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MEXAHHKA

AYOLLAR VA QIZ BOLALAR KO‘YLAGINI ISHLAB CHIQARISH UCHUN
KREPDESHIN MATOLARINI TANLASH VA ULARNI TAHLIL QILISH

maructpant A.A. Xomidov

Farg ‘ona politexnika instituti
homidovabdumajid89@amail.com+998950229497
(Qabul qilindi 19.10.2024 v.)

Annotatsiya: Ushbu magolada krepdeshin gazlamasini fizik-mexanik xususyati gazlama o ‘rilish turi
va gazlam tarkibi va xom ashyolar gazlamaga qo ‘viladigon talablar va ishlab chiqarish uchun tavsiya
etiladigon gazlamalar tahlil qgilindi va gazlamalar o‘rilish jixatidan chidamlilik xususyati bir biri bilan
taqgoslanib tahlil gilindi

Kalit so‘zlar:ip ,pishiqlik, ipak, satin,polotno, tanda ,arqoq,atlas,yo ‘g ‘onlik.

Annomauus: B oannoii cmamve paccmompenst (uauKo-mexanuieckue ceoucmsa colpa Kpenoeuun,
8UO HAPE3KU, COCMAG CbIpd, MPebOBAHUsS K ChIPbIO U PEKOMEHOYeMble Cbipbl 01 NPOU3600CMEd, A MAKice
Xapakxmepucmuku 00J1208€4HOCIU CbIPA 8 Y CI06UsL CIMPUIICKU AHATIUSUPOBATUCH 8 CPAGHEHUU OpYe ¢ OPY2OM.

Knrwouesnie cnosa: npssica, moHuna, wenxk, CamuH, Kaned, Manod, OHCym, CAmut, moIuuHa.

Abstract: In this article, the physical and mechanical properties of crepe desin cheese, the type of
cutting, the composition of the cheese, the requirements for the raw materials and the recommended cheese
for production, and the characteristics of the durability of the cheese in terms of shearing were analyzed in
comparison with each other.

Key words: yarn, fineness, silk, satin, canvas, tanda, jute, satin, thickness.

To‘gimachilik sanoatida bugungi kunga kelib 4000 artikuldan ortiq gazlamalar tayyorlanadi.
Ayollar va gizlar kiyimlari gazlamalar gruppasi juda turli tuman. Bu gruppaga yozgi, gishgi,
mavsumbop va kimyoviy kompleks iplar qo‘shilib to‘qilgan gazlamalar kiradi. Yozgi gazlamalar
Kichik gruppasiga siyrak, yupga va yengil gazlamalar kiradi. Ular gulli, bir xil rangli ham bo‘ladi.
O‘zbekiston iqlimi keskin o‘zgaruvchan kontinental iglimdir. Mintaqadagi kunduzgi va tungi, yozgi
va qishki havo harorati keskin farglidir. Yillik havo harorati sezilarli darajada yuqori. Bahor va kuz
fasillarida yog‘ingarchilik ko‘p bo‘lganligi sababli o‘rtacha nisbiy namlik miqdori 30 — 40 % gacha
ko‘tariladi. Pasttekislik hududlarida yillik yog‘ingarchilik miqdori 120 — 200 3-rasm.ipakli
krepdeshin matosi.

Loyihalanayotgan ob’yekt paketini tanlayotganda mavsum albatta inobatga olinishi shart. Ipak
tolali gazlamalar asosan bahor —yoz mavsumida kiyiladi. Sun’iy gazlamalar pishitilmagan viskoza
va atsetat iplar, krep va mooskrep iplardan turli nisbatlarda har xil o‘rilishda to‘qiladi. Ipak tolaga
sun’1y tolalar aralashtirilgan gazlamalar assortimentiga bluzkalar, ko‘ylaklik gazlamalar va paltolik
og‘ir gazlamalar kiradi. Sun’iy gazlamalar assortimentining ko‘p qismi 11 — 17 teksli, eng yupga
gazlamalar 6 — 8.5 teksli iplardan to‘giladi. 1 m? gazlamaning massasi 80 grammdan 200
grammgacha bo‘ladi. Sun’iy tolalardan to‘qilgan gazlamalar havo o‘tkazuvchanligi past bo‘ladi,
lekin rang mustahkamligi tabiiy tolalardan to‘qilgan gazlamalardan yuqori bo‘ladi. Krep usulda
pishitilgan iplarni qo‘llash gazlamalarning g‘ijimlanuvchanligini kamaytiradi. Moskreplardan
to‘qilgan gazlamalar unchalik g‘ijimlanmaydi, barmogqlarga junga o‘xshab o‘rnaydi, lekin
xo‘llanganda ancha kirishadi. Namlab — issitib ishlov berishda gazlamalarning tola tarkibiga e’tibor
berish lozim .

Ipak. Ipak qurti pillasidan olingan tabiiy tola; Ma'lumki, u matolar, gilamlar, ko‘ylaklar
yaratishda ishlatilgan. Bitta pilla ipining uzunligi ikki kilometrga teng. Ipakning xususiyatlari va
tashqi ko‘rinishi xom ashyoning sifatiga, ishlov berish usullariga, iplarni to‘qish turiga va
x0‘jayinning tasavvuriga bog‘liq. Quruqg, toza ipak matolar qisqarishi mumkin va pasayishi
mumkin. Ipak matolar juda yumshoq yoki silliq bo‘lib, qog‘oz varaqlariga yaxshiroq joylashishi
mumkin. Keyin nagsh matoga, shuningdek barcha gatlamlar bir-biriga kesilgan holda biriktiriladi.
Ko‘pgina ipak matolarni paxta yoki 100% poliester bilan har qanday sifatli ip bilan tikish mumkin.
Kiyim buyumlarini qurish uchun ipak iplar unchalik muvaffaqiyatli bo‘lmasligi mumkin. Ko‘pincha
ipakdagi tolalar gisga. Ular bir-biriga o‘ralib, ajoyib ko‘rinishga ega bo‘lishsa-da, ular tikgan ipak
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kabi kuchli bo‘lmasligi mumkin va ularni osonlikcha sindirib-sindirib tashlashlari mumkin. Ipak
matolarning juda ko‘p turlari mavjud. [1]

Ipak gazlamasining tarkibi, tuzilishi turli- tuman bo‘ladi. Ipak gazlamalar assortimentining 98%
ini kKimyoviy tolalardan to‘qilgan gazlamalar tashkil giladi. Savdo preyskuranti bo‘yicha ipak
gazlamalar sakkiz guruhga bo‘linadi, har bir guruhda oltita kichik gruppadan iborat. Ipak gazlama
artikulining birinchi ragami guruh nomerini, ya’ni tola tarkibini, artikulning ikkinchi ragami kichik
guruppa nomerini, ya’ni gazlamaning tuzilishi va nimaga ishlatilishini ko‘rsatadi. Ipakdan to‘qilgan
barcha gazlamalarda artikulning birinchi ragami 1, boshqga tolalar qo‘shilgan ipakdan to‘gilgan
gazlamalarda 2, sun’iy iplardan to‘qilgan gazlamalarda 3, boshqa tolalar qo‘shilgan sun’iy iplardan
to‘gilgan gazlamalarda 4, sintetik iplardan to‘qgilgan gazlamalarda 5, boshga tolalar go‘shilgan
sintetik iplardan to‘gilgan gazlamalarda 6 ragami bilan belgilanadi.

Ipak gazlamalar ko‘pincha yo‘g‘onligi 1,5—2,3 teksli ingichka xom ipakdan, pishitilgan tabiiy
ipak va ba’zi gazlamalargina ipak kalava ipdan polotno o‘rilishda to‘qiladi. Tabiiy krep gazlamalar
ishlab chigarishda gazlamalarda mayda nagshli sirt hosil giladigan ipak-krep ishlatiladi. 1 m? eng
yupga gazlamaning massasi 14—22 g, 1 m? gazlamaning o‘rtacha massasi 50—=60 g.

Preyskurant bo‘yicha tabiiy shoyi gazlamalar gruppasi krep, krep shifon, jakkard, tukli va
maxsus kichik guruhlarga bo‘linadi.Tabiiy ipakdan to‘qilgan gazlamalar osongina cho‘zilishi
giyshayishi va titilishi tufayli ularni tikuvchilikda foydalanish yoki buyum ishlab chigarish giyin.
Shoyi gazlamalarining sirti silliq bo‘lganligi sababli detallar sirpanib ketaveradi va bichish
murakkablashadi. Bunday gazlamalarni tikishda 75-85- nomerli ignalar, 80—100- nomerli paxta
iplar yoki 65-nomerli ipak iplar ishlatish tavsiya gilinadi.
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1-rasm. Krepdeshin matosining to‘qilish sxemasi.
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2-rasm krepdeshin gazlamalari.
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Krepdeshin o‘rilish turlari

Polotno o‘rilish — to‘quvchilikda eng oddiy va ko‘p targalgan o‘rilish bo‘lib, tanda va arqoq
bo‘yicha rapporti ikki ipga teng. Rapportda tanda va arqoq iplari navbatmanavbat gazlamaning o‘ng
tomoniga chigadi.

Masalan, toq tanda iplari tog arqoq iplari ustidan
qoplab o‘tsa, juft tanda iplari juft arqoq iplari ustidan
qoplab o ‘tadi. Polotno o‘rilishda tanda iplari arqoq iplari
bilan juda yaxshi boglanadi, natijada shu o‘rilishdagi
gazlamalar mustahkam, o‘ng va teskarisi bir xil, tekis
bo'ladi. Agar polotno o‘rilishda tanda iplari arqoqqa
garaganda ingichka bo‘lsa, gazlamada ko‘ndalang yoMlar
hosil bo‘ladi (poplin, tafta va boshqa gazlamalar). Polotno
o‘rilish bilan paxta ipidan to ‘qiladigan gazlamalarga chit,
batist, surp va boshqalar kiradi. Zig‘ir iplaridan (bortovka,
brezent, parusina va boshgalar) olinadi. Ipak iplaridan
(krepdeshin, krep-shifon, krep-jorjet va boshgalar) ishlab
chigarildi. Jun iplaridan (ko‘ylaklik va kostumlik
gazlamalar) olinadi.

Sarja o‘rilish gazlamalarning o‘ziga xos tomoni
shundaki, ularning o‘ng tomonida diagonal bo‘ylab ketgan yo‘llar bo‘ladi. Bu diagonal yo‘llari
gazlamalarning o‘ngida odatda chapdan o‘ng tomoniga pastdan yuqoriga (o‘ng sarija), ba'zan esa
o‘ngdan chapga qarab ketadi (chap sarija). o‘ng sarja o‘rilishi ko‘proq ishlatiladi. Sarja rapportidagi
iplar soniga, hamda tanda va arqoq zichligiga qarab sarja o‘rilishidagi yo‘llarning giyalik burchagi
har xil bo‘lishi mumkin. Agar tanda va arqoq iplarining zichligi va yo‘g‘onligi bir xil bo‘lsa, sarja
yo‘llarining qiyalik burchagi 45° ni tashkil qiladi.

1
3-rasm Polotno o ‘rilishi.

Satin va atlas o‘rilish —
o‘rilishdagi

6 | ‘ gazlamalarning o‘ng
< tomoni silliq bo‘ladi va

tovlanib turadi, chunki bu
4 o‘rilishlarda tanda (atlas)
3 yoki arqoq (satin) iplari

cho‘ziq qoplanishlar hosil
qiladi. Satinning o°‘nggini

] &

arqoq goplanishlar
P aLy & 85 64 (atlas)ning o‘nggini tanda
Satin 7/3 goplanishlari tashkil

R, =R, =7, Z=3 giladi[2].
4-Rasm Satin va atlas o‘rilish. Satin (atlas) o‘rilishining
tuzilishi bir necha

qonunlarga bo‘ysunadi:

1. Rapportdagi iplaming soni beshtadan kam bo‘Imaydi:

2. Qoplanishlaming siljishi birdan katta va R- 1 dan kichik bo‘ladi: (1< Z < R<1). 3. Rapport va
siljishini ko‘rsatuvchi sonlar bir-biriga bo‘linmasligi kerak. Keng tarqalgan satinlarning rapportlari
5,8 va 10 ga teng. Bu holda siljishi sonlari quyidagicha bo‘ladi: R=5 bo‘lsa, unda Z=2 yoki Z=3;
R=S bo‘lsa, unda Z=3 yoki Z=5; bo‘lsa, unda Z = 3 yoki Z=7 bo‘ladi. Satin (atlas) o‘rilishlari kasr
bilan belgilanadi. Suratda o‘rilish rapportining miqdori, mahrajda siljish soni ko‘rsatiladi. Demak,
satin (atlas)lar 5/2, 5/3, 8/3, 10/7 va hokazo deb belgilanadi. Satin o‘rilishi keng targalgan satin
nomli paxta gazlamasini ishlab chiqarganda qo‘llaniladi. Atlas o‘rilishi elastik, tik elastik paxta
gazlamalari, satin-dubl, xon-atlas va boshqa ipak gazlamalari, ko‘pgina astarlik ipak va yarim ipak
gazlamalarni ishlab chigarishda ishlatiladi.
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Xulosa

Ushbu maqolada krep to‘qimalarini fizik-mexanik xususyatlari o‘rganilib chiqildi va krep o‘rilish
turlari taxlil qilinib polotno o‘rilishdagi gazlamalar xususyati tahlil qilindi ,sarja o‘rilish turi va
boshq o‘rilish turlari bo‘ycha ma’lumotlar tahlil qilinib o‘rilish turlari bir biriga tagqoslanib ayollar
va qiz bolalar ko‘ylagini ishlab chiqarish uchun krepdeshin matolar polotno o‘rilishdagi gazlama
tanlandi .

Polotno o‘rilishdagi gazlama qolgan o‘rilishdagi gazlamalardan mustahkamligi hulosa gilinib
krepdeshin to‘qimalaridan zamonaviy ko‘ylak ishlab chiqarish texnologiyasini takomillashtirish
uchun namuna gazlamaga polotno o‘rilishdagi gazlama tanlab olindi.
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KOMBUHANUAJIAIITI'AH 3JTAKCUMOH TAPEJIKAJIM CKPYBBEPJIA THJIPABJIMK
KAPIINJINKJIAPHU HAZAPUU ACOCJIALL

A. CynaiimaHOB

Dap2ona noaumexHuUKa UHCIMUmymu
( Kabyn xununou 19.10.2024 1.)

Annomayus: Taokuxom wwuda YaHenu 2a3lapHu Xpa ycyaod Mo3an084U KOMOUHAYUANAUWEAH
INAKCUMOH MApenKanu ckpybbepoa XapaKamiaHaémean Yanenu 2a3 OKUMUea mabCup KULYy8uu UOPaGIUK
KAPUIUTUKTIAPHU HA3APULL ACOCAAUL KeTMUPUTICAH.

Kanum cyznap: 'udpasiux Kapuwuiux, uame 8a CYIOKIUK cap@u, Kapuuiuxk Kodgguyuenmu,
CKpYObep, senmypu Kysypu, ouggusyp, mapenxa, cenepamop.

Annomauusn: B nayuno-ucciedosamensckou pabome npedcmasieHo meopemuyeckoe 0060CHO8aHUe
2UOPABIUYECKO20 — CONPOMUGTEHUs, GIUAIOWE20 HA NOMOK 3ANbUIEHHO20 2a3d, O08UICYWe20cs 8
KOMOUHUPOBAHHOM CUMYAMOM CKPYObepe, ouuyaioujem 3anvlienHble 2a3bl MOKPLIM CHOCOOOM.

Knwuesvie cnosa: I'uopasnuueckoe conpomusenenue, pacxo0 HbLIU U JHCUOKOCMU, KOIDhuyuenm
conpomuenenusi, ckpyboep, mpyora Benmypu, oupgpysop, nracmuna, cenapamop.

Abstract. The research paper presents a theoretical justification for the hydraulic resistance that
affects the flow of dusty gas moving in a combined sieve scrubber that cleans dusty gases using a wet
method.

Keywords: Hydraulic resistance, dust and liquid flow rate, resistance coefficient, scrubber, Venturi
tube, diffuser, plate, separator.
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MEXAHHKA

VTKazunran TaxpuéanapaaH MabIyMKH, OJaT/Aa alNapaTHHHT THAPABIMK KAPIIMIUTH APy,
(ITa) ra3 okumuHUHT SHepruscu Ae0 KaOyn kKuiamHaau. Kypyk ycynma umuioBuwm ammaparaa Oy
SHEPTHs KHIMK KuitMaTra sra O0ymumm 3apyp [1,2,3,4,8,9].

IOkopu Te3nukzna Xyn ycynga MIUIOBYM YaHI To3alall annapaTIapuHUHT  (Qoiaanu
SHEPIUsACH CYIOKJIMK OepwiMaraH XoOJaTuAa HWIIKAJIAHUII XucoOura HYKOJIraH SHEprusiiaH
ce3wIapiu Japaxana kyn 0ymanu. Kuumk Oocumia (Te3nukaa) MIUIOBYM ammaparja ca 0y XonaaT
(oiinany sHeprUsSHUHT OUp Heya mapameTHpura OOFIUK OYiIaau.

KomOnHanusanamran 53JaKCUMOH TapeiKkald CKpyOOEpHMHI THAPABIMK KapUIMJIUTUHU
Hazapuil acocnaiia KypuiMa XUcoOuaml cxemacu uiad YMKWIAM Ba KyWnaara napameTpiiapHu
aHuKa kuputuwiad (1-pacm).

KOMOMHAIMSJIAIITaH 3JIAKCUMOH TapesiKalli CKpyOOepHUHT YMYyMHUI THPABIMK KapIIUIIUTH,
Y| PCKp;

HJIAKCUMOH TapeJIKaau CKpyOOepHUHT YMYMUH TUAPABINK KAPIIWIATH, AP,

BEHTYPU KyBYPHUHHUHT YMYMUH TUAPABIUK KAPIIWIATH, A Pgex;

TuGPU3yp yMyMUil TUAPaBIUK KapIIWIATH, APougp;

AJIAKCUMOH TapejKa [03achaa XOCWI KWIMHAJWTaH CYIOKJIUK KATJIAMUHUHT XaKUKUH
Oaymanury, ho.

Ha3zapmuii TaTkukoTIap:

DJIAKCUMOH TapeJKaau CKPYOOepHUHTI T'HAPABIMK KAPIIWIMIMHH Ha3apuii acocjaml.
YaHrmapHu Xya ycyila TO3JIOBYM KypHWJIMATIAPHH XHUCOOIAIl METOAMKACHHU HIUIA0 YHMKHIIIA
KypWwiIMagard THAPOJUHAMUK PEXHMIIAp Ba YHHHT TO3aJlalll CcaMapajopiIiTH XaMaa YaHTHU
TO3aJall y9yH capQuiaHaJTaH YHEPTUS MHUKIOPUTA TabCUPU YpraHWIaAW. ByHIa 4aHr OKMMHTa
KYPHWIMAHUHI UIIYU OpraHjapuja TabCUp 3TaUraH KapUIMINKIApHUHI MakOyJ napamMeTpilapyuHU
TaHJall acOCHH XapakTepucTUKalapaaH Oupu OYynmub, Oy KypWJIMaHMHT YMYMUH THAPABIUK
KapIIWIMTMHA ~ Oenrmnaiau. Opataa  WIMHMNA-TagKUKOT —UMIUIapuAa  XucoOjam — MIUIApUHU
caoJJIaalITUPUIL YIyH MaBXyJ KypHUJIMaJIPHU TaKOMWUIAIITaH KOHCTPYKUMSJIApUHH JOHMXaall
9HI MakOyJl BapuaHT xucoOiaHagu. JIGKMH KypWIMaHUHI Xap OMp MIIYM OpraHajard XOIHCaHU
XucoOra OJuIl 3apypaTH OOPIUTY JOWMXaJaHTaH KOHCTPYKIMS Y4yH SIHIM XHCOOIall METOAMHU
Wad YMKUIHA Tanad stanu. [5,6,7;263-268-6, 9, 10, 11, 12]. Bynaan Tamkapu KypuiMaHt
JoMUXanamnia KaM 3Heprus cappuaa IKOpH To3aall JapakaCHHU TaAbMMHJIAII XaM MyXUM Macaia
xucobnanaau. llly 6ouc OyryHru kyHaa ymoy TeHASHUIUAra aMmall KWIMII KYJIaMyd KeHraitMoK/a.

Taxnu¢ sTunran ckpyOoOep BEHTYpH KyBYpH Ba 3JaKCHUMOH TapeiKalud CKpyOOepHHHT
TaKOMWJUTAIITAaH BapuaHTH XucoOmaHaau. KypuiIMaHMHT yMyMHH TUAPABIMK KapIIWIATHHU
éumga Oy XOJNaTHHU BTUOOpPra OJMII JIO3UM. Y X0JJa CYIOKIUK Oepuimarad (KypyK KypuiMa
yUYyH) Ba CYIOKJIMK Oepuirat (CYyIOKJINK OMIIaH CyFOPHUIITaH KypuiIMa YUyH) THAPAIHK KapIIMINKHU
XHMCOOJIAI TeHIIIAMACHHY Kyiuaarnia é3ui MyMKuH, [1a;

-CyroKiuk 6epuiiMaral KypuiMa y4yH THIPABINK KapIIHIUK.

2
pa 'U KH
AP = 5 : (1)

OyHIa Uxup — YAHTHU CKpyOOepra KUpUIIIArH TE3JUTH, M/C; pap — a3 Ba YaHT apaslalliMach
3UUIMIY OYIM0, yHH Kyiuaary THriaama 6yiinya aHuKIal MyMKUH, KI/M2;

Pap = Pess T (Pu 7). @
OYHIA pPuanr — YAHT 3UYUIIMIH, KI/MS; pras — Ia3 3UUIATH, KI/MS; ¥ — ra3 TapKHOUJArd YaHT
MUKIOpH 0Y1H0, yHU Taxkpuba iiynu OunaH aHukIaHaau, %o.
Ceyw— CKpYOOCpPHHMHI yMyMHU#l THIApaBiIuMK Kapumiurd [7;263-268-0]. YHu aHuknmamiia
KyAHJIard YMyMUN TeHIJIaMaaad oiiamaHuianmg;
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§c1<p — Sgen + gB.T.C (3)

Opnatna xpcobnam UIUIapuHu COANAIAIITHPHUII YIYH KypuiMara KUpUII KHCMUJArd 4aHr
TE3NMUru €KUM capPUHM KypuiIMaJaH UYMKUIIJIATH YaHr Te3nuru €ku capdura HucOatu Oyitnua
aHMKJIAIll TeHrJIaMacu1aH (poilalaHuiIaam;

_ Ulcup _ QKI/lp
Seyu 0. Q. @)

YUK

-CyIoKJIMK OWJIaH CYFOPWITAH KypHIMa YUyH TUIPABIUK KapIIUIHK.

Cyropwiran KypuiaMaJgard TUAPAaBINK KapIIMIUKHA aHUKJIA OMp MyHYa KUAWHYMIUKIIAP
Ba deTra 4YWKunUIapHu Tanad »taau. llly cabGabnum cyropwiraH KypwIMaJapHUHT THUIPaBIUK
KapIIWJIMTUHYA aHUKJIAIl1a KypriMa 30HaJIapy aloXuaa-aloXuaa Kypuiaam.

VY Xoiga CYHOKIUK OWJIaH CYFOPWITAH KypUJIMAHHHT YMYMHH THIPABJIUK KApIIVIIATHHH
Kyhugaruda €3um MyMKuH 0ynaam, [1a;

AF)CKp = AF)@en +AF):>mc (5)
oynna APcp —  KOMOMHAIMANAIITaH »JIAKCHUMOH TapeliKalu CKpyOOSpHUHT yMyMHid

ruzpaBivK Kapuinrd, I1a; APg, — BEHTypu KyBYpHMHMHI TMAPABIUK Kapuiuiaurd, [1a; APouc —
AIAKCUMOH TapeJIKaIu CKpyOOepHHUHT TUAPABIUK Kapiury, [1a.

YMyMuil TUApaBIMK KapIIMIMKHA aHUKJIANIa cKypOOep BaHHAcCHIArd MIIYH CYIOKJIHKIA
YaHTHUHT OMpJlaM4M TO3aJIaHUIIN 3BTUOOPra OJMHAM Ba BEHTYpU KYyBYpH YUyH ajoxmujaa Xamja
9JAKCHUMOH TapeliKaii CKpyOOep ydyH aloxuja XucoOsiall cXxemacw TY3Wwiau. l-pacmaa
KypWIMaHU XUCOOaIl CXeMacHu KeNTUPUIITaH.

TagKuKoOT HATHIKANIAPH:

Bentypu KyBypuaa xapakaTiaHaéTraH YaHT OKUMHUTa TabCUP 3TYBYM FUAPABINK KAPIIUITUK.
Bentypu kyBypu muddy3op, HyHanTHpyBUH KYBYp Ba KyBYp YK UM3UFUTa HUCOATaH MabiIyM OHp
KUSUTMK Oypyarujard TUpPCakIaH TallKui TonraH OYynu6, wanr auddy3opra KupraHjga KEHTadui
Oypuarura MoC paBHIIJa OKUMHUHT EHWIMIIM Ky3aTWJIaaAd Ba ¥3 TE3JUTMHU TacalTUpay,
WYHANTHPYBYM KyBypra YTraHuja HYHAITHPYBYM KYBYPHHHI OONUTaHFUY HYKTacHUJaH OoIniad
TYFpPU YM3UKIM Xapakatra yraau. KeHraium HaTwkacuga TapKOK Xoyijga OYIraH yaHr 3appanapu
y3apo TYKHamMmM coxup Oynaau. Mabiym Oup KUSJIMK Oypuarujaru TUpCak OpKalu ckpyOOep
WYhra Kupagd Ba CKpyOOep BaHHACHIArW WINYU CYIOKJIUK CHpPTUTA ypWiIaad Ba OupiamMyuu
TO3aJIaHa/IU.

Benrypu KyBypuaa xapakarianaérran 4aHr audd@ysopaaH, WyHaANTUpPyBUM KyBYpJaH Ba
TUPCAaKJaH YyTraHja WIIKAJAHUII Ba Maxa/UIMi KapIIWiIMKKa ydpaiau. Y xonga 1-pacmuaru
Xxucobmam cxeMacHHUHT A-A kecuMugan (oiinanann® BEHTYpH KyBYPUHUHI YMYMHH THAPaBINK
KapIIMJIMTHHA KyHugarnda €3ui MyMKuH 0ynany, [1a;

AP, =AP, , +AP,  +AP_, (6)

gen Kye

Ooynna APo,p — Kypuimara 4YaHrHU zux@cbye»op OpKaJW y3aTHUINJA, WYKW HIIKATAHMII
TabCUPUAATH THIPABIUK KAPUIWIUK OYIu0, y Kyﬁnnamqa anukaanamy, [1a [10, 11, 12];

_¢g Pap "V oup V° ougp
augb ougp 5 ()

OyHIa Voup — YaHTHU AuQdy30pra KUPUILAATH TE3IUTU, M/C; Coup— 4YaHTHU Tuddy3op
WYHUarkd  XapakaTura TabCUp KWIYBUM MaxaIuil Kapmuiuk koddduumentu OYnubd, yHU
muddy3opHn  xpcobmam cxemacunaH (oinananu® anukimaimusz [5,6,7,12,13,14]. 2-pacmaa
mudy30pHUHT XHCOOIAIT CXeMacH KeJITUPHUIITaH.
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Huddyszopna xapakarTinaHa€rraH dYaHr OKUMH IU(G(GY30pHHHT KeHraiwmm y3yHmura L
Oyiinya TEHr TapKaJIMIIM Ba TE3JUIMHU MACAUTUPUILM MyXUM Macaja Oynaud, y HYHanTUpyBUH
KyBypJla 3appajlapHUHT Yy3apo TYKHamyBuHM Oenrunaiau. KypuiManu noluxanamiia cxemanaa
KypcaTW/raH IapT OaxapwidmM J03uM. YOy IIapTHM aHuKIam  ydyyH Muaensumk Ba
ONIUHTepHUHT TAXMUHHUK TeHIIamacuaad ¢oimgananamus [13];
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1-pacM. DIakCHUMOH TapesKald CKpyOOepHH XHCOoOalll CXeMacH.

2-pacM. ['a3 OKMMH TE3JIUTH Doy HAHT UIIKATAHHIII
k03 umeHTn Agugp, KEHralum Oypdaru oxs Ba
KEHraiuI gapaxacu Ngugp ra OOFIUKINTH

Scientific-technical journal (STJ FerPl, ®aplIl UTXK, HTXK ®epllU, 2024, T.28. crerr.Boimyck No28) 15



MEXAHHKA

2

A 1 . 1
Erip = w1 +sine| o= , (8)
8sin aé(é n()u(]) ndu(j)

OyHAa Noug—1upPY30pHUHT KEHTalUII AapaxacH; oxs —AUPQPY30pHUHT KEHTalu Oypyary;
Aoup — muaddy3opaaru umkananum KodpunuenTr 6yino, y nuddy30pHUHT KeHTralum Oypyaru
Olxs, KEHTaHUII Tapaskacu Noug Ba PeitHonbac conura Re 6ornuk Oyiamu.

Aoupy Ox6 BA Noup HUHT KUMMATIAPUHU IOKOpHJIA aWTHITAaH MapT OyiW4Ya aHUKIaliMu3
[13;428-0].

A
Ay =—, 9
ough Reaud) ( )
oynna Reyug — PeitHonnc mezonu; A — luddyzop makmuau xpcodra onyBun K03()PUIIHEHT.
Kypunmara yaHr OKMUMU TE3JIUTUHHU TYpJIU JUana3oHiIapAa OSpUIUIIMHA UHOOATIa OJICAK, Aoy HU
bnasuyc TeHriiaMacu opkanu XxaM aHUKIam MyMKuH Oymamu [13;428-0].

0.316

A, =2
ough 4 Re() )
v u

Xucobnan unuiapuaa umkanaaum kodgduuuentan 0,015+0,025, kenraiinm 6ypuaruan 6°
(amanna auady30pHUHT Y3YHJIMTMHA KaMaWTUpMIN Y4yH KeHraiimm Oypuaru 79+9° arpoduua
OJIMHAJIM) Ba KeHTaluI gapaxacuau 2+4 ned kadyn kunuHaau [13;428-432-6].

VY xonna (2.3) TeHrnama Kyduaara KypuHuinra kenaa, [1a;

(10)

2
A v’
AP =% 1 L +sin | 1- L | LoV 11
ol a n2 2 n 2 (1)
83in7“6 udp oudp

APyys — YAHTHUHT WYHAITHUPYBYU KYBYpP OPKaJIM YTUIIMJIA HYKH WINKAIAHWII TAbCUPUIATU
TUJIPaBIIMK KapIIWIKK OYmu0, y Kylinaaruda anukinanaau, [1a;
2
p ap v Ky8
Kye 2
OYHIA Vyye — YAHTHU HYHANTHUPYBYH KyBYpra KUPUIIHIATH TE3IUTH, M/C; Cie— YAHTHU KYBYP
WYMJArd XapakaTura TabCHpP KWIYBYM MaXaUIMd Kapmmiauk Koddduumentn Oynud, yHu
anabuérnapaa Ba GakapuiiraH WIMHE TaAKUKOT Uiiapuaa 1 ra Tedr ae6 kaOys Kuunaran [13;432-
0].

AP, = (12)

APy — YaHTHUHT TUPCAK OPKAIM YTUIIMAA WYKHU HIIKAJIAHUII TabCUPUAATU TUAPABIUK
KapIuink 0ynu0, y Kylunaruia anukianaau, [1a;

2
p ap U Kx.0.

2

OyHIa 0«5 — YaHTHH THPCAKTa KUPHUIIUAATH TE3NUTH, M/C; «s— THPCAKHUHT MaXajUTUi
Kapmuink ko3¢ unuentu 0Ynubd, yHH amabuériapna Ba Oakapuirad WIMHH TaIKUKOT HIIJIapHIa
0,15 ra Tenr ne6 xkaOyn Kuuaras [9].

IOxopuna kentupuiaran omuuiapra acocianu6 (6) tenrmamara (11), (12) Ba (13)
TEHIJIaMaJIapHU KYWHO, BEHTypU KYBYPUHUHI yYMYMUH THUAPABIUK KApIIMIUTMHU KyilHjaaruda
é3um MymMKuH Oymanu, I1a;

AP 0. = §K.6.

K

(13)
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2

2 1) . 1 0°
AP, =T |1~ |ysinZefq- Pop 2 owp
8sin % nau(p 2 n()ud) 2
2 2 2 (14)
pa .UKG pa .UK.6.
+§Kye : 2 : + K.0. . 2

(14) TeHrnamaHu coaJaNaITUPULI YYYH KapIIWIMK KOA(UIUEHTIAPUHUHT KUWMaTiapu
KYpPWIMAaHUHT KOHCTPYKTUB HapameTpiapura OOFIMK Xojaa xuco0nad xypunau. OnuHran
HaTwKanap Oyindya yanrau aud@y3op WIuIary xapakaTura TabCUp KIITyBUH MaXaJUTHi KapIIAINK
KO3QPUIUEHTHHHU oug=0,3 Ta (OyHIa nudy30pHUHT KeHraium aapaxac huug Ba aud@y3opHuHT
y3YHIHTH Lug XpicoOTa ONMHAM), YaHTHU KyBYp WYHMArd XapaKaTura TabCUP KHIYBUM MaxaJUTHA
KapIIWINK KOA(POUIMEHTHHU (=1 Ta Ba TUPCAKHMHI MaxaJUIMH KaplIMIUK Ko3dduuueHtn
0ynub, yHU amabuérnapaa Ba Oa)kapwiiraH WIMHN TaaKuKOT uuwiapuaa &= 0,15 ra Tenr ned
Ka0ya KWIMHIM. Y XoJiJja BEHTYPH KYBYPHMHHMHI H3apuil XUCOOJaHraH YMYMHUH KapIIMIHK
koapduumentHu 1,45 ra tenr ne6 xabyn KwiMil MyMKuH Oymanu. (14) Tenrnmamara Hazapuit
XMCOOJaHraH KUMMaTiIapHu KYWHO BEHTYpH KyBYpPH YUyH YMYMHUH THIPABIUK KapIIWIMKHU
AHUKJIOBYM KyHUJaryu TeHriama Ty3wiay, [1a;

2

p ap v Kup
APGeH = 1’ 4ST (15)

DnakCMMOH Tapenkanu cKpyOOepna xapakariaHa€TraH YaHT OKUMHUTA TabCHUP OTYBUYH
THJIPABIMK KApUIMIMK. DJIaKCUMOH TapelKalu CKpyOOep WIIUM CYIOKJIMK BaHHACH, TAaKCHMJIOBUU
TapesKa, YaHT Ba CYIOKJIMK YPTacHIArd KOHTAKT IO3aHH OIIMPYBYH SJIKACUMOH Tapeiika Ba TOMYHU
KaiiTapruyian (cemapaTop) TAIIKWJI TonraHn OynauO, BEHTYpH KyBYpU OpKaldl CYIOKIHK
BaHHACHUJIATU CYIOKJIWK/A OWpIIaM4Y¥ TO3AJaHMIN YIYH KUPraH YaHT CYFOKJIUK CHPTUTA ypUIaId Ba
YaHT Kapama KapIiu iyHanumra Oypuian0d TaKCUMIIOBUM TapenkaaaH yTaau. TakcMMIIOBYM Tapeska
YaHT OKMMHHH JJIAKCUMOH TapeIKaHUHT KYHIaJlaHT KecuM fo3acu Oyiimad Oup mapomaa Tapkatud
Oepanu. IOkopuaan QopcyHKa OpKamu cenmwiaéTraH WINYU CYIOKJIMKHUHT OUp KUCMHU (CYB)
TapeTKaHWHT TalllKK [03acHla CYIOKJIWK KAaTJIaMHHH XOCWI KWica KOJITaH KHCMH Tapeska
TEMIMKJIApUIaH TOMYM KYpUHUIINMA MAcTra kapad xapakariaHaau. HaTmxkana CyrOKIMK TOMYKCH
Ba TapelIKaHWHI KOHTAKT [03acH/ia YaHT 3appacd CYIOKJIWKKAa IOTWIaau. To3allaHraH XaBo
TapenkagaH YTuO cemaparopra Oopaaud Ba y epha y3u OwiaH Oupra ojau0 KeTraH CYROKJIUK
TOMYMJIAPUIAH aKpATUIAAN. Ba aTMoc(hepara YnKapud 1000puiau.

DJaKCUMOH Tapenkalu ckpybOepnaa xapakariaHaETraH YaHT CYIOKJIMK BaHHACcHIArd MIIYU
CYIOKJIMKKA YPHITaH/1a, TAKCHMJIOBYHM Tapelika Ba 3JIAKCHMOH TapeiKa XamIa TOMYH KauTaprudaaH
YTranma THAPABIWK KapIIWIMKKa ydpaian. Y Xxonma l-pacMmaaru xucobiamn cxeMacMHHHT b-b
KecuMuaH (poiganannud MTAKCUMOH TapeiKad CKPyOOSpHUHT yMYMUH THAPABIUK KapIIAIUTHHA
Kyhuaaruda é3ui MyMKkuH Oynanu, [1a;

AP, =AP _  +AP,  +AP + AP (16)

omc cen
OyHna AP,mue — DIIAKCUMOH Tapelkaau CKpyOOSpHMHT YMYMUH TUAPaBIUK Kapiwiiry, [la;
AP — CYIOKJIMK BaHHACHIATM CYIOKJIMKHUHT YaHT OKMMHTa KYpcaTaauraH THAPaBIUK KapIIUIATH
0yuo0, y Kyiiunarnva anukiananu, [a [13;440-444-6];

pap Y c.8.

APc.e. ~ Sca. T a7

OyHIA U — YAHTHM TUPCAKIAH YMKUIIHIATH TE3TUTH, M/C; &.o— CYIOKIMK CHPTHHHHT
Kapiiuk koddumrentu 0ynub, y CYIOKIUK KOBYIIKOKIHTUTA OOFIUK paBUIIa TaxpuOa Hymu
OwraH aHuKIaHaau. Amxabuérnapaa Ba OakapuiraH WIMHN TaIKUKOT unniapunaa (o ckpyooep
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Ba Tapenkanu abcopOepnap) 0,45 ra TeHr nebd KaOyn KWIMHTaH. byHZIa 9aHT TE3UTH CYIOKIUK
cuprura ypuaumu 40+80 m/c opanurua OJMHIaH XaMJa YaHT CYFOKJIMK CUPTUTA MEPICHIUKYIISP
uynantupuiran. [13;440-441-0].

DJaKCUMOH Tapelkalu cKpyO0Oepaa Tupcak 45 rpaayc OCcTHAa YpHATUITaH Ba ra3 TE3JHUTU
Makcumai 30 M/C SKaHJIIMTHHU XHCOoOTa 0JICaK, ra3 KypujiMa BaHHACHIATH HIITYH CYFOKIHK CHPTHIIA
Ce3WJIapcu3 Jlapakaja THIPAaBIMK KAPIIMIMKKA yupaau. Y Xonaa KypuiIMaHd YMYMUE THIPaBIUK
KapIIWINTHHA Ha3apuil acociaiia KypuiMa BaHHACHIATH MIMTYH CYIOKJIUK CHPTHHHUHT THIIPABIUK
KApIIMJIUTHHA YbTHOOpra OJIMacak XaM OyIaau.

APpm — Ta3 OKAMUHU TaKCHMJIOBYM TapEIKAaHUHT THUAPABIWK KAPIIMIUTH OYiIHO, y
Kyiugarnya TeHriama oyitnua anukiaanamy, [la [13;439-440-6];
2
pa .Um.m.

OYHIA Um.m — YAHTHU TAKCUMJIATMYra KHPHUIIHIATH TE3IHUTH, M/C; &ym— TAaKCUMIIATHYHHHT
KapIIWwivk Koddduuumentu OYynud, y WUpHUK TEMMKIM MaHxkapanap ydyH 0,5 KyOyn KuIMHAIM.
ByH/ia Tamkapa TeIUKIApUHUAT f03ack $>0,18 M?/ M? 6YauIm GeNruiaHraH.

V xonpga (2.18) TeHrnamara y3rapTHpHII KUPUTUO KyWHard TeHTJIaMaHu ojlamMu3, [1a;

APmm = 0'77pap ) Unza.m. (19)

(19) TenrnamanaH ra3 TaKCUMIIOBYM Tapelika THAPABIMK KAPIIMINTUHNA aHUKJIAIl UMKOHUTA
sra 6ynamus.

AP, — DAKCUMOH TapelIKaHWHT TUAPABIMK KapIIWIWTH OYnub, y KyWuaard TEHriama
Oyitnua anukianamy, [a [13;14];

AP, = AP. + AP, + AP, (20)
OyH1a, APK -KypyK Tapenka kapmwiaurd, [la; APa -CUPTUH TapaHTJIMK KYWIAPWUHU EHIHUIII
yayH 3apyp 6ocumnap dapkwu, [la APC -TapeJiKaJlard CYIOKJIWK YCTYHUHUHT Kapmuiaury, [1a;

AP, — cylokTMKHMHT cupTHii TapaHIIHK KaTTalurura Kapad aHuKIaHaIu:

do
AP, = N 1)
0
Oynma, O — ¢azanap derapacugard CUpTHIl TapaHriuk, H/wm; do — TapejKa TeIIMTHHUHT
TUAMETPH, M;
Kypyk Ttapenka AP. Ba ymmarm cyroxmmk yerynwmmar xapummrn AP map mpod.
A .H.ITmoHOBCKHMIA TaBCHsI 3TTaH TEHTJIaMaJlapaaH Xuco01a0 TOMMINITY MyMKHUH, [1a;

2
AP = 1.83007’02 22)
AP, =1.3kh + ¥k - Ah (23)

OyHIa, vo — Tapelka TEHIMKIApUIard ra3 OKUMHHHUHI Te3nuru, m/c; k=0.5 Tapenmkamgaru
KYIHUK 3UWIMTHHUHT CYFOKJIMK 3MWIMTHra Hucoatu; h- Kylniaui octoHacu OanmaHuurd, M; Ah —
ocTtoHa atpodumaaru 60pOoTak OyIMaraH CyrOKJIUK OalaHJIATH, M;

2
4
Ah= || —
ob (24)
OyHma, @ — KyHwidm TYcuruIaH YTa€TraH CYIOKIUKHUHT capd KodpPUIMIHTH
(@ =6400-+10000); b- KyHUIAII TYCUFUHUHT SHH, M.
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(22) rtenrmamamaru 1.83 xosddummenT Tapenka KypuwiMara BepTUKal —XoJariaa
YypHaTUAraHAa XaMJa Temukiap ro3acu 7+10 % 1u 37akCUMOH TapesKanapia aMain KUIaau.

DIaKCHUMOH TapenKain CKpyOOepHHHT Tapelikajdapy MYBJIyM OUp KHSITUKAA YPHATHIUIINHA
xucolra osicak, ymoOy Ko3(p@UIMEHT Tapeinka THUAPABIMK KAapUIMJIUTUHU AaHUKJIAIAA TYFpu
kenmaiau. 1ly 6ouc (22) TeHriamagaru Kapmwivuk KodQQUIMEHTHHU aHUKIAUl y4yH KyHujaru
TEHIJIaMa TaBCUS ATUIIIN;

& =1.83—-AKsina (25)

oyuna Ak —HucOar ko3ddurenTn 6YIn0, YHH Tapelika TeUIMIH AUaMETPH, KATUHIUTH Ba
TEIUKJIap COHUIa MOC PaBUINA aHUKIIAHAIH.

(25) Tenrnamanu (22) TeHrnamara Kyicak KypyK TapeIKaHUHI THAPABIMK KapIIWIUTUHU
aHMKJIAII TEeHIJIaMacura sra 0ynamus, Ia;

2

AP. = (1.83— Aksin a)szz (26)

(20) Tenrmamara (21), (23) Ba (26) TeHrmaManmapHu KyWHO SJIaKCUMOH TapeIKaHWHT
YMYMUH THIPaBIUK KapIIWINTUHY Kylnaarnya €3uil MyMKuH, I1a

2
: Uy 4o
AP, =(L83-Aksing) 2P+ "7 113kh+ ¥k-ah
AP cen — cETIapaTOPHUHT TUAPABIMK KapUIWIATH OYn0, y Kyiinaaruda aHukaananu, Ila;

2
. pap ) Ucen
AI:)cen ~ Dce 2 (28)

OyHIIa Dcen — TO3AJIAHTAH YAHTHUHT CEMapaTopra KHPHIIAATH TE3IUTH, M/C; Ceq— CYIOKIHK
CUPTUHUHT KapIIMIUK Kodpdurmentu 6ynud, yau xucodmam unurapuaa 0.4 ned kaOyn KWIMHAIU
[13;444-448-6].

V xonna (27) Tenrnama Kydugaru KypuHuiiara keiaau, [1a;

2
. pap "Uen
Al:)cen - 04 2 (29)

(19), (27) Ba (29) rtenrnamanapuu (16) TeHrmamara KYHCaHT SJAKCUMOH TapesKaiu
CKpyOOEpHUHT YMYMHMIA THIPABIMK KapIIWINTUHU Kyluaaruda €3ui MyMKuH 0ynaau, [1a;

2
AP, =0.T77p, -v%, +(1.83—Aksin a)‘)o—zpz+

amc

D2 30
+4—O-+1.3kh+e\3/k-Ah +O.4M 0
d, 2

Xy.J1oca.

Xy ycynia MIDIOBYM YaHT TO3QJIall anmnapaTiapuHU TAIKUK KWIHII HATHKACUIa MablyM
Owp ra3 TapkUOWJAard YaHr 3appajlapuHH YIUTANl caMapaJopiurd QakaT amnmapariard 00cum
nykorunuiura 6ornuk 0ynu6, annaparaa A-A Ba b-b kecum OVitnua xucobnam cxemacu uiniad
guKWIIM. ByHra acocaH KOMOWHANMSUIAIITAH SJaKCUMOH TapeiKadu CKpyOOSpHHHT YMYyMHA
THJIPABIIMK KapIImIArd GOpMyJIaCHHU Kyiuarnda E3umn MyMKuH, [1a;
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2
‘L
AP, =1, 45M+0.77p@ .02 +(1.83— Aksin o) x
2. % (31)
x 20 2'02 + L;G +1.3kh+ 3k - Ah +O.4%
0

Xocun xunuHTad (31) TEHMMMK OpKaIM KOMOWHAIMSUIAINTAH JJIAKCUMOH TapelKalu
CKpyOOEpHUHT YMYMHUIA THIPABIMK KapPIIMINKHU aHUKJIAIl KIMKOHUTA 3ra OYi1aMus.
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CKPYBBEPHUHI' MAKBYJ TIAPAMETPJIAPUHU MATEMATHUK
MOAEJUIAINTUPUII

P.X. Toxues, A. CynaiiMmaHoB

Dap2oHa NoAUMeXHUKA UHCIUMYmu
( Kabyn kununou 19.10.2024 1)

Annomayusn. Maxonaoda uanenu 2aziapru Xyn ycyiod mo3ano8yu mapeixkaiu ckpyboep cuopasiuk
Kapuuiueunune mo3sdnaul camapalopiueu 6a dcapaénea capgranaouean sHepausicd mavCupu maoKux
SMUNEAaH Xamoa MamemMamux —pexdcarquimupuil  yCyauoan —@QouoaianHuo  annapamHuHe  MaKoyn
napamempnapu aHuKIaH2aH.

Kanum cy3nap. z2aneucumon mapenxanu ckpyboep, mapenxa, HARTLI-4, xyn ycyn, eudpasiuk
Kapuuaux, cynepgocgam yanau, Maxaiiui Kapuiuiuk Kodgduyenmu, uwidy 03a, wmyyep.
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Almomamm. B cmamwe uccneoosaro enusnue 2u0pa6ﬂuqecmzo ConpomuesieHus niacmun4amaozo
CKpYOOEepa MOKpOU OYUCIKU 3ANbLIEHHBIX 24308 HA dPHEKMUBHOCTb OUUCTKU U NOMPeDTIleMYIo 8 npoyecce
IdHepcUuro, a makoice MemoooOM MAMeMamuyecKko20 N1anupo6aHusl onpedeﬂeﬂbz onmumaibHble napamempbol
yempoucmaa.

Knwueevie cnoesa: ckpebok  naacmunwamoni, mapeaka, XAPTJIH-4, moxpwii cnocoo,
euopasnuieckoe conpomusienue, cynepgocamuas nvlib, KOIPOuyueHm MecmuHo2o COnpomusieHus,
paboyas nosepxHOCmb, HACAOKA.

Abstract. The article studies the influence of hydraulic resistance of a plate scrubber for wet
cleaning of dusty gases on the cleaning efficiency and energy consumed in the process, and also determines
the optimal parameters of the device using the method of mathematical planning.

Keywords:. scraper plate, plate, HARTLEY-4, wet method, hydraulic resistance, superphosphate
dust, local resistance coefficient, working surface, nozzle.

XY ycynaa 4aHTIIM Ta3JIlapHd TO3AJIOBYH allapaTIapHUHT TO3aJall caMapaJopiurid Xam/a
*KapaHHM amalira OUIMPHUII Yy4YyH cap(iaHaJural »SHEprus annapaTHUHT KOHCTPYKLHOH
TY3WIHIIUTa KYpa aHUuKJIaHaau. X03UPTU KyHJa yily coxana oinub OopuinaéTraH WIMHNA TaJKUKOT
uIIapura KyWwiagurad acocuil BasudanapiaH OMpH amnmapaTHUHT OUPIMK XaXKMHUra TYFpu
KeJIaIuTaH To3aJall caMapaopJIMTHHU OLIMPHII Ba SHEPTHs capPUHN KaMalTHpHIIIaH HOoparT.

Ymby Basudamap acocuia Kyminad MIMHA TagKMKOT HIUIapM Ba anaOuérnapaa
KenTtupuwiran Masaymotiap [1,2,3,4,5,7] MatLab mactypu acocuma TH3UMIIM TaxJIWI KWIHHIA Ba
LIyJap acocuia KOHCTPYKLHMOH TY3WJIMIIM COJJa, PHEpPrust cappu kKaMm OYiIraH faaBUPCUMOH
TapeNKali CKpyOOCpHUHI TAKOMWIIAIITAH KOHCTPYKIMOH CXEMach HWIUIA0 YHKWIIH XamJa
anmapatHUHT Gu3uK Mojenu uuuad uumkmwinu (1-pacm) [16]. Taxpuba anmapaTuga THIAPaBIMK
KapIIWIKK, TUAPABIMK KAPIIWIMKHUHI SHEprus caphu Ba To3alall caMapafopiUrura TabCUPU
TaAKUK STwinu. Tozamam camapazopiaurd Ba Ba sHeprus cappuuu anukiampa K. T. Semrau
TaIKUKOT UIIKJA TaKIu( dTUITaH TeHTJIamiIapaad goinananunam [2,7].

TaxxpubanapHu YTKazumia y3rapyBud OMWUIAPHUHI KyWHJard derapanapuia, CyFOKIHK
WTynepuHuHr auametpu ,=3 MM, cyrokauk capdu Qe,=0,071+0,189 m%/coaT raua opanuk kagam
0,021 m%coar optu6 Gopmu, TapeikaaM FaaBUp TEMMTMHMHT guametpu Ug=2, 3 Ba 4 MM,
TapeJKaau FaJIBUPHHUHI Kypwimara ypHatwimm Oypuaru f= 15° 30° Ba 45° TapenkaHUHT COHH
YpHaTWMI Oypyarura MOcC paBHIIia 2 JOHA, ra3 Te3nuru v,=7,4+28,8 M/c raya opaiuk Kaaam
Vpraua 5,5 M/c ommpud Gopunaun. Yanriau ras
cudaruaa cyneppochar MuHepas YFUTH YaHTH
TAQHJIAHAM Ba YHUHI 3UWIUTH XaBO Ba
cynepdocar  MuHepan  YFUTH YaHTH
apanammacH yuyH p.=3,38 kr/m® (6ynaa ras Ba
YaHr apajalMacuHUHr MuKmopu Im3 xaBona
2697,79 MIp [2,8,14]) OeruIanIm.
TaxxpubanapHu YTKa3uma TalmKd — MYXHUT
TabCUPHU XHCOOra OJIMHUO CyB Ba ra3 TU3UMHU
yayn  xapopar  20°C+2  Genrwiamuwm.
Taxpubanap P/ 34.20.519-97 “Ucnwbiranus
THPaBINYECKOTO COIIPOTHBIICHUS
TpyOOpoBOJOB. MamuHbel M anmapartsl JUis
U3MEpEeHusl pacxoia Tra3oB M JIaBJICHUS.
[Iporpamma u MeTOnbl HCHBITAaHWNA® OYitnua
VTKa3WiIu [2,6,9,10,11,12]. Taxpuba
HaTWxanapu 1 Ba 2-xaaBajiap/a KeITUPUITaH.
VTKasunran TaxpuOanapHMHT KYI  OMHUJIIH
SKAaHJWTW XHcoOra ONWMHUO KajaBayapaa
MUHMMaJ Ba MaKCHUMJI ra3 TE3JIUKIApH YUyH
OJIMHTaH HATIKAJIap KEATHPHIITaH.

1-pacm. JlabopaTopust MOIEIMHUHT YMYMHUH KYpPHHUIIN.
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1-xamgBan
IMapaBuK KapIIMUTMKHUHT TO3aJIall caMapaJIopiIuTy XamIa dSHeprus capura TabCupH
Oyiirua OJIMHTaH TaxXpuba HaTWKaIapH. V.q—7,4 M/C const.

0 Tapenka @4, ¢ = 15° Tapenkxa @3, ¢ = 15° | Tapenka @2, ¢ = 15°
yio
;Z;Z m¥/coa | AP, Kex 0 % APcs, e 0 % APss, | Kckp, 0 %
T Ila ’ ’ Ila ’ ’ Ila Bm ’
Bm Bm
0,071 | 272 |652 |394 282 |69,1 [3962 |312 79,7 40,04
0,08 285 | 65,44 | 39,49 294 |69,3 |39,64 |325 79,9 40,05
74 0,13 300 |657 |395 310 |69,6 |39,65 |340 80,2 40,06
’ 0,147 | 313 |659 |3951 322 69,8 [39,66 |352 80,4 40,07
0,168 | 323 |66,1 |39,52 332 |70 39,67 | 362 80,7 40,08
0,189 | 335 |664 |39,53 345 | 70,3 [39,68 |372 80,9 40,09
Tapenxa 04, ¢ = 30° Tapenka @3, ¢ =30° | Tapenka 02, ¢ = 30°
0,071 | 198 |47,7 |38,8 205 | 505 |389 227 58,3 39,2
0,08 208 | 47,9 |38,81 215 | 50,7 |38,92 |237 58,5 39,22
74 0,13 219 | 48,1 | 38,82 226 |51 38,93 | 248 58,8 39,23
' 0,147 | 228 |48,4 | 38,83 235 | 51,2 [3894 |257 59 39,24
0,168 | 235 |48,6 | 38,84 242 | 51,4 |38,95 |264 59,2 39,25
0,189 | 245 |48,8 |38,85 252 | 516 [3896 |253 59,4 39,26
Tapenka Q4, ¢ = 45° Tapenka O3, ¢ =45° | Tapenka @2, ¢ = 45°
0,071 | 177 |423 |38,6 184 | 45,1 | 38,7 203 52,1 38,97
0,08 185 | 42,6 |38,61 192 | 45,3 | 38,71 | 212 52,3 38,98
74 0,13 195 | 42,8 | 38,62 202 | 455 [38,72 |221 52,5 38,99
’ 0,147 | 204 |43 38,63 210 | 45,7 | 38,73 | 229 52,7 39,
0,168 | 210 |43,2 | 38,64 216 | 459 |38,74 | 236 53 39,1
0,189 | 218 |43,5 |38,65 225 | 46,2 | 38,75 | 226 53,2 39,2

2-KaaBall
['mapaBiavK KapIIMIIMKHUHT TO3aJalll caMapagopiiuTy XaM/a SHeprus capdura Tabcupu Oyitnda
OJIMHTaH TaKpuOa HaTWXaJapH. 0.~28,8 M/c const.

0 Qoo | Tapenka 04, ¢ = 15° Tapenka @3, ¢ = 15° Tapenkxa @2, ¢ = 15°
w m¥/coa | AP, | Kexp, AP, | Kekp, AP, Kcxp,
wle T Ia Bm % Ila Bm % Ia Bm %
0,071 | 4128 | 989,9 | 99,71 4272 | 1045 | 99,76 | 4728 1210 99,8
0,08 4320 | 990,1 | 99,72 4464 | 1046 | 99,77 | 4927 1210,2 | 99,89
988 0,13 4551 |990,4 | 99,73 4695 | 1047 | 99,78 | 5150 1210,4 | 99,92
’ 0,147 | 4743 | 990,6 | 99,74 4887 | 1049 | 99,79 | 5334 1210,6 | 99,96
0,168 | 4897 | 990,8 | 99,75 5041 | 1050 | 99,8 5496 1210,8 | 99,97
0,189 | 5089 | 991 99,76 5233 | 1054 | 99,81 | 5643 1211 99,99
Tapenka @4, ¢ = 30° Tapenka @3, ¢ = 30° Tapenka @2, ¢ = 30°
0,071 | 3013 | 722,7 | 98,3 3118 | 762,8 | 99,66 | 3451 883,2 99,75
0,08 3153 | 722,8 | 98,31 3259 | 762,9 | 99,67 | 3596 883,3 99,76
288 0,13 3322 | 723,1 | 98,32 3427 | 763,2 | 99,68 | 3759 883,6 99,77
’ 0,147 | 3462 | 723,2 | 98,33 3567 | 763,3 | 99,69 | 3894 883,8 99,78
0,168 | 3574 | 723,4 | 98,34 3679 | 763,5 | 99,7 4011 883,9 99,79
0,189 | 3714 | 723,5 | 98,35 3819 | 763,7 | 99,71 | 3838 884 99,81
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Tapenka @4, ¢ = 45° Tapenka @3, ¢ = 45° Tapenka @2, ¢ = 45°

0,071 | 2690 | 644,4 | 98,24 2784 | 680,4 | 98,28 | 3081 788,5 99,35
0,08 2816 | 644,5 | 98,26 2909 | 680,5 | 98,29 | 3211 788,6 99,36
0,13 2966 | 644,8 | 98,27 3060 | 680,8 | 98,3 3356 788,8 99,37
0,147 | 3091 | 644,9 | 98,28 3185 | 680,9 | 98,5 3476 789 99,38
0,168 | 3191 | 645 98,29 3285 | 681,1 | 98,52 | 3581 789,1 99,39
0,189 | 3316 | 645 98,3 3410 | 681,2 | 98,54 | 3426 789,2 99,41

28,8

Anmaparnaru y3rapyBud OMUJUIAPHUHT TO3aJalll camapaJopiiuryd Ba SHEPrUsl UCTEMOJIUTa
TAbCUPUHU Oaxonall Makcaiuaa Kyl OMWJIIM HKCIEPUMEHTIapHH MaTeMaTHK peKaJalllTHPHIL
yeynunan ¢oiinananu6 anukiaanaum [11,12,13,15].

Hazapwuii TankukoTiap Ba Ky OMWIIN TakpuOanapja FaIBUPCHUMOH Tapeika TeIIUTHHIHT
nuametpu (X 1), vanrau ra3 Te3nurd (X2), FaTBUPCUMOH TapeaKaHU KypuiiMara YpHaTUII Oypyaru
(X3) Ba cyrokiuk caphu (X4), anmapaTHHHT TO3aJall caMapaJopiIuTy Ba SHEPTHs capura dHT KYTI
TabCUP JTYBYM OMWILIAP HSKAHJIUTK aHUKIaHau. FOKopuga KenTUpuwiraH aMmanuii Ba Hazapuil
TAAKUKOTIAD XaMmJa Ky OMIIIM Taxpuba HaTIKajgapura acociaHuO, ymoly OMUJUTApHUHT
Y3rapuin opanukiapy OenrriaHAn. 3—KaaBalija OMUUIAPHUHT CATXJIapU Ba Y3rapuil OpalukKIapu
KEITUPUIITaH.

Kyn ommmum TaxkpubanapHu YTkasumija Oaxomam Me3oHJapu cudaruga amnmapar
rugpaBiuk Kapmmura (Y1), dYaHmm XoBOHHM To3ajamra capuduanaaurad sHeprus (Y2) Ba
anmapaTHUHT To3anamn camapaaopyiuru (Y3) neb Kadyn KWJIWHIIH.

3—KaaBa.
OMWUTapHUHT caTXJapy Ba Y3rapuil OpaIuKIapH
Omun—
< < OMMJUTApHUHT caTXJIapy
Ya4os JapHu | Y3ra-puiu
No Omutap
OupIuTH Oenru- | opa—JIAFH Kyiin ACOCHIL TOKOPH
. ) | © (+1)
1 FanBupcumon Tapenka | X1 1 2 3 4
TEIIUTHHUHT THaMETPU
2. | YanHrnu ra3 Te3nuru M/c X2 10,7 7.4 18.1 28.8
Fansupcumon TapeNKaHu
3. | kypunmara VpHaTuI | rpamgyc X3 15 15° 30° 45°
Oypuaru
4. | Cyroknuk cappu m3/coar | X4 0,059 0.071 | 0,13 0.189

baxomamr Me30HIapura OMWUIAPDHUHI TAbCUPUHU HKKUHYHU Japa)kaJld IIOJIMHOM TYJIMK
€putHO Oepanu 1ed xucobmad, Taxxpudanap (Bs) pexxacu acocuaa amaira omupuiaa [2].

baxomnam me3onnapura Ha3opaT KWIMHMAWIUIaH OMWUIAPDHUHI TabCUPUHHM KaMaUTHPHIL
yU4yH TaXpHOalTapHH YTKa3uIl KEeTMa—KEeTIUrd Tacoauduil CoHmap skaaBanuaaH (oiiganiaHuo
oenrunad onMHAM Xxamjaa cknepdocdar YaHTMHM To3ajallia MakOyjl MapameTpiapHU aHMKJIAIL
YUyH aJoxuja Taxpuodanap yrkazmwinu. Taxpuda HaTmxamapTu 4-xaaBayiga KeITHPUITaH.
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4-xanBaj
Tacomuduii connap xananuaan Goigananud oJIMHTaH TaxpuOa HaTIKAIApH
X1 X2 X3 X4 Y1 Y2 Y3
-1 -1 1 1 312 79,6 89,77
1 -1 -1 1 3316 645,3 99,87
1 1 -1 -1 4728 1209,8 99,98
1 1 1 1 4128 989,5 99,91
1 1 1 1 203 52,2 68,5
1 -1 1 -1 177 42,4 66,86
-1 1 1 1 3426 789,3 99,95
1 1 1 3316 645,3 99,79
-1 0 0 1501 351,3 91,8
1 0 0 1326 291,5 97,59
0 -1 0 0 226 o1 69,48
0 1 0 0 3427 763,2 99,78
0 0 -1 0 1875 419,6 98,18
0 0 1 0 1222 273,5 96,65
0 0 0 -1 1259 309,3 97,57
0 0 0 1 1542 310,3 98,93
0 0 0 0 1367 306,3 98,41

Taxxpuba HaTwKajgapura TETHIUIM TapTuOaa HMIUIOB Oepuiand, Oaxonamn Me30HJIApUHU
aziekBat udoaanoun Kynaaru perpeccus Tenrnamanapu HARTLI — 4 nactypu 6yitnua onuuau:

FanBupcumoH Tapenkaiu CKpyOOEpHMHI THAPABIMHMK KapIIWIMTH KyWHIard perpeccust
TeHTTIaMacH OYyitnua aHukananu, [la;

2470,775+209,5003 X1+1601,823X2-326,934X3+141,8045X4+
+161,0046X1X1+574,1728X2X2+295,7188X3X3+ +147,6249X4X4-461,386X1X2-
317,93X1X3+440,4072X1X4+0,087585X2X3-343,963X2X4-151,66X3X4

Cynepdocdar yanruHu Taozanaml >kapa€Hu ydyH capduaHaJural 3HEprus Kyhujaru
perpeccus TeHramacH 0yiinda anukaananu, KK/1000m3

525,1424+13,20617X1+356,413X2-73,1211X3+0,467121 X4+  43,71852X1X1+129,4685
X2X2+68,82625 X3X3+32,07387 X4X4-115,137 X1X2-62,4607 X1X3+81,55426 X1X4-17,2835
X2X3-101,424 X2X4-4,25413 X3X4

Cynepdocdar 4aHTMHH TO3aJIalll caMapaJIopJIurd KyWH1ard perpeccus TeHriaMacu oyinya
aHuKIaHaaH, %o

99,66916+1,401656 X1+15,14628 X2-0,76481X3+0,679833X4-0,31127X1X1-10,3738
X2X22,408061X3X3+3,242856X4X4-1,47839X1X3+1,455893X1X4+ 6,084757 X2X3-
6,03727X2X4-5,81982X3X4

CynepdocdaT yaHrMHM TO3aJall KapaéHU Ba SHEPTUsl UCTEMOJIM YYYH OJMHIAH PErpeccHs
TeHrIaMacuian (oiananud To3anai caMmapagopiiurd Ba SHEPrus UCTEMOJIMHHMHT ammapaTiaru
y3rapyByan ommiuiapra OOFIMKIMK Tpadukmapu Kypwinud. Hatwkamap 2; 3 Ba 4-pacmiapaa
KEJITHPHUITaH.
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a — THJPABIIMK KapIIWIMKHUHT TapesKa TEIUrd JUaMeTpura OOFINKINTH;

0 — THAPaBIUK KapIIMIMKHUHT Ta3 Te3JMIUra OOFIMKIINTH;

6 — TUAPABIMK KAPIIWINKHUHT FAJIBUPCUMOH TapeiIKaHU anmnaparra YpHaTHIUII
Oypuarura OOFJIMKIINIH;

2 — TH/IPaBIIUK KapIIWINKHUHT CYIOKJIMK capdura OOFINKINTH.

2 — pacM. ['upaBiIyK KapIIMIMKHUHT Y3rapyBul OMIIIIPTa OOFIMKINTH
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@ — dHEpTrHs Cap(PUHUHT TapesiKa TEIIUTH THaMeTpUra OOFIHKIIUTH;

6 — dHeprus cap(UHUHT ra3 TE3UTHTa OOFITNKIINTH,

6 — SHeprus capGUHUHT FAIBHPCUMOH TapeKaHH allapaTra YpHaTHIHLII
Oypuarura OOFIINKIINTH;

2 — JHeprus capPUHUHT CYIOKIHMK capdura OOFITHKIUTH.
3 — pacM. DHeprust capUHUHT Y3rapyBUM OMHILTUPIa OOFINKINTH
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a — TO3aj1all caMapaOopJIUTrUHUHT TapeJiKa TCHIIUT'n JAuaMeTpura
OOFJIMKJINTH;

0 — TO3aNaIl caMapaJIOPJINTUHHUHT a3 TE3JUTUra OOFIIMKIINTH;

6 — TO3ajall caMapaJOpJMIMHHHI FaIBUPCHMOH TapeiKaHW amaparra
YpHaTHINLI OypYarura GOFIMKINTH;

2 — TO3aJall caMapaJIOPIUTHHUHT CYFOKIIHK capdura OOFIUKIUTH.

4 — pacm. Tozanam camapaloOpJIMTMHAHT Y3rapyBYy OMHJUIUPTra OOFIUKIUTH

OnuHraH perpeccusi TeHriaamaiapu Ba rpaduKiIap TaxIWIHIaH KYpUHUO TypuOauku, 6apya
oMMJUTap 6axoJall ME30OHIapura ce3mIapiu Tabcup Kypcaraau. bynnan tamkapu, Cylokiuk capdu,
YaHTJIM XaBO TE3JIMTH, Tapeika TEIIUTMHUHT JUaMeTpU Ba amnmaparra TapeikaHu YpHATHIIMII
Oypyaru ypranuiga€Trad oMuIapra HucOaTaH Mypakkad OOFIHKINKIA OYap dKaH.

Tankuk >TUnaéTran xapaéniapra TabCUp dTYBYM OMUJUIAP, S’IbHU allapaTHUHT TUAPABINK
KApUIMJIUTH, TO3ajall camMapaJopJiMrd Ba OHHEPrusl HCTEbMOJUMHUHI MakOyd KuiMaTiapuHu
anukimam makcaauaa (1), (2) Ba (3) perpeccus TeHrnamanapu cynepdocdar daHrMHH TO3aj]all
*KapaéHu Yy4YyH anoxuia-ajmoxuaa euud kypunnu. byHpma cynepdocdar dYaHrMHHM TO3ajall
camapagopiuru 98.78% nan roxopu Oymum maptu ['OCT-62-198-142 Ttanmabu Oyiinya KaOyn
ke [2]. YmOy Basuga IIK «Pentium IV» kommnbrotepuna Excel nacTypunHu «eduMMHH
KUIUpHID) (TMOUCK pElIeHHs) amManu EpAamMuaa e4mind, y3rapyBuaH OMHJUIAPHUHT KOJAJAHTaH
KYpUHHIOIUAArd MakOyl KuiMartiapu OJHHIM XamjJa KOJUIaHTaH KUWMaTiapJaH Harypal
KUiMaTiiapra yTHIIU S-KaaBall.

S-saaBadl.
Komanran kuiiMat/iapaH HaTypaJ KuiMaTtapra yTui
Konnanran XaKuKui
Viaon Taptnn KUIIMaTH KUAMAaTH
Neo | Omunnap
6I/IpJII/IFI/I OeNrwiIaHuIIN Cynepq)oc(baT Cynep(bocq)a'r
YaHTH YaHTH
Fansupcumon Tapenka
1, P P MM X1 3,75
TEIIUTUHUHT JJUaMETPH
2. | YaHrnu ra3 Te3nurua Mm/c X2 22,6
Fansupcrumon TapesIKaHu
3. P . P rpaayc X3 20
Kypuimara ypHaTHIl Oypuaru
4. | Cyroxmuk caphu m%/coar X4 0,163
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ynnait xkuimmb, HabMyHa Y4YyH TaHJIAHTAH YaHTJIAPHUA TO3ajall KapaéHW Y4yH
amnmapaTHUHT MakOyJl MapaMeTpiapd CTaHIapT XOJIaTra KENTUPWIIM Ba YHH KyWHaaruda €3Win
MYMKWH.

CynepdocdaTt yaHruHM To3aJ1all KapaéHU yUyH;

— FanBupcumMoH Tapenka TeMUTHHUHAT JruaMeTpH, g =3,75 MM

— Yaxrnu ras resimry, v=22,6 m/c

— FanBupcuMon Tapenkanu Kypuimara ypHaTHII Oypyaru, =20 z2padyc

— cyrokmik caphu, Qc=0,163 m%/coar Ourra WTylEp yuyH. Annaparaa mWrynepiap conu 4
JI0Ha DKaHJIMTHHU YBTUOOPTa 0JIcak, yXoia CyrKiuk capdu Qc=0,652 m3/coar

Ommunapaunr Oy KuiiMatiapuaa anmapaTHUHT sHeprust capdu 4,2 kBt/coat, To3anarl
camaznopauru 99,6691 % Ba yHuHr rapasnuk kapuwiuk 2,47 klla vy Tamkun atau.

Xymoca:

Taxpuba HaTwKamapura Kypa, To3ajall camapaaopiiurd MapxXyl XY ycyijaa TO3aJOBUU
anmapatiapra Huc6atan 6,03 % ra okopu, 1M® XxaBoHH To3anann yuayH capaHaurad CyrOKIUK 2
O6apobapra Ba sHeprus ucremonu 0,8 Oapobapra kam capQuiaHuIIM Oy TypJAard ammapariapra
KYHHIaAurad TEXHUK Tana0aapHU TYJIUK KaHOATIIAHTUPUIIN aHUKJIAH/IH.
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TAPEJIKAJIA CKPYBBEPJA DQHEPT'US CAPOU

A. CynaliMaHoB

Dap2ona noIUmMexHUKa UHCIMUmMymu
( Kabyn xununou 19.10.2024 1.)

Annomauusn. Taokuxom uwuoa yamenu 2as3iapHu Xyi ycyioa mo3anosdu eaieupcuMon ckpybbepoa
xapakamﬂaHaémzaH YaHeau easz oxKumuea annapamuune uwvu opzauﬂapuda mavcup @uﬂaduzan
oK1amalapHune Mal§6y/l xuﬁMamﬂapuHu maniaut  YHUHZ acocutl XapakmepucmuKkaiapuHu  dHepeust
uyKomuaumuea mavcupy oyuuya oaud Oopuiean HA3Apuuil Xamod amanuil UWIAPUHUHE HATMUINCATAPU
Kelmupuieax.

Annapamoa y3zeapysuu oMULIApHUHE MYpPau KUUMAMAAPU YYYH dHepeUust UYKOMUIUUU AHUKIAHSAH.

Kanum cysznap. Onepeus, 2u0pasiux KAPUIULUK, XANCMUL 2d3 64 CYIKIUK cap@u, Kapuuiux
Kosqb(ﬁuuueHmu, CYIOKIIUK 6a 2d3 me3jiucu, cenonesa.

Aunnomauun. B nayunoii pabome npedcmasienvl pe3yibmamvl NPOSEOCHHbIX MEOPEMUYECKUx u
npakmu4ecKkux pa60m nO GHIUAHUIO OCHOBHbIX XApAKMeEPUCMUK HA JHepecemudecKue nomepu npu 8bl60p€
ONMUMANbHLIX  3HAYEHUl HACPY30K, 6AUANOWUX HA NOMOK nbllecds3os, ()GMQ)!C)/M/;MXC}Z 8  MOKpOM
nsliezcazoovucmumerie Ha pa6oque opeaHbl yCWlpOﬁCWlGd.

Ilomepu snepeuu 6 annapame onpeoensitomcs 05l PA3IUYHbIX SHAYCHUT NEPEeMEHHBIX (PaKmMopos.

Knwuesvie cnoea: DOnepeus, 2udpagnuueckoe conpomusienue, 00beMHbll pacxod 2aza U
ofcudkocmu, K039b¢uz4ueHm conpomueieHus, CKopocniob IHCUOKOCIU U 2das3d, cunomes3a

Abstract. The scientific work presents the results of theoretical and practical work on the influence
of the main characteristics on energy losses when choosing the optimal values of loads that affect the flow of
dust gases moving in a wet dust and gas cleaner to the working parts of the device. Energy losses in the
device are determined for different values of variable factors.

Keywords: Energy, hydraulic resistance, volumetric gas and liquid consumption, resistance
coefficient, liquid and gas velocity, hypothesis.

Kupum:
VrTkasuiaran TaxpubanapaaH MabIyMKH, Xy71 yCyiia HIIUIOBYM MEXAaHHK BA JMHAMHK YaHT
TO3aJIAIl alNMapaTIapHHUHT caMapaJopiIuru OMpUHYN HABOAT/AA, )KapaHHHU aMaira OUTUPUIT YIYH
capdmanran sHeprus opKanu aHukiaanaa [1,2,7,8].
Typau KOHCTPYKIUSICUIATH XY YCyJija MILIOBYM YaHT TO3aJIAll anmapaTiiapuHé TaIKUK
KWINII HATWXKACHUIA MAabIyM OYIIMKHU, MabliyM OUp ra3 TapKUOWIAru YaHr 3appajapuHH yIUIall
camapajopiuru (gakar anmapargard 00CHMM HYKOTHIIMIIWTA OOFIMK OYynmO, ammapar yiadamu Ba
KOHCTpyKUHUsAcura OOFnuK sMac. byHna ymymuil sHeprus capdu CYIOKIMK Ba YaHT 3appacu
Yypracuparu Koyrynsuusra (aJloka BakTHTa Ba 3appaHUHT CYIOKJIMK MYXUTHra IOTHIJIMILIUTA)
capdmanumm 3apyp. by rumoreza Semrau K. T HUHT TaAKUKOT MIKUIA KENTHPUITAH OYIuO, yHTra
KYypa 4YaHTJIM Tra3 Ba CYIOKJIUKHUHT TabCUPJAIIYBH HATHXKACUIA OJHEPrus Tra3 CYHOKIUK
apajaliMacHHUHT TypOynu3alus OKUMUHU XOCWJI KWIMII Y4yH capQuiaHaiu, cyHrpa capdaHral
SHEpPTHsl WCCUKJWKKa ainmanamu [2,4,5,7,14]. Iy cababnu MabiyM MHKIOpJArd YaHTIW Tra3
XaKMHUHU OMpJIMK BakT MYMJA KaiiTa MOuialm y4yH capdiaHraH SHEprus YaHT YILIaru4IapHUHT
SHEPreTHK NapaMeTpH JeHuiaau.
CyroKMK Ba ra3 ypTacuaaru KOHTakT SHEPrusi yMyMUH X0JIJa, Y4 XWJ SHEPTUSIIaH TaIIKUI
TOMNa/IN:
- Ta3 OKUMHU DHEPrusiCH, SbHH ammapaTAard Ta3-CyIOKIMK OKUMUHUHT TypOamu3aius
Jlapa)KaCUHU XapaKTepraanau.

- CYIOKJIMKHU JUCHEPCIIAHUIINHU XapaKTEPJIOBUU CYIOKINK OKUMU YHEPTHUSICH;

- JWHAaMUK Ta3 IOBruY (TO3aJIaruy)JIapHUHT allaHyBYM KOHCTPYKIIMOH JJIEMEHTIapuia
Xxocui Oyagurad MEXaHuK SHEprusl.

- XYy1 yCyaJard 4YaHr YHUIard4jaapja KOHTAaKT JHEPrusi YMyMHUU DHEPTHsiiaH KUYHK
Oynamu. IlyHuHrnex Oy O2HEpPrus anmapaTHUHT Tra3 KUPHII Ba YUKHUII KHCMH,
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dbopcyHKanmapy, CYIOKIMKHH 4YaHT 3appajiapd KOYTYISMIMACHAA XaMJa Hacoc Ba
BEHTWIATOPJIApAATU HWIITKAJAHUII XUcoOuTa capdiiaHraH SHEPTUsSHU Y3 WUUTa OJIMaia.

Arap Xyn ycynja 4aHT YHUIOBYM ammapar OUp BakTHH Y3uJa BEHTUIISTOP EKU CYIOKIIUK
Hacocu OWJIaH JKUXO3J1aHraH Oyiica, y X0J/1a OKMUM XapaKaTUHU XOCWJI KWIYBYM SHEPIusl CYHOKINK
Ba ra3 ypracujard TabCcUpJallyBia Xocui OynraH sHeprusra kupMmaiiau. IllyHu xucobra oscak,
TabCUPJIAIYB SHEPTHACUHUHT aHUK KMHMaTHHU XUCOOial MypakkaOaup.

Opatna anmapTHUHT TUApABIMK Kapmmiauru AP, (Ila) ra3 okuMuHUHT sHeprusicu ae0
KaOyn kunuHagu. Kypyk ycynna unuioBun anmnapatna Oy SHeprus KWYMK KuiMaTra sra Oyiauim
3apyp [3,6,9,10,15,16].

IOkopu Te3nukna Xynm ycynga MIUIOBYM YaHT To3ajall annapaTiapuHUHT  (Qoiaamu
SHEpPIUsACH CYIOKJIUK OepwiMaral XoJaTuAa HWIIKAJIAHUII XucoOura HYKOJraH SHEprusiiaH
ce3wIapiu Japaxana kyn 0ymanu. Kuumk Oocumia (Te3nukaa) MIUIOBYM amnmaparja ca 0y XonaT
¢oiiganu 3HeprusiHUHT OUp Heya mapameTupura OOFJIuK Oyianu.

Ha3zapuii TaTkukoTiIap:

K.T.SemrauHuHT TagKUKOT UIIKA YMYMHH HEpPrusi cappuHU KyWnaard TeHriaama oyinya
TakpuOuii Xucoonam kuputriran, KK/1000m3 [2,4,7];

KCKP:APc"'APca\%"'%' 1)
e cas

Oynna APc — cyrokiauk OepuiMaraH KypWIMAaHUHI THApaBiauk Kapmwmiuru, [la; AP. —
CYIOKJIMK OepuiraH KypHJIMaHHHI THAPABJIMK KapIwiuru O0ymuo, y ra3 OmnmaH Oupra Kupaérran
yaHr suunurura 0ormuk Oymamu, IMa; Ve — CyIOKIMKHUHT Xaxmuii capdu, M3 V.. — 4aHDm
rasHuHT Xaxkmuii capu, M3; Nexp —CyIOKIMK Ba Ta3HM y3aTUIN YUYH capiaHaurad KyBBar, BT;

XucoONMamHUHT ymoy yciayOu KOHCTPYKLUHMSACH Ba WII MPUHUUOMN Typidya OynraH Xy
yCyiJla YaHTJIM ra3japHu To3alall KypuiManapura Kymianwiranna +10% xaronuk 6epaau. Kckp
HU aHMKJIAIAA KYIIMIaJurad MUKJOPHUHT Xap Oupu ammapat Typura 0oriuk. MacanaH, BEHTypu
cKkpyOepua anmapaTHUHT TUAPABIUK KapIIWIUTH, QOPCYyHKAIHU CyKpyOepiapaa 3ca CYIOKIUK Ba
YaHT 3appacH ypTacuaard KOyryJsius BaKTH Ba YHTa KeTraH 00CHMHU Xall KWIYBYU aXxaMHsTra dra.
ly cababmu (1) Tenrmamagan ¢akaT AWHAMHUK YaHT TO3allall ammapaTiapuHu XucoOmamiaa
doitnananum Makcaara MmyBoduk 6ymamu.

Xy ycynaa 4YaHIVIM ra3japHU TO3aJIOBYM MEXAHUK amnmnapariapnaa 3ca (1) TeHrnmamanaru
Nckp | Veas KuliMaTHE 3BTHOOpTA OJIMaca xaMm Oymamu. Y xonaa (1) TeHrnaMaHu Kyiumarnda €3umr
mymkuH; KXK/1000m3 [2,4,7];

Vv
Kexp =AF, + AR, chm , (2)
aas

[ynmaii Kuaub YHEPreuTHK XUCOO XY yCyiaa WIUIOBYH alaparra SHeprus OepuiIuIIura
Kypa ydTa aCOCHI KaTeropusra axparaiu:

ra3 OKUMH SHEPTHSICHHU [03ara KeITUPYBYH YaHT TO3AJIAI annapaTiapu;

CYIOKJIMK OKMMH SHEPTusicHIaH (oiaaJaHyBYH YaHT TO3AJIall arnapaTiapu;

MEXaHMK 3Heprus Oepulll OnIaH WIUIOBYM YaHT TO3aalll anmnapaTiapy.

TaBcus STHma€TraH FAIBUPCHMOH —TapeiKaid CKpyOOep MeXaHWK YaHT —To3ajall
amnmapaTiiapu TYpKyMHUTa MaHCYOJUTHHHM bTHOOpra oJIcakK, YHHHT dHeprus cappuuu oepuiras (2)
TEHTJIaMa OpPKaJu aHUKJIAIl MaKcaara MyBoQUK Oyiaiu.

TaaKUKOT HaTHXKATIAPH:

FanBupcumoHn Tapenkanu ckpyOOepia y3rapyBuuM OMWJUIAPHUHI KyHHJard dyerapajiapw,
CYIOKJIMK INTYIEpMHUHT auameTpu O,=3 MM, cyrokmuk capdu Qe,0=0,071+0,189 m%/coar raua
opamuk kagam 0,021 m%/coar, Tapenkanum FajiBUp TEINMIMHMHT auameTpu dp=2, 3 Ba 4 MM,
TapeJIKaIu FaJBUPHUHT KypwiMara VpHaTwimm Oypuaru f= 15° 30° Ba 45° TapeiakaHUHT COHH
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VpHaTuwm Oypuyarura MOC paBHIIga 2 JIOHA, Ta3 Te3MUru 0,=7,4+28,8 M/c Taya opaiuk Kaaam
¥praya 5,5 M/c TaHJaHraH XamJa amnmnaparia y3rapyBud OMWUIAPHUHI TUIPABJIMK KapIIMIHKKA
TabCUPHU TAIKUK STWIraH. Taxpubanapaa ra3 3UWIMTMHU XaBO Ba cynepdocdaT MUHEpal YFUTH
YaHTH apajaliMacy yuyH p.~3,38 kr/m> (OyH/a ra3 Ba yaHr apajammacuHuar Mukaopu 1m3 xaBoaa
2697,79 mrp) GenrunaHraH.

Yly TaaKMKOT MIIM THAPABIUK KAPIIWIMKHUHI 3HEeprus capdura TabCUPUHU TaIKHUK
STHINTA KAPaTHIAM. YTKa3HIraH HAa3apuii XMcoOnap Ky OMMJIIM SKAHINTH MHOOATra OJHHHG,
TMJPABINK KapUIMJIMKHUHT KyWH Ba IOKOPH IOKJIamalapyd Y4yH SHEprus cappu aHMKJIAHAM Ba
OpaJIUK KUHWMaTiIapJard Yy3rapuil HyKTalapd TaxJWwl KWIMHAW. OHEeprus capQuHU aHUKIALI
Oyiinya YTKa3uiaraH yMyMuil TaxxpuOa HaTHKanapu 1-pacMa KeITUPUITaH.
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1-p=3,38 kr/m° Ba dg=4mm; 2-p=3,38 xr/m? Ba dp=3Mm; 3-p=3,38 kr/™M° Ba dg=2MmM;
1-paCM. FI/I}IpaBJ'[I/IK KapmIUWJIMKHUHT MUHUMAJl Ba MaKCUMaJl KHﬁMaTHapHI[a OHEPIrusa Cap(bI/IHI/IHr S'/3FapI/IIH
rpadury.

30 Scientific-technical journal (STJ FerPl, ®apIIh UTXK, HTXK ®depllH, 2024,T.28. cren.Boimyck No28)



MEXAHHKA

a- TapenmkaHuHT ammaparra ypHaTHII Oypuyard ¢ = 15° Ba waHrium rasz te3nmuru 7,4 M/c
oynranma; 6- TapenkaHuHT anmaparra ypHatuin Oypuaru ¢ = 15° Ba yaHrnum ra3 te3nuru 28,8 m/c
oynranma; ¢- TapenkaHuHT ammaparra ypHatuin Oypuaru ¢ = 30° Ba 4aHrau ra3 Te3inura 7,4 Mm/c
oynranma; e- TapenkanuHr anmnaparra ypHatum Oypuarn ¢ = 30° Ba yaHriu ra3 Te3inurna 28,8 m/c
oynranma; 0- TapenkaHWHT amnmapaTra ypHaTuil Oypyarun ¢ = 45° Ba 4aHTIIM Ta3 TE3MuTrH 7,4 M/C
Oynranga; e- TapenKkaHUHT anmapatra ypHaTuil Oyp4yaru ¢ = 45° Ba yaHTIIM ra3 Te3nuru 28,8 m/c
oynranna;

1l 46,620 Ba e pacmnapma OepwiraH MabIyMOTJIApJaH KYpUHAIWKH armaparra
Oepuita€TraH YaHTJIM Ta3 Te3JIMIUra anmnapar Uildy JeTaiuiapy ( FAIBUPCUMOH Tapelika, TapKaTyBUl
Tapenka Ba MII 3ca Y3 HaBOaTWaa KypuiMala HYKOTWIaauraH sHeprusi capduHu KyalTupaiu.
MacanaH TapeJKaHUHT anmapatra ypHatuin Oypdaru ¢ = 45° Ba Tapenka TeHIHUTHHUHT JUaMeTpU
dp=4Mm Oynranma MuHuman sHeprus Wykotwmmu 42 JX HU Tamkwi 3TraH O0yica, TapeIKaHHHT
ammaparra ypHatuin Oypyard ¢ = 15° Ba Tapenka TEHIMTHHUHT guaMmetpu dg=2Mm OynraHma
Makcuman sHeprusi Wykotwiuimm 4128 K HM Tamkuin 3TAu. SbHU anmapatia KapIIMJIUKHUHT
OPTHMIIM THUAPABIMK KAPIIWIMEHUHI Kynaiumura Ba Oy »93ca ¥3 HaBOatuaa dSHEPrus
HYKPTUIUIIMHUHT OPTUILIUTa XaM cabab Oyiap 3kaH.

1 a,0,6,2,0 Ba e-pacmiiapyia KeITUPWITaH TpaduK OOFIMKIUKIApra YHI KUYHK KBaJpaTiap
YCYJIWHU Kyu1ad Kyhunara sMoupuk ¢hopmynanap ommaam [11,12,13].

TapenkanuHr amnmapatra ypHatum Oypuarn ¢ = 15° Ba waHrnm ras rtesauru 7,4 m/c

Oynranna;

y = 4E-05x? - 0,0064x + 67,725 R2=0,9994 (3)

y = -0,0006x? + 0,4503x R?=0,6267 4)

y = 4E-05x? - 0,0058x + 63,798 R?=0,9994 (5)

Tapenkanuur ammapatra ypHaTtum Oypyarm ¢ = 15° Ba yanrim ra3 Tesnuru 28,8 m/c
Oynranma

y = 3E-07x? - 0,0016x + 1211,2 R2=0,9919 (6)

y = 1E-07x? - 0,0001x + 1043 R2=0,9929 (7)

y = 1E-07x? - 0,0001x + 988,09 R>=0,9931 (8)

TapenkanuHr amnmapatra ypHatum Oypuarn ¢ = 30° Ba yaHriu ras tesaurua 7,4 m/c
Oynranma

y = 7TE-05x? - 0,0087x + 49,277 R2=0,9994 9)

y =-0,0002x? + 0,1019x + 43,328 R2=0,9906 (10)

y = 7TE-05%? - 0,0079x + 46,415 R2=0,9994 (12)

TapenkanuHr anmapartra ypHatum Oypuarn ¢ = 30° Ba yaHrimm rasz te3nuru 28,8 m/c
Oynranga

y = 2E-07x? + 8E-05x + 881 R2=0,9974 (12)

y = 2E-07x? - 0,0002x + 761,33 R2=0,9942 (13)

y = 2E-07x% - 0,0002x + 721,27 2=0,9944 (14)

Tapenkanunr anmaparra ypHaTtum Oypuard ¢ = 45° Ba yaHmm ra3 Te3nura 7,4 m/c
oynrannaa.

y = 7TE-05x? - 0,0087x + 43,85 2=0,9993 (15)

y =-0,0002x? + 0,0996x + 37,423 R2=0,9907 (16)

y = 9E-05x2 - 0,0088x + 41,112 R2=0,9993 17)

Tapenkanuur ammapatra ypHatuim Oypyarm ¢ = 45° Ba yaHmim ra3 Te3nuru 28,8 m/c
Oynranna;

y = -3E-07x% + 0,0034x + 780,9 R?=0,9865 (18)

y = 2E-07x? - 0,0002x + 679,08 R2=0,9946 (19)

y = 2E-07x? - 0,0002x + 643,14 R?=0,9948 (20)
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EFFECT OF HYDRAULIC RESISTANCE OF GALVANIZED PLATE
SCRUBBER ON CLEANING EFFICIENCY

A. Sulaymanov

Farg ‘ona politexnika instituti,
(Qabul gilindi 19.10.2024 y.)

Abstract. In the article, the effect of hydraulic resistance on the cleaning efficiency of a scrubber
with a spherical plate that cleans dusty gases by wet method is studied. In conducting experiments, using
superphosphate fertilizer dust as a sample dust, the effect of hydraulic resistance on the cleaning efficiency
of the device was studied in different parameters of the variable factor.It was determined that the cleaning
efficiency of the scrubber is 59.9% at minimum hydraulic resistance and fluid consumption, and 99.92% at
maximum hydraulic resistance and fluid consumption.

Keywords: scrubber, sample dust, median size, superphosphate dust, abrasive plate, degree of
cleaning, hydraulic resistance.

Annomayua. Maxonada uanenu eaziapHu Xpa ycyrda mMoO3an084YU 2ANGUPCUMOH MAPerKaau
CcKpybbepoa 2udpasiux KaApUWUIUKHUHE MO3ANAW  CAMapadopaucuea mavCupu maoKux —KUTUHSAH.
Tasxxcpubanapru ymxazuuoa HavMyHA daueu cugamuoa cynepgocgam yeumu yaneuoan @ouoaraHud
V3eapysuu OMULIUPHUHZ ~MYPAU  NAPAMEMPAApUOd SUOPAGIUK  KAPUWUIUKHUHE —KYPUIMA — MO3A1aul
camapadoprueuca mavcupu ypeanuiean. CkpybbepOa MUuuHMan eudpasiuk Kapuiuiuk 6a CYIoKIuK capguoa
mosanaw camapaoopaueu 59,9 % Hu 6a maxcuman suopasiux Kapuuiux ea cyioxaux capguoa 99,92 % nu
MAWKUTL SMUWU AHUKTIAHSAH.

Kanum cy3znap. cxpybbep, navmyna uaumeu, meouan yauam, cynepgocgam uameu, arsupcumon
mapenxa, mo3anaul 0apaxicacu, CUOPAGIUK KapUUIuK.

Annomauyus. B cmamve uccredosano  enusHue  2UOPABIUYECKO20  CONPOMUBTIEHUS.  HA
aghghexmusrnocmv ouucmku CcKkpyobepa co cehepuueckoll NAACMUHOU, OYUWAIOWE20 3aANbLIEHHbIE 2a3bl
MOKpuiM cnocobom. Ilpu nposedenuu 9KCnepumMenmos ¢ UCHOTb308AHUEM 6 Kauecmee 0Opazya Nvliu
cynepgocghamuoco  y0obpeHusi  UCCIe008AHO  GAUAHUE — 2UOPAGIUYECKO20 — CONPOMUBICHUS  HA
ahpekmusHOCMb OUUCIKY AnNAPama npu Pasiudiblx Rapamempax nepemennozo gaxmopa. Onpedeneno,
umo aghgexmuenocmv ouucmku ckpyobepa cocmasnsem 59,9% npu MUHUMATLHOM 2UOPABTULECKOM
conpomuenenuu u pacxooe sxcuokocmu u 99,92% npu mMakxcumanbHom 2uOpPaGIUYecKoM CONPOMUBTEHUU U
pacxooe HCUOKOCmu.

Knwueevie cnoea: cxpybbep, npoba nviiu, MeOuawHwvlii pazmep, cynepgocgammuas nwliv,
abpasueHas NIACMUHA, CMeneHb O4YUCHKU, 2U0PAGIUYECKOe CONPOMUBIEHUe.

Introduction

On the basis of many scientific researches conducted on the constructions of dust gas
cleaning and neutralization devices in the wet method, the study of their achievements and
shortcomings, as well as the systematic analysis in the MatLab program [1,2,3,4], an improved
structural scheme of the spherical plate scrubber was developed and the laboratory device was
created (Fig. 1) [5].

Depending on the change of various parameters in the device, the coefficient of resistance of
the working bodies, hydraulic resistance and energy consumption were determined theoretically and
experimentally. The obtained results were compared and error coefficients were determined by
processing in EXM.

The purpose of this research work was to study the effect of the parameters defined above
on the cleaning efficiency of the device.

Research results

The cleaning efficiency of dust gas cleaning devices in the wet method is determined by the
energy used to carry out the process. It is known from the research work of KTSemrau [2,5] that the
cleaning efficiency depends on the hydraulic resistance of the device and does not depend on the
size and construction of the device. In this case, the total energy consumption should be spent on
the cleaning of dusty gases with the help of liquid [5].
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The energy consumption of the rotary disk scrubber also includes the energy spent on the
dust gas inlet and outlet of the device, the nozzles, the cleaning of the dust gas using the liquid, and

Figure 1. Overview of the laboratory model.

following equation [5,9]:

N M

the friction in the pumps and fans. This method of
calculation gives an error of =10% when applied to
wet scrubbers of different constructions and
operating principles. In that case, the relationship
between cleaning efficiency and energy
consumption in the scrubber with a spherical plate
can be expressed as follows, %[3,6,7,8,11];

Negp =4~ (1)

where Kckr is the amount of energy used to
clean 1000 m? of gas in the scrubber, W; B and x
are constant numbers, which are determined
experimentally based on the dispersed composition
of dust [2,10,11,12]. It was determined in the
experiments that the median size of
superphosphate dust is 9.7 um, B=0.00009 and
x=118 in the object we are investigating.

To determine the exact value of the
cleaning efficiency, nckr iS expressed by the
number of substance transfer. The number of
substance transfers is determined according to the

1

= In( )

—Nexp

(2)

When the numerical value obtained in the equation is in the range of 0,5+10 the determined
value is compared according to Table 1 and the cleaning efficiency of the device is determined.

1- table

Determining the efficiency of cleaning depending on the number

of substance transfers

Number of transfers | Cleaning efficiency | Number of transfers | Cleaning efficiency
Nm NCKR Nm MNCKR
0.5 39.35 4.0 98.17
1.0 63.21 6.0 99,752
2.0 86,47 10.0 99.9953

Using the results of the experiment to determine the hydraulic resistance and energy
consumption of the scrubber, the cleaning efficiency of the device was calculated based on the
above equations (1), (2) and Table 1, and comparison graphs were constructed (Figures 2, 3 and 4.
The multifactoriality of the conducted experiments should be taken into account Graphical
correlations on extraction efficiency built for lower and higher loads.

34 Scientific-technical journal (STJ FerPl, ®apIlTi UTXK, HTX ®eplIU, 2024,T.28. crem.Boimyck Ne28)



MEXAHHKA

146
7”;‘__1;_‘ 3000 1200 LS R 3600 3500 000 4200

=7.4m/s
Vgaz Vgaz =28.8 m/s

1-d=2 mm; 2-d=3 mm; 3-d=4 mm;
Figure 2. Hydraulic resistance (APgas) of cleaning efficiency (nckr) dependence
graph.(The angle of installation of the spherical plate to the device =15 degrees const)
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graph.(The angle of installation of the spherical plate to the device g =30 degrees const)
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Figure 4. Hydraulic resistance (APgas) of cleaning efficiency (nckr) dependence
graph.(The angle of installation of the spherical plate to the device =45 degrees const)
2, 3 and 4 graphical dependences using the method of least squaresempirical formulas were
obtained.
When gas speed vgas =7.4 m/s and angle =15 degrees const;

y = 6.0504¢0-0075x R2=10.9993 (3)

y = 8.1953g00072x R?=0.9981 4)

y = 8.7255¢00073x R?=0.9981 (1)
When gas speed vgs=7.4 m/s and angle g =30 degrees const;

y = 5.6747¢00105 R?=0.9993 (5)
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y = 7.3781g0-0103x R?=0.9987 (6)
y = 8.0349¢00102x R?=0.9985 (7
When gas speed vgs =7.4 m/s and angle 5 =45 degrees const;
y = 5.696g0.0116x R2=10.9991 (8)
y = 6.801e0-0119x R2=0.9985 9)
y = 7.288g0-0119x R?=0.9985 (10)
When gas speed vgs =28.8 m/s and angle $ =15 degrees const;
y = 22.348g¢0-0003x R?=0.9949 (12)
y = 26.063¢0-0003x R?=0.9975 (12)
y = 26.826¢0-0003x R?=0.9972 (13)
When gas speed vgas =28.8 m/s and angle =30 degrees const;
y = 21.822¢0-0004x R2=10.9975 (14)
y = 23.953¢0-0004x R2=10.9926 (15)
y = 24.841g0-0004 R?=0.9926 (16)
When gas velocity vgas =28.8 m/s and angle g =45 degrees const;
y = 20.242¢0-0004 R2=0.9934 @17
y = 22.506¢00004 R?=0.9873 (18)
y = 23.374¢0.0004x R2=0.9873 (19)

From the graphical relationships presented in Figures 2, 3 and 4, it can be seen that the
scrubber has a cleaning rate of more than 99% at low hydraulic resistance and high liquid
consumption. But it has a negative impact on the performance of the device. On the other hand,
even with high hydraulic resistance, the cleaning efficiency is high, which, in turn, leads to the
accumulation of dusty gas in the technological line and, as a result, process disruption.

Conclusion

It can be seen from the correlations that the cleaning efficiency in the minimum hydraulic
resistance and liquid consumption of the scrubber was 59.9%, while the maximum hydraulic
resistance and liquid consumption was 99.92%. In conclusion, it can be said that a high level of
purification can be achieved with low energy consumption in the device. It is recommended to take
into account the median size of dust emitted from industrial enterprises.
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CHIGIT EKISHDAN OLDIN YER TEKKISLASH MASHINASI ISHCHI QISM
PARAMETRLARI VA XARAKAT TEZLIGINING TUPROQ MIKRONOTEKISLIGINI
TEKKISLASHGA TA’SIRI

K. Muxamadsodiqov

Farg ‘ona politexnika instituti,
(Qabul gilindi 19.10.2024 y.)

Annotatsiya. Maqgolada paxta ekiladigan xududlarda chigit ekishdan oldin dala yuzasi
mikronotekisliklarini bartaraf qilishning ahamiyati chigit ekishdan oldin dala yuzasini tekkislash
mashinasi ishchi organi parametrlari, qamrov kengligi va agregat xarakat tezligining dala yuzasini
tekkislash sifatiga ta’sirini o ‘rganish natijalari keltirilgan.

Kalit so‘zlar: agrotexnik muddat, yuqori tezlik, traktor quvvati, chigit ekish, suv sarfi, tuproq
zichligi, o ‘rnatish burchagi, giyalik burchagi, tuproq strukturasi.

Annomayusn. B cmamve npeocmasnenvl 6axicHoCmb YCMpPaHeHUus MUKDOHEPOSHOCMEN NOGEPXHOCTU
noJsl neped NoCcegoM CeMst XAONUAMHUKA HA XAONKOBOOYECKUX 30HAX, Pe3VIbMAambl UCCAe008AHUS GIUAHUSL
napamempos paboueco OpeaHa U WUPUHLL 3aX8ama MAauwluHbl Ol 6bIPAGHUBAHUS NOBEPXHOCMU NOJS, HA
KayecmeenHble U SHepeemuyeckKue nokazamenu ee pabomol.

Knwouesvie cnosa: acpomexnuueckuil CpoK, GblCOKAs CKOPOCMb, MOWHOCHb MPAKMopa, noces,
Pacxoo 600bl, NIOMHOCHb NOYGbL, Y20l YCIMAHOBKU, Y201 HAKIOHA, CIPYKIYPA NOYEHL.

Abstract. The article presents the importance of eliminating micro-roughness of the field surface
before sowing cotton seeds in cotton-growing areas, the results of a study of the influence of the parameters
of the working element and the width of the machine for leveling the field surface on the quality and energy
indicators of its operation.

Key words: agrotechnical period, high speed, tractor power, sowing, water consumption, Ssoil
density, installation angle, tilt angle, soil structure.

Paxta xom ashyosini yetishtirishda mexanizatsiyalashgan tadbirlar kompleksida asosiy
o‘rinlardan birini yerlarni tekislash, shu jumladan chigitni ekishdan oldin mikro notekisliklarni
bartaraf qilish yetakchi o‘rinlardan birini egallaydi.

Ma’lumki, chigit ekishdan oldin yer tekkislash jarayoninning agrotexnik muddatlari o‘ta
qisqa bo‘lib, chigit ekishni optimal muddatlarda tugatish ko‘p jihatdan yerni ekishdan oldingi
tekkislashni oz vaqtida o‘tkazishga bog‘liq.

Barcha dalalarda ekishdan oldin yer tekkislashni qisqa muddatlarda tugatish uchun
tekkislagichlar sonini ko‘paytirish yoki wularni unumdorligini oshirish talab qilinadi.
Tekkislagichlarni unumdorligi oshirish uchun ularni gamrov kengligi va ishchi tezligini oshirish
kerak. FEkishdan oldin yer tekkislagichlardan yuqori tezliklarda foydalanish agregatni
manevrchanligini pasaytirmasdan tuproqqa qisqa muddatda sifatli ishlov berishni va traktor
quvvatidan to‘liq foydalanishni ta’minlaydi. Ko‘p sonli tadqiqotchilar [1,2,3,4,5] qishloq xo‘jalik
operatsiyalarini bajarishda traktor agregatlarini yuqori tezliklarda foydalanish istigbolli ekanligini
ta’kidladilar. Tuproqqga yugqori tezliklarda ishlov berishning iqtisodiy samardorligi aniglangan.

Mamlakatimiz qishloq xo‘jaligi tobora ko‘proq yuqori quvvatli traktorlar bilan
ta’minlanmoqda, bu holat tuproqqa ishlov berish, shuningdek ekishdan oldin yer tekkislash
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jarayonlarini yuqori ishchi tezlikda, qisqa muddatlarda o‘tkazish imonini beradi, shu bilan birga
yerni xaydashda tuproq ag‘darilishi yaxshilanadi, kultivatsiyada dala begona o‘tlardan yaxshi
tozalanadi va barcha operatsiyalarda tuproq yaxshi maydalanadi.

Yugqoridagilarni hisobga olib ushbu tadqiqotning magsadi chigit ekishdan oldin yer
tekkislash mashinasining parametrlari va ish rejimlarini o‘rganishdir.

Sug‘oriladigan maydonlarda yer tekkislash ishlarining asosan kapital, foydalanishdagi va
joriy (ekishdan oldingi) turlari o‘tkaziladi. Ekishdan oldin yer tekkislash paxta va boshqa ekinlar
ekiladigan maydonlarda xar yilgi majburiy o‘tkaziladigan tadbir bo‘lib hisoblanadi. Ekishdan
oldingi yer tekkislash ikki bosqichda o‘tkaziladi. Birinchi bosqichda yerni xaydashdan keyin
o‘tkazilib, unda xosil bo‘lgan do‘ngliklar, chuqurliklar, burulish yo‘laklari, vaqtinchalik sug‘orish
tizimlari va notekisliklar tekkislanadi. Ikkinchi etapda dala yuzasi ekishdan oldin tekkislanadi.

Ekishdan oldin yer tekkislash sug‘oriladigan dexqonchilik xududlarida qishloq xo°jalik
ekinlarini xosildorligini oshiradigan muxim agrotexnik tadbirlardan biri bo‘lib hisoblanadi.
Tekkislangan dalada o‘simlikni o°sib rivojlanishi uchun eng yaxshi sharoit yaratiladi. Yaxshi
tekkislanmagan maydonlarda esa ekish jarayonida urug‘lar aniq joylashtirilmaydi, urug® aniq va
to‘lig unib chigmaydi, sug‘orish  va sug‘orishdan keyingi yerga ishlov berish sifati qoniqarsiz
bo‘ladi, mineral va organik o‘g‘itlar solishdan keladigan samara kamayadi. O‘simlikni egatlab
sug‘orishda suv tekkislanmagan chuqurliklarda yig‘ilib qoladi va do‘ngliklardan aylanib o‘tishga
xarakat qiladi. Do‘nglikka suv miqdori ko‘paygandagina chiqishi mumkin. Sug‘orish tugashidan
oldin do‘ngliklardagi suv birinchi bo‘lib pastlikka oqib ketadi. Demak dalaning chuqur joylarida
suv ko‘proq yig‘iladi va do‘ngliklar esa suvga to‘ymaydi. Bundan shunday xulosa qilish mumkinki
notekis joylarda tuproq bir tekkis namlanmaydi. Tekkis namlanmagan joylarni suvga to‘yintirish
uchun xar bir sug‘orishga katta suv sarfi talab qilinadi. Lekin bu xolatda daladagi chuqurliklarda
suv yerning chuqur gatlamlariga yetib borib o‘simlik tomiri ularni o‘zlashtira olmaydi. Bu suvni
isrof bo‘lishi va sug‘orish samarasini kamaytiradi. Tekkislangan yerni axamiyatini isbotlash uchun
tekkislangan va tekkislanmagan maydonda sug‘orilgan bo‘g‘doy xolati ko‘ndalang kesimini ko‘rish
mumkin.

Texnika fanlari doktori, professor Axmedjanov M.A va injener Karimov N.R.[4] tomonidan
Mirzacho‘l sharoitida dala yuzasi notekkisligini paxta xosildorligiga va sug‘oriladigan suv sarfiga
ta’siri o‘rganilgan va quyidagi natijalar olingan. Dala yuzasi tekkisligining turli holatlarida (
notekisliklar balandligining o‘rta chizigdan o‘rtacha kvadratik chetlanishi +10...8 sm; +7...5 sm;
+4..2 sm; +£2..0 sm) uchastkalar bo‘yicha g‘o‘za rivojlanishining kechikishi 2...5 kunga farq
gilgan g‘o‘za ko‘chatlarining qalinligi(10,8 m? maydonda) notekisliklar balandligining o‘rta
chiziqdan o‘rtacha kvadratik chetlanishi +2 sm; £ 4 sm; +£6 va £ 8 sm bo‘lganda tajriba
uchastkasidagi ko‘chatlar soni mos ravishdat 69; 63,5; 58 va 52,5 donani, xosildorlik esa mos
ravishda gektaridan 28, 26, 21,5 va 18 sentnerni tashkil qilgan. Sug‘oriladigan maydonlar
tekkisligining +2 sm.gacha ortishi sug‘orishga sarflanadigan suvning sarfini gektariga 420 M3 ga
kamaygan.

Sug‘oriladigan maydon tekkisligi sifatini pasayishi bilan notekis maydonni sug‘orish uchun
suv sarfi ortadi, natijada ba’zi chuqurliklar suv ostida qoladi. Binobarin tekkislash sifatining ortishi
dalani birtekkis namlanishiga imkon yaratadi.

Yugqoridagi keltirilgan dalillardan aytish mumkinki, dala yuzasidagi notekisliklarni
tekkislash natijasida:

-o‘simliklarni sug‘orish uchun sarflanadigan suv sarfi va tuproqdagi namlikning bug‘lanishi
kamayadi (tekkis maydon yuzasi notekis maydon yuzasiga nisbatan kichik bo‘ladi);

-tuproqda namning tarqalish tasnifi yaxshilanadi;

-urug‘lar bir hil chuqurlikda ko‘miladi, urug® to‘liq unib chiqadi va siyraklik bo‘lmaydi,
urug‘ning unib chiqish vaqti kamayadi, pirovard natijada xosildorlik oshadji;
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- barcha qishloq xo‘jalik mashinalarining ishi yaxshilanadi; ular tekkis yuradi va yuqori
tezlikda ishlash imkoniyatiga ega bo‘ladi.

Agrotexnik talablarga ko‘ra ekiladigan urug® chuqurligi talab gilingan chuqurlikdan +1 sm
masofaga farq qilishga ruxsat beriladi. Bu shart faqatgina dala yetarli darajada tekkislangandagina
bajariladi.

Yuqoridagilarni hisobga olib aytish mumkinki, ekishdan oldin yerga ishlov berish
jarayonlari oarsida ekishdan oldin yer tekkislash operatsiyasi yetakchi o‘rinni egallaydi.

Chigit ekish uchun tayyorlangan dalaga qo‘yiladigan asosiy agrotexnik talablardan biri dala
yuzasi tekkisligi, tuproqgning talab qilingan strukturasi (maydalanganligi) va qattigligidir. Chigit
ekish vaqtida tuprogning holati ma’lum talablarga javob berish kerak. Tuproq yuzasi yaxshi
tekkislangan va maydalangan bo‘lishi kerak. Tuproq pastki qismining zichligi g‘o‘za ildizlarini va
xavoni kirishi uchun o‘ta yuqori bo‘lmasligi kerak. Tuprogning agregat tarkibda o‘lchamli
0,25mm dan 50 mm gacha o‘lchamdagi fraksiyalar bo‘lganda urug‘ni unib chiqishi uchun kerakli
bo‘lgan namlik bug‘lanishi kamayadi. Tuproqni agregat tarkibiga qo‘yiladigan talabga rioya
qilmaslik na fagat namlikni bug‘lanishiga salbiy ta’sir ko‘rsatadi, balki katta kesaklarni ko‘payishi
bilan seyalka ko‘muvchi gismlarining ish sifati pasaytiradi, urug‘ning bir tekkisda ko‘milmaydi.
Tuproq qattigligining ortishi yoki kamayishi bilan urug‘ning unuvchanligi kamayadi. Shuning
uchun yertekkislagich yerni tekkislagandan so‘ng tuproq qattiqligi ortishining maksimal qiymati 50
% ortmasligi kerak.

Ekishdan oldin yertekkislagich ishchi qismi parametrlari va xarakat tezligini yuqorida
keltirilgan ko‘rsatgichlarga ta’sirini eksperimental o‘rganishda foydalanish uchun dala qurilmasi
(1 rasm) tayyorlandi.

a 0
1- rasm. a- ekishdan oldin yer tekkislagichning tajriba qurilmasi sxemasi, b-tekkislagich ishchi brismi
ko’ndalang kesimi sxemasi: a - bo‘yicha 1-rama; 2- tekislovchi ishchi qism; 3-qamrov kengligini o‘gartirish uchun
qo‘shimcha seksiya 4-tekkislagichni ishchi va transport holatga o‘tkazish uchun gidrosilindr; 5-yurish gismi.
b- bo‘yicha: 1, 3- rama, 2- ishchi gism.

Maxsus tayyorlangan kronshteynlar yordamida ishchi qismni qiyalik burchagini 60-120
gradus oraligda xar 15 gradusda va ishchi qismni o‘rnatish burchagini esa 45-60 gradus oraligda
xar 5 gradusda sozlash imkoniyatini beradi. Ishchi qism balandligini o‘rganish uchun balandligi
214 mm; 194 mm; 174 mm va 154 mm bo‘lgan ishchi qismlar tayyorlandi.

Ishchi qism parametrlari va tekkislagich xarakat tezligini tuprogning maydalanishi va
qattigligiga ta’sirini o‘rganish uchun bir faktorli tajribalar o°tkazildi. Bunda tajribalarni o‘tkazishda
faqat bitta faktor o‘zgartirildi.
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Tuprogni maydalanishi bevosita dala sharoitida namuna olish, va namunalarni maxsus elak
yordamida 100 mm dan katta, 100...50; 50-25; 25-100; va 10-0,25mm li fraksiyalarga ajratish bilan
aniglandi. Dala yuzasining tekkisligi yer tekkislagich dalani tekkislagungacha va tekkislagandan
keyingi qattigligi tuproq qattiglik o‘lchagich bilan o‘lchangan.

Ekishdan oldin yer tekkislash mashinasi ishchi qism parametrlari va xarakat tezligining
tuproq strukturaviy tarkibiga va qattigligiga ta’siri haqidagi ma’lumotlar 2-5 rasmlarda grafik
ko‘rinishda va Tajribaviy tadqiqot natijalari 1-4 jadvallarda keltirilgan.

Ishchi gism o‘rnatish burchagining ta’siri. Ekishdan oldin yer tekkislash mashinasining
qgiyalik burchagini quyidagi uch xolatda o‘rnatish mumkin:

V4 V4 V4
a<—=;, a=—, ar—
2 2 2

O‘rnatish burchagining yuqoridagi 3ta xolatining  tuproqni strukturaviy tarkibi va
qattiqligiga ta’siri grafik ko‘rinishida (2 rasm), va 1 jadvalda keltirilgan. Ishchi qism a<%

xolatda o‘rnatilganda yer tekkislagich chuqurlashadi, ayniqsa bu xol tekkislagichning yuqori
tezlikdagi xarakatida yaqqol kuzatiladi. Tekkislagich ishchi qismining yurish chuqurligi ortganda
tuprogning strukturaviy tarkibi yomonlashadi, ishchi qism oldidagi uyulgan tuproq xajmi ortadi. Bu
tekkislagich ishi sifat ko‘rsatgichlarini pasayishiga va tuproqni qattigligini ortishiga olib keladi.

Ishchi qism o‘rnatish burchagi o >% xolatda o‘rnatilganda tekkislagich chuqurlashmaydi.

Tuproq yuzasidagi katta kesaklar tekkislagich ishchi qismning yuzasi bilan uchrashganda zarba
natijasida va ishchi qism xarakatlanayotgan kesakning kesakka zarbasi natijasida katta kesaklar
maydalanadi. Notekisliklardagi chuqurlarning to‘lishi va do‘ngliklarni tekkislanishi yaxshilanadi,
natijada tekkislagich dala yuzasini tekkislagandan so‘ng tuproq qattiqligi agrotexnik talablar
darajasida bo‘ladi.
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04 - 3-rasm.  Tekkislagich ishchi qismi  o‘rnatish

2-rasm. Tekkislagich ishchi gismi giyalik burchagining burchagining tuproq strukturasiga ta’siri. Fraksiya
tuprogni  strukturaviy tarkibiga ta’siri.  Fraksiya o‘lchamlari  (mm): 1-0,25..10; 2-  10...25:
o‘lchamlari (mm): 1-0,25...10; 2- 10...25; 3-25...50. 3-25...50.
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1 jadval
Tekkislagich ishchi qismi qiyalik burchagi (« ) ning tuproq
qattiqligiga ta’siri
o grad Tuproq qattigligi (MPa) gorizontlarda (mm)
0...50 50...100 100...150

60 0,46 0,80 1,28
75 0,45 0,78 1,20
90 0,39 0,73 1,16
105 0,38 0,70 1,11
120 0,38 0,68 1,05

Tekkislagich o‘rnatish burchagining tuprogning strukturaviy tarkibiga va qattigligiga ta’siri
3-rasmda grafik usulda va 2 jadvalda keltirilgan.

5- rasm. Tekkislagich xarakat tezligi (V) ning

tuproq strukturasiga ta’siri.
(h) TYNPOK  CTpyKTypacura Tabcupd. Dpaxuus Fraksiya o‘lchamlari (mm): 1-0,25...10; 2- 10...25;

4- pacm. Tekkucnaruyd HIIYM KUCMH OallaH TUTHHUHT

Yyraamnapu (mm): 1-0,25...10; 2- 10...25; 3-25...50. 3.95.50.
2 - jadval
Tekkislagich ishchi qismi o‘rnatish burchagi ( £) ning tuproq
qattiqligiga ta’siri.
f grad Tuproq qattiqligi (MPa) gorizontlarda (mm)
0...50 50...100 100...150
45 0,54 0,72 1.15
50 0,50 0,69 1,11
55 0,50 0,71 1,11
60 0,55 0,77 1,14

Grafik va jadvaldan ko‘rinib turibdiki o‘rnatish burchagining kamayishi bilan tuprogning
strukturaviy tarkibi yaxshilanadi va qattiqlik kamayadi. Buning sababi ishchi qism o‘rnatish
burchagining kamayishi bilan tuprogning ishchi qism xududidan chiqishi tezlashadi, ya’ni
tuprogning ishchi qism oldidagi xarakat tezligi ortadi. Natijada tuproq zarrachalarining inersiya
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kuchi ortib tuprogning tuproqqa zarbasi intensivlashadi. Bu yirik kesaklarni maydalanishiga,
natijada tuprogning strukturaviy tarkibini yaxshilanishga sabab bo‘ladi. Tuprqning qattiqligi
bo‘yicha sezilarli o‘zgarish bo‘lmaydi.

Tekkislagich ishchi gqismi balandligining yer tekkisligichning o‘rganilayotgan parametrlarga
ta’siri 4 rasm va 3 jadvalda keltirilgan. Tajribaviy tadqgiqotlarda olingan natijalarga ko‘ra ishchi
qism balandligining ortishi bilan uning yuklanish chuqurligi va ishchi qism oldidagi tuproq xajmi
ortadi.

3-KazBail.

Tekkucnaruy uirau Kuemu 6ananamury (h) HUHT TYIPOK KATTHKIMIUTA TACUPH

h MM Tuproq qattigligi (MPa) gorizontlarda (mm)

0...50 50...100 100...150

154 0,43 0,70 1.15

174 0,49 0,72 1,19

194 0,49 0,75 1,24

214 0,50 0,78 1,25

Natijada tuproq xarakati pastki qatlamlarda amalga oshadi va katta kesaklarni tuproq
yuzasiga chiqishiga sabab bo‘lib tuproq notekis ko‘chadi. Bu tekislangan daladagi tuprogning
strukturaviy tarkibining yomonlashuviga va tuproq qattigligini ortishiga olib keladi. Ishchi
qismning kichik balandliklarida tuprogning ko‘chishi oldin aniqlanganidek 5...6 sm chuqurlikda
amalga oshadi. Bu xolda kesak tuproq ostidan ko‘tarilmaydi, agrotexnik jihatdan qimmatli bo‘lgan
fraksiyalar miqdori ko‘payadi. Bundan tashqari ishchi qism balandligining kamayishi bilan, uning
oldidagi xarakatlanayotgan tuproq va yerga tushayotgan bosim miqdori kamayadi. Bu tekkislagich
dala yuzasini tekkislagandan so‘ng tuproq qattigligi ortishi kamayadi.

Tekkislagich xarakat tezligining ekishdan oldin yerning tekkisligiga qo‘yiladigan agrotexnik
talablarga ta’siri 5 rasm va 4 jadvalda keltirilgan.

4 jadval

Tekkislagich xarakat tezligi (V) ning tuproq qattigligiga ta’siri

V m/s Tuproq qattigligi (MPa) gorizontlarda (mm)
0...50 50...100 100...150

0.83 0,48 0,70 13
1,66 0,45 0,69 1,28
2,50 0,40 0,65 1,22
3,30 0,49 0,70 1,29

Ma’lumotlar taxlili shuni  ko‘rsatadiki ekishdan oldin yer tekkislagichning yuqori
tezliklardagi xarakatida tuprogni yaxshi maydalanishiga sharoit yaratiladi va agrotexni k jihatdan
gimmatli bo‘lgan tuproq fraksiyalari miqdori ortadi. Buning hisobiga chigitni unib chiqishi uchun
kerakli bo‘lgan namlik saqlanadi, dala yuzasi tekkisligi ortib, chigitni to‘liq unib chiqishi uchun
qulay sharoit yaratiladi. Grafikdan ko‘rinib turibdiki, tekkislagich xarakat tezligining ortishi bilan
o‘lchamlari 0,25...50mm bo‘lgan fraksiyalarning nisbiy miqdori ortadi, o‘lchamlari 50...100mm
bo‘lgan fraksiyalarning miqdori kamayadi. Buning sababi shundaki tekislagichning yuqori ishchi
tezligida uning ishchi gismi tuproqqga va tuproq tuproqqa katta zarba bilan uriladi, bundan tashqari
tuprogqning ishchi qism oldida dumalanish tezligi ortadi. Bunda tuproq zarrachalari inersiya kuchi
konsentratsiyasi ortadi, natijada katta fraksiyalar o‘rta, o‘rta fraksiyalar esa mayda fraksiyalarga
o‘tadi. Yuqoridagi jarayonni bir vaqtda bo‘lishi tufayli o‘rta fraksiyalar miqdori o‘zgarmaydi.
Provard natijada dala yuzasi tekkisligi ortadi va tuprogning strukturaviy tarkibi yaxshilanadi.
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Tekkislagich ishchi tezligining ortishi bilan tuproq zichlanishining intensivligi kamayadi. Bu
tekkislagich va ishchi qism oldidagi xarakatlanayotgan tuprogning tekkislanayotgan dala yuzasi
bilan bo‘ladigan kontaktning kamayishi hisobiga bo‘ladi.
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MHMUHEPAJI XOM AIIEHA KYPUTUI KAPAKHUHU CAHOAT CUHOBJIAPU
H.P. PaxxaOoBa

Dap2oHa NoAUMexHUKA UHCIMUmMymu
( Kabyn xununou 19.10.2024 1.)

Annomayusn: Maxonaoa muHepan xom auiéHU Kypumuwl JiCcapaéHu  8a  UWMIAMULAOUSAH
KYPUIMAJIAPHUHS KOHCMPYKYUACU maxjiul KUJIUHSAH. CuHO@Jlap acocuoa Murnepail xXom awéﬂapuHu
Kypumuwl yuyH MamepuaiHuHe Xycycusmiapued Kapabd magcus Smuliean HACAOKATAPHUHE WAKIIApU 8d
Vauamaapu maxkiugh) smuieaH.

Kanum cysnap: Oapabaniu Kypumeud, Mamepudinune HAMAUSY, UCUMYBYU XAB0 Xapopamu,
Mamepuan xapopamu, Oucnepcus mapKuou.

Armomamm: B cmamuve npoanalusupoearnvbl npoyecc CyumKu MUHepalbHOco Cblpbsi U KOHCMPYKYUA
ucnoavzyemvlx ycmpoticms. Ha ocnose ucnvimanuii npeonogicenvl pexomeHoyemvle (Popmbl U pasmepsl
Hacaoku OJis CYUKU MUHEPATIBHO2O CbIPbA 6 3A6UCUMOCTU OM ceolicme mamepuana.

Knrouesvle cnoea: bapabannas cywuika, 61axiCHOCMb MAMEPUALd, MeMnepamypa Haepesaoueco
8030yXa, MeMNepamypa Mamepuaid, cCocmas OUCnepcull.

Abstract: The article analyzes the process of drying mineral raw materials and the design of the
devices used. Based on tests, the forms and sizes of the recommended drying nozzles for mineral raw
materials are proposed depending on the properties of the material.

Keywords: drum dryer, material moisture, heating air temperature, material temperature, dispersion
composition.

Kupum
Kypurui xxapaéHu KaTTUK, SpUM KaTTHUK €KH CYIOK XOJIATJaru MaxcyJaoTiaapJaH OyFiIaThIl
OpKali CyBHM ONHMO Tamuram >xapaéHu OynuO, KYnuHYa KypUTHITaH MaxCyJOTHH COTHII EKH
KaJOKJIallJlaH OJJIMHTY SKYHUH unuiad dukapuml OOCKWYM XHCOOJaHaau. AMMO, >KapaéHHUHT
axamMusATUra Kapamai, Kyn XoJulapa KypUTTHWIAPDHUHT TY3WJIWMIIM Ba HIUIAII PEXUMIIAPH
MyXaHJIMCJIAPHUHT NITA0 YMKapUILJary Taxxpudacura acociaaHrad Xoi1a Tannasaam [1].

Scientific-technical journal (STJ FerPl, ®aplIl UTXK, HTXK ®epllU, 2024, T.28. crerr.Boimyck No28) 43



MEXAHHKA

bapabGannmu  KypuTruwiap Typiu coxajlapja KeHr KYJUTAaHWIaJuraH —arnmapariap
xucobnanaau. CaHoaT/a HIIATHIAAUTaH OapadaHau KypuTTHajap UCCHK XaBO Ba KaTTHK 3appajap
ypracuia KOHBEKTUB UCCHKJINK aJIMAIIMHUII YCYJIMTa ACOCIaHTaH KypuiMalap Typura Kapaau [2].

AHAJNTHK TAAKUKOT YCYJLIapH

MabiyMKH, KypUTUIl 6apaOaHUHUHT y3yHJIUTH OYyilnad maTepuan Typiiyd XU HaMITUKKa 3ra
O0yn10, OYHUHT HATWXKACUAA TYpiu Xull (UMK — KUMEBUHN XycycusiTinapra sra 0ynaau. Macanas,
OKYBYAHJINK, TAOWWH KUK Oypuard Ba EMHUIIKOKJIMK XYCYCHSTIApU MaTepUATHUHT HAMIIMTHTa
Kapab, Oapaban y3ywnuru OVitmda y3rapamu [1]. KypuTumm ydyH MaTepuaaHUHT XyCYCHSTIApHra
Kapab, HacaJKaJlapHUHT IAK/UIapu Typiauya Oynumu MyMmkuH. KaTTuk martepuan Enumkok Oyica,
Hacajgka Ba OapaOaHHUHT WYKM JeBopiiapura €nuimud Kojca, HacaJKaHUHT TEKUC IIaKlapu
Kymnanunaan. KypuTuin yayH Matepuaiiap sXuii COYMIyBYaH O0yica, caHoaT KypUTTUWIapaa SHT
KYTI MIIaTUIaUTaH Typiiu OypUakin HacaakanapaaH ¢oiianaHuin MyMKHH.

MyaiisiH HacaJlka TYPHHH TaHJall MaTePHATHUHT MabIyM (PU3UK-KUMEBHM XyCYCUSATIApUTA
Ba SIKYHUH MaxCyloTra KyHuiaauran tanadnapra OOFiIHK.

IKCNepUMeHTAT TAAKHKOTIap

bu3 Taxkpubanapna mMabiym OHp Marepwai ydyH ONTHUMAall HACAJKa HIAKIMHU aHUKJIAII
yUYyH, TYpJIH IIAKJI Ba Ya49aMaard HacaJkalapHU Taxywl Kwinuk [3]. Bynaa munepan xom améHu
MoJien mMarepuanu cudaruna TaHiaHAd. TaJKUKOTAA HAcaJKa MIAKIMHUHT MAaTepPHATHH COYMIIHII
TE3MUTUra Ba KYPUTTUYHUHT KYHJAJIAHT KECHUMHUJA MAaTepUaNIApHUHT TaKCUMJIAHUIIUHU
ypranwnmu. Llynnait Taxxpubanap Typiid Xujl Haca/IKa MaKJIapy YIyH YTKa3WiIau Ba coOunb Oepui
caMapaJIOpJINry TapKaTtuil QyHKIusCH KuiiMatTiapu Ounan Oaxonanau. TaxpuOanap HaTmkacuia
MUHEpaJI XOM allIEHUHT I0KOPY HAMIIMTH/IAa HKKH KHCMIIM Ba TIACT HAMJIMK Ba COYMITYBYAH XOJIATUTa
y4 KUCMJIM HacaJKaJapHU TaHJIa UK.

buz ypranaétran munepan xom améHu Kyputum xkapaéuu « TURON EKO SEMENT
GROOP ” MCHIJ omu6 6opmwimmokma. “TURON EKO SEMENT GROOP ” MCHIJ na unemeHT
unad 4YMKapuil okapa€HU  CYIVIMHOKHM — KYpPHUTHIL, perjaMeHT Oyinya TpaHyJIOMETpPHUK
TapkuOUIapra axpaTuil Ba TaW€p MaxXCYJNOTHH KoIulamigan wubopar Oynub, noiuxamaHraH
TEXHOJIOTHK YM3HMK MaBXyJl KJIACCUK yCyJulapra HucOaTaH sHEeprus TexaMKop xucobmanamu. Taiép
MaxCyJOTHU KypuTHII OapabaniM TrpaHyiasTOpIaH KeHUHru Oup YKna koinamran OapaOanin
KypUTTHY €pAaMua amaira omupuiaan. bupok, Tail€ép MuHepan XoM am€UuHUHT TPaHyJIOMETPHK
TapkuOu Ba TEPMO(PHU3UK XYCYCUSTIAPUHUHT TaXJIWIW, YJIAPHU TEXHUK PETJIaMEHTHH TYIIUK
KaHOATJIAHTUPMACTUTH aHUKJIaH/IH.

IOkopunarunapnan kenu6 4ukuO, XOM alé HEeXMHUHT MHHEpal XOM amélapuHu HIU1ad
YUKApUII SKapaCHUJard MaBXKyl MyaMMOJIapH TaxJIWil KWIMHAU. bapabGannm KypuTruyaa
MaTepHaJUIApHH HMCCHK XaBO OKMMHUTa coun0 Oepuil ydyH MYKM HacajJkajap Ba MaTepHual
TaKCUMOTHHHMHT CaMapaJopiUTrMHU OIIMpHUII Ba OapaGaHmaH YTHINAA YaHT XOCWJI OYJIHMIIMHU
KaMaWTHUPHIL YUYH TYCHKJIap OMJIaH *UX03JaHTraH. XaBo aTMochepasan QuIbTp OpKajau cypuiiaan
Ba Kanmopudepaa ucutwiagu. CyriiMHOK TrpaHyJlalapd WCCUKJIMKKA JKyJla CE3TUPJIUMTH Ba OHp
MebEpJla KypUTWIHNIIN Kepakiuru cadabiiv, HCCUK XaBO Ba rpaHyJiajap OUp BaKTHUHT Y3uJa
OapabGaHHHUHT IOKOpPHM KUCMHAaH Oepwmiaau. by OupnaMyum HMCCUK XaBOHUHI TabCUpHIA
3appavajapaard 03a HaMJIMTMHU OyFJIaHUIIMHM Ba HWCCHUK XaBOHUHI Te€3 COBHUIIWHU
tapMuHIaian. KelinH KaTTUK mMoaaanap SKyHJIOBUYM KYPHUTHII YYyH HUKKWHYHM OapalanHim
KypuTraura kupaau. Yukub xera€TraH XaBO OKMMH TOMOHHAAH YIIJAHTaH YaHT TO3aJIalll
KoJIoOHHacusa (CkpyOOep) yuuraHwO, y epaa CyB OWIaH SpUTWIAIW Ba OJWHTAH SpUTMA
HeUTpaJJlalITUpruyura KauTapuiaim.

Kyputunaauran matepuan Ba UCCUKIUK TAlTyBUMHUHT KOHTAKT IIAPOUTIAPUHU SXILIUJIAII
OpKaJii MCCUKJIMK Ba Macca YTKa3ull >kapa¢HIapUHU WHTECHCUBIAIITUPUILI MYMKHH. BYHUHT yayH
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MaTepuaaHu OapaOaHHHUHT 1032 KECUMHU OYiinad TEHT paBHIIa TaKCUMIIAIl WUMKOHUHHU OCpyBYH
TapKaTHII MOCIIaMacH Tajad KWIHHAIH.

Kyputum OGapabanugaru raz Ba KaTTHK (a3a opacujga WCCHUKIMK Ba Macca aJIMAIIAHUII
XKapaSHIapuHU KalaJUIalITUPUII YIYH UCCHUK Tra3jiap SHeprusiCuIaH TYIUKPOK (doiinanaHui ouiaxn
SpUIIUII MyMKHH. By Macananu eunMu ra3 Ba KaTTuK ¢a3a opacuja KOHTAKT I03aCHHU Ba BaKTUHU
OLIMpPHII OuUNaH Xan KuiuHaAu. byHaa kypuO YMKWIraH Typiid BapHaHTIAp WYHJA DHT MYXUMH
KyHAuarmimap XxucoOaaHau:

-Hacaakangap OwIaH coumiaérraH maTepuall EMFUPUHM OapaOGaHHMHT KYHIATAHT KECHUMH
Oyiinya OHMp TEKUC TAKCUMIIAHULIMHYU TabMUHIIALI;

-O6apabaHHu MaTepuas OuinaH TYIUIT KO3 OUIIMEHTUHHA OPTTHPHIIL;

-MaTepHall 3appajapyuHy KypUTHII XyAyAuIa OYIHII BaKTUHU KYTaUTHPUIIL.

MatepualHUHT HacaJKaJard MHUKIOPUHH, HacajgkajapJaH COYMIAETraH Marepual
EMFUPUHUHT MUKJIOPUHU OWJIHII anmapaTHUHT ONTHUMAI OKIAHUIT KOd(PGUITMESHTHHHA aHUKJIAIIa
Kyna MyxuM xucoOnananu. bapabanpmaru marepual MHKIOPHUHH ONTHUMAN KYpCATKUYJAH Kam
OYIWINM, YHUHT WII YyHYMIOPJWUTHHH T[acalummra onu0 Kemaau. AKCHUHYA, MaTepuan
MUKJIOPUHUHT OPTHKYa OVIIMINU ammapaTaa KypHTHIN kapacHHla KaTHAIIMAWIUTaH KATJIaMHUHT
XOCWJI OYynuImmra Ba ammapaTHHHT OPTHKYA IOKJIAHWIIAra ojaud Kenmaaw. by 3ca, KypuUTHII
KapaéHUHUHT WHTECUBJIMTHHU TACAMMINUTA Ba OPTHUKYA DHEPIETHK XapaKaTiapra om0 KeJau.
Kapaéumaru OapabaHiii KypUTTHY MATEPUATHHUHT XyCYCHUSTIAPUHHM XHCOOra ONMHMAal Hacajka
TaHJIAHCA, YHUHT KOHCTPYKIWSICH KypUTWIAETraH MaxCyJoTra sIXIIM MoclammaraH Oyica, Oy
Matepua Hu cound Oepuraa Oup Heua caiOuil Xonariapra oaud kenaau. TagKUuKoTInuIap MaBKy/l
Hacajkanap OWiiaH KUXO3JIaHTaH KypuTruyaa 6apabaH 103a KeCMMHUIa MaTepual EMFUPUHU XOCHIT
KWIAIIAATH  CaJIONH  XOJATIapHU TaxJIWwil KWIMIINraH. TaaKuKoTYwiap KyWuaard canOuid
OKUOATIapHU TabKUANIANaUIap:

bupunungan, KypuTruyna HacaJIkajlapliaH MaTepHallHd HOTEKKHC CcOumiIuiu OapabaH
KYHIAIaHT KecUMH OYiin4a counnaéTran MaxcyloT EMFUpHIa OYUK 30HANApHHU xocuia Oynamu. by
30HAHUHT XOCHJI OYNUIIN, XaBO OKMMHIra KapIIMIUKIApCU3, OYUK WYTHUHT OYynuiura Ba OyHUHT
OKMOaTMaa WCCHKJIMK areHTHAaH TYIWK, caMapanu ¢oimanaHuIIHA macaiiTupaau, Oy dca
KYpUTUJIQJUTaH MaTepuan OJaJuraH WCCUKJIUK MHKIOPUHH Ba KYpUTUII >KapaHUHUHT
WHTEHCUBJIUTUHU KaMauTHPaIH.

WkkuHYMgaH, KypUTIUYyJa OYHMK 30HAHUHT MAaBXKYIJIUTH XHCOOMIa HWCCUKIUK areHTH
OKUMHUHHI TE3JIMTY opTaau, Oy sca ¥3 HaBOaTHAa MaTEepHATHUHT Maifa 3appallapiHH HUCCUKIUK
areHTH OKUMHU OWllaH YHKUO KETHIIWHU KymahTupamu, OapabaHmaH 4YMKAETraH Ta3lapHUHT
XapOpaTUHU OPTHUIINTa Ba KyPUTHII KapaCHUa UCUTYBUM areHTHUHT HOA(DPEeKTHB capdianummra
OITU0 KeNa.

AmEnuHr OapabaHmard XapakaTJIaHWII BaKTWHA TaXMHHAH aHUKIANl YYyH KyHuaa
KYpcaTWIraH TeHIJIamanap €paamMuia Xuco0aad YuKUIl MyMKUH

T.I''MwuTtyena TeHIIaMacu:

L
TS e w:;_m} MUH (1)

Ls - GapabaH y3yHiuru, Mm;

Ds -6apaban auametpu, M;

N - afiIaHyII TE3INIH, 00/ JaK;

B - 6apabaHHU KUSUTMK OCTH/A YpHATUII Oypuard, pay;

U - TQ3HUHT TE€3JIUTH, M/CEK;
a - y3rapum kodddunentu (a= 0,007)

B. Tyma Tenriamacu:

r=—>28 4 0,6 5,:', ];u}MI/IH 2

n"®D; tan B — 8374y
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d.- 3appadaJlapHUHT SKBUBAJICHT YII4aMH, MM;

YU - Ta3HMHT TE3IMIU KT (M?*CEK);

Ayv=G1/Fs améHUHr mMapTau 3UWIMrH, OapaOaHHUHT KYHAATaHT JKOWUra HYHAITHPUITaH
amé Kr (M?-cex);

AHUK BakTHH Tomuil yayH H.M.MuxailloBHUHT SMIIUpUK OupuKMacuiaH ¢GoigaraHnuica

oymaau.
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E-OapaOaHHUHT TYJIIUPUIIUII JapaxkacH, %;

l;- Kypak4yajJapHUHT ypTaua y3yHJIUTHU, M;

Yu- AIIEHUHT TAXMUHHMI 3UYJIATH, KT/ M2

o, b, c, R, m - ypHaTruunapHuHr Typiaapura Kapa® KyJUlaHWJIaJAWraH TYpJad KUsl KOHCTaHT
TEHTJIamaap.

Ypuatria a b c R m
Jlomactim nepedepuk 0,65 169 1000 2,040 1,72
CexTopnun 0,70 92 1690 0,423 1,80

bapabGanuu aimanTupuil y4yH capQuiaHraH 3JeKTp SHEPTUsCHHHUHT TaXMUHHUHA capduHu
A.IT BopommioBHUHT TeHTIaMacu €paaMuaa Xuco0aa0 YMKUI MyMKHH.
N=1,3-10°Ds’LsysNc KBT 4
0- KOHCTaHTa, OapaOaHHUHT TYJIIUPWIHMII Japa)kacura Ba YPHATTUYHHUHT TY3HJIMacHTa
Oorimk Oynran; nepudepuk kypakyanap yayH E=10% koncranTta 6=0,4 £&=20% xoncranra 6=0,62
Crannmapt 6apabaHIapHU ailJTAHTHPHIN YYYH JIEKTP dHEPrus caphu:

N=1,41-103n(M1+M,) (5)
by epna: M1 — ponukiapia Ba MOAIIMITHUKIIAP OnjlaH OaHIaXIapHU TeOpaHUII BaKTH.
M:=0,53727 [107 (dp + D)uDd]xre-m (6)

Gk — 6apabaH KOpIYCHHHUHT OFUPIIUTH, KT

D — GanmaXHUHT AUAMETPH, M;

dp — POJIMKHUHT TUAMETPH, M;

d — TasiHY posKK 1anpacUHUHT THAMETPH, M;

[ IO JIIMIHMKIapAaru HinKadaHum Kosddunuentn ( ogataa 0,015ra TeHr)

G3- 6apaban nuuAaru MaxcyJIOTHUHT OFUPIIUTH, KT;

M>— maTepuanra OFMPINK KYy4H TabCUP STHITAH BaKTH, KI/C;

M2=103A y4LsDs>° kr /M (7)

A — GapabGaHHUHT TYJITUPUIUII Japa’kacd Ba YPHATTUYHUHT Ty3WJIMacura OOFIUK OYyiraH
KOHCTaHTa; nepudepuk kypakyanap yuyH E=10% koncranta A=25; E=20% koncTanTa A=38.

Hamnanran aménu KypuTuiln Baktuaa 6apaban nuuia TenajgaH TyIIaJurad 3appadanapra Ba
alI€HUHT TMaCTKMU l03a KaTjaMura KOHBEKIMS OpKaJlu Ta3llap/aH MCCHKJIMK YTKa3uO Oepuiany,
xamaa OapaOaHHMHT WYKM KHCMJIApUIaH ameéra WCCUKIMK eTkazuO Oepunamau. 3appaudaiapHu
KYpUTHII TIalWTHAa KAMEBUH (HU3MK XOCCAaCHHM Y3rapTUPMAcidK yYyH aII€HW SXIIAIa0
apanamTUpUIaIN, XaTTOKA KaTTa 3UWIMKIIAp Mai1o OyIranaa xaMm Matepualira eTapinda HCCHKJIUK
eTka3ub Oepmnanu. KypuTruu wumpgaru ruipoJMHaMUK kapa€H Kyaa MypakkaO; Oapabanpmaru
3appavajapHUHT yia epaa OYiuil BaKTUHU aHUKIANl KHHWH; Ta3 OKUMU XaM Oup xuiga O6apadan
KucMiapu Oyiinda ropMmaiiau. MarepuanHUHT TUAPABIMK KapIIWINTKd Ty(dalian HCCUKINK
MalOHJIApUHUHT Aapaxacu Oup xwi Oyiamaiinu. Marepuan mactra TYIIUII BaKTUa Ta3lMapHU Y3u
OunaH onub TymMmM okubOaTuia KYHAAJNAHT OKUMJap fozara kenaiu. IIIyHMHr yuyH KypuTHin
Oapabannapu XHCOOM KWIMHTAHJA HCCUKJIHMK aJIMAIIMHYBUHUHT XaXMIH KOdPPUICHTIapUIaH
dorigamannm o3uM. borika ycynnapra Kaparanaa Kypyk yCcys caMapaiupok 0ynu0, OyHmaa 6apua
*Kapa€Himap CyBCHM3 Keyaaud. YmOy ycyiaaa HEeMEeHT HIIad YMKApHUIIl TEXHOJOTMK CXeMacu
oomkanapuaad Gapk Kuiaay Ba Katop ad3aiukiapra ara: Macanas, KITUHKEPHUA KyHJIUPUIT YIYH
uccukymk sHepruscu capduuunr (2900-3700 k/x/kr) Ba meu razmapu xaxmuHuHT (30-40 % )
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HUCOATaH KaMJIMTH, KyWIH CyB MaHOalura 3XTUEKHUHT WYKJITUTH, KaM MeTaJlT cap(IIIATH Xam/1a
tokopu KyBBarTiuru. llly cababnm OyryHru kyHzaa ymOy ycynnaH (oiganaHuin TEHIESHIUSCU
Ky3atwiaMmokaa. FOxkopumarm  aBd3aummkinap OwmimaH Oupra ymly  YCYyJHHHT — KyWHJIarw
KaMYIIUKIapra xam sra. MacaiaH, 0apya TeXHOJIOTHK jka0Xajapia aH4ya Kyl YaHT YHKHIIU Ba
CaHWTapUsi MebEpiapura Ba arpoP—MyXHTHH Myxoda3a KHIUII KOHWJATApUTa PHUOS KHJIUIITHHHT
MypakKaOIamuiy xaMaa newiapaan doigananum kodpduinueHTHHUAT HIUcOaTaH mactiuru (0,7-

0,8 %) [3].

Kyputruunaru o4yuMK MaWJOHHHM KHCKapTUPHII YYyH ONTHMajl €4YUM MabiIyM Oup
MaTepUATHUHT (U3UK-KUMEBUM XYCYCHUATIIADUHU XHUCOOIa OJraH XoJiJa MabiyM OuUp MHUHeEpal
VFUTHU KypUTHULI jkapaéHUra MOC KeJaJuraH HacaJkaHU TaHdamaup. bus xom ameé nexuaa MKKu
TypJlaru HacaJkajaapHHU Takiud KUIAMK Ba YpHaTAMK. HacankaHuUHT MaBXya KOHCTPYKLMsUIapAaH
aB(3aJUIUIY NIYHJAKW, OMPUHYMIAH YHUHT MaTepUaJIHU TYKUII KUICMUHUHT MabJIyM OUp KUSTMKHU
TAIIKWI 3TUIIY KyPpUTTUYIard O4YMK 30HAJapHU KECKUH KaMalWIIMHU TabMUHIAiAu. KkuHUnaan
KMCMJIApDHUHT Oypyak ocTHJa YpHATWIMIIHN, MaTepUAIHU HAacagkara TUKWINO KOJUIIMHU OJJIUHU
OJIaJIH.

Taknud sTuna€rran HacaJKaHUHT YpHATWIraH XoJaTHAa UIUIad YuKapuia€TraH MaTepuan
IpaHyJIOMETPUK TapKuOiIapra axxpaTwigu. YHra kypa unuiad unkapuiaérran cyrimHok CMII-25
MapKalll CapaJioBYM 3JaK KypwIMacHHHUHT jabopartopus moxenuna 10 makumka maBomuaa 3
OOCKMYIM capalaliaH YTKa3WwiIgu. OJaK CeTKaIapuHUHT Ymyamu lmm Ba 10 MM TaHiaHaM.
OnuHran MabiymMoTiap 1-xaaBanga KeITHPUIITAH.

XyJoca:

Wkku Ba yyTa KUCMJIM HACaJKaJapHUHI YpHATWIMIIM OapaOaHHUHT KECUMUHU MaTepuall
napjacu OwiaH KOIIall MUKJIOPHHM ONIMPHUII Ba MaTepuan OWiiaH KoIUIaHMaraH OapabaH KUCMU
Oyiiy1ad OYMK KOWJIApHU KaMaWTUPHUII UMKOHUHU Oepau. by Marepuan mapJacHHUHT UCCHK MCCHK
XaBO OWJIaH AJOKACHHM OLIUPUINTa Ba UCCHUKIMK aIMAIIMHYBH JKapaéHUHU Ky4aWTUPUIITa UMKOH
O6epau, Oy Takiu(d KWIMHTaH HAacaJKajJapHU YpHATraHJaH CYHI MUHEpaj XOM all€HUHT OXHPrU
HAMJIMTHHHUHT gacTiadku 7-11% man 4,9-7% raya macainmmga akc dTaa.

Hccuknuk anMalvHyBy XKapa€HUHUHT KydaluIy Ta3 UCCUK XaBo cappuHu kamalTHpuiira
UMKOH Oepau. By TaBcus sTwiran Hacajgkaiap YpHaTHITaHIaH KEHHMH MHHEpall XOM aIlEHUHT
OXHUpry XapopaTHHuHT factinabku 65-75°C nan 47-53°C raua nacaiimimmra onmu6 kenmu. Hacanka
YpHATUIMIIY XUCOOUTa NCCUKIIUK y3aTUII KapaéHU XO3UPIU Xoiarra Hucbaran 1,7 6apobap omau,
)apacHra capdiaanrad dHeprus 3ca 1,24 GapaBap kaManu.

Hccuk xaBo cap@UHUHT KamaWuiM, >xapaéHra OepuiaéTraH HMCCUKIMK SHEPTrUsSCHHUHT
KaMpOK MUKIOpHU Tyaian "FoMIIOK" KypUTHII PeKUMHUHH SPAaTUIITa UMKOH Oep/u.
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KYHFAP KYMUAPJAH CAHOAT/IA OKIJIOHA ®OMIAJTAHAII BA VJIAPJIAH
BPUKETJIAP OJIMITHUHT JTOJI3APBJINTH

A.A. XakumoB

CDapeoHa NOJUMEXHUKA UHCcmumymu

( Kabyn kununou 19.10.2024 u.)

Annomauwun: Makonaoa Kownapoaw Ka3ub OAUHeAH KYMUP UYKU MAPKUOU, YHUHE
KVIIGHUAUWY, EHUW  XYCYCUAMAAPU XamOd EHUUWl HAMmuxicacuod Xocun Oyneam Kyl MUKoopu
ypeanunean. Onunean Hamudxicalap Oyuuda edumaap maxiui KUIUHaH.

Kanum cy3nap: xyneup xymup, Ka3ub oauwi KOHIAPU, KYHEUD KYyMUp KYKVHU, EKUIU
Opukemu, MexaHuxk gaorraumupuid, Kyi mapkuou, EHuuoau UCCUKIUK.

Annomayua: B cmamve paccmompen HympeHHUli COCmag 000b16aemMo20 Ha Waxmax yais,
€20 UCNONb308aHUe, CBOUCMBA 20PEeHUsl, d MAKHCe KOIUYeCmaE0 307bl, 00pasyloujelics 6 pe3yivmame
ceopanus. Ha ocnosanuu nonyyennvix pe3yibmamos Ol npo8eoeH aHauu3 peueHull.

Knrouesvie cnosa: Oypuiti yeonwb, 20pHble MeCmMOpOXtcOeHUus, 0YpOY20JbHblL NOPOULOK,
MONAUBHBLU OPUKEM, MeXaHOaKmueayus, 30JJbHOCMb, MENI0Ma C2OPAHUA.

Abstract: The article studies the internal composition of coal mined from mines, its
application, combustion characteristics, and the amount of ash formed as a result of combustion.
The solutions are analyzed based on the results obtained.

Keywords: brown coal, mining mines, brown coal powder, fuel briquette, mechanical
activation, ash composition, heat of combustion.

V36eKHCTOH XyIyauaa KOWIAIraH KYMHp KOHJIAPMHMHI YPraHWII HATHDKANapH IIyHH
KypcaTaauKy, 3aXUpajJapHUHT KaTTa KucMu (85%) AHrpen kymup KoHura Tyrpu kenaau. Konran
kucmu (15%) acocan Hlapryn Ba bolicyH kymup KoHiapura TYFpu Kenaau. AHTpeH KO‘MHpP
XaB3acH Y30eKHCTOHHH OMPUHYHM HUPMK KYMHP XaB3acH 00°‘1MMO, JOTMCTHKA MILIAPUra Kylaii
JKOMIa yKOMJIaITraH.

Kymup smexTp 3HEpreTMKacu Ba MCCUKIUK TabMUHOTHHHUHI HI MYXUM JJIEMEHTJIApUIAH
OupH XucoOnaHaau. YHUHT JIEKTP SHEPTUACH UILIA0 YMKAPULIIATH YIYIIUHUHT aCOCUNH KUCMUHU
TAlIKKAJI dTaad. TabKUIam >KOM3KH, KYMUPHU KalTa MILIAI Kapa€HuAa XaJl STUIMILHA JIO3UM
Oynran acocuil BaszudanapiaH OUPU YHUHI SHEprus Ba KUMEBHMH CaJOXMATHIAH KOMILIEKC
(doitmananu XucooIaHaIN.

Kyurup kymMup Hadakat Heprus XoM amécH, O0aakd KUMMaTOaxo KUMEBUH MaxCyJoTiap
XUCOOJIaHAN: YTIEBOAOPOIap, (eHolIap, MHPUAWH AaCOCIApPUHU OJHUII yYyH XOM aIré
XucoOIaHaIu.

I'ymuk kucnoTtamap Ba OMUTYM HIIIA0 YMKApUII Y4yH KYHFUP KyMUpJaH (QoimgaTaHuIl
MMKOHMATH MACAIACHHU XaJl KWINII Y4yH KYHFUP KYMUPHUHT I'ypyX TApKMOMHM YpraHUIl Kepak.

by mmHMHr Makcagum AHIPEH KYMUP KOHUAAH OJIMHTAaH KYHFUpP KYMUpPJIAPHUHI TypyX
TapKUOMHM TaxXJIWJ KWIMII Ba YyJapAaH caHoaTna (QONAaJaHMIIHWHI SHI MakOyjd YCYJIMHHU
TaHJIANIIaH noopart.

V36eKnCTOH KO‘MHP XaB3aCHHHHI AHIPEH KYMHpP KOHMHHMHT KO‘HIHp KO‘MUPIApUHH
O‘praHmi TO‘pTTa acOoCUi Ko‘pcaTkud 0o0‘Himda onubd Oopwiau: OyHAa HAMIMK, KYJUIMK, OMTYM
YHYMH, TYMHH KHCIIOTACH YHYMH Ba KOJJIUK KO‘MUp KypuO umkmiau. Mm Hatmwkamapu 3.1, 3.2,
3.3-xanBayiapa KeITHPUITaH.
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3.1-xanBaJj
AHIpeH KOHHIAH OJIMHTaH KYMUPJAPHHHT JACTIA0KH HAMYHAJIAPUHIUHT HAMJINTHHY aHUKJIAII

~
== .
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C-2-4 7 23,5434 | 24,6039 | 1,0605 | 24,4716 | 24,4714 | 0,1325 | 12,49 12,3
C-2-4 51 22,6855 | 23,7578 | 1,0723 | 23,6276 | 23,6278 | 0,1302 | 12,14

C-2-12 | 120 23,3260 | 24,4294 | 1,1034 | 24,3200 | 24,3123 | 0,1171 | 10,61 10,8
C-2-12 | 027 28,0697 | 29,0046 | 0,9349 | 28,9078 | 28,9017 | 0,1029 | 11,01
C-3-5 007 28,0269 | 29,0646 | 1,0377 | 28,9790 | 28,9756 | 0,0890 | 8,57 7,6
C-3-5 231 25,5997 | 26,6281 | 1,0284 | 26,5621 | 26,5598 | 0,0683 | 6,64
C-4-21 | 160 22,4861 | 23,4691 | 0,9830 | 23,3205 | 23,3180 | 0,1511 | 15,37 15,4
C-4-21 | 341 22,8884 | 23,9058 | 1,0174 | 23,7520 | 23,7496 | 0,1562 | 15,35

Hammmk Gapua KaTTHK TypAard KaswiMa EKWIFHIapuaa MaBxkyd Oymamu. HamiaukaMHT
TypJiapuiaH TUTPOCKOMUK HAMIIMK SHT KaTTa WIMHUN axamusTra sra Oynu0, TaXMHHAH aHAJIUTUK
HamyHaHuHT Hamuurd (Wa) cudaruaa anuknanagu. KaTTuk KazwiMa EKWIFWIAPHUHT HAMITUTH
ynapHUHT cudaTd Ba amanuil ¢oinaraHuIIgard XojaTilapura ce3wilapiu TabCUp KypcaTajau,
KYMUPHUHT OKCUJUIAHUIIWTA Ba KUIIJA My3Jaliura Tabcup Kuiaaau. KYMUpHUHT EHUII UCCUKJINTH,
yIapHUHT Macca 3UWIMTH Ba Maiijanam KOOWIMSTH YHJaru Hamiukka Oofnuk. HammukHUHT
cayiOuil TabCUpU KAaTTUK EKWIFWIAPHU KYpPUTHILI YCY/UIapyd Ba ammaparjapyuHd HMIUIa0 YUKULI
3apypiaurura oiaud Keaaau.

3.2-xaaBai
AHTpEH KOHUAaH OJIMHraH KYMUPIAPHUHT JacTIa0Kd HAaMyHAJIAPUHUHT KyJI MUKJIOPHHU aHUKJIAIIT
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C-2-4 01 | 29,4909 | 30,5689 | 1,0780 | 29,5847 | 29,5853 | 0,0944 | 8,72 8,8 1123|199
C-2-4 8 37,9593 | 39,0016 | 1,0423 | 38,0564 | 38,0507 | 0,0914 | 8,81
C-2-12 | 01 | 29,6993 | 30,7357 | 1,0364 | 29,8913 | 29,8895 | 0,1902 | 18,35 | 15,5| 10,8 | 17,4
C-2-12 | 03 | 28,3727 | 29,3496 | 0,9769 | 28,4979 | 28,4960 | 0,1233 | 12,62
C-3-5 03 | 28,3693 | 29,2539 | 0,8846 | 28,5849 | 28,5853 | 0,2160 | 24,42 | 24,6| 7,6 | 26,6
C-3-5 4 44,8947 | 45,8009 | 0,9062 | 45,1199 | 45,1199 | 0,2252 | 24,85
C4-21 |1 41,9575 | 42,9449 | 0,9874 | 42,0071 | 42,0072 | 0,0497 | 5,03 52 | 15461
C-4-21 |2 50,9127 | 51,9295 | 1,0168 | 50,9664 | 50,9670 | 0,0543 | 5,34
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AHanUTHK HaMJIMK TapkuOura kypa KyHrup kymupnap AponoB C.I. Ba Hecrepenko JIJI.
Oyitnua Kyiiugaru HaBiapra 6ynunaau: Tynpokiau kymupaap (Wa = 12,2 - 25,4%); 3u4 Koruiamanu
kymupaap (Wa = 6,0 - 10,0%); 3uu sapum Epxun kymupmap (Wa = 5,0 - 8,0%). Onunran
MabiymoTiapra acocianun6, C-3-5 Ba C-2-12 HaMyHaNapuHHUHT YpraHwiraH KYMHpJIapHU 3U4
KOIUITaMaJId KyMHUpJap MapKacura, TYNPOKIH Kymupinap Mapkacu Owmman C-2-4 Ba C-4-21
HaMyHaJlapuJaru Kymupiapra Oofian MyMKHH.

Kartuk Ka3wnma EKWIFMHHMHT Kyl TapKuOWra Kapal, yiaapiard MUHEpal MOJJIATapHHHT
TapkuOu OaxonaHanu - Oanact, Oy E€HyBYaH MaccaHdW KamaWTupagu Ba TepMmal 3(QeKkTHH
rnacanTupany.

OunuHran MmawJliymMoTJIapra Kypa, KYMUPHHMHT KyJd MUKAopu 5,2 nan 24,6% raga y3rapud
Typaau.

I'OCT 10969-74 ra kypa, kymupnap OeH30J SKCTpakTu (OUTyM) yHyMu OYiimda KYHFUD
KYMUp MyMUHH OJIMII y4yH XoM amé€ cudaruaa doinananmwiagu. Kyurup kymMup MyMUHH HIu1a0
YUKApUIIl YYyH WOUIATUIAJUTaH KYMHp KyWuJgaru mnapamerpiapra >kaBo0 Oepulln Kepak: KyJ
Mukiopu (An) 32% npan xyn OynmaraH, Hamiauk mMukaopu (Wp) 55-58%, OutymHuMHr ypTauda
yukuim (bn) kamuma 6% [12] .

3.3 skagBaJj
KyMHpHHHT TypyX TAPKHOMHUHT iiNFMa jKaIBaJIU KeJITHPWITraH, % nad.
Hamyna butymuusr ypraya unkumu | () , % ( ). % KyMupHHHT KOJIIHK
pakam B()aqb % cp yukumm , %
C-2-4 0,4 23,9 22,7 72,9
C-2-12 1,2 20,4 16,5 73,8
C-3-5 0,4 35,1 10,1 59,3
C-4-21 0,6 33,3 23,3 65,9

3.3-kafBanja KeNTUPWIraH MabIyMOoTiaplaH KYpuHHO TypuOauku, Oy HamyHamapiaru
6en3ou 3kcTpakTHHUHT yHyMH 0,4 nan 1,2% rauva. [OCT 10969-74 ra myBoduk, 6UTyM HILIa0
YUKapUII YUyH XoM amé€ cudaTtuaa Kymupaad GoianaHull yuyyH yJIapHUHT MUKJIOpH Kamuaa 6%
oynmumm kepak. lllynnaii kunub, 63 KYHFUP KYMUPHUHT YpraHWITaH HaMyHajgapu OUTyM Wuiad
YHKAPUIII YYYH SIPOKCHU3 JICTaH XyJiocara KeJIUIIMMU3 MyMKHH.

Onunran mawiymotnapra kypa (3.3-xangsan) AnrpeH konugaru C-2-4 Ba C-2-12 xymup
HamyHasapu ymymuil (moc pasumna 23,9 Ba 20,4%) Ba spkun (22,7 Ba 20,4%) yHYMAOPIUTH
Omnan axpanud Typaau(moc pasumga 16,5%). I'ymuk xkucnortamap, Oy YIapHUHT IOKOPH
napaxacuHu kypcatanu. lllyHra acocianu®, ryMHK YCUII CTUMYISTOPJIAPUHU CaHOAT WILIA0
YUKApUII y4yH ymoOy KymMupiapaad (oiJaniaHul MyMKUH 3Mac JITaH XyJocara KeJluIll MyMKHH,
YyHKM OYHUHT Y4yH TYMHUK KHUCJIOTAJIAPHUHT IOKOPHIUTH OUp MapTalUK SKCTPAKTCUS OWIIaH
kamuga 30% 6Yymmmm kepak [13]. bupok, 0y makcamiap yayH C-3-5 Ba C-4-21 xymup HaMmyHaIapu
MOC Kelaau, TYMUK KHUCJIOTaJapHUHT Xocwiaopaurd moc pasuiiaa 35,1 Ba 33,3% Hu tamkwn
Kuiaau (3pKUH T'yMHK KUcCIoTanapHUHT xocuinopauru 10,1 Ba 23,3%).

YTiepoa-uimKkopian peareHTIap HaTpuil Tymariap Ba SpKUH HMINKOPJIApHUHT XaKUKUH Ba
KOJUIOWJ dJpUTMAalapH, TYXTaTHIATaH KYMHp 3appajapH, IIyHUHTICK, YJIapHUHT TapKuOHura
KUPUTWITaH KYIoJ KYMHUp KOJAMKJIApUM Ba MHUHepal apajaiiMaiapiaH ubopar Oynran nadui
TaOMAaTHUHT MypakkaO Kosutoua Tusumiapu. Kymup-uikopiu peareHT/iap KMHHUH LIapouTiapiaa
UIUTaTHIaAUTaH OypryJam CyIOKINKIApUHH OJIUII YIyH WIIIaTHIIAIH.
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3.4-xanBanma KYMHPHHHT KYMUpP-WUIIKOPHHA pPEAareHTHH OJHII Y49yH SPOKIHIUTHHH
OeNrnIoBYM ME30HIIApU KEJITUPUIITaH.

Tabmuma 3.4.
Kpurepun oTceHKH MPUroaHOCTH yriei s npousBoacTea YIIP [13].
Me3sonnap benrunanumm Kepaknu kuitmatiap
Mapka, TEXHOJIOTUKTPYX 1B, 2b, 3b (Tynpoxiu, -
KyHTaH)
I, T’ (okcuayanran)
['enetux Typ I'enutel, renututs! (BT,%) >50
(T'K) ymymuii Kypyk EKWiFu (XA, % > 35
T

KypyK €KHWIIFMHHUHT KyJIH A" % <25

[lynnatt xkunu6b, 3.4-kanBayia KENTUPWITAaH MabIyMOTIApHU XHcCOOra OJraH XoJja,
KYHFUP KYMUPHHUHI Oapua HaMyHaJlapd KYMUP-HUIIKOPJIM peareHTiap uiiad YuKapuul y4yH MocC
sMac JeraH Xxyjiocara KeJUIIMMU3 MYMKHMH, YyHKHM yJapJard TyMHUK KHCJIOTaJAPHUHI KYpPYyK
camapanopiuru 17,8 nan 31,0 % raua y3rapu0 Typaau.

N >xapaéHuna OJMHraH MabJyMOTJapra acociaHuO, YpraHwiaérraH KyMmHpiapaaH
dborinanannm Oyinya Kylinaard EpHaTUIIIIAPHN TaBCUS KWW MyMKHH:

- )KaxOH CTaHAapTiIapura MyBO(HK, CaHOAT PHEpreTHKacuia UILIaTUIaJUraH KYMUPHUHT
Kyl Mukaopu 12 - 15% nan ommaciuru kepak, nry myHocabar Ounan C-2-4 Ba C-4-21 kymup
HamMyHaJIapu (KyJ MUKIOpH Moc paBuina 8,8 Ba 5,2%) ymOy épHanumia GoiigagaHuil y9yH MOC
kenanu. C-4-21 xyMup HaMyHAacH, LIYHUHTJECK, KYMUPHHHT Kyl MUKIOpU 8% JaH OLIMaciuru
Kepak OyiraH Maumwii cektopaa goinananum yayH xkaBobd o6epaau. C-3-5 Ba C-2-12 HamyHanapu
(xyn mukmopu moc pasumina 24,6 Ba 15,5%) ymOy Tamabnapra >xaBo6 Oepmaiiinm Ba dHEpreTHKa
coxacuja KyJUIaHWIMIIYI MYMKHH 3Mac;

- OornoBungaH (QoilgasaHMacaaH KyMHp OpHUKETIapuHU UILIA0 YUKApHUII YUyH KyJ
mukgopu 20% maH kyn OynmaraH Kymupiap Moc Kenaau, myHuHT yayH C-3-5 man Oomka Gapua
HaMyHajapjaaru kymupiaap (Kyn Mukiaopu 24,6%) ymOy €pHanumaa ¢goiganaHuil yuyyH >kaBoO
Oepanm.

3.5-kanBanma TEXHOJNOTWK Makcayiapia KyHFHpP KyMmMHpra KyWWiIagurad Tanadmap
KYpCaTWITaH.

3.5-xanBan - KyHFup KyMupgaH TEXHOJNOTHK (oiiamaHul MMKOHUSTIAPUHU OaxoJamt
Oyiinua MUCOJUIapH

TexHOIOruK KypcaTkudiiap
Texnonoruk Qoigananum Typu Tdaf’ K S, %

% A", % u ’t
sK M/JIx/x

Oxopu  xapopaTiiu  KYHFHMp  KYMHpPHH | - <10 -

KOKCJIaIl

Bbpukernapuu 60cUM OpKaIy ra3fallTHPULIT - <19,9 -

bynaxna raznamtupui - <29.9 -

KonocHuknu nanxkapazia oj10B EHUILIU - <29.9 >8

YaHr KyMup neun/1a SHUII - <39,9 >8

CyrokaHrad KaTJIaMHUHT €HUILN - <70 >8
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AHTpeH KoHUAaru KymupiapHuHr cod kamopuduk xuitmaru (Kpu) 12 MXK/kr HE Tamkun
KHWJIaIu.

Hamynanapuu §ypranuimn HaTwKajlapuJaH OJMHTAH MabJyMOTiIap Ba 3.5-kaaBania
KEeNTUPWITaH MabJIyMOTJIapra acocliaHu0, Ou3 ypraHwiaérran KymupiapiaH QoiiJamaHUuITHUHT
TEXHOJIOTHK EhHAIMIUIAPU XaKuaa KyWujaru xyjocara kenumumus mymkuH: C-2-4 Ba C- 4-21
HamyHajaaru kymupiaap, C-3-5 HamyHanu KyMup KypcaTwirad 6apya »apa¢Hiapia KyJUIaHWIUIINA
MYMKUH, I0KOPH XapopaTyii KYHFUP KYMHUpP KOKCJall Ba O0CUM OCTH/IA Ta3lallTUPULI yU4yH OpUKeT
unutad yukapuin OyHAaH MyCTacHO, YYHKH KyJl YOy HAaMyHaJaru KyMUPJIApHUHT TapKUOHUIa MOC
paBumina 10% Ba 19,9% nan omanu. C-2-12 xymMup HaMyHacu KYHFUP KYMHUPHU FOKOPU XapopaTaa
KOKCIIAIlIJJaH TallKapu 6apya TEXHOJOTHK jkapagHiiap/a KyNIaHUIUIITA MyMKHH.
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BOFJIOBUU XYCYCHUSTIA OTA BYJITAH CAHOAT YUUKUHINJIAPU TAXJINJIN
A.A. XakumoB

Dap2ona noIUmMeXHUKA UHCIMUMYmu
( Kaoyn kununou 19.10.2024 11.)

Annomavusn: boznoeuu cupamuoa mexanux haorraumupunean Opeano-MuHepanr OUpUKmupyeuu
moooanap ounan MOOUPUKAYUANAHeAH HUKUHOULAPOAH @hotidananean Xoa0a cugamcus KyHeup KyMup
YUKUHOUNAPUHU ~ OpUKemIaul MexXHONO02UACU 64 KOMHOUWUALAPUHU —UWIA0 YUKUWL  HAMUXCAApU
KeIMUpUICax.

Kanum cysnap: xyneup xymup, Kasub onuui KOHAAPU, KVHRUD KYMUp KYKYHU, EKuneu Opuxemu,
MexaHuk ¢haorrawimupui, Kyai mapxuou, Enuuioacu UcCukauk MuKoopu.

Annomanus: [Ipeocmasnenvl pezynbmamol pazpadbomKu mexHoao2uu OPUKemupo8anus u cocmasa
HUZKOKAUECMBEHHbIX OYPOY2OIbHBIX OMX0008 C UCHONb30BAHUEM 6 KA4eCmee CeA3Yuec0 0mxo0o08
0mMxX0008, MOOUDUYUPOBAHHBIX MEXAHOAKMUBUPOBAHHBIMU OP2AHOMUHEPATIbHLIMU BANCYUSUMUL.

Knrouegvle cnosa: 6ypuwiil yeonvb, copHble MeCmMOpodcOeHus, 0ypoy2obHblll NOPOULOK, MONIUGHBII
OpuKem, MeXaHoOaKmueayus, 301bHOCIb, MEeNI0MA C2OPAHUSL.

Abstract: The results of the development of briquetting technology and compositions of low-quality
brown coal waste using waste modified with mechanically activated organo-mineral binders as a binder are
presented.

Keywords: brown coal, mining deposits, brown coal powder, fuel briquette, mechanical activation,
ash composition, calorific value of combustion.

PecnyObnukamu3 Xynynuaa sKoiiamrad HHpUK caHOAT KOpXOHaJapuaaH KUME, 03UK-OBKAT,
KypWIMII MaTepuajiapy Ba 11y Kabu KOpXOHaJlapJaH TypJy HyHanunuiapjia MaxcynoTiap uiad
YUKApUIL OPKAIU yJapJaH aXXpaind yuKa&TraH YUKUHAWIAP TYpIIM XU XoJlaTiiapa yupaiau.
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WHCOHMAT smam naBpuaa maigo Oymaguran Oapya YMKUHIWIAPDHUHT KEITUO YHKHIIN
Typura Kypa UCTeMOJI YUKUHAUIAPH Ba UIIUIA0 YMKAPUII YUKUHWIApUra Oy InHau.

WkxuHuncn - 0a3u mojjanap €Kd YJIapHUHT apajaliMajiapd, Typiaud Xuil TaOuuil Xxom
ameénapHd TEepMHUK €KUM KUMEBUN KaiTa unutam OwiaH Oupra unuiad 4MKapUIl LUKIMHUHT
KyIIrMua MaxcyJoTH cudatuaa XoCcHiI OYarad Ky MUKIOPAArd s[POKCU3 XOM atiénapaup.

bynpaii ynkuHIMIap UIUTA0 YUKApHII >KapaHUHUHT yIIOy OOCKMumuaa (axjart, KaJoKJall
KOJIMKJIapH, XypAajuap Ba OomKanap) Xed KaHJall KuiimaTra sra sMaciup, JEeKUH YlapaaH
KeHMHYAIMK (OoTaaHuI YUyH KalTa UIIUTAHUIITA MYMKHH.

VuFuimm XoaTira Kypa KHYMK Ba HUPUK TOHHAIN CAHOAT YMKUH/MIAPU MABKYL:

* KATTUK XOJIaT/Aary;

* CYIOK XOJaT/aary;

* ra3jiap MaKIuaa.

CyroK XonaT/aru caHoaT YUKUHAWIapH

Typnu Xun xoM aménapHU KaiiTa WIIam HaTWwkacuga axpad YMKraH CyIOK caHoaT
YUKUHAWIApUra Kyiuaaruiap Kupajiu:

paZvoakTUB KyIUMuanap Oyiran CyroKIMKIiIap;

€rylap Ba MOMIaI MaTepUaJlIapH;

AMYJICHSIIAP;

Mouap.

VYnapnan kam 3apapivcyd HepTHM KaiTa WIUIAIl MaxCyJOTJIapu XHCOOIaHUO, SHT IOKOPHU
xaB(arucu - nopTiaoBuu cyadaT KUCIOTAAUP.

Nimnab ynkapuil MaTepuaUIapuHUHT KATTUK XOJIaT/Aard YNKUHIWIAPUHN KYpUO YNKaMuU3.

Kammug, canoam yukunounapu Kyuuoazu 2ypyxjaap ouian ugpooananaou:

dboiinany KazuiIMalapHH To3alall kapaéHuaa axpaTud OJMHTaH YHKUH]IU )KUHCTIAp;

unuad YUKApUIll MyAJIaTH TyraraH 3CKUpraH MallliHa Ba MEXaHU3MJIap;

caHoaT XoM amécura KUMEBUi, GU3MK KM MEXaHWK WIUIOB OepuIl HATHXKacuAa OJUHTaH
KaTTHK (QpakUuusiid OupuKManap.

Hwina6 uwukapuwioa xocun 6ynaouzan KAMmMUK YUKUHOULAD:

KM€ Ba He(T-KUME caHOATUAA Typiau PU3UK XoJaTaaru Moaaanap cudatuia,

METAJTyprusia KOKC, IIJJaK Ba METaJlI KOJUIUIAPU KOJIAUKIApH IIaKIna;

HHEpPreTHKa COXACHJIaru CTaHIUsUIapAa UIaK Ba Kyl cudaruma;

€FOUHM KailTa WIIAall CaHOATUIATM YWKUHIWIAPAAH TMapaxa, OyTOKjiap, apajaml Ba
paHaanamna Xocui OyaraH KUpUHARIAP.

Kammuxk uukunounap mypmma acocuii Xycycuamaapuza Kypa macnugnanaou:

* aTpO(-MyXUT Ba HHCOH CAJOMATIIUTH YUYH 3aXapJIMIIMK XyCyCUATHUTA KYpa;

* caHOAT TapMOKJIApH OYiinya yJapHUHT KeluO YuKwil MaHOacu cudartuaa (€rodra MIIIOB
Oepuiil, KUMEBUH, KYMUPITH);

* ymyMmuii pu3uK cudatiapu 0yinua — 3UINK, TApKUOH;

* ppakmus xonatu Oyiinua — ras, KaTTHK, CYIOK.

3axapiu caHoaT YUKUHIWIapU

JaBnarna ymymuii KaOyn KWJIMHTAH CaHOAT YMKUHAWJIAPUHHUHT Kiaccu(HUKaTOpura kypa,
yIApHUHT (PU3UK-KUMEBUN XYCYCHUSTIApH, ITYHUHTI€K, KEMMHYANMK HYK KWINII yYyH 3apyp LapT-
mapouTiIapaaH Kenub YMKKaH X011, oemra xaBum cuH(ra axpaTuiaau:

* ¥Ta 3axapyu (cumoo);

* JOKOpH 3aXapJiu;

* ¥pTada 3axapau (Mouap);

* [IaCT 3apapiiu;

* nesipnu xaB(eus, uHepT (6Yp, alTyMHHa, TUIIC).
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UuKkuHIWIApHUHT Xap Oupm y4yH YyHHHT XaBpmwimk cuH(H, wWnoad Yukapuiia
TYIJIAaHUIIN Ba aTpOod-MyXUTra YK KWIMII XaKMU OViN4a KypcaTuirad nacopT TypU Ty3HJIaIu.

Kyn canoar ynmkuHAMIapH Kyjaa 3axapiid Oupukmanap xucobisaHaau. Mucon ydyH, TUTaH
unad 4YMKapuIAa 3axapid YMKMHIWIAp OYiaraH CyBCU3 QIIOMUHMHA XJIOPUIHU YUKUHAU
MOJIUTOHUIa TalUIAIIJaH OJJIUH YHHU 3apapCU3JaHTUPHILI yYyH KaJalui kapOoHAT OWJIaH MILIOB
OepuI Kepak.

bapua xaepnu wuwwinabd uuxkapuw uwuKkunHoOuRaApPuU Kyiuoazu xycycuamiap Ouiau
maecughnanaou:

* YHUHI TapkuOuja HMHCOH, XaWBOH Ba YCHMIIMKIAPHUHI SILOBYAHJIUIU YYyH 3apapiiu
MOJJIaIap MaBXyJUINTH;

* IOKYMJIM KacaJUIMKJIap Ky3FaTyBuUMJapW, TUPUK OPraHW3MIIAPHMHI 3aXapJlaHuIIMra €Ku
TaOuuil MaTepuaNIapHUHT KOPPO3UsACUTa 010 Kenagurad OMupUKMaIapHUHT MaBKy UINTH;

* IOpTJIAII Ba EHFUH XaB(H, 3aXapIUINK €K paJualys MaBxKyaJIUTd.

CaHoaT YMKMHIWIAPUAAH HUMA KWIMII MyMKUH

AcocaH, caHOAaT TOMOHHJAH WWIMTa MWUIMOHJA0 TOHHA WILIA0 YMKApWITAaH HHPHK
TOHHAJIM YNKUHJWIAp KEWMHIH KaiTa nIuiall y4yH UILIaTHIIa 1.

Kypunnmmaan kepakcus 0ynud kypuHran Oy mMoananap mwkoOuil KaiTa MIUTaHuO, EHYBYN
Opuketiap, 6Moras Ba KypuwiIMIl MaTepuasiapura aiylaHTupUIau.

Kamma muxoopoacu kammuk canoam YuKuUHOUIapu Kyuuoazuiapea uyHaimupuiaou:

* yJ1 KOIUIAMAJIAPUHU TabMUPJIALL, YYKYpPJIapHA WYK KWIKII Ba TYFOHJIAPHU TYJAUPHIIL;

* TOF-KOH CAaHOATH/Iard Ka3WjraH epjapHH TUKJIAIL;

* KMIIJIOK XY KaIUTUHUHT TP dXTHEKIAPU YUYH.

CaHoaT YMKMHIWIAPUHY KaliTa MIUIANI Ba YTHIN3ATCHS KHJIULI

Hazapuil xuxarnad, caHoaT HXTHUEXKIIAPH yYyH HKKWIAMYM XOM amé€ OJIMII Y4yH Xap
KaHJal YMKUHIWIAp, Iy KyMJIaZaH Wiuiad 4ukKapuil, KeHMHYAIMK Kepakid MaxcyloT cudaruaa
KaiiTa UIUTAIl UMKOHU OYJIHUIIN MyMKHH.

bupok, 0y xon1a xajl KWJIyBUM OMUJ - KEHMHIM KalTa MIUIAIIHUHT MKTHCOIUN Makcaara
MyBOGUKIMIH (KaliTa wWHUlaml >kapaHUHUHT MOJIMABUH Ba MeEXHAT Xapaxarjapu) Ba
YUKUHAWIAPHUHT KATTUKJIUTH (YMKUHAMHYA KalTa WOUIANl KaHYaIWK KUWHH Oyica, yHra Kaiita
UIIIJIOB OEpHIll XaM IIyHYAJIMK KUHUH) AUP.

Nxkunamuu unuiad yukapyuil YUKUHIWIAPUHUHT MabIyM OUp KMUCMH, UCTEBMOJI CU(PATUHU
HYKOTHIIMHYU XUcoOra ojraH xoJj/1a, Kaita uiuiald Ynkapuill MMKOHUSTHHU Oepaiu.

Nmna® yukapuil YUKUHIWIAPUHUHT Xap OWpH Typura kKapad ajoxyjaa TYIUIaHaJWd Ba
MabJyM Oup Gpakuus yuyH KaOya KWJIMHTAaH KalTa MIUTAll TEXHOJIOTUACUTAa MyBO(DUK yTHIH3ALINS
KWINHAH.

[lynra kapamaii, 6apua caHOaT YMKUHAWJIAPUHU HUFULL, YJIAPHU YTWIM3ALUS KUJIMII
KOMHUra TalWII Ba YTWIM3aLUUs KWIMLI Typu OYiiMuya amanra OHMIMPHIN Y4YyH JIMLEH3USAra sra
OyiaraH HMXTHCOCIAIUTUPUITAH TAIIKWIOTIAp TOMOHMJAH amajira OIIMPWIAAW Ba TETUIUIN
Ba3HUpJIMK Tanabnapu OWIaH TapTUOra CONUHAIM.

CaHoaT YMKUHIWIAPUHY YTHIIN3ALMS KNI

Kaiita unuramra kaparuiamaraH Oapuya YMKMHIWIAP aTpo(-MyXUTHU H(IOCIAHUIINHU
OJIIMHU OJIMII YYYH TE€XHHUK KUXATJAH )KMXO03JIaHI'aH KaTTa MaiJjoHIapra *KoiamTupuiaim.

KHIUIOK  XYKaJIWITMHU YUKUHIWIAPAAH XUMOSJAIlJa YHMKWHIMXOHAJIapra TalulalllaH
TalKapy, 6ab3uaa sHeprusa OepyBUM YMKUHAWIAP UCCUKJIMK CTaHIMsUIapuia €HNO, XaBOHU EHYBUU
MaxcyJoTiap (rasnap, Ky Ba KyJCUMOH) OMJIaH 3axapiall OpKaJld YTHIIM3alus KWINHAIM.

QuKkunounapuu ymuauzayua KUAuwoan 010U Kyuuoazuiap amaiza Ouupuiaou:

* EKWIFY ITewIapuia KU peaKTopiiapaa €KHIL;

* KUMEBMIT OMpUKManap OninaH HeWTpasuian,

* CYIOK YUMKUHAWIApHU TYNPOK OWJIaH apaslaliTUPUO KYIOKJIAIITHPHULIL.

YMKUHAUIApHU TaIlINIT
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Kopxona Ba TamIKwioTIapiaH YMKUHAM YMKApUIl TYpiad Yycyiiap OwiaH amanra
OLLIUPHIIAIH.

Yukunounapnu UyK KUAUWHUHZ Y3U2a XOC YCYIU YIAAPHUHZ (PU3UK X0namuza mavcup
Kunaou:

* KATTUK MauIIUil YUKUHIWIAP MaxCyc MyJDKaJUlaHTaH KOHTeHHepiap/ia o0 YuKuiaau;

* CYIOKJIUK - T€PMETHK EMUITaH WANIIap/a.

Canoart YMKUHIWJIAPUHHU KalTa UIUIAII Ba YJIAPHUA COTHII

WNmna® 4yukapuinl YMKUHIWIAPUHU KaiTa unmam HadakaT atpod-mMyxuTHH MyXxodasa
KWJIUIIL, OaJIKi KYIIMM4a Japomaj MaHOau XaMaup.

WNimnab yukapuil YUKUHAWIAPUHMA KalTa WIUIAll Ba YJIapHUA COTUIIHM TAIIKWJI ATHII
KOpPXOHA PEHTAOCIITUTUHY OLIUPHINJIA SIXIITH XU3MAT KUJIaIH.

Anbarra, XxaMMa XoM amé €KUM UYMKMHIM MaTepuayiap Ba SpUM TaW€p MaxcynaoTiap
VKKWJIaM4M XOM all€ra aijgaHa OJIManIu.

Kaiita nmomam yuyyH matepuan cudatuaa dakar KaWTapuiaaauraH YUKWHIWIAPHU KaiTa
UIUIANI Y4YH Maxcyc JKUXO3JIaHT'aH 3aBojylapa KaiTa niuiaHaiu.

bupruna mucon cudaruga YUKUHIWIAPHU KaiTa WILIAINI Ba yJapHU UCTeMojra cudariu
MaxcyJIoT KYPHHHIIUAA Y3aTUII Y9yH KYMHP YHMKWHIWIApUIAH Ba OWPUKTUPYBUYH CHdaTHIA
caHoaT YMKUHIWIapuaad Gorganannd Taépranrad OpUKeT MaxCyIOTIapUHU KYpHO YHMKaMU3.

AHIpeH KyMHUp KOHJIapuaa Ka3uill, TPAaHCHIOPTUPOBKA KWIHII HILIapyuaa Ka3ud oNMHa&TraH
KYyMUpHH TaxMuHaH 60% KUCMUHM KYMUpP KyKyHHM TalIKWl Kuiaaw. by sca ka3ub onmuHaérran
KATTHK EKWIFUIap/aH TYIaKOHIM (oiananuira Tycuk oynaau. Ymly myammonapau Oaptapad
ATHUIIAA XOCWJI OYITraH YMKUHIWIAPHU OpHUKETIAITHU 2 XUl yCyiauHH Ypranu® uukunan. CaHoat
KOpXOHaJIapHJlaH YUKUHIU cudaTuaa axpanud yuKaéTraH OpraHuK Ba HOOPraHUK YMKUHAWIApIaH
OoupukTHpYyBUM cudatuaa GporanaHUITaH.

bupuktupyBun cudaruga OJIMHraH UWKKM HaMyHa IIyHM KypcaTagukd, HOOpPraHUK
OMPUKTUPYB KYLIUII OpPKAJIM OJIMHTaH OpHUKET HaMYyHACHHHHT MYCTaXKaMJINTH IOKOPH JIEKWUH
€¢HYBUAHJINTU TaCT, OPraHUK OMPUKTHUPYBUMIA 3Ca MYCTaXKaMJIMK HOOPTraHUK OMPUKTUPYBUMIa
HUCOATaH MACTPOK JICKUH EHYBYAHIIMK FOKOPWINTY aHUKIAH M.

[IIynunr Y4YH KYyMUD N
KyKyHJIapu/1aH OpukeTiap
taiiépnamaa OormoBuM cudaruma
HATpUW  CHJIMKATHUHT  CYBIAaru
spUTMacuaIaH (cyrox IUIIIA)
doiimanaHuil TaHIAHTAaH MaXaJUTHA
OOFJIOBUMJIAPHUHT
camapaJopJIUTUHU CTaHIAPT
(Hazopar) OwiaH  COJIMIITHPHII
MMKOHUHU Oepaiu.

1-pacmpaa OJIMHAJUTaH
OpuKkeTiapra TaBCUS JTHIAETraH
OOFJIOBUMIIAD  KYIIWJITaHga  yJiap
MEXaHHUK MYCTaXKaMJIUTHHUHT
y3rapuiy TacBupsianrad. Haszopart |
KunuHaéTran  OOFJIOBUM  MOJJa

Mexanmis mycraxiaman, swlla

[
")

1 A A >
>

0 5 10 15 20 %
0 it
cudaruga KOHTCEHTpaTCusicH 5% nu .

N 1-pacm. OnuHagUraH KYMUP OPUKETH MEXaHHK MyCTaXKaMIIUTHHUHT
HaTpuH CHHHKaTIiHHr CyBliaru OOFJIOBYM MOIATIAP MUKIOPHTa OOFIHK y3rapuinu: 1 — HaTpuii
apananmmMacuaad (poknananuiIg. CHIIMKATHH 5% JIU CyBJAard apajJalIMacH; 2 — FTOCCHIION CMOJIACH;

1-pacmman KYpPUHAIUKH, 3 — nuBa Gapaacu.

00FII0BYM MoJanap roccuron cmoiacu 15% rauda Ba nuBa 6apaacu 20% rava Kymuirania roKoOpu
MyTaxKaMJIMKIard KyMup OpukeTyiapu xocui Oynaau. borinoBummapHuHT KYMUp OpUKETH MEXaHUK
MYCTaxXKaMJIUTHU TabCHpUIa Kypa KyHujaru Kamaium tapTuOuja Kylujaaruya ysrapaau: HaTpui
CUJIMKATHU 5% JIM CyBJar apajammacy > rOCCHUII0N CMOJIacu™> 1Ba OapJacu.

Scientific-technical journal (STJ FerPl, ®aplIl UTXK, HTXK ®epllU, 2024, T.28. crerr.Boimyck No28) 55



MEXAHHKA

bu3 GOFIIOBUM KYIIMII MUKIOpPHUTa OOFIMK XOJIJa OJMHTAaH KYMHUpP OpWKETIIAPUHUHT EHUII

Xapoparura Ta'CHpUHH YpraHaukK (2-pacm).

2-pacMIaH  KYpHUHHO  TYpHOIHKH,
Xxocui Oynran kymMup OpHUKETIApUHUHI SHT
IOKOpU  Kajopusiii  kKuitmatu  15% rada
roccunon cmonacu Ba 20% raua mnwuBa
Oapmaci KYIIWIN OpKadud XOCWi Oyiam.
Harpuiti  cwnmmkatHuar 5%  cyBparu
sputMacuad (oiinanaHran xosjga HazopaT
HaMyHacu XOCHJI oynran KYyMUp
OpUKETIapUHUHT  Kalopusi  KUHMaTHUHH
JespiIy y3rapTUpManiu.

Xymoca  KMUAMO — IIyHW — aWdTHII
MYMKWUHKH,  OpPraHuk  OOFIoBUMIApIAH
¢doitnananu® oMMHTaH KYMUp OpUKeTIapuaa
FOKOpH KOJIOpU(DHUK KUHMATIIapra SpUIITIIIIH.
EHum xapaéHunaH KeiMH akpanud 4uKrad
Kyl MHKIOPH HOOPTaHUK OOFJIOBUMIIApAAH

Iﬁ[m; KT

g % 8 %H’sK

35
0 5 10 15 W Q%

2-pacM. OnuwHTaH KyMHUpP OpHKETIAPWHUHT OWpPIAIITHPyBYH
MOJlaJIap MHKIOpUra Kapa® KanopupuKk KUHMATHHHHT
y3rapumm: Hatpuil cwimkatHUHT 1-5% cyBnmarm spurtmacy;
2-TOCCHITOJ CMOJTacH; 3 - TuBa Oap/acy.

¢oiinanann0 oaMHraH KyMUp OpUKeTIapura HucbaTtaH KaM MUKIOPJAIUTH aHUKITaH I},

[1].
2.
3.

[4].

[5].

[6].
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JAPAXT BAPTH CMAJIACU ACOCHIA OJIMHT AH KYMHWP BPUKETUHUHI EHUIII
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Annomayua:Maxonaoa Kymup KYKYHUHU Opuxkemiaws 6a VHUHE EHUW 8aKmMu  xamod

MYCMAXKAMAUSUHY GHUKAAW OYiu4a onub 6opuiearn maokuKom Hamudxicaiapy Keamupuiean.

Kanum cyznap:bpuxem, Kymup KyKyHU, MYCMAXKAMIUK, EHUWL 8AKMU, NOPULEHTIU NPeCC, KPUBAUIUN

MEXAHUIM, a4UmMuiIcAaH 661[72 uuigquucu cmanacu.
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Y20J7IbHO2CO nopoutka u onpedeﬂeHwo BpEMEHRU €20 COPEHUA U 00/1208€4HOCMIL.
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Knwuesvie cnosa: bpuxem, yeonvHblli NOPOULOK, NPOUHOCHb, BpPeMs 2OPeHUs, NOPUIHEBOU npecc,
KpugomunHo—mamyHHblzi MEXAHU3M, qbepMeHmuposaHHaﬂ Jaucmoedas cmoia.

Annotation: V state predstavleny resultaty issledovaniy po briketirovaniyu ugolnogo poshka i
opredeleniyu vremeni ego goreniya i dolgovechnosti.

Keywords: Briquette, coal powder, durability, burning time, piston press, crank-crank mechanism,
fermented leaf resin.

Kupnm:

Kaxonna ynkuHaMIap acocuaa cupatiu KyMup OpHKeT EKUIFUIAPH OJIUII TEXHOJIOTUSACH
Ba OpHKeTIall KypuiIMajJapuHH W10 YMKHILA yIApHUHT TEXHUK TapaMeTpiapuHu ONTHMaJLIal,
MaxXCyJOTHUHT MYCTaXKaMJIMTH, EHUII TE3JIUTM Ba MCCUKIUK MHUKJIOPUHH OIIMPHII Xamja EKHUII
*apa€Huaa Xocui1 Oynaaurad Kyl MUKJIOpH Ba skapa€Hra cap(aHaJural SHEPTUsSHU MUHAMAJLIAII
Macananapu noysapoaup. Kymup kKykyHWHH camapainu Ba cudariu OpuKeTiaml y4yH aHaHABUN
TEXHOJIOTHSUUIADHUW ~ SIHTMJIAlll Ba MOJIEPHU3ALMUS KWIMIL, OOBEKTHUHI HHQPATy3yIMaBUN
XYCYCUSITIIApUHU XHCOOra ONUIIl XamJa OOFJOBYM ap30H KYIIMMYajJapHU TaHJIall MYXHUM
axamusatra osra. Illy wyHocabatr OwiaH OyryHru KyHaa OpukeT HIUIA0 YHMKAPUILIHU
PUBOXIIAHTHPHINTA KapaTHJITraH Ba OaxapuiaéTraH TaJKUKOTIAp OpHKETIAIIHUHT OKHJIOHA
TEXHOJIOTHSICHHY, TbHU, OpPUKET MaxCyJOTHAa MEXaHUK (paoiuiairyB, CTPYKTYPaHHUHT Y3rapuIlIy Ba
CHUPT DSHEPTHSCHHUHT IOKOPWIMTHHH TabMUHJIOBYM OOFJIOBUM MOJJANIAPHM CHHANI Xamja
EKWIFUHUHT MYCTaXKaMJIUTH Ba CTPYKTYpPaBHH XYCYCHSTIApuUra TabCUPUHU OaxoJalra
KapaTWiraH.

Cyurru vnnnapaa Kanana, Amepuka, Poccusi, Xuroid, Ykpauna, benopycust Ba EBponanusr
OomKa naBiarigapuaa EKWIFM OpHUKETIapuHM MIUIA0 YMKapullra OaFvIUIaHTaH KYmiad WMIMMN-
TaJIKUKOT MIUIapH Oakapuirad. BUpoK kymMup KyKyHHHM OOFJIOBUM Moj1anap OusaH Opukemiamniia
ap30H OOFIIOBUMIIAP Ba jKapaHra MOC KaM dHeprus capduiaiiiuiraH KOHCTPYKIUSUTAPHH SIPATUII Ba
uiIad YMKAPHILTa RKOPUHA ITULT Macaslaiapy J0a3apOIuruda KoJIMOK/Ia.

N3nanumiap MeToauKacu:

Masbnaymku, OofiioBUM €pAaMuaa KyMHp OpUKETIapUMHM MIUIA0 YHMKAPUIIHUHT SIHTH
YCYJIMHU HOUIa0d 4YMKHIL, OMp BakTHUHI ¥y3uaa Oapua 3apyp TanaOnapHM uHzean Jgapaxana
KOH/IMpaJauraH OOFJIOBYM MAaXCYJIOT TypJapyuHH TaHJIAIIHU Tanad stanu. bynaa tanabd KuinHaauran
OOFJIOBUMHMHI Ap30HJIMIHM, OJHMHIaH AarjoMepalusulaHraH EKWIFMHUHT EHMII HCCHKJIUTHHU
OLIMPUII KOOWIHATH, OpUKETra FOKOPH MEXaHUK Kyd OepHIl KOOWIHNATH MyXUM axaMHsITra Srajiup.

ByryHru xyHaa KyMup Kasuill, YJIapHH TPAaHCHOPTHPOBKAJAIl Ba HCTEbMOIUWIAD YUYH
cudatian EKUIFUIAPHA €TKa3u0 OepuII XxamIa KyMup EKWIFHIIapu OUIaH WIIIOBYM CAHOATIAPHUHT
acocuil TapMoKiapujaH Oupu Oynub kenmoknaa. Kymup caHoatu kKyMupHHM Ka3ub onuiu (aipum
XoJutapaa OoHuTHIL, OpHKETIall) Ba UCTEbMOMUYMIIApra eTkasud Oepull >kapaéHiIapuHH ¥3 WUYura
onanu. Kymup xa3ub oaumIHUHT HT ad3all Ba camapaliy yCyJlIM YHUHT OYHK yCyJja, KapepiapiaH
Ka3ub onumr xucobnanaau. Kymup koHnapu dyKyp/a »xounamras 0yica, y €nuk (1axra) ycyinuaa
Ka3u0 ONMHAMM. Y30EKHCTOH KYMHP CAHOATH[a AacOCaH OUMK yCyllapaaH (oiinanaHuimo
KenuHaau. by ycynaa Xam y3ura Xoc KaMUMJIMKJIAp o3ara Keimaad. MHCOJI y4yH OYHK
XaB3aJapJaJIurd Xucooura KYyMUp TapKuOWAard HAMIIMK IOKOpH OVyiaau Xamja aTtmacdepa
WCCHUKJWUTY TabCHUpUIA YyJap NapyajlaHagu. by opkanu KymMup KOHJapuJard Maiiia yiayamJaru
KYMUp KyKYyHJIapu Bykyara keiaau. by kypcatkud 60 % atpodunu Tamkumi sTaau.

Ymlby xocun OydaraH KyMUp KyKYHJIAapHJIaH HCTEbMOSYMIAp TOMOHHUIAH OKWUJIOHA
¢doiigananum  Oup KaHYa KUMMHYWIMKIApHM KeITUpuO uukapagud. Macanan — rokJjai,
TPAaHCHOPTUPOBKA KHUJIMIL Ba UCTEHMOJYMIAP TOMOHUIAH (hOMIaNaHuIl UIIIapUAa MaXCyJTOTHUHT
KaTrTa KUCMHU 4YMKMHIM cudaTtuna xonaau. FOzara kema€traH MyaMMoslapHU OapTapad STHII
MakcaJuja pecnyOJuKaMu3Aa Typiad XWI [pecciam ycynujaaH QoiaanaHuld KeIMHMOKAA.
BynapnaH mHeknIu, BaIUKIN Ba Ky épAaMua MpecciaoBYM KypriMalapHu aiitui MmymMkuH. Kymup

Scientific-technical journal (STJ FerPl, ®aplIl UTXK, HTXK ®epllU, 2024, T.28. crerr.Boimyck No28) 57



MEXAHHKA

KyKyHJIQpUHHU KalTa KAaTTHK EKWJIFW XOJATHra KEITHPHII YYyH YHH MabIyM OHp HMIUINTa COIHO
I0KOpHU 00CcHM OepHIll Ba YHUHT TapKUOUTa OMPUKTUPYBUMIIAP KYIIMII OPKAIN SPUILNTIAIH.

TagKUKOT 00bEeKTH:

IOxopunaru tanabmapaan kenubd 4uKuO OM3 TOMOHMMU3/IAH YIIOY MyaMMOJIApHH XaJl STHII
103aCUIaH WIMUH — TaJAKUKOT Huuiapu oiaubd Oopwinmu. Jlacmia®d cyHru HWwniapaa MCTUKOOIUIH
caHanmaétran OOFJOBUMIIAp, YJIApHUHT  (QU3MK-KUMEBHM  Xoccalapy CYHrpa OpuKeTiam
Kypunmanapu MatLab nactypu acocuma TYpT OOCKMUIM TH3MJIM TaXJIWIIAH YTKA3WIIU. THU3MIH
TaXJIMJ HATIKANAPH LIYHH KYPCATIMKH Y36EeKHCTOH MAPOMTHAA KYMHUP KYKyHJIApPHHH OpHKETIIAT
yayH OOfoBUM cudartuia PHT MakOyJ BapHaHTIIAp KOKOC YMKWHIWCH, mapaduH, €F-MOH HILIa0
YHKAPUIII KOPXOHATIAPU YHKHHIUIAPH, OONIOKIN YCUMIIMKIAp OapaacH, qapaxt OapriiapuHUHT KYTI
KOMITOHEHTIIM CMaJlalapy dHT MakOyJl BapUaHT XUCOOIaHap IKaH.

bpukernam  KypuiamMadapuHUHT — TaxJWIM [IYHH KYPCATOUKH  OpUKETIaml  Y4yH
WwirapuiaHMa KalTMma KydJaaH ¢GoimamaHuIl MapKazgaH KouMma Ba 3ap0 Kywiapura HucOaran 1,23
Oapobapra mpeciaHraH MaxCyJIoT MyCTaXKaMJIUTHHU OLIHPap dKaH.

Taxnun HaTHKaTapyu acocuaa OOFIOBUM cudaTHIa JapaxT Oapru cMajgacu TaHJIAHIW XaMmjaa
KYMHUp KYKYHHHH TOPU3OHTaJ YK OYiinad mpeccioBYM MOPIICHIHM MPEecC JOHMXATaHIW Ba YHHHT
KOHCTPYKLMACH MIUIA0 4YUKWIOU. l-pacMmla mpeciaml KypUIMAaCHHMHI CX€MacH Ba 2-pacMmaa
unuiad YMKUIraH 1abopaTopusi KypHJIMaCHHUHT YMYMHH KYPUHUIIN KEITHPUIITAH.

1-pacm. IIpeccnamnt KypuiMacu CXeMacH.

Ymly KypuiaMaHuHT OOIIKa mpecciapiaH (apKu MIYHAAKH, KYyMHP KYKYHUHH Tpecciail
*apaéHuaa Kymumua OOFIOBYM MOJJalap HUCOATaH KaM KYIIMIUIIHA, FOKOpH OOCHMTra ATajuri,
KOHCTPYKIUSCUHUHT COJJAIMTH Ba IOKOpU caMapaaopiuru Oynmmb, KypuiMa 3 Ta KUCMIaH
(roput™Ma, TipeccIian Ba KyMUp OPUKETHHU NIAKWITAHTHPHIIT) TAIIKII TOTITaH.

Kymup KykyHH KyMUp oMOOpiapufaH onu0 KeTuHHO, 5 MM J1aH KHYMK KUCMH capajiad
onmunanu. KonraH KUCMHUIaH HMCTEBMOJ YUYyH SIPOKJIWJIApH aXpatuOd OJWMHUO, YHIAH KOJTaH
KucMya Maipanam umy Oaxkapuianu. Lllynnan cyHr, capana®d onuHraH Kymup KykyHu 80 —
100°C xapopaT ocTuaa KypuTHINO, Mpecciianira KOHBEHep OpKalln y3aTHIa M.

KypunMmanuHr wnmmam npuHOMOM Kyhugaruda: Jlactnal, snextpomarop | aiinmanma
xapakaTHH MyQTa 2 opKamu peaykrop 3 ra y3aragu. Pemykrop 3 aimanma xapakatam 10/1
HucOaTa xapakaT y3aTyBuM JAMCK 6 ra Oepaau. XapakaT y3aTyBUM JMCK KPHUBOLIMI — IIATYH
MEeXaHU3MH 7 OpKaJu XapakaTHU ITOK 8 ra y3atub 6epaau. llltok 8 mopmien 10 Hu wunrapuianma
— KaiiTMa xapakartra KenaTupaad. MaxcynoT npecc OyHkepu 13 ra y3atwm0, mopmeH 10 HUHT
OMpHHYM XOJaTHAa KYMHp KyKyHUHHU IwiuHAp 11 ra tymaupum wimm O6axkapunaau. [lopmen 10
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WKKMHYHM Xojarra ytranga OyHkep 13 mopmen 10 opkamum MaxcCysinoT TYMIHII KUCMH ENHINO,
npeccnaml umu o6onutanaau. lynna KypuiMaHuHT yayHYM KUCMU OYiraH maki 6epui kucmu 12
UWIMHIMpPUra YpHATUITaH KOHYCIIM CTEp)KeH ypTacuia I0KOpH 00CHMM ocTuja Oepuiral KymHp
KYKyHUHUHI XXMM 3UWIaHUIIM Xucooura OpukernaHagu. Illakn GepyBuM KMCMJaH 4MKaETraH
OpHUKeT MabJIyM OUp y3yHJIMK/AA YMKaJM Ba YHU KEPaKJIH yIyamiiap/a KeCHIll y4yH Maxcyc aBTOMaT
KeckuuaapaaH goigananunanu [22].

AOr Gue

2-pacm. JlaGoparopus KypHUJIMACHHUHT YMYMHI KYPHHUILIH.

TagKuKOT HATHIKAJIAPH:

TaBcusi »THaérran OpHKETIANl KOHCTPYKIUSACHIA OpPUKET MaxCyJOTJIApWHHU OJHII Ba
YHUHI [IapaMeTpJIapuHM  acocjiall Makcaauda SKCHEpPEeMEHTal TaJKUKOTIap  YTKa3WIIH.
TankuKOTIapHU YTKa3WIIga Y3rapyBYM mapaMmerpiiap cudatuaa avuuTuiral Oapr YWKHHIUCU
cManacuHuHT cyB Tapkubugaru 10;15 Ba 20 % mm sputmacu, cyB muxkaopu 10;15 Ba 20 % ,
KypWiMa KpHUBAIIMI MEXaHU3MHMHUHT ainanumuiap conu 20; 25 Ba 30 aiin/MuH Xamja HIIYU
kamepa quametpu 15; 20 Ba 25 MM Tannanau. TagkuKoTIapHU YTKa3MIa TAIKH MYXUT HAMIIUTH
BTHOOPTA OJIMH/IH.

Jactnad oObexT cudaruga TaHIaHraH AHIPEH KOHJApUJAH OJIMHIaH KYMHUP KYKYHH
FOKOpHJIaTy y3rapyBud MapameTpiiap auuTHIITaH Oapr YMKWHIMCHA CMaJIACHHUHT CYB TapKHOWAAru
10;15 Ba 20 % nu sputmacu xamaa | Kr KYMUp KYKYHU YYyH CyB Ba auUTHITaH Oapr YMKUHIUCU
cmanacuHuHT 10;15 Ba 20 % MuKmopuaa Kymuaud KyKyH Ba OOFJIOBYHM Maccacy XOCHJ KUJIMHJIH.
XOoCHJI KWIMHTaH MacCaHUHT yMyMui ofupiauru 10 xr atu6 Oenrunanau. Taxpubanap amoxuzaa-
anoxuaa YTka3wiuO oONuHTaH OpukeT Maxcyioriapu 48 coar moOaiiHuAAa TaOHM MIaApOUTIA
KYPUTUJIIM Ba OJIMHTaH Xap Oup OpUKETHUHT €HUIN BaKTH aHUKIaHAW. Taxxpuba Hatmxkanapu 1.1-
KaJBajaa KEITUPUIITaH.
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1.1-:xkagBana

¥Y3rapyBuu napamMeTpJapHUHT TYPJId KHIMATJIapH Y4yH OpUKeT MaxCyJOTHHHHT
6HHMII BaKTH

CyB TapkuOugaru auyuMTHJIran oapr cmanacu muxkaopu 10% o6yaranaa
Cys Ba Kpusammn Kpusammn Kpusamun
pur | SUDITIPY | Norepuan | gisaromunap | aitxmnap | aitmmns
Ne L HaMJIHTH COHM 50 COHM 55 COHH 3p0
AUAMETD | GPEIATIVAS o , ann 1\:II/IH ann 1\:II/IH ann I\:II/IH
U, MM | U1 MHKJIODH, ’ ’ ’
% Bpuker MaxCcylnOTHHUHT €HUII BaKTH, CEKYH/]I
10% 6,29 86 97 108
1 25 15% 6,432 87 98 109
20% 6,65 87 99 110
10% 6,65 88 100 112
2 20 15% 6,65 89 101 113
20% 6,65 90 102 114
10% 6,65 91 103 116
3 15 15% 6,65 92 104 117
20% 6,65 94 106 118
CyB Tapkudugaru auyMTHJIraH 6apr cmajgacu Mmukaopu 15% o6yaranaa
10% 6,5 87 99 111
1 25 15% 6,65 88 100 112
20% 6,87 89 101 113
10% 7,02 90 102 115
2 20 15% 7,24 91 103 116
20% 7,45 92 104 117
10% 7,6 93 106 118
3 15 15% 7,82 94 107 119
20% 8,045 96 108 121
CyB Tapkubuaaru aunTuirad 6apr cmajaacu muxkaopu 20% 6yaranaa
10% 6,65 89 101 114
1 25 15% 6,8 90 102 115
20% 7,03 91 103 116
10% 7,18 92 105 117
2 20 15% 7,4 93 106 118
20% 7,63 94 107 119
10% 7,78 95 108 121
3 15 15% 8 96 109 122
20% 8,23 98 111 124

1-xanBanaa KENTUPUITaH MabIyMOTJIApAAH KYPUHAJAUKHU CYyB TAPKUOUIATH aUUTUITaH Oapr
cMaliaci Ba OWMPHUKTUPYBYH MHUKIOPUHUHT KYMUP KYKyHH TapkuOuga opTHO OOpUIIM MaxXCyloT
HaMJIMTUHUHT opTuimra cabad 6ynaau. by sca ¥3 HaBOaTHAa MaxCyJaOTHU EHAMPHINTA KETaIUTaH
BaKTHU KynauTupaau. byH/1aH Talmikapy KpUBallui MEXAaHU3MHUHT aiiJIaHUIIAp COHU XaM/la UIIT4YH
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KaMepa JAMaMeTpu XaM EHUII BakKTHra ce3uwiapiu Jdapaxaga Tabcup YTkasanau. Macanan
IOKJIaMaJIapHUHT KyWH Yerapacujia MaxcyJIoT HaMJIuTH y3rapuinu 6,29 nan 6,65 % rava y3rapranma
OpuxeTHUHT €HUII BakTy 86 1a 110 ckynaraga optran 0yiica, FoKJIiaMaJapHUHT FOKOPH Yerapacusa
MaxcyJIOT Hamiuru y3rapumu 7,78 nan 8,23 % raua
y3rapranga OpuUKeTHHMHT EHWUII BakTd 95 1a
124ckynaraua optranu Ky3atuiagu. by xomar umrdam
KaMmepa JMaMEeTPUHUHT Y3rapuii OwiaH OOFIIHK
OYIUIIM aHUKJTaHIW. byHIaH TalIkapu WIMYU Kamepa
Ba  KpHUBAIWII  MEXaHU3M  [apaMeTpJIApUHUHT
y3rapuiy MaxcyjloT MYCTaXKaMJIMTUTa XaM TabCHUP
kypcaragu. [lly ca6abmu TaIKMKOT UIHIA Y3rapyBun
MapaMeTpIApHUHT  MaxCyJdoT  MYyCTaXxKaMJIUIMra
TabCUPU TAAKUK OSTUinau. byHnma Kypunma Ba
- . OOFJIOBYM  MOJJIaHUHT  TYpld  TapaMmeTpliapuaa
. Binktiruvchi 511}1:1q11k miqdori, % " ommiran Gpuxer maxcynotn CHB-145 mapxamm
1-Kpusammn mexanusm aiinanumiiap comn 20 MYCTAXKaMIIMKKa CHHALI MalMHaCHHAHT
ain/mpe  Gynramma; 2- Kpusammm Mexammsm Ja0OpaTtopust MOJENMAA TEKIWMUPHIIH. Xap oup
ainannnuiap conn 30 ain/mun 6ynrania; Taxxpuba HaTwKamapu 5 MapoTabanaH TaKpOpJIaHTaH

3-pacM. BUPHKTHPYBuH CYIOKTMK MHUKIOPHHUHT yojna YTKA3HIAM Ba ypTa apudMETHK KuiMaTiap
Opuker wmycraxkamuurura Oormukiurd. Cys

TapKUOWAATH auUTIIITaH Oapr cMajacd MUKIOPH
10% 6ynranma.

f=4
.

=
-

(=3
L}

Briket mustahkamligi, N/sm’
b=

o
—

TaHJIaHIM XamJa Ha3aphil aHUKJIaHTaH KUiMatTiap
OMIaH TAKKOCHAHIM. YTKA3HMIraH TaXpHOAIapHUHT
KYIT OMIJUTWJINTA JTHOOpPTa OJWHIM Ba acCOCIOBYHU
rpadukiiap Kyill Ba IOKOpH derapajjap/a OJIMHTaH mapameTpiapra Kypuiau. Taxpuba HaTwxanapu
3; 4 Ba S-pacmuiap/ia KEITUPUIITaH.

3;4 Ba 5- pacmiapaa KenTUpwiral rpaduk OOFIMKIMKIApAAH KYPUHAIUKUA CYB
TapkUOUIaru auuTwiraH Oapr cMmajlacu Ba OWPUKTUPYBUM MHUKIOPHHHMHT KYMHP KYKYHU
TapKUOUJArM MHUKIOPH XaMJa KPHUBAIIMI MEXaHW3M alaHUIIIap COHUHUHT OpTUO OopHIIn
MaxcyJloT MYCTaXKaMJIMTHHHUHT oOpTuinura cabad Oymanu. byHman Ttamkapu uimum Kamepa
JUAMETPU XaM MaxCyJIOT MyCTaxKaMJIMTHra ce3wiapiu Japaxajaa Tabcup YTKazaau. Macaiian
IOKJIaMQJIADHUHT KyHWM Yerapacujla MIIYM KaMmepa auameTpu Vy3rapumud 15 gan 25 MM rada
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Briket mustahkamligi, N/sm”

Briket mustahkamligi, N/sm?

15 20
Biriktiruvchi suyuglik migdori. %
1-KpuBammn MexaHu3M aitanunuiap coHu 20
aitn/muu  Oynranga; 2- KpuBammn MexaHu3M
aitmanunniap corn 30 aitn/mMuH OynraHma;
5-pacM. BHUPHKTHUPYBYM CYIOKIHK MHKIOPHHUHT
Opuker Mycraxkamuurura —Oornmukmuru.  Cys
TapKUOWIArW AYNTHITaH Oapr cMajaacd MHKIOpH
20% 6¥ynranga.

o
38

10 Is 20 .
Biriktiruvchi suvuglik miqdori, %

1-KpuBammn wmexaHu3M aimanunmiap coHu 20
aii/mMuH  Oynranpma; 2- KpuBammm MexaHH3M
aitnanunniap conu 30 aiin/MuH Oynranaa;
4-pacM. BUPHKTUPYBYM CYIOKIHK MHKIOPHHHHT
Opuker Mycraxkamiurura Oormukmura.  Cys
TapKUOWJArd AYUTUITAaH Oapr CMallaCH MUKIOPH
15% Oynranna.
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ysrapranga OpukeTHMHT MycTaxkamiumrd 0,46 ma 0,1 H/cm? Tymmmm kysatuiaran Gyiica,
IOxnamanapHuHr OKOpM dYerapacuja HMIIYU Kamepa auameTpu y3rapumu 15 gaH 25 MM rauda
y3rapranaa 6pukeTHHHT MycTaxkammury 0,53 na 0,15 H/cm? Tymuimu Ky3aTuIim.

3;4 Ba 5— pacMiapia KenTupuirad rpaduk OOFIMKIMKIAPHU SHT KUYUK KBaJpatriap ycyiu
OWJIaH aHWKJIaHTaH KyWHIard perpecCHOH TeHraaManap ouaan udoganam MyMkuH [8,9].

HacankanuHr MatepuaaHu TYKUIT KHCMAHUHT Kusiurd R=15° ma
CyB Tapkubugaru auntuiarad 6apr cmanacu Mukaopu 10% 6ynranna;

Kyiin roknampaa:
0,0788x

y = 0,0456¢ R?=0,9997 (1)

IOxopu roxknamana:

y = 0,0097¢>%"%" R2 = 0,9703 2)

CyB TapkuOugary a4uTuiaran oapr cManacu Mukaopu 15% oynranna;

Kyiin roknampaa:

y = 0,06>°% R2=1 3)

FOxopu oknamana:

y = 0,1132¢>%7%% R = 0,844 (4)

CyB TapkuOugaru auutuirad 6apr cMaigacu mukaopu 10% Oynranna;

Kyiin roknampaa:
0,0659x

y = 0,0765e R> = 0,9946 (5)

KOxopu oknamana:

y = 0,1308¢” 7" R = 0,9855 (6)

TankuKOT HaTWXKAcUIa OJMHIAH SMIEpUK (opMylalapHH KalTa HIUIAI HaTHXacuia
OpHMKET MyCTaXKaMJIMTMHM Ha3apMil aHMKJIAIl TEHTJIaMacu TaBcus sTud, H/em?;

Gbm. = 0,1123¢>%° )% 10 o

TaaKUKOT HATHXKalapyu Ha3zapuil XucoOuil HaTmxkanapaan 3,75% ra dapk Kuiaau Ba yHIaH
ommMaiau. (7) TeHrIaMagard KaTTalukiap Oapr YUKUHINCH CMalTacHMHUHT cyB TapkuOumaru 10;15
Ba 20 % nm spurmacu, cyB mukaopu 10;15 Ba 20 % , KypuiMa KpUBAIIMI MEXaHU3MUHUHT
avnanunuiap coumm 20; 25 Ba 30 aiin/MuH Xamaa umam kamepa auameTtpu 15; 20 Ba 25 MM
opanuruaa Oynranaa MabHOTa Ara.

benrunanran yerapanapnaa 7 TeHraamara MyBo(MK TaaKUKOT HaTwKaidapu GapkKu XucoOui
HaTwkanapra HucOaran ypraya 4 % nan ommaiau, by sca onuHran taxxpuba HaTHXalapu TYFpu
skanuruau ounaupanu. [lyauaraex (7) TeHrIaMaHu WHXKEHEPJIMK XUCOOIapuaa Ba almapaTHU
palroHaI UIll PSKUMH Ba TTapaMeTpiIapruHU TaHJIAIIA UIILIATAI MyMKHH.

XyJioca:

Xymnoca KAaud IIyHH aWTUII MYMKHHKH, SpaTHIITaH KypuiMa OpPKaJd HCTEhMOTYIIIAPHU
FOKOPH MYCTaxKaMJIMK Japakacura sra Oyiran, éHyBYaH Ba MabJiyM OUp FOBAKIMIIMKKA ATa OYiran
KATTHK EKWIFIIap OujlaH TabMHUHJIAI OViNYa BYXXyara KejaaéTraH MyaMMoJIap €YMMHUHHU TOITHIITA
spummmaany. PecrnyOnmkamMusna KaHyaJaH-KaH4ya JapaxT [moxJjapu (GoigaraHuiIMacian EKuo
o0opunany, OMp WWUIMK YCUMIIMKIAp MOSICH Janaiapia KoiuO Keragu, €Ku yinap XaMm EKuo
obopwtanu. Arap ynap €Kuwird cudaTuia UIUIATUITaHAa XaM KaM UCCUKIUK Oepajiy, YyHKU yiap
COUMJITaH, 3UWINTH KaM XoJiaTaa Oyimaan.

Exunrn Opuketn wnmmab uwkapum HadaKaT OPraHUK MOJANAPHUHT HCCHUKINTHIAH
camapam (horiganaHUIl UMKOHUATHHU Oepasu, Oaaku yiapHu Oexopra €KKaHmIa XOCHII OYJaauran
TypiM 3aXapiy Ta3NapHUHT XOCHJ OYIMIIMHMHT ONJMHU OJNagu. EKUIFu OpHKeTH EHramga ica
3axapiiu ra3nap Xocui Oyiamaiau.
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FOKOpuIa TabKMUIAHTAHIAPHUHT XaMMacu Y30ekucToH PecryGiukacuma Typau érod Ba
Oup HWIIMK YCUMIMKIAp MosulapuiaH caMapaiud (oijanaHull JIO3UMIIMTUHU KypcaTaau.
Kenaxaxna cait€épamuzna Hedt, ra3, KyMup, Ma3zyTkabu TaOuuil EKkuinru 3axupanapu tyraiau. Ly
cababmu Oy macana Hadakar PecnmyOnukamMu3 ydyH Oanku, OyTyH IyHE YUYyH MyXUM axaMHsTra

MOJIMKOYJITaH MyamMMoJiapaaH OUpuaup.
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I{VHFPIP KYMUPHUHI BPUKETJAIIIATI' BOFJIOBUYUWIAP XYCYCHUATH
H.X. Boxugosa

Dapzona NOAUMexXHUKA UHCTIUMYmu
( Kabyn gununou 19.10.2024 1.)

Aunomauun:  Bupuxmupysuu cugamuoa  MeXamuxk — QaorIauMUpUIean  OpPeaHO-MUHEPA
Oupukmupysuu moooarap ounan moouguxkayusianean 2yopouaapoan Goudaranearn xoa0a cugamcus
KVHEUD KYMUp HUKUHOUIAPUHU OPUKemIAw MeXHONO2UACU 64 KOMNOUYUSAAPUHY UWIA0 YuKuw
Hamuoicanapu kenmupunean. Enuw oapascacu oxopu 6ynean 6puxemnap uuinab wuxapuwoa mabuuil ea
MUyl YUKUHOULApOaH otoananuus mapmuodu Kypud yukuiou.

Kanum cyznap: xynaup xymup, Kazub oauwl KOHIAPU, KYHRUDP KYMUp KYKVHU, éKuiu Opuxemu,
MexaHux ghaorrawmupuiy, Kyi mapkuou, EHumoazu UCCuKIux.

Annomavusn: I[Ipedcmagnenv pe3yibmamol pa3pabomky MexHoI02UU OPUKeMUPOSanUs u cocmasa
HUBKOKAYECMBEHHbIX — OYPOY2ONbHbLIX  OMX0008 C UCHONb30GAHUEM 6 Kadecmee CEA3VIOWUX CMOI,
MOOUPUYUPOBAHHBIX — MEXAHOAKMUBUPOSAHHBIMU — OP2AHO-MUHEPATbHLIMU — ceszyiowumu.  Pacemompen
NOPsI00OK UCNONL30BAHUSL NPUPOOHBIX U OLIMOBLIX OMX0008 NPU NPOU3BOOCEe OPUKEMO8 C GblCOKOU
CKOPOCMbIO 20PEHUSL.

Kniwouesvie cnosa: 6ypuviti yeonv, copuvie MeCmOpONCOeHUs, OYPOY2OIbHbIIL NOPOULOK, MONIUGHDLLL
OpuKem, MeXaHOaAKmMuayus, 301bHOCHb, MENI0MA C2OPAHUSL

Abstract: The results of the development of briquetting technology and compositions of low-quality
brown coal waste using tars modified with mechanically activated organo-mineral binders as binders are
presented. The procedure for using natural and domestic waste in the production of briquettes with a high
degree of combustion is considered.

Keywords: brown coal, mining, brown coal powder, fuel briquette, mechanical activation, ash
composition, heat of combustion.

PecnyOnukamMu3 MKTUCOTUETHHUHT acCOCHH TapMOKJIapuAaH OUpU KYMHUpP CaHOATHUAMD.
X03Upru KyHaa UCCUKJIMK MaHOAIapUHUHT SHIH TypJiapy uiuiad yuKuwiaéTraHura Kapamai, KymMup
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XaM MaMIIui, XaM CaHOoaT AXTUEKIIAPU YUYH EKMIFU cudatuia GoianaHnnuiaaaurad acocuil Tabumit
pecypciaapaan oupu 0yaub Koamokaa [1].

Kymup ka3ub onum Oyiinua AHrpeH kymup KoHu PecnyOnumkamusna eTakyu YpUHHU
srajulaiiiu, peciyoiukaMu3aa Ka3uo onuHaéTraH KYMUpHUHT 85% KUCMUHU AHTPEH KYyMHUP KOHH,
Koaral 15% kucmunu 3ca boiicyH Ba [llapryH kyMup KoHIapura TyFpH Keiaau [2].

byrynru kyHna sSHrU KOHJIApHU Oapmo STHUI, UILIA0 YUKAPUIIHA MOJEPHHU3AIMUS KUJIHII
Oyiinua OMp KaTop SHTH JIOWHUXAIap aMajra OmupmIMoKaa. Pecyonukana kKyMup Ka3ub OTUIITHIHT
3aMOHABUI PUBOKJIAHUILIN YUyH SHI'M MHMPUK KOMIIAHUSJIAPHUHT KUPUO KEIHIIU MyXUM axamMHsTra
aragup[3].

AHIpeH KyMHp KOHH Y30eKHCTOHJArM SHI KaTTa KyMHp KOHH XucoOnaHamu. ByHnaH
TalKapy, Ka3uO OJMHTaH KYyMHpP MaxXCyJOTJIapUHU TPAHCHIOPTHPOBKA KWUJIUII HILIapuga Oapua
IapouTiap spatwirad. Ymoly KymMupiapaaH OKWiIoHa (oiganaHum MyaMMOCH, OWpUHYU
HaBOaT/na, TaONMii X0NaTaa, Ka3Ulll Ba TPAHCTIOPTUPOBKA KUIIUIIIA Maliaa GpakiusIapHUHT IOKOPH
MUKIOpJAIUTUra OOFIUK 0YI10, YHUHT MUKIOPU Ka3uO OJIMHTaH KYMUPHU YMYMHUH MUKIOPUHUHT
50-60% ra staau [4].

Xo3upru KyHJa HIuiad YuKapwiaéTraH OpUKeTIap HCTEbMOJIYWIAPDHUHT HMMKOH
JapakacuJard HapXd Ba COBYK KyHiapnaa (oiJalaHUIIl y4yH TEXHHUK Tajabjapra TYIHK >KaBoO
OepMmaiiaiu. AHIpeH KyMup TapkuOura Kkypa, TYMUK KHUCIIOTajlap, KAaTpOHJap Ba KyMHp
3appallapUHUHT XMW OUPUKTHPUII YIyH (QoiganiaHniaérrad MoIJalapHUHT TACT MUKIOpU OMIaH
axpamubd Typaau, Oy yJIapHH OpPHKCTIAIIHWHT TEXHOJIOTMK MYpPaKKaOJUTHHUHT acOCHU
cababnapuman oupuaup [5].

Kymupnan camapanu QoiianaHuin Ba yHH CaKJIAIIHUAT OKWJIOHA YCyJIapuaad OUpu KyMUp
KYKYHJIapUHU OpUKeTIaniad noopar 6yauo, y sXTuEKra spoKcu3 Oyarad nact CuHGIN EKUIFUHA
TallMIL, Y30K MYyIOaTid cakjiam Ba EKUII y4yH Kyjaail OynraH OpuKeT/IaHraH EKWIFUra
allIaHTUPUII MyaMMOCHUHHU Xail Kwiagu. KYHFUp KyMuUp KyKyHMHH OpHKETJIAIIHUHT Makcajara
MYBOQUKINTY UIYHJAKA, MaWIIMK JXTUSKIAp Y4YyH ap30H HaBIM EKWIFUra OyiraH karra
IXTUENKHH, ITYHUHTIEK, KYMHUP KOHJapuIa KaTTa XyayAJapHU draiiad TypraH MIJLIMOHIA0 TOHHA
JHEPruUsra 3ra KyMUp KyKyHJIapH TYTUIAHUIIHNHMA OJIU OJIMHAIU Ba 11y OwiaH Oup BakTAa, EKWIFU
OpHUKETIapUHU MIIUIA0 YUKAPUII YUyH XOM amé cudaTtuia Xxu3Mar Kuiaau[6.7].

Exunruausr cudatyi Ba HCCUKIMK JapakacHHU SHaja AXIIMIaiiuran 60raoBun cudaTuaa
Unuiad 4uKapuil KOPXOHAJNAPUHUHT YMKUHAWIApU, TaOMM Ba MaWIIMNA YUKUHIWIAD TaHJIAHIH.
VYHuaan ¢oiifanaHuil ap30HIUTH Ba MaBXKY JINTH cababiu UKTUCOAMI kuxataaH doiganu Oynaam.
bpuker cudatmHM sgXmuWiTam < y4yH yHH ~CTPYKTypaBui ¢aon Kymumyamap OwiaH
MoaubuKanpsamgan (oianaHuIl 3HT caMmapaid XucoOyiaHaau, ynap Tabumii copOeHTIap
cudartuna unuatmwiamy [8.9].

Kyurup kyMupHN OpUKETIANl TEXHOJOTHUACHIA OOFIIOBUYIIAPHH Y3rapyBud OMWI cHUdaTHIa
KaOyn KwiMHHO, OpraHuK Ba MHUHEpal MojajanapjaaH ¢oigananud aucrnepc MoaaalapHU
OMPUKTUPHUILHUHT 3apypuil IIapTH, KEHr XoM amé Oa3acu Ba ap30HJIUIU OuiaH Oup Kartopaa,
yJIApHUHT Y3WUra XOC CUPTHHHUHI OIIMIIU, MAaiJOHHU, FOBAKINUTHU, HIYHUHTJEK, IOKOPU aJIcCOPOCHOH
xycycusitaapra sputniaauaup| 10].

Kyurup xymup OpUKETIapUHU OJUIIHMUHT YMYMHUH TEXHOJOTHMK CcXemacu Oup Hedrta
omepanusiapaH uoopaT: IMMXTaHU TaW€piaii, Mpecciall, WCCUKJIUK OWIaH WIJIOB Oepuin Ba
copytuul. FOxopu camapaJopiivKKa 3pUIIMIIAA OOFIOBYM KYIIMIIIAH OJAWH, KYKyH TapKuOuaaru
Hamimkar 90°C xapopat ocTua KypuTHIaAd Ba TETUPMOHIIapaa Tyhninaau. Mexanuk ¢aosiamrys
*apaéHuaa, AUCIIEPCHsl Ba 3appavyallapHUHT y3ura XOC CUPT MalJOHUHUHT OLIMIIK OuigaH Oup
BaKT[a, yJlap IOKOpPH AMCIEpPC XojaTra YTKasuiaaau, Oy CHUPT SHEPTHSCHUHUHT OpTUO OopaérraH
KuiiMatinapu OwinaH TaBcuuaHaiuw, KpucTal TY3WIMIIMHUHT TapTuO Japaxacu Oy3uiaau,
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HYKCOHJIap Maiifo Oynaau Ba 3appadaJlapHUHI MeTacTaOuil, MyBO3aHAaTCH3 XOJaTUra YTHUILI COTUP
oymamm [11.12].

TynaupyBUMIIApHUHT TEKCTYpaBUMl XYCyCHUSTIIAPWHHM YPTraHWII IOYHW KYpCaTaIHKH,
(aosualmITHpUIral XoJaaTAa TYJIIUPYBYXM MOJAATJAPUHUHT KHYUKPOK 3appadaiap XaKMH, Y3ura xoc
F€OMETPUK CUPT MaWJOHM Ba FOBAKIAPHMHI Kymaiumu OwinaH TaBcu(iaaHagy, OyHH
¢daomtamTupuaMarad  xXojatraa TYJIIUPYBUWIAp OWIaH COJMIUTHPraHia FOBAK XaKMUHHUHT
OPTHUIINIaH aHUKIaI MyMKuH [13].

1->xanBan
I'yaponHuHr acocuii pu3snk-KuMEBMIi Xo0ccajiapu
I'ynpon
Kypcarkuuiaap Kymum-| Kymumua :ARTMB Kymmvua :ARTMB
acns | 6mman CIT | O MR | onan, By | [ HHMHa

b omaan. CII ' ouaan BY
20 °C nma 3UWIHK, KF/M3 955,10 930,10 924,52 953,68 942,54
80° ma mapTiaN KOBYITKOKJIHK,
yCII. Tpagyc 22,95 16,07 14,01 16,98 15,87
Cunmkaren KaTpOHJIAPHHUHT
Macca ymymd, % 17,81 18,94 19,95 17,98 18,76
/}z@anTeHnapHHHr Macca Yy, 576 6.94 8.01 8.98 7.99
Ernap, % 74,85 72,55 70,97 73,98 72,85
[Napaduanaunr Macca ynymm, % | 8,50 9,01 9,02 6,99 6,87
Kokcnam, % 11,01 13,99 15,03 12,30 12,98
Kulll 6¥¥iraa roMIma T
xapoparu ract oyimaras, °C, 55 53 51 50 49
25 °C na urHa Kupuo GopHIIT
gykypiare, 0,1 Mm 270 203 185 207 195

TynaupyBUMIapHUHT acocuil (U3MK-KUMEBUI Xoccalapura Ba OOFIOBYM MaTEpHATHUHT
rypyxaaru KuMEBMM TapkuOura TtabcupuHu Oaxomam Oyinua wmabaymoTnap 1-XKagsamga

KEeATUPWITaH. TYIAUpYBUMIAPHUHT  PEOJOTMK  KYpCcaTKHWiIapura, I[IYHUHTJIEK OOFJIOBUU
TApKUOWHHHT T'YPyX TapKHOHMra ce3uiapin TabCUpUHH Kypcaraau [14].
bepunran MabayMOTIapHM  TakKKOCHAIIJaH KeIHO0  YWKAAWKH, (aouIalITHPUITaH

TYIAUPYBYH MOJJAIAPUHUHT KUPUTWIUIIA CMOJIAHWHT TEXHOJOTHUK TapaMeTpJIapyuHH cakjiad
KOJWII Ba 0ab3u JKHXATIapaa Ce3wWIapiu Japakana sIXIIWiam HWMKOHWHH Oepamu. HOxopu
MOPO3JIMK HATWXKACHIA TYIMPYBYM MOJJajgap CMOJIa MOHMIapura HHcOATaH IOKOpH copOcus
KOOMMsiTUTa ra. MOWIapHUHT UMMOOUIN3AaTCUSICH MOOWJI TUCTIEPCUS MYXUTHHU KaMalTHUPHILTa
€pnam Oepaau, Oy 3ca, KYypUHHINN/AH, IOMIIATAIUII HYKTAaCHHU Ba CMOJAHUHT KUPUO OOpHIIMHU
kamaitupanu[15.16].

AHHKJIaHUIINYA, CcMoOJIafard Moaudukanusanan cyHr é&rmap wmukaopu 1,2-9,5% ra,
eémmmkokmk 20-41% ra kamasau, aMMo cMmosntanap Mukmopu 1,76-22,82% ra, xucnopon 2,5-4,6
Maprara omanu[17].

Acdanrennap HeTaaH oMHAETIaH OUPUKTUPYBYM MOJITATIAPHUHT CHHTEPJIAI Ba PEOJIOTHK
XYCYCUATIAPUHU aCOCHM TallyBYMJIapAaH Oupu XupcoOnaHaau. Kymmmuanap OuiaaH cMmojajaru
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acanteHIapHUHT MUKI0pH 6,98 man 9,75% rava, ¢aoamTHpUITaH KymuMmyaiap ownad - 7,12-
9,97% wuu Tamkwr >tau[ 18].

Tynaupuin meHeTpaTcusara Ba KOKCIAIl KHMMaTHTa MWKOOWM TabCcHp Kypcaraau, Oy 3ca
OpUKETIapHUHT TepMan OapKapopiuruHu TabMmuniaiiau. 25 °C xapoparia aHHMKJIaHTaH CMoOJa
HaMyHaJIapUHUHT KUpuO O6opurm 280 oupnukau Tamkui >Tau[19].

TynaupyBun MONJANAPUHUHT  KUpUTUIUIIA Oy  kypcatkuyHuHr 170-200 raya,
(daoyamTAPWITaH TYIMPYBUH Mojfaiapu OwraH - 160-190 Oumpnmkrada macaiiummra om0
kenanu. Canponen OwiaH TYJIIUPWITAH CMOJAHWUHT KUPUO OOPUITMHUHT Y3rapuilid KYMHp Ba
3€0JIUT TYJIAUPYBUM MOJAaNapu OWJIAH CMOJIAHUHT KUpUO Oopuiiura yxmaiiau. BorinoBUYMHUHT
KYIMMuacu3 Kokcianum Kuimat 12,54%, kymmmua 6mnan - 12,05-15,12%, daonnamtupunran
Kymumya ounan - 13,12-16,01% [20].

2-KaaBaj
KyHfup kymup OpuKeTIapUHUHT ACOCUI TEXHUK TaBcupIapu

Tapkubu GIS/I)I;Ia’ An, % | Bmad, % | Ctn, % | W, % | Wpt, % hl/fﬁi((l/)x’r Kp , MJIx/ xr
Kymup + cmona 5,99 15,98 44,95 0,32 2,09 5,74 27,95 18,98
Kymup + cmona+
carporien 11,99 17,97 48,94 0,52 1,99 3,97 28,97 21,15
Kymup + cmona+ 2499
aKT. Carporen ' 13,14 47,95 0,41 2,36 455 28,95 20,91
Kymup + cmoma+
KYMHP 11,01 | 17,30 | 5299 | 027 | 1,9 | 3,99 27,90 20,41
HaMyHaJapu.
Kymup + cmona+
dbaon kymup 13,99 15,78 55,86 0,27 2,30 3,97 28,97 21,98
K¥pcarkuunap B B
I'OCT 7299-84 6,9 24,99 64,84 3,75 2,82 28,98
Gex — OocuM kyuu, Mlla; AA — EKWIFMHUHT KypyK Kyn Tapkubu, %; prab  _ yUyBUH

MO TaMapHUHr peHTabemmury, %; Cr'— KypyK XoJaTjarM EKWIFMAArd YMyMHUH ONTHHTYTYPT
mukaopu, %; W — cyBHUHT cuHTHIIH, %; gud ¢ - EKWIFMHUHT KYypYK KYJCH3 XOJIaTH yUYyH SJIIH

kasopuss KuiMatd, MJDx/kr; KPu — EKWIFMHUHT HITYM XOJIATHJIArd MacT KaJopusi KUWMAaTH,

BofnoBuM TapKMOMHHUHT XYCYCHATIAPUHHUHI Y3rapuIlld TaxJIMIM LIYHH KYpcaTaJuKH, Xap
KaHgail OMPUKTHPYBUU MOJIANIAPH YUy H TETHPMOHJA OJIuHAAH (aoymamTupuil Oup Xui
KOHCEHTpauusaara (aojutaliTUpuiaMaral TYJIAUPYBYM MOJIACHHHU Y3 WYHra oJiraH OOFJIOBYMIa
HucOaTaH (PU3KMK Ba MEXaHUK XyCYCHSTIAPHUHT SIXIIMIaHUIIHUra o0 kemaau[21].

JlactnaOkyu ONMHraH HaTWKalap IIyHH KypcaTaaukd, [OKOpH cudamim EKWIFu
OpUKETIapUHU OJMII Y4YyH Kylujgarn napamerpiap MakOynaup: kymup Xaxmu 0-2,5 mwm;
KYMUPHUHT aHaIUTUK Hamiuru - 10-11%; umuoB Gepumn xapoparu -230 © C; uccUKIMK OmiiaH
unuioB O6epunr BakTh -180 muH [22].

Kyurup xymup OpukeTnapura KydWwraguran TtanabnapmaH Oupu Oy MaTepuaHH Y30K
Macodaliapra Tl Y9yH 3apyp OyiraH erapiy KyBBaTHU cakjamiaup. Typiu Xuwin TapkuOjaru
KOMITO3UIMSUIApDHU (PU3UK-MEXaHUK TaJKUKOTIap OYHMYa OJIMHraH MabilyMmoTiap orupiauru 15%
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cmoma, 10% TynoupyBun Ba 75% kymupmaH wuOOpaT KOMMO3UTCHsAaH (olganaHranaa
MYCTaxXKaMJIMK KYpCaTKUWIAPUHUHT OIIMIIMHKU KypcaTaau, Oy 3ca AXiu OpUKuUIl OuiiaH OOFJIHK.
"K¥mup-0ornoBun" unrepdeiicunaru y3apo tabcupiap, achanTeHiap Ba KaTpoHiIap TapKUOWHUHT
Kynaiumu Ba OOFJIOBYM TAapKUOMJArM IMacT KyTOJM MoWjIap MUKIOPHMHMHI KamMalumu Ouiax
O0oruK[23].

CrpyktypaBuil Qaon kymmmua cudaruga QaongamiTUpWIrad TYIIUPYBUM MOAJAHUHT
OMPUKTUPYBUMTa KUPUTWIMIIM HIUIOB OepuiMaraH TYJIJIUPYBUM MOJJacu OYiraH HamyHauap
OuJIaH COJMMILTHPIraHa HAMyHAJTAPHUHT CUKUII KYYHMHUHT CE3UIApIIN Y3rapyuimra oMo Kenaau.

Canponen, KYHFUP KYMUPHH TETUPMOHJA (AOJIAIITHPUIIHUHT ONTUMAJl BAaKTH 2 MHHYT
9KAHJIUTU aHUKJIAHIU, Oy OpUKETIIApHMHI MYCTaXKaMJIMIH OYHUYa SHT SIXIIM KUMMaTra SpHIIUII
UMKOHMHU Oepanu. bup Xui KoHCeHTparcusuiu (haoyutaluTUpuiIMaral TYJAAUPYBYM MOAJIACHHHU 3
n4ura oyran Opukersiapra Hucoaran Kyssar 1,5-2,0 6apobap opraau[24].

2-)KaJBanjga KeATUPWITaH KYHFHpP KYMUpP OpHUKETIApUHUHT (PHU3MK-MEXaHUK CHHOBJIApU
TYIJIAMUHU YPTaHUII HATHKAIApH IIYHU KypcaTaJuky, cMojara (paojulaliTUPUITaH CTPYKTYpaBUl
¢baon TynaMpyBYH MoJaIapH (carpornel, KYHFUP KYMHUP) KUPUTWIMIIN TEXHUK XYCYCHATIAPHUHT
Ce3WNIapii Japakaja sSXIIIaHUImUra onu6 kenanu. Mma® uyukwiran OpuKeTiapiaH KYpHUHHO
TypuONMKH, OpUKETIApPHUHI MYCTaXKaMJIUTMHU OUIMPUINTra OSHI KaTTa Xucca TYJIAUPYBUU
MOJAJIaCUHY  (aoulalUTUpUII OpKaidu amanra ommpuiand. ynnait kumub, 60cuM KyYUHHUHT
KUAMaTH HOpPMaJUIAIITUPWITraH KypcaTkuugaH 1,5-2 OGapaBap I0KOpH, KYIIMMYaJapHUHT
(daoymammm OWIIaH - TYJIIUPYBUM XycycusTura kapabd 1,8-3,2 GapaBap Ba aci CMOJaHH Y3 W4HUTa
oJITaH HaMyHaJIap Owinan conumrupranaa 1,7-4,0 6apasap roxopu[25].

Kymaunr muxnopu 14,20-18,50% opanuruna, Oy HOpMan KHAMaTIaH ce3uyapiv Aapakaaa
nact; OOFJIOBUM TapKuOHuaa 3e€onuT OYynaran OpuKeTiapnaa, IEoJuTIap/a MUHEpaJl KHUCMHUHT
KYTTUTH cababiay KyJa MUKJIOPH OMpO3 OMUIM Ky3atwianud. OauHTaH OpuKeTIapia OJTHHTYTYpPT
Mukaopu 8-19 GapaBap xam. BornoBum TapkubOu OYnraH HamyHajapaard HaMJIUK MUKIOPH acl
KyMHUpra Kaparahja TaxMuHaH 1,5 OapaBap mact O6ynu0, Oy KYIIMMYaHH KHUPUTHULI Ba
apanammManapHu Taiéprnam naituaa (MCCUKIMK OwiaH MIUIOB Oepuin) OWpo3 KypUTHII OWsIaH
OOFNMUK. BpuUKeTIapHUHT CyBHHU IOTHIN Japaxacu 2,15-2,45% wu Tamkun kuinaau, Oy cTaHaapT
kuiimaTnapaan 18-28% ra mact, OpUKETIApHUHT KOJAUK MyCTaXKaMiIur sca 15-25% ra kamasau.
[yaunraek, 6apuya HamyHayap Oup-Ompura €nmmmaciaurd Owmad TaBcuduanamu. Karponmapra
TYIAUPYBYM MOJAajap KUPUTWIMIIK OWiIaH OpUKETIApHUHT Kanopusuid Kuitmatu 29,89 MXK/kr
rava omaau[26].

YuayBun mMojmangap TapkuOWra kypa, ONTHUMAJIAIITHPWITAH TEXHOJIOTMK MapameTpiap Ba
KOMIIO3UTCHsIIap OWJIaH OJMHraH OpHKeTNIap TYTYHJIM MaWIINi KaTTUK EKUIFuiap Toudacura
kupanu. bupok, 230 ° C man 360 muHyTrada OynraH WIUIOB OepHIN XapopaTHIA TabCHP KHIIHII
BAaKTUHHMHT OIIMIIM OWJIaH Y4yBYM Mojajanap TapkuOuuHu 14-16% ra kKaMaWTHpUII MYMKHH.
bupuktupyBun mopmanap OunaH Oupra KUPUTWITAH Y4YyBUM MOJIAJIapHM aXpaTHO OJMII Ba
"TyTYHIMIUKHU" KaMalWTHpUII y4yH OpHKETIap MKKHIAM4H HCCUKJIMK OWJIaH MIUIOB Oepuiiaiu.
Onunran ékmrnauHr 850 © C Xxapopatna EHUIIM ITyHW KYpcaTauku, OpukeTiapHuHr ¢aumu 110-
113 cexyna wuuga comup Oynmaau Ba Y3rapTUpPWIMaraH CMOJIAaHM V3 HWYUTa OJITaH OpHKET
HaMyHaJlapy y4yH €HUII Ba €HMII NaThuAa o3rvMHa KyMMkuI Ky3atunanu. Konran kypcatkudnap
OenrusaHras tanalnapura xaBo0 Oepasu.

Kyurup xymup OpukeTIapu TapKuOM Ba TEXHOJIOTHK YCYJUTAPHUHT CTPYKTYpa XOCHII OYIIHIIT
*apa€HJlapura Ba IIyHIra MOC pPaBUIJa KOMIO3UTCUIIAP XyCYCUSATIAPUHUHT Y3rapuily TabuaTura
TabCUPUHM aHUKJIAIl Y4YyH PEHTreH Hypinapu Juddpakrcusicuaad (¢oijananrad  xonja
CTPYKTYpaBUH TaJKUKOTIAP YTKAZUIAH.
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3 >)xanBail.
PeHTreH Hyp/apH OPKaJIM OJHHIAH TAXJIMJI HATHAKAJIAPU

CocTaB KOMOO3HUIINH, 00. % r ,c°C 20° 0, A° o, %
yrosh ryApoH B 25 26,68 3,348 40,3
230 26,62 3,348 42,6
yromb ryApoH — 25 26,67 3,342 34,4
230 26,59 3,352 48,3
yroJib TyApOH aKT. LICOIUT 25 26,70 3,339 39,2
230 26,59 3,352 53,7
yTOJIb TyJIpOH carporienb 25 26,61 3,352 32,5
230 26,70 3,339 37,4
aKT. 25 26,66 3,344 36,5
yro PYAPOR 1 anponens 230 26,59 3,360 | 38,8
yromb ryApoH yrosth 25 26,68 3,341 36,0
230 26,61 3,350 46,2
yroJib TyApOH aKT. yrojib 25 26,64 3,346 41,8
230 26,50 3,363 43,0

3-kaaBalilaH KYypUHUO TypUOIUKH, Oapya HAMyHaJapHUHT KPUCTAUT YYKKHCH 26°
OpalMFU/a Ba KPUCTAJUT MaHKapaHUHT TEKUCIMKIapapo Macodanapu amanaa y3rapMmaiiau. YinapHu
acl cMmoia acocujgard OpukeTHUHT auddpakrcus oSrpu  YM3UFM  OWJIaH — TaKKOCJHAII
GdaomnamTupuiaral KymuMyanap OwiaH OpukerTiapiard amopd MYpT MaKCUMAIHUHT KHYUKPOK
muddpakrcust Oypuaknapura (0,12 © ra) 6upo3 CUIDKUIIMHU KypcaTau.

AHUKIaHUIINYa, OpUKETIApHUHT O0apya HaMyHajapura TePMHUK HIUIOB OEpHIN KPUCTATIIUK
JapaXaCUHUHT OIIUIINTa 00 KeNaJu Ba OJMHTAaH HATHXKAJlap/aH KelnO YMKKaH XO0JAa, KpUCTaILT
YYKKMHUHT MHTEHCHBJIUTH XaM OOFJIOBUM TapKHUOWAArd TYIAMPYBUM MOJJIAaCHHHUHI TaOuaTHra
O0ornuK. borioBumHu (aomnamrupmwirad miomMba Moananap OwiaH Y3rapTHpPUII KPUCTAILTUK
JapaXaCUHUHT OMpOo3 omuinura onud kenaau. TYIAUPYBUMHUHT TapKUOHWIAH a HUHT Y3TapHIld
TabMaTu TYNIUPYBUYMHUHT XOCWJI OYIraH moJWMep MOJJIACHMHUHT KPHCTaJUIaHUIN >KapagHiiapura
TabCUPUHUHT MYPAKKa0 XyCyCUATHHU KypCcaTaIH.

CanpornenHu OOFJIOBYM TapKUOWTa KUPUTHUILIA O HUHT KaMalHIIM, 3XTHUMOJ, TYIAUPYBUH
3appajiapy arjioMepaTrcCUsiCd Ba MOJUMEp KPUCTAJUIAHWII TE3MUTHHUHT Tacaiumm cababnu
KPUCTATM  XYAyAJap YIYyIIUHUHT Tnacaiumm OwiaH Oornmuk. Hlynngailt kw6, cmorna
OpraHOMHUHEpAT TYJIJAUPYBYH MOJIajapd OWIaH Y3rapTHPHITAHJA, YJIApHUHT TabCUPU aCOCaH
amop(¢ 30HaNIapra TapKaiaiu.

bpuker HaMyHalnapuHUHT pyxcaT 3TWITaH Cakjall MYIJaTUHU aHUKJIAIl, MEXaHUK Ky4UHU
WYKOTHUIL, YJIapHUHT SCKUpHUIN >Kapa€HuIa OpUKET Io3acujaa lo3ara KeIuIld MYMKUH Oyirax
IIMKACTIAHUIINIAPHA XUCcOoOra onuil y4yH 6 Oi JaBOMHUAA HKINM OMIUIJIApU TabCHpPUAA TYITUK
MUKECTH CUHOBIAp YTKa3mwigu. Xap 2 oiga O00CMM KyYMHMHT HYKOJUIIW, CYBHUHI CHHTHILIN
0axoJyilaHaM Ba HAMYHAQJIAPHUHT BU3Yall TEKIIUPYBU YTKA3UIIH.

4-)xanBangard MablyMOTIapAaH KYpUHUO TypuOIuKH, (aoUIalITUPWITaH TYIAUPYBUYN
MOJJIACUHM ¥3 WYHUra oJiraH OpHKeT/Iap 00-XaBO TabCUPUHHU KaM y3ura KaOyn KuiraH. Ymoy
KOMITO3UIUSUIAp YUyH OOCHM Ky4d aHbaHaBUH AMAaNa3oHAa KOJNAau, SXIIM HAMIWK KapIIWINTU
Ky3aTtuiaaud, Oy y30K BakT JaBoMuAa Y3rapmaiinu. bapua OpukeTnap acn MIAKIHMHH Cakjiad
KOJTaHINTH aHWKIaHau. by MonudukamusiaHran cMmonanu KYHFUP OpuKeTnapu artMocdepa
TabCUpUJA TapKa® KeTHIra KaMpoK MoWui Oynub, Tabumii mapouTiapAa O4YMK XaBoJa OJITH
oiiraya cakJIaHHWIIM MyMKHUH JIeTaH XyJiocara KeJHil y4yH acoc 0yaau.
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TankuKOT HaTwXKacuaa SXIIWIAHTAH TEXHUK XYyCyCHSTIap TYIUlaMura osra EKWIFd
Opukernapu onuHIUM. HopMaTuB-TEXHUK XyxXoKaTiapAa Ky3da TYTWITaH OpUKETIApHUHT 3apyp
TEXHUK cH(aTHHU TabMUHJIAII YIYYH MEXaHHUK (haoJUIAITHPHUII YCyJUIapuaad Goimananral Xoiaa
CMOJIaHHU Y3rapTUPUII TEXHOJOTHUSCH MILIA0 YuKWUiIAH, Oy 3ca 60CMM Ky4MHU KYIIMMYa paBUIIIA
OILLIMPHUILTA Ba Y30K BaKT JaBOMHJIa MEXaHUK XyCYCHUSTIApHU cakiamira Epaam oepaau [27].

AManra OmMpUITaH WIMHK-TAJAKUKOT WIUIAPUHUHT HaTHXKalaph TaXpuOa CUHOBIAPUHU
YTKa3ull Ba KyHFUP KYMHp OYMK KOHJIApM acOCHAA KYMHUPHUHI Maija KHUCMIIApUIAH KYHFUD
OpUMKETIApWHU UILTA0 YUKAPUIITHU TAIIKWJI THII YIyH aMajra OIIUPUIIUIITT MyMKUH[28].

bpukernanran KyMUPHHMHI NOTEHTCHAJI MIJKO3Japu Ba HUCTebMoiymiIapu PecnyOnukamus
XyAyJIuJa S>KOWJAlraH CaHOaT KOPXOHAJapu, YW-)KOM KOMMYHaII XV KaJduTd Ba DHEPreTHKa
Ba3UPJIMTUHUHT Tacappydugaru KOpXOHalapH, JHEpPreThka KOMIIAHUsIapu OYIUIIU MYMKHH.
Bynpgan Tamkapu WXTUMOMI OObEKTIAp, MauWlliMii MakKcajuiapAa KYMUpP HUCTEhbMOJN KWJIaIuraH
Xycycuii 1maxcrnap (yHJIapHH WCUTHIN, KOTTEXIJAp, BaHHANAp, cayHajap, KHYUK Qepmanap,
KaMUHJIap, KyTHjap, rapaxiiap Ba OOIIKagap) HIUIaTHII MyMKUH[29].
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BAPABAHJIM KYPUTTI'UY HACAAKAHUHI' OIITUMAJI HIAKJIN
A.A. AxynbaeB, M.A. Xycan6oeB

Dapeona norumexHuKa UHCMumymu
( Kabyn kuaunou 19.10.2024 11.)

Annomavus: Ywby maxonaoa 6apabaniu KypumeuuHu JOUUXanaul Makcaouoa ukKu cecmenmiu
HAcaoka Y4yH ONMUMAN WAKIUHU MAaxauiu amarea owupurou. Ieomempux mooendan ¢houdananuo,
HACAOKaHu IOKIAUL 8a MYWUpUUWL HACAOKA Ce2MeHmaapu opacuoazu xap Kanoail Oypuax opaiueuod
ypeanunou. Hacaoxa momonudan amanea owupunaouean MaKCumMan Xancm, MaKcumanl mywupuw oypiazu
6a MamMepuarHune ypmaya mywunl 0anaHOIUuU Y4yH meHeiamaiap magcus KUIUHOU.

Kanum cyznap: kypumuw dapabanu, Hacadka waxnu, KUSIUK Oypuazu, Mamepuan 103acu, KIAHU
K03 puyuenmu, mywiu y3yHiueu.

Aunomauun: B oannoti cmamve ¢ yenvio npoexmuposanus 6apabaHHoOU CYwuiKy Ovli NposeoeH
aHanu3 ONMuUMAanbHOU opmul  0gyxceemenmuol Hacaoxku. C  noMowpio 2eomempuieckol Mooenu
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Uccne008amsbl 3azpyska U paszepyska HAcCAOKU npu a000M yeie Medcoy ceemenmamu Hacaoxku. bviiu
npe()ﬂoafceHbz YpasHeHU:A Ol MAKCUMAILHO20 06bema, nepeHocumozo mamepuaia, MAaKCUmMailbHoco yeid
naoenust u cpedHell 8biCOMbl NAEHUST MAMepUand.

Knrouesvie cnosa: cywunvuwiii bapaban, popma Hacaoku, yeoi HAKIOHA, HOBEPXHOCHb MAmMepuad,
K03 puyuenm 3acpysKu, OIUHA NAOCHUSL.

Annotation: In this article, in order to design a drum dryer, an analysis of the optimal shape of a
two-segment nozzle was carried out. Using a geometric model, the loading and unloading of the nozzle was
studied at any angle between the nozzle segments. Equations have been proposed for maximum volume,
transported material, maximum angle of incidence, and average height of incidence of material.

Keywords: drying drum, nozzle shape, angle of inclination, material surface, load factor, fall length.

Kupum

Bbapabannu KypuTruwiap KaTTHK 3appajapHU KYpPUTHII yIyH CaHOAT jKapa&HIIapHa KeHT
kymnanwiaaan [1-3]. Bynmaii Kyputruwiap OapabaH VKM HyHalIMIIa KaTTHK MaTepHal OKMMHU
XOCWJI KWJIWII y4yH TOPU3OHTra Kusi OYynraH ailimaHaguraH TpyOagaH KWiIMHTaH. Matepuan
TapKUOWJAry CYBHHM OYFJIAHWMIIN YYYH 3apyp OVIraH MCCHKIMKHUA XaBO OKUMH OpKajlu Oepuiiaiu.
Kartuk Ba xaBo OKMMHU ypTacuaard KOHTaKTHH TabMUHJIAII Y4yH MaTepuai ojaTaa OapaOaHHUHT
WYKH 103acu OY1ina0 KOUIAIITHPIITaH HacaAKaIap OUIaH KyTapriiam.

bapabGannmu  KypuTrud  KOHCTPYKIMSCHHM  TAaKOMWUIAIITHPUIL, SHEprust  capuHU
KaMaWTHpUII Ba SKYHHH MaxcyloT CHpaTHHH OmMpHIml OyHIail ycKyHamap OwiaH
UIyFyJulaHaJuraniapaa Kkarra Kusukum yiroramu. [y cababnu, aitnanyBYr KypuTruuiap Hazapui
KUXATIaH KeHT ypraHwirad [4]. Anmapart KOHCTPYKIMSICH KypUTHII KapaéHU caMapaJopiurvuHU
Ha30paT KUIUII yuyH Kyaa myxumaup. lllyHra kapamaii, reoMmeTpuk Ba (pU3MK mapaMeTpilapHUHT
XUJIMa-XWJUTMTUHU, MaTephall XYCyCHATIApUHUHT TabCUPUHU WHOOATra ONraH XOoJNJa ammapar
KOHCTPYKUHMsCH OYiinya aHuK TaBcusap OepHIll MablyM KUMMHYMIUKIAP TYFAUPAIH.

bab3u tagkukornap OyHnail 6apabaH MUMIArd MaTEPUAIMHUHT XaTTH-XapakaTHra 3bTHOOp
Kapatagu [5—6]. Bomkamap sca OyHmai »xapaéH JaBOMHIAa HMCCUKIMK S(PQGEKTIIaApUHU TaXJIUII
KWINIITa Ba Mojesuiamra XapakaT kwidmanau [7]. ['eomerpuk ¢ukpinap acocan wmaTepuall
XYCYCHSITIAPUHU, MacallaH, TaOUHi KUSAIUK OypuarHu KaOu mapameTpiapra acocliaHTaH X0Jja,
KYPUTTUY KOHCTPYKIHMSICHHHM ONTHMAJUTAIITHPUIITA ACOCIAHTaH. YOy TaaKUKOTYHIAP TypyXH
opacuia Oab3uiapu aimaHyBuM OapabaH MUMAArd yprada OYIWIN BaKTUHH aHMKJIAITa KYIPOK
pTHOOP KapaTumran [5], Oomkamap 5ca Hacajaka MIAKIWHUHT YHIArW MaTepual MHKJIOpUTa,
MaTepUATHUHT COYMJIMIN MapJacy MIAKIXW Ba OaJaH/UIMTHra KaHAald TabCUp KHIHUIIUTA KYIPOK
KU3uKumaay [6]. BusHuHr Makonamu3 ymoy CYHITH TaAKUKOTIIap Toupacura KUpaiu.

C.G.J. Baker ukku Typmaru Hacagkanapaa (Oypyakin Hacajka Ba KCHraWTHPHITaH ailyiaHa
HacaJKka) HacaJika TEOMETPHUSCHUTA Ba MATEPHATHUHT TAaOUUI KUSUTHK Oypuarura kapab MatepuaiHu
XQKMUHU 0axoJjaml y9yH T€OMETPUK MOJICTTHU TakauM dTraH [8]. KelinH y ¥3 Moaenu Ouiian TYIuK
SHEprusia HacaJaKa IKIaHUIIMHU TAbMHUHIAII OpKaIu OapabaH MuMra >KOMIAlTHPUIUIIIA MYMKUH
Oyran MakcMMan HacaJKanaap COHUHU XUCO0Iad YUKIH.

J. Kelly nacankanapaan MaTepUaIHUHT TYIIHPUII TE3TUTUHE XUCO0JIa0 YMKIH Ba KYPUTIHY
Oyiinad KaTTUK MOJJAJTAPHUHT OWp XWJI TaKCUMJIAHUIIMHW TabMHWHJIAWIWTAH Ha3apui HacaJka
reOMeTpUSICHHM HUIad yukau. Ymoy npodun "Tenr Oypuakim Takcumot" npodunu aed atamanu
[9].

TaakukoTnap MIyHH KYpPCaTAUKW, KYPUTTHUHUHT HACaJKalIapu Ba AHUKPOFU YIApHUHT
IIAKIA Ba JKOWIanryBu OapaOaHid KypUTTHYIap WIIWHUA ONTUMAJUIAIITUPHUINAA YHTHOOPTra OJHII
Kepak Oyiran MyxuM Macamamup. ['a3-KaTTUK MOJJIa aIOKAaCUHM SXIIUJIANI YYyH KATTUK 3appajap
émrupu OapabaH KYHIAIAaHT KeCUMH Oyiinua karta Oypuak Opajufuaa cOYnO OepriIiIIM KypUTHII
camapaJIopJIMrura Ce3uiiapiiv Tabcup kypcaraau. [10].
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Ymly makoja Hacajakajgap MAKIMHA ONTHMAUIAIITHPHIN YIYH UKKH CETMEHTIHN HacalkKa
[IaKJIM OWJIaH MaTepUANTHWHT ¥y3apo TabCHUPWHHU KypuO ymkamu3. bu3 HacagkaHW MaTepuaHu
yiad Typuil KOOWJIUSTHHH, MaTepHUa COYMINII Oypyaru Iuana3oHH Ba TYIIMII OalaHAJIUTHHU,
Oy cerMeHTiap opacujard Oyp4yakHu Ba OapaGaH neBopu OWJIaH Hacajka opacHujard Oyp4YakHH
TaAKUK Kuinamu3. Hacangka cermentnapu Ba 6apabaH paauycu ypracuaard ymdam HUCOAQTUHHHT
TabCUPHU XaM KYpHO YMKaMU3.

Ha3zapmuii kucm

bu3 paguycu R Ba y3ynnuru L, Hacaakanap conu N Oynran 6apadanuu kypub unkamus (1-
pacm). bapaban w Oypuak Tesnuruna ainanagu. Hacagxkanunr Oypuak Xxonatu © Ba Hacajka
YIUHHHT Oypuak xonatn Op ned Oenrwmaiimu3. HacaakanuHr y4um Ba OapabaH YKH opacuiaru
Macoda Ro , 7bHU Haca/Ka YYMHUHT pauycu Oyiaau.

- = 35
Tabuuii KHATHK
Oypuaru

l-pacM. Hacagkamap Owian  OapaOaHHUHT  KYHJaJIaHT
KECUMUHUHT CXEMaTUK KYPHUHHUIIY.

bapabaHHMHT TAaCTKM KUCMHIArd Marepuan Xaxmu. bapabaH wyugard MarepuaiHu

COUYMJTyBUAH IMCIIEPC MaTepuajjiaH TapkuO TOMNraH y3JIyKCu3 OKUM cudatuna xaOyn KuiiaMus3.

bapaGan ocTkM KHCMHUAA >KOMJIAITaH MAaTEPUAIHUHT IOKJIAHUII Japakach YHUHT XaKMH Ba
OapabaH aiianacu OYyinya Kyiunarunya 0ynaau:

K, = V‘AZ’” = —an L

7zR’L 7R )

By epna: Vyam - 6apabaH oCcTUIATH MaTePHAN XaXKMHU, Syam— MaTepHal drajiarad 103a. Exu

MaTepuaaHu 6apadaH OCTKH KUCMHJIa XOCHII KHITaH Oypdyak B 6yiinya:

1 .
Ky =5 (f=sin f) 2

bapabGaHHMHI DacTKM KUCMMJArM MaTepUAJHUHI  YI4YaHraH MaTepual  o3acura
MEPIEeHIUKYISIp PaBUILa MaKCUMaJl OallaHJIUT |

N, = RA—COS =
o = R(L—COS 2) 3)

bapabaH rOKJIaHUIITMHUHT Y4 XWJI XOJaTUHU OW3 [5] ma Taxymia KuiraHMu3. Arap Hacajka
OapabaHHMHT IOKOpU SipMHAa OynraHjga marepual COYMWIMINM OOIlIaHCa, Yy KaM HOKJIaHTaH
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XUCcOOIaHn0, XaBo (Qazacuja MaTepHATHUHT OYIWII BAaKTH aH4Ya Kamasau. Hacagkamap TYIuK
MaTepuana OWIaH TYJTUpHIMAaraHujaa, KypUTIHY KaMm IOKJIAaHTaH XOJIaTAa HILIaETraHd TaXMHH
KWIMHTaH. Arap 0apabaH IOKJTaHUIIN OIICa, HACAJAKaJaH MaTeprua COYMINIIN TE3POK OOILIaHa M.
Hacankanu tymmpum Oommanumu O=0° 6ynran xonatga OapabaH HOpMall FOKJIAHTAHIUTH
aiiTiagu. by IokiaHraH Xosataa, MCCHUK XaBo (a3ajard Marephal MUKIOPH Makchumai ae0
TaXMHH KWIHHaAH [7]. Arap OapaGaHHU TYJIIUpHUIN HUCOATH sSHaga ouIMpHica, OapabaH XajmaH
TaIIKapy IOKJIaHraH 1e6 TacHudaanaan. Hacaakanu TYIUK TYIIUPHIN yIyH 3apyp OViaranmaH kypa
KYNpOK KATTHK MoJjajap Mapxyna. byHpal xoJsijga, HacajkalaH COUYMJIMII MaTepuaa TYIlarujaaH
6<0° Oypuak octuaa OonniaHagn. AMMO, HacaJlkajaa FOKJIAHTaH MaTepHauiap Xa)KMH OIIMaiu.
Hacankanman 6©=0° HyKkrajgaH OJNJHMH TyIITaH MaTepHall TYFpUAaH-TYFpu OapabaH oOCTHIATH
MaTepHuall TYIIIarura COYMIan Ba XxaBojaru (azajgard Matepuail MUKIOpUTa Xucca Kymmaiau. bus
Oapaban HOpMal €KM XaJIaH TalIKapy FOKJIAHTaH IMIAPOUTIA UILIANAN, ShHU HAcCaJKa OUNaH TYIUK
1o0kJaHraH 1e6 xucoonaitmus (seHU (R—Ro)<h,um). bapaban aiinanuimm tydaiinu Hacaakazap

6apabaH ocTHIaru MaTepuai Tylaruaan yTuod, matepuan Ouian TYIuK okinaHaau. Hacaaka
O, Oypuak octuaa 6apabaH OCTUAATH KaTIaM/IaH aKPAITHO YUKAIU:

(R - Ro) < h.Mam
IOxopunarn mynoxasanapra kypa, 6u3 Hacagka O=0° xonaruga OyiraHaa, MaTEPUATHHHT
° | Y HacagKaJaH COYMJIMINK OolulaHagd ae0 TaxMHH
Kusauk oypuacu KWJIaMU3.

Hacankanapga wMarepuan xaxmu. bus
HacaJKaHU 2-pacMjJia TaCBHPJIAHTAHUICK KYpHO
yuKamMu3. MKKM KHCMJIM HACaJKaHUHT yiIdamiapu
KyAHuJard mnapameTpiiap OwiaH XapakTepiiaHalu:
oupuHun KucM AB y3ynmuru Li , UKKUHYH KHUCM
BO y3ynmuru L, Ba ynap opacumaru Oypuyak oa

h Ounan HACaJKaHWHT alJIaHuUII XaJIKacu

" oenrmnanaan. by epna 6apaban yxuma xoimamran

== “x a/ @ ~ Kysraamac Ba HacaakaHuHr ydmpa O HyKrana

X JKOMJamraH KysranyByaH JlekapT KoopauHartaiap
2-pacM. MKku KMCMJIM HAacaJKaHMHT CXEMACH. CHUCTEMaJIapUHH KYpHUO YMKAMMU3.

bapaGannuHr aitmanumn xxapaéHuaa MaTepual drajularad 03aHu XUcoOam yuyH aBBai A Ba
B HyKTramapHUHT KOOpAMHATaJapuHU, Ky3FaaMac Ba KY3FallyBYaH KOOpAMHATajJap CHUCTEMAacCH
opacuaaru Oypuak © HU aHMKJIAII JIO3UM.

WKy cerMeHTIM HacajJka y4yH TEHIJamaiap CUCTeMacHHHM Kypub yukamuz: 1 Ba 2
CEerMeHTJIap yu4yH

B

Rcos—

R, (4)

T
0, =- - ¥ —arccos

Ouex =7 +Y,—y+¥—¢

()
Oy :ﬂ—arcco{%sin[g—yf D (6)
A BaB koopauHatanapHu KyiHuaaru TeHrIaManapJaH TOTHIIAH:
X, =L, @
Yo=0 )
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Xg =X, —L,C05(,) )

-
=—L,SIn (&
Bynna B Hykra cratsioHap KOOpAMHATamap CHCTEMAcHIa KyWHIAard TEHIJIaMara kaBo0

Oepanu:

X2+Y2 =R’ 12)

KysranyBuan koopaumHatamap cuctemacu (X, Y) Ky3raimMac KOOpAMHATAJIap CHCTEMacu
(X)Y) Ownan Kyiinaarinya OOFJIaHTaH:

Xy =Xo+X, €08(5)+Yy,sin™(5)

(13)
Y, =Y, +Y,c08(5)—X,sin™(5) (14)
By epna: Ro — HacaikaHUHT OXUPTH HYKTACUHUHT ailJIAHHII PaJHYCH:
X, =R, cos(6) (15)
Y, =R,sin(f) (16)

(17) Ba (18) Tenrnamanapuu (16) Tenriaamara Kyin0, OM3 HacaJKaHUHT Xap KaHaai Oypuak
@ XolaTh ydyH €4YMIll MYMKHH OYJraH TEHIVIaMaHW oiaMu3. Moaaui 4u3uK ydyH KyWuaaru
TEHIJIAMAaHU OJIaMU3:

HacagkaHuHr WKKWMHYH CETMEHTHHM OCNTWIaiauraH HyKTa Kydmmarm adccmcca
KOOpAMHATAacUra 3ra:

a‘2

X, = ——2— 17
* tan(y)—h, 4
Ba opaunaTa koopauHaTacu y, =a, +b,X, (18)

Kartuk 3appauyamap caTx 4YW3MFHMHUHT OapalaH [eBOpU OWJIaH KECHINWIIM KyHuaarua

a0Occuccara era:
B,*+/B ?—4A B
w w AN w (19)

Xy =~ 2A
Byepma A, =1+[tan(a)]? (20)
B, = 2X,(cos(ar) —tg (»)sin(5) )+ 2Y, (tg (7 ) cos(5) +sin(a) ) (21)
B,=R? +R? (22)
OpauHara yu3uru
Y =X tan(y) (23)

Hacankagarum 3appalaHuHr Srajularal [o3ajlapu y4 Xwil KypuHumina Oymamu (3 pacm).
bupuHun xonma, Hacajka martepuan OwjaH TYJIMK TYJATaH, MaTepuan 3appamrap OapabaH WYKH
JeBopurayda eTu6 0opaau Ba MaTepual drajularat 13a TypTt Oypuak makiauaa 6ynaau (3a-pacm).
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a §) B
3 pacm. Mkku KucMiti HacaJKaJard MaTepUATHUHT rajjlaraH 103acu KYpUHUILIH.
by xompma, Hacamkamarm wartepuan JrajjlaraH I03aHM KyWHJOaru TeHrJiama OwiiaH
aHUKJIaUMM3:

1
S:E‘(Xl'yz-l-xz'y3+X3'y4+X4'y1)_ (X2-y1+X3-y2+X4-y3+X1'y4)‘ (24)

WNkkunum xonatna, matepuan O0apaban 6apaban m4ku neBopura eTud Oopmaiina Ba Hacaaka
nuuaa yaoypdak makiauga 6ymaau (36-pacm):

1
S:E|(X1'yz+xz'y3+xs'yl)_ (Xz'y1+X3'y2+X1.y3)| (25)

Y4upH4M XonaT/a, HACAJKAHUHI MKKHHYM KHUCMUHHUHT KHSJIUK Oypyard, MaTepUaTHUHT
TaOuuil KUSUTMK TeHT OYaau Ba HacaaKaaa Matepuai Koamanau (3B-pacum).

Hacankanunr makcuman Tymupuin Oypuaru. Hacajka yYMHUHT X0JaTu O, OYAraHumga
HacaJgKaJgard Martepual TYJIMK couywiran ned xucobmaiimm3 (3-pacm). Hacankanunr Oy
MO3ULMSCUHN KUMMATHHU aHAJUTUK XHUCOOJalla Hacajka LIAKIMJIAH TalllKapyd MaTepUaJTHUHT
TaOuuil KUsTMK Oypyard, YHMHT HaMJIMTH Ba KYIU1ad mapaMmeTpiapHd HMHOOATra OJMII JIO3HM.
Maxkcuman Tymupunl Oypuyaruiy Kyiuaarnya aHuKJI1aiMus3.

MarepHuaaHUHT TYIIUIINA OaJaH U H.
Bapaban numma xapakarnaHaéTraH XaBOHUHT
3appa XapakaThra TabCUPWHH HWHOOATra
oJIMaii, MaTepUaTHUHI BEPTUKAJ TYLIUIINHUA
¢dapaz  Kwicak, HacagkaHUHI  Oypuak
XOJIaTUra Kypa HacaJKaHu TapK 3TraH KaTTHK

Magcuman Tyumprm
Oypuarn

A SKUCMHHHT TYIIHUII OaJlaHUINTHHHU
XHUCOOIaIINMHU3 MYMKUH. Bynnaii
TaXMUHHUHT acocin DKAHJIATH

ucbotrnanrad[8] Ba y daxar roxkopu Ppyx
COHM YYyH SKCHEPHMEHTA] HaTIKalapAaH
yeTra 4YWKaau, 4YyHKH OyHmall xomataa
Marepuarl  NapAajJapuHUHT  TapKaJIWIIN
Tyhaiinu 6ynaay.

Hacanka 6apaban octuiaru Marepuan
KamiaMuHu O = 6O, Oypyak ocTHia TapK
staau. KaOyn Kuiran maptumMusra, kypa O =
0° Oymranma 3appanap COYWIMITHH OomuiaHagu Ba O = O, KuhWMaTrada JTaBOM OTAJIH.
Hacankanuar Oypuak xonat, 6apabaHHU TYIIUPUIT KOA(PPHUIMEHTHTa Ba MAaTEPHATHUHT TaOUUN

TaOuuit KK
Oypuarn

4-pacMm. bypyakiapHUHT CXeMaTHK KYPUHUIIIH.
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KWSUTMK  Oypuarura Kapad, HacaJKaJaH COYWIraH 3appaiap OapaOaHHUHT OCTKH KHCMUIAru
Marepuan KarTiamura, O0apaOaHHMHI MYKHM JieBopura €ku OOIIKa HacaJkara TabCHp KWIIUIIU
MyMKHH. bolka Hacakanapra TabCUpUHH, allHUKCA, HAacaIKa TeOMETpHsIIapy YIyH 0axosmamn Kya
Mypakkab xucoOnanamu. bynnail Tabcup ¢akatT ukkuTa €HMa €H TypraH HacaJKaHWHT COYMJIMIL
OypuarlapuHUHT KaTTa KuWMaTiapuaa HamMo€H Oynaau Ba IIYHHHT Y4yH 03 MUKIOpAaru
Matepuanra tabcup Kunaau. llly caGabmapra kypa, 63 MaTepHaTHUHT Hacagkanap OunaH y3apo
TabCUPHU XHUCOOTra oaMaimMus.

Hacankanan coumnaérran matepuas 0< O < O, opanuruga coymmod, 6apaban octura

TylmiaJau:
R..(B
6. . =m—arccos| —sin| =—— 6
max — 7€ [Ro (2 j/fjj (6)

By xomn1a MaTepHaTHUHT TYIINLI

h R /. .
= E"(sm §—cosStan y, )+sin(B+v)+cos(B+v)tany,
OaJIaHUINTH: cos i @)
R, /.
= Z +-2(sins—cosStan y, )
cosy, R

Maxkcuman Hacaakamap coHu. Opatna, OapabanHiay KypUTTUWIapAa amnmapaT XaXKMHIaH
Makcuman (o jasaHuIl Ba MaTepuall MUKJIOPHHM OIIMPHII YUYH HacaJlKajap COHU MIIOXKHU OopHrya
Kynpok 6ynuim kepak [8]. bapaban kyHIananr kecUMUAard OYMK 30HaIap XaXKMHUHUA KaMaHTHPHIL
ycymnapuaan Oupu Oy HacagkanapiaH COYWIAaETraH MaTepUaJUIApHUHT YMYMHUH MaiJlOHMHU
Kynaiitupumnup. byHra HacagkamapHu OapabaHra HWIOXKM Oopuya KYMPOK YpHATHII OpKAIU
SpUIIMII MYMKHH. BHpOK, HacaikalapHUHI MakKCHMMall COHM 4YeKcu3 3mac. bup ToMoHAaH,
HacajJkanap opacujaaru Oypuak [1] 6ynummm kepak, IryHJa KYIIHA HacaIKajiap KEHUHTH HacaJIKaHU
MaTtepuai OWiIaH TYJIUK IOKJIAHUIINTA TYCKUHINK KuiMaiau. IKKMHYM TOMOHJAH, HacaJakajlapaaH
TyIITaH MaTepuajulap OKMMM KECHUIIMAclIUr¥ Kepak. byHmall Xonna, MICUTYBYM XaBOHUHT YTHILIN
KUIUMH OViraH KaTTHK 3appajiap TYIUIaHTaH 30HAJIAp XOCHJ OyiIaau Ba HMCCHKIMK Ba MOJa
aJIMalIMHYBH JKapaéHUHUHI CcaMapaJopiurvuHu mnacasad. HacagkagaH coumna€TraH Mmarepualn
OKUMJIApH OpacHIard MHHMMal macoda Kamuaa 3appajJapHUHT ypTaua AUAMETPH TEHT OYIHIIN
Kepak 71e0 TaXMHUH KW MyMKHH.

Hacankanuar © = 0° HyKTajara XojaTHra MoC KeJlaJIuTaH HacaaKa TYJIHK MaTepuai OuiiaH
TYJIMPWITAaH Ba Matepuan A HykTaaa OapabaH neBopura terud Typaau. bapaban nesopu 6yiinad
HacaJKaJJapHUHT MaKCHUMaJl COHHM TYFPUAAH-TYFpU A HYKTaHMHT KOOpAMHaTaiapura OOFiukK (5-
pacMm). A.B.AnTyx0B KYIITHU HacaakKajgap opacuaard OypyakKHHHT MUHUMAJl KHUMaTH YYyH YHUIAru

TeHTTIaMaH| Takiu@ Kunrax [1]
Qi = ArCty (Iltiﬂ] +arctg (II?_ZJ (26)

b b
bupok, HacagkadapHUHT ONTHMAll COHM KEHWHTH HACaJKaHWHT MaTepuan OwiaH
FOKJIAHMIIINIAa TYCKUHIIMK KHiIMaciauru kepak. @.JlomuHe Hacaakaiap MakCHMall COHM KyWHJaru
TEHTJIaMa OWJIaH aHUKJIANTHU TaKIu( KUJITaH:

N

A D

-1
rmax = flOOr| 27| arctg Ja —min| 6;arctg To 0 (27)
X 5=6, X 5=0

XyJoca
IOKopuaa KuMIMHraH TaxjIMiulap acocuaa, 0apaOaHHUHTOCTKM KHUCMHJArM MaTepUaTHUHT

XAKMUHH, HacCalKajlapJda MaTepual XaXMH, HaACaIKaJapHUHI' MaKCHMal COHHM, HaCaaKaldaru
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MaTepUaJTHUHT OXUPrd COUYWIMLI Oypyaru Ba OalaHAJUMIMHM XHcoOjam Oyiinuya TeHryiamasiap
TaKIUM KWIMHIW. bepuiiran TeHriamanap acocuja aHuK (GuU3MK KUMEBUN Xoccanapra ara Marepual
YUyH MKKW CETMEHTJIM HacaJKaHU ONTUMAaJ MIaKIMHU aHUKJIAIl MyMKHH.
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Annotation: Sustainable resource management in manufacturing has become an imperative for
industries seeking to balance productivity with environmental stewardship. This article explores the key
strategies, innovations, and challenges in optimizing the use of natural resources, energy, and materials
within manufacturing processes. Through the integration of advanced technologies, circular economy
principles, and enhanced operational efficiency, companies can significantly reduce their environmental
impact while maintaining profitability. Statistical analysis of global manufacturing data reveals that
industries employing sustainable practices have reduced their energy consumption by an average of 15%
and material waste by up to 30%. This article also presents case studies from leading firms, demonstrating
how sustainable resource management has yielded both ecological and economic benefits.

Keywords: sustainable resource management, manufacturing, energy efficiency, circular economy,
material optimization, environmental impact, resource conservation, industrial sustainability, technological
innovation, waste reduction.

Annotatsiya: ishlab chigarishda resurslarni bargaror boshgarish atrof-muhitni boshgarish bilan
mahsuldorlikni muvozanatlashtirishga intilayotgan tarmoglar uchun zaruriyatga aylandi. Ushbu magola
ishlab chigarish jarayonlarida tabiiy resurslar, energiya va materiallardan foydalanishni
optimallashtirishning asosiy strategiyalari, yangiliklari va muammolarini o'rganadi. llg'or texnologiyalar,
aylanma igtisodiyot tamoyillari va operatsion samaradorlikni oshirish orgali kompaniyalar rentabellikni
saglab, atrof-muhitga ta'sirini sezilarli darajada kamaytirishi mumkin. Global ishlab chigarish
ma'lumotlarining statistik tahlili shuni ko'rsatadiki, bargaror amaliyotni qo'llaydigan tarmoglar energiya
sarfini o'rtacha 15% ga va moddiy chigindilarni 30% gacha kamaytirdi. Ushbu magolada, shuningdek,
resurslarni bargaror boshgarish ekologik va igtisodiy foyda Kkeltirganligini ko'rsatadigan yetakchi
firmalarning amaliy tadgiqotlari keltirilgan.

Kalit so'zlar: resurslarni bargaror boshgarish, ishlab chigarish, energiya samaradorligi, aylanma
igtisodiyot, materiallarni optimallashtirish, atrof-muhitga ta'sir, resurslarni tejash, sanoat barqgarorligi,
texnologik innovatsiyalar, chigindilarni kamaytirish.
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Annomayusn. Ycmoiiuugoe ynpaeieHue pecypcamu  HA  NPOU3BOOCMEe  CMALO  HACYWHOU
HEobX00UMOCmvio 0l OMpAciel, CMpPeMAWUXcs cOAIaHCUpo8ams NPoU30OUMENbHOCL ¢ 3abomoti 00
OKpydicatoweli cpede. B amotl cmamoe paccmampusaiomcs, Kiouesole cmpame2ui, UHHO8ayuu u npooiemol,
Ces3AHHble ¢ ONMUMU3AYUEN UCNOAb306AHUsS NPUPOOHLIX Pecypcos, JSHepeul U Mamepuanog 8
npou3Bo0CmeeHHbIX npoyeccax. brnazodaps unmezpayuu nepedosvix MeXHOA02UU, NPUHYUNOE IKOHOMUKU
BAMKHYMO20 YUKIA U NOSIUEHUIO ONEePAYUOHHOU IDOEeKMuUeHOCU KOMNAHUU MO2YM  3HAYUMENbHO
CHU3UMDb 8030€liCBUe HA OKPYICAIOWYIO cpedy, COXPaHss npu dmom npubdsviivHocms. CmamucmuuecKkull
AHATU3 MUPOBBIX NPOU3BOOCMBEHHBIX OAHHLIX HOKA3bIGAEN, YMO OMPACAU, UCHOAb3YIOWUE YCMOUYUBbIE
Memoobl npouU3e00CmMed, CoKpamuiu nompedietue sHepeuu 8 cpeoHem na 15%, a mamepuanvhvle omxoovl -
00 30%. B omoii cmamve makxdce nNpeoCmasieHbl MmemMamuieckue Uccied08anus 6eoymux @upm,
OeMoHCcmpupylowue, KaK YCMoUuYueoe Ynpasjienue pecypcamu NPUHOCUM KaK IKOAO0SUYECKUue, max u
IKOHOMUYECKUE B8bI200b.

Knwuesvie cnosa: ycmoiiuugoe ynpasienue pecypcamu, npouzsoo0Ccmeo, smHepeodpghexmugnocme,
IKOHOMUKA 3AMKHYMO20 YUKAA, ONMUMUAYUSL MAMEPUANOs, B030eUCmeue Ha OKPYJICAIOWYI0 Cpedy,
pecypcocbepedicerue, NPOMbILIEHHAS] YCIMOUYUBOCHb, MEXHOA0SUYECKUE UHHOBAYUU, COKPALYeHIUe OMX0008.

INTRODUCTION

The manufacturing sector accounts for approximately 19% of global energy consumption
and 30% of greenhouse gas emissions, making it one of the most resource-intensive industries
globally. The growing concern over resource depletion, environmental degradation, and climate
change has necessitated the adoption of sustainable resource management (SRM) practices across
manufacturing operations. SRM in manufacturing encompasses strategies that optimize the use of
raw materials, energy, and water, while minimizing waste and emissions. The International Energy
Agency (IEA) projects that by 2050, sustainable resource management practices could reduce
global energy demand by up to 40%, contributing significantly to achieving net-zero carbon targets.

Recent advancements in manufacturing technologies, such as Industry 4.0, digital twins, and
the Internet of Things (10T), have enabled manufacturers to monitor, control, and optimize resource
use in real-time. Additionally, the shift towards a circular economy—focused on reusing and
recycling materials—has led to a decline in resource extraction and waste production. In Europe, for
example, the adoption of circular economy principles in manufacturing is expected to reduce
material waste by 50% by 2030.

This article examines the importance of SRM in manufacturing, identifying key challenges,
methodologies, and the economic benefits associated with sustainable practices. Through a
comprehensive literature analysis and case studies, this paper explores how leading manufacturing
firms are addressing resource efficiency while remaining competitive in the global market.

LITERATURE ANALYSIS AND METHODOLOGY

Sustainable resource management in manufacturing is rooted in the principles of
environmental economics, which seek to balance industrial growth with the efficient use of natural
resources. Studies by the World Resources Institute (WRI) show that global material demand is
expected to double by 2060, driven by industrial growth in developing economies. This heightened
demand underscores the need for manufacturing systems that prioritize resource efficiency and
waste minimization.

A review of existing literature reveals that the implementation of SRM has been facilitated
by the integration of technologies like artificial intelligence (Al), big data analytics, and blockchain.
A study by the Fraunhofer Institute in Germany indicates that Al-based systems can optimize
manufacturing processes, reducing material waste by 20% and energy consumption by up to 15%.
Similarly, the Ellen MacArthur Foundation’s research on circular economy models highlights that
businesses adopting material recovery and recycling methods report a 40% reduction in resource
consumption[1-2].

For this study, the methodology involves a quantitative analysis of resource consumption
trends in the manufacturing sector from 2010 to 2023. Data from the International Energy Agency
(IEA), Eurostat, and the U.S. Department of Energy will be utilized to assess the impact of
sustainable resource management on energy use, material efficiency, and waste reduction. Case
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studies from industries such as automotive, electronics, and heavy machinery will provide insights
into the practical application of SRM. A comparative analysis of firms that have integrated SRM

practices with those that haven’t will be performed to determine the economic benefits.

Table 1.
Theme Description Key Findings/Statistics Relevant
Ne Technologies/Practices
Energy Optimization of energy | Global energy demand in | loT-based energy
1 | Efficiency consumption in | manufacturing could | monitoring,  Al-driven
manufacturing decrease by 40% by 2050 | process  optimization,
processes. with sustainable practices. | renewable energy
integration.
Material Reducing raw material | Firms reported a 22% | Circular economy
2 | Efficiency usage and minimizing | improvement in material | models, lean
waste through efficient | efficiency, reducing waste | manufacturing, material
resource  management | by up to 30%. recycling, and reuse
practices. strategies.
Circular Transitioning from a | The adoption of circular | Material recovery,
3 | Economy linear "take-make- | economy practices could | product life  cycle
dispose” model to a | reduce material waste by | extension,
regenerative system | 50% in Europe by 2030. remanufacturing, and
focused on recycling. design for disassembly.
Renewable | Using renewable energy | Companies reduced fossil | Solar  panels,  wind
4 | Energy sources such as solar and | fuel dependency by 35% | energy systems, energy
Integration | wind to power | and  lowered  carbon | storage solutions, and
manufacturing emissions by 50% in some | smart grids.
processes. plants.
Technologic | The role of emerging | Al-based systems have | Artificial intelligence
5 |al technologies in | reduced material waste by | (Al), digital twins, big
Advanceme | improving resource | 20% and energy | data  analytics, and
nts management and | consumption by 15%. predictive maintenance.
efficiency.
Economic The financial benefits | Firms adopting SRM | Cost-benefit  analysis,
6 | Impact associated with | practices observed a 12% | resource accounting, and
implementing increase in operational | real-time monitoring
sustainable resource | efficiency and higher | tools.
management strategies. | profitability margins.
Barriers to | Challenges faced by | SMEs struggle with high | Financial incentives,
7 | Adoption manufacturers, upfront costs and limited | public-private
especially SMEs, in|access to  advanced | partnerships, and
implementing technologies, particularly | government  subsidies
sustainable resource | in developing economies. | for green technologies.
management.
Environmen | The ecological impact of | Manufacturing  accounts | Low-carbon
8 | tal Benefits | sustainable resource | for 30% of global | manufacturing
management, including | emissions; SRM practices | processes, energy-
reductions in emissions | could significantly reduce | efficient machinery, and
and waste. this with sustained effort. | sustainable material
sourcing.
Policy and | The role of | International  standards | Compliance with
9 | Regulation | governmental  policies | like SO 50001 and | sustainability
and regulations  in | government incentives are | certifications,
promoting  sustainable | crucial to advancing SRM | governmental policies,
practices in | in the industrial sector. and environmental
manufacturing. standards.
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This table encapsulates the core themes of sustainable resource management in
manufacturing, highlighting key findings, relevant technologies, and barriers to adoption. Each
theme contributes to a holistic understanding of how industries can optimize their operations while
minimizing environmental impact [3-4].

RESULTSN

The analysis of global data from 2010 to 2023 reveals significant trends in the adoption of
sustainable resource management in manufacturing. Firms that implemented SRM practices
observed an average reduction in energy consumption by 18%, while material efficiency improved
by 22%. In the automotive sector, manufacturers such as Toyota and BMW, which adopted lean
manufacturing and circular economy practices, reported a 30% decrease in waste and a 25%
reduction in resource extraction over the past decade.

Furthermore, renewable energy integration within manufacturing processes has seen a sharp
increase, with companies reducing fossil fuel dependence by 35% on average. For example,
Siemens reported that its manufacturing plants in Germany had reduced carbon emissions by 50%
through energy optimization technologies and increased use of solar and wind energy.

The economic impact of SRM was also profound. Companies that embraced sustainable
practices reported a 12% increase in operational efficiency, leading to higher profitability
margins[5]. This aligns with projections from the World Bank, which suggests that firms
prioritizing resource efficiency could increase global GDP by 2% by 2030.

DISCUSSION

The results of this study highlight the transformative potential of sustainable resource
management in manufacturing, both from an environmental and economic perspective. The
observed reductions in energy consumption and material waste are consistent with predictions from
environmental agencies, emphasizing the critical role SRM plays in addressing global resource
scarcity. The integration of advanced technologies such as Al and loT has accelerated the
optimization of resource use, leading to improved efficiency and reduced operational costs.

However, challenges remain. Many small and medium-sized enterprises (SMEs) face
barriers to adopting SRM due to high upfront costs and limited access to cutting-edge technologies.
Moreover, the transition to renewable energy sources, while promising, still requires significant
infrastructure investment, particularly in developing economies. The World Economic Forum
estimates that a $1.5 trillion investment in green energy infrastructure is needed by 2040 to fully
decarbonize the manufacturing sector[6-7].

Additionally, while the circular economy has proven effective in reducing resource
consumption, its implementation remains uneven across industries. Sectors such as electronics,
which are resource-intensive, lag in adopting circular practices due to the complexity of recycling
and recovering materials.

The study concludes that the continued development and dissemination of resource-efficient
technologies, coupled with supportive policies and incentives, will be crucial in scaling sustainable
resource management across global manufacturing networks. Long-term, SRM not only aligns with
environmental goals but also enhances competitiveness and profitability in an increasingly
resource-constrained world.
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Energy Consumption Reduction Over Time Material Efficiency Improvement Over Time

175}
~ 20t
_.15.0 s
c 12.5 £ 15
£ g
S 10.0 2
f a
& 75 E 10
8 z
T 50 S
& S 2
25 =
i
OO 1 A O 'S e 1 A
2010 2012 2014 2016 2018 2020 2022 2010 2012 2014 2016 2018 2020 2022
Year Year
Waste Reduction Over Time ~ Economic Benefits Over Time
30 =12
c
g
_ 25t E 10t
& >
£ 20 S 8
g red
3 15} g ef
[ [
@« G
£10 £ 4
= w
= ®
5t S 2t
s
Of 3 g Op i i i
2010 2012 2014 2016 2018 2020 2022 © 2010 2012 2014 2016 2018 2020 2022

Year Year

Graph 1. Graphs that reflect trends in Sustainable Resource Management in production[8]:

1. Energy Consumption Reduction Over Time. This graph tracks the reduction in energy
consumption in the manufacturing sector as a result of adopting sustainable practices from 2010 to
2023. The trend shows a steady decrease, reaching an 18% reduction by 2023, reflecting the impact
of energy-efficient technologies such as 10T and Al-driven process optimizations.

2. Material Efficiency Improvement Over Time. This graph demonstrates the improvement
in material efficiency in manufacturing processes. The trend indicates a consistent increase, with
manufacturers achieving a 22% improvement in material efficiency by 2023, primarily through
circular economy principles, lean manufacturing, and recycling technologies.

3. Waste Reduction Over Time. This graph visualizes the decline in waste production due to
the implementation of sustainable resource management. From 2010 to 2023, waste reduction has
increased significantly, reaching a 30% reduction in manufacturing waste, attributed to resource
optimization and the use of recyclable materials.

4. Economic Benefits (Operational Efficiency Improvement) Over Time. This graph
highlights the economic impact of sustainable practices on operational efficiency[9-10]. The
adoption of energy-sa

ving technologies, material optimization, and waste reduction strategies led to a 12%
improvement in operational efficiency by 2023, reflecting both ecological and financial benefits.

Conclusion

Sustainable resource management (SRM) in manufacturing is no longer a choice but a
necessity for industries aiming to thrive in a resource-constrained and environmentally conscious
global economy. This study has demonstrated that SRM practices, facilitated by advanced
technologies and circular economy principles, can significantly reduce energy consumption,
material waste, and greenhouse gas emissions. The results indicate that firms adopting these
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strategies have not only improved their environmental footprint but also enhanced their operational
efficiency and profitability. For instance, reductions in energy use of up to 18% and material
efficiency gains of 22% underscore the tangible benefits of SRM.

Despite the promising outcomes, challenges remain in the widespread adoption of
sustainable practices. Small and medium-sized enterprises (SMESs) often lack the financial resources
and technological infrastructure necessary to implement advanced SRM strategies. Additionally, the
integration of renewable energy and circular economy models, while progressing, requires
continued investment and policy support to achieve scalability, especially in developing regions.

Looking forward, the future of manufacturing lies in embracing sustainability as a core
operational objective. With global material demand expected to double by 2060, manufacturers
must continue to innovate and adopt sustainable technologies to ensure long-term resource
availability and environmental stewardship. The economic and ecological benefits highlighted in
this study suggest that SRM not only supports global sustainability goals but also provides a
competitive advantage for firms that lead the way in resource efficiency. Consequently,
policymakers, industry leaders, and stakeholders must collaborate to drive the implementation of
sustainable resource management across the manufacturing sector to ensure a resilient and
sustainable industrial future.
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SHISHA ISHLAB CHIQARIDA XOM-ASHYOLARNI ARALATIRISH QURILMASI
KONSTURKSIYASINI TAKOMILLASHTIRISH VA ENERGIYA TEJAMKORLIGIGA
ERISHISH.

I.L. Xalilov

Farg‘ona politexnika instituti,
(Qabul gilindi 19.10.2024 y.)

Annotasiya: Magolada “KVARTS” AJda korxonasining xom-ashyo sexida shisha tarkibiga
qo ‘shiluvchi shixtalarni aralashtirish sSamaradorligi yugori bo ‘Igan, energiyatejamkor, kuraklarini
shaklini o ’zkartirtilgan va qiyalik burchaklari optimal variant hisoblangan apparatini
takomillashtirilgan konstruksiyasi taklif etilgan.

Kalit so‘zlar: shixtalar, usul, kuraklar, gorish jarayoni, aralashtirish zonasi, ta sir kuchlar,
kritik burchak tezligi.
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AHHOmal(u}l: B cmamve YCOBEPUIEHCMBOBAHHASL KOHCMPYKYUs annapama C noebluleHHbIM
KIIJ[, snepeocobepecenuem, usmeneHHou hopmoil jonacmeti u yeiom HAKIOHA PACCMAMpPUBAemcs
onmumalbHblM 6APUAHIOM Ol CMeuUBaus 3Cll’lOJlHqu€/Zeﬁ, 000as/IseMbix 6 CMeKIONnaKem 6
coipvesom yexe OAO Ilpeonacaemcs npeonpusmue "KBAPTC".

Knroueevrie cnoea: Hazcpy3Ku, Memod, Jgonamal, npoyecc nepemeutusaHusl, 30HA
nepemeutusarnus, Cuibl ydapa, KpumudecKkas yenoeasil CKopocnib.

Abstract: The article proposes an improved design of the apparatus for mixing batches
added to the glass composition in the raw materials shop of the enterprise "QUARTZ" JSC, which
has a high efficiency, is energy-efficient, has an optimized shape of the blades and has optimal
inclination angles.

Keywords: batches, method, blades, mixing process, mixing zone, impact forces, critical
angular velocity.

Kirish

Kimyo, qurilish materiallari sanoati korxonalarida ko‘plab aralshtiruvchi qurilmalari
ishlatiladi. Aralashtirish jarayoni Quvasoy “KVARTS” AJda xam bo‘lib, korxonaning xom-ashyo
sexida shisha tarkibiga qo‘shiluvchi shixtalarni aralashtirishda keng qo‘llaniladi. Turli hil
texnologik jarayonlarda bir nechta komponentlarni aralashtirib ularning tarkibini bir hil massa
holiga keltirish muxim axamiyatga ega. Oyna ishlab chiqgarishda dastlabki bir necha kompanentlarni
aralashtirish bir jinsli massa olish va sifatli oyna ishlab chiqarish shartlaridan biridir. Bir
komponentni ikkinchi bir komponent ichida tekis gilib tagsimlab berish yoki turli komponentlardan
bir jinsli aralashma xosil gilish aralashtirish jarayonining asosiy vazifasi xisoblanadi. Shisha ishlab
chigarishning boshlang'ich bosgichi — xom-ashyolarni tayyorlash. Shisha odatda uchta asosiy
komponentdan tashkil topadi: Kvarts qumi (silisiumdioksid, SiO2): Shishaning asosiy tarkibiy gismi
bo‘lib, shisha eritmasining mustahkamligini ta'minlaydi. Soda kuli (natriy karbonat, Na2CQ3): Erish
nuqtasini pasaytiradi, shishaning eritish jarayonini osonlashtiradi. Ohak (kalsiyum oksidi, CaO):
Shishaning mustahkamligini oshiradi va uning oson erishini ta'minlaydi. Bundan tashgari, boshga
komponentlar, masalan, alyuminiy oksidi (Al.O3z), magniy oksidi (MgO), temir oksidi (Fe2O3) va
boshgalar, rang berish yoki shishaning turli xil xususiyatlarini yaxshilash uchun qo‘shilishi
mumkin. Xom-ashyolarni tayyorlashda ularning kerakli miqgdorlari aniq hisoblanadi va ba'zida
ularni maydalash va ajratish kerak bo‘ladi. Shishaning sifatini ta'minlash uchun xom-ashyolar
0'zaro aralashtiriladi.

KVARTS AJ korxonasida oyna ishlab chigarish sexida xom-ashyolarni aralatirishda
mavjud muammolar energiya sarfi ko'p, aralashish samaradorligi past, qurilmadagi metal
zarrachalari xom-ashyoga qo'shilib ketyapti.

Tadgigotning asosiy magsadi: “KVARTS” AJ da xom-ashyolarni gorish qurilmasining
kuraklari joylashish burchagini optimal variantlarini tanlash va metall gatigligini oshirib abraziv
yeyilishini oldini olish. Shu orgali yugori ish unumdorligiga erishish va energiya tejamkorlikni
ta’minlashdan iborat.

Tadgigotning asosiy yechimlari.

Qorish qurilmasining kuraklari aralashtirilayotgan massa bilan ishgalanish yuzasining
kattaligi tufayli kuraklarda obraziv yeyilishga va ta’sir kuchlari oqibatida metallning zo‘rigishiga
olib kelmogda. Ushbu muammolarning yechimi sifatida kuraklarni konstruksiyasini o‘zgartirib,
uning giyalik burchaklarini optimal tanlash lozim. Qorish qurilmasining kuraklarning tuzilishi 1.a-
rasmdagi xolatidan 2.b-rasmdagi ko‘rinishga o‘zgartirsak undagi ishqalanish yuzasi kamayib,
obraziv yeyilishi ma’lum miqdorda oldi olinadi.

82 Scientific-technical journal (STJ FerPl, ®apIlTi UTXK, HTX ®eplIU, 2024,T.28. crem.Boimyck Ne28)



MEXAHHKA

L A ]

i TSN

| | 17 e/

Ll . Nammed) |2/

. | ’ R = |
:[ll*]* | ol e T P | ™ !

f x‘(," \ D ey |
({9 : ’ T ; a |
1 \ b SERISTT, i" .“’
To 0 | % )/ p
lb.-rasm.  Kurakni  yangi 2-rasm. Aralashtirish jarayonidagi

ko*rinishi. ko“rinishi. kuchlar.

Kurakli aralatirgichning nazariy va amaliy xisobi.

Aralashtirgichning xarakatlanuvchi qismlarini kinematik tahlil qilishda, kuraklarning
gorizontal va vertikal tekislikka nisbatan o‘rnatish xolati olmasligi aniglandi. Shudan kelib
chigganshixtaning samarali aralashtirish rejimini ta’mi holda kuraklarini burchak ostida o‘rnatish va
uning hisob sxemasini ishlab chigish, olib borilayotgan ilmiy tadgiqot ishini asosiy vazifasi

hisoblanadi. Aralashtirish jarayonida aralashayogan massa kuraklardagi ta’sir kuchlari 2- rasmda
keltirilgan.

Tap

4-rasm. Shixtaning korish qurilmasi kurakchalariga ta’sir kuchlari.

Quydagi formulalar orqali ta’sir kuchlar va unga sarf bo‘layotgan quvvat aniqlanishi.
Avralashtirgichning geometrik va kinematik parametrlari xisobi. Rotorli aralashtirgichni K.
M. Korolivim kriteriyasi bo‘yicha ish unumdorligi.
ﬂB!‘ = FR
A=—
Vv
Sifatli aralashtirishni ta’minlash uchun kuraklarning shartli o‘rtacha tezligi kerak, undan

so‘ng aralashmaning tarkibiy qismlarni ajratish mumkin bo‘ladi.
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Diagrammada zarrachaning atrofga tushib ketmasligi fG va fQ gacha bo‘lgan ishgalanish
kuchlarining yig‘indisi. Inersiya kuchi R;

fG + fQ =R;

Quvvat Q, zarrachalar kurakning yon tomonidagi pastki gismidagi zarracha xarakatni
ta’minlash uchun quvvatlanadi.

Q=fG
Hisobga olib, bu Rizg *w’R, olamiz
fG+f°G=G w?R/g
Kritik burchak tezligi (s)
wkrfy“m
Bu yerda: f — aralashmaning kurakka ishgalanish koeffitsienti. g- tezlanish, m/s? R — radius,

kurakning aylanish tizmasidan yeng uzog masofa.
K.M. Korolevning shartli o‘rtacha tezligi (m/s)

Ysr =; okr Rir

Avralashtirgichni optimal geometrik parametirlari quyidagi tartibda aniglanadi.
Idishning ichki diametr

D= /3V/(xh)
Bu yerda: h- idish ichidagi aralashma gatlamining balandligi. m
Kurakning o‘rtacha aylanish radiusi va stakan diametri d (m)

Rs® d=0,33D
Kuraklarni umumiy faol maydon. (m?)

Fak= X F, cosa; cos ;, = AV U«

Oldingi kuraklarni girrasi keyin keladigan kurak girrasini yopib turish kerak.

Gorizontal aralashtirgichning kurakda ushlab qolinadigan aralashma quyidagi shartga
hisoblanadi.

Ri<F + G sina.
Yugqoridagi formulada markazdan qochma kuch, ishqalanish kuchi va og‘irlik
kuchi berilgan bo‘lib, ularga burchak tezligi va radiusini kiritgan holda
quyidagi tenglama orgali foydalaniladi

G .
5 ®°R < fG cosa + G sina

5-rasm. Kuraklarning faol yuzalari, kurrrak kiyalik burchagiga bog‘liqlik grafigi.
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Yuqoridagidan, gorizantal aralashtirgich valining kritik burchak tezligi keltirilgan.
ow</ (fcosa +sina )g/R
Shixtalarning aralashtirish darajasi kuyidagi tenglama orgali aniklanadi.

Parraklarning texnik parametrlari

1750} Aylanish mamenti (Hm#) ~e— Radius (m) 0.9
Massa {kg)

1500 -0.8
T 1250} 075
k o
T m
2 2
g 1000 %9 2
s -
: 5
= -05S
1,:‘-/'7 750 a
] °
e -3 o
) -04

500
-0.3
250
-0.2
0 L . : N b P
1 2 3 4 S Tashqi Ichki
Parrzklar

6-rasm. Aralashtirgichni momenti qiyalik radiusiga bog‘liglik diagrammasi.

Olingan natijalar

Parraklarning aylanish momentlari tagsimoti: Har bir parrakning aylanish momenti
hisoblangan: eng yuqori giymat 563,6 H-m?, eng past qiymat esa 216,2 H-m? bo‘lib, jami aylanish
momentlari 4381,1 H-m? ni tashkil giladi.

Tashqi va ichki tozalagich-
belkuraklarning aylanish momentlari  mos
ravishda 1750,0 H-m?va 698,0 H-m?ga teng. A
Parraklarning geometrik parametrlari: Parraklar .
maydonlari o‘rtacha 0,0225 m? atrofida bo‘lib, ; ) .
umumiy Yyuzasi 0,1105 m?ni tashkil giladi.
Parraklarning radiusi o‘rtacha 0,70 m dan 0,35 SR |
m gacha o‘zgaradi, bu esa aylanish markaziga ; i / :
bo‘lgan masofa bilan ta’sirini aniglaydi. Texnik 2 v, ‘
burchaklar: -

Gorizontal tekislikdagi og‘ish \ - )\\
burchaklari 15° —  56°orasida,  vertikal
tekislikdagi og‘ish burchaklari esa 0° ga teng. ¢ /
Parraklarning egilish burchaklari bir xil —80°
4’ ni tashkil giladi. Massaning tagsimlanishi:
Parraklarning massasiga ta’sir qiluvchi asosiy
omillar yuzasi va radiusi bo‘lib, eng katta
massa 0,9 kg, eng kichigi esa 0,2 kg bo‘lib hisoblangan.

7-rasm. Aralashtirgichning kuraklari joylashish sxemasi.

Xulosa
Ishlab chigarish korxonalarida yangi yaratilgan texnologiyalarning zavod uchun samarali
bo‘lgan vaiantlarini tanlash davlatimiz iqtisodiga sezilarli darajada ta’sir o‘tkazadi. Ilmiy maqola
yuzasidan “KVARTS” da xom-ashyolarni qorish qurilmasining ish rejimlarini o‘rganish asosida
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energiya tejamkorligiga va ishlash muddatini uzaytirishga erishish mavzusida ilmiy izlanishlarni
olib boriladi. Bizga ma’lumki shisha xom ashyosini aralashtirish ishlab chiqarilayotgan
mahsulotning sifatiga katta ta’sir ko‘rsatadi. Shuning uchun tadqiqotning muammosini xal etishda
aralashtirish mashinasining kuraklarning konstruksiyasi va uning gorizantal tekislikka nisbatan
o‘rnatish burchagini o‘zgarishi va unga ta’sir etayotgan kuchlar, aralashtirish jarayoning maqbul
rejimlarini tanlash uchun nazariy tadqgigotlar olib borildi va olib borilgan tadgigotlar natijasida
apparat kuraklarining konstruksiyasini o‘zgartirib, uning maqbul giyalik burchaklarini tanlandi.
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MATERIALNI MAYDALASHDA ADSORBSION EFFEKTNI QO‘LLASH
ORQALI JARAYONINI FAOLLASHTIRISH

R.J. Tojiyev, I.L. Xalilov

Farg ‘ona politexnika instituti,
(Qabul qilindi 19.10.2024 y.)

Anotatsiya: Mazkur maqola materiallarni maydalash jarayonida adsortsion effektlarni qo ‘llash
orgali energiya tejash va jarayon samaradorligini oshirish imkoniyatlarini tahlil giladi. Adsortsion
Jjarayonlari materiallarning yuzasida yoki interfeysida molekulalar yoki ionlar bilan bog ‘lanishiga
asoslanadi, bu esa maydalash jarayonining samaradorligini sezilarli darajada oshirishi mumkin. Magolada,
materiallarning xususiyatlariga ta'sir ko 7satgan holda, adsortsion jarayonining energiya sarfini
kamaytirish va jarayonni faollashtirishdagi o‘rni ko ‘rsatiladi. Shuningdek, bu metodning materiallar
texnologiyasi va energiya tejashdagi ahamiyati, ishlab chigarish jarayonlarini optimallashtirishga ganday
yordam berishi mumkinligi hagida muhokama gilinadi. Yangi texnologiyalarni joriy etish va adsortsion
Jjarayonlarini samarali go ‘llash bo ‘yicha tavsiyalar berilgan.

Kalit so‘zlar: Materiallarni maydalash, Adsortsion effekt, Faollashtirish, Energiyani tejash,
Texnologik samaradorlik, Materiallar texnologiyasi, Jarayonni optimallashtirish, Yuzaki adsortsiya,
Kimyoviy jarayonlar.

Almomauu;l: B cmamve AHAJIUSUPYIOMCA  603MOINCHOCMU 3H€p20€6ep€9fC€Hu}Z U noevluileHuA
aghpexmusnocmu  npoyecca 3a cyem UCHOAb308AHUSL AOCOPOYUOHHO20 BO30€UCMBUs 6 npoyecce
USMENbYEHUSL Mamepualos. AOCOP6Z4MOHHble npoyeccvbl OCHOBAHbL HA CBA3bl6AHUU MOJIEKY] UlU UOHO8 HA
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noeepxHocmu ulu  ecpaduye pasdeﬂa mamepuainoes, uymo noseoJisiem 3HaA4YumeibHoO noessvicunbsv
aqbqbekmusHocmb npoyecca u3melb4eHusl. B cmamve noxazana POJb npoyecca adcop&;uu 68 CHUJCeHuu
IHepecozampam u akmueusayuu npoyecca, eausrouieco Ha ceolicmea mamepuanos. Taxoice 06cy9fcaaemc;z
BAJICHOCMb 3MO20 MEmood 6 MEXHON02UU mamepuanoe u 3Hepzoc6epeofcel-m;z, KAaK OH MmooHcem Nnomoudb
OnmuMu3upoeamabs np0u3eodcm6enﬂbze npoyeccaul. ﬂaHbl peKOMeH()auuu no enedpemﬁo HOBbIX MEXHON02ULL U
I PexmusHOMY UCHONL30BAHUIO NPOYECCOE AOCOPOYUL.

Knwuesvie cnosa: Hsmenvuenue mamepuanos, Aodcopoyuonnviii sggexm, Axmusayus,
Onepeocoepesicenue, Texnonozuueckas sggexmusnocmns, Texnonoeuss mamepuanos, Onmumuzayus
npoyeccos, Ilogepxnocmuas adcopoyus, Xumuueckue npoyeccoil.

Abstract: This article analyzes the possibilities of energy saving and process efficiency improvement
by using adsorption effects in the grinding of materials. Adsorption processes are based on the binding of
molecules or ions to the surface or interface of materials, which can significantly increase the efficiency of
the grinding process. The article shows the role of the adsorption process in reducing energy consumption
and activating the process by influencing the properties of materials. It also discusses the importance of this
method in materials technology and energy saving, how it can help optimize production processes.
Recommendations are given for the introduction of new technologies and the effective use of adsorption
processes.

Keywords: Grinding of materials, Adsorption effect, Activation, Energy saving, Technological
efficiency, Materials technology, Process optimization, Surface adsorption, Chemical processes.

Muhandislik amaliyotiga ko‘ra, namuna yoki konstruksiyada mavjud bo‘lgan har qanday
materiallarning parchalanishi ulardagi turli xil lokal shikastlanish yoki nugsonlarga bog‘liq bo‘ladi.
Biroq, materialda u yoki bu nugsonlarni mavjud bo‘lishi qay darajada ularning mustahkamligini
kamaytiradi degan savolga javob ochiq goladi.

Qurilish materiallarining tuzilishi ularning xususiyatiga, shuningdek, mustaxkamligiga katta
ta’sir ko‘rsatadi. Tuzilishi deganda, gazli, shishasimon (amorf) va kristal fazalarni tagsimlanishi va
o‘zaro birikuvi, ularning fizik-kimyoviy tabiati va migdoriy munosabatlari tushuniladi. Har ganday
qurilish materiallarini tuzilish xususiyatlari uning mikro va makro tuzilishi bilan baholanadi.
Mikrotuzilma kristal fazaning tabiati, shishasimon faza va g‘ovaklar bilan birikuvi hamda ularning
tuzilish xarakteri bilan aniglanadi. Makrotuzilma esa g‘ovaklar hajmi, tuzilishi, shakli, materialda
o‘zaro joylashuvini aniglaydi [1].

Ko‘p hollarda anorganik materiallarning xususiyatlari fazali tarkibiy xususiyatlari va
fazaning tuzilish xarakteri bilan ifodalanadi. Fazali tarkib asosida kristalli fazaning tuzilish xarakteri
va tabiati hamda ularning shishasimon fazalar bilan migdoriy munosabati nazarda tutiladi.

Organik tarkibli materiallar uchun ularning asosiy xususiyatlarini belgilab beradigan omil bu

amorf fazaning mavjudligi va uning kristal hamda
ﬂ) 6) shishasimon fazalar (to‘ldiruvchilar) bilan bog‘ligligi
hisoblanadi. Xususiyatlar zich materiallar uchun asosan
oD mikro tuzilma bilan, g‘ovak materiallar uchun esa
2D & 5 &  makrotuzilma bilan aniglanadi. 1-rasm.

Anig  materiallarning  mustahkamligini  ideal
©€ 2 © O ilishea ega bo‘lgan, zichligini (nazariy zichlik) hisobi
bilan aniglanadigan qattiq jismlar bilan tagqoslash lozim.
6) 8) Nazariy mustahkamlik shunday keskin

@O®O O® O ® kuchlanganlikni o‘zida namoyon etadiki, qaytmaydigan
0®06 @.O.(B.O materialni dissotsialanishini oldi olish magsadida unga

o o @ ideal nugsonsiz materialni yetarli bo‘lgan quyi haroratlarda
@000 O ® sekin beriladi. Qattig jismlarning zichligi jismni tashkil

etadigan atom va ionlarning o‘zaro ta’sir kuchlari
1-rasm. Tuzilmalarning asosiy turlari. ifodalanadigan yakuniy hisobga asoslanadi.
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Qattig jismlar qoidaga ko‘ra, atom, ion
elementlarini mavjud bo‘lgan kristal tuzilishga ega,
molekulalar esa  geometrik  shaklni  to‘g‘ri
takrorlanuvchi fazoviy tuzilishi hosil giladigan kristal
panjaraning tugunlarida joylashgan molekulalardan
iborat. Kristal tuzilishga ega bo‘lmagan qattiq jismlar
shu tuzilishga yaginroq holatga ega. Muvozanat
markazi atrofidagi molekulalar, atom, ionlarni ushlab
turuvchi  kuch tabiatiga ko‘ra, odatda kristal
tuzilmalar 4 turga bo‘linadi: atomli, molekulali, ionli
va metalli. lon Kristallari tugunlarida garama-qarshi
zaryadlangan ionlar joylashadi va ularning har biri

atrofdagi  garama-qgarshi  belgili  ionlar  bilan

mukammal bir xil nisbatda bo‘ladi. Ionlar o‘zaro
E / Kulon qonuniga asosan harakatlanadi.  Turli
n :

zarayadlangan zarralarni  tortishishiga bir  xil

2-rasm. Tortish va itarish kuchlari energiyalari zar}fadlangan ele.ktronli qobiq (')‘rta'sid‘agi itarish kuchi

sxemasi. ta’sir ko‘rsatadi. So‘nggilari kichik masofalarda

1- itarish energiyasi; 2-tortish energiyasi; paydo bo‘ladi va ushbu masofaning kamayishi
3-natijaviy energiya; ro- muvozvnat masofasi. hisobiga juda tezda kattalashadi.

2-rasmda ionli kristallar uchun energiya bog‘liqligi grafigi keltirilgan. Egrilik 3 r=rg

bo‘lganda, natijaviy energiyaning xarakteri minimum ko‘rinishdagi kattalikka ega bo‘ladi. Aynan

ushbu kattalik molekuladagi ionlarni o‘rtasidagi ro masofani muvozanat markazidagi gattiq jism

elementlarini ushlab golishi bilan tushuniladi. r=ro bo‘lganda, tortishish kuchi itarishish kuchiga,

zarralarning o‘zaro natijaviy ta’sir kuchi esa 0 ga teng bo‘ladi [1].

Tortishish energiyasini Kulon qonuni bo‘yicha hisoblash mumkin.
2

—e
E= 1)
(4ne,r)
bu yerda E-ion zaryadi; €o- elektr o‘zgarmas kattalik; r-ionlar o‘rtasidagi masofa.
Tortishish kuchi
—0E  —¢
F, = = ga teng bo‘ladi.
or  (4agyr)
Itarishish kuchi Born bo‘yicha hisoblanadi:
E=2 @
r
bu yerda B va n-o‘zgarmas kattaliklar;
itarishish kuchi
F, = —OF,, = nn—li ga teng bo‘ladi.
or r
Ionlarning natijaviy o‘zaro energiya ta’siri quyidagicha bo‘ladi:
2
E:En+Eom:En— ¢ ©)
" (4agr)

Ion bog‘liglik NaCl, KCI,NaBr va boshqga kristal panjaraga ega bo‘lgan tuzlar turiga xos
hisoblanadi.
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Atom bog‘liglikda elektronlar bir vaqtning o‘zida Hz, Oz, N2 kabi ikki yadroli molekulalar
turiga tegishli bo‘ladi. Agar umumlashgan elektronlarning kuchlari garama-garshi tomonga
yo‘naltirilgan bo‘lsa, u holda tortishish kuchi yuzaga keladi va bog‘liglik energiyasini London
tengligi bo‘yicha hisoblanadi:
(K+W)
<1+ Sz)

bu yerda 2Eo- ikkita alohida atomlarning jamlangan energiyasi; K-elektrostatik energiya
bog‘ligligi; S- 0 dan 1 gacha o‘zgaradigan noortogonal integral.

Atom bog‘liglik silikat materiallari va ko‘plab tog* jinslari uchun xarakterli hisoblanadi. (4)
tenglikka ko‘ra, energiya grafigining xarakteri 2-rasmda Kkeltirilganga o‘xshash, biroq katta
kattalikda potensial chuqurlikni hosil giladi.

Metalli tuzilma metal atomlari yadrolaridagi tashqi valentli elektronlar bilan nisbatan kichik
aloga bilan tavsiflanadi. Moddalarning suyuq va qattiq holatlaridagi atomlar bir-biriga shu darajada
yaqin joylashadiki, valentli elektronlar o‘zlarining atomlarini tark etib, panjara ichida erkin
harakatlanadilar. Metall panjarasida bog‘lanish musbat ionlarni gaz elektronlari bilan o‘zaro ta’siri
natijasida yuzaga keladi. Elektronlar ionlar o‘rtasida joylashib, musbat zaryadlangan ionlar
o‘rtasidagi ta’sirdan ularni tortishga, torishish kuchini muvozanatini saqlashga harakat qiladilar.

Ionlar o‘rtasidagi masofaning kamayishi hisobiga, gaz elektroni zichligi kattalashadi, bu
bilan tortishish kuchini ortishiga olib keladi. Boshga tomondan, musbat zaryadlangan ionlar
o‘rtasidagi masofaning kamayishi hisobiga ionlarni bir-biridan ajratishga harakat giladigan
tortishish kuchi kattalashadi. Qachonki, tortishish va itarishish kuchlari muvozanalatganda bunday
ionlar o‘rtasidagi masofadan panjara barqaror bo‘ladi.

Metall bog‘liglik valentlikka mos bo‘lishi lozim. Ushbu bog‘ligliklar asosida tashqi elektron
valentliklarini umumlashtirish yotadi, lekin valentli bog‘liglikda yaqin atrofda joylashgan atomlar
juftlaridan juft elektronlar, metall bog‘liqlikda esa kristalning barcha atomlari ishtirok etadi, bunda
erkin elektronlar o‘zlarining atomlarida emas, balki butun panjaraning ichida joylashadi.

Atomlar va molekulalar o‘rtasida hosil bo‘ladigan bog‘liglikning umumiy ko‘rinishi Van-
der-Vals kuchlariga asoslanadi. Ular elektrik momentga ega bo‘lmagan elektrik neytral tizimlar
o‘rtasida vujudga keladi.

Molekulalar o‘rtasida Van-Der-Vals o‘zaro ta’sirning 3 turi ajratiladi: yo‘naltirilgan-dipol
molekulali holatda; induksiyali — yo‘naltirilgan elektrik momentlarni vujudga kelishida;
dispersiyali-elektronlarni neytral molekulalar orasida sinxron harakatidan va spinlarning garama-
qarshi yo‘nalishida.

Van-der-Vals o‘zaro ta’sir yo‘nalishining xilma-xilligi boshga turdagi molekular
bog‘liglikka qaragandi, yuqori energiya bog‘ligligligiga ega bo‘lgan yuqori vodorod bog‘lanish
hisoblanadi.

Van-der-Vals bog‘liglikdagi molekulalar o‘rtasidagi o‘zaro ta’sir xarakteri, shuningdek,
vodorodli bog‘lanishda 1.5-rasmga mos ravishda potensial chuqurlik kattaligiga yetarlicha kam
bo‘ladi. Shunday qilib, egriliklar xarakteri ushbu grafikda keltirilgan barcha turdagi bog‘ligliklarda
qattiq jismlarning o‘rtasidagi o‘zaro ta’sir harakati bilan tavsiflanadi.

Qattiq jismlardagi atom energiyasining bug® energiyasi o‘zaro ta’siridan ikkita
izolyatsiyalangan atomlarning ma’lum mustahkamligida qiyinchilik tug‘diradi, shuning uchun
yetarli darajada nazariy mustahkamlikni hisobini amalga oshirish mumkin emas.

Quyidagi formula bo‘yicha Orovan nazariy mustahkamlikni hisoblashni tavsiya etdi:

E 1/2
v, = [—“ j (5)
r0

E =2E,+ (4)
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bu yerda E- Yungning modul tarangligi; apov- gattiq jismning erkin energiya sirti; ro-atomlar
o‘rtasidagi masofaviy muvozanat.

Yuqorida keltirilgan barcha fikrlar ideal materiallarga tegishli. Hagigiy kompozitsion
materiallar kristall panjara nugsonlari va Griffits mayda yoriglari bilan bog‘liq bo‘lgan turli
nugsonlarga ega.

Kristallardagi nugsonlar nuqtali, bir va ikki o‘lchamlilarga bo‘linadi.

Nugtali nugsonlarning energetik, elektron va atomli turlarga bo‘linadi. Kristal panjaraning
shakl buzilishini rostlash yorug‘lik , rentgen va boshqa nurlanishlarni, ya’ni turli radiatsiyaning
ta’siri yoki issiqlik ta’sirida yuza keladigan nugsonlar energetik nuqsonlar hisoblanadi. Elektron
nugsonlarga kulon kuchlari bilan bog‘langan elektron va tuynukdan tashkil topgan bug‘li nugsonlar
va ortigcha elektronlar kiradi. 3-rasmda atomli nugsonlarning uch turi keltirilgan. Ular vakantli
tugunlar shaklida oralig tugunga atom tuguniga siljishi hamda panjaraga begona atom yoki ionni
kiritish joriy qilish ko‘rinishida namoyon bo‘ladi.

4-rasm. Joylashish sxemasi:

a-ideal kristal tuzilma; b,s-girraviy joylashishi; v-vintli joylashuvi; yadroli joylashuv

Bir o‘lchamli (chiziqli) nugsonlarga dislokatsiya kiradi. Oddiy dislokatsiyaning girraviy va
vintli turlari mavjud. 4-rasmda a ko‘rinishda atomli tekkisliklarni bir-biriga parallel turdagi
ko‘rinishli ideal kristallning tuzilishi keltirilgan. Agar kristal ichida ulardan biri uziladigan bo‘lsa,
uzilgan joyning o‘rnida qirraviy dislokatsiyani hosil gilinadi. Maksimal yaqin joylashuvda
panjaraning buzilishi uning yo‘qolish o‘lchamiga ko‘ra tezda so‘riladi (4-rasm, b). Vintli
dislokatsiya holatida atomli tekkisliklarda kristalning ichida uzilish bo‘lmaydi, lekin, atomli
tekkisliklarning o‘zi vintli zinapoya ko‘rinishidagi tizimni o‘zida aks ettiradi. Amalda bu bitta atom
tekislik vintli liniyaga buralgan. Vintli dislokatsiyada dezorientatsiya bloklari (4-rasm, v)
ko‘rinishida aks etishi mumkin. Joylashuv o‘qiga tutashgan maydon ikkita blok ko‘rinishida
tasvirlanadi, bunda ulardan biri qo‘shni blokka munosabatiga ko‘ra bir bosqichga oldin siljishi
kuzatiladi. Panjaraning katta gismining buzilishi yadro joylashuvi deb nomlanadi. Har ganday aniq
joylashuv girraviy va vintli joylashuv shaklida keltiriladi.

Ikki o‘lchamli (tekislik) nugsonlarga chizigli joylashuv yo‘llari kristal donalari orasidagi
chegara kiradi. Kristalning sirtini ikki o‘lchamli nugson sifatida ko‘rib chiqish mumkin.
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Vakansiya turidagi nuqgtali nugsonlar har bir panjarada mavjud bo‘lib, ular issiqlik
fluktuatsiyasi ta’sirida yo‘qoladi va doimiy paydo bo‘ladi. T belgilangan haroratda panjaradagi
vakansiya ng muvozanat konsentratsiyasi Bolsman formulasiga ko‘ra quyidagicha aniglanadi:

n — ne—E@/(RT) (6)

bu yerda: n-kristal hajm birligidagi atomlar soni; Eg -vakansiyalarni hosil giluvchi energiya;
R-Bolsman doimiysi.

Ko‘p kristallar uchun Eeg=1 eB ga teng bo‘ladi. Xona haroratida RT=0,025 eV ni tashkil
etadi, bundan n/n=e10.025 =] (14

Haroratni ortishi bilan vakansiyaning nisbiy konsentratsiyasi tez o‘sadi va T=600K da 10
ga, T=900 K da 107 ga yetadi.

O‘xshash fikrlarni nisbiy konsentratsiyaga joriy etish bilan Frenkel nugsonlari energiyasi
3....5 eB ni tashkil etadi.

Agar atom nugsonlarining nisbiy konsentratsiyasi uncha katta bo‘lmasa ham, kristalning
fizik xususiyatlarini o‘zgarishi bilan katta bo‘lishi mumkin bo‘ladi.

Dislokatsiya kristal nugsonlarini sidirish hisoblanadi, atomli nugsonlarga garaganda ancha
katta tugunlarni qamrab oladi. Dislokatsiya energiyasi 1 m li dislokatsiya uzunligiga 4-10"°Dj ga
teng kattalik tartibi bilan baholanadi. Dislokatsiyani yaratish uchun bunday katta energiya ularni
amalda haroratga bog‘liq bo‘lmaydigan atermik holatga keltiradi. Moddaning kristal holatidagi
butun interval uchun issiqlik fluktuatsiyasidan dislokatsiyani paydo bo‘lishi vakansiyasidan farqli
o‘laroq kamroq yo‘qoladi.

Adabiyotlar

[1]. Tojiev, R., Alizafarov, B., & Muydinov, A. (2022). THEORETICAL ANALYSIS OF INCREASING
CONVEYOR TAPE ENDURANCE. Innovative Technologica: Methodical Research Journal, 3(06), 167-171.

[2]. Toxues, P. XK., Mupmapurios, P. X., & Paxabosa, H. P. (2022). I'uapoaunamuueckue Pesxxumbr B Iporecce
Cymkn  Munepansibix  Ynoopenuit. CENTRAL  ASIAN JOURNAL OF THEORETICAL & APPLIED
SCIENCES, 3(5), 352-357.

[3]. Tojiev, R. J., & Isomidinov, A. S. (2022). Application of the principle of gas dynamics to agricultural
technologies: monograph. Publishing house « European Scientific Platformy, 12-72.

[4]. B.A baymor, b.B. Kynamances ‘“Mexanudeckoe 00OpYIOBaHHWE TMPEANPUATHI CTOMTEIHBIX MaTEPHATIOB
n3zenni u KoHCTpykcuii” Mocksa 1981i1. 270-280-6

[5]. M., CanoxuukoB “MexaHuveckoe 0OOpYIOBaHUE MPEANPHATHH CHPOMUTEIHKX MAaTEpHAIOB H3JCIUil
uKoHCTpyKcuii” Mocksa 1971i1. 365-6.

[6]. Ergashev, N. A., Khalilov, I. L. (2021). HYDRAULIC RESISTANCE OF DUST COLLECTOR WITH

DIRECT-VORTEX CONTACT ELEMENTS. Scientific progress, 2(8), 88-
[7]. Karimov, I., & Halilov, 1. (2021). Modernization of the main working shovels of the construction mixing device.

ADSORBSION EFFEKTNI QO‘LLASH ORQALI MATERIALNI MAYDALASH
JARAYONINING TIZIMLI TAXLILI

R.J. Tojiyev, I.L. Xalilov

Farg‘ona politexnika instituti,
(Qabul gilindi 19.10.2024 y.)

Anotatsiya: Ushbu magola adsorbsiya effektini qgo ‘llash orgali materiallarni maydalash jarayonini
tizimli tahlil qilishga bag ‘ishlangan. Tadgiqotda adsorbsiya jarayonining fizik-kKimyoviy xususiyatlari va
ularning maydalash samaradorligiga ta’siri o ‘rganilgan. Shuningdek, materiallarning strukturaviy va
mexanik xususiyatlariga asoslangan holda adsorbentlarning qo ‘llanilishi natijasida energiya sarfini
kamaytirish imkoniyatlari ko ‘rsatib o ‘tilgan. Adsorbsion mexanizmlarning maydalash jarayonidagi rolini
tushuntirish uchun matematik modellar va eksperimental natijalar keltirilgan. Ushbu ish mineral resurslarni
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gayta ishlashda, shisha ishlab chigarish jarayonida hamda boshga sanoat tarmoglarida energiya
samaradorligini oshirish uchun muhim ahamiyatga ega.

Kalit so‘zlar: adsorbsiya effekti, materiallarni maydalash, energiya samaradorligi, fizik-kimyoviy
xususiyatlar, strukturaviy xususiyatlar, mexanik jarayonlar, sanoat ilovalari, matematik modellashtirish,
shisha ishlab chigarish, resurslarni gayta ishlash.

AHnomauu;l: ﬂaHHa}Z cmambssl noCeAUeHa CUCmemamudecCKomy anaiusy npoyecca u3melb4eHusl
MaAmepuanos ¢ UCnoab3o8anuem d¢gexma adcopoyuu. B xode ucciedosanuii uzyuensvl GU3UKO-XuMuyecKue
ceoticmea npoyecca adcop&;uu u ux ejiausiHue Ha Sd)d)ek‘n’IMGHOCWIb usmenvyenus. Taxoice na ocnose
CMPYKMYypHvblX u MeEXAHUYECKUX ceoticme mamepuaios NOKd3dHbl BO3MOAHCHOCMU CHUJMCEHUA
9HepeonompebOiienus 6 pe3yivmame UCHONb308aHUA adcopbenmos. Ilpedcmagnensvt mamemamuieckue
Mmooenu u JKCnepumermailbHble pe3)lbnianibl, O6’bﬂCHﬂl0u4ue POJIb MEXAHU3MOE adcop&;uu 6 npoyecce
usmenvyeHusi. Oma paboma 6aNCHA OAs NOGbIULEHUS SHEP203phekmusnocmu 6 20pHO000ObIsaAIOWCl,
CMEKONbHOU U Opyeux ompaciiAiix npomuvliUleHHOCmU.

Knioueevie cnosa: aocopoyuonnvlil s¢gpgpexm, uzmenvueHue Mamepuanos, IHepeodIphhexmusHocno,
qbu3u1<0-xwvtultecxue ceoﬁcmea, CmMpyKmypHvie CGOZJCW!@CZ, MexaHuveckue npoyeccovl, npombvliUleHHoe
NpUMEHEHUe, mamemamuiecKoe MO()@JZUpOGdHue, I’lpOHS’@O()C‘m&‘O cmeKia, nepepa6omka pecypcos.

Abstract: This article is devoted to a systematic analysis of the process of crushing materials using
the adsorption effect. The study studied the physicochemical properties of the adsorption process and their
influence on the crushing efficiency. Also, the possibilities of reducing energy consumption as a result of the
use of adsorbents based on the structural and mechanical properties of materials are shown. Mathematical
models and experimental results are presented to explain the role of adsorption mechanisms in the crushing
process. This work is of great importance for increasing energy efficiency in the processing of mineral
resources, in the glass production process and in other industrial sectors.

Keywords: adsorption effect, crushing of materials, energy efficiency, physicochemical properties,
structural properties, mechanical processes, industrial applications, mathematical modeling, glass
production, resource recycling.

Hagqiqiy kristalldagi dislokatsiya uning aralashma yoki eritmada o‘sishidan hosil bo‘ladi.
Hagqiqiy kristallarni tuzilishini o‘rganishdan ko‘rish mumkinki, ularning tuzilishi ideal kristallarning
tuzilishidan farq giladi. Haqiqiy kristallar bir-biriga parallel yaqinroq joylashgan to‘g‘ri tuzilishli
bloklardan tashkil topgan. Shuni aytish lozimki, haqiqgiy kristallar mozaik tuzilishga ega.
Bloklarning o‘lchami 10* dan 10° gacha oraliqda tebranadi. 1-rasmda bir-biriga ¢ burchak
munosabatda yoyilgan va bir-birining qarshisiga o‘sadigan ikkita blok keltirilgan. Qo‘shilib
ketishda kristal panjara tekkislik qarshiligida turli xil yo‘nalishga ega bo‘ladi. Shunday ekan, o‘tish
qatlami yuza keladi, unda bir blokdagi yo‘nalishdan panjara boshqa yo‘nalishli blokka o‘tadi.

Nodeformatsiyalangan kristalda dislokatsiya manbasi vakansiyalarni to‘planishiga olib
keladi.

Kristalda siljishni hosil bo‘lishi tashqi ta’sir kuchi ta’sirida rivojlanadi, tekkislik bo‘yicha
sirpanish ta’sirini namoyon etadi va kristal sirtiga chigadi. Agar siljish fagat dislokatsiya chiqishi
hisobiga ro‘y beradigan bo‘lsa, plastik deformatsiyani kamayishiga va kristalni mukammal holatiga
aylanishiga olib keladi.

Tajribadan ko‘rish mumkinki, deformatsiyaning o‘sishi bilan panjaraning buzilishi ortadi,
bundan dislokatsiya zichligi ham ortadi. Masalan, yaxshi kuydirilgan metallarda dislokatsiya
zichligi 107...108 sm ni tashkil etadi. Sovuglayin ishlov berilgandan keyin dislokatsiya zichligi
10%....10*? sm* gacha ortadi. Ushbu dislokatsiyada plastik deformatsiyada metall bilan yutilgan
barcha energiya konsentratsiyalanadi.

Hozirgi vaqtda tashqi kuchlar ta’sirida siljishni hosil qilish jarayonida dislokatsiya paydo
bo‘ladi. Boshqa tomondan, ma’lumki, plastik deformatsiyani rivojlanish o‘lchamiga ko‘ra, kristal
nugsonlarini o‘sish miqdori mustahkamlanadi. Ushbu mustahkamlikning mohiyati panjara kristalida
harakatlanishda qiyinchilik tug‘diradigan dislokatsiyalarni bir-bilan va boshga panjaradagi
nugsonlar o‘zaro ta’siridan tashkil topgan. Dislokatsiya panjaraning tarangligini buzilishiga olib
keladi, o‘zining atrofida kuch maydonini hosil giladi va har bir nuqtada aniq urinma va normal
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kuchlanishni namoyon etadi. Unga boshqa dislokatsiyaning kelib tushishidan kuchlar hosil bo‘ladi,
ular dislokatsiyani bir-biriga yaqinlashishi yoki intilishini ta’minlaydi. Agar dislokatsiya bitta
tekkislikda joylashgan bo‘lsa, bunda bir ishorali  dislokatsiyalar bir-biridan itariladi, turli
ishoralilari bir-biriga tortishadi. Berilgan sirpanish tekkisligida dislokatsiyani to‘ldirish darajasiga
ko‘ra, siljish garshiligi ortadi va kristal mustahkamlanadi.

g L 0
il
ue

AN

2-rasm. a-kristalda vakansiyalarni to‘planishi;
b-ushbu to‘planishdan hosil bo‘lgan vakansiyalar.

1-rasm. a-bir-birining qarshisiga o‘suvchi bloklar;
¢-ular orasidagi burchak; b-bloklarni qo‘shilib
ketishidan hosil bo‘ladigan dislokatsiya.

Harorat hisobiga yoriq oldidagi atomlar kinetik energiya hisobiga bir biridan gochishga yoki
bir-biri bilan yaginlashishga harakat kilishadi. Bu jarayon potensial energiya E va E! to‘siglarni
yengib o‘tish uchun energiya sarf kiladi. Zarrachalarning kinetik energiyasi faol energiya bo‘lib,
atomlarni yaginlashiga yoki ximiyaviy bog‘lanish, tiklanish jarayonlarini vujudga keltiradi. E-E* -
ayirmasi potensial tekislik energiyasi bo‘lib, ayrim chekinishlar bilan, zarrachalar bilan sigish
kuchlanish orasidagi funksiya desak bo‘laveradi, ya’ni f(x)-f(x%).

Yuk yuklanmagan jismda X=y, va X!=y;, shu holatda tekislik gatlamidagi atomlar
orasidagi masofa bir xil tagsimlangan. Egri chizikdagi maksimal potensial energiyasi vujudga
kelishi atomlar ajralish jarayonida uzilishlar qo‘shni atom bog‘lanishlariga ta’sir etar ekan. Yuk
olingan xolda extimol zarrachani turgan holatida X zonasida X* zonasiga karaganda ko‘prok. Yuk
olingandan so‘ng yoriq o‘zini birinchi holatidagi yoriq holatiga kaytadi.

Hozirgi paytda jismlarni maydalanish mexanizmini tushintirishni 2 xil varianti mavjud:

-yoriglarni birinchi boshlanishida atomlar yoriglar oldida vaqgti-vaqti bilan kinetik energiya
hisobiga atomlar bir-biridan gochishi yoki bir-biriga yakinlashishiga harakat gilishliklari:

-ikkinchisi yoriqlarni o°sishi qattiq jismlarni elastik xususiyatiga

bog‘likligi va undagi zaxiradagi energiya borligi uchun:

Griffitsni aytishicha maydalanish jarayoni haroratga bog‘lik emaslik tug‘risidagi nazariyasi
va hozirgi zamonaviy olimlarning maydalanishni molekular nazariyalari bir ovozdan aytadiki
maydalanishni boshlanishi aniq materiallar tekislik sirtida yorigni borligi. Bu yoriglarni ganday
vujudga kelganligi noma’lum. Sabablar balkim bir nechtadir. Shulardan asosiylari kuyidagilar:

a). Tayyor mahsulot olish texnologiyasi jarayonida olgan mexanik shkastlanish;

b). Polikristal material fazalarning termik kengaytirish koeffitsentining har xilligi;

V). Materiallarni ishlatish va ishlab chigarish paytida kimyoviy karroziyaga uchraganligi;

g). Materialning plastik deformatsiyasi jarayonida dispokatsiyani qo‘shilishi, (aralashishi);

Xagigatdan ham tayyor mahsulotni olish uchun, oldindan mexanik ishlov berish boshlanadi.
Hom ashyo materiallar tayyorlashda, karer ishlari yani kovlab olish, keyin maydalash va saralash,
materialni shakllantirish komponentlarni aralashtirish jarayonlari va ularni qoliplashdir. Bu barcha
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gilingan ketma-ketlik natijasida kompanentlar mexanik shikastlanadilar, natijada mikro, ayrim
paytlarda makroyoriqlar paydo bo‘ladi.

Bu yerda tayyor mahsulotni olish texnologiyasida hosil bo‘ladigan €riglar to‘g‘risida emas,
balkim mahsulotni tashkillovchilari, ya’ni komponentlarda bo‘layotgan yoriglar to‘g‘risida gap
ketayapti. Ko‘pincha qurilish materiallarni olishda ularga termik ishlov beriladi. Ishlov berish
jarayonida gatnashayotgan komponentlarni termik kengayishi koeffitsentlarini har xilligi hisobiga
mahsulot sirtida yoriglar paydo bo‘ladi, lekin yana bir bor qaytaramizki bu mahsulotni hosil
bo‘lishidagi yoriglar emas, balkim uni tashkillayotgan komponentlardagi yoriglar tug‘risida
ketyapti.

Ma’lumki yangi hosil a)

bo‘lgan zarracha yuza e
tekisligidagi minerallar m %
kimyoviy faoliyatini  oshirib :
yuboradi. Adsorber jarayonida ¢

shu sirtdagi begona ionlar yoki 060600W90¢ | 0.0.0.0.0..0

molekulalar balkim, kimyoviy 0090600, 0"0'0’0'0'00

korroziyaga  olib  kelishlari : ¢ —_— ,

mumkin. 3-rasm. Ideal kristallarni siljitish sxemasi (a) va dispokatsiyasi bor
Dispokatsiya sababli kristall (b).

hosil bo‘ladigan yoriglar to‘g‘risida batafsilrok to‘xtalib o‘tamiz: mayli kristall dispokatsiya
jarayoni orgali defekt olmasin. Faraz qgilaylik ikki gatorlik kristall atomlarini birinchi gavatini,
ikkinchisiga nisbatan bir atom masofaga so‘rmoqchimiz (3-rasm). Buning uchun o‘sha qatordagi
atomlarni bir-birini ustidan qator bo‘ylab yumalatish tekisligida siljitamiz.

Dislokatsiyasi  bor kristallarda umuman boshgacha holat yuz beradi.(3-rasm.b)
Yengillashtirish uchun, dispokatsiya minimal sanoq gatorini egallashi mumkin, yoki Frenkini
nuqtali defekti bo‘lishi mumkin. Shundan kelib chikib aytish kerakki dispokatsiyani borligi ikki
gatorni yuqorisidagi tekisligidagi qatorida chiziqli dispokatsiya chizigli bo‘shlik vujudga kelyapti.

Pastdagi (siqilgan) tekislikning chekka qirg‘oqdagi joylarda ortikcha atom qatori vujudga
kelyapti, natijada bo‘shlik ostida yuqori siqilish mavjud bo‘lyapti.

Ma’lum bir holatda bo‘shlik 4 va 5 oralig‘ida bo‘lib, 4! va 5! atomlar sigilgan. 4 va 5 larni F
kuchi orqali siqib bo‘shligqa surib qo‘yamiz. Nima hodisa yuz beradi. Barcha dispokatsiya o‘ng
tomonga siljiydi va u siljish davom etaveradi. Qachonki dispokatsiya kristall gatordan ketmaguncha
davom etaveradi. Natijada siljib-siljib bitta atom chiqib qoladi, xuddi ideal kristall qatoriga o‘xshab,
bu holatda ya’ni ikkinchi holatda siljitish kuchi juda oz, birinchi holatda kristall holatdagi bir qator
atomlarni siljitish kerak edi. Keyingi ikkinchi holatda esa bir gqism atomlarni siljitadi holos.

Bir qatorda bo‘lgan dispokatsiyalarni siljitishi aralashib ketishiga olib kelishi mumkin, bu
esa yorigni shakllanishiga sabab bo‘lishi mumkin. Shundan kelib chiqib aytishimiz mumkinki
boshlanishdagi tekislikdagi mexanik shkastlanish, qattik fazalar strukturasida termik kengayish
koeffitsientining xar xil bo‘lishligi, kimyoviy karroziya va dispokatsiyani borligi yorigni vujudga
kelishiga sabab bo‘lishi mumkin.

Yoriglarni bo‘lishligi, tepada ko‘rib chikkanimizdek materialni mexanik mustaxkamligini
pasayishini keltirib chiqarar ekan. Bu o‘z navbatida maydalash uchun sarf bo‘ladigan kuchni
ozayishiga olib kelar ekan.

Maydalash uchun sarflanadigan energiya quvvatini kamaytirish, elektor energiyasini tejash
mumkin ekan. Maydalash jarayonida fizik kimyoviy faollik. Qattik jismlarga adsorbsion effektini
go‘llab mustaxkamligini kamaytirib maydalashni faollashtirish mumkin. Bu effekt A.Ribender
tomonidan taklif gilingan bo‘lib, amaliyotda keng masshtabda qo‘llanib keldi.

Har kanday qattiq jism tekis yuza sirtida va ichida defekti bo‘ladi.
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Jismga yuk qo‘yadigan bo‘lsak u elastik va plastik deformatsiyalari natijasida bor yoriglarni
kuchaytiradi va yangilarini shakllantiradi. Qandaydir usullar bilan bor yoriglarni rivojlantirsak
gattig jismni maydalanishi osonlashadi. Adsorbsion effekti mustaxkamlikni kamaytiradi, bu esa
kam kuchlanish bilan yoriglarni kattalashishini ko‘paytiradi. Material sirtidagi ozgina yorigni
sxemada ponali oraliq qilib ko‘rsatish mumkin. Asta sekinlik bilan mikrooraligga kirib borish
natijasida erkin tekislik energiyasi kamayib borib @ dan 0 gacha tushish mumkin bo‘lgan yoriq
oxirigacha boradi.

Materialda mikroyorligni bo‘lishligi o‘rab turgan muxit sekin astalik tekislik qatlamiga Kirib
ketishi mumkin. Agarda o‘rab turgan muxit suyuqlik bo‘lsa, u yoriq orasiga kirib yupka plyonka
hosil qilinib, erkin energiya juda oshib ketishi mumkin. Erkin energiyani kamaytirish uchun
suyuklik plyonkasini yoriqda semirtirish kerak, ya’ni ponasimon bosim hosil gilish kerak. Ushbu
bosim yorig oxirida maksimum giymatga erishadi. Pona holatida kirib olgan suyuqlik bosimi katta
giymatga erishadi (suv uchun 250 MPa yorigni eng tor joyida) va shu jismda namlash energiyasini
hosil giladi. («_)° kapilyar bosim R, kuchni so‘rib olishligini xarakterlaydi.

P. =2c, cosg )
r
bu yerda: 8 -chegara burchak namlanishi;

g-oralik radiusi;
So‘rib olish kinetikasi suyuqlikni yopishqoqligiga bog*lik.

di r’p .
i~ {Sﬂ} [(p) —gsing] 8)

bu yerda: 1-kapilyardagi suyuglik naychasi uzunligi; t-so‘rish vaqti; p-suyuqlik zichligi; ¢-
gorizont bilan kapilyar orasidagi og‘ma burchakbo‘lib, u o‘rtacha kuchlanishi dan, ancha katta
bo‘lib ketar ekan. Agarda yuqori kuchlanish ro‘y bersa, xavfli yoriq yonida nazariy mustaxkamlik
bilan juda kattalashib yoriq tezda rivojlanib ikkiga bo‘linib ketadi.

O‘rtacha kuchlanish shu holatda kritik kuchlanishga tenglashib qoladi ok kuchlanish
kuchaysa, lekin nazariy kuchlanishdan pastrok bo‘lsa yoriq kattalashmaydi, natijada material yorilib

ketmayli. Konsentratsiya kuchlanishi koeffitsienti mikro-yoriqg oldida teng. § = %

U kuyidagilarga bog‘lik: shakliga, o‘lchamlariga va qo‘yilgan kuchga nisbatan yorigni
holatiga. Griffits o‘zining formulasini tushintirish uchun kritik kuchlanishni hisoblashda
quyidagilarga etibor berish kerakligini aytdi:

a) oynaksimon materillar maydalanishda haroratga bog‘lik bo‘lmaydi.

b) materialdagi mikroériqni kattalashishi shu holatlarda yuz beradiki, kachonki jismdagi
elastik energiya erkin tekislikdagi energiya, yangi hosil bo‘layotgan zarracha yuza sirtining
kamayishiga teng bo‘lsa.

-da=de

bu yerda: da -erkin tekislik energiyasi; de -elastik energiyani o‘sishi;

v) mikroérigni uzunligi namunani ko‘ndalang kesilgan qgismidan va yoriq qismdagi
kuchlanish normal mustahkamlik bilan hisoblangan o‘rtacha kuchlanishdan juda kichik

U xolda Griffitsni kritik kuchlanishni aniklaydigan formulasi

kuyidagidan iborat.

o, = 2aE]l, (9)
bu yerda: a-elastik jismni erkin tekislik energiyasi; Ye-elastiklik moduli; 1o-jism
chekkasidagi yorigning uzunligi.

Griffitsning nazariy garashini hozirgi zamon bilan tagqoslash natijasidagi kamchiliklari:
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kritik kuchlanish bilan hisoblashda elastiklik energiyasini o‘zgarishligi va erkin tekislik
energiyasi teng ekanligi (-da=de ), noto‘g‘ri, chunki energiyani saqlanish qonuniga binoan
oynaksimon jismni maydalaganda mexanik energiyani yo‘qotilishini xisobga olish kerak,

da=de+dQ;

2)Griffitsni nazariyasi mustahkamlikni vagtincha ekanligini;

3) Molekular strukturani hisobga olmaganligi.

Griffits nazariyasining mohiyati shundan iboratki, materiallarda mikro yoriglarni hosil
bo‘lishi va rivojlanishi, yoriglar miqdorini sirtiga bog‘likligi bilan ifodalanadi. Ularni hosil bo‘lishi
sabablarini aniglashdan iborat deyiladi. Mana ularning asosiylari:

a) tayyor materiallarni olish jarayonida sirtini mexanik shikastlanishi;

b) polikristal materialning alohida fazalaridagi turli koeffitsientlarda teshik kengayishi;

V) tarkibida shamot va loy zarralari orasidagi hosil bo‘ladigan ko‘p fazali tuzilishga ega
bo‘lgan materiallarga teshik ishlov berilganda, ularning har birining termik kengayish koeffitsienti
farqi hisobiga sirt mikro yoriqlarini hosil bo‘lishiga olib kelar ekan.
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DONLI MAXSULOTLARNI URUG'CHILIK UCHUN SAQLASH VA QURITISHDAGI
MUAMMOLAR

A.A. Abdulazizov

Farg ‘ona politexnika instituti,
(Qabul gilindi 19.10.2024 y.)

Annomayua: 3epnogvle nNpoOyKmbl, MO e€CMb CelbCKOXO3AUCMBEHHble KYAbMYpPbl, BaAJCHbL He
MONLKO 0151 NPOU3BOOCMEA NUWU, HO U Ol HOO20MOBKU CeMsH 01 0yoywux nokoienutl. Ilpoyeccol
cemeno8o0cmea u cenekyuu mpe6yrom COXpAHEeRUsl 6bICOKO2O Kavecmea 3mux npodykmoe. B mo orce epem:
XpaHeHue U CYWKa 3epHOBbIX NPOOYKMOS8 Ol CeMEHHbIX yeaell NpeoCmasiaiom coOou onpedeieHHble
mpyorocmu. B 0annoll cmamve aHanu3upyromcst npooiemvl, Cé13aHHblE C XPAHEHUEM U CYUIKOU 3EPHOBbIX
NPOOYKMOE OISt CeMEHOB800CMEA.

Knroueewte cnosa: C€M€H06000m€0, ceneKkyust, ceibCKkoe XO3ﬂﬁCfn60, YPOB€EHb 6]1AHCHOCNIU,
memnepamypa, oceeujeHue, }’lp06Jl€Mbl CYUWKU, XumudeckKue goz0elcmeus u necmuuudbz, 6peaumeﬂu u
3ACPA3HERUS, ceEHeMUYEeCKUe le06ﬂ€]l/lbl.

Annotation: Grain products, i.e., agricultural crops, are essential not only for food production but
also for preparing seeds for future generations. Seed production and selection processes require maintaining
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the high quality of these products. At the same time, storage and drying processes for seed purposes present
specific challenges. This article analyzes the problems associated with storing and drying grain products for
seed purposes.

Keywords: Seed production, selection, agriculture, moisture level, temperature, lighting, drying
challenges, chemical effects and pesticides, pests and contamination, genetic issues.

Annotatsiya: Donli mahsulotlar, ya'ni gishloq xo jaligi ekinlari, nafagat ozig-ovqat ishlab chiqgarish,
balki keyingi avlodlar uchun urug ‘larni tayyorlashda ham katta ahamiyatga ega. Urug ‘chilik va selektsiya
jarayonlari bu mahsulotlarning yugori sifatini saglashni talab giladi. Shu bilan birga, donli mahsulotlarni
urug ‘chilik uchun saqlash va quritish jarayonlari o ‘ziga xos muammolarni keltirib chiqaradi. Ushbu
magqolada, donli mahsulotlarni urug ‘chilik uchun saglash va quritishdagi muammolarni tahlil gilamiz.

Kalit so‘zlar: urug'chilik, selektsiya, qishlog xo ‘jaligi, namlik darajasi, harorat, yoritish,
guritishdagi muammolar, kimyoviy ta'sirlar va pestitsidlar, zararkunandalar va ifloslanish, genetik
muammolar.

Urug‘larni Saqlashdagi Muammolar

Urug‘larni saglashdagi muammolar asosan namlik, harorat, havo almashinuvi va yoritish
sharoitlari bilan bog‘liq. Har bir parametrni optimallashtirish orqali urug‘larning sifatini saqlash
mumkin, ammo ba'zida bu sharoitlarni yaratishda giyinchiliklar yuzaga keladi.

Namlik Darajasi

Urug‘larni saqlashda namlik darajasi ham juda muhim ahamiyatga ega. Urug‘larning namlik
darajasi ularning uzun muddatli saqlanishi uchun zarur bo‘lgan asosiy omildir. Agar urug‘lar
kerakli namlikda bo‘lmasa, ular biologik faoliyatini yo‘qotadi yoki zarar ko‘radi. Quyidagi
masalalarni ko‘rib chigamiz:

Namlikning ortigcha bo ‘lishi:

Agar urug‘lar juda nam sharoitda saqlansa, ular mog‘orlash yoki chirish xavfiga duchor
bo‘ladi. Yuksak namlik miqdori mikroorganizmlarning rivojlanishi uchun qulay sharoit yaratadi, bu
esa urug‘larning sifatini pasaytiradi. Namlik urug‘larning hayotiyligini qisqartiradi va o‘simliklar
uchun yangi urug‘lar olish imkoniyatini kamaytiradi.

Namlikning yetishmasligi:

Agar urug‘lar yetarlicha namlanmasa, ular quruqglashib, o‘sish qobiliyatini yo‘qotadi.
Urug‘lar yuqori darajada qurib qolishi, ular uchun hayotiylikni saqlashni qiyinlashtiradi. Bu holatda
urug‘lar o‘zlarini tiklasha olmaydi va to‘g‘ri o‘sish jarayoni boshlanmaydi.

Optimal namlik darajasi:

Urug‘larning optimal saglash uchun namlik darajasi 8-12% oralig‘ida bo‘lishi kerak. Bu
urug‘larning uzoq muddatli saqlanishi va yuqori sifatini ta'minlash uchun ideal sharoitlarni yaratadi.
Namlikni nazorat qilish uchun maxsus qurilmalar, masalan, namlik o‘lchagichlaridan foydalanish
Zarur..

Urug‘larni saqlashda harorat juda muhim omil hisoblanadi. Haroratning yuqori yoki past
bo‘lishi urug‘larning biologik faoliyatiga ta'sir qilishi mumkin. Ideal saqlash harorati 5-10°C
oralig‘ida bo‘lishi kerak. Haroratni boshqarish, urug‘larning sifatini va hayotiyligini saqlashda
muhim rol o‘ynaydi. Quyidagi masalalar haroratning urug‘lar uchun ta'sirini tushuntiradi:

Yugqori haroratning salbiy ta'siri:

Agar urug‘lar yuqori haroratda saqlansa, ular tezda quriydi va o‘sish qobiliyati kamayadi.
Yugqori haroratda saqlanadigan urug‘lar, aynigsa, uzoq vaqt davomida, biochimiyaviy jarayonlarni
tezlashtiradi, bu esa urug‘larning zarar ko‘rishiga olib kelishi mumkin. Masalan, 20°C dan yuqori
haroratda saqlangan urug‘lar tezroq yarogsiz holatga kelishi mumkin.

Past haroratning salbiy ta'siri:

Aksincha, juda past haroratda saqlangan urug‘lar gattiglashib qoladi va ularning o‘sish
qobiliyati yo‘qoladi. Sovuq haroratda saqlangan urug‘lar ularning fiziologik faoliyatini susaytiradi
va urug‘lar o‘sishda kechikishi yoki mutatsiyalar yuzaga kelishi mumkin. Past haroratlar
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shuningdek, urug‘larni zararli mikroorganizmlardan himoya qilishga imkon bermaydi, bu esa ularni
mog‘orlashga olib kelishi mumkin.

Yoritish

Urug‘lar to‘g‘ridan-to‘g‘ri quyosh nuri ostida saglanmasligi kerak, chunki yoritish
urug‘larning biologik faolligiga salbiy ta'sir ko‘rsatishi mumkin. Quyosh nuri urug‘larning rangi,
harorati va saqlash sifatini o‘zgartirishi mumkin. Shuning uchun urug‘larni qorong‘i va sovuq
joylarda saqglash zarur.

Yoritish

Urug‘larni saqlashda yoritish ham muhim omil hisoblanadi. Urug‘lar doimo qorong-‘i
joylarda saqlanishi kerak, chunki ular to‘g‘ridan-to‘g‘ri quyosh nuri yoki kuchli yoritishdan zarar
ko‘rishi mumkin. Quyidagi nuqtalarni e'tiborga olish zarur:

Quyosh nuri ta'siri:

Urug‘lar quyosh nuri ta'siriga duchor bo‘lganda, ular faollikni boshlaydi, bu esa ularning
vegetativ qobiliyatini pasaytiradi. Quyosh nuri urug‘larning biologik jarayonlarini tezlashtirishi,
ba'zan esa to‘g‘ridan-to‘g‘ri zarar yetkazishi mumkin. Urug‘lar uchun doimiy qorong‘ulikda
saglash, ularning sifatini yaxshilaydi va ular faollikni boshlamaydi.

Yoritishning ideal sharoiti:

Urug‘larni saqlash uchun eng yaxshi yoritish sharoiti - bu tabily yorug‘likdan ajratilgan
qorong‘u va sovuq joylar. Agar saqlash joylarida yoritish bo‘lsa, u juda kam, yumshoq bo‘lishi
kerak. Bunday sharoitda urug‘lar zarar ko‘rmaydi va o°z sifatini saqlaydi.

Tashqi omillar ta'siri:

Agar urug‘lar vaqtincha yorug‘likka duchor bo‘lsa ham, uzoq muddatli yoritish ularning
ichki kimyoviy tarkibini o‘zgartirishi va o‘sish qobiliyatini pasaytirishi mumkin. Shuning uchun
saglash joylari, imkon qadar, yorug‘likdan uzoq bo‘lishi kerak.

Quritishdagi muammolar

Urug‘larni quritish jarayoni ham juda muhim va ehtiyotkorlik bilan bajarilishi kerak.
Noto‘g‘ri quritish, urug‘larning sifatini pasaytirishi, ularning faolligini yo‘qotishiga olib kelishi
mumkin. Quyidagi muammolar quritish jarayonida yuzaga kelishi mumkin:

1. Quritishning ortiqcha bo‘lishi (quritishning haddan tashqari darajasi)

- Agar urug‘lar juda ortigcha quritilsa, bu ularning ichki tuzilmasiga jiddiy zarar yetkazadi.
Ortikcha quritish urug‘larning fiziologik holatini yomonlashtiradi va ularning biologik faolligini
yo‘qotishiga olib keladi. Quritishning ortigcha bo‘lishi quyidagi holatlarda yuzaga kelishi mumkin:

- Urug‘larning sinishi yoki parchalanishi: Juda ortiqcha quritilgan urug‘lar qattiq va
sinuvchan bo‘lib qoladi. Bu holatda, urug‘lar tashqi shikastlanishlarga qarshi himoyasiz bo‘lib,
ularning qobig‘i yengil zararlanishi yoki umuman singib ketishi mumkin. Bu, o‘z navbatida,
urug‘ning o‘sish qobiliyatini va hayotiyligini pasaytiradi.

- Hayotiylikning yo‘qolishi: Ortikcha quritish urug‘larning hayotiyligini buzadi, chunki
o‘sish jarayonlari susayadi yoki butunlay to‘xtaydi. Bunday urug‘lar keyinchalik yerga ekilganda
yaxshi natijalar bermaydi.

- Kimyoviy jarayonlarning tezlashishi: Juda yuqori haroratda quritish urug‘lardagi kimyoviy
jarayonlarni tezlashtiradi, bu esa ularning energiya zaxiralarini tezda sarflaydi va o‘sish qobiliyatini
yo‘qotishga olib keladi.

1. Quritishning yetarlicha bo‘lmasligi (quritishning yetarlicha emasligi)

- Agar urug‘lar kerakli darajada quritilmasa, ularning ichki namligi saqlanib qoladi. Bu
namlik mikroorganizmlar uchun o‘sish uchun qulay sharoit yaratadi va urug‘lar mog‘orlash yoki
chirish xavfiga duchor bo‘ladi. Yetarli darajada quritilmagan urug‘lar quyidagi muammolarni
keltirib chigarishi mumkin:

98 Scientific-technical journal (STJ FerPl, ®apIlTi UTXK, HTX ®eplIU, 2024,T.28. crem.Boimyck Ne28)



MEXAHHKA

- Mikroorganizmlar va mog‘orlash: Namlik saqlangan urug‘lar mog‘orlash, bakterial yoki
zamburug‘li kasalliklar uchun yaxshi sharoit yaratadi. Bu, o‘z navbatida, urug‘larning sifatini
yomonlashtiradi va ularni yarogsiz holatga keltirishi mumkin.

- Chirish: Urug‘lar noto‘g‘ri quritilgan taqdirda, ularning namligi saqlanib qolishi va vaqti-
vaqti bilan chirim yoki fermentatsiya jarayonlari boshlanishi mumkin. Bu jarayonlar urug‘larning
organizmasini zararli kimyoviy moddalar bilan ifloslantiradi.

- O‘sishning kechikishi: Yetarlicha quritilmagan urug‘lar o‘sish jarayonini boshlash uchun
zarur bo‘lgan energiya zaxiralariga ega bo‘lmasligi mumkin. Natijada, bu urug‘lar o‘sish
gobiliyatini yo‘qotadi va vegetativ davrda kechikishlar yuzaga keladi.

Quritish usullari

Urug‘larni quritish jarayonida qo‘llaniladigan usullar ham katta rol o‘ynaydi. Noto‘g‘ri
quritish usulini tanlash urug‘larning sifatiga jiddiy ta'sir qilishi mumkin. Quritish jarayonida
quyidagi usullar ishlatiladi:

Tabiiy quritish (havoda quritish)

Tabiiy quritish - bu urug‘larni ochiq havoda, quyosh nurida yoki soyada quritish usulidir. Bu
usul oddiy va arzon bo‘lsa-da, u ba'zan samarali bo‘lmasligi mumkin, chunki quyosh nuri va havo
harorati nazorat gilinmaydi. Tabiiy quritish usulining salbiy tomonlari quyidagilar:

Harorat va namlik nazorati: Tabiiy quritishda harorat va namlik darajasi nazorat gilinmaydi,
bu esa urug‘larni ortigcha yoki yetarlicha quritishga olib kelishi mumkin.

Zararkunandalar va ifloslanish: Tabiiy quritish davomida urug‘lar zararkunandalar yoki
ifloslantiruvchi moddalar bilan ta'sir qilishi mumkin. Masalan, qushlar, kemiruvchilar yoki
tuproqdagi mikroorganizmlar urug‘larni ifloslantirishi mumkin.

Sun'iy quritish (maxsus quritgichlar yordamida)

Maxsus quritgichlar yordamida quritish yanada samarali va aniqroq bo‘ladi. Bu usulda,
harorat, havo ogimi va namlik darajasi qat'iy nazorat gilinadi. Quritgichlar yordamida yuqori
samaradorlikka erishish mumkin, ammo ba'zi muammolarni ham keltirib chigaradi:

Juda yuqori harorat: Quritgichlarning yuqori harorati urug‘larning ortiqcha qurishiga olib
kelishi mumkin. Shuning uchun quritish jarayonida haroratni doimiy ravishda nazorat qgilish zarur.

Quritish vaqtining uzayishi: Ba'zan quritgichlar samarali ishlamasa, urug‘lar yetarlicha tez
qurimaydi. Bu, 0°z navbatida, urug‘ning sifatiga zarar yetkazishi mumkin.

Quritish moslamalaridagi xatoliklar

Maxsus quritish moslamalarida texnik xatoliklar yoki noto‘g‘ri sozlamalar quritish
jarayonini buzishi mumkin. Quritgichlar noto‘g‘ri ishlaganda, urug‘lar yaqiqlanishi yoki ortiqcha
quruglashishi mumkin. Shu sababli, quritish moslamalarining to‘g‘ri sozlanishi va muntazam
tekshirilishi zarur..

Kimyoviy Ta'sirlar va Pestitsidlar

Urug‘larni saqlash va quritish jarayonida kimyoviy moddalarning ishlatilishi ham
muammolarni keltirib chigarishi mumkin. Pestitsidlar va o‘g‘itlar urug‘larga zarar yetkazishi yoki
ularning biologik faolligini pasaytirishi mumkin. Kimyoviy moddalarning urug‘larga ta'siri haqida
ehtiyotkorlik bilan fikr yuritish va ularning dozalarini to‘g‘ri belgilash kerak.

Zararkunandalar va ifloslanish

Urug‘lar saqlanadigan joyda zararkunandalar, kemiruvchilar va boshga ifloslantiruvchi
moddalar bo‘lishi mumkin. Bu, o°‘z navbatida, urug‘larning ifloslanishiga va o‘z sifatini
yo‘qotishiga olib keladi. Saqlash joylari muntazam ravishda tozalanib, zararkunandalardan himoya
gilinishi kerak.

Genetik Muammolar

Urug‘larni uzoq muddat saqlash jarayonida ularning genetik tarkibida o‘zgarishlar bo‘lishi
mumkin. Bu o‘zgarishlar urug‘larning sifatini pasaytiradi va o‘sish qobiliyatini yo‘qotishiga olib
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kelishi mumkin. Shuning uchun urug‘larni har yili yangilab turish va yuqori sifatli urug‘lar tanlash
Zarur.

Xulosa

Donli mahsulotlarni urug‘chilik uchun saqlash va quritish jarayonida yuzaga keladigan
muammolarni hal qilish, o‘simliklar o‘sishining samaradorligini ta'minlash uchun juda muhimdir.
Urug‘larni saqlash va quritish sharoitlari sifatni nazorat qilish va saqlash uchun to‘g‘ri metodlarni
tanlashni talab giladi. Shu bilan birga, texnologiyalarning doimiy takomillanishi va ilmiy
tadgiqotlar yordamida ushbu muammolarni yengish va donli mahsulotlarni yuqori sifatli urug‘lar
sifatida saqlash mumkin. Urug‘larni saglashdagi muammolarni hal qilish uchun harorat, namlik
darajasi va yoritishni ehtiyotkorlik bilan nazorat qilish zarur. Bu omillar urug‘larning sifatini
saqlash, ularning hayotiyligini va o‘sish qobiliyatini ta'minlashda muhim ahamiyatga ega. Har bir
omilni to‘g‘ri boshqarish orqali donli mahsulotlarning urug‘larini muvaffaqiyatli saqlash mumkin.
Urug‘lar uchun ideal sharoitlarni yaratish esa ularning kelajakdagi avlodlar uchun foydali bo‘lishini
ta'minlaydi.Quritish jarayoni urug‘larning sifatini saqlashda muhim rol o‘ynaydi. Urug‘larni
ortigcha yoki yetarlicha quritish ularning hayotiyligini va o‘sish qobiliyatini sezilarli darajada
pasaytirishi mumkin. Shu sababli, quritish jarayonining har bir bosgichini diggat bilan nazorat
qgilish zarur. Quritish usullarini tanlashda haroratni, namlikni va vaqtni aniq belgilash, shuningdek,
texnologik moslamalarni to‘g‘ri sozlash urug‘larning sifatini saqlashga yordam beradi.
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DISLOKATSIYANING MAYDALASH JARAYONIDA TUTGAN RO‘LI

R.J. Tojiyev, A.A. Abdulazizov

Farg ‘ona politexnika instituti,
(Qabul gilindi 19.10.2024 y.)

Anuomauuﬂ: Hpouecc U3MeNbYeruUsl mamepuaioe Ae6iiaemcs 8aICHOU onepauueﬁ 60 MHO2UX
ompacisix NPOMbILULIIEHROCNTIU, 6KJIro4as 20pH0005b16a10W)/I0, cmpoumenbHyo u XUMUHUECKYIO
NPOMBIUIIEHHOCTIU. 3m0m npoyecc ocyuiecmeniencs OJZ}Z YMEHbWEHUSL pA3ZMEPOE Yacmuy, nO()ZOWlOGKM
Mamepuanos K OaibHelulell MmexHoI02UYecKkol obpabomke Uiy NOLYYeHUs: NPOOYKMO8 ¢ HeobX0OUMbIMU
ceoticmeamu. Buympennsisi cmpykmypa u guzuueckue ceotcmed Mamepuaios ueparom 3Ha4umenbHyo poib
6 npoyecce U3MeNb4eHUsl, npuvem ()MC]ZOKGL;MM AGNAIOMCA KHI04YeebiM d)akmopww. B aaHHOTZ cmambse
AHATUSUPYIOMCA NOHAMUe ()MCJZOKLZL;MIJ U Ux eludHue Ha npoyecc usmelb4eHus mamepuaioes.

Knrwwuesvie cnoesa: ﬂumorcauu;z, 20pH0()06bzearou4aﬂ NPOMbLULIIEHHOCNTD, cmpoumenvbcnieo,
Xumudeckas npomvlulileHHOCNnb, JUHelHble 0uczz01<auuu, Kpaeeas OUCJZOKCZZ{Z/{}Z, 6UHmMoOBA 0uc1201<auuﬂ,
mouyeydHnvle ()umommuu.

Annotation: The process of material crushing is a critical operation in many industrial sectors,
including mining, construction, and chemical industries. This process is carried out to reduce particle size,
prepare materials for further technological processing, or produce products with desired properties. The
internal structure and physical properties of materials play a significant role in crushing, with dislocations
being a key factor. This article analyzes the concept of dislocations and their impact on the material
crushing process.

Keywords: Dislocation, mining, construction, chemical industry, linear dislocations, edge
dislocation, screw dislocation, point dislocations.

Annotatsiya: Materiallarni maydalash jarayoni ko ‘plab sanoat tarmoqlarida, jumladan, tog‘-kon,
qurilish, va kimyo sanoatida muhim jarayon hisoblanadi. Ushbu jarayon materialning zarracha kattaligini
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kamaytirish, uni texnologik gayta ishlashga tayyorlash yoki undan kerakli xossalarga ega mahsulot olish
uchun amalga oshiriladi. Maydalashda materialning ichki tuzilishi va fizik xossalari katta ahamiyatga ega
bo‘lib, dislokatsiyalar bunda muhim rol o‘ynaydi. Ushbu magqolada dislokatsiya tushunchasi va uning
materiallarni maydalash jarayoniga ta'siri tahlil gilinadi.

Kalit so“zlar: Dislokatsiya, tog*-kon, qurilish, kimyo sanoati, chizigli dislokatsiyalar, chekka
dislokatsiya, vintli dislokatsiya, nugtaviy dislokatsiyalar.

Dislokatsiyalar materiallar ichida joylashgan kristall panjaradagi nugsonlar bo ‘lib, ular
materiallarning mexanik va fizik xossalariga bevosita ta'sir giladi. Kristall panjaraning ideal
tuzilishi bir xil va takrorlanuvchi bo ‘lishi kerak, ammo real hayotda unda turli xil nugsonlar
mavjud bo ‘ladi. Bu nugsonlar orasida chizigli dislokatsiyalar va nuqtaviy dislokatsiyalar asosiy
o ‘rin tutadi.

1. Chiziqli dislokatsiyalar — bu kristall panjarada chiziq shaklida joylashgan strukturaviy
nugsonlar. Ular ikki asosiy turga bo‘linadi: chekka dislokatsiyalar va vintli dislokatsiyalar.

a) Chekka dislokatsiya (Edge Dislocation) — kristall panjarada qo‘shimcha atom qatlamining
mavjudligi natijasida yuzaga keladi. Bu holatda qo‘shimcha qatlamning oxirgi nuqtasi kristallning
boshqa gatlamlari bilan bir tekisda joylashmaydi va stress hosil giladi.

Tuzyilishini  tushuntirish: Chekka dislokatsiya zonasi atrofida stress tagsimlanadi:
qo‘shimcha gatlamning yuqori qismi siqiladi, pastki qismi esa cho‘ziladi.

Mexanik xossalarga ta'siri: Chekka dislokatsiyalar deformatsiya jarayonida materialning
mustahkamligini kamaytiradi, lekin materialga elastiklik qo‘shadi. Bu materialning plastik
deformatsiya qobiliyatini oshiradi.

Tasavvur qilish uchun: Kristall panjara qo‘shimcha gavatni yutishga harakat qilganda stress
tagsimlanadi va bu nugta maydalash jarayonida materialning zaiflashish zonasini hosil giladi.

b) Vintli dislokatsiya (Screw Dislocation):

Vintli dislokatsiya atomlar panjarasining bir qismi aylana shaklida siljiganida hosil bo‘ladi.

Tuzyilishini tushuntirish: Kristall panjaraning bir qismi o‘z o‘qiga nisbatan buriladi, bu
esa vintli ko‘rinishni hosil giladi.

Mexanik xossalarga ta'siri: Vintli dislokatsiyalar material ichida deformatsiyaning oson
targalishini ta'minlaydi. Bu dislokatsiyalar bir tekis stress targalishini yengillashtiradi.

Maydalashdagi ahamiyati: Vintli dislokatsiyalar mavjud bo‘lganda material maydalash
jarayonida osonroq deformatsiyalanadi, chunki ular energiyani turli yo‘nalishlarga tarqatadi.

2. Nugtaviy dislokatsiyalar (Defektlar)

Nugtaviy dislokatsiyalar — bu kristall panjaraning ma'lum bir nugtasida yuzaga keladigan
nugsonlar bo‘lib, ular atom yoki ionlarning to‘g‘ri joylashmaganligi yoki bo‘shligning mavjudligi
tufayli hosil bo‘ladi.

Nugqtaviy dislokatsiyalarning asosiy turlari:

Bo‘shliq (Vacancy):

Panjaradagi bir atomning yetishmasligi natijasida hosil bo‘ladi.

Mexanik ta'siri: Material ichida bo‘shliq stress hosil giladi va materialning qattiqligini
kamaytirishi mumkin. Bo‘shliq zonalari maydalash jarayonida buzilishning boshlanish nuqtalarini
hosil giladi.

Interstitsial atomlar (Interstitial Atoms):

Kristall panjaraning standart pozitsiyasidan tashqarida joylashgan qo‘shimcha atomlar
mavjud bo‘lgan holat.

Mexanik ta'siri: Qo‘shimcha atomlarning mavjudligi material ichida stress hosil giladi, bu
esa maydalash jarayonida kristall buzilishini osonlashtiradi.

Substitutsion nugsonlar (Substitutional Defects):

Panjara tarkibidagi bir atomning o‘rnini boshqa turdagi atom egallaydi.

Mexanik ta'siri: Turli atomlarning o‘lchami yoki kimyoviy xossalaridagi farqlar
panjaraning buzilishiga olib keladi.

Nugqtaviy dislokatsiyalarning maydalashdagi o‘rni:
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Nugtaviy dislokatsiyalar material ichidagi stresslarning mabhalliy tagsimlanishini
o‘zgartiradi, bu esa maydalash jarayonida sinishning boshlanish nuqtalarini yaratadi.

Panjaradagi bo‘shliglar va qo‘shimcha atomlar maydalash samaradorligini oshirishga
yordam beruvchi zaif nugtalar hosil giladi.

Dislokatsiyalarni boshqarish

Materiallarning mexanik va fizik xossalarini yaxshilash maqgsadida dislokatsiyalarni
boshqarish muhim o‘rin tutadi. Dislokatsiyalar zichligi va ularning tagsimlanishini boshqarish
orqali maydalash jarayonini samaraliroq qilish mumkin. Bu jarayon ikki asosiy yo‘l bilan amalga
oshiriladi: issiglik bilan ishlov berish va mexanik deformatsiyalar.

Issiglik bilan ishlov berish

Issiqlik bilan ishlov berish materiallarning ichki tuzilishini o‘zgartirish va dislokatsiyalarni
boshqgarishda samarali usul hisoblanadi. Bu jarayon materialning ma'lum haroratgacha qizdirilishi
va keyinchalik asta-sekin yoki tez sovitilishidan iborat.

Issiglik bilan ishlov berishning dislokatsiyalarga ta'siri:

1.Dislokatsiyalar zichligini kamaytirish:

Yugqori haroratda material ichida dislokatsiyalar ko‘chishi va bir-biri bilan birlashishi
mumkin. Bu jarayon dislokatsiyalarni annihilyatsiya gilish (yo‘q qilish) deb ataladi.

Natija: Material ichida dislokatsiyalar soni kamayadi, bu esa uning gattigligini kamaytiradi,
lekin zarracha yoriglarga chidamliligini oshiradi.

2.Qayta kristallanish jarayoni:

Agar material yuqori haroratga gizdirilsa, unda eski dislokatsiyalardan xoli yangi kristall
tuzilish hosil bo‘ladi. Bu jarayon qayta kristallanish deb ataladi.

Natija: Qayta kristallangan material ichki stresslardan xoli bo‘ladi va mexanik ishlov
berishga nisbatan sezgirligi oshadi.

3.Dislokatsiyalarning gayta tagsimlanishi:

Pastroq haroratda gizdirilganda dislokatsiyalar bir-biriga nisbatan ko‘chishi mumkin, lekin
annihilyatsiya bo‘lmaydi. Bu dislokatsiyalarni material bo‘ylab bir xil tagsimlaydi.

Natija: Material ichida lokal stresslar kamayadi, bu esa maydalash jarayonida bir tekis
yoriglarning hosil bo‘lishiga olib keladi.

Amaliy qo‘llanilishi:

Metallurgiyada: Chelik va alyuminiy kabi materiallarga issiglik bilan ishlov berib, ularning
mustahkamligini va plastik xossalarini boshgarish mumkin.

Keramik materiallarda: Dislokatsiyalarni kamaytirish orqali keramiklarning mo‘rtligini
pasaytirish va maydalashni samarali gilish mumkin.

Mexanik deformatsiyalar

Mexanik deformatsiyalar materialga tashqi kuchlar ta’sirida uning shakli va hajmini
o‘zgartirish jarayonidir. Bu jarayon material ichida yangi dislokatsiyalarni hosil qiladi va
mavjudlarini ko‘chirishga olib keladi.

Mexanik deformatsiyalarning dislokatsiyalarga ta'siri:

Dislokatsiyalarni hosil gilish:

Tashqi kuch ta’sirida atomlar panjarasida stress hosil bo‘lib, bu yangi dislokatsiyalarni
shakllantiradi.

Natija: Dislokatsiyalar zichligi oshadi va materialning deformatsiyalanuvchanligi kuchayadi.

Muhim jihat: Bu jarayon materialning maydalashga bo‘lgan sezgirligini oshiradi, chunki
ko‘proq dislokatsiyalar sinishning boshlanish nugtalarini hosil giladi.

Dislokatsiyalarning harakati va ko‘chishi:

Deformatsiya davomida mavjud dislokatsiyalar siljiydi va kristall panjara ichida
harakatlanadi.

Natija: Lokal stresslar materialning zaif nuqtalarida to‘planadi va sinish jarayonini
osonlashtiradi.

Dislokatsiyalarning birikishi:

102 Scientific-technical journal (STJ FerPl, ®apIIh UTXK, HTXK ®epllH, 2024,T.28. cren.Boimyck No28)



MEXAHHKA

Yangi hosil bo‘lgan dislokatsiyalar o‘zaro ta’sir qilib, birlashishi yoki bir-birini yo‘q qilishi
mumkin. Bu materialning ichki strukturasi gayta tashkil gilinishiga olib keladi.

Natija: Dislokatsiyalarning zichligi va tagsimlanishi nazorat gilinadi, bu esa maydalash
samaradorligiga ijobiy ta’sir giladi.

Amaliy qo‘llanilishi:

Valtslash va shtamplash: Deformatsiyalar materiallarning zichligini oshirib, ular
maydalashga moslashuvchan bo‘ladi.

Plastik deformatsiyalar: Masalan, mis yoki alyuminiyni ingichka plastinkalarga aylantirishda
mexanik deformatsiyalar yordamida dislokatsiyalar hosil gilinadi.

Issiglik va mexanik ishlovning kombinatsiyasi

Issiglik bilan ishlov berish va mexanik deformatsiyalarni birlashtirib qo‘llash material ichki
strukturasi va dislokatsiyalar zichligini boshgarishda samarali usul hisoblanadi. Masalan:

Deformatsiyadan keyin issiglik bilan ishlov berish: Dislokatsiyalarning haddan tashgari
zichligini kamaytiradi va materialning egiluvchanligini oshiradi.

Issiglikdan keyin deformatsiya: Material ichida yangi dislokatsiyalar hosil giladi, bu esa
maydalash jarayonini osonlashtiradi.

Maydalash jarayonida dislokatsiyaning roli

Maydalash jarayonida materiallar mexanik energiya ta’sirida deformatsiyalanadi. Bu
jarayonda dislokatsiyalar quyidagi sabablarga ko‘ra muhim:

Ichki stresslarning tagsimlanishi

Dislokatsiyalar material ichidagi stresslarni tagsimlab, sinish va yoriq paydo bo‘lish
ehtimolini oshiradi. Yuqori dislokatsiya zichligiga ega materiallar maydalash jarayonida osonroq
sinadi.

Energiya yutilishi

Dislokatsiyalar kristall panjara ichida deformatsiyalash energiyasini yutadi va uni lokal
sohalarda to‘playdi. Bu materialning sinishiga olib keluvchi zaif nuqtalarni hosil giladi.

Ishgalanishning kamayishi

Dislokatsiyalar materiali ichidagi gatlamlar orasidagi siljishni osonlashtiradi, bu esa
maydalash jarayonini samaraliroq giladi.

Sanoat jarayonlaridagi ahamiyat

Dislokatsiyalarni boshgarish orgali materiallarning maydalanishiga ta'sir ko‘rsatish mumkin.
Masalan, issiqlik bilan ishlov berish yoki plastifikatsiya orqali dislokatsiyalar zichligi o‘zgartiriladi
va maydalash samaradorligi oshiriladi.

Amaliy qo‘llanilish

Dislokatsiyalarning maydalash jarayoniga ta’sirini bilish orqali turli materiallar uchun
optimal maydalash sharoitlarini tanlash mumkin. Quyidagilar shunday tadbirlar gatoriga kiradi:

Optimal maydalash uskunalarini tanlash. Dislokatsiya zichligi yuqori bo‘lgan materiallar
uchun zarracha o‘lchamini samarali kamaytiruvchi maydalash uskunalarini tanlash.

Oldindan ishlov berish. Materialga oldindan termik yoki mexanik ishlov berish orgali
maydalash jarayonini osonlashtirish.

Xulosa

Chizigli va nugtaviy dislokatsiyalar maydalash jarayonining mexanik xususiyatlariga
sezilarli ta'sir ko‘rsatadi. Ularni chuqur o‘rganish materiallarni maydalash jarayonining
samaradorligini oshirish va energiyani tejash uchun muhimdir. Dislokatsiyalarni boshqarish orgali
sanoat jarayonlarida sifat va samaradorlikni yaxshilash mumkin. Dislokatsiyalar zichligini
boshgarish materialning maydalash jarayoniga moslashuvchanligini va mexanik ishlov berishga
chidamliligini oshiradi. Issiglik bilan ishlov berish dislokatsiyalarni kamaytirsa, mexanik
deformatsiyalar ularni ko‘paytiradi. Ushbu usullarni to‘g‘ri qo‘llash sanoat jarayonlarida energiya
tejamkorligi va sifatni oshirishda muhim ahamiyatga ega. Dislokatsiyalar materiallarning
maydalash jarayonidagi muhim omil bo‘lib, ular stress taqsimoti va sinish jarayoniga bevosita ta’sir
giladi. Maydalash samaradorligini oshirish uchun materiallarning ichki tuzilishini chuqur o‘rganish
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va dislokatsiyalarni boshqarish usullarini qo‘llash zarur. Sanoat tarmogqlarida bu tushunchani
qo‘llash natijasida energiya samaradorligini oshirish va jarayonlarni optimallashtirishga erishiladi.

Adabiyotlar
[1]. Ashby M.F. & Jones D.R.H., Engineering Materials: An Introduction to Microstructures and Processing.
[2]. Callister W.D., Materials Science and Engineering: An Introduction.
[3]. Tog‘-kon sanoatida maydalash texnologiyalari bo‘yicha ilmiy maqolalar to‘plami.

VERTIKAL TIPDAGI KASKADLI DON QURITGICHLAR TURLARI VA ULARNING
ANALIZI

A.A.Abdulazizov

Farg‘ona politexnika instituti,
(Qabul gilindi 19.10.2024 y.)

Aunomauu;l: Hpouecc CYUKU umeem pewaruiee 3Havenue o1 COXpaHeHUs Kadecmea 3epHO6blx
nPOOYKMo8 u obecneueHuss ux ONUMENbHO20 XpaueHus. D@exmusHoe yoanreHue u30blmouHol 6e1a2u U3
3epHa npedomepaujaem e2o Nopuy U npooiesdem CpoK Xpaunenus. Bepmuxanvhvle KackaoHvle CYWMUIKU
SABAAIOMC OOHUM U3 CAMBIX WUPOKO UCNOTL3YEMBIX 8UO08 000PY008aHUs 015 CYWKU 3ePHA, Ymo Oerdem
usyyeHue ux 3¢hhekmueHocmuy U Muno8 aKkmyaibHoU 3a0adell.

Knrouesvle cnosa: 3eprosvie npooykmol, 6epmMuUKaIbHble KACKAOHbIE 3ePHOCYWUIKU, GIANCHOCHD,
npocmoule KACKAOHblEe CYUUTKU, dHep2odpdexmusnocms, adanmueHoCmy, NPocmvle KACKAOHble CYWUIKU,
CYWUIKU C CMEUAHHbIM NOMOKOM, MHOCO30HANbHbLE CYUIUIKU, CYUUTIKU C OONONHUMENbHOU CUCMEMOTU
Haepeesa.

Annotation: The drying process is crucial for preserving the quality of grain products and ensuring
their long-term storage. Effectively removing excess moisture from grain prevents spoilage and extends its
shelf life. Vertical cascade dryers are among the most widely used equipment for grain drying, making the
study of their efficiency and types a relevant issue.

Keywords: Grain products, vertical cascade grain dryers, moisture, basic cascade dryers, energy
efficiency, adaptability, simple cascade dryers, mixed-flow dryers, multi-zone dryers, dryers with additional
heating systems.

Annotatsiya: Don mahsulotlari sifatini saglash va ularni uzoq muddatli saglash uchun quritish
jarayoni muhim ahamiyatga ega. Donning ortigcha namligini samarali ravishda yo'qotish, mahsulotning
buzilishining oldini oladi va uning saglash muddatini uzaytiradi. Vertikal tipdagi kaskadli quritgichlar donni
guritish uchun eng keng qo'llaniladigan uskunalardan biri bo‘lib, ularning samaradorligi va turlarini
o ‘rganish dolzarb masala hisoblanadi.

Kalit so‘zlar: Donli maxsulotlar, vertikal tipdagi kaskadli don quritkich, namlik, oddiy kaskadli
quritgichlar, energiya samaradorligi, moslashuvchanligi, oddiy kaskadli quritgichlar, aralash ogimli
quritgichlar, ko 'p zonali quritgichlar, qo ‘shimcha isitish tizimiga ega quritgichlar.

Vertikal tipdagi kaskadli quritgichlarning umumiy tavsifi

Vertikal tipdagi quritgichlar donni tortishish kuchi yordamida bir pog‘onadan ikkinchisiga
uzluksiz tushirish orqgali quritish jarayonini tashkil giladi. Ushbu uskunalarda donni issiq havo
ogimida harakatlantirish va quritish yuzasi bilan aloga vaqtini boshgarish imkoniyati mavjud. Bu
quritgichlarning afzalliklari:

Kompakt tuzilishi — maydonni tejaydi.

Energiya samaradorligi — issiglik energiyasidan ogilona foydalanadi.

Moslashuvchanligi — turli don turlari uchun ishlatilishi mumkin.

Kaskadli Quritgichlarning Turlari
Vertikal kaskadli quritgichlar tuzilishiga garab bir nechta turlarga bo'linadi:

Oddiy kaskadli quritgichlar: Bu turdagi quritgichlarda don bir qator pog‘onalarda ketma-ket
harakat giladi.
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Aralash ogimli quritgichlar: Bu tizimda don va havo harakati o‘zaro kesishgan yo‘nalishda
tashkil etiladi, bu issiglik almashinuvi samaradorligini oshiradi.

Ko‘p zonali quritgichlar: Har bir zona alohida nazorat gilinadigan harorat va havo ogimi
bilan jihozlangan. Bu turdagi quritgichlar donning har xil namlikdagi partiyalarini bir vagtning
o‘zida quritish imkonini beradi.

Qo‘shimcha isitish tizimiga ega quritgichlar: Isitish uchun gayta ishlatiladigan energiya
tizimlari qo‘llaniladi.

Tahlil
Kaskadli quritgichlarning samaradorligi bir nechta omillarga bog‘liq:

Don xususiyatlari: Donning boshlang‘ich namligi, zichligi va hajmi quritish tezligiga ta’sir
giladi.

Havo oqgimi: Havo haroratining optimal diapazonini tanlash, energiya tejamkorligini
oshiradi.

Qurilish materiali: Quritgichlarning issiglikka chidamli va korroziyaga garshi materiallardan
yasalishi ularning ishlash muddatini uzaytiradi.

Texnologik boshgaruv: Zamonaviy quritgichlarda avtomatlashtirish darajasi yuqori bo‘lib,
bu sifatni oshiradi va xarajatlarni kamaytiradi.

Vertikal tipdagi kaskadli don quritgichlar donni sifatli va samarali quritishda muhim o‘rin
tutadi. Quritgichning turini tanlash va texnologik jarayonlarni optimallashtirish energiya resurslarini
tejash va ekologik xavfsizlikni ta’minlashda katta ahamiyatga ega. Keyingi tadqiqotlarda
quritgichlarning dizaynini takomillashtirish va yangi materiallardan foydalanish istigbollari muhim
yo‘nalish hisoblanadi.

Oddiy kaskadli quritgichlar

Oddiy kaskadli quritgichlar, qurilish jihatidan eng sodda va
ishlatish uchun oson bo‘lgan quritgichlardan biri hisoblanadi.
Ushbu quritgichlarda don tortishish  kuchi yordamida bir
pog‘onadan keyingi pog‘onaga tabiiy ravishda harakat qiladi.
Quritgichning ichki tuzilishi odatda bir nechta vertikal kanallardan
iborat bo‘lib, bu kanallarda donning pastga tushishi va issiq havo
oqimi bilan quritilishi ta'minlanadi.

Afzalliklari

Oddiy dizayn: Konstruktsiya murakkab emas, ishlab
chiqarish va texnik xizmat ko‘rsatish oson.

Qisga quritish jarayoni: Donning pog‘onalar bo‘ylab ketma-
ket harakatlanishi issiglik almashinuvi samaradorligini oshiradi.

Arzonligi: Oddiy tuzilma tufayli ishlab chigarish va
ekspluatatsiya xarajatlari past.

Moslashuvchanlik: Turli xil don turlari uchun moslashishi
mumekin.

Kamchiliklari

Bir xil quritish muammosi: Donning vertikal tushish tezligiga va issigq havo ogimining bir xil
tarqalishiga bog‘liq bo‘lgan holda ba’zi donlar kamroq quritilishi yoki ortiqcha quritilishi mumkin.

Namlikni to‘liq nazorat gilish imkoniyati cheklangan: Oddiy tizimlarda avtomatlashtirish
darajasi past bo‘lishi sababli jarayonni real vaqtda boshqarish qiyin bo‘lishi mumkin.

Don zararlanish xavfi: Ba’zi hollarda donning bir pog‘onadan ikkinchisiga tushishi paytida
mexanik zarar yetishi mumkin.

Oddiy kaskadli quritgichlar kichik va o‘rta quvvatli korxonalar uchun maqgbul yechim
bo‘lib, qurilishining oddiyligi va narxining arzonligi bilan ajralib turadi. Biroq, yuqori samaradorlik
va avtomatlashtirish talab gilinadigan sharoitlarda yanada murakkab tizimlardan foydalanish zarur
bo‘lishi mumkin. Ushbu quritgichlar ko‘pincha kichik hajmli don mahsulotlarini quritishda
qo‘llaniladi va energiya resurslarini tejashga yordam beradi.

Aralash ogimli quritgichlar
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Avralash oqimli quritgichlar issiglik almashinuvi samaradorligini oshirish magsadida ishlab
chigilgan zamonaviy quritish tizimlaridan biridir. Ushbu quritgichlarda don va issiq havo harakati
bir-biriga nisbatan kesishgan yo‘nalishda tashkil etiladi. Bu texnologiya don va havo o‘rtasida
maksimal issiqlik almashinuvi yuzaga kelishini ta’minlaydi, bu esa energiya tejash va quritish
jarayonini optimallashtirishga yordam beradi.

Afzalliklari

Yuqori samaradorlik: Don va havo harakati yo‘nalishining
kesishishi issiglik almashinuvi samaradorligini sezilarli darajada
oshiradi.

Namlikni bir xil tagsimlash: Don harorati va namlik
darajasi har bir zonada nazorat gilinadi, bu esa quritish sifatini
yaxshilaydi.

Energiya tejamkorligi: Havo ogimidan samarali
foydalanish energiya iste'molini kamaytiradi.

Turli don mahsulotlariga moslashuvchanlik: Ushbu tizim
turli xildagi don mahsulotlarini, jumladan, bug‘doy, arpa,
makkajo‘xori va boshqa donlarni quritishda qo‘llanishi mumkin. s oy e S = il

Kamchiliklari =¥

Murakkab dizayn: Quritish tizimining murakkab tuzilishi
o‘rnatish va texnik xizmat ko ‘rsatishni qiyinlashtirishi mumkin.

Texnologik boshgaruv talablari: Quritgichning optimal ishlashi uchun zamonaviy nazorat
tizimlari talab etiladi.

Investitsion xarajatlar: Ushbu quritgichlarni ishlab chiqarish va o‘rnatish oddiy tizimlarga
nisbatan gqimmatrog.

Aralash ogimli quritgichlar issiglik energiyasidan samarali foydalanish va yuqori sifatli
quritish jarayonini ta'minlashda muhim o‘rin tutadi. Ularning murakkab dizayni va yuqori
samaradorligi energiya tejamkorligi talab etiladigan korxonalar uchun magbul yechimdir. Ushbu
tizimni avtomatlashtirish va optimallashtirish orgali yuqori hosildorlikka erishish mumkin. Shu
sababli, aralash oqgimli quritgichlar zamonaviy donni qayta ishlash texnologiyasida keng
qo‘llaniladi.

Ko‘p zonali quritgichlar

Ko‘p zonali quritgichlar — bu donni turli zonalarda alohida boshqariladigan harorat va havo
ogimida quritishni ta'minlaydigan samarali texnologik uskunalardir. Ushbu quritgichlar yugori
aniqlikda namlikni yo‘qotish imkonini beradi, shuningdek, bir vaqtning o‘zida turli namlik
darajasiga ega don partiyalarini samarali quritish imkoniyatini yaratadi.

Afzalliklari

Namlik darajasini aniq boshgarish: Har bir zonada alohida sozlash imkoniyati donning bir
xil va sifatli quritilishini ta’minlaydi.

Moslashuvchanlik: Turli namlik va turli don mahsulotlarini bir vaqtning o‘zida quritish
imkonini beradi.

Energiya samaradorligi: Har bir zona fagat o‘z vazifasiga mos keladigan issiqlik va havo
ogimini ishlatadi, bu energiya tejamkorligini oshiradi.

Yugori hajmdagi ishlab chigarish: Ko‘p zonali tizimlar katta hajmdagi donni samarali va tez
quritish imkonini beradi.

Mahsulot sifatining yaxshilanishi: Don ortiqcha gizib ketishdan yoki namlik yetarlicha
quritilmay golishdan himoyalanadi.

Kamchiliklari

Murakkablik: Ko‘p zonali tizimlar murakkab tuzilishga ega bo‘lib, ular texnik xizmat
ko‘rsatishni qiyinlashtiradi.

Yugori narx: Uskunaning o‘rnatish va ekspluatatsiya xarajatlari oddiy quritgichlarga
nisbatan yuqorirog.

N
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Texnologik boshqgaruv talab etadi: To‘liq avtomatlashtirilgan boshgaruv tizimlari talab
gilinadi.

Qo‘llanilishi

Ko‘p zonali quritgichlar quyidagi holatlarda keng qo‘llaniladi:

Namligi turlicha bo‘lgan don mahsulotlarini bir vaqtning o‘zida quritish.

Yugqori sifatli quritish talab gilinadigan maxsus mahsulotlarni gayta ishlash.

Katta hajmdagi don mahsulotlarini tez va samarali quritish.

Ko‘p zonali quritgichlar zamonaviy don quritish texnologiyalarining ilg‘or namunasi bo‘lib,
donni sifatli va samarali quritishni ta'minlaydi. Ularning murakkab tuzilishi va yuqori aniglikdagi
boshgaruv tizimi don mahsulotlari ishlab chigarishda yuqori sifat standartlariga erishishni
ta'minlaydi. Ushbu quritgichlar katta hajmli korxonalar va zamonaviy ishlab chigarish jarayonlarida
keng qo‘llaniladi.

Ko‘p zonali quritgichlar

Ko‘p zonali quritgichlar — donni turli zonalarda alohida boshgariladigan harorat va havo
ogimida quritishni ta'minlaydigan samarali texnologiya hisoblanadi. Ushbu tizim yuqori aniglikda
quritish jarayonini boshqarish va donning namligini bir tekisda yo‘qotish imkonini beradi. Ko‘p
zonali quritgichlar asosan katta hajmdagi don partiyalarini gayta ishlash va sifatni maksimal
darajada saqlash uchun qo‘llaniladi.

Afzalliklari

Namlikni aniq boshqgarish: Har bir zonadagi sharoitlar donning dastlabki va yakuniy
namligiga mos ravishda sozlanadi.

Sifatni saglash: Donning ortigcha gizib ketishining oldini oladi va uning fizik-kimyoviy
xususiyatlarini saglaydi.

Moslashuvchanlik: Turli namlikdagi va turli xildagi don mahsulotlarini bir vaqtning o‘zida
quritish imkoniyatini beradi.

Energiya samaradorligi: Har bir zona fagat kerakli darajada issiglik va havo ogimini
ishlatadi, bu esa energiya tejamkorligini oshiradi.

Qo‘llanilishi

Ko‘p zonali quritgichlar yuqori sifatli quritish talab qilinadigan don mahsulotlarini ishlab
chiqarishda, jumladan, bug‘doy, makkajo‘xori, arpa va boshqa ekinlar uchun keng qo‘llaniladi.

Qo‘shimcha isitish tizimiga ega quritgichlar

Qo‘shimcha isitish tizimiga ega quritgichlar energiya samaradorligini oshirish magsadida
ishlab chiqilgan bo‘lib, ularda isitish uchun qayta ishlatiladigan issiqlik manbalaridan foydalaniladi.
Ushbu quritgichlar ekologik xavfsizlikni ta'minlaydi va quritish jarayonining umumiy xarajatlarini
kamaytiradi.

Afzalliklari

Energiya tejash: Qayta ishlatiladigan issiglik manbalaridan foydalanish energiya iste'molini
sezilarli darajada kamaytiradi.

Ekologik xavfsizlik: Nam havo chigarish jarayonida issiqlik gayta olinib, atrof-muhitga
salbiy ta'sir kamaytiriladi.

Ishlash ~ samaradorligi:  Quritgichning  samaradorligi  issiqlik  yo‘qotilishini
minimallashtirish hisobiga oshadi.

Igtisodiy foyda: Uzun muddatli ishlatilishda energiya tejash tufayli xarajatlarni
kamaytiradi.

Kamchiliklari

Dizayn murakkabligi: Qo‘shimcha isitish tizimlari odatiy quritgichlarga nisbatan
murakkabroq tuzilishga ega.

Yuqori boshlang‘ich xarajatlar: Ushbu tizimlar o‘rnatish va o‘zlashtirish uchun ko‘proq
sarmoya talab giladi.

Qo‘shimcha isitish tizimiga ega quritgichlar katta hajmli ishlab chigarish korxonalarida,
ekologik xavfsizlikka yuqori talab qo‘yiladigan joylarda va energiya resurslarini tejash maqsadida
keng qo‘llaniladi.
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Xulosa

Vertikal tipdagi kaskadli don quritgichlar, aynigsa gishloq xo'jaligida, hosilni quritish uchun
keng qo'llaniladi. Har bir turdagi quritgichning o°ziga xos afzalliklari va kamchiliklari mavjud.
Oddiy kaskadli quritgichlar arzon va oddiy bo'lsa-da, aralash oqimli va ko‘p zonali quritgichlar
samaradorlikni sezilarli darajada oshiradi. Qo‘shimcha isitish tizimlari esa energiya tejamkorligini
yaxshilaydi. Har bir holatda, quritish jarayonining samaradorligini oshirish uchun texnologik
yangiliklar va energiya samaradorligini hisobga olgan holda qurilma tanlanishi lozim.
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TEOPETUYECKHUE U DKCHHEPUMEHTAJIBHBIE UCCJIEJJOBAHUSA
KIIACCUOUKAIUH ITOJIUIUCIIEPCHBIX IIOPOIIIKOB B POTOPHO-
HEHTPOBEKHOM CEITAPATOPE

A.O. XomumMosB

Depeanckuili NOTUMEXHUYECKUL UHCIMUmMYM
(Ilonyuena 19.10.2024 2.)

Annotatsiya: ushbu magolada aylanadigan markazdan gochma separatorda polidispers kukunlarini
tasniflash jarayonlarining nazariy va yeksperimental tadgiqotlari keltirilgan. Ishning magsadi ajratgichda
zarrachalarni ajratish mexanizmini ularning kattaligi, shakli va zichligini hisobga olgan holda tahlil
gilishdir. Nazariy gismda tasniflash samaradorligiga ta’sir giluvchi asosiy jismoniy prinsiplar, shu jumladan
markazdan qochma kuch, havo qarshiligi va zarrachalarning qurilmaning ichki yuzalari bilan o ‘zaro ta’siri
ko ‘rib chigiladi. Yeksperimental tadqiqotlar har xil turdagi kukunlar, shu jumladan mayda va qo ‘pol
fraksiyalar yordamida o ‘tkazildi. Yeksperimental natijalar ajratish samaradorligining rotorning aylanish
tezligiga, shuningdek qayta ishlangan materialning xususiyatlariga bog ‘ligligini ko ‘rsatdi. Qog ‘oz,
shuningdek, uning mahsuldorligi va anigligini oshirish uchun tasniflash jarayonini optimallashtirish
usullarini taklif giladi. Ish natijalaridan farmasevtika, ozig-ovgat va kimyo sanoati kabi turli sohalarda
kukunni gayta ishlash va ajratish texnologiyalarini takomillashtirish uchun foydalanish mumkin.

Kalit so“zlar: polidispers kukunlari, aylanma markazdan gochma separator, zarrachalar tasnifi,
markazdan gochma kuch, zarrachalar hajmi tasnifi, zarrachalarni ajratish, tasniflash samaradorligi, ogim
parametrlari, zarrachalarni farglash, tasniflash jarayonlarini modellashtirish, o lchovii dispersiya, ogim
tezligi, aylanadigan qurilmalar, nazariy tasniflash modellari, yeksperimental tadgigotlar, turbulentlik va
yopishqoqlik, tasniflash koeffitsienti, gidrodinamik kukunlarning xususiyatlari, fizik-kimyoviy xususiyatlari,
ajratish jarayonlarini optimallashtirish,

Aunomayusa: B oOannoii pabome npeocmasieHvl meopemudecKue U IKCHEPUMEHMATbHbIE
uCCﬂe()OG(,ZHM}Z npoyeccoes maccudmxauuu nOﬂu()ucnepCHblx nopoutkoe 6 pOmopHO-L;EHmp06eDfCHOM
cenapamope. Llenvto pabomul a61emcs AHAAU3 MEXAHUZMA PA30ENeHUs YaACMUY 8 Cenapamope ¢ y4emom ux
pasmepos, Gopmel u niommocmu. B meopemuueckoll uacmu paccMoOmpenvi OCHOGHblE (U3UUECKUEe
npuHyunsl,  GIUAWUe HA  3PpekmusHocmy  Kiaccupurkayuu, GKIOHAS  YEHMPOOENCHYIO  CUTLY,
conpomugnerue 6030yXa U 63AUMOOCCEUe Hacmuy ¢ GHYMPEHHUMU NOBEPXHOCMAMU YCMPOUCMEA.
3KC?1€pMM€HmaJZbel€ UCCNe008aHUs npoeodwzucz; C UCNOJIB308AHUEM pPA3TUYHbIX MUNOE NOPOULKOS,
BKII04Yas Kak MeJZKOGMCI’lepCHble, maxk u Zpy5bl€ qbpakuuu. Peay/zbmambl IKCNEPUMERMO6 noKasaiu
3a6UCUMOCTb AP PeKmuUeHOCMU PA30eeHUs Om CKOPOCMU 8PAlyeHUss POMopd, a MAKdice Om CEOUCME
obpabameieaemozo mamepuaida. B pabome maxoice npednodicenvbl Memoovl onmumuzayuu npoyecca
KJZLZCCZAQ[)MKCIL[MM C YeJjlblo no8blULeHUs eco np0u3606umeﬂbﬂocmu u modyrHocmu. Pe3yﬂbmambz pa60mbz moeym
ObIMb  UCNONIL308AHBL Ol COBEPULIEHCMBOBAHUA MexHoN02Uull nepepa6omku u pa3deﬂele nopoutkoe 6
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PA3IUYHBIX  OompaciaxX NpPpOMblUlIEeHHoCmuU, mMAaKux Kak ¢apmaueemui<a, nuwesasi U Xumudeckas
NPOMBIULIIEHHOCTIU.

Knwuesvie cnoea: Illonuoucnepcuvie  Nopouwiku,  pomMopHO-YEHMpOOEdCHbIN  Cenapamop,
maccud)ukauuﬂ uacmuy, ueHmp06eof0Haﬂ cuaa, maccud)ukauuﬂ no pasmepam dacmuy, cenapayust 4acnuy,
aghghexmusnocmv  Kiaccugukayuu, napamempvl nomoka, oupgepenyuayus uyacmuy, MoOeIUPoOBaHUE
npoyeccog Kiaccu@urayuu, pasmepHas OUCNEePCHOCMb, CKOPOCMb HOMOKA, POMOpPHbie YCMmpoucmaa,
meopemuvyecKkue MOOB]ZM Kﬂaccu¢ul<ab;uu, IKCnepumermajlbrHvle ucmeaoeaﬂuﬂ, myp6yﬂeHmHocmb u
8A3KOCMb, KOI(huyuenm Kiaccuguxayuu, 2UOPOOUHAMUYECKUE XAPAKMEPUCUKY, DUIUKO-XUMUYECKUE
ceoticmea NOPOWKOE, onmumusayus npoyeccos cenapayuu,

Abstract: This work presents theoretical and experimental studies of the classification processes of
polydisperse powders in a rotor-centrifugal separator. The aim of the study is to analyze the particle
separation mechanism in the separator, considering their size, shape, and density. The theoretical part
discusses the main physical principles affecting the classification efficiency, including centrifugal force, air
resistance, and particle interaction with the internal surfaces of the device. Experimental studies were
conducted using different types of powders, including both fine and coarse fractions. The experimental
results showed the dependence of separation efficiency on rotor speed, as well as the properties of the
processed material. The work also proposes methods for optimizing the classification process to enhance its
performance and accuracy. The results can be used to improve powder processing and separation
technologies in various industries such as pharmaceuticals, food, and chemicals.

Keywords: Polydisperse powders, rotor-centrifugal separator, particle classification, centrifugal
force, classification by particle size, particle separation, classification efficiency, flow parameters, particle
differentiation, process modeling, size distribution, flow velocity, rotor devices, theoretical classification
models, experimental studies, turbulence and viscosity, classification coefficient, hydrodynamic
characteristics, physicochemical properties of powders, separation process optimization.

YcnemHoe BHEAPEHUE POTOPHO-TIEHTPOOEIKHBIX CEMapaTOPOB MOKET OBITH 00ECIIEUYCHO MpHU
HAIMYMNA HAJICKHON WHXKEHEPHOW METOAMKH WX pacueTa. JlaHHash METOAMKa JOJDKHA TO3BOJISTH
HAaXOOUTh OJM3KHE K ONTUMAIBHBIM KOHCTPYKTHUBHBIE U TEXHOJOTHMYECKHE MapaMeTphl.
OmnpeneneHne HTUX MapaMeTPOB BO3MOXXHO HAa OCHOBAaHHHM TEOPETHYECKHX HCCIICIOBAHUH,
pe3yNbTaThl KOTOPHIX B JajdbHEHIEM IOJDKHBI OBITh MOATBEPIKIEHBI IKCHEPUMEHTANbHO. Jliis
MPOBE/ICHUSI TEOPETUYCCKUX MCCIICAOBAHUI PACCMOTPUM (PU3UYECKYIO MOJIENIb JBIKCHHS YACTHIL
MaTepuasa B cermapaTope, JUIisl Y4eTro UCIOIb3yeM CXeMy, IPeCTaBIeHHYI0 Ha puc.l.1.

8030yX UCXOOHBLI Mamepuar + 8030yX 8030yX

? — ?

\Y Il I

I Il \Y

Puc. 1.1. Cxema yciioBHOU pa30MBKU 00bEMa pOTOPHO-LIEHTPOOEKHOTO CenapaTopa Ha y4acTKH

CornacHo cxeMme, Becb 00bEM cenapaTopa MOKHO YCIOBHO pa30MUTh Ha YEThIpE ydyacTKa:
1-i1 yyacTok mojauu, pacnpenesieHus U HayalbHOIro pasroHa uactuill. Ha sTtom yuactke
MaTepual depe3 MarpyOoK MOoJaeTcs BO BHYTPh CemapaTopa M IOMNajaeT B IEHTPAJIbHYIO 4acTh
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BPAIIAIONICTOCs JTUCKA € JIONaTKaMH. TaK Kak JUCK C JIOMATKaMU OJHOBPEMEHHO BBIMOJIHSCT
(GYHKIMM KoJeca BEHTWIIATOpA, TO 4Yepe3 MaTpyOOK OJHOBPEMEHHO C MaTepHalioM OyneT
3acachIBaThCs BO3AYX U IMOCTYNATh B KAHAJIBI MEX/IY BpallaromuMucs onatkamu. Ciie0BaTeIbHO,
yXKe Ha JTOM ydacTKe BO3AyX OyIeT OKa3blBaTh OMNPEICIICHHOE BO3CHCTBHE HA TPACKTOPHIO
JBIDKCHUSI 4YacTHI[ Marepuaiia. boyee Jierkue 4YacTHilbl MaTepuaia OYAyT I0JXBaThIBAThCS
BO3/IYLIHBIM IMOTOKOM M BMECTE C HUM IIOCTYNaTh B KaHaJbl MEXIy JIONAaTKaMH, a KpPYIHBIC
YaCTHIIBI MOTYT OCTHTaTh UCKA M 3a CYET ICHTPOOSIKHOW CHIIBI JIBUTAThCS 110 HEMY OT LIEHTpa K
nepugepuu (puc 1.2).

2-# y4aCTOK — 3TO MEXKJIOMATOYHbIC KaHAJIbI 1 2
poTopa, oOpa30BaHHBIC JIOIATKAMH, OCHOBHBIM M
BEPXHEM JIUCKOM pOTOpa. XapakTep JBUKCHUSI
YaCcTHIl MaTepuaja Ha 3TOM YYacTKE MOXKET OBITH
HECKOJIbKUX BUJIOB: ‘ oo

a) JBWXKCHHS YacTUIl MaTepuaia Mo JUCKY oo% Coock
poTopa; S
0) [BIDKEHUS YacTHI[ MaTepuana Io Cccce
JIOTIACTH; /
B) JIBWKEHHUS YACTHUIL MaTepHaa 1o JUCKy 1
JIONACTH OJHOBPEMEHHO; \// VNV

F) ABWIKCHUSA YaCTUL MaTCpHala B IIOTOKC
6 . Puc.1.2. Buapsl ABWXKEHHS 4YacTHULl MaTepuaia B
BO3/1yXa (CBOOOHBIN TOJIET). POTOPE MeITHHHIBI

Bo3MOXHBI M 00J€€  CIOXKHBIE BHMIBl 1 — gBuyKeHNs YaCTHIl MATEPHAIa 110 JMCKY POTOPA;
JABVXKCHUSA YaCTUIl B KaHallaX, HAIpUMEp, CHa4dajla 2 — JIBWXKEHHsSl YacTHL[ MaTepHajla BO B3BEIIEHHOM

B IIOTOKE BO3/1yXa, & IIOTOM, JOCTUTHYB JUCKA Wi COCTOAHMA (morer).
JIOTIATKY, YaCTUIIBI ABMXKYTCS 110 HUM. CyJIUTh KOHKPETHO O BUJIE ABUKEHUS YaCTHI] MOKHO TOJIBKO
MOCIIe IPOBEACHHSI COOTBETCTBYIOIINX HUCCIICOBAHMIA.

3-ii y4aCTOK — 3TO BHUXPEBOE JIBFDKCHHE YaCTHI[ M BO3JyXa B 3a30pe MEXKIy KOHIIAMHU
JIONaTOK M 1mephOpUpPOBAHHON CTEHKOW. Tak Kak Ha BBIXOJE M3 POTOpa YACTHUIIBI U BO3AYX KpoMe
pamuanbHOM OyIyT MMETh W TAHTCHIMAJIBHYIO COCTaBIIIONIYI0 CKOPOCTH, B 3a30pe Oyner
CO3/1aBaThbCs BUXPEBOU MOTOK. C TPETHHM YYacCTKOM HEPa3phIBHO CBSI3aH W YETBEPTHIA y4aCTOK
KJIaccupuKaluu, KOTOPOW SBISETCS OCHOBHBIM, TaK KaK 371eCh OCYIIECTBIICTCS IPOIIECC
knaccupukanuu. BuxpeBoe JBMKEHHE CIUIONIHOW Cpeapl Ha ydYacTKe 3 CcOo3JaeT Yy
nephOpHUpPOBaHHON CTEHKH TOBBINIEHHOE JaBJIEHHE, KOTOPOE OMPEEseT BEJIMUYUHY CKOPOCTH €€
WCTEYCHHUsI B KiIaccU(UUUpPYIONIME OTBEpcTUs. VcTekaromme MOTOKM BO3JIyXa M HEHTPOOEKHas
CWJIa BTATHBAIOT YACTHUIBI MaTepuaja B KJIacCUDUIMPYIONUE OTBEPCTHs. 1€ YacTHUIlbl, Y KOTOPHIX
COOTHOIIIEHHE MEXy OKPYXKHOW U paualibHON COCTaBISIONIUMHU CKOPOCTSIMHU IMO3BOJISIET UM B
MOMEHT JBWKEHUS HaJl KIIACCH(PUITUPYIOMIMMHI OTBEPCTHSIMHU 3alTH B HUX O0Jiee YeM Ha TMOJIOBUHY,
OTBOJSTCS KaK TOTOBBIN MPOAYKT. COOTHOIICHHE COCTABIISIFOIIMX CKOPOCTH YACTHUIIBI OMPEAeseT
HE TOJIBKO BO3MOKHOCTh €€ TOIMaJaHus B TOTOBBIA MPOIYKT, HO W BEPOSITHOCTh 3a0MBKH
KJIACCU(PUITUPYIOIINX OTBEPCTHI YaCTHIIAMH, pa3Mep KOTOPBIX OJM30K K BEIMYHUHE OTBEPCTHUS.
Takum oOpazoM, 4TOOBI MPOU3BOJIUTH pacyueT MpoIecca KIACCHPUKAIMK YacTHI] HEOOXOIMMO
3HATh TAHTEHIIMAIBHYIO M PaJHajIbHYI CKOPOCTH YACTHIIBI MPHU MOAX0Ae K mepdopupoBaHHON
CTEHKE, a Tak)Ke€ BCE COCTaBIIAIOIIME CKOPOCTH Ta30BOTO IOTOKAa B ATOM 30HEe. [l sToro
HEOOXOAMMO TOCIIEOBATEIIFHO PACCMOTPETh MPOIECC JIBWIKCHUS ra3a M OJWHOYHBIX YAaCTHI] IO
BCEM 30HAM.

OcCHOBHBIM pabOYUM OPraHoOM pPOTOPHO-IIEHTPOOEKHOTO KiIacCU(pUKATOpPa, KOTOPBIH
OTIpE/ICINIIET BCIO THIPOJUHAMHYCCKYIO KApTUHY JBWKCHHS CIUIOMIHOW (a3el (Bo3ayxa) u
JTUCTIEPCHBIX YaCTHI] MaTepuaja, sIBISETCS BpaIlarolIuiicss JUCK ¢ yjonaTtkamu [155, c. 15-27; 156,
c. 28-38], xoTophlii B AambHEWIIMM OyJeM Ha3blBaTh POTOpPOM. B TO e Bpemsi KOHCTPYKTHBHO
pOTOp SBIIETCS HUYEM HWHBIM KaK KOJECOM IIEHTPOOEKHOW MAaIIuHbBI, B KOTOPOM C IIEJIBIO
YCTOHYMBOCTH HEKOTOPBIX JeTaliell K abpa3uBHOMY W3HOCY OHH CIeNIaHbl YTOJNIIeHHBIME. Kopimyc
A’POJMHAMUYECKUX MAIIMH OOBIYHO BBHITIONHSACTCS B BUJE CIIUPaANIeo0pa3HOl yIUTKH C TaTpyOKaMH
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[0 LEHTPY JUIs MOJAaud M TaHT€HLUUAIbHBIM JJIs BBIXOJA cpeibl. B poTopHO-LIEHTpOOEKHOM
KJaccu(ukaTtope BO31yX M THOJMIUCIEPCHBIN TMOPOIIOK TaKXe IOCTYNaloT B pOTOpP depe3
HEHTPaILHBIA MAaTPyOOK, a BBEIBOJSATCS Y€pe3 OTBEPCTHS WU IIEIH MepPOpPHPOBAHHON 0OCUANKH,
YCTAHOBJICHHON cHapyxu potopa. CoriacHo HccieloBaHUAM IO 3(PQPEKTUBHOCTH HPOTOYHBIX
KJIacCCU(UKATOPOB, ONTHMaJbHAasi CKOPOCTh BO3AyXa B OTBEpPCTUAX Mepopaluuul JO0HKHA
coctaBysATh 12 — 30 m/c. Takasg cKOpPOCTh SBJISETCS ONTUMAIBHOW NP BBIXOJE BO3/yXa yepes
TaHT€HLMAIbHBIA MAaTpyOOK crupalieo0pa3HOro Kopmyca BeHTHIATOpa. [IpuBeneHHble cpaBHEHUS
MO3BOJIAIOT ~ BOCIIOJIB30BATbCS ~ HEKOTOPBIMU  JIMTEPATYpPHBIMH  PEKOMEHJALMSAMH  I10
MMPOCKTUPOBAHUIO BEHTWIATOPOB [157 — 163] mpu BeIOOpPE ONTHMAIBHBIX Pa3MEPOB JeTajeH
poropa, pacdyéTy MPOU3BOAUTEILHOCTH IO BO3JAYXY M JABICHHUIO y CTEHKH, NMepPOPHUPOBAHHON
obeuaiiku.

O6o3nauum D2 — pauamerp poropa MO HapyXHBIM KpoMkaMm Jionatok. CormnacHo
JAUTEpaTypHbIM UCTOYHHMKAM [162], cooTHOIIEHNE 1HaMeTPOB MO HAPYKHBIM KpoMKaM jonatok D:
poTopa K IuamMeTpy IO BHYTPEHHUM KpoMmkaMm jionatok Di (puc. 1.22) okaspiBaeT Majioe BIMSHHE
Ha KIIJl 1 mosToMy MOET HaxOIWTbCS B LIIMPOKHMX Mpezaenax. Ui Jydimux MamvH BEIMYHHA
JaMeTpa BHYTPEHHUX KPOMOK Jionatok Di onpenensercs BeIpakeHUEM

D, =03-D,. (L.1)

Tak kak mporecc Kiaccu(UKaUK COMPOBOXKIACTCS aOpa3sHBHBIM H3HOCOM JIOMIATOK M
TpeOyeTcs nepuoanyeckas ux 3aMeHa, TO JIONATKU BBIMOJIHAIOTCA MPOCTOi (OpMBI B BUJIE TIACTUH
YCTaHOBJICHHBIX MO paauycy. JlomaTku, yCTaHOBJIEHHBIE IO PaJUyCy, MEHBIIE IOBEPKEHBI
abpaszuBHOMY HU3HOCY [164].

BaxxubiM (pakTOpOM MpU MPOSKTUPOBAHUU SIBISIETCS YMCIIO JIOMATOK poTopa. JKemaTensHo,
yTOOBl MaTepuall [BHUTAJICS MO JIOMAaTKaMm CJIOEM B OJHY YacTUIly, TOTJa, Iomajas Ha
neppopupoBaHHyI0 00e4aiiKy, OyIeT IPOUCXOAUTh 00JIee MHTEHCUBHBIN MPOIIeCcC KIIacCU(DUKAIIHH.
CrnenoBarenbHO, JIONATOK CleAyeT yCTaHAaBIMBATh KaK MOXHO OOJbIIE, OJHAKO MPH YpPEe3MEPHO
OOJIBIIIOM MX KOJIMYECTBE BO3pPACTAET MOBEPXHOCTh TpeHHs B KaHaie. ClielyeT OTMETUTh, YTO MpU
MajoM KOJMYECTBE JIOMATOK B MEXJIOMATOYHBIX KaHallaX BO3PACTAIOT BUXPEBBIE OOIACTH, YTO
camkaet KIIJ[ cemapatopa Kak BEHTHIISTOpPA.

CornacHo pexkomenpamusam [157 c. 45, 158 c. 86], onrumMaibHOE YHCIO JIONATOK
MOJCUYUTHIBACTCS U3 CIEIYIONIEH 3aBUCUMOCTH:

j+1
z=43-- , (1.2)
]-1
rae i= _D2
D,
[upuny pabouux nonacrent b (puc. 1.2) oObIYHO IPUHUMAIOT PABHOM:
b=0,2D, (13)
[Tpon3BOIUTENHFHOCTh TAKUX MAIIMH IO CIUIOIIHON Cpe/ie ONPeNeNsIeTCs] BHIPaKCHHEM
Q=SW, ¥, , M, (1.4)
2
7D
rie S — miomaas Kojeca, S = Tz;
W, — TaHreHmuanbHas COCTaBISIOIIAs CKOPOCTH BO3MyXa IO HApYKHBIM KPOMKaM

JIONaToK, M/c;
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Y pous — KOIDQUIMEHT NPOM3BOJAUTEILHOCTH, KOTODPBIH, MPEXKIE BCEro, 3aBHUCHT OT

HIMPHHBI JionacTel b.

CornacHo rpadu4ecKkoil 3aBUCHUMOCTH, JIi BEHTHJISATOPOB C PajHajbHBIMH JIOTIATKAMHU H
npu cootHotneHuu b/D2=0,2 3HaYCHUE Wipous;—0,07

JlaBneHue, co3aBaeMoe y CTEHKH MephOpPUPOBAHHOTO AJIEMEHTA, MOXKHO ONPEICITUTh 3
CIEAYIOLIEH 3aBUCUMOCTH:

P= Yan " P 'WTZ , Ila, (15)

e p — WIOTHOCTb Ta3a, ko/m?;

Wian — KOG (ULIMEHT Hamopa.

Jlist Hattiero ciydasi COTJIacHO TaOIMYHBIM JTAHHBIM, CJIEIYeT MPHUHUMATD Wan=0,65.

B nanpHeiimem 3HaueHne KO3PPUITUEHTA POU3BOIUTEIHHOCTH () M KOIPPUITUEHTA HATTOPA
¥ TIPOBEPSIIOCH IKCTIEPIMEHTAIBHO Ha IMOJYIPOMBIIUICHHONH yCTaHOBKE. 3aMep pacxoja BO3ayXa
OCYIIECTBIISUIM C TIOMOIIbIO KOPOTKOTO coruia BeHTypu, npeaBapuTeabHO MPOBES €ro TApUPOBKY
Ha TpyOe co cTaHmapTHOM nuadparmMoi, Kak mokasaHo Ha puc. 1.2. /laBnenue y nepdopupoBaHHON
CTEHKH 3aMepsyIoch C TOMOIIbI0 Tu(MaHOMETpa aHAJOTMYHO, KaK IT0Ka3aHo Ha pwuc.l.35.
Pe3ynbTaThl SKCIEpUMEHTa TMOATBEPKIAAIOT MPABHIBLHOCTh BBIOPAHHBIX 3HAYCHUH  Wipous=0,07;
Wian=0,65.

[IpuBeneHHbIE BbIIIE CBECHUS MO3BOJSIOT CYAUTh TOJBKO O JBUKEHHM CIUIONIHOW CPEIBI.
JIBM>KEHME 4YacTUIl BO3MOKHO ONUCATh, PACCMOTPEB JEHCTBYIOIIME HAa HEE CUJIbl HA KaXKIOM
yyacTke TpaekTopu. OOIIHOCTH ONUCAHHsS JBWKEHUS BO3AYIIHOIO TMOTOKA W YacTHIL
M3MENbYaeMOro MaTepuaja B MEJbHHMIIE BO3MOXKHO JIOCTUYh 32 CYET HCIOJIH30BAHUSA
COOTBETCTBYIOIIMX €IMHBIX TPAHUYHBIX YCIOBHUI U YCIIOBUS HEPA3PBIBHOCTHU CIUIONIHOMN CpPEIbl.

PaccMmoTpuM BHKEHHME YaCTHII HA TIEPBOM YUACTKE «PAaCHpEesICHHs 1 Ha4YalbHOTO pa3roHa
MaTepuasay C IeNIbl0 ONpeAeNeHHs JalbHENIIero myTu JBUXKEHUS YacCTHIIbI, 2 UMEHHO: WJIH OHA
JOCTHTAeT BPAIIAIOIIEroCs ITUCKAa M OyAeT JBHUraTbCs, CKOJB3S MO HEM, WIM OHA, HE JOCTHTHYB
JTICKA, OAXBATUTCS Ta30BbIM TOTOKOM M YHECETCS B MEXKJIONATOYHbIE KaHAJbI.

JIBkeHHe 4YacTHUIBI B TMIpeleNiax »d3TOro ydacTka OyIeT OmpelensiThCsl CHIIaMH,
Bo3/eiicTBytomuMu Ha He€. [Ipexne Bcero, 3T0 CHIIBI THAPOJIMHAMUYECKOTO M TPABUTAIMOHHOTO
MPOUCXOXKACHUS. [IpyrumMu cuiiaMu, KOTopble TIOApOOHO pacCMaTPUBAIUCH U aHAIU3UPOBAIHNCH BO
BTOpPOI1 I11aBe, MpeHeOpekEM BBUY UX MAJIOCTH.

[IpousBens aHamu3 M OLEHKY CHJ, ACWCTBYIOUIMX Ha YacTUIy B paauanbHOM (I) U B
BEPTHUKAJILHOM HaINpaBJeHUIX M0 ocH (Y), 3alUIIeM CUCTEMY YPaBHEHH JBUKEHHS YaCTHUIIbL:

[ 7S5?
dzr_l 5 p2.|Wr_Vr|(Wr_Vr). 4
dt?2 2 m ’
dr _
dat "’
) > 67 (1.6)
d2y B g 1_& _lél ey 4
dt? 2. 2 m ’
day _,
L dt Y

riae: Vr u Vy — CKOpoCTh 9acTHI] B paIialiIbHOM U OCEBOM HAIPaBJICHHH,
W, — ckopocTh raza B pajinaibHOM HalpaBlICHUU.
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W, = Q ’
2z rb
I'i — TEeKYIIUI pagnyc yIaJIeHHs MOTOKA Fa30B3BECH OT OCH POTOPA.

Pacuer ypaBHenuii (1.24) BbillosiHEH yKciIeHHBIM MeTo10M PyHre-KyTTa ¢ ucnonb3oBanueM
OBM. Cucremy ypaBHEHUH peniaiu AJisi Ha4aJIbHBIX YCIOBUMA

t=0;r,=r;y=0;V, =V, =0,

(1.7)

rac rl’l — paauyc Hany6Ka 3arpys3KHu ChIIIy4Cro Marcpuajia, m.

[Tporpamma BbIYMCIICHHI IPUBECHA B IPUIIOKEHUH K TUCCEPTALIMOHHOI paboTe.
JanHas cucreMa aud@epeHnnanbHbIX ypaBHEHMH Oblia pelleHa A 4acTHll, UMEIOLIMX

3
pasmaunyio mrotaoets (2 =1000+ 3000 K2/ M~). PacueTsl NpPOM3BOIWINCH JJS YaCTHIL

pazmepom 0,05 -5 mm, npu m3MeHeHun auamerpa poropa B mpeaenax 0,4 —0,8 v u m3MeHeHHH
yucia 06opoToB potopa oT 500 1o 3000 06/mMuH.

Pe3ynbTaThl YMCIIEHHBIX pEIICHUH MpeacTaBieHbl B Buae rpaduka Ha puc. 1.3. Ha stom
rpaduKe Mo TOPU30HTAIBHON OCH OTIIOKEHBI Pa3Mephl YaCTHII, a TI0 BEPTUKAIBHOW OCH PACCTOSTHUS

~ r
OT LICHTpPa r= F , Ha KOTOPOM HacTula JOCTUTHET IMOBECPXHOCTHU AHCKA.
1
2
r =D /2
1,0 -
0,9
0,8 +
0,7 -
0,6 -
0,5 1
0,4 -
1 ' 1 ' 1 ' 1 ' 1 !
0,002 0,004 0,006 0,008 0,010 M

JnameTp yacTuubl

Puc.1.3. I'paduueckue 3aBUCUMOCTH BO3MOYKHOCTH JOCTHKEHHS YACTHULIAMHU OBEPXHOCTH
BPAIIAIOIIErocs IUCKA

1—n= 750 06/mun, p=1000 kr/m%; 2 — n= 1500 06/mun, p=1000 xr/m%; 3 — n= 3000 06/MuH,
p=1000 kr/m%; 4 — n= 750 06/Mun, p=3000 kr/m®; 5 — n= 1500 06/mun, p=3000 kr/m%; 6 — nN=
3000 06/mun, p=3000 xr/m>.
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W3 rpaduka BUIHO, YTO TMPU BHICOKOW CKOPOCTH BpAIICHUS AMCKA (TO €CTh NMPU BBICOKOM
PaJManbHON CKOPOCTH BO3/yXa), YaCTULI IIOTHOCTHI0 2000 — 3000 kr/m® u pasmepoM 10 4 MM
MOTYT MOAXBAThIBATHCS Ta30BBIM MOTOKOM M YHOCHUTHCS B MEKJIONACTHBIE KAaHAJbl, HE JTOCTUTHYB
MOBEPXHOCTHU AncKa. KpymnHble yacTUIbl, B 0COOEHHOCTH MPH MajJoOM Yuciie 000pOTOB UCKa, OyIyT
JIOCTUTaTh MOBEPXHOCTU JHUCKA U Jajiee JIBUraThCsl MO €ro mnoBepxHocTu. [losTomy HEoOXxoaumo
paccMmaTpuBaTh pa3jIMYHbBIE BAapUAHTHI JIBJKEHUS YacTUL] KaK Ha IEpBOM, TaK U Ha BTOPOM
y4acTKax OMUCAaHHOW (hHU3HUECKON MOJEIH.
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IKKILAMCHI GAZLARGA INERSION SKRUBBERDA TA’SIR ETUVCHI
GIDRODINAMIK KUCHLARNI NAZARIY ASOSLASH

A.O. Xoshimov

Farg ‘ona politexnika instituti,
(Qabul gilindi 19.10.2024 y.)

Annotatsiya: Ushbu magolada ikkilamchi gazlardan iborat aralashmalarni Inersionli skrubber
yordamida tozalash jarayonida gidrodinamik kuchlarning ta'sirini nazariy jihatdan o'rganishdir. Inersion
skrubberlar, asosan, gazdan qattiq zarrachalar va suyuglik komponentlarini ajratib olish uchun ishlatiladi.
Bunda gazning tezligi, zarrachaning o'lchami va zichligi, shuningdek, suyuglikning fizik xususiyatlari kabi
omillar gidrodinamik kuchlarning ta’sirini belgilaydi.

Tadgiqotda gaz va suyuglikning ikki fazali ogimidagi murakkab alogalarni tahlil gilishga e'tibor
garatiladi. Aynigsa, turli ogim rejimlarida Inersion va tortishish kuchlari, gazning burilish tezligi, zarracha
va suyuglikning to'gnashuvlari o'rganiladi. Nazariy yondoshuvlar yordamida bu kuchlarning skrubber
samaradorligiga ganday ta'sir gilishini tushunish, tizimning optimallashtirilgan ishlashini ta'minlash uchun
muhimdir.

Kalit so‘zlar: Sanoat ikkilamchi gazlari, Fizik-kimyoviy xususiyatlar, Karbonat angidrid (CO.), Azot
oksidlari (NOx), Sulfat oksidlari (SOx), Metan (CH.), Global isish, Kislota yomg ‘irlari, Atmosfera
ifloslanishi, Kimyoviy reaksiya, Sanoat chigindilari.

Annomauun: B 0anHOU cmambe paccmampugaemcsi meopemuieckoe Ucciedo8anue 8030elcmeust
euépodunamuquKux Cui npu ovucmke cmecell BMOPUHHBIX 2A306 C UCHONb306AHUEM UHEPUUOHHbLLX
cKkpybbepos. Hnepyuonnvie ckpybbepvl 8 OCHOBHOM UCHOIL3YVIOMCA Ol OMOeNeHUs MEepobiX uacmuy u
IHCUOKUX KOMNOHEHMO8 U3 2a3d. Hpu omom maxKkue qbaKmOPbl, KaK CKopocCmb 2asa, pasmep u njiomrocmbs
uacmuy, a makace @MSMKO-XMMMQeCKue ceoticmea DfCM()KOC}’l’lu, onpe()eﬂmom 603061/767’)’161/{8
2UOPOOUHAMUYECKUX CUL.

Hccnedosanue ghoxycupyemes Ha ananuse CLONCHLIX 83aUMO0eicmeull 08yxXghazno2o nomoxa 2aza u
DfCM()KOCWlu. 06‘0606 6HUMAHUE ydeﬂﬂemCﬂ UHEPYUOHHbIM U cpABUMAYUOHRbIM CULIAM, CKOpOCMU 6PAULEHUA
2a3a, a maxkax#ce CmoOJIKHOBEHUAM 4Yacmuy u HCUOKOCTNU 6 PA3ITUUYHBIX pPEeHCUMAX NOMOKA. C nomouibro
meopemudecKux no0X0008 aHAIUUPYEeMCs GIUSHUE IMUX CUTL HA I @exmusHocmb pabomul ckpybbepa, umo
8AICHO O onmumusayuu (])yHKL;uOHupoeaHu}z cucmemanl.

Knroueevie cnoesa: HpOMblLu]leHHble 8MOpPUYHbLE 2A3bl, Duzuko-xumuyeckue CGOlZCI’HGG, ,ZZMOKCM()
yenepooa (CO:z), Oxcuowvr azoma (NOx), Okcuowr cepvr (SOx), Meman (CHa), Inobanvrnoe nomennenue,
Kucromuvie 0oacou, Ammocgheproe 3aepsasnenue, Xumuueckue peaxyuu, Ipomviuiienuvie omxooul.

Abstract: This article discusses a theoretical study of the effects of hydrodynamic forces in the
purification of mixtures of secondary gases using inertial scrubbers. Inertial scrubbers are mainly used to
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separate solid particles and liquid components from gas. At the same time, factors such as gas velocity,
particle size and density, as well as the physico-chemical properties of the liquid determine the effect of
hydrodynamic forces. The research focuses on the analysis of complex interactions of a two-phase gas and
liquid flow. Special attention is paid to inertial and gravitational forces, the rotational velocity of a gas, as
well as collisions of particles and liquids in various flow modes. Using theoretical approaches, the influence
of these forces on the efficiency of the scrubber is analyzed, which is important for optimizing the functioning
of the system.

Keywords: Industrial secondary gases, Physico-chemical properties, Carbon dioxide (coz), Nitrogen
oxides (NOx), Sulfur oxides (SOx), Methane (chs), Global warming, Acid rain, Atmospheric pollution,
Chemical reactions, Industrial waste.

Ikkilamchi tashlama gazlarni neytrallovchi qurilmalarda gaz tezligiga qurilmaning ishchi
organlarida ta’sir giladigan yuklamalarni tadqiq etish va xisoblash tenglamalarini to‘g‘ri tuzish
muhim axamiyatga ega. Bu holat qurilmaning gidravlik garshiligi, ishchi organlardagi garshlik
koeffisenti va ish unumdorligining magbul parametrlarini belgilovchi asosiy omil hisoblanadi.
Qurilmaning ishchi organlarida gidravlik garshilikning ortishi tozalash samaradorligiga yaxshi ta’sir
ko‘rsatsada, ish unumdorligining pasayishiga sabab bo‘ladi. Bu es 0‘z navbatida tozalash uchun
sarflanadigan energiya iste’molini —
ko‘paytiradi. Tadqiq etilayotgan skrubber Toszanananmran
ikkilamchi gazlarni yo‘naltiruvchi quvir va HKKHAGMuH a3 =%
ogim energiyasi ta’sirida suyuqlik mubhitida > A , Tozananras
gaz ogimiga aylanma berib targatuvchi ' [ 1 ras
syomnikdan tashkil topgan bo‘lib, gaz oqimi ) _ |
quvirdagi xarakati davomida, syomnikning cv‘"“""""g‘ i AP 2]
yo‘naltiruvchi teshigidan o‘tganda hamda BTl R
suyuglik muhitidagi  xarakati davomida P s
gidravlik garshilikga uchraydi. : A e

Qurilmada tozalanadigan gazga ta’sir —
giluvchi  umumiy gidrvalik qarshiliklarni b
adabiyotlarda berilgan hisoblash e I e
tenglamalaridan va qurilmani hisoblash e —-Ad
sxemasining A-A kesimidan foydalanib P. P.

quyidagicha yozish mumkin (1.1-rasm). 1.1-rasm. Skrubberni hisoblash sxemasi.

Qurilmaning umumiy gidravlik qarshiligini aniglovchi tenglamani quyidagicha tuzish
mumkin bo‘ladi,Pa;

AP, =P, +P,+P Pa (1.1)

bunda Py - ikkilamchi gazlarni yo‘naltiruvchi quvurdagi harakati davomida yo‘qotilgan
bosimi bo‘lib, u Darsi-Veysbaxa tenglamasi yordamida aniglanadi [40;41]. U holda tenglamani
quyidagicha yozish mumkin bo‘ladi, Pa;
2
P, U iix
P =¢6 ~ % __ _pa (1.2)
UK UK
2
bunda oy- ikkilamchi gazning yo‘naltiruvchi quvurdagi tezligi, m/s; k-yo‘naltiruvchi
quvirning mahalliy qarshilik koeffisenti bo‘lib uni quyidagi tenglama bo‘yicha aniqlanadi;
I

e
G 5 (1.3)

bunda I-quvur uzunligi, m; de -quvurning ekvivalent diametri, m; A-Darsi koeffisenti bo‘lib
uning o‘zgarish qonunini emperik tenglamalar bilan ifodalashda juda ko‘p omillarga bog‘liqligi
aniglangan. Tajriba qurilmasining tuzilishidan kelib chigib tenglamadagi Darsi koeffisentini Blazius
gonuni bo‘yicha aniqlash kiritildi [40;41]. U holda (3) tenglama quyidagi ko‘rinishga keladi;
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0,3164
S = Y (1.4)

(1.2) tenglamaga (1.4) tenglamani qo‘ysang, u holda (1.2) tenglama quyidagi ko‘rinishga
keladi, Pa.

1 4| 212K
:O’S odlp,,b Pa (1.5)

=
" 2d.4/Re
Ps- gaz ogimini targatuvchi syomnikning yo‘naltiruvchi teshigidan o‘tgandagi yo‘qotilgan
bosimi bo‘lib u quyidagi tenglama orqali aniqlanadi, Pa;
2
L., U me
=g Do 7 by (L6)

mc mc 2

bunda vs- gaz ogimining syomnik teshigidan oqib chigishdagi tezligi, m/s; &s-syomnik
teshigining qarshilik koeffisenti bo‘lib, uni B.A.Alimatov va |.T.Karimovlarning quvur teshigi
qgarshilik koeffisiyentining quvur teshigi galinligining teshik diametriga nisbatiga bog‘liq holda
o‘zgarishi bo‘yicha o‘tkazgan tajriba usulidan foydalanib aniqlaymiz [49]. U holda hisoblash
tenglamasini quyidagicha yozish mumkin bo‘ladi;
o
S r (1.7)

bunda d-syomnik teshigining galinligi, mm; di-syomnik teshigining diametri,mm
(1.6) tenglamaga (1.7) tenglamani qo‘ysang, u holda (1.6) tenglama quyidagi ko‘rinishga
keladi, Pa.
5 . pap . Uzmc
P.= Pa (1.8)
2d

m

Pis- gaz oqimining suyuqlik muhitidan o‘tgandagi yo‘qotilgan bosimi bo‘lib u quyidagi
tenglama orgali aniglanadi, Pa;

2
‘U ¢
P.=¢ 'O“I’T Pa (1.9)

bunda vs- gaz oqimining suyuqlik muhitidan o‘tgandagi yo‘qotilgan tezligi, m/s; &-ishchi
suyuqlikning gaz oqimiga ko‘rsatadigan garshilik koeffisenti bo‘lib, uni faqatgina tajriba yo‘li bilan
aniglanadi.

par-ikkilamchi gaz va havo aralashmasi zichligi bo‘lib, uni quyidagi tenglama orgali
aniglanadi. kg/m?3;

P =P +(p.7), (1.10)

bunda pgq — ikkilamchi gaz zichligi, kg/m?; px — havo zichligi, kg/m?; y — xavo tarkibidagi
ikkilamchi gaz miqdori, %.

(1.5) tenglamaga (1.8) va (1.9) tenglamalarni (1.1) tenglamaga qo‘ysak quyidagi ko‘rinishga
keladi.

AP = O,3164| Uzﬁk " 5Uzmc n gcl)zc 5 111
m=Po\ Tod Yre | 2d, 2 )5 1)

Hosil gilingan (1.11) tenglama orgali qurilmadagi umumiy gidravlik garshilikni aniglash
imkoniga ega bo‘lamiz.

(1.9) tenglamadagi garshilik koeffisiyentini & aniglash murrakab xarakterga ega va turli
chetga chiqgishlarni talab etadi. Shu sababli garshilik koeffisiyentini syomnikning gaz ogimi kuchi
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ta’sirida ochiq sikldagi va suyuqlik ichidagi aylanishlar sonining nisbati orqgali aniglash
tenglamasini Kiritamiz.

n
50 — k X6
n, (1.22)

bunda nx, — syomnikning tabiiy havo bosimi ta’siridagi aylanishlar soni, martta/minut; nsp —
syomnikning suv bosimi ta’siridagi aylanishlar soni, martta/minut; k-to‘g‘rillash koeffisenti bo‘lib,
uni tajriba yo‘li bilan aniqlanadi.

Ushbu tenglamadan ko‘rinadiki suv bosimi yoki qovushqogligining ortishi garshilik
koeffisentining ko‘payishiga sabab bo‘ladi.

Yuqorida keltirilgan omillarga asoslanib (1.11) tenglamaga o‘zgartirish kiritib, qurilmaning
umumiy gidravlik qarshiligini quyidagicha aniqlash mumkin bo‘ladi, Pa.

0,3164 0% SV me nﬁuzc
+ k=

AP = + 13
=Pl Toq e 24, 2. (113)
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KUME CAHOATIATH UKKUJIAMYH I'A3T'A TABCHUP DTYBUH
TUAPOJIUHAMUK KYUYJIAPHU HA3ZAPUI ACOCJIAII

P.K. Toxues, A.O. XommmMoB

d)apé’OHCl nojlumexsHuKka uHcmunitymu

( Kabyn kununou 19.10.2024 11.)

Aunnomauusn: Maxonada Kumé canoamu KOPXOHANAPUOAH ampod Myxumea YuKaémean uKKUIamyu
2aznapuune U3UK 8a KUMESUI XOCCANAPUHU YP2AHUWL 84 YIAPHUHS MAXIULU ACOCUOA 2A3NAPHU YMUTUZAYUS
KUiuut mMyammonrapuHu edud macairaiapu ﬁpeanuﬂeau. Maxwzada KUME canoamoazu UKKUIaMyU 2as32a
mavcup Smyeuu SUOPOOUHAMUK KYUAAPHU HA3APUL ACOCAAW 84 KYPUIMAHUHZ CaMapalopaucu uuiad
YUKUICAH.

Aunomauml: B  cmamve ucwzedy;omc;z 680Npocvl  U3YYeHUs (ﬁLBMKO-XuMMUQCKuX ceolicme
BMOPUUHBIX 24308,  BbIOPACLIBAEMBIX 8  OKPYICAIOWYIO  Cpedy  NPeOnpusmuimMu  XUMUYeCKou
NPOMbBIULIEHHOCTIU, U pEeULEHUA I’lp05Jl€M ymuausayuu 2ca3o6 Ha OCHoee ux Hanozoobnazaemocmu. B cmamove
paspabomano meopemuueckoe 000CHO8aHUE 2UOPOOUHAMULECKUX CUT, OeUCMBYIOWUX HA GMOPUYHBILL 243 8
XUMUYECKOU NPOMBbIULLEHHOCIU, U dhgheKmusHocmu ycmpotcmaeda.

Annotations: The article explores the issues of studying the physical and chemical properties of
secondary gases emitted into the environment from enterprises of the chemical industry and solving the
problems of gas utilization on the basis of their taxability. The paper developed the theoretical justification
of hydrodynamic forces acting on secondary gas in the chemical industry and the efficiency of the device.

Kanum cyznap: mawnama eaznap, mo3anianaouean 2as, 2UOpAGIUK KApUUiuK, CEMHUK, KOBYUKOKIU,
2d3 OKumu.
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Knroueevie cnosa: 0m6pa0b16ai0u;ue 2a3wsl, owumammuﬁ 2das, zudpaeﬂuuemoe conpomueerue,
CEMHUK, Koazcy/iAHm, 2a3086blll NOMOK.
Keywords: throwing gases, purifying gas, hydraulic resistance, syomnik, coagulant, gas flow.

Kypunma ruapaBiuk KapUIWIMTHHUHT To3ajalll caMapaJopiiurd TabCUPUHH Ha3apHii
acocianiia KyHumard napaMerpiap aHuKiIaHaad. l.1-pacMzma KypuiIMaHUHT XUCOOJIAIl cXeMmacu
KEeNTUPUJITaH.

-KypWJIMAHUHT UIIYH OpraHjiapuaard Maxaului KapIiuiuK Kod(QUuIUeHTIapH;

-KypuiMaja HyKoTUIaIural yMyMU THAPBAIHK OOCHM;

-KypWIMaHUHT TO3aJalll caMapaopiIuru;

-TaJKUKOT YYyH MKKWAJAMUd Ta3 HabMyHAJIapUHU TaHJIAIl Ba ylaapHU abcopOeHTIn
CYIOYKJIMKKA IOTHJINLIIMHUHT JIa0OpaTOpus aHAIM3IApUHU YTKA3UIIL.

WkkuiaMum TaluiamMa ra3iapHu HeMTpasioBuu

S KypuiManapia Ta3 Te3JIMIura KypWIMaHUHT HIIYU

S e =4 OpraHiiapuja TabCHUp KWJIQJAWTaH IOKJIaMalapHU

> . " A Tosaranray TAAKAK OTHII Ba XUCOOIaNl TEHTJIAMaTapUHU TYFPU

' ras TY3MII MyXHUM axaMusTra sra. by xonat KypuiMaHUHT

.‘v"““‘“' ‘ . i > THAPABIMK  KApLUIWJIMIK, HIOIYH ~ OpraHyiapgaru

"\vmva 1 tPe " Kapuuiik Kod()PHIIEHTH Ba HII YHYMIOPJIUTHHHHT

P. MakOy/ mapaMmeTpiapuHu OENTHUIOBYH aCOCHUA OMHMII

P. | lnam xucobnanany. KypuIMaHuHI MIIYM Opramiapuia

> THIPAaBIUK  KAPIIWIMKHUHT  OPTHIIM  TO3ajaml

camapaJopJIMrura sSXIM TabCUp Kypcarcana, Wil

|8 YHYMJIOPJUTMHUHT nacaiiuiura cabad 6ynanu. by ac

, ¥3 HaBOaTUAa To3aNall yuyH capgiaHaurad SHeprus

P. P. WCTEbMOJIMHU  Kymatupaau. Taakuk STHIAETTaH

1.1-pacm. CpyG6epHn Xucobaam cxemach. CKpy00Oep MKKHIAMYH Ta3JIapHU UYHAITHPYBYH KYBUD

(8) Ba OKMM DPHEpPruscH TabCHUPHUIA CYIOKJIWK MYXUTHJIA Ta3 OKUMHTa aijaHMa Oepud TapKaTyBud

céMHUKAaH (2) Tamkuna TonraH OymuO, ra3 OKUMHU KyBHpAArd XapakaTH JaBOMHA, CEMHUKHHHT

HYHaNTHPYBYM TEIIMTHIAH YTTaHAa XaMJa CYFOKIHK MYyXUTHIArH XapakaTH JaBOMHUIA THIPABIUK
KAapIIMIUKra y4panu.

Kypunmazna TozanaHaauras rasra TabCHp KWJIyBUM YMYMUN THAPBAINK KapIIMIUKIapHH [1-
5 Ba Oomkanap] agabuériapaa Oepuirad Xxucobnaml TeHIJIaManapuaaH Ba KypHJIMaHU XUCOOAIl
cxemacuHUHT A-A kecuMuaH ¢oigananud Kyinmaruda €3un MyMkuH (1.1-pacm).

KypunMaHuHr ymMyMud THUAPaBIWK KAPIIMIMTHHA AHUKIOBYM TEHIJIAMAHM KyHumaruda
Ty3UIlll MyMKUH 0ynanu,lla;

AP, =P, +P, +P.la (1.1)

OyHma Pjc - WKKHJIaAMYd Tas3jJapHU WYHAITHPYBUM KyBYpHIaru XapakaTH JTaBOMHIA
nykotmiran 6ocumu 6ynub, y Hapcu-Belicbaxa tenrnamacu €épnamuna anukiaananu [40;41]. Y
X0JIJ1a TeHTJIaMaHu KyHuaarnia €3 MyMKuH 0ynaau, [1a;

2
p —g Po'l™ g (1.2)
UK UK 2

OyHIa Vi~ UKKWIAMYM Fa3HUHT HYHANTUPYBUU KYBYpPAArd TE3JIHUTH, M/C; Ci-HYHAITUPYBUU
KYBUPHUHI MaxaUIMi Kapmwink koddpduneHntu OYynubd yHU Kylupgarn TeHrinama Oyiinua
aHMKJIaHa};

ARy (13)
d9

Oyuna |-kyByp y3ywmuru, M; d, -KyBYpHHUHI OJKBHUBAJCHT jauamerpu, M; A-Japcu
kod(purienTr 6YIMO YHUHT y3rapuill KOHYHUHHU SMIIEPUK TEHrIamaiap Owiad ndoaanamia xxyaa
Ky oMuiiapra OOFJIUKINTH aHUKJIaHTaH. Taxpruba KypHIMAaCHHUHT TY3WIMIIMAAH KeIHO YHKUO
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teHrmamanard Japcu koaddunentrnan bnasnyc konyHu Oyiinda aHukam Kuputiian [4]. Y xomnga
(3) Tenrnama Kyiugaru KypuHMIITa Kenaay;

. 03164
UK d)‘HRe

(1.2) Tenrnamara (1.4) Tenrnamanu Kyicanr, y xoiza (1.2) Tedriama Kylugaru KypuHUIIra
kenanm, Ila.

(1.4)

~ 03164p,,0%x
" 2d,4/Re

Pme- Ta3 OKUMHUHH TapKaTyBUM CEMHUKHUHT MWYHAITHPYBYM TEHIMTHIAH YTraHAard
nykotunran 6ocumu 6yIu0 y Kyluaaru TeHriaama opKanu aHukiaaHaau, [a;

Jla (1.5)

2
_g PapVm (1.6)
mc mc 2

OyHIA Dme- T3 OKUMUHHMHT CEMHUK TELIMTUAAH OKUO YMKUIIIATH TE3JUTH, M/C; Cne-CEMHUK
TEIMIMTUHUHT KapUIIUK Ko3duientu 6ynuo, ynu b.A.Anumaros Ba 1. T.KapumoBnapHUHT KyBYp
TEIIUTH KapIIMWIMK KO3()(OUIMEHTUHUHT KyBYp TEIIUTH KAIMHJIWTMHUHT TEIIUK JUaMeTpura
HucOatura OOFIMK XOJaa Vy3rapumu Oyinya YTKasraH Taxpuba ycymunan (ongananuo

aHuKaimu3 [5]. Y xonna xucobuant TeHriaaMacuHy Kyiuiaruya €3ui MyMKUH OYnaau;

S = 4 (1.7)
m
OyHI1a 0-CEMHUK TCITUTHHUHT KAIMHIUTH, MM; O,,-CEMHUK TCIIUTHUHUHT JHUAMETPH,MM
(1.6) Tenrnamara (1.7) Tenrnamanu Kyicanr, y xonana (1.6) TenriaMa Kyiuaaru KypuHHIITA

kenaau, Ila.

2
p L9 Py Ve (1.8)
mc
2d
Pme- Ta3 OKUMHHHHT CYIOKJIMK MYXUTHAAH YTraHAaru WYKOTWiIraH Oocumu OYiInbd y

KyWHJard TeHrjiaMma OpKaiu aHukiaHaau, [la;
2

P=¢ Pop V< (L.9)

OyHIa v~ Ta3 OKUMHHUHT CYIOKJIMK MYXUTHJAAH YTraHAaru MyKOTHITaH TE3JUTH, M/C; -
UIIYHM CYIOKJIMKHUHT Ta3 OKMMHIa KypcaTaJural Kapuuink kodgounentu 60ynud, yau ¢pakaTruHa
Taxxpuba Wy OusiaH aHUKJIaHAIH.

Pap~MKKUJIAMYH Ta3 Ba XaBO apasiallIMacy 3UWIMTH OY1MO, YHH KyHHIaru TeHriama OpKaiu
AQHHUKJIAHAU. KT/M°;

Puy =P+ (p.7), (1.10)
OyHIa p, — UKKAJIAMYH Ta3 3UYIATH, KI/M>; px — XaBO 3UUJIUTH, KI/MS; Y — XaBO TapKUOMIaru
WMKKWJIAM4H ra3 MUKI0pH, Y.

(1.5) Tenrmamara (1.8) Ba (1.9) Tenrmamamapum (1.1) TeHrmamara Kyicak Kyiumaru
KYpPUHUIITA KEJIAIH.

2 2 2
AP = p 0,3164 v N OV e N Eve a
g "\ 2d,i/Re 2d,, 2

Xocun kunuarad (1.11) TeHrmamMa opKaau KypwiMaaard yMYMHH THAPABIMK KApIIMIMKHA
AQHUKJIAIl UMKOHUTA 3Ta OyIamus.

(1.9) Tenrnamanaru Kapmuiauk KodGPUIIMEHTHHN & aHUKJIAIl Myppakad xapakTepra 3ra Ba
TYpJIM 4eTra YuKunuiapHu tanad staau. Ly cababmm Kapmmiauk KOdPQGUIMEHTHHH CEMHUKHUHT

(1.11)
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ra3 OKMMHU KYUU TabCUpHUAA OYUK HUKIIAArh Ba CYIOKJIMK MWUYUJaru aﬁnaHHmnap COHMHUHT HHUCOATH
OpKaJId aHUKJIall TCHITIaMaCUHU KUPpUTAMU3.

n
— k =
Se n, (1.22)

OyHma Ny; — CEMHUKHUHT TaOuuil xaBo OOCHMMM TabCHUpUIArd alIaHUILUIAD COHH,
MapTTa/MUHYT; Neg — CEMHUKHUHT CYB OOCUMHU TabCUPUIATH alIaHUIILIIAD COHHM, MapTTa/MUHYT; K-
TYFpuam koddduuentu 6yiau0, yHu Taxpubda iy OuaH aHUKIaHA M.

Ym0y TeHrnamanaH KYpHHAJAUKH CyB OOCHMH €KW KOBYIIKOKIMTHHUHT OPTHIIHN KapIIAIHK
KO3 PHUIEHTHHUHT KyTnaiinmura cabad 6ynanu.

IOxopuna kentupuinran omuuiapra acocnanu6 (1.11) tenrmamara y3rapTupuil KUpUTHO,
KYPWIMAaHUHT YMYMHH THAPABINK KapUIMIUTHHU KyHUIaruya aHukiam MyMKaH Oynaau, Ila.

AP = 0,31641 0212}( 51)21110 " k nx6U2c

+ (1.13)
wm pap 2d34/Re de 2n65
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TEOPETUYECKHUE OCHOBBI YJIAPHOI'O U3MEJIBYUEHUSA
V.T. Xamaamos, I'.I11. XacanoBa

Depeanckuil NOTUMEXHUYECKUN UHCIUMY M
(Ilonyuena 19.10.2024 2.)

Annotatsiya: Yuqorida keltirilgan qurilmalar zarba turidagi tegirmonlar bo ‘lib, ular uzluksiz ogimli
mahsulotlarni tasniflash imkoniyatiga ega. Ushbu tegirmonlarda maydalash asosan zarrachalarning aks
ettiruvchi sterjenlarga erkin zarb bilan urilishi hisobiga amalga oshirilgani sababli, bevosita ularni tadgiq
gilishdan oldin zarb orqali buzilishning nazariyasi va amaliyoti bo ‘yicha gisqacha ko rib chigamiz.

Kalit so'zlar: maydalash, elastik zarba, zarba yuklanishi, Reyli to ‘lqinlari, elastik to ‘lginlar, zarba
yuklanmalari.

Armomauuﬂ: HpueedeHHble 6blULE KOHCMPYKYUU ABTAIOMCA MeTbHUyamu yaapﬁoeo muna c¢
HENpepvleHoll NPOMOYHOU  Klaccupurayuell. npooykmog uzmenvuenus. 1axk Kak uzmeibueHue 6 3IMux
MelbrRUuyax ocywecmeisiemcs 6 OCHOBHOM 3a cuem Cc60000H020 ydapa uacmuy 00 ompasicameilbHble
CMEPIACHU, MO Npexcoe Yyem NPUCHYRUMb HENOCPEeOCBEHHO K UX UCCAe008AHUI, coellaemM KpamKutl 0030p
no meopuu u nPaKmuKe yYOapHo20 pa3pyuleHus..

120 Scientific-technical journal (STJ FerPl, ®apIIh UTXK, HTXK ®epllH, 2024,T.28. cren.Boimyck No28)



MEXAHHKA

Knioueevie cnosa: usmenvuenus, ynpyeuil yoaps, yoapHas nazpyskd, eonmvl Panes, ynpyeux eonn,
VOApPHbIX HASPY3OK.

Abstract: The above designs are impact type mills with continuous flow classification of grinding
products. Since grinding in these mills is carried out mainly due to the free impact of particles on reflective
rods, before proceeding directly to their study, we will make a brief overview of the theory and practice of
impact destruction.

Keywords: crushing, elastic shock, shock load, Rayleigh waves, elastic waves, shock loads.

B mpoumecce coymapeHus B H3MENBUMTENSAX  YAAPHOIO  JIEUCTBUS  MPOUCXOIUT
B3aMMOJICHCTBHE YaCTHUI] H3MEIIbYaeMOro MaTeprana u pabodyero oprana. B 30He KOHTAaKTHPOBAHUS
Pa3BHBAIOTCS BHICOKHE HAIIPSHKCHUS M MPOUCXOIAT CIOXKHBIC SBJICHUS, CBS3aHHBIC C TEM, YTO Ha
yJapHbIe Harpy3KH MaTepualibl pearupyloT HHa4e, YeM MPU CTaTUYECKOM HarpyxeHuu. Paznnunoe
MOBEZICHUE MaTepHAaJIOB SIBIISICTCS CIEACTBUEM IPOSBICHHUS MX AMHAMHYECKUX CBOIMCTB MHEPIMU U
YIPYTOCTH.

Tak Kak sBIEHMS YyJaapa BCTPEUYAIOTCS B TEXHUKE ITOBCEMECTHO, TO, ECTECTBEHHO,
BOINPOCAMHU YAApHOT'O pa3pylIeHUs ATUTEIFHOE BPEeMs 3aHUMAIOTCS MHOTHE uccieaoBatenu [1,2].
[lepBoHauanbHO HCchenOBaHUS 0a3MPOBAIKMCh HAa KIACCHUECKOM MexaHuke HpioTOHA, coriiacHO
KOTOpOH IPUHUMAETCs, 4TO TEeNla, yJacTBYIOLIME B yaape, abcoaroTHO TBepable. ClenoBaTenbHO,
mo0asi cuiia, HapshKEHUE, UMITYJIbC MPUI0KEHHbIE HA OJHOM YYacTKe Teja, paclpOCTPaHSIIOTCA
MI'HOBEHHO IO BCEMY Telly. DTO MO3BOJISIET B pacyeTax OlepupoBaTh TOUEYHBIMU MAacCaMH, TO €CTh
YCIIOBHO TNEPEHOCHUTH BCIO Maccy Tena B IeHTp TshkecTd. COrjlacHO KJIacCHYeCKOH TEopHuH, Ipu
YIPYrOM LEHTPAJIBHOM yJape ABYX Tell U3 OJMHAKOBOIO MaTepuana U PaBHBIX Macc MPOU30MAET
obmeH ckopoctsimu. CrenoBaTenbHO, MPH  YOPYroM yaape KOod(QQHUIMEHT BOCCTAHOBICHUS

y7, :V%l Oyner paBeH eauHuIle. B Oonee mo3mHux paborax [3,4] Bompoc yaapa paccMaTpuBaeTcst

13 OCHOBHBIX IIOJIOXKEHMH TEOpUM YIPYrocTd u onupaercs Ha teopuro CeH-Benana koropas
yTBEp)KIaeT, YTO B JIOOOM Telle, B TOM YHCIE U TBEpAOM, BCSKas Harpys3ka pacHpOCTpPaHSETCs C
KOHEYHON CKOPOCTBIO, a CJIEIOBAaTEIbHO, YAAp — SBJIICHHE HE MIHOBEHHOE, a IIPOTEKAECT BO
BpeMeHHU. lIpu 3TOM INpH CTOJKHOBEHMHM Te€N NPOUCXOMUT IOJHBIA WM YACTUYHBIA INEPEXOJ]
KMHETUYECKOM SHEPTUU TEJl B SHEPTHIO UX AepOopMaIiuii.

CornacHO TeopuM YIPYrocTH, HANpsDKEHHUS U AeQopMali paclpoCTPaHSIOTCS OT
IJIOIIAJKA KOHTAaKTa B COYAApSIOLIMXCS TeJaX HE MIHOBEHHO, a C KOHEUHBIMU CKOPOCTSMH, U
CKOPOCTb paclpOCTPAHEHHUs OTAEIbHBIX BUJIOB HAIIPSDKEHUN pa3iaudHa. BenuunHa, JIUTENbHOCTD U
pacnpoCTpaHEHUE BO3HUKAIOMIMX YCWIMA B 3HAYUTEIIBHOM CTEIEHW ONPEACISIOTCS peaKkuuen
Marepuaia u (GopmMoil Terma, K KOTOpOMY TMPUIIOKEHA yAapHas Harpys3ka. Pacnpenenenue
HaIlpSDKEHUM, BBI3BIBAEMOE JTOM HArpy3KoM, JIOKaJM30BaHO M B TO K€ BPEMS IOABUKHO.
Hampspkenus u nedopManuu IBUKYTCS B BHJZIE MPOJAOJBHBIX U MONEpeYHBIX BOJNH. [IpoposibHbIe
BOJIHBI B Marepuajie paclHpOoCTPaHSIOTCS MYTEM CXKATUS U PACTSIKEHHsSI, a MOMNEPEUHbIE — B BHUJIE
CABUTOBBIX NEPEMELICHUM.

CKOpoCTh pacrpoCTpaHEHHs BOJIHBI CKaTHs (pacTshkeHus) onpenenseTcs Gopmynoit [217,

_[E
ﬁ 1)

rae E — Mmonyns ynpyroctu MaTepuaa,
© — IUNIOTHOCTh MaTepHaia.

c. 9]

CKOpOCTb pacpOCTPaHEHNUS BOJH C/IBUTA ONPEEIsIeTCs CIeIYIOIeH 3aBHCUMOCTBIO:
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_[e
oo = @)

rne G — Moaynb ciBHra Marepuania.

CKopocThb MEePBUYHOMN POAOIHHON BOJIHBI MIPEBBIIIAET OOBIYHO CKOPOCTh PACIIPOCTPAHEHUS
IIONIEpEYHOM BOJIHBI IPUMEPHO B 2 pasa [4,5].

B psine pabot oTmMedaercs, YTO MPU BHICOKOCKOPOCTHOM YZAape CYIIECTBEHHYIO POJIb MOTYT
UrpaTh MOBEPXHOCTHBIEC BOJIHBI Pastest, a Takke ocTaTOYHbIE JeopMalnu.

Tetinop [6] cuuTaeT, 4TO MIaCTHYECKUE JAehOpMAIMU CBA3aHbI C TEUCHUEM TBEPJIOTO Teja
110/l IECTBUEM CJBUI'A, a pa3pylIEHUE BO3HHMKAET B TOM CIIy4ae, €CIM MEJIKUE TPELIUHbI PacTyT
MO/ IEMICTBUEM MPUIIOKEHHBIX PACTATMBAIONINX HAIIPSHKEHUH.

Takum oOpa3om, B pe3ynbTare yjaapa B TeJie BOSHUKAET BEChMa CII0KHOE MOJIe HAMPSKEHUIH,
M3MEHSIOIINXCS HE TOJIBKO OT TOYKHM K TOUYKE, KaK IPU CTaTUYECKON Harpy3Ke, HO B JaHHOW TOYKe
co BpemeHeM. llone HampspkeHMi emie Oojiee YCIOXKHSETCS B pe3yibTare OTPaKeHUs BOJIH OT
rpanun tena. CienoBaTenabHO, HAMPSDKEHUS U 1eopMalii B TOUYKE HEOOXOAUMO pacCMaTpHUBATh
Kak CyMMYy IIOCIIEIOBAaTEIbHBIX YAApHBIX BOJIH, TaKuUX, Kak MpPOJAOJbHas, IOIEpeyHas,
MOBEpXHOCTHAs (BoJHA Pases) M T.4., U BOJH, OTPaK€HHBIX OT rpaHMIl Tena. B cuiny 3Tux npuuuH
MaTeMaTHYeCcKoe OMUCaHHe Mpollecca yaapa B OO0IIeM BHAE OKAa3bIBAETCS HA CTOJIBKO CIOMXKHBIM,
YTO BBIXOAMT 3a PAaMKHM COBPEMEHHOM TEOpUM YHpyroctu. s pelieHus 4acTHBIX MPHUKIAIHBIX
BOIIPOCOB TEOPUHU yJlapa MPUXOJIUTCA NPUMEHATh YNPOIIEHUS U JOMYUIEHUS, OJHAKO 3TO MOKET
MIPUBOJUTH K HEAOMYCTHUMBIM OLIMOKaM KOJIMYECTBEHHOI'O U KaueCTBEHHOro xapaktepa. [loatomy
UMEIOIMEeCsT B JIMTEpaType TEOpeTHYEeCKHe pa3paboTKU KacaloTCs MaTepuanoB  CTPOro
OnpeieieHHOW reoMeTpudeckod (opmbl (1ap, CTEp’KEHb) OJHOPOAHBIX IO CTPYKTYpE,
MOCTOSIHHBIX 10 CBOMM CBOWMCTBaM U T'PaHYJIOMETPUYECKOMY COCTaBYy, YTO B MPAKTHKE YIApPHOIO
M3MENbYEHUS] PAKTUYECKU HE BCTPEUAeTCsl. Y UNThIBas BHIILIEU3I0KEHHOE, MOKHO CIIEeNIaTh BBIBO,
YTO U3MEJIbYEHHE yIapOM NPEeACTaBIsIeT co00M Upe3BhIYaifHO CIIOKHBIN MPOLECC U U3YyUEHO MEHee
MIOJIHO, YE€M pa3pyllieHue Teja NPU CTATUYECKOM HarpykeHuu. OTCyTCTBHE JOCTATOYHO IIOJIHO
pa3paboTaHHON TeopuH yjAapa W MOYTH MOJHOE OTCYTCTBHE TEOPUH YAApHOIO HU3MENIbYEHHUs
MPUBOJUT K TOMY, YTO JO CHX IOp HE CO3[laHa METOJMKa pacueTa H3MEeNIbYalolluX MalluH
yIapHOTO JEHCTBUS.

[Ipu »sKcHEepUMEHTaIbHBIX HCCIEIOBAHUIX YIApHOTO
pa3pylIeHUs TaK)Ke BOZHUKAIOT OOJIBIINE CIIOKHOCTH, CBSI3aHHbIE
C KPaTKOBPEMEHHOCTHIO MPOIECCa, a CJIEeI0BAaTEIbHO, TPYIHOCTD
OTpeeNieHUs] BEIMYMHBI HArpy30K, BEJIUYUHBI AeopMalui,
BpeMSs B3aUMO/JICHCTBUS YACTUIBI C YJIAPHON MMOBEPXHOCTHIO.

N3 sKkcriepuMeHTalIbHBIX paboT ClieAyeT OCTAHOBUTHCS Ha
uccnepoanusx E. Paitnepca [7], I'. llnayra u baymana B.A. ¢
COTpPYJHUKAMH, pE3yJIbTaTHhI KOTOPBIX IIOJIHOCTBIO

NOATBEPXKJAIOT MOJEIb Pa3spyLICHHs Wiapa HPeIOKEHHYI M. pyc 1. Cxema paspymenns mapa npu
[Tpumepowm [8]. B cBoeii pabote [Ipumep pazgenun cedenue mapa yaape mo Ipumepy—Paitepcy

Ha 30HbI (puC. 1) B 3aBHCHMOCTH OT JHCIEPCHOCTH MOJTydaeMpIX 1+ 30Ha HIDKHETO Konyca
) (TOHKOM3METbUCHHBII MPOAYKT);
OCKOJIKOB: 2 —30Ha OCTAaTOYHOTO KOHyca; 3 —

®  HIKHUHI KOHYC TOHKOI'O M3MCJIbUCHHUS MaTCpUalia, 30Ha GOKOBBIX OCKOJIKOB.
06pa3OBaB1Hel“OC}I B 30HC KOHTaKTUPOBAHUA,

® OCTaTOYHBIN KOHYC, KOTOPBI/ B OCHOBHOM HE pa3pylLiacTcs;
e 30Ha OOKOBBIX OCKOJIKOB.
B skcnepumentax E. Paitnepca u I'. [llmayra ucnonb30BaiNCh CTEKJISHHBIE IIAPUKH C
MUHUMAaJIbHBIMU BHYTPEHHHUMHM U HapyXHbIMU Je(peKTaMM U MUHUMAIbHBIMH OCTaTOYHBIMU
HanpsDKeHUsSIMUA.  BBICOKOCKOpPOCTHBIE ~ (OTOCHEMKHM  Mpoliecca  HU3MENbUYEHHUS  MOJy4YEeHbI

E.Paitnepcom npu nopmansaoM yaape (o =907) cTekIsHHBIX MIAPUKOB CO CKOPOCTLIO 10 800 M/C 0
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TBEPAYIO yAapHYIO TUIMTy. M3ydeHWe (QOTOCHHMKOB TIpoIlecca HM3MENbUCHUsS, KpoMe
MOATBEPXKICHUS TIpaBaononooHocT Moaenu M. Tlpumepa, MO3BOJISET clenarh J1Ba WHTEPECHBIX
BBIBOJIA:

— CTEKJISIHHBIC IIaPUKU B TEUEHUE BCETO MpOIlecca yaapa COXpaHsIoT CBOIO (GopMy;

— OCKOJIKM CTEKJIIHHBIX IAPUKOB BO BTOPOH CTa/IMU MpOLlecca HE OTCKAKUBAIOT OT YAapHO
IUIUTHl B TPOU3BOJHLHOM HAMpaBICHWH, a pa3NeTaloTcs OT IeHTpa yAapa B pagualbHBIX
HaIPAaBIICHUAX 110 yJIAPHOH TUTUTE.

B xoje netanbHOro M3y4eHUs YCTAaHOBJICHO TpH (ha3bl U3MEIbUCHUS:

W3menpyeHue moj AeWCTBUEM yHPYTUx BOJIH. [IpH CTONKHOBEHHMM CTEKJIIHHOTO IIapUKa C
ylapHOW TUIMTOM W3 IIEHTpa yJaapa IO YacTUIle PacHpOCTPaHSAIOTCS YOpyrue BodHbL. [lpu
JIOCTaTOYHOM 3aface JHEePrMd W aMIUIUTYIbl BOJH 3a YNPYTUMHU BOJHAMH cleayeT (poHT
paspyuieHust co ckopocteio a0 0,38 OT CKOpPOCTH MPOIOJIBHON BOJHBI, YTO XOPOIIO BHJHO W3
KuHOTpamM. [lepBUYHBIE TPEIIMHBI W W3IOMBI OEpyT Hayalo OT IIeHTpa yaapa. BropuyHbie
TPEIUHBI ¥ U3JIOMBI HE UCXOJIAT U3 LIEHTPA yaapa, a 00pa3yrTcsl IPH OTPAKCHUH YIIPYTOW BOJIHBI
M BOJHBI Ppa3pylICHUS TPU TOPMOKCHHH U OTPAXCHUM BOJHBI OT 30H CTPYKTYPHOUH
HEOJTHOPOJHOCTH, JIOKATbHBIX MPETSTCTBUH.

N3menbuenne dyacTuil HAa YOapHOW IUIMTE TMOJA JEUCTBHEM yAapHBIX Harpy3ok. O6a
rccaeaoBarens (4] yCTaHOBWIIM, B IIMPOKOM JHaNa30He CKOPOCTEH yaapa B MPOIECCe U3MENIbUCHUS
IapOB KPOME YIPYTHX BOJH yYACTBYIOT M CXKUMAIOIIME CWIBI (HArpy3Kkd), BO3HUKAIOIIWE IMPHU
KOHTaKTUPOBAHWW YACTHUIBI C YyJIapHOH IUmMTOH. Takoe 3aKkiIfoYeHHe MOXKHO TOJTBEPIUTH W
COOTBETCTBYIOIIIUMHU PACUETaAMH.

M3menpueHne 4acTH, B OOJIAKE pa3JICTAIONIMXCS B PaJHaIbHOM HAIPABJICHUH, TPUMEPHO
napajuiesibHO JpoOsiiiel MOBEpXHOCTH. AHajIN3 BBICOKOCKOPOCTHBIX CHHUMKOB IOKAa3bIBaeT, YTO
TOHKOM3MEJIbYEHHAs! MbUIb KOHYCA BBITECHSETCA U3 LIEHTpa yJaapa B pajuaibHOM HalpaBlIEHUU CO
CKOPOCTBIO, TOCTHTAIOIIEH YeThIPEXKPaTHOM ckopocTu yaapa. OHAaKO OTMEYaeTcsl, YTO CKOPOCTh
YacTUIl UMEET OOJbIINE Pa3INuus U, €CTECTBEHHO, 3TO MPUBOAUT K UX YACTHIM CTOJIKHOBEHUSM U
JIOTIOJTHUTETbHOMY M3MENbYEHHIO.

CrnenoBaTenbHO, IPU yAape YacTh SHEPTUU 3aTPAurBaETCs HA U3MENbUYCHHE, a PyTasi 4acTh
cooOrmraercst 06J1aKy OCKOJIKOB, MOTYYUBIINX CKOPOCTh V, . .

OKCIIepUMEHTAILHBIMA ~ UCCIIEZIOBaHUSIMH ~ [8]  TMOKa3aHoO, 4YTO  MpeoOpa3oBaHUe
KMHETUYECKOW HHEpruM yaapa B pabory nedopMaluy 3aBUCUT B 3HAUYUTEIHHOW CTENEHU OT
MPOJOIKUTETLHOCTH yiapa.

Omnpenenutes Bpems yAapa MBITATHNCh MHOTHE HCCIEAOBATENIN, W HEKOTOPHIMH M3 HHX
MOJIy4eHbl MATEeMAaTUYECKHE 3aBHUCHMOCTH. B OONBIIMHCTBE CBOEM 3aBUCUMOCTHU IOJYYCHBI IS
ompeNeseHUsT BPEeMEHM yAapa JABYX IIapoB WM IWIMHAPOB [9]. OnHako BHOCIEICTBUU
MIPOBEJICHHBIC AKCIIEPUMEHTAIBHBIC MCCIEAOBAHUS HE TIOATBEP)KIAIOT MOITYYCHHBIC 3aBUCUMOCTH
Jaxe I Tel, HamOoJjiee mpocTol (opmbl (map, nuauHAp). BMecte ¢ TeM OONBIIMHCTBO
HCCIIeIOBaTENIeH OTMEYAlOT, YTO BpeMs yJapa JOJDKHO OBITh KaK MOXKHO KOpOYe, a MHTCHCHBHOCTh
yapa Kak MO>KHO OOJIbIIIe.

C yBennyeHHEM WHTEHCHUBHOCTU HArpy>KE€HHUs CYIIECTBEHHO BO3pAacTalOT HANpPSLKEHUS B
nedpopMupyeMoM Tele W OJHOBPEMEHHO YMEHBIIAETCS €ro IJIaCTUYHOCTh. YMEHbBIICHHE
IUIACTUYHOCTH MaTepuaja Mpu yAape BCIEICTBUE BBHICOKMX KOHIEHTPAlUN HANPSKEHUH CHUXKAET
paboty aedopMHUpPOBaHHUS, a CIEAOBATEIBHO, CHIYKACTCS YHEPTOEMKOCTh pa3pymeHus [3].

OueHb BaXKHOM XapaKTEPUCTUKOMN Mpoliecca YAApHOTO U3MEIbUCHUS SIBISIETCS KpUTUYECKas
CKOpOCTh paspyiueHus (V,,), TO €CTb CKOPOCTb YAAPHOTO HArpy)XEHHs YacTULbl MaTepuaia, [pH

KOTOPO#l HAYHETCsl €¢ rapaHTHPOBAaHHOE paspylueHHe. DTOT mokaszarens (V, ) OyAeT OnpenesnsTs

MHUHUMAJIBHYIO CKOPOCTh BpalIeHUs pOTOpa C MOJOTKAMHU WJIM JIOMACTSAMH MPAKTUYECKA BO BCEX
KOHCTPYKLHUAX yIapHO-LEHTPOOEIKHBIX U3MENbYUTENEH. TeopeTnueckumu u
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SKCIEPUMEHTAIbHBIMUA  UCCJICIOBAHMSIMU TI0 ONPENENICHUI0 KPUTHYECKOM CKOPOCTH Hauaja
paspymwennst (V,,) 3aHAMAlNCh NPAKTHYECKH BCE HCCIEfOBaTeNH, paboraromue B obnactd

ynapHoro u3MmenbueHusi. CeroiHs U3BECTHO OOJIBIIOE KOJIMYECTBO MAaTEMAaTHYECKUX 3aBUCUMOCTEN
Jus ompeneneHus |V, , Hampumep dopmyna akagemuka B. Il l'opsukmHa wu mpodeccopa

I'. K. IToxkpoBckoro

o)
V. = %Ep (3)

WHbIM TEOpEeTUYECKUM IOIXO0JI0OM aHAJIOTHMYHAsi 3aBUCUMOCTh Obljia MOJIy4eHa COBMECTHO C
corpynuukamu akageMukoM AH VYkpaunsl B. H. [TorypaeBbim [12], HE3HAUMTEIBLHO OTIUYAIOTCSA
3aBUCUMOCTH, ipeyiokennbie B. [1. Pomanauneim, 1. M. Cunenxko, E. Paiinepcom .

Tax kak kputHdeckas CKopoctb (V, ), MPU KOTOPOi HAYMHACTCS Pa3spyLIAIOLIHil yiap,

3aBUCUT IIPCKAC BCCIO0 OT MCEXAHHUYCCKUX CBOMCTB M IIOTHOCTHU KyCKa Marcpuajia, TO BCC
BBIHICTICPCUYMUCIICHHBIC 3aBUCUMOCTHU MO’KHO B O6H.[CM BUIC IPCACTABUTDH

VKp = f(ap’E’p,w)' (4)
OI[HaKO OKCIICPUMCHTAJIBHBIC PE3YJIbTAThI 11O OMPCACICHUTIO pr’ IMPUBCACHHLIC B pa60Te

[47], noka3bpIBaOT, UTO peajbHasi KPUTHUECKAsE CKOPOCTh B HECKOJIBKO pa3 BBIIIE, YEM MOIyYeHHAs
10 TEOPETUYECKUM 3aBUCUMOCTSM, IPUBEJICHHBIM B BBILICTIEPEUHCICHHBIX paboTax.

B pa6orax B. A. baymana, b.B. Knymanuesa, JI. A. ['ne6osa, ®.I.Ilnoxosa [15] B
(opmynax s onpenenenust (V,,) AONOIHHUTENBHO YYHTHIBACTCS €LIE U pasMep HCXOAHOTO

Marepuaia, MocTymnawpiiero Ha usmenbuenue. B To ke Bpemsa II. M. Cunenko nokas3bIBaeT, 4To
CKOPOCTb pa3pylIAOLIETO y1apa HE 3aBUCHUT OT pa3Mepa UCXOJHOI0 KyCcKa MaTrepuasa.

Nmerores n Apyrue pa60TBI, B KOTOPBIX IMPUBCACHLBI 3aBUCHUMOCTHU JIA OIPCACICHUA
KpuTHYecKoi ckopoctd yxapa (V,,). B oTux Qopmynax BBeneHbl emie U JONONHHTCIBHBIC

napamMeTpbl, KOTOpbIE JUIsl OOJIBLIOTO CIEKTPa M3MENbYaeMbIX MaTepUaIOB HEBO3MOXHO HAaWTH B
CIIPAaBOYHOM JIUTEpaATypE.

IlogBoast UTOrM JIUTEPATYpPHBIX MCCIECAOBAHUN II0 OIPEACICHUIO KPUTHUYECKOW CKOPOCTHU
YIApHOTO paspyLIEHUs, CIEIYyeT OTMETUTb, YTO BCE HCCIEHOBATEIM CXOIATCS BO MHEHHUH, YTO
OTIPENIENIAIONMMH (PAKTOpaMU SBISIFOTCS MEXaHUYECKHE CBOMCTBA M IUIOTHOCTh MaTepHaia, OJHAKO
3HAYUTENIbHOE BIMSIHUE OyIyT OKa3blBaTh U KOHCTPYKTUBHbBIE MTAPAMETPhI U3MENBUUTEINS, KOTOPHIE,
€CTECTBEHHO, CJIEYET YYUThIBATh HA OCHOBAHUM DKCIIEPUMEHTAIbHBIX UCCIICIOBAHUMN.

JucnepcHplil cOCTaB M3MENBUEHHOTO yIAapHBIM HArpy)kK€HHMEM MaTepuana Takke OyIeT
3aBHCETh OT €r0 MEXaHWYECKHX M (PU3NYECKUX CBOMCTB, B 3HAUUTEIHHOW CTENEHH OT CKOPOCTHU
yIapHOT'O HArPY>KEHUS U KOHCTPYKTUBHBIX OCOOCHHOCTEH N3MENbUUTEIIS.

CnenoBaTenbHO, C YYE€TOM pPACCMOTPEHHBIX TEOPETHUECKUX HCCleAoBaHul, Ooiee
KOHKDPETHBIC 3aBUCHMOCTH JUIsl ONPE/CIICHUs KPUTHYECKOH cKopocTH (V, ), @ TaKXKe AUCIEPCHOrO

COCTaBa IMMPOAYKTOB U3MCIIBUCHUA CICAYCT HAXOAUTDh SKCIICPUMCHTAJILHBIM ITYTCM.
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SOCHIQBOP TO‘QIMA TURLARI TAHLILI
M.M. Abdullayev, G.N. Valiyev

Farg ‘ona politexnika instituti,

(Qabul gilindi 19.10.2024 y.)

Annotatsiya: Magolada mahalliy va xorijiy tadgiqotchilarning sochigbop to‘qima turlarini va
ularning xususiyatlarini o ‘rganish bo ‘yicha amalga oshirgan ilmiy tadqiqotlari nanijalari tahlil gilingan.

Kalit so‘zlar: arqoq, tanda, to‘qimachilik, mato, sifat, sochighop to ‘qima, to‘qima tuzilishi, vafel
o rilish, filament model, to ‘quv dastgohi, o ‘rilish fazasi.

Aunomauuﬂ: B cmamve npoaxHaiusupoeaHsvl pes3yibmambsl HAYYHbLX ucazedoeanuﬁ, npO@e()eHHle
omedyecmeeHHbIiMU U 3apy6€9fCHblMu uccneoosamensiMu no Uusy4eHuro 8U006 U UX CBOUCME mKaHel OJIA
noniomeney.

Knrwueeswvte cnoea: YmMOK, OCHO64a, mMEeKCmujib, MmMKAHb, Kadecmeo, mMKAHb onsa noiomenya,
CMPYKmMypa mxanu, eapenvroe nepeniemenue, MoOeIb HUMU, MKAYKULL CMAHOK, haza niemenusi mxauu.

Abstract: The article analyzes the results of scientific research conducted by domestic and foreign
researchers to study the types and their properties of towel fabrics.

Keywords: weft, warp, textile, fabric, quality, towel cloth, fabric structure, waffle weave, thread
model, loom, fabric weaving phase.

To‘gimachilik sanoatida ishlab chiqarilayotgan to‘quv mahsulotlarining sifati va
assortimentiga bozor tomonidan jiddiy talablar qo‘yilgan. Bu talablarni bajarish uchun sanoatda
zamonaviy va keng imkoniyatli dastgohlar zarur yoki mavjudlarining imkoniyatlarini keygaytirish
yollarini qidirish kerak bo‘ladi. Shuningdek, zamonaviy mokisiz dastgohlarda ishlab
chiqarilayotgan assortimentlar ko‘lamini kengaytirish, ya’ni yangi turdagi manjlar turlarini yaratish
muhim vazifadir, uning echimi yangi gimmatbaho uskunalarni sotib olish xarajatlarisiz bozor
ehtiyojlariga moslashuvchan to‘quv mahsulotlarini tashkil etishga imkon beradi. Muammoni hal
gilish matolarni loyihalash usullari va texnologiyasini ishlab chigish yoki takomillashtirish,
dastgohning ba’zi mexanizmlarini ishlab chiqish yoki takomillashtirish zarurati bilan birga bo‘lishi
mumekin.

Zamonaviy mokisiz to‘quv dastgohlarida bosh valning aylanish tezligi sezilarli darajada
yuqgori bo‘lganligi sababli ularda maxsus tuzilishdagi homuza hosil qilish karetkalari qo‘llaniladi
[1], masalan, electron karetkali homuza hosil giluvchi mexanizmiga ega rapirali dastgohlari
to‘qimalarning bir gator assortimentini ishlab chigarishi mumkin. Birog, yugorida aytganimizdek,
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to‘quv mahsulotlarining sifati va assortimentiga kelsak, to‘quv sanoatiga bozor tomonidan
qo‘yilayotgan talablar juda jiddiy. Bu talablar, bugubgi kunda, asosan iste’molchilarning juda tez
o‘zgaruvchan talab-istaklaridan kelib chiqadi. Bu o‘z o‘rnida ishlab chiqarilayotgan assortimintlar
turlarini tez yangilab borishni tagazo etadi. Shuningdek, bozor munosabatlari sharoitida
to‘qimachilik korxonalari o‘rtasida ishlab chigarilgan matolarning narxi, sifati va assortimenti
bo‘yicha qattiq ragobat mavjud.

Ishning dolzarbligi mahalliy korxonalarda mavjud texnologik uskunalarda ragobatbardosh
matolarni yaratish uchun to‘qimachilik korxonalari oldida turgan yuqoridagi kabi muammolarni hal
qilishdan iborat. Ularning mavjudligi korxonalarga matoga bo‘lgan talabning o‘zgarishiga garab
texnologiyani qanchalik tez qayta qurish imkoniyatiga bog‘liq. Shuning uchun matoning tuzilishi
ko‘rsatkichlari va uni dastgohga taxtlash ko‘rsatkichlari o‘rtasida funktsional bog‘liglikni
o‘rnatadigan matematik modelni ishlab chiqish zarurati aniq. Shuningdek, to‘quv dastgohini
taxtlash ko‘rsatkichlari o‘zgartirilganda mato ishlab chiqarishning texnologik jarayoni, uning fizik-
mexanik xususiyatlari uchun sharoitlarni bashorat qgilish zarurati mavjud.

Magqolada ko‘zda tutilgan asosiy magsad yangi tuzilishdagi to‘qimalarni tahlil qilish va bu
sohada olib borilayotgan ishlar hamda matolar tuzilishini o‘zgarish wusullari rivojlanish
yonalishlarini aniglash, to‘quv jarayonida iplar o‘qlarining o‘zgaruvchan yo‘nalishi bilan
to‘qimalarning shakllanishi shartlari va tuzilish xususiyatlarini o‘rganish, vafli o‘rilishidagi matolar
tuzilishining bugungi kundagi geometrik modelini o‘rganish. Bunda tanda va arqoq iplarining
o‘zaro joylashuvining turli xil variantlari, ularning tarkibiy ko‘rsatkichlarini aniqlashga asosiy
e’tibor qaratildi.

Ushbu magqola quyidagi masalalarni ko‘rib chiqishni o‘z ichiga olgan: mato tuzilishi
ko‘rsatkichlari va uni dastgohda shakllantirish shartlarini o‘rtasida analitik munosabatlar
o‘rganiladi; mato tuzilishi ko‘rsatkichlari va uning fizik-mexanik xususiyatlari o‘rtasidagi
funktsional bog‘ligliklar aniglanadi; mato elementini shakllantirish shartlari tahlil qilinadi.

Ushbu mavzu bo‘yicha adabiyotlar tahlili shuni ko‘rsatdiki, mavzu bilan bog‘liq bir qator
ishlar amalga oshirilgan va ularda quyidagi asosiy yo‘nalishlar ko‘rib chiqilgan: to‘qima tuzilishiga
va undagi iplarning joylashishiga ta’sir etuvchi asosiy omillarni, to‘qima tuzilishining va undagi
o‘zgarishlarning mati sifatiga ta’siri, vafli o‘rilishda hosil bo‘ladigan bo‘rtigsimon sirt tuzilishini
turli o‘rilishlar yordamida hosil qilish imkoniyatlari va shu kabilar.

Rossiyada to‘qimalar tuzilishi fanining asoschisi professor N.G.Novikov hisoblanadi. U
tomonidan to‘qima tuzilishiga va undagi iplarning joylashishiga ta’sir etuvchi asosiy omillarni
aniqlab berilgan. To‘qimada tanda va arqoq iplarining joylashuvi va o‘zaro ta’siri bir qator
omillarga bog‘liq, jumladan to‘qima o‘rilish turiga, to‘qimaning tanda va arqoq bo‘yicha zichligiga,
to‘qimada ishtirok etayotgan u yoki bu tizimdagi iplarning chiziqli zichligiga, iplar xomashyosiga
va to‘qish usuliga bog‘liq. Boshqa tomondan esa, to‘qima tuzilishi ko‘rsatkichlari uning sifatiga va
iste’mol talablariga mosligini, pishigligini belgilaydi [2].

Shundan kelib chiqib, aksariyat ilmiy ishlar to‘qimaning sifatiga va iste’mol talablariga
mosliginini belgilovchi asosiy omil to‘qima tuzilishi ko‘rsatkichlarini o‘rganishga va ularni
takomillashtirishga garatilgan.

Rossiyalik olima Shatalova E.A.[3] o‘z ilmiy ishida matoda bo‘rtigsimon sirtli ko‘rinish
hosil qilishning turli usullaridan foydalanib, vafli o‘rilishidagi matolarni qurishning
avtomatlashtirilgan ilmiy asoslarini ishlab chiggan. Turli shakldagi bo‘rtigsimon sirtli vafli
o‘rilishidagi matolar ko‘rsatrichlarining manematik tavsiflash usuli taklif etilgan. Turli tuzilishdagi
vafli o‘rilishidagi matolarni avtomatik qurishning algoritmlari va dasturlari ishlab chiqilgan.

Olimlar uzog vaqgtdan beri to‘gqima tuzilishining turli modellarini o‘rganish bilan
shug‘ullanmoqdalar. Ushbu sohadagi asosiy ishlardan biri bu Peirce F. T. [4] tomonidan yaratilgan
nazariyani ko‘rish mumkin: u 11 o‘zgaruvchiga ega 7 ta tenglama orqali zig‘ir matosining
geometrik modelini aniqladi. Peirce “moslashuvchan filament modeli” tushunchasini kiritdi, bu
mukammal moslashuvchan, yumaloq tasavvurlar va cho‘zilmaydigan ipni anilatadi. Olimning
ta’kidlashicha, matoda bunday iplar kesishmalarda doimiy aloqa nuqtalariga ega.
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Peirce Kemp A., Shanahan W. J. va Hearle J. W. S. [5] izdoshlari Peirce tomonidan ishlab
chigilgan egiluvchan filament modelini takomillashtirdilar, bu esa ip va dumaloq bo‘lmagan
argogning kesishgan joylarida iplarning kesimini hisobga oladi. Kemp A. filamentlar ellips shakliga
ega bo‘lgan to‘qima tuzilishi modelini taklif qildi va filament kesimining ellipsoid shaklini hisobga
olgan holda to‘qima tuzilishi ko‘rsatkichlarini hisoblash imkonini beruvchi formulalarni taklif qildi.

Keyinchalik, Kawabata S. [6] va boshga tadgiqotchilar, Leaf G. A. V., Kandil K. N. [7],
Olofsson V. [8], Abbott G. M. [9] va boshgalar Peirce tomonidan taklif qilingan to‘qima tuzilishi
modelini takomillashtirishga qaratilgan tadqiqotlar o‘tkazdilar. Ular bir-birining ustiga chigadigan
nuqtalarda tanda va arqoq turli xil tasavvurlar shakllari uchun to‘qima tuzilishi modellarini
o‘rganishdi.

Keyingi tadqiqotlar iplar va matolarning egiluvchan qattiqligini aniqlash orqali to‘qima
tuzilishining geometrik nazariyasini ishlab chigadigan masalalarga bag‘ishlangan. Olofsson V. [§]
Peirce tadqiqotlari asosida zig‘ir matosining aniqroq modelini taklif qildi. Uning usulining afzalligi
shundaki, u tanda va arqoq iplarining kesishish nuqgtalarida kuchlarning vertikal va gorizontal
tarkibiy gismlarini hisobga olgan holda to‘qimalarning kuchlanish holatini o‘rganib chiqdi.
Olofsson V. iplarning gisqgarishini doimiy deformatsiya orgali baholashni taklif gildi.

Skelton J. va Shoppe M. M. [10] to‘qimalarning muvozanat tenglamasini chegara shartlari
orqali belgiladilar. Ular to‘qima egilishida ishqalanish kuchining o‘zgarishini va to‘qimada tanda va
arqoq iplarini kesib o‘tishda bosimni “polotno” o‘rilishidagi matoda ko‘rib chigdilar. Mualliflar
ketma-ket bog‘langan aylana yoylari orqali egilishdan oldin va keyin to‘qima tuzilishining
geometrik modelini tagdim etdilar. Tadgiqotchilar egri chizigdan oldin va keyin geometrik
modeldagi o‘zgarishlarni hisoblash formulasini tagdim etdilar.

To‘qima tuzilishi nazariyasiga professor N. G. Novikov [11] katta hissa qo‘shgan. U to‘qima
tuzilish fazasi tartibining to‘qqgizta holatini va to‘qima qalinligi shu fazalarga boq‘ligligini
tavsiflagan. Shu bilan birga, muallif bitta tizimning filament guruhlari markazlari orqali chizilgan
chiziglarni darajalar deb atashni taklif qildi. Tuzilish fazasining tartibi darajalarning soni va o‘zaro
joylashishi bilan tavsiflanadi.

Tuzilish bosqichining I tartibiga yaqin bo‘lgan to‘qima tuzilishini olim arqoqzichlashganlik
deb atashni taklif gildi. Bunda tanda iplari bir sathda, arqoq iplari esa ikki sathda joylashadi.
Bunday matolarni ishlab chiqarish tanda iplarining yuqori tarangligi bilan bog‘liq. Tuzilish
bosqichining IX tartibiga yaqin bo‘lgan to‘qima tuzilishini professor N. G. Novikov
tandazichlashganlik deb atadi. Bunda argoq iplari bir sathda, tanda iplari esa ikki sathda joylashadi.
To‘quv dastgohida bu matolarni ishlab chiqarishda arqoq iplari tanda iplariga qaraganda ko‘proq
taranglikka ega bo‘ladi.

So‘nggi vyillarda chizigli va chiziqli bo‘lmagan egilish nazariyasidan foydalanishga
asoslangan to‘qima tuzilishi nazariyasi tobora rivojlanib bormoqda.

S. D. Nikolaev o‘z ishida egilishning chiziqli nazariyasini qo‘llagan [12], tuzilish
ko‘rsatkichlari va to‘quvning texnologik ko‘rsatkichlari o‘rtasidagi munosabatni tahlil qilgan.
Chizigli nazariyaga muvofiq, tanda va arqoq iplarining egilishining differentsial tenglamalari taklif
qilingan. U bir qator matolarni ishlab chiqarishning magbul texnologik ko‘rsatkichlarini aniqlaydi
va ularni aniglash metodologiyasini taklif giladi. Muallif amaliy muammolarni hal gilish uchun turli
xil magbullashtirish mezonlarini o‘rganib chiqdi: tanda iplarning minimal uzilishi, tanda va arqoq
iplarining qisqgarishi, takrorlanishlar soni va boshgalar. Mato ishlab chigarish sharoitlariga va
ularning xususiyatlariga eng katta ta’sirl ko‘rsatadigan texnologik ko‘rsatkichlar sifatida quyidagilar
tanlandi: tanda iplarining taxtlash tarangligi, homuza yopilish payti Kkattaligi, tanda jovasining
vertikal holati, tanda iplarini nazorat giluvchining gorizontal holati, tanda ipini bo‘shatish va etkazib
berishning boshlanish vaqti va shu kabilar.

Ilyin 1. V. [13] asarida to‘qimaning tuzilishini va to‘qima hosil bo‘lish bosqichini aniglash
usulini hisobga olgan holda, to‘qimadagi iplar tizimlarining o‘ziga xos zichligi uchun tavsif
keltirilgan. Muallif mavjud formulalar bo‘yicha matoning tolali material bilan to‘ldirilishini
hisoblash ma’lumotlarini qiyosiy tahlil qildi.
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E.Sh.Alimbaev [14] o°‘zining “To‘qima tuzilishi nazariyasi” asarida vafel o‘rilishdagi mato
tuzilishiga to‘liq ta’rif bergan va vafel o‘rilishini tuzishda ikkita rombsimon sarjadan biri tanda
qoplashlari bilan to‘ldirilib, ikkinchisi esa ko‘proq arqoq qoplashlari qoldiriladi degan fikrni
bildiradi. Bu aralash o‘rilishni tanda va arqoq bo‘yicha rapportlardagi iplar soni, rombsimon sarjaga
o‘xshash aniqglanadi:

R;‘_ﬂf — R_:ﬁf —2.Rtan _ 9

A.M.Akramov [15] zamonaviy mokisiz to‘quv dastgohlarida amaldagi to‘qima o‘rilishlarini
o‘zgartirish hisobiga ko‘p qirrali, oddiy vafelli o‘rilishli sochigbop matolardan farqli ravishda tanda
va arqoq yo‘nalishidagi iplar qoplanishini oshirib, yangi tuzilishdagi, vafel o‘rilishli sochigbop
to‘qima turini yaratgan. Bu yangi tuzilishdagi sochigbop mato iste’mol xossalari bo‘yicha amaldagi
sochigbop matolarga nisbatan bir qator yuqori ko rsatkichlarni namoyon etgan.

Gigroskopik xossalari yuqori bo‘lgan vafelli va tukli to‘qimalarning yangi turini yaratish va
ularni zamonaviy to‘quv dastgohlarida to‘qish texnologiyasini ishlab chiqish bo‘yicha U.T.
Abdullaev [16] tomonidan tadgiqgot ishi olib borilgan.

A.A.Qosimov [17] olib borgan ilmiy tadqiqot ishida, tukli to‘qima mahsulotlarining turlari,
assortimenlari, ularning sifat ko‘rsatkichlari tahlil qilinib, sochigbop to‘qimalarni fizik-mexanik
ko‘rsatkichlarini matematik modellashtirish, fizik xossalarini matematik modellashtirish uchun
to‘qima ishlab chiqarishda o‘zgaruvchan omillar, ularning sathlarini aniqlash va tukli to‘qima
matematik modelining regressiya koeffitsientlarining ahamiyatliligi hagida fikrlar bildirilgan.

U.B.Rajapovaning [18] ilmiy ishida turli aralashmali paxta va ipak gazlamalarini tanda va
argqoq iplar diametrlar nisbatini mato tuzilishini aniglovchi omillarga va xossalariga ta’siri tadqiq
etilgan.

Magola bo‘yicha xulosalar:

1 Adabiyotlar tahlili shuni ko‘rsatdiki, matolar tuzilishi parametrlarini, ularning tuzilishiga
o‘zgartirish kiritish usullari va mato tuzilishining uning xususiyatlariga ta’sirini tadqiq etish
borasida katta tajriba to‘plangan.

2 To‘gima xossalariga asosan uning tuzilishini aniglovchi omillar ta’sir ko‘satadi. Vafelli
o‘rilishlari o‘ziga x0s xususiyatlari bilan alohida o‘rin egallaydi.

3 Vafelli o‘rilishning o‘zaro bog’lanishida mato iplarining yeyilishi, uning to‘qima sirti
tasvirini aniq giluvchi relyefli uzun diogonallarni perpendikulyar holatda gisga joylashishi to‘qima
xususiyatlariga ijobiy ta’sir etadi.
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GIS TEXNOLOGIYALARIDAN FOYDALANGAN HOLDA SUG'ORILADIGAN
YERLARNING MELIORATIV HOLATINI YAXSHILASH XARITANI ISHLAB CHIQISH
USULINI TAKOMILLASHTIRISH

K.R. Xakimova, magistr S.Z. Raximova

Farg ‘ona politexnika instituti,
(Qabul gilindi 19.10.2024 y.)

Annotatsiya: sug'oriladigan yerlarning meliorativ holatini yaxshilash va suv resurslaridan ogilona
foydalanish bo'vicha meliorativ tadbirlardan biri sho'rlangan sho'r yuvish tizimlarini joriy etish, zamonaviy
GIS texnologiyalaridan foydalangan holda qishlog xo'jaligi sug'oriladigan yerlari xaritasini tuzishning
afzalliklari bo'yicha ilmiy izlanishlar olib borishdir. amalga oshirilmogda.

Kalit so'zlar: ArcGIS, GIS texnologiyalari, sug'oriladigan yerlar, gishlog xojaligi

Annomavus: OOHUM U3 METUOPAMUBHBIX MEPONPUSIMULL NO YIVHULEHUIO MEeTUOPpAyUY OpOouaemvblx
3eMenb U PAYUOHATLHOMY UCHOAL30BAHUIO BOOHBIX PECYPCO8 SGNAEMCs GHEOPeHUe CUCMEM HPOMbIEKU
CONeBbIX PACMBOPOS, HAYUHbIE UCCACO08AHUS NPEUMYUeCME CO30AHUSL KAPMbl OPOULAEMbIX 3eMelb
CeNbCKOXO3AUCMBEHHO20 HAZHAYEHUSL ¢ UCNOb308aHUeM cospementbix [ UC-mexnonoeuil. npogooumcsi.

Knroueeswie cnosa: ArcGIS, I'HC-mexnonozuu, opowiaemvle 3eMau, ceibCKoe X035AUCME0

Annotation: One of the reclamation measures to improve the reclamation of irrigated lands and the
rational use of water resources is the introduction of saline leaching systems, scientific research on the
advantages of creating a map of agricultural irrigated lands using modern GIS technologies. being carried
out.

Keywords: ArcGIS, GIS technologies, irrigated lands, agriculture

Introduction.

During the years of independence, Uzbekistan has undergone significant changes in the water
sector. In particular, the water resources management system has been improved, the technical
condition of irrigation networks has been improved, extensive work has been done to improve the
reclamation of irrigated lands and increase their water supply, introduce modern water-saving
technologies, install automated control and monitoring systems, increase agricultural production.
extensive attention was paid to diversification work. Water-intensive crops such as cotton and rice
have been reduced and replaced by cereals, vegetables and melons and orchards. Also, the
widespread use of GIS technologies in the creation of electronic maps of irrigated lands has been
introduced [1,2,3].

In the context of growing water shortages due to global climate change, it is important to use
available water resources and widely introduce GIS technologies in the mapping of irrigated lands
in order to ensure a guaranteed harvest of agricultural crops and increase the sustainability of food
security. In order to solve the above data, the condition of arable lands of "Pakhtakor" massif of
Marhamat district of Andijan region was studied. Massive land soil map, arable land plan, statistical
data and other geodetic-cartographic sources were collected.

By washing the soil saline, pests are released for the plants to grow and develop. Taking into
account the level of salinity of soils and the mechanical composition of soils, the terms of saline
leaching have been developed in the country.

This work is carried out mainly in winter and early spring. In farm areas, low-salinity soils are
washed away by the ridges, while in medium and high-salinity soils, they are divided into
boundaries and washed away [4,5].

Methods.

In the developed countries of the world, the rapidity of land information shows its positive
aspects significantly in all directions of the land system. It is no secret that modern technologies and
scientific achievements are used in the creation of agricultural maps even in the developed
countries, which rank high in the world in terms of the use of land resources. We will study
several cases including it.Studying the work done by Uzbek and foreign scientists on the topic of
updating land use maps using space data and GIS technologies and the articles published based on
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this work. In the world, and first of all, in the United States, developed countries of Europe and the
Russian Federation, research has been carried out on the issues of improving the efficiency of
land use, which, in turn, has led to the development of scientifically based methods of
creating maps of land types and improving them using modern GAT technologies and
remote sensing methods. Requires [6,7,8]. Such research is carried out by foreign scientists
D.I. Kozlova S.V. Koplova, Pavlov A.V., Kutumov A.A., Shvedov D.O. Anikeneva I.A., Zaichko
V.A. Conducted by Ben-Dor, Banin, Dwivedi, Mettyernicht, Zinck, et al. Among them:
E.Yu.Safarov, T.Mirzaliyev, I[.Musayev, E.Kh Isakov, A.Rakhimov, Z.Mamatkulov,
[.Abdurakhmonov, Sh.Prenov and R.Oymatov, the proposals and recommendations are bearing
fruit.It is worth noting that scientific research on the identification and assessment of land types, the
creation of improved attributive maps and monitoring of regions by processing remote sensing data
with the help of GIS technologies has not been carried outenough [9,10]

Result and Discussion

The size of the saline wash borders depends on the mechanical composition and water
permeability of the soil, the degree of leveling and slope of the field. The smaller the well-leveled
slope of the field surface and the lower the water permeability of the soil, the larger the check area
can be. If the saline soil is leveled with levelers and geodetic tools, 14-18 kilograms of salt will be
washed away at the expense of each water consumed. Conversely, if the soil is washed without
leveling, 9-10 kg of salt is washed away at the expense of each water. On farms, special attention
should be paid to leveling the soil salinity well before washing it. On uneven lands, water does not
flow well, the quality of irrigation and saline washing decreases, and excess water is wasted.
Simultaneously with water saving on flat lands it is easier to wash the soil saline - the soil is
desalinated all over the floor, the effectiveness of agro-technical measures increases [3].

Reclamation requirements will need to be taken into account when leveling the soil before
washing the soil saline. The fields have a longitudinal and a transverse slope, and when the water
is submerged, the water must be evenly distributed on the floor. The difference in height inside
the floor should not exceed 5-7 centimeters. When leveling, the longitudinal slope should not
exceed 0.002-0.003 and the transverse slope should not exceed 0.0012-0.0018. When leveling
the ground, use P-2.8A and PA-3 long-base and MV-6.0 leveling rakes, as well as N-Geodetic
instruments such as 3 ”, N — 3K ”and laser levels are used [2].

In particular, as in all areas, there is a need to effectively use the achievements of
geographic information technology (GIS) in the creation of agricultural maps. It is known that
the GIS is a hardware-software human-machine complex that collects, analyzes, processes,
models, stores and transmits spatial data on interregional relationships and differences between
territorial and periodically changing multi-component socio-economic geosystems [4].

Figure 1. The process of creating an electronic map of irrigated lands using ArcGIS 10.2.
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Management of irrigated lands in agriculture The stages of work performed in the GIS in the
design and creation of the necessary maps can be described as follows: collection of primary data,
data entry into computer memory and storage from external means, their processing, creation of a
database of irrigated agricultural lands; go, create systemically themed maps of the field, carry out
editorial work on structured maps. There are many unresolved technological and organizational
problems in the application of the GIS program in the field of agriculture, which can be solved on a
scientific basis in the management of irrigated agricultural land, the organization of land monitoring,
protection of lands from degradation and others [11,12].

It is known that in the design and creation of maps of irrigated lands in agriculture, the data on
the work performed in the GIS have a number of characteristics: geographical location, legal address,
territorial integrity, completeness, continuity, visibility, accuracy, etc. The geographical features of
the main stages are as follows [4]:

1. Geographical location - geodetic, geographical and other coordinates of objects;

2. Legal address - depending on the legal status of the property, including the owner of the
land, ways of land management, term, etc .;

3. By property unit - farmers, water user associations

(SFU), at the district and provincial level,;

4. Natural, economic and legal data of the economy;

5. Continuity - the creation of a database and it is regular

be updated;

6. In terms of accuracy - to correspond to the current situation, to ensure the real situation;

7. Demonstration - a completely simple and straightforward presentation;

8. Thematic maps are created on the basis of data on various sectors of agriculture and are
constantly updated based on their cartographic laws;

9. It is necessary to collect the above set of data on agricultural irrigated lands in the model of
hierarchy (categorical division);

As a result of the above work, it is possible to create analytical, synthetic maps, create a
hierarchical database at the stage of determining the relationship between socio-economic
indicators [13,14].

The process of linking data to each other, comparing with existing sources, forms a database
of data, which is based on a systematic automated agricultural technological process. This serves as
a key tool in the organization of monitoring of various socio-economic events and happenings.

Conclusion

In conclusion, it can be said that the proportional territorial organization of agriculture in
areas with limited land and water resources, due to natural and socio-economic conditions, can
increase the productivity of existing irrigated lands by improving the reclamation of soils and the
application of advanced science. . Thematic, comprehensive and agricultural, cadastral maps play
an important role in the task of territorial organization of this network. They are used to visualize
the distribution of events in space and time, to compare the regional location and specific features
of agricultural irrigated land, to create opportunities for scientific analysis. Thus, the authors studied
the process of creating an electronic map of irrigated lands in ArcGIS 10.2 using space velocities.
We believe that our map will help to improve the condition of irrigated lands in agriculture.
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YUCJEHHOE UCCJIEJOBAHUE TPEX SJIEMEHTHBIN ITPO® WIS KPBLJIA 30P30N
HA OCHOBE MO/JIEJIb TYPBYJIEHTHOCTHU SST

9.V. Mananues

Depeanckuii NOTUMEXHUYECKU UHCIMUmMYM
(llonyuena 19.10.2024 2.)

Annomauusn. B dannoii cmamve npedcmagieno YucieHHoe Ucciedosanue 00mMeKanus Kpolia npoguis
30P30N, cocmoswezo u3 mpex onemenmos. (OObeKmoM  UCCIe008AHUS  AGNAEMCA  CNOJNCHA
a’POOUHAMUYECKAST KOHPUIYpayusl KPbLid, KOMOPAs WUPOKO UCNONb3YEeMmCs 68 asUAYUOHHOU meXHUuKe Ojis
Yiaydyulerus JIENHblLX XapaKkmepucnuk. ﬂﬂﬂ mamemamudecKkoco MOO@JZMpOGaHu}l mevyeHusl uUcnolb3o6ajlucCob
ypagueHus ocpeonennvix no Petinonvocy (RANS) u mooenv mypoynenmnocmu Shear Stress Transport (SST),
u3gecmuas ceoeti CnoCOOHOCMbIO 3P PEeKMUBHO MOOETUPOBAMb NOSPAHUYHBLL CLOU U 30HbI OMPLIEA HOMOKA.
PeByJmeaWIbl HYUCTIEHHO20 MOOéJZLIpOGaHu}I Oviu nodp06Ho npoaxaius3upoedaHsvl U Cconocmaeilensvl C
UMernUMUCs IKCnepuUmMeHmailbHbIMU ()aHHblMu, NOJIYy4YE€EHHbIMU 6 aapodzmwwuqecmzi mpy6e.
CpasHumenvubili anaiuz noxasan, 4mo moodenv SST OemoHcmpupyem 6vbiCOKYIO CMeneHb CO2AACO8AHUS C
IKCnepumernmalbHbiMu OAHHBIMU NO MAKUM Kpumepusim, Kax pacnpedeﬂeHue OGGﬂeHuﬂ, CUNA NOOBEMHOU
CUIbl U conpomuejlieHue. Smo noameepofcaaem aA0ex8amHOCb U HAOIHCHOCb UCNOb308aHUss Mooenu SST
Ol aHaIUu3Q aapoc)uHamulteCKux Xapakmepucmuk MHO20COCNABHbIX KpPbllbes 6 YCI0BUAX CIOHCHOSO
meuenus. [lonyyennvie dannvle mo2ym 6bimov nojesHvl 0 OANbHEUUMUX UCCIe008AHULL U PA3PADOMKU HOBLIX
aapoauHaMuquKux KOHcmpym;m?, a maxowce OJA onmumuzayuu cywecmeyrouux pemeHuL? 6 obnacmu
aeuauuormoﬁ MEXHUKU.

Knrouesvie cnosa: ypasnenus Hasve—Cmoxkca, mooens SST, Comsol Multiphysics, 30P30N.

Abstract. This paper presents a numerical study of the flow past a 30P30N three-element wing profile.
The object of the study is a complex aerodynamic wing configuration, which is widely used in aeronautical
engineering to improve flight characteristics. For mathematical modeling of the flow, the Reynolds-averaged
turbulence equations (RANS) and the Shear Stress Transport (SST) turbulence model, known for its ability to
effectively model the boundary layer and flow separation zones, were used. The results of the numerical
simulation were analyzed in detail and compared with the available experimental data obtained in a wind
tunnel. The comparative analysis showed that the SST model demonstrates a high degree of agreement with
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the experimental data for such criteria as pressure distribution, lift force, and drag. This confirms the
adequacy and reliability of the SST model for analyzing the aerodynamic characteristics of multi-component
wings under complex flow conditions. The obtained data can be useful for further research and development
of new aerodynamic designs, as well as for optimizing existing solutions in the field of aeronautical
engineering.

Keywords: Navier—Stokes equations, SST model, Comsol Multiphysics, 30P30N.

Annotatsiya. Ushbu magola uchta elementdan iborat 30P30N havo plyonkasi ganoti atrofidagi
ogimni ragamli o'rganishni taqdim etadi. Tadgigot ob'ekti - parvoz samaradorligini oshirish uchun aviatsiya
texnologiyasida keng go'llaniladigan murakkab aerodinamik ganot konfiguratsiyasi. Ogimni matematik
modellashtirish uchun Reynolds o'rtacha tizimi (RANS) tenglamalari va chegara gatlamini va ogimlarni
ajratish zonalarini samarali modellashtirish gobiliyati bilan mashhur bo'lgan Shear Stress Transport (SST)
turbulentlik modeli ishlatilgan. Ragamli simulyatsiya natijalari batafsil tahlil gilindi va shamol tunnelida
olingan mavjud eksperimental ma'lumotlar bilan solishtirildi. Qiyosiy tahlil shuni ko'rsatdiki, SST modeli
bosim tagsimoti, ko'tarish kuchi va tortishish kabi mezonlar bo'yicha eksperimental ma'lumotlar bilan yuqori
darajadagi kelishuvni ko'rsatadi. Bu murakkab ogim sharoitida ko'p komponentli ganotlarning aerodinamik
xususiyatlarini tahlil gilish uchun SST modelidan foydalanishning etarliligi va ishonchliligini tasdiglaydi.
Olingan ma'lumotlar yangi aerodinamik dizaynlarni keyingi tadqiq qilish va ishlab chigish, shuningdek,
aviatsiya texnologiyalari sohasidagi mavjud echimlarni optimallashtirish uchun foydali bo'lishi mumkin.

Tayanch so“zlar: Navier-Stokes tenglamalari, SST modeli, Comsol Multiphysics, 30P30N.

1.BBenenue.

[TpoexTHpoBaHue a’poAMHaMUYECKUX (OpM Bcerja MpeacTaBisuio coOOH CIOXKHYIO 3a/1ady B
o0iacT W3ydeHHs] JAMHAMHUKH KHUIKOCTed. C MOMEHTa CBOETO BHEIPEHHUS BBIUYMCIUTEIbHAS
rugpoanHamuka (CFD) 3HauMTeNbHO MOBIMSIIA HA MIPOLECC a9POAUHAMHYECKOTO MTPOSKTUPOBAHMUS,
MIPEOCTABIISAS MOIIHBIE WHCTPYMEHTHI JJIsi aHaiu3a moTokoB. Tem He MeHee, CFD nmonroe Bpems
UCMOJb30BaJach MPEUMYLIECTBEHHO [UIl aHalu3a YXKE CYIIECTBYIOUIMX a’pOJUHAMUYECKHX
KOH(UTyparmii, OKa3plBas MOAJICPKKY B TPOIECCE MPOCKTUPOBAHUS, a HE BBITONHIA (DYHKITUIO
OCHOBHOT'O MHCTPYMEHTa JuIsd onTuMu3auuu ¢popm. HecMmotps Ha psia monsiTok ucnosb3oBath CFD
HETIOCPEICTBEHHO B MPOSKTUPOBAHUU adPOAMHAMHUYECKUX (POPM B MPOILIOM, TOJIBKO B TIOCIIETHHE
rofbl HaOMIOaeTcs 3aMeTHBIM CIBUT B CTOpPOHY akTuBHOro npumeHenus CFD B aToit obnactu.
DTOT CHBHT CTal BO3MOXKEH Ojaronmaps pa3BUTHIO BBHICOKOIPOHM3BOIUTEIBHBIX BBIYHACIUTEIBHBIX
CHUCTEM M CO3/IaHUIO0 HOBBIX, Oojiee 3((EKTUBHBIX AJITOPUTMOB aHajIM3a U MPOEKTHPOBAHUS.
OCOOeHHO 3HAYMTENBHBIE YCHEXW OBUTM JOCTHUTHYTHI C BHEAPEHHEM AaBTOMATH3HPOBAHHBIX
IpoIelyp NMPOEKTUPOBaHMs, KoTopble Hcnoyb3yloT CFD B codetaHuu ¢ MeTofaMu rpaJueHTHOU
ONITUMH3AIMU. DTH TPOLEAYPbl TMOMOTIH TPEOJOJIETh MHOXKECTBO CIIO)KHOCTEH, CBSI3aHHBIX C
MIPOLIECCOM TPUHATHS PELIeHUH, ¢ KOTOPHIMH TPAJUIMOHHO CTAJIKHBAJIUCh a’POJUHAMUKH, UYTO
MO3BOJIMJIO  3HAYUTENBHO  YIy4dmUTh dS(P(PEKTHBHOCT W TOYHOCTH  adPOJAWHAMHYECKOTO
npoekTupoBanus [1-3].

AdpoIMHAMHYECKOE TIOBEJICHHE MHOTOCOCTaBHBIX KPBUILEB SIBIISIETCS OJTHOM M3 KITFOYEBBIX 33124
B aBUAIIMOHHOM TEXHHUKE, IMOCKOJBbKY OT HEro 3aBUCAT TaKUE BaKHBIE XapaKTEPHUCTUKH, Kak
MOJTbEMHAsT CHJIA, COTPOTHBIICHWE M YCTOHYMBOCTH JIETATENBHBIX ammaparoB. Kpeuio mpoduis
30P30N, cocrodiee M3 TpeX 3JIEMEHTOB — OCHOBHOW HECYIIEW IOBEPXHOCTH, 3aKpbUIKa U
MPEIKPBUIKA, — TIPEACTABISIET COOOH CIOKHYIO a’dpOAMHAMHYECKYIO KOH(UTYpAIHIO, HIHPOKO
UCIIONIb3YEMYI0O B COBPEMEHHBIX aBUACTPOMTENBHBIX pa3paboTkax [4—8]. Dra KoHpuryparms
MO3BOJISIET CYIIECTBEHHO YIYYIINTH a’pOJWHAMHYECKHE XapaKTEPUCTHKH KpbUIa, 0COOCHHO TpH
B3JIeT€ M TOCaJKe, Korja TpeOyloTCs BBICOKHME 3HAUCHHs MOABbEMHOW CHIIBI MPU OTHOCHTEIHHO
HU3KON CKOPOCTH IOJIETA.

Takue crnoXHbIE a’pOJUHAMUYECKHE 3a/aud TPeOyIOT HCIIOJIb30BAaHMs MEPEIOBBIX METO/I0B
MOJICIIUPOBAHUS W aHATW3a JUIsI ONTHMHU3AIMH KOHCTPYKIIMA ¥ TOBBIIICHUS 3(PPEKTHBHOCTH.
OnnuMm u3 Hanbosee >(P(PEeKTUBHBIX METOJOB HCCIICAOBAHUS adpPOAMHAMUYECKUX XapaKTEPUCTHK
MHOTOCOCTaBHBIX TpOo(duiell sBISETCS YHCICHHOE MOJENWpOBaHUE. B mocnenHue IecsTHiIeThs
YHUCJICHHbIE METOJAbl CTaJld HEOThEMJIEMOW YacThIO Ipollecca MPOEKTHPOBAHUS M aHAIU3a
a’pOIMHAMUYECKHX yCTpoHCTB. Cpemu HUX 0co00€ MECTO 3aHMMAKOT METOJbI, OCHOBaHHBIE Ha
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ypaBHEHMAX ocpenHeHHbIX 1o PeliHonmbacy (RANS), koropble MO3BOJSIOT MOJAEIMPOBATH
TypOyJICHTHBIC TCUCHHS B IIMPOKOM JHarna3oHe yciaosuit [9—10].

Mogens TypOynentHocTH Shear Stress Transport (SST) sBnsercs oaHoil u3 Haumbosee
MOMYJISIPHBIX U 3()PEKTUBHBIX JJISl YUCICHHOIO aHaJIu3a TypOyJeHTHbIX TedeHuil. OHa codeTaeTr B
cebe mpeumymectBa mozeneit k-o u k-g, obecneunBasi BHICOKYIO TOYHOCTh MPU MOJAEITHPOBAHUU
Kak BOJM3M CTEHOK, TaK M B OTPhIBAX M CBOOOJHBIX TedeHUsX. bmaromapst atomy, momens SST
IIMPOKO MPHUMEHSETCS JJISi MOJEIMPOBAHUS CIOXKHBIX adpPOJAMHAMHUYECKUX KOH(UTYpalui, Takux
KaKk MHorococTaBHble Kpbulhsi [11-14]. Hcnons3zoBanue monenu SST mo3Bonser Oosee TOYHO
IpesicKa3aTh a’pOJMHAMHUYECKOE MOBEJEHUE MHOTOCOCTABHBIX KPBUIBEB, YTO KPUTUYECKU BaKHO
TUTs1 pa3paboTku 3(HPEKTUBHBIX M O€30MACHBIX JIETATEIBLHBIX aMapaToB.

Jlnist IpoBeIeHrs] YUCIIEHHBIX MCCIEeIOBaHUN B JIaHHOW paboTe MCIONB30BAJIOCH MPOTPAMMHOE
obecrieuenne COMSOL Multiphysics, koTopoe mpeaocTaBisieT IMIMPOKHE BO3MOXKHOCTH IS
MOJICIMPOBAHUS U aHAJIN3a CIIOKHBIX (PH3UKO-MAaTEMAaTHUYECKUX 3a/1a4. JTO MO3BOJSAET (P (HEKTUBHO
pemate ypaBHeHHss RANS wu mnpumeHsts Mozaenb TypOyneHtHoctd SST g nomydeHus
BBICOKOTOYHBIX pe3ynbTatoB mojenupoBanus. COMSOL Multiphysics mmpoko mpuMeHseTcs B
a’pOIMHAMUYECKUX HCCIIE0BaHUAX Onarojaps cBoed 'MOKOCTHM M CHOCOOHOCTH MHTETpHUpPOBATh
paznuuHble (prU3nYecKrue MOJIENU B €IMHYIO BRIYHCIUTENBHYIO cpeny [15-17].

UucnenHoe MojienupoBaHue ¢ mpumMenenneM ypasaennii RANS u mogemu typOynentHoctu SST
B cpene COMSOL Multiphysics mo3BosieT MoaydyuTh NOAPOOHBIE JaHHBIE O XapaKTepe TEUEHUs
BO3JlyXa BOKPYI KpbUIAd, BBIIBUTH 30HBI TYpPOYJIEHTHOCTH M OTPBHIBOB, a TaKXe OLEHUTh
pacripesielieHue JaBJI€HHs M CHJIBIL, JCHCTBYIOIIME HA KpBUIO. DTHU JaHHbIE HEOOXOIUMBI IS
ONTHMHU3AIMUA KOHCTPYKIIUU KPbLJIa U YIYUIIEHUS €r0 a3pOIMHAMUYECKIX XapaKTePUCTHUK.

[enbto MaHHOTO WCCIICAOBAHUS SBIAETCS YHMCICHHOE MOJCITUPOBaHME OOTEKaHUs KpbuUla
npodpminst 30P30N ¢ wucnonwszoBanuem ypaBHeHuid RANS u moxmenu typOynentHoctu SST B
nporpammHoM obecrieuenun COMSOL Multiphysics. [Tonyduennsie pe3ynbTaTsl OyAyT CpaBHEHBI C
9KCIIEPUMEHTAJIbHBIMUA JAHHBIMH JUISl OLEHKM TOYHOCTH M HaJEKHOCTH YHUCIEHHOTO nojaxona. B
YacTHOCTH, OyJeT TpOBEACH aHajdh3 paclpeieieHus HaBlICHHs, IOJbEMHOW CHIBI U
COTIPOTHBIIEHUS, & TAK)K€ H3yYeHbl OCOOCHHOCTH TEUEHHUS, TaKHe KaK OTPBHIB U PELUPKYIISIUS.
JlaHHBIN aHaAJM3 TO3BOJUT BBIABUTH CHJIbHBIE M claOble CTOPOHBI HCIOIB3YEMOH METOIUKU
MOJIETTUPOBAHUS U MPEUIOKUTh PEKOMEHIAllMU TI0 €€ YIYUIIeHHIO 7S JaTbHEHIINX UCcCle0BaHnN
1 pa3paboTOK B 00JIACTH a3POIMHAMHUKH MHOTOCOCTABHBIX KPBLUIBEB.

2. Gu3nyeckas 1 MaTeMaTH4YecKasi IOCTAHOBKA 32124

B stom pasgene ommcana ¢usnyeckas M MaTeMaTHUYecKash MOCTAaHOBKA 3a/a4yH, OOTEKaHUs
tpexdnemenTHoro mnpoduns 30P30N, a Takke NpoaHATU3MPOBAHA CTATHCTHKA CKOPOCTH H
MIOBEPXHOCTHOTO JABJIEHHUS M COIOCTABJIEHA C JKCIEPUMEHTAIBHBIMM JaHHbIMH [2]. I'eomerpus
npoduis Kpblia, MoKa3aHHas Ha puc. 1.

0.2

2 00| (Q \

00 02 04 06 08 10 12
x/C
Puc. 1 I'eomerpus npocmist 30P30N.

Jnuna xopasl C moxogHoro mpoduis cocTaBisieT 18 moiiMoB. [TMHBI TPEeIKPBLTKA U 3aKPhUTKA
coctaBisoT 0,15C u 0,3C cooTBETCTBEHHO. YTJbl OTKJIOHEHHUS MPEAKPbUIKA (Osiat) M 3aKpbLIKA
(Oflap) 00a cocraBmstoT 30 rpaa. YcioBus Haberaromero MoToka, Kak ornpeaeneHo B [2], COCTaBISIOT
Mx 0,2 u Rec 1,7 x 108, yron ataku npoduus cocrasnser 3, 5,5 u 8,5 rpaa. ITomumo ycrnosuii
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HaberaroIero NoToka JJisl BHEIIHEH IT'paHMIIbl UCIIOJIb3YIOTCS HEOTPAXKAOIUe TPAaHUYHbIE YCIOBUS
[1]. Ilepuonnyeckue rpaHuYHbIE YCIOBUS MPUMEHSIOTCS B HAIpaBJIEHUU IO pa3Mmaxy. PacuerHas
ceTka mpoduiis Kpblia, IOKa3aHHas Ha puc. 2. B pacueTHoit ceTke noixydeno 260 909 y3nos.

30P30ON 3-element wing section alpha=-3, 5.5
and 8.5 deg, M=0.2, Re=1.71 million.

-40 20 0 20 40 60

Puc. 2. HecTpyKTypHBIi pacdeTHBIH ceTKa.

2. MaremaTuueckasi MoJeJb

Jlns pemieHHs 3afadyd aHamu3a OOTEKaHWSA TPEXIIEMEHTHOTO a’dpOANHAMUYECKOTO MPOQHILI
30P30N wucnonb3oBanuck ocpeanéHHble mo PeitHonbacy ypaBHenus Hasbe-Crokca (RANS). Otu
yYpaBHEHHS JIEKAaT B OCHOBE MaTEeMaTHYECKOTO ONMHMCAHUS JTWHAMHKH HEC)KUMAEMOH JKUAKOCTH U
MPEJCTABISAIOT c000i cuctemy nudepeHInaTbHbIX YpaBHEHUH, KOTOpbIe MOIEIUPYIOT U3MEHEHHUS
CKOPOCTH | JIaBJICHUS B XKHKOW Cpelie BO BpEMEHH U TpocTpaHcTie [15-17].

VYpaBuenust Hape-CTokca B ocpeHEHHOH (QOpMe YUHUTHIBAIOT TYpOyJIEHTHbIE MOTOKH U
MIPEACTABISAIOT COOOH CIIETYIONIYIO CUCTEMY YPaBHEHHA:

VYpaBHEHHE COXpaHEHHS Macchl (ypaBHEHHE HENPEpPhIBHOCTH), KOTOPOE ONMCHIBAET 3aKOH
COXpaHEHHUsI MacChl BHYTPH pacueTHON 00JIACTH:

=0 &

YPaBHeHI/Ie COXpPAaHCHUS HMITYJIbCA, KOTOPOC OIMUCBIBACT M3MCHCHHUEC CKOPOCTH KXUIAKOCTH IIOJ
BOSI[CP'ICTBHGM BHCIIHUX U BHYTPCHHUX CUJIL:
— - 2
ou. _ Ou 1op ot Oy
+U—=———+Vv +
ot OX;  pO%  OX0% O

()

TIe

lji - KOMIIOHCHTBI CPCAHCTO CKOPOCTHOI'O II0JIA, 5 - Cp€AHCC NAaBJICHHUC, V - KHHEMATUYCCKad

BSI3KOCTB, Tj; - KOMITOHCHTEI TeH30pa HAMPSDKCHU, P - IITOTHOCTS.

Wcnonb3oBanue ypaBHenuit HaBbe-CTokca, ocpeqHEHHBIX 10 PeifHONbACY, MO3BONSET y4ecTh
TypOysneHTHbIe 3G (HEKTH U UX BIMSHHUE Ha 00TekaHue a’poanHamudeckoro npodumns 30P30N. Otu
YpaBHEHHs PEHIAOTCS YWCICHHBIMH METOJaMH, HAlPUMEpP METOJAOM KOHEYHBIX JJIEMEHTOB, C
IIPUMEHEHHUEM CIIELUAIN3UPOBAHHBIX MPOrpaMMHBIX MakeToB, Takux kak COMSOL Multiphysics.
Tako#i moaxon obecreunBaeT MOMyYEHHUE JCTANBHBIX JAHHBIX O XapaKTEPUCTHUKAX MOTOKA M €ro
BO3/ICHCTBUM HA POQPUIIH.
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3. Moaenu TypOyJIeHTHOCTH.

VYpaBuenus Peitnonbica, ocpennénnbpie mo HaBbe-CToKCy, TO3BOJISIOT MOJICIUPOBAThH CIOKHBIC
TypOyJIeHTHbIE TEYEHHs, BO3HHMKAIOIIME TIpH OOTEeKAaHMM MHOIOCOCTaBHBIX KpbUlbeB. OHHU
BKIIIOYAIOT B Ce0sl JTOMOJIHUTEIbHBIE WICHBI, KOTOPbIC YYHTHIBAIOT TYpOYJCHTHBIC HANPSKCHHS,
BO3HHUKAIOIIKWE U3-3a (IyKTyauud ckopocTu. Jlnsg 3akpbiTus cuctembl ypaBHeHHH RANS
HCIOJIb3YEeTCSl MOJIeTb TypOyleHTHOCTH. B naHHOM MccienoBanuu BblOpaHa Mojenb Shear Stress
Transport (SST) [18-20], koTopast KOMOMHHpPYET MpeuMymiecTBa Mozeen k-o u k-g, obecrieunBast
BBICOKYIO TOYHOCTh KaK B 30HaX IMOTPAHUYHOTO CIIOS, TAK M B 30HAX OTPHIBA MTOTOKA.

(U-Vk =V[(v+0o,V,)VK]+ P - g ak,
o (©)

(U-V)o=V[(v+o,v,)Ve]+ Vl P— Bw’ +2(1- F) 222 VuVk.
w

t

3nech k — ynenbHas TypOyJeHTHas KMUHETHUYECKas dHeprus (M2 ¢2), @ — yAelbHOW CKOPOCTH
TypOysenTHo# auccunanuu (¢). OcranbHble 3HAYE€HHE NPEACTaBIeH0 B paboTax [18-19].

Mogens TypOynentHoctn SST mozBossgeT 3(p@EeKTHUBHO YUMTHIBATh BIMSHHUE TYpOYJIEHTHBIX
HanpsOKEHUH Ha TEYEHHWE BO3JyXa BOKPYT KpbUIa M OOECIIEYMBAET TOYHOE MPOTHO3HPOBAHUE
a’pOIMHAMUYECKHUX XapaKTepUuCcTHK nmpodwmis. [IpuMmenenne 1aHHOW MOAETN 0COOEHHO Ba)KHO /IS
aHalM3a MHOTOCOCTABHBIX KpPBUIbEB, TJI€ XapaKTep TEUYEHHUs CIOXKEH H3-32 B3aUMOJCHCTBUS
HECKOJIbKUX 3JIEMEHTOB KpbLIa.

Jns peanu3anuy YUCICHHOTO MOJEITHUPOBAHHS HCIIONB30BAIIOCH MPOrpaMMHOE oOecTieueHHe
COMSOL Multiphysics. Dta nporpaMmHas 1uiatpopma HpeAOCTaBISET MOILIHbIE MHCTPYMEHTHI
JUISL peIIeHUs 3a/1a4 BBIYUCIUTEIHLHON THAPOJMHAMUKN M TIO3BOJISIET THOKO HACTPOUTH NapaMeTphl
monenu. COMSOL Multiphysics nopaepxuBaer pemieHue ypaBHeHMH RANS u npumeHenue
Monmemn  SST, dYTO TO3BOJNSET TONYYUTh BBICOKOTOYHBIE pE3yNbTaThl I aHaJIn3a
a’pOIMHAMUYECKHX XapakTepucTuk npoduis 30P30N.

4. Metoa pemieHust
Jlnist MosienupoBaHus TypOyJEHTHBIX TOTOKOB C MCIOJIb30BaHUEM Mojenu TypOynenTHoctu SST
B HAIllEeM HMCCIIEOBAHUU MBI BOCIOJIB30BAIUCH BCTPOCHHBIMH PEIIATEISIMH MTPOrPAMMHOTO TTaKeTa
COMSOL Multiphysics. OToT maker mnpeAoCTaBiaseT OOUIMPHBIA HAOOpP HHCTPYMEHTOB IS
YHCJICHHOTO MOJICIMPOBAHUS PA3IMYHBIX (DU3MYECKUX IPOILECCOB, BKIIOYAs ad3POJMHAMUKY W
TypOysieHTHble noTtoku [20-25].

5. Pe3yabTaThl 1 UX 00CysKAeHHE

Ha PUCYHKC 3 moka3aHbl U30JIMHUH CKOpPOCTH.

. . . . - - . 2 bl i - i 3

Allﬂphah:'5.5 ‘
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on - Puc. 3. u30nMHMM CKOPOCTH MOTOKA BOKPYT
aspoauHamMudeckoro nmpodwmiss 30P30N

o1 ) "

o2

Alpha=8.5

Busyanuzanust M30JMHHNA CKOPOCTH TIO3BOJISICT HATVIIIHO TPEACTABUTH paclpe/ieiieHue
ckopocTteit Baoab npodunst kpeuia 30P30N u BEIACTUT 0COOCHHOCTH TEYCHHUS, TAKHE KaK 00IacTh
YCKOPEHHSI M 3aMEJUICHHUS, a TaKKe 30HbI OOTEKaHWS W OTPBIBA MOTOKA. JTO TOMOTAeT JydYlle
MOHATh A’POJMHAMHYECKOE TIOBEACHUE NPOGMIs U BBIIBUTH NOTCHIMAIbHbIE MecTa JUis
VIYUYIICHUS] €r0 KOHCTPYKIIHH.

Ha puc. 4 wu300pakeHbl W30JIMHUM TIOJI1 PEHHOJBACOBBIX HANPSHKECHUH BOKPYT
aspomuHamMudeckoro npoduist 30P30N.

a1 0 o1

o o LE) oe -

Alpha=5.5

Puc. 4. I3onuHNM moJst peiHOBICOBBIX
HaIPsHKEHUH BOKPYT a3pOIMHAMHYECKOTO
npoduist 30P30N.

el a3 4

o3

Alpha=8.5

Buzyanuzanusa — M30IMHUN  pEHHONBACOBBIX  HANPSIKEHWHA  TO3BOJISIET  OLEHUTh
WHTEHCUBHOCTH TypOYJIeHTHBIX 3(()eKTOB B MOTOKe BOKPYT npoduis kpeuta 30P30N. Dto BaxkHO
JUIL TIOHMMaHUSI TIOBENICHHUST TYpOYJICHTHOTO TOTOKA M €ro BO3JCHCTBHS Ha a’dpPOJMHAMUYECKHE
XapaKTePUCTHKU TPOGWiIs. AHAIW3 3TUX JAaHHBIX TMOMOTaeT BBHISBUTH 30HBI MOTEHIUAIHHOTO
OTpBIBA MOTOKA, a TAKXKE OMPEIEIUTh 00JIACTH C HauOOJbIIeH WHTEHCUBHOCTHIO TYpOYJICHTHOCTH,
YTO MOXET OBITh TOJIE3HO MPHU ONTHUMH3AIUHN MPOQUIIS A YIYUIICHUS €r0 adpOoJIuHAMUYECKIX
XapaKTEPUCTHK.
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Ha Puc 5 mpencraBieHo cpaBHeHHe KO3(D(UIMEHTa NaBICHHS HA TTOBEPXHOCTH MPOQUIIS
30P30N. Kosddurment naBieHus: - 3TO BETHMUMHA, XapaKTEPHU3YIOIIas paclpeaeiieHHe TaBICHUS
BIOJb  TOBEPXHOCTH  Kpblia. Busyanusaumss 5TOW  BENMYMHBI  TO3BOJISIET  OLICHHTH
a’pOJMHAMUYCCKUE XapaKTePUCTHKH TPOodMiIss, Takue Kak MOAbEMHAs CWJa, CONPOTHBICHUE U
YCTONYUBOCTb.

(= m&,:y :

o

yross araku a=3° yrosb ataku 0=>5.5° yrosb araku 0=8.5°
Puc.5. Koagdduumenra naienue noBepXHOCTH MPOQHiIn

CpaBuenue kod3(pduimieHToB maBieHus Ha Puc 5 mnoMoraer BBISIBUTH pa3iuyusi B
a’pOIMHAMUYECKUX XapaKTEPUCTUKAX MEXIY pa3IUYHBIMU TOYKaMU Ha MOBEPXHOCTU MPOduIs.
Bonee Huskue 3HaueHus ko3dduumeHTa naBieHUs] 0OBIYHO COOTBETCTBYIOT 00IacTsAM C OoJbIIeH
MOBLEMHON CUJION UM 00TEKaHHUI0, B TO BpeMsl Kak 0osiee BHICOKME 3HAYEHHsI MOTYT yKa3bIBaTh Ha
obmacti ¢ OONBIIMM CONPOTHUBICHHEM WM TMOTEpPEed DHHEPruu. AHAIU3 CpPaBHUTEIHHOTO
pacnpenenenus kodd@uiMeHTta aBiIeHHUS TO3BOJSET BBIACTUTH OOJACTH Ha MOBEPXHOCTH
npoduiis, TpeOyroye AONOTHUTEIBHOTO BHUMAHUS TPH MPOSKTHPOBAHUH, A TAKXKE OINPEIEIUTh
MOTEHLMAJbHbIE O0NacTH [Js ONTHUMHU3AlMU C ILENbI0  YIYYIIEHUS adpOJMHAMHUYECKHX
XapaKTEepUCTHK KpbLia.

Kak MoxHO yBUAeTh Ha Puc 5, pe3ynpTarbl MOACIMPOBAHUSA C MCIOJIb30BaHUEM Mojaeiau SST
JEMOHCTPUPYIOT BBICOKYIO CTENEHb COOTBETCTBUS C OSKCIEPUMEHTAIBHBIMM JaHHBIMU. OTO
MOATBEPKIAET a/IeKBAaTHOCTh M HAJEKHOCTh BBIOPAHHOTO YMCICHHOTO MOJAXOJa HJs aHalu3a
a’porHaMUYecKuX xapaktepucTuk npoduns 30P30N. IlomydeHHOE COOTBETCTBHE MEXKIY
YUCIIEHHBIMU M IKCIIEPUMEHTATbHBIMU PE3yJIbTaTaMU MOJAYEPKUBAET TOUYHOCTH U 3(P(HEKTUBHOCTH
MpUMEHsIEMOM MoJenu TypOyiaeHTHOCcTH SST B paMKax JaHHOTO MCCIIEA0BaHNUS.

6. 3akr04eHue

B Xxozme mnpoBeneHHOrO HCCIENOBAaHUS OBUIO OCYIIECTBICHO YHCIEHHOE MOJCITUPOBaHHE
A’POJMHAMUYECKUX XAPaKTEPUCTHK TPEXAIEMEHTHOro a’poauHamuueckoro mpoduis 30P30N c
ucnosb3oBaHueM ypaBHeHMH Haswe-Ctokca, ocpenHeHHbIX 1o PeiiHonpacy (RANS), u monenu
typOynenTHoctd Shear Stress Transport (SST). PesynpTaThl MoOAENIMpOBaHUS TOKa3ald, YTO
ucnosb3oBanue Mojenu SST B coueTaHnu ¢ YUCIEHHBIMU METOJaMH, TAKUMH KaK METOJ] KOHEUHBIX
3JIEMEHTOB, MO3BOJISIET JOCTATOYHO TOYHO Ipe/AcKa3aTh adpoJuHaAMHUECKOe MOBeAeHHE Mpodus
Kpbuta. CpaBHEHHE TMOJIYYCHHBIX YHCICHHBIX PE3yJbTAaTOB C JKCIIEPUMEHTAIBHBIMU JaHHBIMHU
MOATBEPAMUIIO BBICOKYIO TOUHOCTh M cOOTBeTcTBHE Mozenu SST peanbHbIM yCcIOBUSM OOTEKaHUS.
AHam3 M30JIMHUN CKOPOCTH, TIOJS PEHHONBICOBBIX HANPSHKCHUH W KOX(PQPHUIMEHTa aBICHUS
MO3BOJIUI  BBISIBUTH OCOOCHHOCTH TEUEHHUS BOKPYr MpOo(uis KpbUla W OICHHUTH BIHSHHE
TypOyleHTHBIX 3((}EKTOB Ha €ro a’poJMHAMUYECKHE XapaKkTepucTHKH. Kpome Toro, aHamm3
Kod¢duLreHTa MOABEMHOM CHIIBI MTO3BOJIHI OLEHUTHh CIOCOOHOCTh MPO(HIIs Kpbliia TeHEPUPOBAThH
HEOO0X0IMMYIO TIOABEMHYIO CHJIY NPH Pa3IMYHBIX YCIOBUSAX Tojiera. Takum oOpa3om, Ha OCHOBE
PE3yJIbTaTOB HUCCIIECOBAaHMS MOKHO CHAeNaTh BBIBOJ O TOoM, uTo Mmoaenb SST B coderaHuu c
YHCJICHHBIMA METOJAaMH MpEACTaBIsieT €000l A(P(GEeKTUBHBIA HHCTPYMEHT Ui aHalu3a
a’poJMHaMUYecKuX xapakTtepuctuk npodumis kpeuia 30P30N. IlomydenHble pe3ynbTaThl MOTYT
OBITh HMCIOJB30BAHBI B NAIBHEHIINX HCCIIEOBAHUSIX M pa3paboTKax B OOJIACTH aBHAIMOHHOU U
A’POKOCMHUUECKON MHKEHEPHH.
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JEKTP TAPMOKJAPUJIATH JIEKTP VJIYAIII ACBOBJIAPHU BA YJIAPHHU VJIAI
CXEMAJIAPUHHU TAXJINJIN

T.K. XKa660opos

Dapeona NOAUMEXHUKA UHCTRUMY MU,
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Maxonaoda snexmp mapmoxiapuoa MoK 6a KyUIAHUWHU YIYaui 3apypusimu nauoo 0yiearHoau
KeliuHeu maxiuiiap Keimupuiean 6yaub, amnepmemp 6a 80ibmmemp OUNaH YI4aHuwiy, YiapHu KULLMamunu
monuid Yy4yH MUcoJjl edund Hamyracu ea yaapHu my3uiumiu, mapmoxKkkKa YaAanuul cxemaiapu KeamupuileaH.

Kalit so‘zlar: mox, xyunanuwi, amnepmemp, 01bmMMemp, YIuawl, YIaHUuul cxemanrap, KOHCmMpYyKmue
my3uiuil

B cmamuve npedcmaeﬂeHbl ananuzvl  Heobxooumocmu U3MEPEHUsl NMOoKA U HANPANCEHUS 6
IJIEKMPUUECKUX CEeMAX, USMEPERUSA UX AMNEPMENIPOM U 60JIbMMEMPOM, NPpUMEPbL peuerHusl no onpe()eﬂeﬁu}o
UX 3HA4Y€HUsl MOKO6 U HANPANCEeHUA, A MAKIHCE UX CMPYKNMYPHAA U CXeMbl I’lOdK/ZlOlleHu}Z npu60p06.

Knroueewie cnosa: MOK, HanpsosiceHue, amnepmemp, 60jiommemp, usmepernue, cxemol I’lO()K/l}OlleHuﬂ,
KOHCMPYKMUSHAsL CMPYKMypd.

The article presents analyses of the need to measure current and voltage in electrical networks, their
measurements with an ammeter and voltmeter, examples of solutions for determining their current and
voltage values, as well as their structural and device connection diagrams.

Keywords: current, voltage, ampermeter, voltmeter, measurement, connection diagrams, structural
structure.

Kupum. DnekTp TapMokiapujard TOK Ba KYWIAHHILIAPHU Yidalijia HIUIaTHIaJIUraH
acTaTUK acOOONApHUHT KYTYWINTH AJIEKTPOAMHAMUK acOoOnapaup. YIapHUHT MIUTAI TU3UMUIA
aca mynar y3aknap OYyiamaiiau, MIYHUHT y4yH yjapAa MarHuT MalWJoHM Kydcu3 Oynamau, yimapra
TAallKM MarHUT MalJIOHJapy aH4ya TabCHp KypcaTaJid Ba HaTWXKaJa YJIAPHUHT KYypcaTHUILIapH
HOTYFpH OVnaau.

Tamku MarHuT MaNJOHJIApH TabCHUP
3TraHza, 3JIEKTPOMAarHUT cUcTeMa acbobiapu
XaM  xaro  yiuyahnd.  Tamku ~— MarHut
MaNJOHIAPUHUHT TabCUPUHU KaMaWTHUPHUII
yayH acOoOnap SKpaHJalITUPWIAIN, SBHU
yiyam — cucreMacu — IyJlaTgaH - scairaH
FUJIOQuap MWYMra O KOWIAIUTUpUIAAH  EKHU
acTaTUK KypwiMma Mexanusmiapu (ACT)
Ky/utanwiagd.  byHmait ac6o0map — aHUK
naGopatopus  yoyanulapuja — MUUIATHINTA
MYJDKaJUTaHaaH.

s
3

@;g %

a
1-pacm. Acratuk acOOOHWHI TY3WJIHIIH: a—éneKTpOMarHHT l-pacmpma  onektpomarmut  (a) Ba
CHCTEMAJIary; 0—>IEKTPOIUHAMUK. cucremanary; JICKTPOJIMHAMUK (6) cucrema  acratuk
(-—ranTakIapHUHT MarHUT OKumiapy; F—aimantupypun MEXAHU3MUHHUHT — TY3WJIHIIA KS'/pcaTI/IJ'IraH.
MoMeHTIap; C—acO00IapHUHT CTPEIKaIapH. ByHHa aciauaa YMyMI/Iﬁ S’/KKa TabCUP ITAAUTaH

MKKUTa Yiadam MexaHusmu Oopaup. Fanrtakmap myHpgall yilaHraHky, YyJapHUHT MAarHut
MaiIoHIapyu TYpJd TOMOHIa HWYHanraH, OUPOK CTpelikara TabCHp S3TAJAUraH alIaHTHUPYBYU
MOMEHTJIapu OMp TOMOHTa WyHanrad. byHmait ac600ma Tarmku MarHUT MalOHU TabCUP dTraHaa
Oup  FaNTaKHUHT  MaiJOHM  Ky4aWTHpWINO, UKKMHYM  FaITaKHUHT  MailoHH  3ca
KY4YCH3JIaHTUpUIaAn. Tallkyu MarouT MaiJOHMHUHT YMYMUH TabCUPH HOJITAa TEHT OYIMO KoJIau.
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Ky#iuna snextp xucobiiaruwiapyd Ba yJIapHU yiall Macajacura 3bTHOop Kaparamu3. DHT
aBBaj Iy BakIraua WIUIATWIMO KeTMHAETTaH XuUcoOnmaruwiap Xakuaa TaxJwil KWiaMu3. DIEKTp
SHEPrusiCM KOMMEpLIMS Ba TEXHHUK, SBHU Ha30paT KWIMII Makcaauja XucoOra OJIMHAAU.
Kommeprust Mmakcaaua 37€KTp 3HEPTUsiHU XUcoOra OJIMIAa IUIATHITaH HEPrusra TyjlaHaJuran
nyn Oenrunanagu. by xonmma xucoOmarmwiap Xuco0 xucoOmarmwiapu ae0 artamaau. Xucoo
XMCOOJarnYMHUHI KOIJIAMAacCHHM KOpIycra(TaHacura) Maxkamyiaiiiuran OMHTIIap/ia XUcoOJarnyHu
TEeKIIUPULIT MYJAAaTH KypcaTWiraH KiedManu mjiomOa OYnuiM Kepak. XucoOnarud KieMmaaapu
(KUCKUWIapH) KOJIOJKACUHUHI(OJIOKMHUHT) KOIKOFHU/1A 3JIEKTP SHEpruscu OWiiaH TabMHUHJIAWIUraH
TAIIKWJIOTHUHT TuIOMOacy OVIHIIM mapT. DJIEKTP TapMOFura 0€BOCUTA yIlall YUYyH MYJDKaJUIaHTaH
XMCO0 XHCOGNArHWIAPHHUHAT aHUKINK Kiacc 2,0 GYnumm MyMKHH. YTdam TpancdopMaTopaapu
OpKaJy yJaHaJWraH XUCcO0 XMCOOJarMwIapuHUHI aHUKIMK Kiaaccu 1,0 maH mact Oyiamaciuru
Kepak. Xuco0 XucoOyaruwiapu ydyH MYJDKaJUIaHTaH TOK TPaHC(HOPMATOPIAPUHUHI AHUKIMK
kiaccun 0,5 Oynumm kepak. Muku Ha3zopar ydyH HIIIATHIAAWTaH XucoOjaruwiap HazopaT
xucobOnaruuiap ne6 aranagu. XaMMa XHUCOOJAarMWwIapHM BaKT—BaKTH OWIaH TEKIIMPUO TypHIL
KepakK, Xap TEeKIIMpraHja yjaapra TEeKIIUPHUII BAKTU KYypCATWJIraH KIEHMO KyWMII J03uM. by wi
OunaH ya4oB Ba ymdyam acOoOjapu WMIIapU KOMUTETHMHUHI OpraHjiapH IIyryiutaHaau. Homunan
KyBBath 5 KBT rawa Oynran xucobOnmaruuiap, Wy >KymiaJaH YH—py3ropAa WIUIATHIIAIUTIaH
xucobnaruuiap S5 Huiga Oup Maprta; HOMUHaN KyBBaTd 5 KBT nan ommk 6yiaran xucobiaarudiap 2
Huina Oup MapTa JaBiaT TEKIIMPUIIWIAAH YTkaswiaau. CaHoaTUMU3 KyHHIard akTHUB Ba PEaKTHB
SHEprus XxucobmarnwiapuHu unuiad ynkapmokaa (1—xamasan).

1-—xanBan

Tunu Howmu Ba kuckaua taBcugiapu

CO AKTHUB dHEprus Xucooyarudu, oup ¢asanu, TapMOKKa O€BOCUTA yJIaHATH

CA3 | AktuB »Heprusi xucoOnarnuu, y4 (asamy yd CHMIIM, TapMOKKa OeBOcHTa Ba Yirdarn
TpaHchopmaTopsapu OuilaH yjaaHaau

CA4 | IOkopuaaru XucoOJIarHYHUHT TYPT CHMJIH TapMOKJIap/ia NIUTATHIIAJUTaHH

CA3Y | AxtuB sHeprus xucobnmaruuu, y4d (azanu, yd cUMIIHM, yHHBEpcad, TpaHchopMaius
koa(purmenTn Xxap Kanaan 0ynaran ymdam tpaHchopmaTopiaapyu OpKaau yaaHaIu

CA4Y | FOxopugaru XucoOIaruyHUHT TYPT CUMJIIM TapMOKJIAp/ia UILIATHIAJUTaHI

CP3VY | PeaktuB oHeprusi xucobOmarwmuu, y4 (asamu, yd4 CHUMJIM, YHHBEpcal, Yirdanmr
TparcopmaTopiapy OWIaH UITUIATUINTA MYJHKAJUIAaHTaH

CP4VY | FOxopuaaru XucoOJarnyHUHT TYPT CUMITA TapMOKJIap/la UITUTATHIIAUTaH XUITU

XUCOONAarMyHUHI TY3WIMIIM 2-pacM,a Ja TAacBUpJIAHTaH. XHUCOOJArMYHUHI HKKHUTa
gyiaramu 0ynmu6, Oynapnan oupuaurcu (OH) TapMOK KywiaHWIIATA apajuies yiaaHTaH, UKKHHIUCH
(TO) »nexTp TapMofura KeTMa—KeT YJaHraH; HKKUHYMCHAAH OSJIEKTp acOo0yiapu HCTEBMOI
KWJIaAural Tok okajau. Kerma—keT Ba mapajuien yjgaHraH yyiaramiaapHUHr @ marHuT oxumiapu J|
QIIOMUHUM JTUCKHUHI YeKKacCMHM KecuO ¥yTamu; Oy AMCKAAa MarHUT MailOHJapuHU BYXYyAra
KEeJIITUPYBYH JOUPABHUM TOKJIAp XoCcwI OVinaan. Byxyara kKenTupuiran MarHuT MalIoHIapyu acoCHiA
MarHuT OKUMJIapu OWJIaH TabCUp KWIMIIMO AMCKHU ailllaHMa XapakaTra KelTupaad. J(McKHUHT
ainannnuiapua CM xuco0 MexaHu3MHM Kailn kuinaau. by MexaHn3m sHeprusiHu reKToBaTT*coar Ba
KHUJIOBaTT*coaTr Xxucobuaa Kypcarau.

IOxnama y3wnranga quck M marHuT OwiiaH TOpMO3JaHAIU. XHUCOOJIArMYHUHT HIKalacuaa
oJaTna Kyluaarwiap KypcaTuiaan: YHUHT TUIIH, XUCOOIaruy MYyJKaJUlaHTaH Ky4JaHHILI, HOMUHAI
TOK KaTTaJUTH Ba XucoOmaruy noumuiicu. Xucobnaruunap kynunda 127, 220, 380 B kyunanumra
(OeBocurta ynanaguranmapu), 100 B kyunmanumra (KywiaHum TpaHc(opMaTopiapu OpKalu
ynanaguraniapu) Ba 5, 10, 20, 50 A Tokmapra (OeBocuTa ynaHaIWUTaHIApW) MYIDKaILIa0
yuKapuwiIag. XHUCOOTAarMuHUHT LIKaNaja KeNITUPUIraH AOMMHICH XUCOOJAarMYHMHI Heya Mapra
alilannmy 1 KwiioBaTT*coaTra TYFpPU KEIUIIMHU KypcaTraau. XUCOOJarM4HUHT KypcaTHUIUIapu
ojarna oiura OMp—MKKM MapTa Kaijn KuiuHanu. bup ol wumpa capdaHran sHeprus
XMCOOJIArMYHUHT KEHMHIY Ba OJAMHIY KYpCaTUIIApUHUHT allupMacura TeHr 0ynaau.
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DNeKTp KypWIMaJapHH HWIDIATUIINA 3JEKTP SHEPTHSCHHU YiYall MakKcaauia KYIIMiIraH
Xucobaaruuiaapaad TaApMOKKA YJIaHT'aH IOKJIaMaHUHT KYBBaTHHM aHUKJIAII Y4yH (oiiianaHuiagy.

KyBBaTHH XpcoOnaruura Kapad UKKH ycyJ OUJIaH YIdann MyMKHH.

1-ycyn. XucoOnaruununr W, OomutaHFuy KypcaTHLIUIapuHU €310 onub, rokiama t coat
Kymm6 Typunagu. XucobnarndHuar W2 OXHPIM KypcaTHIIApH E3M0 ONMHAIM. YpTaua KyBBAT
Kylugarnya aHuK/IaHaIH:

Pypr=W/t=(W2-W1)/t, [(kBT*coaT)/coat=KkBT] 1)
By ycynna t BakT nungaru 6upop ypradya KyBBaTHUHI KUHMaTH TOMMJIA M.

2—yCyIL JIucKkHUHT n MapTa
adTaHUIIHATa KeTraH BaKT (cex)
CEeKyHJIOMETpra Kapab aHUKJIaHau.

XUCOOJIArMYHUHT ¢ JOUMHUKCH, SBHU
quckHuHTr 1 xkBt*coar ra Tyrpu kenagurax

&
alllaHUIIapy COHMHU OWJITaH XOJ/a KyBBaT
T Kydugara GopMyraaad aHUKTaHAIH:
== P=(3600*n)/ct, kBT
Arap xuco0aruy TOK
TpanchopmaTopu OunaH ynanran Oyica, (2)
dbopMmyia Kyituaaruia €3unaam:
P=(3600*n)k/ct, kBT 2)
by epna:
K—xucoOmarnyHuHr  TpaHchopMaIus
5_;7- K03 puLIHEHTH.
1-mmcom. XucoOJIarnyHUHT
N o monmuiicu ¢=2500, XHCOOJAarMYHUHT AUCKU
— 10 cex nuuma 5 mapra aitnmanaau. FOxmama (2)
¢dopmynara OUHOAH:

P=(3600*5)/2500*10=0,72 kBt
2—pacm. MHAYKIIHOH XUCOOIArHYHMHT TY3HIUIIN cCXeMacH (a) 3

Ba yHU ymam cxemacH (0): TO—Tok uynramu; OHnyIIi'IaHI/IH_I 2 MHCOIL. XucoBIarnaHUHT
yynramu; UM-—ueppaxin MexaHusM; CM-—xucoOmaiauran o
JIOUMHICH c 1800. Xucoobnaruy

MCXaHHU3M, M*I[I/ICKHI/I TOPMO3JIOBYH MAarHur.
tpanchopmaruss  kodhdumuentu k- 50/5
Oynras Tok TpanchopmaTopu 6mnan ynanrad. JJuck 50 cexynnna 10 mapra ainanaim.
VYnaHraH KyBBaT Kyduaariura TeHr Oyiaau:
P=[(360*10)/(1800*50)]*(50/5)=4 xBt 4)
XyJsoca. DNeKTp TapMOKJIapuIaru TOK, Ky4JaHHII Ba KyBBaT KaOW KaTTaIMKIAPHU Yodail
acOo0mapu, ylnapHU yiamn cXeMalapyuHU OWIIUII TOUMO 3apypHiIup. YIapHUHT KHHMATHTa OOFITHK
XOJIJa KEPAKIM OJJIEKTP KUXO3JIAPMHU TaHJAI[a, KHCKAa TYTallyB TOKJIAPUHU MHKIOpIapH
aHMKJIAIlJa Ba TEKIIMPUII aCOCUJATH 3¢a KOMMYTAllUs aHKOMJIApUIaH TalIKapH, pesie XUMOSICH Ba
aBTOMATHKa JKUXO3JIapUH TYFpU TaHIallfa YI4oB acOOOIapuHU TYFpH MIUIAINM KAaTTa aXxamHsTra
sragup.. LIyHHHr »51eKTp TabMHUHOTUAArH YI4OB acOOONapHM TYFpU TaHJAIl MakKcaara
MyBOQUKANp. YOy MakoJdaHM sHaga KEHrauTupuO, pakamiid YIIHOB >KUXO3JAPUHU aJoXuaa
KYPHUIIHU peXalalllTUPULI MaKcaara MyBOQHUKIND.
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ELEKTROMEXANIK TIZIMLARNING AVTOMOBILLAR VA TRANSPORT
VOSITALARIDAGI O‘RNI

S.M. Yusupov, Q.Q. Akbarov

Farg‘ona politexnika instituti,
akbarov.godirali6S@ferpi.uz, tel: 90 561-16-68
(Qabul gilindi 19.10.2024 v.)

Annomayusa: B Oaumnoil cmamvbe NOOPOOHO  paccmMampusaemcs — poib U - 3HAYeHue
IJIEKMPOMEXAHUYECKUX cucmem aemomoounen u mpaHcnopmmnvlx cpedcme. QﬂekmpomexaﬂuquKue
cucmeMmvl USPAIOM BAICHYIO POIb 8 YIYUULCHUU OBUIICEHUS, Oe30RACHOCMU U KOM@Opma MpaHCHOPHIHBIX
cpedcme. B cmamve pacemampuearomcs Cucmembsl deuzameﬂeﬁ, IJIEKMPOHHbLE CUCMEMbL YNPABIIEHUAL,
0amyuxy U UCNOJIHUMeIbHble MeEXAHU3IMDBL, 2u6pudel€ u aﬂeKmp0M06wzu, asmomamu3upoearnrnvle cucmembl
609!006Hu}l, a makxace 603MOAHCHOCMU 6y0yu4€20 paseumust. Taxoice 6 cmamove npedcmaeﬂeubl pesyiiomamaol
npoeeaeHHblx JKCnepumermos, noKas3danvl Ha)y4Hble MCCﬂeOOGaHM}l, Hanpaejlernvie Ha oanvHewee
nosvluierHue 3qb(j)ei<mu6Hocmu oMmux cucmem.

Kniwueewvie cnoea: IJIEKMPOMEXAHUKA, a6m0MO6MJZM, mpaHcnopmmnvlie  cucmemasl, ()amquku,
2ubpuoHble 0gueameni, INEKMpPOUOPAGTULECKUL MOPMO3.

Abstract: This article examines in detail the role and importance of electromechanical systems in cars
and vehicles. Electromechanical systems play an important role in improving the movement, safety and
comfort of vehicles. The article covers engine systems, electronic control systems, sensors and actuators,
hybrid and electric vehicles, automated driving systems, and future development opportunities. Also, the
article presents the results of the conducted experiments, shows scientific research aimed at further
increasing the efficiency of these systems.

Keywords: electromechanics, cars, transport systems, sensors, hybrid engines, electro-hydraulic
brake.

Annotatsiya: Ushbu magolada elektromexanik tizimlarning avtomobillar va transport vositalaridagi
roli va ahamiyati batafsil ko ‘rib chiqilgan. Elektromexanik tizimlar transport vositalarining harakatini,
xavfsizligini va qulayligini oshirishda muhim o ‘rin tutadi. Maqgola dvigatel tizimlari, elektron boshqaruv
tizimlari, sensorlar va aktuatorlar, hibrid va elektr transport vositalari, avtomatik haydash tizimlari va
kelajakdagi rivojlanish imkoniyatlari haqidagi ma'lumotlarni o'z ichiga oladi. Shuningdek, magqolada
o ‘tkazilgan eksperimentlar natijalari keltirilgan, bu tizimlarning samaradorligini yanada oshirishga
qaratilgan ilmiy tadqgiqotlar ko ‘rsatilgan.

Kalit so“zlar: elektromexanika, avtomobillar, transport tizimlari, sensorlar, hibrid dvigatlar, elektro-
gidravlik tormoz.
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Kirish
XXI asrda avtomobil sanoati tez sur'atlarda rivojlanmoqda, bu esa yangi texnologiyalarni
joriy etishni talab etadi. Elektromexanik tizimlar — elektr energiyasini mexanik harakatga

aylantiradigan tizimlar, avtomobillar va transport vositalarida muhim o‘rin tutadi. Ushbu maqolada
elektromexanik tizimlarning roli va ahamiyati, ularning avtomobillardagi ilovalari, shuningdek,
kelajakdagi rivojlanish imkoniyatlari ko‘rib chiqiladi.

Avtomatlashtirilgan haydash texnologiyasi transport tizimlarimizni tubdan o‘zgartirishi
kutilmoqda. Haydovchisi bo‘lmagan transport vositalari, nafagat bugungi kunda shaxsiy transport
vositalarini boshqarayotgan haydovchilar o‘z safar vaqtlarini samaraliroq o‘tkazishlariga imkon
berishi, balki zamonaviy axborot texnologiyalari bilan birgalikda yangi mobilite xizmatlari va
transport vositalarini taqgdim etishi mumkin. Har qanday ikki nuqta o‘rtasida uzluksiz sayohatlarni
taklif etish orqali, avtonom mobilite xizmatlari muhim darajada kirish imkoniyatini o‘zgartirishi
mumkin. Shahar tuzilishini o‘zgartirib, liftlarning ixtiro qilinishi yoki avtomobillarni massaviy
ishlab chiqarish bilan solishtiriladigan o‘zgarishlarni keltirib chiqarishi ehtimoli mavjud.

Hozirgi kunda avtonom haydash inqilobining dastlabki bosqichlarida bo‘lganimiz sababli,
transport kelajagi qanday ko‘rinishda bo‘lishi aniq emas. Ochiq savollar qatoriga, yo‘llarda qanday
turdagi transport vositalari bo‘lishi, odamlar qaysi xizmatlardan foydalanishni afzal ko‘rishi yoki
ushbu tizimlar yo‘l sig‘imiga qanday ta'sir qilishi kirmoqda. Shuningdek, qanday tartibga solish va
siyosatlar joriy etilishi ham qiyin bashorat gilinadi. Birog, sayohat talabini hisobga olgan holda,
hatto kelajakdagi xizmatlar ham shaxsiy transport vositalari, yo‘nalish bo‘yicha jamoat transporti va
(birgalikda) taksilar sifatida tasavvur qilinishi mumkin, ularning asosiy xususiyatlari esa
kirish/chiqish vagqti, chastota/ishonchlilik, sayohat vaqti, qulaylik va narx/tarifni o‘z ichiga oladi.[8]

Turli kelajakdagi transport vositalarining operatsion xususiyatlari (masalan, xizmat darajalari
yoki sayohat vaqtlarini) modellashtirish simulyatsiya tajribalari yordamida amalga oshirilishi
mumkin, foydalanuvchi afzalliklari esa odatda bayon gilingan afzalliklar yondashuvi orqali
o‘rganiladi. Biroq, ikkala usul natijalari ham turli vositalar uchun taxmin qilingan narx narx
darajalariga juda bog‘lig. Ularning muhimligiga gqaramay, narxlarning aniq baholanishi hali ham
kam.

Ushbu tadgiqot kamchiliklarni bartaraf etish uchun, kelajakdagi taksilar, shaxsiy avtomobillar
va jamoat transporti uchun aniq narx baholarini ishlab chigarishga garatilgan metodologiya butun
dunyo bo‘ylab bir qator shaharlar bo‘yicha qo‘llaniladi. Turli holat o‘rganish joylari uchun bu
tadqiqotni o°‘tkazish orqali sayohat xulg-atvori mintagaviy omillar tomonidan ham sezilarli darajada
shakllantirilishini tan olamiz. Hozirgi bilim holatiga cheklangan bo‘lsa-da, natijalar kelajakda turli
modlarning mumkin bo‘lgan rollari haqida tasavvur beradi va keyingi simulyatsiya tajribalari va
so‘rov yondashuvlarini realizm asosidagi narx/narx taxminlari bilan ma'lumotlantirishga yordam
beradi.

To‘liq avtonom haydash texnologiyasi transport tizimlarini ko‘p jihatdan buzishi kutilmoqda.
Bu nafagat mavjud transport vositalarini, masalan, avtomobillar, taksilar va jamoat transportini
(persepsiyalashgan) sayohat vaqtlarini va xarajatlarini kamaytirish orgali jozibadorroq giladi, balki
yangi usullar va transport vositalarining paydo bo‘lishini ham ta'minlaydi. Shuningdek, egalik
tushunchalarini (masalan, "Mobilite xizmati" rivojlantiradi) biroq, bu shaxsiy usullarga sezilarli
o‘zgarishlarni keltirib chiqaradigan bo‘lsa, qaytish ta'sirlari sifatida ortiqcha tirbandliklar kutilishi
mumkin. Kelajakdagi xizmatlarning aniq xususiyatlarini bashorat qilish giyin bo‘lsa-da, transport
vositasini tanlashda ahamiyatli bo‘lgan atributlar soni cheklangan. [7] Hozirgacha taklif gilingan
operatsion modellarni hisobga olgan holda, to‘rtta asosiy modalar kategoriyasi aniglanishi mumkin:
- shaxsiy transport vositalari,

- individual taksilar,
- birgalikda taksilar / dinamik talabga asoslangan jamoat transporti,
- yo‘nalish bo‘yicha jamoat transporti.

Bu yerda shaxsiy transport vositalari, bugungi shaxsiy avtomobilga o‘xshab, avtonom

vositani shaxsiy foydalanish nazarda tutilmoqgda, ammao ehtimol, oilaviy a'zolar o‘rtasida
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ulashish mumkin.

Individual taksilar esa, haydovchisi bo‘lmagan tanish taksi yoki transport xizmatlarini
anglatadi, birgalikda taksilar esa, noma'lum odamlar tomonidan ulashiladigan transport vositalarini
o‘z ichiga oladi [4]. Bunday holda, ular dinamik jamoat transportining taklif gilingan shakllariga
juda o‘xshash, garchi ikkinchi turda katta transport vositalarini tasavvur qilish mumkin va
yo‘lovchilarni biriktirilgan yig‘ish joylariga piyoda borishlari talab qilinishi mumkin. Nihoyat, ular
o‘rtasidagi farqlar potentsial shartnoma tuzish tizimlari, masalan, imtiyozlar va/yoki subsidiyalar
bilan shakllanishi mumkin. Yakuniy yo‘nalish bo‘yicha jamoat transporti tizimlari, ya'ni avtobus,
engil temir yo‘l va temir yo‘l yo‘nalishlari, ehtimol, inson haydovchisiz, mavjud shakllarida
saglanib golishi mumkin.

Avtonom haydashning tez takrorlanishi bilan transport vositalarining aniq nazorati,
funktsional integratsiyasi va umumiy
jihozlariga  bo‘lgan  talablar  simli

boshqgariladigan  shassilarda katta (Mct e

e'tiborni  tortdi. Haydash xavfsizligi | e

uchun muhim quyi tizim sifatida ajralip CEsimme] T ol

turadi va bu avtonom boshgaruvni ilg‘or ... | () Y=

boshgarishni osonlashtirishning ajralmas — ¥ (e )

usuli hisoblanadi. s )
BBW tizimlarini  strukturaviy ,’#‘

sxemasiga ko‘ra ikkita asosiy turga \\f @ é

bo‘lish ~ mumkin:  elektro-gidravlik SN St

tormoz tizimlari va elektromexanik [ e ) M {Sotwood Magan )

tormoz tizimlari odatda asosiy 1-rasm. Elektro-gidravlik tormoz tizimlarining sxemasi.
boshgaruv bloklari, gidravlik boshgaruv bloki (shu jumladan gidravlik tormoz, ABS/ESC solenoid
klapan modullari va elektr kuchaytirgichlar), sensorlar, quvvat manbalari va aloga avtobuslaridan
iborat bo‘lib, ular shaklda ko‘rsatilgan. Tormozlash jarayoni MCU tomonidan boshgariladi, u
tormoz pedalidan elektr signallarini oladi, haydovchining tormozlash buyruglarini sharhlaydi va
boshgaruv blokini shunga mos ravishda boshgaradi.

Aksincha, Elektro-gidravlik tormoz tizimlarining texnik sxemalari nisbatan yetuk. BYD
tomonidan taqdim etilgan tormoz xavfsizligini boshgarish (BSC) tizimi va NASN tomonidan ishlab
chigilgan NBooster tizimi sof mexanik ulanishlar bilan zaxira rejimini saglab turadi va tashqi
zaxiralarni, jumladan quvvat va aloga zahiralarini birlashtiradi. Ushbu yaxshilanishlar elektro-
gidravlik tormoz tizimlarining avtonom haydashning 2-darajali talablariga to‘liq javob berishini
ta’minlaydi.

Elektromexanik tormoz tizimlariga kelsak, ular hozirda avtomobil sinov bosqichida, istigbolli
yutuglar kelajakda ommaviy ishlab chigarish uchun kuchli salohiyatdan dalolat beradi. 2022 vyil
iyun oyida Jiongyi Electronic Technology avtomatik haydash uchun o‘z-o‘zidan ishlab chigilgan
Elektro-gidravlik tormoz tizimlariga ega bo‘lgan aqlli haydovchi shassisini chiqardi va 2025 yilda
ommaviy ishlab chigarishga erishishni da'vo qildi [ 21 ]. Elektro-gidravlik tormoz tizimlaritizimlari
3-darajali va undan yuqori darajadagi avtonom haydash talablariga javob berishga garatilgan
boshqaruvchi va aktuator zahiralari kabi mexanik zahiralarni yo‘q qiladi va ortiqgcha narsalarni joriy
qiladi. Tormoz pedali va g‘ildirak uchi aktuatorlari o‘rtasida mexanik ulanishlar yo‘qligi sababli,
Elektro-gidravlik tormoz tizimlari tizimlaridagi har ganday komponent nosozliklari potentsial
nosozlik xavfini keltirib chigaradi. Ushbu nosozlik aktuatorning tormozlash buyruglariga tez va
to‘g‘ri javob bera olmasligi orgali namoyon bo‘ladi, bu esa tormozlashning yo‘qolishi,
mo‘ljallanmagan tormozlash, tormozlashning og‘ishi va tormozning sirpanishi yoki hatto siljishi
kabi muammolarga olib keladi. Ushbu muammolar haydash xavfsizligiga jiddiy xavf tug‘diradi.
Shu sababli, Elektro-gidravlik tormoz tizimlaritizimlari duch keladigan funktsional xavfsizlik
muammolari ularning keng miqyosda qo‘llanilishini cheklaydigan asosiy to‘siqdir.Ushbu maqolada
elektromexanik tizimlarning avtomobillar va transport vositalaridagi ahamiyati keng ko‘lamda
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ko‘rib chiqildi. Elektromexanik tizimlar mexanik va elektr energiyalarini birlashtirishi bilan
avtomobillarni yanada samarali va xavfsizroq qilishda muhim rol o‘ynaydi

Dolzarblik

Texnologik rivojlanish: Elektromexanik tizimlar avtomobil sanoatining muhim gismlaridan
biri bo‘lib, energetik samaradorlik va ekologik xavfsizlikni ta'minlashda muhim ahamiyatga ega.
Hozirgi vaqtda global issigxona gazlarini kamaytirish zarurati ko‘plab mamlakatlarda dolzarb
masala bo‘lib qolmoqda.

Transport xavfsizligi: Elektron boshgaruv tizimlari, masalan, ABS va ESP, avtomobillarni
yanada xavfsizroq gilishga yordam beradi. Hozirgi kunda transportda xavfsizlikni oshirishni
magsad qilib qo‘ygan ko‘plab yangi qonunlar va me'yorlar mavjud.

Ekologik barqarorlik: Hibrid va elektr transport vositalarining joriy etilishi, shuningdek,
elektromexanik tizimlarning rivojlanishi orgali transport tizimlarining ekologik bargarorligini
oshirish dolzarbligi tobora oshmoqda.

Innovatsion yondashuvlar: Magolada elektromexanik tizimlar yordamida energiya
samaradorligini oshirish uchun yangi yondashuvlar va texnologiyalar, masalan, sun’iy intellekt va
IoT ning ta’siri ko‘rib chiqiladi.

Eksperiment natijalari: Maqola o°zida elektromexanik tizimlarning samaradorligini oshirish
bo‘yicha o‘tkazilgan eksperimentlar natijalarini taqdim etadi. Bu eksperimentlar transport
sohasidagi yangi ilmiy tadgigotlar uchun muhim asos yaratadi.

Integratsiya va multidissiplinarlik: Elektromexanik tizimlarning integratsiyasi va turli ilmiy
sohalar (mexanika, elektronika, kompyuter tizimlari) o‘rtasidagi o‘zaro munosabatlar maqolada
yoritilgan, bu esa yangi ilmiy tadgiqotlar uchun yangi imkoniyatlar yaratadi.

Elektromexanik tizimlarning asosiy turlari

1) Dvigatel tizimlari

Avtomobillarni harakatga keltirish uchun dvigatellar elektromexanik tizimlarning eng muhim
komponentlaridan biridir. Hozirgi kunda ichki yonish dvigatellari, elektr dvigatellari va hibrid
dvigatellar keng targalgan. Hibrid dvigatellar energiya samaradorligini oshirish va chigindilarni
kamaytirish magsadida ishlab chigilgan [13]

2) Elektron boshqaruv tizimlari

Avtomobillarni  boshgarish uchun ishlatiladigan elektron tizimlar, masalan, ABS
(antiblokirovka tizimi) va ESP (elektron bargarorlik nazorati), elektromexanik tizimlar bilan
bog‘lig. Ushbu tizimlar xavfsizlikni ta'minlashda muhim rol o‘ynaydi va avtomobilning harakatini
optimallashtiradi [14]

Sensorlar va aktuatorlar

1) Sensorlar

Sensorlar elektromexanik tizimlarning muhim qismi bo‘lib, harorat, bosim, tezlik va boshqa
parametrlarni o‘lchaydi. Sensorlardan olingan ma'lumotlar avtomobilning boshgaruv tizimiga
uzatiladi va bu tizimlarning samarali ishlashini ta'minlaydi [15]

2) Aktuatorlar

Aktuatorlar, masalan, elektr motorlar, sensorlardan olingan ma'lumotlarga asoslanib mexanik
harakatni amalga oshiradi. Ular avtomobilda elektr oynalar, tormozlar va boshga funksiyalarni
avtomatik boshqarish uchun ishlatiladi [16]

3) Hibrid va elektr transport vositalari

Hibrid va elektr transport vositalarida elektromexanik tizimlar markaziy rol o‘ynaydi. Ular
energiya samaradorligini oshirish, chigindilarni kamaytirish va qulaylik yaratish uchun muhim
ahamiyatga ega. Bunday transport vositalarida akkumulyatorlar, elektr motorlar va boshgaruv
tizimlari bir-biri bilan muvofiglashtiriladi [17]

Avtomatik haydash tizimlari

Avtomatik haydash tizimlari elektromexanik tizimlardan foydalanadi. Ular sensorlar va
aktuatorlarni birlashtirib, avtomobilning to‘g‘ri yo‘nalishda harakatlanishini ta'minlaydi. Masalan,
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avtomatik park tizimlari va adaptiv tezlikni nazorat qilish tizimlari elektromexanik texnologiyalarni
o‘z ichiga oladi. [18]

Eksperiment natijalari
Ushbu tadgigotda elektromexanik tizimlar yordamida energiya samaradorligini oshirish magsadida
hibrid dvigatel va elektr motorlar o‘rtasidagi tagqoslash o‘tkazildi. Tajriba davomida avtomobilning
energiya iste'moli va emissiyalari o‘lchandi.

Natijalar

Eksperiment natijalari shuni ko‘rsatdiki, hibrid dvigatel ishlatilganda, energiya iste'moli 20%
ga kamaydi, chigindilar esa 15% ga kamaydi. Bu natijalar elektromexanik tizimlarning
samaradorligini yanada oshirish imkoniyatlarini ko‘rsatadi va kelajakda transport sohasida elektr
texnologiyalarini qo‘llashning zarurligini ta’kidlaydi.

Kelajakdagi rivojlanish imkoniyatlari

Elektromexanik tizimlar kelajakda yanada rivojlanishi kutilmoqda. Yangi texnologiyalar,
masalan, sun'iy intellekt va 10T (Internet of Things), avtomobillarni yanada aglli va samarali giladi.
Ushbu texnologiyalar transport tizimlarini optimallashtirish, energiya samaradorligini oshirish va
xavfsizlikni ta'minlashga yordam beradi [19]

Magolada ta'kidlanganidek, elektromexanik tizimlar transport vositalarining harakatini
optimallashtiradi va energiya samaradorligini oshiradi. Dvigatel tizimlaridagi, elektron boshgaruv
tizimlaridagi va sensorlar bilan aktuatorlarning o‘zaro integratsiyasi bu jarayonni yanada
takomillashtiradi. Bu tizimlar transport vositalarining qulayligini oshirib, haydovchilar uchun
xavfsizlikni ta'minlaydi.

Xulosa

Elektromexanik tizimlar avtomobillar va transport vositalarining muhim komponentlari
hisoblanadi. Ular transport vositalarining harakatini, xavfsizligini va qulayligini ta'minlashda
muhim rol o‘ynaydi. Texnologiyalarning rivojlanishi bilan elektromexanik tizimlarning roli yanada
ortadi, bu esa kelajakda transport sohasini yanada yangilashga olib keladi. O°‘tkazilgan
eksperimentlar natijalari elektromexanik tizimlarning samaradorligini yanada oshirishda yangi
imkoniyatlar tagdim etadi.

Kelajakda elektromexanik tizimlarni yana da rivojlantirish, avtomobil sanoatining global
muammolarini hal gilishda, jumladan, chigindilarni kamaytirish va energiya samaradorligini
oshirishda katta yordam beradi. Buning natijasida, biz xavfsizroq, samaralirog va ekologik jihatdan
bargaror transport tizimlariga erishishimiz mumkin.
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IOJYYEHHUE A30THO-®OC®OPHBIX YJIOBPEHUIA HA OCHOBE
AMMMWAYHOU CEJIMTPBI U MECTHBIX ®OCPOPCOAEPKAIINX TOBABOK

A.A. Salimov?, O.K. Rahmonov?, A A. Xoshimov?, U.X. Sodigov?

1Farg ‘ona politexnika instituti
2 Ozig-ovgat texnologiyasi va muhandisligi xalgaro instituti.
(Qabul gilindi 19.10.2024 y.)

Annotatsiya: Hozirgi vaqtda dunyoda ammiakli selitra asosida murakkab o'g'itlar ishlab chigarish
bo'yicha katta tajriba to'plangan. Bular ichida eng keng targalgani NP-o ‘g ‘iti yani azot-fosforli murakkab
o ‘g‘iti hisoblanadi. Uning tarkibidagi azot, fosfor kabi ozugaviy moddalar bilan boyitiladi, o zlashuvchan
shakllarda bo ‘Igan murakkab o'g'itlarning agrokimyoviy samaradorligini sezilarli darajada ortadi. Ushbu
tadqiqot ishida yuqorida takidlangan murakkab o ‘g ‘itlar olishga, ularning kimyoviy tarkibini, xossalarini
tadgiq etishga garatilgan.

Kalit so'zlar: ammiakli selitra, fosfor, oddiy superfosfat, donador, azot-fosforli o'g'itlar, qayta
ishlash, tarkib, xossalar.

Aunomamm: B Hacmoswee epemst 6 Mupe HaKonjieH bonvbuwiol onvim npou3eodcm6a KOMNJIEKCHbIX
Y0obperull Ha ocHoge ammuauHou ceaumpsl. Haubonee pacnpocmpanennvim cpedu nux aensiemcs HII-
yO0obpeHrue, m.e. a3omHo-QocgopHoe KomnieKcHoe YOobpenue. Ez2o coldepoicanue 0002aueHO maxumu
numamejbHblMu eewecmeamu, KAk dazont u d)OCd)Op, unmo 3Ha4umellbHo noevluiaem acpoxXumudecKyro
IhpexmusHoCmb KOMNAEKCHBIX YOOOPEeHUll 6 YC8oseMblX popmax. [[aHHas HAYYHO-UCCAEO08AMENbCKAS
pa6oma HanpaejieHa Ha noJjydeHue e6vlulenepeducileHHoblx KOMNIEKCHbLX y()06peHu12, uccneoosamnue ux
XUMUYECKO20 COCMABA U CEOUCME.

Knrouesvie cnosa: ammuaunas cenumpa, gocgop, npocmoii cynepgpocgam, epanyruposaribie,
azomuo-ghocghoprvie yoobpenust, nepepabomra, cocmas, ColCmad.

Annotation: At present, the world has accumulated a great deal of experience in the production of
complex fertilizers based on ammonium nitrate. The most common among them is NP fertilizer, i.e. nitrogen-
phosphorus complex fertilizer. Its content is enriched with such nutrients as nitrogen and phosphorus, which
significantly increases the agrochemical efficiency of complex fertilizers in digestible forms. This research
work is aimed at obtaining the above-mentioned complex fertilizers, studying their chemical composition and
properties.

Key words: ammonium nitrate, phosphorus, simple superphosphate, granulated, nitrogen-
phosphorus fertilizers, processing, composition, properties.

Hamnune B cocraBe AC TONBKO OJHOTO THUTATeIbHOrO J3yeMeHTa - N CHIDKaer
arpoOXMMUYECKYIO IIEHHOCTh ynoOpeHus. Beenenne B coctaB AC mHUTaTeNbHBIX T00ABOK U IPYTHX
TIOJIE3HBIX BEIECTB, Hampumep, (ocdopa, Kaius, Kalblids, CEPbl, MarHus U MHUKPOIJIEMEHTOB
3HAYHUTEHHO MOBBIIIAIOT arPOXUMHUUECKYIO 3PPEKTUBHOCTH OJTHOCTOPOHHETO a30THOTO YIOOpEeHHUS
- CEJMTPBl U YIy4INAloT e€ (PU3MKO-XMMHUYECKHE W MOTPEeOUTEIhCKHE CBOMCTBA, oOecrieuyuBas
OecrapHoe XpaHEHHE, TPAaHCIIOPTUPOBKH W MpuMeHeHus. OqHOBpEeMEeHHO, BBeneHne B coctaB AC
JIOTIOJTHUTEIHHBIX HEOPTraHMYECKHX BEIIECTB, MEHEE OMACHBIX, YEM HHUTPAT aMMOHWS, MO3BOJISIET
YCTPaHUTH €€ MOKapo- U B3PHIBOOMACHbBIE CBONCTBA.

ITosTOMy Hay4HBIN U IPAKTUYECKUNM MHTEPEC IPEICTABIIACT UCCIEAOBAHUE 110 MOIYYEHUIO
CIIOXHBIX yHoOpeHuid Ha oOcHOBe J00aBKM B pactBop jaubo 1miaB AC BemecTB, HECYIINX
MUTATENbHYIO HATPY3KY.

B 2002 r. B Poccun Ha OAO «YepenoBenukuii a30T» BbIyckaeT cioxHoro NP-ynobpenns
(CADY) coctaBa 33% N u 5% P20s Ha ocHoBe noOaBieHus B pacTBop HUTpaTa ammonus KKY
(>xumxoe komruiekcHoe ynoopenue coctaBa 11% N u 37% P20s) ¢ npumenenuem cynepdocdopHoit
kuciotel [1; 17c., 2; No2223932, 3; ¢.21-23]. Dta mobaBka mpeactaBiseT u3 ceds mommdocdar
aMMOHUS, €ro TNPUMEHEHHWE HHTHOUPYET MpoIecC TEPMUYECKOTO pa3loXKEeHHUs M CHUXKAET
netoHarnronnble cBoiicTBa AC. OnHako B Y30ekucrane mpou3BoACTBO cynepdochopHOil KUCIOTHI
HE CYUIECTBYET U OHA OUYEHb JIOPOTas.

B pa6ote [4; c.74] B uiaB AC BBeneHbl B KoMOMHanmu KapOoamua ¥ KBI3BUIKyMCKHE
docdopuTsl. [TomydaenHoe ynoOpeHne 06agaeT psaoM MPEuMyIEecTB M0 cpaBHEHUIO ¢ yuctod AC
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— WMEET MEHBUIYI0 KHCIOTHOCTh, THTPOCKONUYHOCTH, OOJBIIYI0 MEXaHWYECKYIO IPOYHOCTD,
TEPMHYECKYIO YCTOMYMBOCTD M JJOMOJTHUTEIbHBIC KOMIIOHEHTHI [Tl POCTa U PAa3BUTHS PACTCHHH.

AO «Navoiyazot» B Y30ekucrane ¢ 2009 roga 0CBOWI MPOU3BOJACTBO a30THO-(HocHOpHOTO
ynoopenuss — ADY nyrém cmemenus paciuiaBa AC u ¢pocmyku KbI3bUIKYMOB ¢ MOCHEAYIOIIUM
MPUUIMPOBAHUEM HUTpPaTHO-PochaTHOTO 11aBa Ha rpandamue [5, 28c., 6; 81c.]. [lo TexHnueckum
ycnoBusiM ipoaykTa TSh 6.1-00203849-111:2007 ADY nomxeno conepxarts 22-28% azota, 1-6%
P20s 1 umets rpancocrtan: 1-4 mm — He MeHee 95%, menee 1 Mmm - He Gostee 3%. [IpounocTs Tpanyn
y10oOpeHHsT HaMHOT'O NPEBBIIIAET MPOYHOCTh rpanHyn crtangaptHo AC (B 4-5 paza). Pacruias
CEeNTUTPBI aKTUBU3HUPYET POCMYKY, IepeBosi HeycBosiemylo hopmy P2Os B Heil B ycBosieMyro 1uist
pactenuii popmy. Ha crioco6 monyuenus ADY Breinan marent PY3 [7; IAP04527].

C nenpro pacmupeHus CeipbeBoit pocdaTHo 6a3bl 11t mpousBocTBa ADY mo TexHomoruu
AO «Navoiyazoty wucnoip30BaIMCh BMECTO (OCMYKH KBI3BIIKYMOB jKeIBaKkoBble (HOCHOPHUTHI
Kapakannakuu. Ananu3 obpasuoB nokasai, yto BBeaeHueMm B 100r pacruiaa AC B Kon4ecTBe OT
3 1o 40r pochoputa nonyvatorcs ADY c conepxanuem 24,48-33,45% N u 0,56-5,47% P20s. Ilpu
3TOM TPOYHOCTH TPaHYN MPOIYKTOB MeHsercs or 3,24 mo 11,05 MIla [8; c. 242-246 , 9; 939
012034 doi: 10.1088/1755-1315/939/1/012034;].

B nmponykrax P2Osyces. : P2Ososw KO€On€TCA B Mipeaenax 86,65-94,64%, a CaOycs. : CaOopw,
nosbimaercst 10 81,79-90,18%. Benuunnsl ycBosembix ¢opMm P20s nu CaO mo3BOJSIOT CUUTATH
tdocdarnyto coctaBmstomyo 3¢ pexTuBHBIM (pocHopHBIM yaoOpeHHEM.

Takum oOpa3om, n00aBlieHHME B COCTaB HUTpaTa aMMOHMs NUTATEIbHBIX 3JEMEHTOB, B
gactHoctH P, K, Ca, S obecreunBaror arpoxummdeckyto 3¢ dexkruBHOCTE AC, B TO K€ Bpems
yayuias e€ pU3NKo-XUMHUYECKUe U MOTPeOUTENbCKUE CBOICTBA.

ITo Texunyeckomy HazHaueHH0 AC Beimyckaetcst 1Byx Mapok o I'OCT 2-2013. B Ta6m. 1
MIpUBEJICHA XapaKTepucTrka rpanynupoBanHoii AC mapku b, nucrnosnp3yemas B kadecTBe OCHOBHOTO
00BEKTA HCCIIEIOBAHNSL.

Tab6umna 1.
Cenntpa ammuaunas (FOCT 2-2013)
No HanmeHoBaHue nmoka3zareJis Hopwt
ais mapku b
1. | CymmapHass MaccoBas JOJIi HHTPaTHOTO W aMMOHHMHHOTO a3oTa B
nepecyere: HE HOPMHUPYETCS
Ha NHsNO3 B cyxom BemiectBe, %, HE MeHee 34,4
Ha a30T B CyXOM BellecTBe, %, He MEHee
2. | MaccoBast mons Boabl, %, He Oojee, ompeaensieMas METOIOM CYIIKH (C 0,3
N100aBKaMH HUTPATOB KAJIBIHSI U MarHusi)
3. | MaccoBas nons 100aBOK B IepecueTe Ha CyXO€ BEHIECTBO: HHUTPATOB 0,2-0,5
KaJblius U Maraus B nepecuere Ha CaO, % 5,0
4. | pH 10%-H0ro BoiHOro pacTBopa, He MEHee
5. | I'panynomeTpuuecKkuii cCOCTaB: 95
MaccoBasi 1oJ1s rpanyi ot 1 1o 4 MM, %, He MeHee 80
MaccoBas J10Ji rpaHys ot 2 10 4 MM, %, He MeHee 3
MaccoBast 1oJisl TpaHys Menee 1 MM, %, He Ooee 0,0
MaccoBast 10715l TpaHyd1 6oiie 6 MM, %
6. | Cratuueckass IpOYHOCTh TpaHyll (KI/TpaHyiy), He MeHee (C J100aBKaMu 0,8
HUTPATOB KAJIBLIUSI U MarHus) 100
7. | PacceimuaTtocth, %, HE MeHee

AC umn NHsNO3 — OGecrBeTHOe KPUCTAIMUECKOE BEIIECTBO C MOJICKYJISIPHON Maccoit
80,05 monb/T, conepkut 35% azora B aMMHavyHON U HUTpaTHOH popme. AC XOpOIIO pacTBOPSAETCS
B Bojzie. PacTBopeHME MNPOUCXOAUT CO 3HAYMUTENBHBIM MOTJONIEHUEM Tera. M3-3a BbICOKOM
CIEKUBAEMOCTH W TUTPOCKONMMYHOCTH TMPH XPAHCHUU TPAHYIbI TEPSIOT CBOKO CHIMYYECTh. JTO
sIBJICHHE cOo37aéT OOJIbIIME TPYTHOCTH Npu npuMeHeHnn AC, Kak B MPOMBINUICHHOCTH, TaK U B
cenbekoM xo3stiicTBe. [1oaTomy AC BBITYCKAeTCs M YIIAKOBBIBACTCS B MEIIKaX MPHU TEMIIEPaType He
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Borme 40-50°C.

[lenpto HACTOAIIErO HCCIENAOBaHMS SABISAETCS YIy4lIEHHE KadyecTBa, TO €CTh (U3UKO-
XMMHUYECKHX M TOBapHBIX CBOMCTB AC, MOBBIIIEHWE NPOYHOCTH M Hadana e€ TeMIlepaTyphl
pa3loKeHusi, IOHMKEHHE CIEKMBAEMOCTH TIpaHyld MpoAyKra, oOoramieHue e€ cocTaBa
MUTATEIbHBIMA KOMIIOHEHTaMU, Kak Gocdop, KalbIHii, cepa, Kaauid u ap.

Mertonsl uccnenoBanusi, nmytrem cmemienuss miaBa NHiNOz mpu 175°C ¢ mopourkamu
HEOpPraHMYecKuX J00aBOK B Te4YeHHE |5 MUHYT C MNOCIEAYIOIUMM TIpaHyJIMPOBAHUEM CMECU
pacijiaBa METOAOM MPHUIMPOBAHUS, TO €CTh IyTeM HMHUTAIMW IPOIEecca TPAHYJIUPOBAaHUS B
OalIHsIX.

OnbITBI TPOBOIWIN CcleAyommM o0pa3oM. ['panymupoBannyto AC  pacmiiaBisuid TpH
175°C B meTamnnueckoil Yalllke Ha 3JIEKTPOILIUTKE. B pacruiaB BBOOWIN 3aBEIOMBIE KOJIMYECTBA
M3MEJBbYCHHBIX MOPOIKOB (ochopconepxkamux ynoopenuit. Cmecy nepememuBanacy npu 175-
180°C B Teuenue 10-20 muH.

I'panynsuuio  paciuiaBa  mpoBoJwiIM — Ha  jabopaTopHoM  rpanyistope  (puc.l),
MPEICTaBIAIONMI U3 ceOs MeTauIMYecKud CcTakaH ¢ nepopUpoOBaHHBIM JTHOM, JHAMETP
OTBEpPCTUH B KOTOpPOM paBHsuica | M. Jlji 3TOro cMmech paciuiaBa NepeivBald B I'PaHyIATOP,
3aTeM HacOCOM B BEPXHEH YacTH CTaKaHa CO3/1aBajiOCh JAAaBIICHHUE W IJIaB PACHBUIIICS C BBICOTHI 25
METpPOB Ha MOJIMATUJIICHOBYIO IUICHKY, Jiexalryo Ha 3emie. [Ipu sTom oOpa3oBaiuch OKpyTIible
rpanyibl, GopMbl KOTOPBIX OYEHb OIM3KHU K (hopme rpanynaMm ctannaptHon AC.

Jlnis u3yyeHus coctaBa 00pasoB CI0KHOT0 a3oTHO(ochopHoro ynodpeuus (CADY) B3sThI
rpanynupoBanHas AC (34,4% N) u ToHko w3Menp4eHHBIA 10 0,25 MM YacTHIl, TOPOIIKOBBIN
npoctoii cynepdocdar (Bec.%): P2Ososm. - 12,03; P2O0syes. — 9,98; P2O5ssomn. : P205osm. = 56; CaOoomy,

34,57; SOszoom. — 33,84; SOspomu. —14,96; pH — 4,72, mony4eHHBIH IIyTeM aKTUBAI[UU
Ke3puikymcekoit poecmyku 92 %-uoit H2SO4 ipu e€ Hopme 60% OT cTeXHOMETPHH.

[Moporku ynoOpeHuii

I'panynsr AC
1 l | 2
Ha abcopbrmto ~ + ™ 3
) 4
5
6
7/ AN\
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2 3
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Puc. 1. JlaGopaTopHasi ycTaHOBKa ISl TMOJYYSHHs NPHILIUPOBAHHOTO
cioxHOro yaoopenus Ha 6asze pacruiaBa AC: 1 — metayuindeckas eMKOCTh
Ut pacruiaBieHus rpanysn AC; 2 — OyHKep Ul MOPOIIKOB YIOOPEHHUM;
3 — nosarop; 4 — cMecHTENb, 5 — TOMOIE€HHU3aTOp; 6 — TPaHYJIATOP;
7 — TIOIOH.
OmnbITH IPOBOIWIN clleAytoMM o0pa3oM. ['panynupoBannyto AC pacrutasisuim npu 170°C
B METAJUIMYECKOW YallKe Ha OJJIEKTPOIUINTKEe. B pacmiaB BBOOWIM H3MENBYECHHBIA MPOCTOMU

cyneppocdar (IIC) B takom komumyectBe (0,60 mo 4,79 % P20s), yTOOBI KOHEUHBIH MPOAYKT

152 Scientific-technical journal (STJ FerPl, ®apIIh UTXK, HTXK ®epllH, 2024,T.28. cren.Boimyck No28)



XUMHNYECKAS TEXHOJIOT'UA U OKOJIOI'UsA

comepxkan AC : TIC ot 100 : 5 mo 100 : 30. 3arem cmech mepememmuBanack mpu 175-180°C B
TeueHne S5 MuH. ['paHymsnuio pacrmiaBa MPOBOAWIM Ha JabOOpPaTOPHOM TpaHYISATOpE,
MMUTHPYIONIEM TpaHyssnuoHHyto 6amHio [10; ¢.317-318]. Tlocie 3aBeprieHus mporecca o0pasifsl
ynoOpeHuil ObUIM aHAIW3UPOBAHBl HA COACPKAHME COCTAaBHBIX KOMIIOHEHTOB CTaTHYECKYIO
MPOYHOCTh OMPEACISIIA ¢ NPUMEHEHHUEM CTAaHIAPTHOM METOJMKH. Y CUIHEe, HeoOXOauMoe MIJIs
paspylleHus rpanyi, U3Mepsun npu nomouu npudopa UIT-1M.

CocTaBbl ¥ IPOYHOCTH I'paHyJl MojydyeHHbIX o0pa3noB CADY npuBeneHs! B Tadiu. 2. U3 Heé
BHUJIHO, YTO yBEJIMYEHUE MaccoBoi aonu cymnepdocdara mo orHomeHUuto AC ¢ OJHOW CTOPOHBI
MIPUBOAUT K MOBBIICHUIO coeprkanus obmieit hopmsl P2Os ot 0,60 10 4,79%, a ¢ Apyroi cTOpOHbI
K CHIDKEHMIO cojaepxanus azora oT 32,87 go 24,56 %. Ho rnaBHoe, pacmnaB AC 3HaYUTEIBHO
aKTUBU3HpYeT pochopcoaepxallyto 100aBKy, IOBbIIIAs B HEH yCBOAEMYIO U BOAHYIO Gopmbl P20s
u CaO (puc. 2). C uzmenenuem cootHomenuss AC : IIC ot 100 : 40 o 100 : 5 oTHOCHUTEIBHOE
cojiepkaHue ycBosieMoi u BogHo# ¢hopm P20s mensiercs ot 75,23 mo 86,45 u ot 59,23 no 68,16 %,
cooTBeTCTBeHHO. Hapsiay ¢ azotom u dochopoM MPOAYKT COAECPKUT OTHOCUTEIHHBIE YCBOSEMbIE
¢dbopmer CaO u BogHOU hopmbl SO3 ot 82,9 10 90,65 1 ot 72,38 10 85,21%, COOTBETCTBEHHO.

Taoauna 2
XUMHYeCKHUil cOCTaB y100peHn i, MOJy4eHHbIX BBeJeHHEM B PACILJIAB AMMHAYHOM CeJIMTPHI
TOHKOU3MeJIbYEHHOI'0 NPOoCcToro cynepdocdara

Coaep:xaHnue KOMIIOHEHTOB, Bec. % IIpou-
MaccoBoe HOCTh
COOTHOIIIEHH e N P20s P20s P20s CaO CaO SOs SO3 rpany.i,
AC : IIC oo, oour. yeB. BOJIH. oour. yeB. oo, BOJIH. MlIla
Hpocroit - 12,03 9,98 6,74 3457 | 2131 | 3384 14,96 -
cynepdocdar
100:5 32,87 0,60 0,52 0,41 1,73 1,58 1,69 1,44 4,26
100: 10 31,36 1,19 1,02 0,80 3,46 3,1 3,39 2,83 5,12
100: 15 30,01 1,80 1,51 1,19 5,19 4,62 5,08 4,19 6,94
100: 20 28,24 2,41 1,98 1,56 6,91 6,11 6,77 5,51 7,61
100: 23 28,01 2,77 2,26 1,75 7,95 6,94 7,79 6,27 8,17
100: 25 27,29 3,01 2,44 1,88 8,64 7,49 8,46 6,62 9,55
100: 30 26,32 3,59 2,85 2,21 10,37 8,86 10,16 7,73 10,28
100: 35 25,48 4,18 3,25 2,53 12,10 10,23 11,85 8,78 11,16
100 : 40 24,56 4,79 3,62 2,85 13,83 11,57 13,54 9,8 11,92
W3 Tabn. 2 cuenyer,
W00 x ' T I ' ' ' ' ' 91O c YBEJIHMYCHUEM
. 95 | | { | - kosmyecTBa nodasku ot 100 :
EEgw - ' - - 3 5 mo 100 : 40 npovyHOCTH
=2 '__.__.,_-l——"‘"——._"‘ . rpaHy ynoOpeHuit
§~' g 80 . 1 | . . Bo3pacraer oT 4,26 mo 11,92
g 2 e MIla. To ecTb IIPOYHOCTH
Z 3., rpanyin CAD®Y 1o cpaBHEHHIO
- % ce c MPOYHOCTBIO rpaHys
SE crannaptoit AC (1,6 MlIla) B
= E - 2,7-7,5 pa3a BbIIIE.
o DTO CBUJETENHCTBYET
’ 100:40 10035 100:30 10025 10023 10020 100:15 1000 10055 0 CHIDKCHHH  CKJIOHHOCTH
Komnuectro npoctoilt cynepdocdar no otHowenio 100r NHNO.1 CJIIOKHOTO ynoopenus K
A P:05003 P20so, @~ CaOyeo: CaOosy,  —M P205yco:P20506u JIETOHAIIMH, YTO OOBSICHICTCS
Puc. 2. OTHOCHTENBHOE COIEpKaHIE BOJIOPACTBOPUMOI U ycBoseMbIX Gopm CaO YMCHBIICHHEM pasMepos
u P05 rOTOBBIX MTPOAYKTOB B 3aBUCHMOCTH OT KOJIMYECTBA JOOABKH MPOCTOrO KpUCTallloB,
cynepdocdara. obecneunBaromux wux 0Oomee
IJIOTHYIO YIaKOBKY,
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MOATBEPKJICHUEM KOTOPOW SIBIsIETCs OoJiee BBICOKAs IUIOTHOCTh HOBOTO BHJA YIOOpPEHUsS IO
CpaBHCHHIO C 00BIYHOI CGHHTpOﬁ. Hannune opoImika cynepQ)ocq)aTa B CMCCHU TIPCPLIBACT
OJIHOPOAHOCTH CBOMCTB AC 1 30HBI PaCIIPOCTPAaHEHUSI JETOHALIMOHHOMN BOJIHBL.

I/I3yqu Iponece IMoJIydYeHHUd CADY YJIYUHICHHOTO COCTaBa U CBOICTB IIyTEM BBCJACHUA B
mnaB AC usmenbueHHoro o 0,25 MM 4YacTuil MOpomKoBoro npoctoro cymnepdocdara. [lokazano,
npu usMeHenun cootHouieHuss AC : IIC ot 100 : 5 mo 100 : 40 npuBOAUT K CHUXKEHUIO
OTHOCUTEILHOTO COJIepXaHus ycBosieMor u BogHou GopMm P2Os ot 86,45 mo 75,23 u ot 68,16 1o
59,23%, cooTBeTcTBEHHO. IIpH 3TOM YCTaHOBJIEHO BO3pacTaHHUE NMPOYHOCTH I'PaHys ya0OpeHuil oT
4,26 no 11,92 MIIa.
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GENERAL ANALYSIS OF THE PROBLEMS AND SOLUTIONS OF
ECOLOGY AND ENVIRONMENTAL PROTECTION

I.M. Mamarizaev

Farg ‘ona politexnika instituti,
(Qabul gilindi 19.10.2024 y.)

Annotation: Food supply, water resources, ecology and environmental protection are one of
the most urgent issues for the world community. As a result of population growth, urbanization and
climate change, problems in these areas are increasing. These problems threaten not only economic
and social stability, but also the entire ecosystem. In this article, the main problems related to
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agriculture and food, the problem of water resources, ecological problems and current aspects of
environmental protection are analyzed and their solutions are discussed.

Keywords: environmental problems, nitrogen oxides, industrial waste, drought, renewable
energy sources, plastic products.

Introduction

In the process of global changes and social development, the issues of food supply, water
resources and ecology remain one of the serious problems for the whole world. Due to urbanization,
industrialization and climate change, the need for rational use of land, water and natural resources is
increasing. In particular, environmental problems play a major role in the future development of
mankind and ensuring stable living conditions. This article analyzes major environmental problems
such as pollution, biodiversity loss, waste problems, and climate change, and suggests solutions to
address them.

Environmental problems Environmental problems are a set of conditions that appear as a
result of human activity and damage the natural environment. They have a negative impact on the
future stability, healthy life and economic well-being of mankind. Environmental problems arise as
a result of pollution or depletion of natural resources - air, water, land and biological diversity. The
most important environmental problems are: air pollution, water pollution, soil degradation, loss of
biodiversity, climate change and poor waste management.

Air pollution is one of the biggest threats to health worldwide. Industrial production,
transport and power plants emit many harmful substances into the air, in particular, carbon dioxide,
nitrogen oxides and sulfur dioxide. These substances have a negative impact not only on human
health, but also on climate change. Air pollution can lead to increased rates of lung disease,
cardiovascular disease, and even death.

Air pollution is one of the most serious environmental problems for mankind. Industrial
development, automobiles, and power plants emit harmful gases and chemicals into the air. These
substances accumulate in the air and have a negative effect on people and other living organisms. In
particular, carbon dioxide (CO:), sulfur oxide (SO.), nitrogen oxide (NOx), methane (CH4) and
other greenhouse gases cause air pollution. This leads to global climate change, health problems and
environmental damage[1].

water pollution, the release of substances into underground groundwater or into lakes, rivers,
streams, rivers, and oceans to an extent that interferes with the beneficial use of the water or the
natural functioning of ecosystems. In addition to the release of substances such as chemicals, debris,
or microorganisms, water pollution may also involve the release of energy into water bodies in the
form of radioactivity or heat.

Water bodies can be contaminated by a variety of substances, including pathogenic
microorganisms, decaying organic waste, fertilizers and plant nutrients, toxic chemicals, sediments,
heat, petroleum (petroleum), and radioactive substances. Several types of water pollutants are
discussed below. (Waste Disposal and Solid Waste Management for a discussion of handling
sewage and other anthropogenic waste.)

Internal sewerage - domestic wastewater is the main source of pathogens (pathogens) and
decomposing organic substances. Since pathogens are excreted in faces, all wastewater from cities
and villages may contain certain types of pathogens that may pose a direct threat to public health.
Decomposing organic material poses a different threat to water quality. Since organic substances
are naturally decomposed by bacteria and other microorganisms in wastewater, the amount of
dissolved oxygen in the water is reduced. This threatens the quality of lakes and streams, where
high levels of oxygen are required for the survival of fish and other aquatic organisms. In addition,
domestic wastewater usually contains active pharmaceutical ingredients that can harm aquatic
organisms and promote antibiotic resistance. Wastewater treatment processes reduce the level of
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pathogens and organic substances in wastewater, but do not eliminate them completely (see also
wastewater treatment)[2].

Sediments formed by soil erosion or construction work (e.g. clay) can enter reservoirs with
surface runoff. Suspended precipitation prevents sunlight from entering and disrupts the ecological
balance of the reservoir. In addition, it can disrupt the reproductive cycles and other life forms of
Fish and can lead to the death of bottom organisms when it settles into suspension.

Thermal pollution - high temperatures are considered water pollutants because it reduces the
water's ability to retain oxygen dissolved in the sediment and increases the metabolic rate of fish.
Valuable species of commercial fish cannot live in water with very little dissolved oxygen. The
main source of heat is the practice of dumping cooling water from the yard stations into rivers; the
released water can be 15 (27) warmer than the natural water. Rising water temperatures due to
Global warming can also be seen as a form of thermal pollution[3].

Effects of water pollution on groundwater and oceans watery layer the process by which
aquifer salt water enters the coastal aquifer depends on how much water has been removed from the
freshwater aquifer. Aquifers, whose waters are periodically charged, prevent salt water from
entering.

Groundwater-water present in underground geological structures called aquifers-is a source
of drinking water for many people. For example, about half of people in the United States depend
on groundwater for internal water supply. While groundwater may appear clear (due to natural
filtration caused by gradual flow through soil layers), it may still be contaminated with dissolved
chemicals and bacteria and viruses. Sources of chemical contaminants include poorly designed or
poorly maintained ground effluent disposal systems (e.g. septic tanks), disposed industrial waste in
improperly covered or Uncoated landfills or lagoons, effluent in uncoated urban landfills,
underground storage tanks under mining and oil extraction and petrol service stations. The increase
in groundwater in coastal areas (due to urbanization and industrialization) can be caused by the
ingress of salt water: when the water level drops, sea water is drawn into the Wells.

Impact of plastic waste on marine life. Although Rivers and oceans have large volumes of
water, their natural potential for pollutant absorption is limited. Sewage pipes, mud or other waste
disposal, and pollution from oil spills can damage marine life, especially microscopic
phytoplankton that serve as food for large aquatic organisms. Sometimes unpleasant and dangerous
waste can be washed back to the shore, beaches can be dung with dangerous debris. In the oceans
alone, pollution from all types of plastics every year from 4.8 million to 12.7 million tons (5.3
million to 14 million tons) was estimated at the beginning of the 21st century, and floating plastic
waste was collected in five subtropical gyres of the Earth, covering 40% of the world's ocean.

Loss of biodiversity - Biodiversity is the interrelated life activity of all living organisms on
the planet. Deterioration of the natural environment, urbanization and deforestation are leading to a
decrease in biodiversity. Many species are losing their habitat, while some species are disappearing
altogether. This process removes environmental sustainability from the trail because living
organisms are part of an interdependent ecosystem.

Soil degradation leads to a decrease in soil fertility due to agricultural and industrial
activities. In many regions, improper irrigation methods, misapplication of pesticides and chemical
fertilizers contaminate the soil and cause erosion. This causes a decrease in productivity, a
deterioration in the security of food supply and a violation of nature.

Climate change - Climate change is caused by the large release of greenhouse gases
(especially CO-, methane and nitrogen oxides) into the Earth's atmosphere. Greenhouse gases in the
atmosphere increase the temperature of the Earth, causing global climate changes. This process
leads to an increase in droughts, heat waves, floods and other natural disasters. Agriculture, Water
Resources, and natural ecosystems suffer the greatest damage from these changes.
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Waste management - In the modern way of life, waste is a big problem, especially plastic
waste. If the waste is not properly managed, they will contaminate the soil, water and air. Plastic
waste collected in the sea and on land threatens the life of animals and plants. Plastic substances are
stored in nature for a long time and do not decompose easily.

Common proposed solutions

Expanding sustainable energy sources: air pollution can be reduced by using renewable
energy sources such as solar, wind and hydropower.

Waste recycling: it is possible to protect the environment by properly managing waste and
implementing recycling technologies, especially by reducing the use of plastics. Biodiversity
conservation: it is necessary to preserve and restore forests, establish a special reserve and national
parks to protect biodiversity.

Raising human consciousness: providing a broad overview of environmental issues and
ways to address them among the public, expanding environmental education is important. To solve
environmental problems, it is necessary to introduce sustainable development programs, strengthen
state and international cooperation, and contribute to the preservation of the environment of each
person.

Development of clean energy sources: expanding the use of clean energy sources such as the
sun, wind and hydropower is important in protecting the air from pollution. These sources reduce
the release of greenhouse gases into the atmosphere.

Transportation Modernization: air pollution can be significantly reduced by the widespread
introduction of electric cars, hybrid cars and mass vehicles.

Application of industrial waste treatment technologies: in industrial enterprises, it is
necessary to introduce modern technologies for reducing waste and filtering harmful substances.

Water treatment and recycling technologies: it is possible to prevent pollution of rivers and
lakes by applying water waste treatment technologies in industrial enterprises.

Reducing agricultural waste: the application of organic agricultural methods and the rational
application of pesticides and fertilizers will help reduce water pollution.

Educating local communities: it is important to conduct outreach among the general public
on the rational use of Water Resources and not pollute them.

Expansion of natural conservation areas: to preserve biodiversity, it is necessary to expand
natural conservation areas such as a special reserve and national parks. In these places, flora and
fauna can develop in a natural environment.

Creating green infrastructure: biodiversity can be supported by establishing green areas
around cities and villages.

Strengthening international cooperation: it is necessary to strengthen international
environmental cooperation and unite global efforts to preserve endangered species.

Reduction of greenhouse gas emissions: measures to reduce carbon dioxide and other
greenhouse gases must be taken in the industrial and energy sectors. This can be achieved by
increasing energy efficiency, expanding renewable energy sources, and reducing coal-based energy
production.

Transition to renewable energy sources: sources such as wind, sun, geothermal energy
should occupy a leading position in the world energy system. This not only reduces climate change,
but also creates new jobs and brings economic benefits.

Strengthening international climate agreements: International Cooperation and agreements
against climate change are important. In particular, within the framework of the Paris Agreement,
all countries must fulfill their obligations and actively work towards reducing the impact of climate
change.
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Wide implementation of recycling systems: environmental problems can be reduced by
recycling waste and creating new products from them. This achieves both the goal of saving natural
resources and reducing waste.

Ban disposable plastics: it is important to limit the use of disposable plastic products and
replace them with environmentally friendly materials.

Proper waste management training programs: great progress can be made in addressing this
issue by teaching the public a culture of waste collection and recycling[4].

Conclusion

Environmental issues are becoming one of the most important issues in the global
community today. Air, water and soil pollution, loss of biodiversity, waste problems, and climate
change pose significant threats not only to natural ecosystems but also to human life. To solve these
problems, interstate cooperation, the introduction of new technologies, the strengthening of
environmental legislation and the awareness of the general public are necessary. Only in this way
can we provide sustainable living conditions for future generations.
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Annoatsiya: Iqtisodiy xavfsizlik har bir davlathing bargaror rivojlanishida muhim rol o ‘ynaydi.
Ushbu maqola iqtisodiy xavfsizlikni ta’minlashda yuzaga keladigan boshqaruv masalalarini, iqtisodiy
xavfsizlikni ta’minlashda samarali boshqaruvning zarurati, iqtisodiy xavfsizlikni ta’minlash jarayonining
barqaror igtisodiy o ‘sishni ta’minlash samaradorligini oshirish yo ‘llari taklif etiladi.

Tayanch so‘zlar: iqtisodiy xavfsizlik, boshgaruv, bargaror rivojlanish, xalgaro xavfsizlik,
resurslarni tagsimlash, milliy igtisodiyot, xavf va tavakkalchilik

Annomauuﬂ: Dxonomuueckas 6e30nacHocme uzpaem e6dadoCHYI0 pOJib 6 yCWlOﬁLlLlBOM paseumuu
Kasxcool cmpauvl. B dannou cmamve npedcmasieHvl 60NpOCyl YAPAGIEHUS, 803HUKAOWUe npu obecneyenuu
9KOHOMUHECKOU  Oe30nacHocmu,  Heobxooumocms  3ppexkmusnoco  ynpasieHus npu obecnedenuu
SKOHOMUYUECKOU 6e30nacyocmu, nymu noevluterus agbqbekmueHocmu npoyecca obecnevenust IKOHOMUYECKOU
bezonacrocmu uycmoﬁwueozo IKOHOMUYECKO2O pocmda.

KJllOlleBble cuoea: OKOHOMUYeEeCKa 66307’[(,ZCHOCWIb, ynpaeJjernue, yCWlOﬁ'ﬂlGO@ paseumue,
MeAHCOYHAPOOHAs De30NaACHOCMb, pacnpedeieHue Pecypcos, HaYyUOHAIbHASL IKOHOMUKA, PUCK.

Abstract: Economic security plays an important role in the sustainable development of each country.
This article presents the management issues that arise when ensuring economic security, the need for
effective management in ensuring economic security, ways to improve the efficiency of the process of
ensuring economic security and sustainable economic growth.

Key words: economic security, management, sustainable development, international security,
resource allocation, national economy, risk.

Igtisodiy xavfsizlikni ta’minlash - davlatning bargaror rivojlanishining, fugarolarning
farovonligini oshirishning muhim omilidir. Bugungi kunda xalgaro hamkorlik, globallashuv va
ragobat sharoitida iqtisodiy xavfsizlikni boshgarishning kompleks masalalari va usullari dolzarb
bo‘lib golmoqda.

Iqtisodiy xavfsizlikni samarali boshqarish mamlakatning o‘zaro bog‘liq iqtisodiy, ijtimoiy
va siyosiy tizimlarining barqarorligini ta’minlashni nazarda tutadi. Bu, o‘z navbatida, mamlakatni
global ragobatbardosh bo‘lishi va kelajakda yuzaga kelishi mumkin bo‘lgan iqtisodiy tahdidlarga
qarshi turish uchun zarurdir. Iqtisodiy xavfsizlikni ta’minlashda davlatning garorlari, institutsional
islohotlar va xalgaro hamkorliklar katta ahamiyatga ega.

Igtisodiy xavfsizlikni ta’minlash - bu mamlakatning iqgtisodiy tizimining barqgarorligini,
mustahkamligini va raqobatbardoshligini ta’minlash maqsadida amalga oshiriladigan chora-
tadbirlar majmuasidir. Bu jarayon iqtisodiy o‘sish, barqarorlik, ijtimoiy adolat va milliy
manfaatlarni himoya qilishga garatilgan.

Iqtisodiy xavfsizlikni ta’minlashni boshqarish masalalari kompleks va ko‘plab omillarga
ta’sir ko‘rsatadi [1]. Unga iqtisodiy, siyosiy, ijtimoiy va texnologik omillar ta’sir qiladi. Samarali
boshgaruv tizimlari orgali igtisodiy xavfsizlikni ta’minlash va mamlakatning mustahkam iqtisodiy
rivojlanishiga erishish mumkin. Bu jarayon barcha darajadagi hukumat, biznes va xalgaro
hamkorlikni talab giladi.

Igtisodiy xavfsizlikning asosiy magsadi milliy igtisodiyotning barqgarorligini ta’minlash,
xalgaro xavf-xatarlar va ichki tazyiglarga qgarshi turish jarayonidir. Bu borada boshgaruvning
samarali tizimlarini joriy etish, barcha darajadagi boshgaruv organlari, moliya sektori, va
ishbilarmonlar o‘rtasidagi o‘zaro aloqalarni yaxshi tashkillash orgali iqtisodiy xavfsizlikni
ta’minlash mumkin.

Igtisodiy xavfsizlikni ta’minlashning mohiyati, uning barqaror iqtisodiy o‘sish, milliy
daromadni oshirish va ijtimoiy farovonlikni ta’minlashdagi o‘rnini anglatadi.
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Boshgaruv tizimi va metodologiyasi - iqtisodiy xavfsizlikni boshgarishda ishlatiladigan
asosiy metodlar va strategiyalar, jumladan rejalashtirish, xavf-xatarlarni baholash, va ingirozlarni
boshqarishning samarali usullari; iqgtisodiy xavfsizlikni ta’minlashda davlat va xususiy sektor
o‘rtasida samarali hamkorlikni tashkil etishning muhimligidir.

Xalgaro iqgtisodiy xavfsizlik - global igtisodiy muammolar va ularning milliy xavfsizlikka
ta’siri. Xalqaro tashkilotlar va davlatlar ofrtasidagi iqtisodiy xavfsizlikka oid hamkorlik
masalalarini gamrab oladi.

Igtisodiy xavfsizlikni ta’minlashning asosiy yo‘nalishlari davlatning barqaror rivojlanishini
va xalgaro raqobatdagi muvaffaqgiyatini ta’minlash uchun juda muhimdir. Iqtisodiy xavfsizlikni
ta’minlashning bir nechta asosiy yo‘nalishlari mavjud bo‘lib, ular resurslarni oqilona tagsimlash,
innovatsion texnologiyalarni joriy etish, moliya siyosati va ijtimoiy himoya tizimini
takomillashtirish kabilardan iborat bo‘lib, quyidagilarni oz ichiga oladi:

Resurslarni  ogilona tagsimlash - iqgtisodiy xavfsizlikni ta’minlashda eng muhim
yo‘nalishlardan biri bo‘lib, u davlatning rivojlanish potentsialini samarali amalga oshirish, iqtisodiy
bargarorlikni ta’minlash va ijtimoiy farovonlikni oshirish uchun zarur. Resurslar, jumladan, tabiiy
boyliklar, energiya, moliyaviy vositalar, ishchi kuchi va texnologik imkoniyatlar, to‘g‘ri
tagsimlanmagan taqdirda iqtisodiy ingirozlar, ijtimoiy beqarorlik va atrof-muhitning yomonlashishi
kabi muammolarga olib kelishi mumkin.

Tabiiy resurslar (masalan, yer, suv, neft, gaz, minerallar va boshga xom ashyo)
mamlakatning iqtisodiy o‘sishi va rivojlanishining asosi hisoblanadi[2]. Ushbu resurslarni ogilona
tagsimlash quyidagi jihatlarni: bargaror foydalanish - tabiiy resurslardan foydalanishda ularning
tugashini inobatga olish va resurslarni qayta tiklash imkoniyatlarini yaratish, ekologik ta’sirni
kamaytirish, iqgtisodiy diversifikatsiya, moliyaviy resurslarni ogilona tagsimlash, byudjetni samarali
boshgarish, xalgaro moliya resurslari: xorijiy investitsiyalarni jalb qilish va ularni milliy
iqtisodiyotga samarali jalb qilish, eksportni rivojlantirish, ishlab chiqgarish va iste’mol balansini
saglash, inson resurslarini ogilona tagsimlash, texnologik resurslarni ogilona tagsimlash, xalgaro
resurslarni ogilona tagsimlash, gishloq xo‘jaligi resurslarini oqilona tagsimlashni o‘z ichiga oladi.

Resurslarni ogilona tagsimlash iqtisodiy xavfsizlikning asosi hisoblanadi. Har bir resurs
turini samarali boshqarish orqali iqtisodiy barqarorlikka erishish, ijtimoiy adolatni ta’minlash va
atrof-muhitni himoya qilish mumkin. Resurslar tagsimoti nafagat milliy iqgtisodiy xavfsizlikni
ta’minlash, balki davlatning xalgaro miqyosda raqobatbardoshligini oshirishga ham yordam beradi.

Milliy igtisodiyotning bargaror rivojlanishi uchun davlat igtisodiy siyosatini to‘g‘ri belgilash,
moliya va pul-kredit siyosatini boshqarish, iqtisodiy o‘sish sur'atlarini saqlash zarur. Barqaror
igtisodiyotning rivojlanishi inflyatsiya, ishsizlik, ijtimoiy noxushlik va boshga igtisodiy
muammolarni kamaytirishga yordam beradi.

Energiya resurslari, shu jumladan, neft, gaz, ko‘mir, suv va boshqa tabiiy boyliklarni oqgilona
tagsimlash va samarali boshqarish iqtisodiy xavfsizlikni ta’minlashda muhim ahamiyatga ega.
Ushbu resurslarni tejash va uzog muddatli foydalanuvchi siyosatini ishlab chigish zarur.

Resurslar, aynigsa energiya manbalari, iqtisodiy xavfsizlikning ajralmas gismini tashkil
etadi. Energiya va tabiiy resurslarning uzluksiz va samarali ta’minlanishi iqtisodiy o‘sish va
bargarorlik uchun juda muhimdir. Bunda:

e energetika xavfsizligini ta’minlash - eksport va importni diversifikatsiya qilish, yangi
energiya manbalarini izlash va energetik samaradorlikni oshirish;

e resurslar ta’minotining diversifikatsiyasi - iqtisodiyotda resurslarga bo‘lgan garamlikni
kamaytirish, yangi ishlab chigarish tarmoglarini rivojlantirishuhim ahamiyatga ega.

Moliya xavfsizligi milliy igtisodiyotning muhim tarkibiy gismidir. Bunga davlat byudjeti,
davlat garzi, valyuta zahiralari, moliya bozori va kredit tashkilotlari faoliyatini boshqarish kiradi.
Moliyaviy barqarorlikni ta’minlash, inflyatsiyani boshqarish, valyuta kursining barqarorligini
saqlash va xalqaro moliya bozorlaridagi o‘zgarishlarga qarshi turish muhimdir.

Davlatning tashqi igtisodiy siyosati va xalgaro hamkorlik muhim rol o‘ynaydi. Bunga tashqi
savdo, xorijiy investitsiyalarni jalb gilish, eksportni diversifikatsiya gilish va xalgaro moliyaviy
tashkilotlar bilan o‘zaro alogalarni mustahkamlash kiradi. Tashqi iqtisodiy xavfsizlikni ta’minlash
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orqali davlat o‘z iqtisodiy resurslarini diversifikatsiya giladi va global bozorlar bilan muvozanatli
aloqalar o‘rnatadi.

Innovatsiyalar va zamonaviy texnologiyalar iqtisodiy xavfsizlikning muhim tarkibiy
gismidir [3]. Yangi texnologiyalarni joriy etish va ilm-fan asosida iqtisodiyotni rivojlantirish,
raqobatbardosh mahsulotlarni ishlab chiqarish va xizmatlarni ko‘rsatish zarur. Texnologik
xavfsizlik davlatning ragobatbardoshligini oshiradi va yangi xavflarga garshi turish imkonini
yaratadi.

Igtisodiy xavfsizlikni ta’minlashda sanoat va qishloq xo‘jaligining rivojlanishi muhim
ahamiyatga ega. Bu sohalarda o‘z-o‘zini ta’minlash va milliy resurslardan samarali foydalanish
kerak, ya’ni:

e sanoatni modernizatsiya qilish - yugori texnologiyalarni joriy etish, ishlab chigarishni
diversifikatsiya qilish.

» gishloq xo‘jaligini ragamlashtirish - zamonaviy texnologiyalar yordamida qishloq xo‘jaligi
mahsulotlarini sifatli va samarali ishlab chigarish.

Ragamli igtisodiyot va innovatsion texnologiyalarni joriy etish iqtisodiy xavfsizlikni
ta’minlashda muhim omillaridan biri. Bu:

« ragamli transformatsiya - iqgtisodiyotning barcha sohalarida ragamli texnologiyalarni joriy
etish;

« ilmiy va texnologik rivojlanish - innovatsiyalarni qo‘llab-quvvatlash, ilmiy tadgiqotlarni
rivojlantirishni o°z ichiga oladi.

Igtisodiy xavfsizlikni ta’minlash jarayonida xavf-xatarlarni baholash va boshgarish muhim
o‘rin tutadi. Bu, moliyaviy inqirozlar, tabiiy ofatlar, ekologik falokatlar va boshqa kutilmagan
hodisalarning oldini olishga yordam beradi. Davlat xavfli vaziyatlar uchun tayyorgarlik ko‘rishi,
ingirozlarni boshqarish va bargarorlikni saglash choralarini ishlab chigishi lozim.

[jtimoiy xavfsizlik iqtisodiy xavfsizlikning ajralmas qismidir. [jtimoiy adolatni ta’minlash,
aholining kambag‘allik darajasini pasaytirish, ish o‘rinlari yaratish va ijtimoiy himoya tizimlarini
takomillashtirish zarur. Ijtimoiy barqgarorlikni saglash orgali iqtisodiy xavfsizlikni mustahkamlash
mumkin.

Ijtimoiy xavfsizlik iqtisodiy xavfsizlikni mustahkamlashda muhim rol o‘ynaydi, chunki
ijtimoiy barqarorlik va aholi farovonligi iqtisodiy o‘sish va rivojlanish uchun zarur sharoitlar
yaratadi. Quyidagi jihatlar ijtimoiy xavfsizlikning iqtisodiy xavfsizlikni mustahkamlashdagi o‘rnini
ko‘rsatadi:

1. Ishsizlikni kamaytirish: ijtimoiy xavfsizlik tizimlari, jumladan, ishsizlikka garshi
dasturlar va nafaqa tizimlari, aholi bandligini ta’minlashga yordam beradi. Bu iqtisodiy o‘sishni
go‘llab-quvvatlaydi, chunki band bo‘lmagan aholining iqtisodiy faoliyatga qo‘shilishi va
iste'molning o‘sishi iqtisodiyotni jonlantiradi.

2. Sog‘ligni saqlashni qo‘llab-quvvatlash: ijtimoiy xavfsizlik tizimlari sog‘ligni saqglash
xizmatlariga kirish imkoniyatlarini kengaytiradi, bu esa, ishchi kuchining salomatligini
yaxshilashga yordam beradi. Sog‘lom va faol ishchi kuchi igtisodiyotning samarali rivojlanishiga
turtki beradi.

3. Ta’lim va malaka oshirish: ijtimoiy xavfsizlik tizimlari ta’lim va malaka oshirish
dasturlarini qo‘llab-quvvatlaydi. Bu aholi bilim darajasini oshiradi va ishchi kuchini yanada
malakali giladi, natijada igtisodiyotning ragobatbardoshligi ortadi.

4. ljtimoiy barqarorlik: ijtimoiy xavfsizlik tizimlari jamiyatda tenglik va adolatni
ta’minlashga yordam beradi, bu esa, ijtimoiy bargarorlikni mustahkamlaydi. ljtimoiy bargarorlik
esa, iqtisodiy o‘sish uchun muhimdir, chunki ijtimoiy ziddiyatlar va notinchliklar igtisodiyotni
zaiflashtiradi.

5. Igtisodiy farovonlik va aholi farovonligi: ijtimoiy xavfsizlik tizimlari iqgtisodiy
qiyinchiliklarga duchor bo‘lgan aholi qatlamlariga yordam beradi, bu esa, ularning iste'mol va
investitsiyalarga bo‘lgan salbiy ta’sirini kamaytiradi. Shu orqali iqtisodiy o‘sish va rivojlanish
uchun zarur sharoitlar yaratiladi.
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Shunday qilib, ijtimoiy xavfsizlik va iqtisodiy xavfsizlik bir-birini kuchaytiradi, ya’ni
ijtimoiy xavfsizlik tizimlari igtisodiy o‘sishni qo‘llab-quvvatlab, aholi farovonligini yaxshilaydi,
iqtisodiy xavfsizlik esa, 0‘z navbatida ijtimoiy barqarorlikni ta’minlaydi.

Korrupsiya davlatning iqtisodiy xavfsizligini jiddiy xavf ostiga qo‘yadi. Korrupsiyani
kamaytirish va undan gochish uchun samarali huquqiy va boshqaruv choralari ko‘rish kerak. Bu,
davlatning moliyaviy resurslaridan samarali foydalanish va biznes muhitining shaffofligini
ta’minlashga yordam beradi.

Ichki va tashqi xavf-xatarlarni aniglash va ularga garshi kurashish strategiyalarini ishlab
chiqish iqtisodiy xavfsizlikni ta’minlashning muhim yo‘nalishidir. Ichki xavflar ichki ijtimoiy-
beqarorlik, siyosiy xavf-xatarlar va igtisodiy notinchlikdan iborat bo‘lishi mumkin, tashqi xavflar
esa, global moliyaviy bozorlar va xalgaro siyosatdagi o‘zgarishlardan kelib chiqadi.

Demak, iqtisodiy xavfsizlikni ta’minlash davlatning barqgaror rivojlanishini va xalgaro
maydonda muvaffaqiyatli faoliyat yuritishini ta’minlash uchun zarur bo‘lgan muhim omillardir.
Yangi xavf-xatarlar va globalizatsiya sharoitida ushbu yo‘nalishlar doimiy ravishda
takomillashtirilishi lozim. Iqtisodiy xavfsizlikni ta’minlashning samarali tizimi nafaqat milliy
igtisodiyotning mustahkamligini, balki xalgaro alogalardagi muvaffagiyatni ham oshiradi.

Igtisodiy xavfsizlikni samarali boshqgarishni takomillashtirish yo‘llari va zamonaviy
usullariga alohida to‘xtalib o‘tish maqsadga muvofiq bo‘ladi. Iqtisodiy xavfsizlikni samarali
boshqarish - mamlakat, tashkilot yoki muassasa darajasida igtisodiy xavf-xatarlarni oldini olish va
boshgarish tizimini tashkil etishni anglatadi. Bu jarayonlarning takomillashishi uchun bir gator
usullar va yo‘llar mavjud. Quyida iqtisodiy xavfsizlikni samarali boshqarishning takomillashtirish
yo‘llari va zamonaviy usullari hagida ba'zi muhim jihatlarni keltirib o‘tish lozim:

Igtisodiy xavfsizlikni samarali boshgarish uchun, birinchi navbatda, risklarni tahlil gilish va
prognozlash jarayonlarini takomillashtirish zarur. Zamonaviy usullar, masalan, statistik tahlil,
risklarni modellashtirish va sun’iy intellekt yordamida potentsial xavf-xatarlarni oldindan bashorat
gilish imkonini beradi. Masalan, Al va machine learning yordamida moliyaviy bozorlar va igtisodiy
faoliyatdagi o‘zgarishlarni prognoz qilish, korxonalarga va davlatlarga krizis holatlariga garshi
tayyorlanish imkoniyatini yaratadi.

Igtisodiy xavfsizlikni ta’minlashda axborot texnologiyalarining o‘rni katta. Ragamli tizimlar
yordamida ma’lumotlarni yig‘ish, tahlil qilish va monitoring qilish jarayonlarini avtomatlashtirish,
shuningdek, kiberxavfsizlikni ta’minlash orqali iqtisodiy xavf-xatarlarni kamaytirish mumkin.
Masalan, Blockchain texnologiyasidan foydalanish orgali igtisodiy jarayonlarning shaffofligini
oshirish va firibgarliklarni oldini olish mumkin.

Igtisodiy xavfsizlikni samarali boshgarish uchun siyosiy va iqgtisodiy bargarorlikni
ta’minlash zarur. Bu, o‘z navbatida, davlatning iqtisodiy siyosatining barqaror va aniq bo‘lishini,
shuningdek, bozor islohotlari va ishlab chiqgarish tizimining samarali ishlashini talab giladi.
Igtisodiy siyosatni modernizatsiya qilish, monetar va fiskal siyosatni moslashtirish orgali inflyatsiya
va iqtisodiy o‘sishning notekisligini kamaytirishga imkoniyat yaratadi.

Igtisodiy xavfsizlikni boshqarishda strategik rejalashtirish va oldindan ko‘ra bilish muhim
rol o‘ynaydi. Uzoq muddatli strategiyalarni ishlab chiqish orqali xavflarni oldindan bashorat qilish
va ularga garshi samarali chora-tadbirlar ko‘rish mumkin. Global igtisodiy muammolarni, masalan,
energiya narxlarining o‘zgarishi yoki jahon bozorlaridagi ingirozlarni oldindan tahlil qgilish orqali
davlatlar va korxonalar o°z faoliyatlarini moslashtirishga yordam beradi.

Igtisodiy xavfsizlikni boshgarish uchun tashqi igtisodiy alogalarni samarali tashkil gilish va
diversifikatsiya qilish zarur. Bu, global bozorlarda igtisodiy muammolarga garshi chidamlilikni
oshiradi va eksport-import operatsiyalarini diversifikatsiya gilish orgali xavf-xatarlardan himoya
qiladi. Energiya resurslari bo‘yicha importga tayanish o‘rniga, muqobil energiya manbalarini ishlab
chiqish va xalgaro hamkorlikni kengaytirish.

Igtisodiy xavfsizlikni samarali boshgarishda malakali mutaxassislar va kadrlar siyosati
alohida ahamiyatga ega. Yangi iqtisodiy xavf-xatarlar va ragamli texnologiyalarni boshgarish uchun
malakali mutaxassislarni tayyorlash va malaka oshirish tizimini takomillashtirish zarur.
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Iqtisodiy xavfsizlikni ta’minlash bo‘yicha mutaxassislarni tayyorlash, ularning malakasini oshirish
va texnologik bilimlarini yangilash magsadga muvofiq bo‘ladi.

Shuningdek, davlat va xususiy sektor o‘rtasida hamkorlikni rivojlantirish orqali iqgtisodiy
xavfsizlikni mustahkamlash. PPP (Public-Private Partnership) loyihalari orqali resurslarni samarali
tagsimlash va infratuzilmani rivojlantirishda innovatsion usullarni qo‘llash muhim ahamiyatga ega.
Masalan, inflyatsiyani kamaytirish va makroiqtisodiy barqarorlikni ta’minlash uchun davlat va
xususiy sektor o‘rtasidagi hamkorlikni kengaytirish lozim.

Xalgaro iqtisodiy xavfsizlikka ta’sir etuvchi omillarni hisobga olish va davlatlararo
hamkorlikni kuchaytirish zarur. Global igtisodiy xavflarni boshqgarish uchun xalgaro tashkilotlar
bilan hamkorlik qilish, mavjud vaziyatni to‘g‘ri tahlil qilish va global muammolarga qarshi
birgalikda kurashish kerak. Ya’ni, jahon savdo tashkilotlari bilan hamkorlik qilish, savdo siyosatini
moslashtirish va xalqaro qarzlarni boshqarishda birgalikda choralar ko‘rish zarur.

Xulosa qilib aytganda, iqtisodiy xavfsizlikni samarali boshqarishning takomillashtirilishi
uchun zamonaviy texnologiyalar, strategik rejalashtirish, kadrlar siyosati, xalgaro hamkorlik va
risklarni tahlil gilish kabi usullarni rivojlantirish muhimdir. Bu yondashuvlar orgali igtisodiy xavf-
xatarlarni minimallashtirish va barqaror rivojlanishni ta’minlash mumkin.

Igtisodiy xavfsizlikni samarali boshqgarishning takomillashtirilishi, mamlakatning igtisodiy
barqarorligini ta’minlash va rivojlanishi uchun zarur bo‘lgan chora-tadbirlarni kuchaytirishni
anglatadi. Umuman olganda, iqtisodiy xavfsizlikni boshqgarishning takomillashtirilishi
mamlakatning iqgtisodiy potentsialini yaxshilash, resurslardan samarali foydalanish va global
igtisodiy tahdidlarga garshi mustahkam holatni yaratishni ko‘zda tutadi.
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Annotatsiya: Magolada so‘nggi yillarda O zbekistonda yuz berayotgan o z-o ‘zini boshqarish
organlari borasidagi islohotlar va ijobiy o ‘zgarishlar hayotning barcha sohalariga jadal kirib
borayotganligi, “Xavfsiz mahalla” tizimining o0 ‘z—o zini boshqarish tuzilmasidagi ahamiyati, “Xavfsiz
mahalla”  tizimini amalga oshirishda “mahallabay” ishlash tizimining afzalliklari, mahallalarda
Jinoyatchilikni oldini olish borasidagi “Xavfsiz mahalla” konsepsiyasini o ‘rganishni magsad qilib olinadi.

Kalit so‘zlar: Mahalla va nuroniylarni qo ‘llab-quvvatlash vazirligi, “Obod va xavfsiz mahalla”
tamoyilini joriy etishning 2020 — 2024 yillarga mo ‘ljallangan konsepsiya, “mahalla — sektor — Xalq
gabulxonasi — mahalla”, “Mening mahallamda jinoyat sodir bo ‘lmasligi kerak”, “mahallabay”,
Millatlararo totuvlik, Mahalla buydijeti.

Annotation: The article conducting reforms and positive changes in Uzbekistan in recyent years,
and the importancye of the Safe Mahalla System’s Self~-Management "The advantages of the Mahallabay
Working System in the implementation of the system is aimed at studying the concyept of" Safe Mahalla "on
crime prevention in the neighborhoods.

Keywords: On the organization of the activitiyes of the Ministry of Support of Mahall and the older
generation, the concyept of implementation of the principle of a prosperous and safe proximity to 2020-2024,
the Mahalla-the sector-the folk techniquye-the Mahalla, “crime should not occur in my mahalla”,
“mahallabai”, Interethnic harmony, neighborhood procurement.

Scientific-technical journal (STJ FerPl, ®aplIl UTXK, HTXK ®epllU, 2024, T.28. crerr.Boimyck No28) 163



COIMAJIBHO - SKOHOMHWYECKHUE HAYKH

Aunnomauun: B cmamve paccmampugaromces pegpopmul U NOJLONCUMETbHbIE USMEHEHUS 8 OP2AHAX
CAMOYnpagieHuss, npoucxooswue 8 Yzoexucmane 6 nocieonue 200bl, CIMpeMumenbHo NPOHUKAouUe 80 6ce
cghepvl  dicu3HU, nOOUepKusaemcs 3Hawenue cucmemvl «besonacnoe coceocmeon 6 cmpykmype
camoynpaenenus. ynpasneuuey, «llpu enedpenuu cucmemsl «bezonacnoe cocedcmeoy npeumywecmea
paboueii cucmemsl «be3onachoe cocedcmeoy HanpagieHvl HA u3yyeHue KoHyenyuu «bezonachoe
€OCeOCmBo» ¢ MOUKU 3PeHUs. NPODUIAKMUKY NPECMYNHOCTHY 8 MUKPOPAUOHAX.

Knrueewle cnosa: Munucmepcmeo no oenam MUKpopamuoHa u no00epicKu coobuecms, KoHyenyus
peanuzayuu na 2020-2024 20061 npunyuna «llpoysemarouee u besonacrnoe cocedcmeoy, «Keapman —
cexmop — obwecmeennoe 1000u — cocedcmeoy, «llpecmynnocmov 6 Mmoem paiioHey «He O00JHCHAY,
«Maxaniababaily, MeNCHAYUOHAIbHOe co2nacue, PaAuoOHHbIL OI0HCem.

Mustaqillik yillarida respublikamizda mahallaning yanada rivojlanishiga uning ravnaq
topishiga gullab-yashnashiga alohida e’tibor qaratilmoqda. Aynan mahallalarda shakllangan milliy
va ma’naviy qadriyatlarni e’zozlash va izchil targ‘ib qilish xalqimizning eng yaxshi udum va
an’analarini keng ommalashtirish, yoshlarni milliy istiglol g‘oyasi ruhida tarbiyalashda mahallaning
rolini o°‘rganish, tadqiq qilish dolzarb mavzulardan hisoblanadi.

Mahalla — O‘zbekistonda kishilar ijtimoiy hayotining asrlar davomida shakllangan o‘ziga xos
ko‘rinishidir. Tarixning guvohlik berishicha, Vatanimizda qadimdan mahallalar faoliyat ko‘rsatib
kelgan bo‘lib, binobarin, Surxondaryo viloyatining Muzrobod tumani Sherobod cho‘lini kesib
o‘tgan O‘lanbulogsoy yoqasiga joylashgan hududidagi arxeologik yodgorlik Sopollitepada 1969-74
yillarda arxeolagik o‘rganishlar olib borgan akademik Ahmadali Asqarov  Sopollitepaning
maydoni taxminan 3gektarga tengligi va uning markaziy gismi esa 1 gektarga yaqin bo‘lganligi
hamda ushbu qismi mudofaa devorlari bilan o‘rab olinganligini aytib o‘tadi. Qal’a ichidagi turar joy
majmualari uning ichki devorlari bo‘ylab joylashgan bo‘lib, ular ko‘chalar bo‘ylab 8 ta mahallaga
bo‘lingan. Ushbu mahallalarda 150 dan ortiq turar joy majmualari ochilib ularni mahalla bo‘yicha
taxsimlaganda 15-20 tagacha oilaviy turar joy majmualariga to‘g‘ri kelgan. Bir necha ana shunday
oila birliklari katta patrtarxal urug® jamoasini tashkil etgan. O‘z navbatida Sopollitepa ana shunday
katta patriarxal urug® jamoalaridan 8 tasini birlashtirgan qishloq jamoasi edi. Binobarin, har bir
patriarxal jamoa mabhallasi goshida ularning kundalik ehtiyojidan kelib chiggan holda kulolchilik
syexi, metall eritish ustaxonalari mavjud bo‘lganini aniglagan[7].

Adabiyotlarda mahallalarning ko‘p ming yillik tarixiga ega ekanligi hagida ma’lumotlar
uchraydi. Masalan, Narshaxiy o‘zining “Buxoro tarixi” asarida Buxoroda bundan 1100 yil ilgari bir
qancha Mahallalar bo‘lganligini qayt etib o‘tgan. Alisher Navoiy o‘zining “Hayrat ul-abror” asarida
mahallani “mahalla shahar ichidagi shaharcha” dir deb ta’riflaydi, Hirot shahri “yuz
shaharcha”lardan, ya’ni mahallalardan tashkil topgan ekanligini aytib o‘tadi[8]. Bobomiz Amir
Temur barpo etgan markazlashgan davlatda ham temirchilar, qurolsozlar, tikuvchilar, charmdo‘zlar,
kulollar, quruvchilar va boshga hunarmandlar bir joyda mehnat gilib hayot kechirganlar. Bu hagda
“Temur Tuzuklari’da yozilishicha, buyuk bobomiz Amir Temur o‘zi barpo etgan bepoyon va
qudratli saltanatni boshqgarishda mahalla mutasaddi shaxslariga tayangan. Ular bilan doimiy
muloqotda, doimiy mashvaratda, maslahatda bo‘lgan, kezi kelganda ularning faoliyatini qo‘llab-
quvvatlagan. Asarda jumladan shunday deyiladi: “Har el va har mamlakatning ulug‘larini, boshliq
ogsoqollarini qadrladik», ularga sovg‘a-salomlar berib xizmatlaridan foydalandik™[9].

Bugun o‘zining mustaqil boshqaruv faoliyatiga ega bo‘lib borayotgan fugarolar
yig‘inlari, o‘zini o‘zi boshqarish organlari sifatida fuqarolik jamiyatini shakllantirishda muxim
institut bo‘lib, mustagqillik yillarida ushbu institut faoliyatini yanada rivojlantirishga e’tibor
garatildi.

O‘zbekiston Respublikasi Prezidenti Sh.Mirziyoyev 2017 yil 3 fevral kuni ‘“Mahalla
institutini yanada takomillashtirish chora-tadbirlari
to‘g‘risida”gi Farmonni imzoladi. Ushbu farmon mahalla instituti faoliyatini yanada rivojlantirishda
yangi bosgichni boshlab berdi[21]. Shuningdek, Prezidentimizning kelgusida “Nuroniy” va
“Mabhalla” jamg‘armalarining xodimlar shtatlarini ko‘paytirish va moddiy-texnik bazasini
mustahkamlash, jamiyatimiz hayotida ularning o‘rni va mavqgeini yanada oshirish bo‘yicha
go‘shimcha choralar ko‘riladi”, deb ta’kidlagani muhim bunda muhim ahamiyat kasb etadi[10]
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Mabhalla o‘zbek halqining ijtimoiy hayotida azaldan jamoa bo‘lib yashashning eng oliy shakli
bo‘lib kelgan. Birgina tarixiy ilmiy manba bo‘lgan “Avesto” misolida katta patriarxal oilalarning
mavjudligi va uning atrofida kishilarning birlashuvi mahallaning ganchalik muhim ahamiyatga ega
bo‘lganligidan dalolat beradi. Mahalliy jamoalarni, mahalliy darajada o‘zini o°‘zi boshqarishni
tashkil etishning bu shakli asrlar osha behisob sinovlardan muvaffaqiyatli o‘tib yashab kelmoqda.
Bugungi kunda ham u tarix mulkiga aylanib qolayotgani yo‘q. Balki borgan sari takomillashib
mahalliy halglar hayotini tashkil etishning betakror namunasi sifatida dunyo jamoatchiligining
tobora qiziqishini uyg‘otmoqda. Chuqur tarixiy ildizlarga ega bo‘lgan, xalgning kundalik hayotini
tashkil etib va yo‘lga solib turgan mahalla demokratik poydevorga asoslangan muntazam axlog-
odob tizimini keltirib chigaradi. Bular davrlar sinoviga dosh bergan o‘zaro yordam, keksalarga
hurmat, hamma jamoa a’zolarining tengligidir.

Tadgigotni olib borishda muammoga doir tarixiy, siyosiy, falsafiy, sosiologik, psixologik,
pedagogik adabiyotlarni giyosiy-tanqidiy o‘rganish, tahlil etish, tarixiylik va mantiqiylik
usullaridan foydalanilgan.

Shuni alohida qayd etish kerakki, garchi, mahalla mamlakatimizda ko‘p asrlardan buyon
mavjud bo‘lsa-da, O‘zbekiston davlat mustaqilligiga erishgandan keyingina u munosib ijtimoiy-
xuquqiy maqomga ega bo‘ldi. Mahallalarning qayta shakllantirilganligi aholi keng qatlamlarini
davlat va jamiyat ishlarini boshgarishga faol jalb etishga, siyosiy madaniyatni yuksaltirishga xizmat
giluvchi muhim xuquqgiy demokratik gadriyat hisoblanadi[1,50].

Mamlakatimiz mustaqil rivojlanishining dastlabki kunlaridanoq fuqarolar o‘zini o‘zi
boshgarish organlarining jamiyatimiz hayotidagi roli va ahamiyatini oshirishga katta e¢’tibor
qaratildi. 1992 yilda “Mahalla” Respublika xayriya jamg‘armasi tashkil etilganligi[2] 1993 yilda
“Fuqarolarning o‘zini o‘zi boshqarish organlari to‘g‘risida”[3] gi qonun gabul qilinganligining o‘zi
ham mahallalarning davlat tomonidan qo‘llab-quvvatlanayotganligining yorqin dalili bo‘la oladi.

Nazarimizda, Sohibgiron Amir Temurning “Kuch — adolatdadir” degan mashhur iborasi
fuqarolarning o‘zini o°‘zi boshqarish organlari faoliyatining mazmunini juda aniq qilib belgilab
bergani shundaki, mahalliy turmush masalalarini adolatli hal etmay turib va har bir kishiga
insonparvarlik ko‘rsatmay turib, aholining madadiga umid qilish, oldinda turgan vazifalarni
samarali hal etib bo‘lmaydi. Yurtimizdagi tinchlik va osoyishtalikni, xalgimizning xotirjam mehnat
qilishini ta’minlashda mahalla ahlining xizmati katta.

Shuni alohida qayd etish lozimki, mamlakatimizda faoliyat ko‘rsatayotgan turli fuqarolik
jamiyati tuzilmalariga nisbatan xalqaro miqyosdagi sub’yektlarning munosabati hamisha ham
xayrixox emas edi. Jumladan, O°‘zbekistonning ko‘pgina an’anaviy ijtimoiy boshqaruv
tuzilmalariga o‘z davrida sovet hukumati, davlatimiz mustaqillikni qo‘lga kiritgan dastlabki
davrlarida esa inson huquqlarini himoya qilish bo‘yicha AQSH nodavlat xalqaro tashkiloti
“Xpyuman Rayts Votch” qarshi chiqdi. Mazkur tashkilot faoliyatida mamalakatimizdagi an’anaviy
o‘zini 0‘zi boshqgarish organlari tizimining milliy qadriyatlar bilan bog‘liq jihatlarini qisqatirish,
uning vakolatlarini cheklash, undan tashqari, O‘zbekiston qonunlari bilan faoliyati cheklab
qo‘yilgan diniy ekstremistik guruhlar a’zolarini himoya qilish orgali qo‘llab-quvvatlash singari
jihatlar kuzatildi[4].

Mustaqillik vyillarida, aynigsa, oxirgi vyillarda respublikamizda mahallaning yanada
rivojlanishiga uning ravnag topishiga gullab-yashnashi uchun e’tibor yanada kuchaytirilmoqda.
Aynan mahallalarda shakllangan milliy, o‘zimizgagina xos bo‘lgan demokratiyani izchil targ‘ib
qilish xalgimizning eng yaxshi udum va an’analarini keng ommalashtirish, yoshlarni milliy istiglol
g‘oyasi ruhida tarbiyalashda mahallaning rolini o‘rganish, tadqiq qilish dolzarb hisoblanadi.

Mavjud adabiyotlarda mahallaning ko‘p ming yillik tarixga ega ekanligi hagida ma’lumotlar
ko‘plab uchraydi. Masalan, Mahalla» atamasi ilk bor o‘rta asr mualliflaridan biri Abu Bakr
Narshaxiyning «Buxoro tarixi» asarida VIII asr boshlaridagi Buxoroning ichki kvartallarini
belgilash uchun qo‘llanilgan [5,52]. Alisher Navoiy o‘zining “Hayrat ul-Abror” asarida mahallani
“mahalla shahar ichidagi shaharcha” dir deb ta’riflaydi. Shuningdek, bobomiz Amir Temur barpo
etgan markazlashgan davlatda ham temirchilar, qurolsozlar, tikuvchilar, charmdo‘zlar, kulollar,
quruvchilar va boshqa hunarmandlar bir joyda mehnat qilib hayot kechirganlar. Bu haqda “Temur
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Tuzuklari”da yozilishicha, buyuk bobomiz Amir Temur o‘zi barpo etgan bepoyon va qudratli
saltanatni boshgarishda mahalla mutasaddi shaxslariga tayangan. Ular bilan doimiy mulogot,
mashvaratda va maslahatda bo‘lgan, kezi kelganda ularning faoliyatini qo‘llab-quvvatlagan va
fikrlariga tayanib ish tutgan. Asarda, jumladan, shunday deyiladi: “Tajribamdan ma’lum bo‘ldiki,
kengash ikki turli bo‘lur. Biri-til uchida aytilgani, ikkinchisi- yurakdan chiqggani. Til uchida
aytilganini shunchaki eshitardim. Yurakdan aytilgan maslahatni esa jon qulog‘im bilan eshitardim
va dilimga joylardim™[6, 22 ].

XX asrning boshlaridayoq mahallalar daxa boshliglari-mingboshilar saylaydigan yuzboshi
(ogsoqollar) tomonidan boshgarilgan. Yuzboshi va uning yordamchilari mahalladagi barcha jamoat
ishlari va marosimlarni boshqarganlar, shuningdek fuqarolarning shahar yig‘inlari va shahar
muassasalarida mahalla manfaatlarini himoya gilganlar.

Mahallalarning asosiy vazifalari: marosimlarni birgalikda o‘tkazish, o‘z hududini batartib
saglash va obodonlashtirish, yosh avlodni ijtimoiy ruhda tarbiyalash, jamiyat hayotida tartib
saqlanishini ta’minlash, barcha an’anaviy me’yorlarning bajarilishi ustidan nazorat o‘rnatish, urf-
odatlarga roya qilish va ularni buzgan, jamoat majburiyatlaridan bo‘yin tovlaganlarni jazolashdan
iborat bo‘lgan. Mahalla rahbariyati ariq-xovuzlarni tozalash, ko‘chalar, yo‘llar qurish va mahalla
obodonchiligi bilan bog‘liq boshqa jamoat ishlarini uyushtirganlar. Bu ishlarning barchasi aksariyat
hollarda birgalikda hashar yo‘li bilan amalga oshirilgan.

Afsuski, Sovet hukumati mahallaga o‘z umrini yashab bo‘lgan o‘tmish sarqiti sifatida qaradi.
Shundan kelib chigib, u an’anaviy milliy boshqaruvni bekor qilish yo‘li bilan bu yerda
sanoatlashgan “ilg‘or” jamiyatni qaror toptirish siyosatini joriy etishga Kkirishdi. 20-yillar
boshlaridan sovet hukumati mahallalar vazifasini cheklash, o‘ziga bo‘ysundirishga intildi, bu hol
mahalla faoliyatiga o‘zining salbiy ta’sirini ko‘rsatdi. Biroq mahalla o‘zining yashovchanligini
namoyon etib, an’anaviy hayot va aloqa tarziga qarshi har qanday xujumlarga va ularni yo‘qotish
yo‘lidagi urinishlarga dosh berdi. U ilgarigi urf-odat va rasm-rusumlarni saglab golishi vazifasini
a’lo darajada amalga oshirdi.

Yugqoridagilardan kelib chiqib, xulosa o‘rnida aytish mumkinKi,

Bugungi kunda Yangi Oc‘zbekistonda o‘zini o‘zi boshqarish organlari sohasida amalga
oshirilayotgan islohotlar jarayonini tadqiq etish, holisona baho berish bilan bog‘liq;

Ryespublikamizda o‘zini o‘zi boshqarish organlarining demokratik mezonlarini, fugarolik
jamiyati qurilishida tutgan o‘rni va ahamiyatini keng o‘rganish, tadqiq qilish, bu sohada amalga
oshirilgan ishlarni yanada jadallashtirish magsadga muvofig;

Fugarolik jamiyatini shakllantirish jarayonida fugarolarning huqugiy madaniyatini
yuksaltirish orqali ularni o°zini 0°zi boshqarish organlaridagi siyosiy faolligini oshirish;

Fuqarolik jamiyatini shakllantirishda o‘zini o‘zi boshqarish organlarining o‘rnini va rolini
yanada chuqurroq o‘rganishga qaratilgan xulosa, taklif hamda tavsiyalar ishlab chiqishga bo‘lgan
ehtiyoj bilan belgilanadi.

Bu borada esa quyidagi ishlarni amalga oshirish orgali ushbu institut faoliyatini yanada
faollashtirish kerak;

Demokratik huquqiy davlat va fuqarolik jamiyatini barpo etishda fuqarolar yig‘inlarida
faoliyat olib borayotgan mutasaddi rahbarlarning avvalo huqugiy va siyosiy bilimini oshirish;

Fuqgarolar yig‘inlarining raislari (ogsoqollar) va ularning maslahatchilarining mahalliy
hokimiyat organlari bilan teng huquglilik asosida faoliyat olib borishlarining gonuniy asoslari ishlab
chigilganligini ularga tushintirib borish;

Fuqgaro yig‘inlari mahallalarda o‘z vazifalarini olib borayotgan rais va maslahatchilari
uchun vyilda ikki marotaba seminar-trening tashkil qilinib, unda O‘zbekiston Respublikasi Oliy
Majlisi deputatlari, Oliy ta’limning yetakchi professor — o‘qituvchilarini ham jalb etish magsadga
muvofiqdir.

ikkinchidan, Mamlakatimizda o°zini o‘zi boshqarish organlarining tarixiy ildizlari,
rivojlanishi, fugarolik jamiyati qurilishida tutgan o‘rni va rolini keng o‘rganish, tadqiq qilish, bu
sohada amalga oshirilgan ishlarni yanada jadallashtirish bilan bog‘liq;
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uchinchidan, tarixdan ma’lumki, Sharqda o‘rta asr uyg‘onish davrida yashab ijod qilgan
mutafakkirlarning asarlari va g‘oyalarida adolatli fugarolik jamiyati hagida ilgari surilgan fikrlarini
o‘rganish bilan bog‘liq;

to‘rtinchidan, fuqarolik jamiyatini shakllantirsh jarayonida fuqarolarning huquqiy
madaniyatini yuksaltirish orqaliy o‘larni o‘zini 0°zi boshqarish organlaridagi faolligini oshirish;

beshinchidan, fuqarolik jamiyatini shakllantirishda o‘zini o‘zi boshgarish organlarining
o‘rnini va rolini yanada chuqurroq o‘rganishga qaratilgan xulosa, taklif hamda tavsiyalar ishlab
chigishga bo‘lgan ehtiyoj bilan belgilanadi.

Bu borada esa quyidagi ishlarni amalga oshirish orgali ushbu institut faoliyatini yanada
jonlantirish kerak;

- Huquqiy davlat va fuqarolik jamiyatini barpo etishda fuqarollar yig‘inlarida faoliyat olib
borayotgan mutasadi raxbarlarning avvalo huqugiy va siyosiy bilimini oshirish;

- Fuqarolar yig‘inlari hamda Ovul fuqaro yig‘inlarining raislari (oqsoqollar) va ularning
maslahatchilarining maxalliy hokimiyat organlari bilan teng huquqllik asosida
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PAXTANI HAVO YORDAMIDA TASHUVCHI QURILMANING ISHLASH
TEXNOLOGIYASI, EKSPLUATATSION XARAKATERISTIKALARI VA JIHOZLARI
TAHLILINI O‘RGANISH

H.E. Turdiyev, 115-23 guruh talabasi M. Xamidova

Farg ‘ona politexnika instituti,
(Qabul gilindi 19.10.2024 y.)

Annotatsiya. Paxtani havo yordamida tashuvchi qurilmaning kamchiligi - tashilayotgan birlik
material migdoriga nisbatan elektroenergiyaning ko’p sarf bo’lishi va tashilayotgan, tarkibida yot jismlar
bo’lgan material bilan bevosita ta'sirlashadigan ishchi organlarning, shu jumladan quvurlarning tez
yeyilishi va ishdan chigishidadir.

Kalit so’zlar. havo ogimi, quvur, havo bosimi, to’rli yuza, havo taxsimlagich.

Annomauus. Hedocmamkom — ycmpoucmea, — mMpAHCHOPMUPYIOWe20  XJIONOK — 8030YUIHBIM
MPAHCROPMOM, SI8AAEMCsL OONLULOU PACX00 DJEKMPOIHEPSUU NO CPABHEHUIO C eOUHUYell Koauuecmed
MPAHCROPMUPYEMO20 MAMEPUATA, A MAKICE ObICMPDBIIL USHOC U BbIX0O0 U3 CHMPOsL PAOOUUX OPeaHO8, 8 MOM
yucie mpyb, HenoCpeoCmeeHHO KOHMAKMUPYIOWUX ¢ MPAHCHOPIMUPYEMbIM MAMEPUATIOM, COOEPHCAUUM
UHOPOOHbIE med.

Knrouesvie cnosa. nomokx 6030yxa, mpyba, oOasleHue 6030yxd, cemuamas HOGEPXHOCHb,
8030yxopacnpeodeiumenb.

Annotation. The disadvantage of the device that transports cotton by air is the high consumption of
electricity compared to the unit amount of transported material, and the rapid wear and failure of working
bodies, including pipes, that are in direct contact with the transported material containing foreign bodies.

Key words. air flow, pipe, air pressure, mesh surface, air distributor.

Kirish. So‘ruvchi havo yordamida tashuvchi qurilmaning afzalligi shundaki, ishchi quvur
tizimini paxta tozalash korxonalarining g‘aramlar saglanadigan maydonlari joylashishiga garab
qgiyinchiliklarsiz, osonlik bilan o‘zgartirish imkoni borligida, pnevmotrasport uzunligini
boshlang‘ich quvurlarga qo‘shimcha quvurlarni ulash orqali uzaytirish mumkinligidadir. Xavo
yordamida tashuvchi qurilmaning ishlab chigarish unumdorligi paxta tozalash korxonasining ishlab
chiqgarish quvvatiga bog‘likdir.

1 2 3 4 5 6 7 8 9

)

oo

1-rasm. Paxta tozlash korxonalaridagi havo yordamida tashuvchi qurilma
1-quvurga paxta mexanik uzatuvchi uskuna; 2-ishchi quvur; 3- toshtutgich;  4- separator 5-
so’ruvchi havo o’tkazgich 6- ventilyator; 7-chiqaruvchi havo o’tkazgich; 8-tsiklon; 9-chang kamerasi (I —
paxta g’arami, II — ishlab chiqgarish tsexi).

Paxta tozalash korxonalarida paxtani tashish uchun asosan so’ruvchi tipdagi havo yordamida
tashuvchi qurilma qo’llaniladi (1-rasm). U quyidagi asosiy ishchi elementlardan tashkil topgan:
quvurga paxta mexanik uzatuvchi uskuna (1) vositasida beriladi, u ishchi quvur (2) bo’ylab havo
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yordamida tashiladi, paxta og’ir aralashmalardan toshtutgich (3) da ajratiladi va separator (4) ga
kelib tushadi. Ifloslangan havo esa so’ruvchi havo o’tkazgich (5), quvurlarda bosim hosil qiluvchi
markazdan qochma ventilyator (6), chigaruvchi havo o’tkazgich (7) orqali tsiklon (8) ga va chang
kamerasi (9) ga uzatiladi. Ular o’z navbatida havoni atmosferaga chiqarishdan oldin changdan
tozalanishini ta'minlaydi.

Havo yordamida tashuvchi qurilmaning ishlash tamoyili shundan iboratki, bosimlar farqi
tufayli xosil bo’luvchi oqim ostida atmosfera havosi 0’zi bilan birga tashilayotgan materialni
ergashtirib quvurga so’radi. Quvur ichida paxta havo bilan harakatlanib, separatorga yetib keladi.
Separator esa materialni tashuvchi havodan ajratadi va texnologik jihozga uzatadi.

So’ruvchi havo yordamida tashuvchi qurilmaning afzallik tomoni - ishchi quvur tizimini
paxta tozalash korxonalarining g’aramlar saqlanadigan maydonlari joylashishiga qarab
qiyinchiliklarsiz, osonlik bilan o’zgartirish imkoni borligida, uning uzunligini boshlang’ich
quvurlarga qo’shimcha quvurlarni ulash orqali uzaytirish mumkinligidadir. Havo yordamida
tashuvchi qurilmaning ishlab chigarish unumdorligi paxta tozalash korxonasining ishlab chiqarish
quvvati(ya'ni, bir soatda qayta ishlanadigan paxta xomashyosi miqdori)ga bog’liq. Bir batareyali
ilg’or paxta tozalash korxonasi uchun u soatiga 10 tonnani tashkil giladi.

Paxta tayyorlash sur’atining o’sishi, paxtani gayta ishlash sanoati oldiga ishlab chiqarish
kuvvatlarini oshirish, uskunalarning unumdorligini ko’tarish, mahsulot sifatini yaxshilash vazifasini
qo’ymoqda. Bu vazifalar ijrosi, hududda o’rnatiladigan havo yordamida tashuvchi qurilma ishiga
ko’p jihatdan bog’liqdir. Chunki, u to’g’ridan-to’g’ri paxta tozalash korxonasining uzluksiz
texnologik jarayoniga qo’shilib, uning dastlabki va ish sur’atini belgilab beruvchi muhim qismi
bo’lib hisoblanadi.

Paxta tayyorlash hajmining ortishi, korxonalar xududining kengayishiga va undagi havo
yordamida tashuvchi qurilma tarmog’i uzunligining ortishiga, ba'zi hollarda uzunligi 200 m va
undan ko’proq bo’lishiga olib keldi. Bitta havo yordamida tashuvchi qurilmaning VTS-12M
ventilyatori xizmat ko’rsatgan holdagi harakat radiusi 100-110 metrdan oshmaganligi sababli,
paxtani juda uzoq joylardan tashish odatda, qo’shimcha qo’zg’aluvchan havo yordamida tashuvchi
qurilmalarini ketma-ketlikda ulash yo’li bilan amalga oshiriladi.

Paxtani paxta tozalash korxonasi texnologik jarayonida tashish uchun so’ruvchi tipdagi havo
yordamida tashuvchi qurilma ko’proq tarqalgan. Haddan yuqori tezlik rejimida tashish paytida
paxtaning quvur ichidagi tezligi 20+25 m/s ga yetadi, shu tezlikda u quvur devorlariga uriladi,
ishqalanadi, quvurning burilish joylari(chig’anoqlar), toshtutgich va separator ichki devorlariga
uriladi. Bu esa so’zsiz paxtaning sifat ko’rsatkichlariga salbiy ta'sir qiladi. Vaholanki, paxta
sifatining saglanishini ta'minlash, ya'ni paxta chigitining shikastlanishi va tolada texnologik
nugsonlar paydo bo’lishiga yo’l qo’ymaslikning shartlaridan biri - havo yordamida tashish uchun
optimal rejimni tanlashdir.

Navbatdagi tadqiqotlar [9,10] ko’rsatishicha metall quvurlarni metallopolimer quvurlarga
almashtirilganda paxta sifatining yomonlashishini kamaytirish mumkin. Bunda paxtani metall va
metollopolimer quvurlarda tashiganda paxtaning namligi 8,5% va havo oqimi tezligi 23,7 va 28,2
m/s bo’lganda nugsonlar miqgdori mos ravishda 0,09 + 0,17% va 0,14+0,22% gacha oshadi. Xuddi
shu tezliklarda namlikni 24% ga oshirilganda esa 0,14+0,26% va 0,11+0,3% nuqsonlar bo’lishi
aniglandi.

Paxta havoda tashish jarayonida muallaqg holatga o’tadi. Bu holatda iflos-yot
aralashmalarning paxta bilan yopishuvchanligi ancha kamayadi. Tashish bilan bir paytda bo’ladigan
bu xodisadan foydalanish magsadida xomashyoni yirik va mayda iflosliklardan dastlabki tozalash
ishlari amalga oshiriladi. Shu munosabat bilan paxta tozalash korxonalari havo yordamida tashuvchi
qurilma tizimiga qo’shimcha bir gator tozalash uskunalari kiritiladi. Ular ta’minlagich va havo
yordamida tashuvchi qurilmaning ishchi elementlari bilan birgalashib, paxta tozalash
korxonalarining havo yordamida tashuvchi qurilma tizimi jihozlarini tashkil giladilar [11, 12].

Endi, paxta uchun havo yordamida tashuvchi qurilma tizimining asosiy jihozlarini ko’rib
chigamiz.
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G’aramni mexanik titish va paxtani bir tekisda quvurga uzatish uchun tituvchi ta’'minlagich
ishlatiladi. G’aramni buzish va paxtani quvurga uzatish quyidagi tartibda amalga oshiriladi.
Mashina g’aram oldiga o’qi ko’tarilgan holda keladi va uni tepadan pastga gorizontal gatlamlar
bilan oxirigacha buzib-titishni boshlaydi. Freza g’aram ichiga kirib g’aramni buzadi, paxtani titadi
va uni uzatuvchi transportyorga beradi. Undan paxta platformaning gabul bunkeriga kelib tushadi,
keyin esa yuklovchi transportyor bilan olib chiqiladi.

Havo yordamida tashuvchi qurilmaning quvuriga paxtani yuklashni osonlashtirish uchun bir
qator paxta tozalash korxonalarida qo‘shimcha ta'minlagich qo‘llaniladi. U qo‘zg‘aluvchan ramaga
o‘rnatilgan bo‘lib, old qismi ochiq qutidan iborat, uning ichida qutining ochiq tomoniga garab
aylanadigan lentali transportyor o’rnatilgan.

Paxta tituvchi ta‘minlagich yordamida qutining yon tomonidan yuklanadi va lentali
transportyor aylanganda qutining ochiq qismiga siljiydi, so‘ng qurilmaning ishchi quvuriga keladi.
Ishchi quvur (2-rasm) magistral uchastka va ko‘chma zvenolardan tashkil topgan.

Magistral uchastka 2-3 mm.li po’lat
20004000 Mmm tunuka yoki asbestotsementli quvurdan, diametri
-— — 400-500 mm.li gilib tayyorlanadi.

Paxtani tashish uchun quvurning uzunligi
va joylashtirish sxemasi paxta tozalash
e - korxonalarining  arxitektura  xususiyatlariga

/JL\ bog‘liq.

[

— Magistral statsionar quvur yer ostiga 600-
= 700 mm. chuqurlikdagi transheyalarga yoki
e~ estakadalarga yotgiziladi. Quvurning butun

2-rasm. Ishchi quvur sxemasi. uzunligi bo‘ylab ma’lum oraliq masofalarda

nazorat quduglari o‘rnatiladi. Quvur bu yerdan
alohida omborxonalarga tarmoqlanib ketgan hamda chiqish yo‘li tashqarisiga uchlik
yo‘naltirgichlar yordamida yo‘naltiriladi.

Xulosa.

Paxta tayyorlash maskanida o‘sishi, paxtani gayta ishlash sanoati oldiga ishlab chigarish
quvvatlarini oshirish, uskunalarning unumdorligini ko‘tarish, mahsulot sifatini yaxshilash vazifasini
qo‘yilgan. Bu vazifalar ijrosi, xududda o‘rnatiladigan havo yordamida tashuvchi qurilma ishiga
ko‘proq bog‘likdir. Chunki, u to‘g‘ridan-to‘g‘ri paxta tozalash korxonasining uzluksiz texnologik
jarayoniga qo‘shilib, uning dastlabki va ish sur’atini belgilab beruvchi muhim qismi bo‘lib
xisoblanadi.
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Annomauusn. Ushbu maqola qishlog xo ‘jalik ekinlarining urug ‘larini, ekish muddati kechikganda
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tomonlari janub — shimolga qaratilgan tepalikka ekishga bag ‘ishlanadi. Bu usulda ekish urug‘ va
ko ‘chatlarni issiq klimatik zonalarda rivojlanish sharoitini yaxshilayd;.

Kalit so‘zlar. Usul, ekish, qishloq xo ‘jalik, ariq, chuqurlik, urug‘ ekish, tuproqli devor, issiq klimatik
sharoit.

Anuomauml. Cmamobs nocesuena CI’lOCO6y noceea CemsH CelbCKOXo3 Kyjlbmyp 6 noszoHue CpoKu,
nymém 00pasz0eanus epynmogou cmenKu 0iisi N00bemMa epsadoK cO CHOPOHAMU 102 — cegep. Dmo No360.sem
Yayuuiums yCioeus paseumusl CeMAH upacmeHuﬁ 6 IAUCAPKUX KIUMAMUYECKUX 30HAX ()0 u nocjie ux gcxoabl.

Knroueswie cnosa. Cnocob, noces, cenvbckoe xo3s81cmeo, epsaoku, 21yOund, 6blce CeMsH, 2PYHMO8as
CMEeHKa, JfcapKue KaumamudeckKue yCcioeust.

Annotation. Article is devoted to the method of sowing seeds of agricultural crops at a later date,
by forming a soil wall for raising beds with south-north sides. This makes it possible to improve the
conditions for the development of plants in hot climatic zones before and after their shoots.

Keywords. Method, sowing, agriculture, beds, furrow, depth, seeding, soil wall, hot climatic
conditions.

Qishloq xo‘jalik ekinlari urug‘larini ekish jarayonida hamma ishlarni sifatli qilib bajarish
alohida ahamiyatga ega, chunki ular O‘zbekiston Respublikasi iqtisodiy rivojlanishining bosh
elementi hisoblanadi. Qishloq xo‘jalik ekinlari hosildorligini oshirish uchun, butun boshliq hosil
yetishtirish kompleks ishlarni, shu jumladan birinchi navbatda urug‘ ekish texnologik jarayonini
o‘zgartirish kerak. Hozirgi vaqtda qo‘llanilayotgan urug‘ni ekish usullarida ular uyalarida to‘liq
normal joylashmaganlaridan tashqari, issiq klimatik sharoitda kechikib ekishda ko‘chatni
rivojlanish qobiliyati pasayib ketadi. Shuning uchun biz gishloq xo‘jalik ekinlari urug‘larini
yangicha usul bilan ekishni tavsiya etmogdamiz. Bu borada albatta, birinchi navbatta gap
paxtachilikni rivojlantirish ustida boradi [1].

Urug® ekishni yangicha usuli agrosanoat kompleksida bajariladigan ishlarga taaluqli bo‘lib,
nafagat paxtachilikda, balki boshga qishloq xo‘jalik ekinlari yetishtirishda foydalanish mumkin.
Bundan bu usulni ishlatishdan magsad — urug‘larni hayotiga mos mikroklimat barpo etish va paxta
ko‘chatini rivojlanish sharoitini yaxshilashdir [2].

Yangicha urug‘ekish usuli
quyidagicha ishlaydi (1 — rasm).

Ekiladigan  chigit  qgatori
bo‘ylab 1, ya’ni g‘arb-sharq
yo‘nalishida, qatorning  shimol
tomonidan balandligi ko‘p
bo‘lmagan  "a" miqdorga teng
bo‘lgan tuproqli himoya devori 2
yasaladi. Bir vaqtning o‘zida
gatorning janub tomonidan gatorlar

5" lig‘ida "B" chuqurlikda ariqcha 3
1 - rasm. Ekishdan keyingi dalaning ko‘ndalang kesim profili oralig-ida B_ . q ; q ¢
1-paxta gatori, 2-tuproq do*ngligi, 3-arigcha, 4-quyosh nuri yonalishi.  paydo  qilinadi.  Arigchaning

chuqurligi urug‘ning chuqurligi "c"
dan katta bo‘ladi. Shu bilan birga ariqchalar urug® qatoridan kamida urug‘chuqurligiga teng
masofada joylashgan bo‘lishi kerak.

Ana shunday holatda arigchalarning shimoliy tomonlari va himoya devorlari quyosh nurlari
4 ni to‘g‘ri burchak ostida qabul qilib, urug*‘lar atrofidagi va yuza tomondagi tuprogni gizdiradi.

Quyosh energiyasining samaradorligi yuqori urug‘qatorigacha bo‘lgan masofasi teng
bo‘lishi shart..

Misol tariqasida bizning o‘quv tajriba xo‘jaligi paxta dalalarida o‘tkazilgan exsperimetlar
natijalarini keltirish mumkin. Chigitni ekish vaqgtida qarorlar g‘arb-sharq yo‘nalishida joylashildi.
Qatorlar oralig‘i 60 sm, chigitning ekish chuqurligi 5...6 sm. Qatorning janub tomonida undan 3...6
sm uzoglikda kultivatorning kuragi yordamida ariqchalar ochilib, uning chuqurligini chigitni ekish
chuqurligidan biroz katta qilib olindi. Qatorning shimol tomonida esa, balandligi 13 sm bo‘lgan
tuproqli himoya devori barpo etildi. Bu paxta ko‘chatining 2 bargli fazasidagi holatga to‘g‘ri keladi.
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Demak, paxta ekini maydonlarida ko‘chatlar uchun ariqchaning yon va ustki gismlaridagi
tuproq harorati ko‘tarilishi hisobiga qulay mikroklimat hosil bo‘ldi hamda ko‘chatlarni salqin
shamoldan himoya gildi. Ammo boshga ekish usullarida bunday holat yuz bermaydi [3,4].

Shunday qilib, yangicha ekish usulida urug‘larni daladagi unib chigish migdorini 70 % dan
90 % gacha ko‘tarish mumkin, bu esa o‘z navbatida, urug‘ning ekish normasini 10...20% va qayta
ekishni 20...50% gacha kamaytirishi mumkin. Bu holat, o‘simlikning vegetaciya davrini 6...13
kunga gisgartiradi.

Xulosa qilib aytganda, urug‘larni yangicha usul bilan g‘arb-sharq yo‘nalishida va janub
tomondan arigchalar paydo qilib gatorlab ekish muhim ahamiyatga egadir.
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HAVO YORDAMIDA ARALASHTIRUVCHI TARELKALI EKSTRAKSIYA
QURILMASIDA MASSAALMASHINUV JARAYONINI TADQIQ QILISH

R.J. Tojiyev!, X.M. Sadullayev?, A.M. Sulaymanov?

Farg ‘ona politexnika instituti,
(Qabul gilindi 19.10.2024 y.)

Annotatsiya: Maqolada ekstraksiya jarayonlarini amalga oshirishda kimyoviy jihatdan inert bo ‘Igan
sigilgan gazdan foydalanishning texnologik jihatdan ishonchliligi, soddaligi va samaradorligi,
gidrodinamikasi bilan bog ‘liq masalalar tahlil gilingan.

Kalit so‘zlar: qo'shimcha energiya, disperslik darajasi, fazaviy aloga yuzasi, ajratish qobiliyati,
ekstraksiya samaradorligi, havo tezligi, ustun diametri.

Armomamm: 6 cmamve aHalu3uUpyromcs 60npocsl, CeAi3anHnvle C npocmomozi u a(ﬁgbelcmuenocmbio,
zu()poauHachoﬁ U MEXHONO2UYECKOU HAOEHCHOCMbIO UCNOJIb306AHUS XUMUYECKU UHEPNTIHO20 Cafcamoco
2asa npu ocywecmeileHuu npoyeccos IKCmpaxKkyuu.

Knroueewie cnoea: oononnumenvras JHepeusl, YPOBEHb ducnepcnocmu, NOBEPXHOCMb KOHmMAKma
Qas, cenapayuonnas cnocoOHoCcms, 3BHEKMUSHOCb IKCMPAKYUU, CKOPOCTb NOMOKA 8030yXd, Ouamemp
KOJIOHHWbL.

Annotation: the article analyzes issues related to simplicity and efficiency, hydrodynamics of the
technological reliability of the use of a chemically inert compressed gas in the implementation of extraction
processes.

Keywords: additional energy, dispersion level, phase contact surface, separation capability,
extraction efficiency, airspeed, column diameter.

Kimyo neftni gayta ishlash, atom energetikasi, gidrometallurgiya, oziq — ovqat, farmasevtika
va boshga sanoat ishlab chiqarish sohalarida aralashmalarni suvli va organik fazalar o‘rtasida
zichligi har xil bo‘lgan komponentlarning turlicha eruvchanligini asoslangan filtrlashsiz ajratish
usuli — ekstraksiyadan keng foydalaniladi. Bugungi kunda kimyo sanoati xarajatlarining deyarli 20
foizi suyuqlik ekstraksiyasi jarayonlari ulushiga to‘g‘ri keladi [1].

Ekstraksiya jarayonlari samaradorligini oshirishning zamonaviy usullaridan biri gayta
ishlanayotgan suyuqgliklarga nisbatan kimyoviy jihatdan inert bo‘lgan siqilgan gaz energiyasidan
foydalanish bo‘lib, u soddaligi, texnologik jihatdan yuqori ishonchliligi, apparat ichida
xarakatlanuvchi qurilmalarning yo‘qligi sababli keyingi paytlarda keng ko‘lamda amaliyotga joriy
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etilmoqda. Lekin, bunday apparatlar gidrodinamikasi va massaalmashinuv jarayonlari to‘liq
o‘rganilmaganligi amalda ulardan yanada keng foydalanishda muammolar keltirib chigarmoqda[1].

Tarelka shaklidagi qurilmalarda ekstraksiya samaradorligini oshirishning istigbolli
usullaridan biri ekstraktorning ish joyiga gaz (havo) ogimini Kiritish orgali harakatlanuvchi suyuqlik
ogimlariga qo‘shimcha energiya berishdir [2]. Havoni aralashtirish sharoitida ekstraksiya
samaradorligining oshishi tizimning potensial energiyasi ortib borishi va shunga mos ravishda
dispersiya darajasi va fazaviy aloga yuzasining o‘lchami oshishi bilan izohlanadi.

Tadgigotning magsadi suv — azot kislotasi — uranil nitrat — tributilfosfatning kerosindagi 20
% li eritmasi tizimida havo aralashtirish bilan tarelka ekstraksiya kolonnasining ajratish qobiliyatini
o‘rganish bo‘lib, apparat ishchi gismining balandligi. 1000-3900 mm, diametri 50dan 200 mm
gacha bo‘lgan kolonna ishlatilgan. Kolonnaning ishchi gismida elak plitalari joylashtirildi. Plitalar
ustunining balandligi bo‘ylab har 100 mm bo‘ylab o‘rnatildi va teshaklar diametri 4-5 mm bo‘lgan
0,25 m?/ m?erkin kesimiga ega edi.

Ustunning  samaradorligi  bargaror  rejimni j Bz
o‘rnatish sharti bilan aniglandi, bu 1,5 soatlik ishlagandan
keyin 10 minutlik interval bilan ustunning chigishida  yey vengl
olingan suvli faza namunalari tarkibida har bir tajriba 5<% -F =k
boshidan boshlab o‘zgarishlar yo‘qligi bilan qayd etilgan.
Uzluksiz faza sifatida suvli eritma ishlatiladi.

Belgilangan sharoitlarda suvli fazadagi uran ',':‘, -
tarkibini o‘zgartirish va bitta nazarity bosqichga 2
ekvivalent balandlikdan kelib chiqgan holda ekstraksiya '
samaradorligini  hisoblash orqgali aniglandi. Grafik
jihatdan. Sinovlar davomida ikkala suyuglik uchun
umumiy yuk 20-24 m3 / m? ni tashkil etdi, bunda organik
va suvli fazalar ogimining nisbati 2:1 ga teng gazib olindi.
Suyuglik tizimiga 1 ati bosim ostida havo ogimining
Kiritilishi ~ dispersiya jarajasining sezilarli darajada @
oshishiga va ekstraksiya samaradorligining oshishiga olib iz _E_J

o

L

Yengil
:ﬂ“ suyuklik

keldi (1-rasm). o

O‘tkazilgan tadqiqotlar shuni ko‘rsatdiki, har bir
ustunning ish rejimi uchun ustun suv bosimiga mos Q'q_
keladigan chegara giymatidan past bo‘lgan yuklarda lu,qr.

HETS ning minimal giymati bilan belgilanadigan va juda 1-rasm. G’alvirsimon tarelkali ~barbotajli
aniq havo tezligiga mos keladigan ma’lum bir maksimal ekstraktor. 1-korpus, 2- g’alvirsimon tarelkali,
samaradorlik mavjud. 24 m*/ m2 umumiy yukda diametri 393 tagsimlagich.

50 mm bo‘lgan havo bilan aralashtirilgan ustunda maksimal samaradorlik taxminan 65 m / m? —
soat havo tezligiga to‘g‘ri keladi, bu 900 mm HETS qiymati bilan tavsiflanadi. Umumiy yukning
pasayishi bilan 600-700 mm gacha bo‘lgan HETS giymatlarini olish mumkin edi.

Tadqgiqot ma’lumotlaridan ma’lum bo‘lishicha, havo aralashtirishdan foydalanish ishlamay
golgan tarelkalar ustunlarida ekstraksiya samaradorligini 4-5 barabar oshirish, ya’ni ularda
pulsatsiyalanuvchi ekstraksiya ustunlariga yaqin bo‘lgan ajratish qobiliyatiga erishish imkonini
beradi. Havoni aralashtirish bilan ustunlar sinovlari shuni ko‘rsatadiki, HETS ning havo tezligiga,
ya’ni kiritilgan qo‘shimcha energiya miqdoriga bog‘ligligi, tezlik yuklarining qiymati o‘zgarganda
o‘zgarmaydi. Ekstraksiya samaradorligining havo tezligiga bog‘ligligi grafigidagi egri chiziglarning
ko‘tarilishi tizimning toshqin va plitalar orasidagi bo‘shligda kuchli ko‘piklanish holatiga
yaginlashayotganligi sababli ustunning normal ish rejimining buzilishiga mos keladi.
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Ustun diametrining uning ajratish qobiliyatining qiymatiga ta’sirini o‘rganish shuni
ko‘rsatdiki ustun diametrining oshishi ekstraksiya samaradorligining pasayishi bilan bir keladi,
aftidan, gidrodinamik ish rejimining o‘zgarishi bilan bog‘liq. Ustun 200 mm diametrli va 20 m3 /
m? umumiy yuk — 4 bo‘lgan havo aralashtirilgan ustunda maksimal samaradorlik taxminan 50 m? /
m s havo tezligiga to‘g‘ri keladi va 980 mm HETS qiymati bilan belgilanadi. Ustun diametrining
oshishi bilan HETS ning havo aralashuvining intensivligiga bog‘liqligi deyarli o‘zgarmaydi, ammo
optimal rejim xududi havo tezligining pasayishi tomon siljiydi. Ustunning kesimi bo‘ylab ogimning
yaxshi tagsimlanishi uchun sharoitlarni ta’minlash orqgali uning diametrining ekstraksiya
samaradorligiga ta’sirini minimallashtirish mumkin.

Havo aralashmasi bilan ustunni o‘rganayotganda, ustunning ishchi qismi balandligining
uning ajratish qobiliyatining qiymatiga ta’sirini va oxirining bog‘liq rolini ya’ni kolonnaning kirish
va chigish joylarida suyugliklarda ekstraksiya gilingan moddaning konsentratsiyasining keskin
o‘zgarishi hodisasini hisobga olish kerak.

Yakuniy effektlarning mavjudligi bizni ustunning alohida gismlarining ishlashini mustaqil
ravishda ko‘rib chigishga majbur qiladi, chunki ustunning butun balandligi bo‘yicha
samaradorligini chiziqli o‘rtacha hisoblash uning ishlashini tahlil gilishda xatolarga olib kelishi
mumkin. Tadqiqotlar natijasida oxirgi effektlarning roli 0,4 m bo‘lgan minimal ustun balandligida
aynigsa sezilarli ekanligi ko‘rsatildi. Yakuniy ta’sirlarning ta’sirini istisno qilganda, ustun
balandligi oshishi bilan ekstraksiya samaradorligining biroz pasayishi saglanib qoladi, chunki
o‘rtacha HETS qiymati ortadi. Bu shubhasiz, oqimlarning vertikal aralashuvining ta’siri bilan
izohlanadi, bu aynigsa, apparatning yuqori va pastki uchlarida joylashgan suyuqliklarning o‘ziga
hos tortishishlarida sezilarli farq mavjud bo‘lganda seziladi.

Suvli eritmaning ish qismi balandligi 3900 mm bo‘lgan ustunga kirish joyidan mos ravishda
300, 1200, 2800 va 3800 mm masofada joylashgan kranlarda ustun balandligi bo‘ylab namuna olish
ustunning alohida bo‘limlarining ishlash xususiyatlari. Ustunning uchlarida ekstraksiya
samaradorligining keskin o‘sishi kuzatildi, ustunning o‘rta qismidagi jarayon esa sezilarli darajada
yomonlashdi. Ayrim bo‘limlarda jarayonning bir xil tabiati ustunning ish joyiga havo ogimi
(qo‘shimcha energiya) kiritilishi bilan kuzatildi, ammo ustunning o‘rta qismida jarayonning borishi
sezilarli darajada yaxshilandi, bu esa ustunning umumiy ajratish quvvati o‘sishiga olib keldi.
Shunday qilib, havo ajitatsiyasidan foydalanish ustunning butun balandligi bo‘ylab bir xildagi
ekstraksiya samaradorligini ta’minlaydi.

Adabiyotlar.
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SEMENT CHANGLARINI USHLAB QOLISH MUAMMOLARI VA YECHIMLARI
TAHLILI

X.M. Sadullayev

Farg ‘ona politexnika instituti,

(Qabul gilindi 19.10.2024 y.)

Annotatsiya: Magolada sanoat korxonalaridan atrof — muhitga chigayotgan changlar tahlili va
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changlarni ushlab golish bo ‘vicha olib borilayotgan ilmiy tadgigot ishlari natijalari bayon etilgan.

Kalit so‘zlar: yuqori harorat, ishlab chigarish jarayoni, o ‘ta mayda zarrachalar, aerozollar, o ‘ta
yugori disperslik, shudring nugtasi.

Armomauu;l: B cmamove U3T10IHCEH bl pesyibmantvl aHaiuza noljiu, 6bl6paCbleaeM0ﬁ
NPOMBIULICHHBIMU NPEONPUAMUIMU 8  OKPYICAIOWYIO Cpedy, U MEKYWUX HAYYHLIX UCCAe008AHUL NO
yiaejiusanuro nouliu.

KJllO'leGble coea: 6vblCoOKA:A memnepamypa, npouseodcmeeﬁﬂblﬁ npoyecc, ceepxmenKue 4acmuybl,
asposonu, ceepxeblCoKas ducnepcuﬂ, mouKa pocbal.

Annotation: The article industrial enterprise environment-environmental analysis and mold
modeling with the help of olib borylaethane scientific research and research results of ethylgane.

Keywords: high temperature, production process, extremely fine particles, aerosols, extremely high
dispersion, dew point.

Sement ishlab chigarish uchun ishlatiladigan barcha xom-ashyo materiallari (ohaktosh,
tuproq, bo‘r, mergel, trepel, tuf, shlak va b.) quritiladi, maydalanadi va ularning reaksiya yuzasini
ko‘paytirish maqsadida changsimon holatga kelgunicha tuyiladi. Tayyor bo‘lgan xom-ashyo
aralashmasini diametri 3 metrdan 7 metrgacha, uzunligi 60 metrdan 230 metrgacha bo‘lgan
aylanuvchi pechlarda yuqori harorat (1450-1600°S) ostida pishiriladi, keyin esa u mahsus sovutish
qurilmalarida sovutiladi. Sovutilgan klinker gips va boshqa qo‘shimchalar bilan birgalikda sharli
tegirmonlarda tuyilib sement olinadi.

Asosiy texnologik jarayonlarning (tuyish, quritish, pishirish) havo va issiq gaz ogimida
amalga oshirilishi ishlab chigarish jarayoni tezligini oshiradi, bu esa tegirmon, pech va boshga
agregatlar ish unumdorligining oshishiga olib keladi.

Lekin, bu jarayonlarda gatnashayotgan gazlar o‘zi bilan xom-ashyo, shixta, yoqilg‘i,
yarimfabrikatlar va sementning o‘ta mayda zarrachalarini atmosferaga olib chigib ketadi.
Atmosferaga olib chiqib ketiladigan chang hozirda qayta ishlashga yo‘naltirilgan shixta massasining
20-25 % ga yetishi mumkin.

Bunday katta yo‘qotishning oldini olish, atmosfera va atrof muhit ifloslanishiga yo‘l
qo‘ymaslik maqsadida texnologik jarayonlarda hosil bo‘ladigan aerozollar, changli gazlar va
aspiratsion havo atmosferaga chigarib yuborilishdan oldin maxsus chang ushlash apparatida
tozalashni talab etadi.

Chang ushlash apparatlarida ushlab qolinmagan, atmosferaga chigib ketayotgan chang
miqgdori gayta ishlanayotgan massaning deyarli 2% ini tashkil etadi. Bu chang 20 kmgacha
masofaga yoyilib, atmosferani ifloslaydi, insonlar mehnat va yashash sharoitini yomonlashtiradi.

Keyingi yillarda sement sifatini va xossalarini yanada yaxshilash magsadida xom-ashyo va
klinkerni tuyish ko‘rsatkichlarini takomillashtirish, o‘ta mayin sement olishga intilish, mavjud
sement korxonalarining quvvatini oshirish uchun ularni rekonstruksiya gilish, rivojlangan davlatlar
bilan hamkorlikda yangi texnologik liniyalar, korxonalar qurish ishlari natijasida o‘ta mayin
dispersli, cho‘kishi qiyin bo‘lgan chang ajralmalari hajmi ko‘payib bormoqda.

Shu sababli ham sement ishlab chigaruvchi korxonalar changlari bilan atrof-muhit
ifloslanishi muammosi juda dolzarb vazifa bo‘lib, u juda katta ijtimoiy-iqtisodiy ahamiyat kasb
etadi.

Ishlab chiqarishni jadallashtirish, sement sifatini oshirish, korxonalar quvvatini ko‘tarish
ishlari zamonaviy, samarali chang ushlash qurilmalarini joriy etish bilan birga amalga oshirilishi
mazkur muammoni hal etish yo‘llaridan biridir.

Sement ishlab chigarishda ishlatiladigan xom-ashyo, yoqilg‘i va qo‘shimchalarning,
texnologik jarayonlarning va jihozlarning xilma —xilligi (xo‘l, quruq usullar) turli fizik-Kimyoviy
xossalarga ega bo‘lgan aerozollar hosil bo‘lishiga sabab bo‘ladi.
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Keyingi yillarda “Texnologik mashinalar va jihozlar” kafedrasida sement changlarini ushlab
golish muammolari va ularni hal etish yo‘nalishida qator, tizimli tadqiqot ishlari olib borilmoqda.
Farg‘ona vodiysi hududida joylashgan sement korxonalari ham atrof muhit uchun jiddiy havf
tug‘diradigan asosiy manbaalardan bo‘lib, ulardan havoga har yili minglab tonna aerozollar
tashlanmoqda.

Ushbu aerozolarni quyidagi guruxlarga bo‘lish mumkin:

1. Xom-ashyo materiallarini maydalash va transportlash jarayonida hosil bo‘lgan aerozollar
atrof-muhitga xos bo‘lgan namlik va harorat sharoitida o‘ta yuqori dispersligi (Smkm dan
kichik o‘lchamdagi fraksiyalar 31% gacha)bilan xarakterlanadi; ularda chang
konsentratsiyasi yugori satxda 0.3 g/m3, pastki qatlamda esa 5+13 g/mq ga yetadi.

2. Xom-ashyo va qo‘shimchalar uchun quritish barabanlari aerozollari yirik va mayin
zarrachalarga ega bo‘lib, ularning harorati 65+150 °Cni, shudring nuqtasi 42+62 °C ni
tashkil etadi.

3. Xom-ashyo tegirmonlari aerozollari, ular mayin fraksiyalar (Smkm dan kam o‘lchamli
zarrachalar miqdori 65%gacha) miqdori ko‘pligi bilan xarakterlanadi. Shudring nuqtasi
harorati esa 35+50 °C.

4. Ho‘l usulda ishlovchi aylanma pechlarning ko‘p dispersli aerozollari, ular namligi yuqoriligi
(shudring nuqtasi harorati 58+75 °C), gaz harorati 350+400 °C gacha va Smkm dan kam
o‘lchamli zarrachalar ulushi 50% gacha bo‘lishi bilan xarakterlanadi. Bunda qisqa pechlar
aerozollari uzun pechlar aerozollariga nisbatan yirik changli aerozollar ko‘pligi bilan ajralib
turadi.

5. Konveyer kalsinatorli aylanuvchi pechlarning ko‘p dispersli aerozollari — namlik hajmi kam
(shudring nuqtasi harorati 32+48 °C), changli gaz harorati 210 °C gacha bo‘lib ularda
5mkm dan kam o‘lchamli zarrachalar miqdori 20% gachani tashkil etadi.

6. Quruq usulda ishlovchi aylanma pechlarning aerozollari yuqori dispersligi (o‘lchami
Smkmdan kichik bo‘lgan zarrachalar miqdori 75% gacha), namlik hajmi (shudring nuqtasi
harorati 29+44 °C)pastligi va harorati yuqoriligi (380 °S gacha)bilan xarakterlanadi.

7. Klinker sovutgichlarning yirik dispersli (o‘lchami 20 mkm gacha bo‘lgan zarrachalar ulushi
80% gacha) aerozollari namlik hajmi pastligi (shudring nuqtasi 30 °C atrofida) hamda
harorati yuqoriligi bilan xarakterlanadi.

8. Sement tegirmonlari aerozollari (o‘lchami Smkm dan kichik bo‘lgan zarrachalar ulushi 40%
gacha) harorati 90170 °C, namlik hajmi (shudring nuqtasi 22+60 °C) tuyilayotgan shixta
xossasiga ko‘ra katta oraliqda o‘zgaruvchan bo‘ladi.

Sement ishlab chigarish texnologik jarayonlarida hosil bo‘ladigan changli gazlar hajmi va
changlanganlik darajasining taxlili ularning texnologik jihatdan zarur bo‘lgan qiymatlariga
taggoslab amalga oshirilishi mumkin.

Shu nuqtai nazardan qaraganda, O‘zbekiston Respublikasidagi 4 ta yirik sement ishlab
chigaruvchi korxonalar (Quvasoy, Bekobod, Ohangaron va Navoiy sement korxonalari) va keyingi
yillar davomida qurilib ishga tushirilgan 30 ga yagin quruq usulda ishlovchi kichik sement
zavodlari tomonidan atrof-muhitga chigarilayotgan gazsimon chigindilar bir-biridan farglanishi
kuzatiladi.

Jumladan, Bekobod va Quvasoy sement korxonalarida texnologik normalar bo‘yicha 1kt
klinkerga 3.5-3.8 m3 gaz va havo hajmi ko‘zda tutilgan bo‘lsa, amalda bu ko‘rsatkich 5.7-6.8 m® ni
tashkil etadi. Navoiy sement korxonasida esa norma bo‘yicha 1kt klinkerga 1.5-1.6 m? changli gaz
va havo chigishi o‘rniga amalda bu ko‘rsatgich 3.3-4.4 m®ni tashkil qilmoqda. Ya’ni, atrof-muhitga
chiqarilayotgan gaz va havo miqdori me’yordan ancha ortiq. Xuddi shunday holat tuyish
tegirmonlariga ham taallugli.
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Bu jihozlarda me’yoriy 0.2 m®/kg 0.35 m3/kg o‘rniga 1kg sementga ochiq siklda 0.5m%/kg,
yopiq siklda esa 0.7m3/kg ni tashkil etmoqda.

Ko‘plab sement korxonalarida chiqayotgan changli gazlar va aspiratsiya havosi miqdori
me’yordan ortiq.

Bunday holat aylanuvchi pech va tegirmonlardan chigayotgan gazlar tezligining oshishi,
chang ushlash apparatlariga chigayotgan changlar hajmining ko‘payishiga sabab bo‘lmoqda.
Natijada chang ushlagichlarda tezlik oshib, chang ushlash samaradorligi kamaymogda va
atmosferaga chiqib ketayotgan chang miqdorini oshirmogda. Bu esa o‘z navbatida sement
korxonalari aerozollarining xossalarini chuqurroq o‘rganish, chang ushlovchi apparatlar tanlashga
tanqidiy ravishda yondashish, turli apparatlarda chang ushlash samaradorligini oshirish bo‘yicha
tadqiqotlar olib borish zarurligini ko‘rsatadi.

Farg‘ona politexnika institutining “Texnologik mashinalar va jihozlar” kafedrasida yuqorida
bayon etilgan muammolar yechimini topish, yuqori samaradorlikka ega bo‘lgan chang ushlash
apparatlarining yangi konsruksiyalarini yaratish ustida ilmiy-tadgigot ishlari olib borilmogda.
Ushbu izlanishlar Farg‘ona viloyatidagi sanoat korxonalari ehtiyojlari asosida amalga oshirilib,
bugungi kungacha barabanli zarb-inersion hamda skrubberli sirkulyatsion chang ushlash
apparatlarining yangi konstruksiyalari yaratilib, ishlab chigarishga joriy etilmoqda.

Adabiyotlar
[1]. Sadullayev X.M. “Atrof muhitni muhofazalovchi texnika”. Darslik. Farg‘ona, “Klassik”, 2020, 264b.
[2]. PhHip AAlsop, PhD, The cement Plant Operations Handbook for Dry-Process Plants Seventy Edition January
2019, 287p.

VIIK 543.1
CBOBOJIHBIE KOJTEBAHMS CTOMKH, HECYIIEN PESEPBYAP C JKHJIKOCTBIO

O.M. Xaiinaposa

Depeanckuil NOTUMEXHUYECKUN UHCIUMYM
Ozodamuso@gmail.com, +998911162785
(Ilonyuena 19.10.2024 2.)

Iloo 2udpoynpyeoti cucmemou NOHUMAEMC KOHCMPYKYUS, B63AUMOOEUCMBYIowas ¢ 2PYHMOBoU
Ccpeooll u Hecywjas pesepgyap ¢ AHcuokocmvio. Takas KOHCMPYKYUst MOIICEM N00BePeamvcCsi CMayuOHAPHLIM
Ui HecmayuoOHAPHbIM 6HEUHUM 60JIHOBbIM 8030€LCMBUSIM. ,ZZ]Z}Z U3yuerHusl npoyecca pacnpocmpaHeHus
B03MYWEHULL 8 CAMOU KOHCMPYKYUU UIU OKPYJicaoueli ee CRIOUHOU cpede HeobX00UMO MOOerupo8ams
c])uauqecmn? npoyecc 83aUMOO0eUCEUsT C yuemom HA4ajabHblX U SPAHUYHbIX yCJZOGLIZZ KoHmaxkma
COCMABIAIOWUX 2UOPOYNPY20U CUCTHEMBL U OKPYIICAIOUell ee CHAOWHOU Cpeobi.

Knwuesvie cnosa: 2uopoynpyeou cucmema, KOHCMPYKYus, pe3epeyap, c80000Hble KOIeOaHUs.

Gidroelastik sistema deganda tuprog muhiti bilan o'zaro munosabatda bo'lgan va suyuglik bilan
to'ldirilgan rezervuarini olib yuruvchi tuzilma tushuniladi. Bunday struktura statsionar yoki statsionar
bo'Imagan tashgi to'lgin ta'siriga duchor bo'lishi mumkin. Strukturaning o'zida yoki uni o'rab turgan uzluksiz
muhitda buzilishlarning targalish jarayonini o'rganish uchun gidroelastik tizimning tarkibiy gismlari va
uzluksiz o'zaro bog'lanishning boshlang'ich va chegaraviy shartlarini hisobga olgan holda o'zaro ta'sirning
fizik jarayonini modellashtirish kerak. uni o'rab turgan o'rta.

Kalit so'zlar: gidroelastik tizim, loyiha, suv ombori, erkin tebranishlar.

A hydroelastic system is a structure that interacts with the soil environment and carries a reservoir
with liquid. Such a structure can be subject to stationary or non-stationary external wave effects. To study
the process of propagation of disturbances in the structure itself or in the surrounding continuous medium, it
is necessary to model the physical process of interaction taking into account the initial and boundary
conditions of contact between the components of the hydroelastic system and the surrounding continuous
medium.
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Key words: hydroelastic system, design, reservoir, free vibrations.

PaccMoTpuM miockue u3ruOHble U MPOCTPAHCTBEHHBIE U3THOHO-KPYTHIIbHBIE KOJIEOaHMs

CTOMKH, B3aUMOJECHCTBYIOILIEN C TPYHTOBOM CPEION U HECYILEHN pe3epBYyap € KUIAKOCTBIO.
Onummem cBOOOMHBIE KOJeOaHWs M3rH0a CTOWKH TIOCTOSIHHOTO TOINEPEYHOr0 CEYCHHS,
HeCyIlel Ha CBOOOJHOM KOHIIE pe3epByap, YaCTHYHO 3arOHEHHBIN KUAKOCTRIO. [Tycts u(z,t) —
MEPEMEIIEHUE OCH CTOMKH B TUIOCKOCTH Y0z, Tae 0< z < I, YpaBHeHHE M3THOHBIX KOJCOaHUI TpU

OTCYTCTBHUU BHCIIHUX CHUJI MOXKHO IPEACTABHUTDb B BUJIC

d*u 5 du
dz* az = 0 (1)
EJ
Jist cBOOOIHBIX KOJIeOaHU IPUMEM IPAaHUYHBIEC YCIIOBHS, YKa3aHHBIC B
8
a) mpu z=a,v1=0,%={], (2)
Z
npu z=1
a3v, v, 2m, O .
Ele>s = (m, +m, o T X Z af, (t) £,0,th(6,1,),
° n=1
8%y H hy \87vy 1 zh o =
El, 5= (—mp S~ m XZ) e (l + E) oz M Yo af,(t) g,dy,, ()
O)npuz=10
0°v; Kk, 0v, 831?1__&1}
dz2 EJ 9z’ dz3 E]

k e H k_- K03 (ULEHTBI KECTKOCTH OCHOBAHWS IIPU CIOBUTE M IIOBOPOTE, mpu Z = |
coxpaHsercs ycinoBue (2).

3anuinemM Apyroil BapUAaHT IPAHUYHBIX YCIOBUH Ul CTOWKH, KOTOpas HeceT mpu Z = |
pe3epByap C JKUIKOCTbIO U IOIYCTUM POCTPAHCTBEHHbIE KOJIeOaHUs U3ru0a U KpyueHHe:

Tpu z=0 azo,zizn

dv
u1=v1={],a—; (4)

IpH TOM MOJO0KCHO U = T.:"l.

Konebanuss B miockoctn YOZ B mnockoctd (1) mpu yKa3aHHBIX TPAHUYHBIX YCJIOBHSAX
NIPEJCTaBUM B BUJIE

u(z,t) = (Acoswt + B sinwt)Z(kz) (5)
rie £ (kz) onpenensercs no popmyite
Z(kz) = AS(kz)+ BT(kz) + CU(kz) + DV(kz) (6)

Jlns perieHus 3a1a4u 0 CBOOOJIHBIX Koje0aHUAX HEOOXOAMMO MCCIE0BATh CIIEKTP YacTOT
U OIPEJEIINTh BIUSHHUE BOJHOBBIX JBHKECHUU >KMJIKOCTH B pe3epByape Ha ero BeiauduHy. Kpome

TOTO, HeO6XOI[I/IMO HU3YyYUTH BJIIMAHUC T'PAHUYHBIX YCHOBI/Iﬁ npu £ = D HpI/I OJHUX M TECX XC
YCJIOBUAX (3) Ha KOHIIC CTOMKH qamie BCCro BCTPEUAOTCA CICAYIOIMNUE BUAC I'PAHUYHBIX YCJIOBI/Iﬁi

a) mpm z=10 u={],z—;={] (7)

(cnyqaﬁ KCCTKOIo 3alcMIICHUA CTOMKU TPYHTOBBIM OCHOBAaHHEM, KOTOPOMY COOTBCTCTBYCT

5, =0,68, =0);
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#0, 6, =—1—=0 8)

6) 6, =
(momyckaercs cIBUT OCHOBaHUS 6€3 TOBOPOTA);
B) 61 = {], 62 * {]
(momyckaeTcs MOBOPOT OCHOBAaHUSA 0€3 TOBOPOTA);
Koodpdummentsr k_u k @ OTPEIENSIOT KECTKOCTh TPYHTOBOIO OCHOBAHMUSI TIPH Z = 0.

[TompoOHO paccMOTPUM MPOLECC CBOOOJHBIX KOJEOAHUH, COOTBETCTBYIOIIUH CIydaro
KECTKOTO 3alllEMJIEHUS CTOWKM IPYHTOBBIM OCHOBAaHMEM TP TPAHMYHBIX yciIoBusx (3) npu Z = 1.

N3BecTHO, uTO, moacTaBsis (5) B (1), MOKHO MOJIyYUTh OOBIKHOBEHHOE MU pepeHnnanibHoe
YPaBHEHHE YETBEPTOTO TOPSIKA OTHOCUTENBHO Z (K Z), pelenre KoToporo mpeacTaBiaeHo kak (6).

3nech Gpynkiuu A.H.KpbutoBa umeror Bu
1
U(kz) = 5 (chkz — coskz),

1

S(kz) = 2 (chkz + coskz),
1

V(kz) = 3 (shkz — sinkz),

1
T(kz)= 3 (shkz + sinkz)
YrtoOBl y10BIETBOPUTH IPaHUUHBIE YCIOBUA (7), HAXOIUM
Z(kz) = CU(kz) + DV(kz) 9)

Ecnu npeneOpeys MOBOPOTHBIM JABIKEHHEM pPe3epByapa C KUAKOCTHIO (OHO Oy/IeT YITEHO B
JaJbHENIIIeM), TO Heu3BeCTHbIe PyHKIMU, BXoasuue B (3), onpeuenmoTc;I 13 YpaBHEHHUS

O+ f,®=(- 1/a)|5| s, n=12,. (10)

[TocraBnsas (5) B ypaBHeHuwe (9), [UIsi yCTAaHOBUBIIMXCS TapMOHHYECKUX TIPOIECCOB
noJryqaem

af,(t) = — % (Acoswt + Bsinwt)Z(kz) (11)

IMoacraemsas (5), (11) B rpanuunsie ycmoBus (3) nmpu z =1, ¢ yciaosuem, uto Z(z)
onpexensercs u3 (9), Haligem

CIVy) +yUB) +D[S(y) +yV(y)B(y)]l =0

CIS(r) —y2U)e()]+ DIT(y) —y2V(p)e(y)l =0 (12)
Cney = ki,
m, +m. 2a® - w?

By =TT P N e 2|

p ALl my gh & mzpzﬂ(i) 1

n Ej

h . 1\ Hm. h 12 .m £ d
EI:'}/)_ m)h 1+_2 +_ D . n;‘)h n na '

21 pgﬂf 2h3) " 21p, Al 1Pp,A hg Lu ( ) —

= J’

Cucrema (12) naet cienyroiiee 4aCTOTHOE YpaBHCHHE:
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1+ chycosy — yB(y)[chysiny — shycosy] — y*e(y)shysiny = 0 (13)

OTO CI0KHOE TPAaHCLEHJEHTHOE YPAaBHEHHME IIOJYyYEHO C YYETOM MOMEHTOB U
HepEPE3BIBAIOIIMX CUII IPH Z = [, HO 9YEKT MOBOPOTHBIX ABUKEHHUI HE YUTEH.

Ha ocHoBe aHanmmu3a CBOOOJHBIX M YCTAaHOBUBIIMXCS KOJ€OaHMH MOXHO CJiesaTh
CJICAYIOUINHA BBIBOJI: PE30HAHCHOE COCTOSHHE COOPYXEHHs, KOTOPOE CBSI3aHO C NPHOIMKECHHEM
YacTOThl BHEIIHMX HArpy3ok K COOCTBEHHOW 4acTOTE€ CUCTEMbI, TpeOyeT TOYHOIO OINpe/eieHus
9acTOTHl COOCTBEHHBIX KojeOaHuid. Ecnu cuuTaTh >KMIKOCTH 3aTBEplEBIIed W TpeHeOpeyb
MOMEHTaMHM WM MOBOPOTHBIMHM JIBWKCHMSMHU pe3epByapa, TO TMpH YacToTax KojeOaHui,
COOTBETCTBYIOILIMX ITHUM 3HAUEHUSIM, HE BCEI/la BO3HUKAET PE30HAHC, TaK KaK UCTHUHHBIN CIEKTP
4acTOT CUCTEMBI 3aBUCUT OT Y4E€Ta HCTUHHBIX YCIOBHH HA TPAHUILIE, 3alIUCHIBAEMBIX KaK IPAHUYHBIC

YCJIOBUSL.
CnHcoK TuTepaTypsl
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ATROF MUHITNI MUHOFAZA QILISH MUAMMOLARI VA YECHIMLARI TAHLILI
X.M. Sadullayev

Farg ‘ona politexnika instituti,
(Qabul qgilindi 19.10.2024 y.)

Annotatsiya: Maqgolada sement korxonalari quvvatini ko ‘tarish ishlari zamonaviy, kam harajatli,
ishonchli va samarali chang ushlash qurilmalarini joriy etish bilan birga amalga oshirilishi, ishlab turgan
korxonalarga yuqori texnik-igtisodiy ko ‘rsatkichlarga, chang ushlash samaradorligiga ega bo‘lgan
apparatlarni o ‘rnatish, ularni ekspluatatsiya qilish ishlarini takomillashtirish atrof-muhitni muhofaza qilish
masalasini hal etish muammolari tahlil etilgan.

Kalit so‘zlar: ekologik holat, ishlab chigarish jarayoni, o ‘ta mayda zarrachalar, aerozollar, o‘ta
yuqori disperslik, energiya almashinuvi.

Aunomauusn: B cmamve npoananuzuposamvl npodiemvl peulenus KOI0SUUecKol npobiiembl,
C853aHHbIE C NPOBeOeHUeM pabom no HOObeMY MOUWHOCHU YEeMEHMHbIX NPeOnPUIMuUll, CONPOBOHNCOAIOUUXCS
BHeOpeHUeM  COBDEMEHHbIX, MANO3AMPAMHBLX, HAOENHCHHIX U  IPDEeKMUBHbIX — NbLIEYIABIUBAIOUUX
VCMPOUCMS, YCMAHOBKOU HA OeUCMBYIOWUX NpeOnpusmusix annapamos ¢ GblCOKUMU MeXHUKO-
OKOHOMUHYECKUMU noKazameiimu, B(ﬁd)ek‘muGHOCfanO yiaaeiueanus nvliu, CO6EPUIEHCNBOBAHUEM pa6om no
ux axkcniyamayuu.

Knrwwuesvie cnoea: sxonocuueckoe cocmosrue, I’lpOLBGOOCWlG@HHbZZZ npoyecc, ceepxmenxKue
yacmuybsl, aspo307u, C6epxXeblCOKAA c)ucnepcu}l, aﬂepeemultecmtﬁ obmer.

Annotation: the article analyzes the problems of carrying out the work of lifting the capacity of
cement enterprises along with the introduction of modern, low-cost, reliable and effective dust capture
devices, the installation of apparatus with high technical and economic indicators, dust capture efficiency to
working enterprises, the improvement of their operation to solve the issue of Environmental Protection.

Keywords: ecological state, production process, extremely fine particles, aerosols, extremely high
dispersion, Energy Exchange.
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Atrof muhitni muhofaza qilish butun yer yuzi aholisi oldida turgan eng katta muammolardan
biri hisoblanadi. Fan texnikaning rivojlanishi jamiyatga misli ko‘rilmagan yutuqlar keltirish bilan
bir qatorda jamiyat bilan tabiat o‘rtasidagi munosabatlarning keskinlashishiga, ekologik holatning
yomonlashishiga, tabiiy resurslarning isrof bo‘lishiga, suv, havo, tuprogning ifloslanishiga,
zaharlanishiga, o‘simlik va hayvonlarning kamayib ketishiga va boshqa salbiy oqibatlarga olib
keldi.

Shu sababli toza muhitda hozirgi va kelajak avlodlar sog‘ligini ta’minlash, tabily
boyliklardan ogilona foydalanish bilan bir gatorda chigindisiz texnologiyalarni ishlab chigish,
sun’ly ekosistemalar (qishloq xo‘jaligi)ning doimiy va yuqori hosildorligini ta’minlash, aholining
turli tabagalariga, jumladan barcha rahbarlar va mutaxassislarga atrof-muhit muhofazasi
muammolarini va uning yechimi to‘g‘risidagi tushunchalarni izchil tushuntirish orqali tabiat
muhofazasini amalga oshirish talab gilinadi.

Respublikamizda atrof muxitni muhofaza qilish davlat siyosati darajasidagi ish bo‘lib, unga
alohida e’tibor berilmoqda.

Mutaxassislarning ma’lumotlariga qaraganda har yili respublikaning atmosfera havosiga
4000000 tonnaga yaqin zararli moddalar qo‘shilmoqda. Shularning yarmi uglerod oksidiga to‘g‘ri
keladi. 15 foizini uglevodorod chigindilari, 14 foizni oltingugurt qo‘sh oksidi, 9 foizini azot oksidi,
8 foizini qattiq moddalar tashkil etadi va 4 foizga yaqini o°‘ziga xos o‘tkir zaharli moddalarga to‘g‘ri
keladi.

Yugoridagilarni e’tiborga olib respublikamizda istigbolga, ya’ni atrof muhitni muhofaza
qilish va tabiiy zahiralardan oqilona foydalanish bo‘yicha maxsus Dastur ishlab chiqgilgan. Unda “...
Sanoat korxonalarida atmosferaga, suv havzalariga va tuprogga ifloslantiruvchi hamda zararli
moddalarni tashlaganlik uchun solinadigan soligdan keng foydalangan holda mas’uliyatni
oshirish...” ko‘zda tutilgan.

Hozirgi kunga kelib, butun dunyodagi ekologik holat ko‘pchilikni birdek bezovta qilmoqda.
Ekologik halokat ko‘z o‘ngimizda dahshatli tus olmoqda. Atrof-muhitni muhofaza gilish va mavjud
tabiiy resurslardan samarali foydalanish masalalari dolzarbligicha golmokda.

So‘nggi yuz yil ichida dunyo aholisi salkam 4 barobarga; inson yaratgan texnik
vositalarning o‘rtacha harakat tezligi — 100 barobarga; energiya olish mikdori — 1000 barobarga;
harbiy qurollar quvvati — 1000000 barobarga ortdi. Hozirga kelib Yer yuzidagi qishloq xo‘jaligiga
yarogli yerlarning — 70%i, o‘rmonlarning - 50%i, biologik resurslarning -70%i, chuchuk suv
zaxiralarining - 20%i insonlar tomonidan o‘zlashtirilib foydalanilmokda. Yiliga yer qa’ridan turli
magsadlarda 120 mlrd tonna turli minerallar va tog* jinslari qazib olinmogda, 900 km? toza-chuchuk
suv sarflanmokda, ekin maydonlariga 500 mln tonna mineral o‘g‘it va 4 mln tonnadan ziyod turli
zaharli pestitsidlar qo‘llanilmokda, 3 mlrd tonna neft mahsulotlari ishlatilmokda, 250 mingdan ortiq
yangi kimyoviy moddalar sintez gilinmoqda. Bunday misollarni yanada ko‘plab keltirish mumkin.
Hozirga kelib, inson tomonidan yaratilayotgan moddalar va amalga oshirilayotgan jarayonlar
ko‘lami shu darajaga yetdiki, yerda o‘ziga xos sun’iy yoki antropogen modda va
energiya almashinuvi real vogelikka aylanib qoldi. Ba’zi hollarda bu jarayon tabiiy
jarayonlardan ham ustunlik qilmokda. Tabiat bilan bo‘ladigan munosabatlarda uning
gonuniyatlarini pisand etmaslik yoki yetarlicha e’tiborga olmaslik, ITI imkoniyatlaridan ko‘pincha
bir tomonlama noto‘g‘ri foydalanish dastavval tabiatda, so‘ngra esa jamiyat va inson hayotida bir
gator kutilmagan salbiy ogibatlarni yuzaga keltiradi. Tabiatdagi va u bilan jamiyat o‘rtasidagi
muvozanat buziladi. Agar inson tomonidan tabiatga o‘tqaziladigan salbiy ta’sirlar kuchli va uzoq
davom etsa, tabiat bunday tazyigga bardosh bera olmay tezlik bilan tanazzulga uchraydi, inson va
jamiyatning moddiy negizi bo‘lgan tabiat zaiflashib asl holatini yo‘qotadi.
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Tabiatdagi salbiy o‘zgarishlar majmui birinchi galda insonlar salomatligiga katta ziyon
yetkazmokda. Aholining umumiy kasallanish darajasi to‘xtovsiz o‘sib bormoqda, nafas yo‘llari,
oshqgozon-ichak, onkologik, allergik, yurak, qon-tomir va asab kasalliklari ko‘payib, yangi
noma’lum kasalliklar paydo bo‘lmokda.

Xorijiy mamlakatlar atmosferasini ifloslantiruvchi gazlar ichida is gazi, uglevodorodlar va
azot oksidlari barcha tajovuzkor gazlarning 60-70% ini tashkil qilsa, respublikamizda bu
ko‘rsatkich 35 foizni, ayrim shaharlarda (Andijon, Buxoro, Samarkand, Toshkent) esa 80 foizni
tashkil giladi. Mustaqil Davlatlar Hamdo‘stligi hududlarida avtotransport vositalari tomonidan 2023
yilning o‘zida 50 million tonnadan ortiq zararli tashlamalar havoga chigarib tashlangan. Moskva,
Sankt-Peterburg, Toshkent, Yerevan va boshqa shaharlar havosida is gazi ruxsat etilgan me’yordan
3-10 marta ziyod ekanligi kayd etilgan. Bu borada kundan-kunga ko‘payib borayotgan havo
laynerlari xam o‘z xissasini qo‘shmoqdalar.

Turg‘un manbalardan atmosferaga 150 dan ziyod zararli moddalar chiqgarib yuborilmokda.
Shulardan 84% ini Toshkent (300 ming tonna), Qashgadaryo (214 ming tonna), Buxoro (99 ming
tonna), Farg‘ona (57 ming tonna) va Navoiy (47 ming tonna) viloyatlarida joylashgan korxonalar
xissasiga to‘g‘ri keladi.

Tadgiqotning magsadi sement ishlab chigarish changlarini yuqori samaradorlikka ega
bo‘lgan ho‘l usulda chang ushlovchi apparatlar yordamida ushlab qolish imkoniyatlarini o‘rganish,
har tomonlama amaldagi chang ushlash apparatlaridan ijobiy ko‘rsatkichlari bilan farqlanuvchi
apparatni tadbiq etish uchun sanoat korxonalariga taklif tayyorlashdan iborat. Buning uchun
respublikamizda va xorijiy davlatlarda sement changlarini ushlashda qo‘llanilayotgan
texnologiyalar, texnologik mashinalar va jixozlar, ularni ekspluatatsiya qilish bilan bog‘liq
masalalar atroflicha taxlil qilinib, sement changlarini ho‘l usulda ushlashning eng magbul
variantlarini izlab topish va ushbu taklif etilayotgan apparatning texnik iqtisodiy ko‘rsatkichlarini
asoslash ustida ish olib borildi.

Tadgigot davomida turli xil changlarning xossalari taxlil etildi, aedrozollar xarakteristikalari
eng zamonaviy usullar va asboblar yordamida batafsil taxlil etilib ho‘l usulda chang ushlash
jarayonining va uni amalga oshiruvchi apparatlarning giyosiy taxlili keltirildi.

Izlanishlarning ko‘rsatishicha, changli gaz haroratining yuqoriligi, miqdorining ko‘pligi
sement changlarini ho‘l usulda ushlash har tomonlama samarali ekanligini tasdiglaydi. Aynigsa,
sement changgi tarkibida 10mkmdan Kkichik zarrachalar mavjudligi, mayda zarrachalarni
cho‘ktirishda ho‘l usulning elektrik usul va filtrlash jarayonlariga nisbatan qator afzalliklarga ega
ekanligi barcha mutaxasislar tomonidan tasdiglangan. Shu bilan birga sement changlarini ho‘l
usulda ushlash apparatlarining joriy etilishi o‘ta katta gabarit o‘lchamga, murakkab konstruktiv
tuzilishga ega bo‘lgan, katta miqdorda yuqori kuchlanishli elektr energiyasini sarflaydigan elektro
filtrlardan foydalanish o‘rnini konstruktiv sodda, harakatlanuvchi gismlardan xoli bo‘lgan, suvdan
boshqa sarfga ehtiyoji bo‘lmagan apparatlarning joriy etilishi katta amaliy ahamiyatga ega.

XXI asr boshiga kelib insoniyat tomonidan yaratilayotgan yangiliklar, texnika taraqqiyoti,
amalga oshirilayotgan texnologik jarayonlar tabiiy jarayonlardan ustunlik gilmoqda. Tabiat bilan
hamjihatlikda yashash qonuniyatlarini pisand etmaslik yoki e’tiborga olmaslik, ilmiy texnika
taraqqiyoti imkoniyatlaridan bir tomonlama, noto‘g‘ri foydalanish avvalo tabiatda, keyin esa
jamiyat va inson hayotida ko‘plab salbiy oqibatlarni yuzaga chigaradi.

Sanoat korxonalari tomonidan atrof-muhitga chigarib tashlanayotgan changlarning asorati
ular tarkibidagi kimyoviy moddalarning biologik faolligiga, tabiatiga, fizik xususiyatlariga bog‘liq
bo‘lib, aynigsa sement changi atrof-muhit, insonlar salomatligi uchun juda xavfli hisoblanadi. Shu
bilan birga atrof-muhitga katta miqdorda qayta ishlashga yo‘naltirilgan qimmatbaho material ham
nobud bo‘lib chiqib ketadi.
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Shu sababli ham ishlab chiqgarishni jadallashtirish, sement mahsuloti sifatini oshirish, sement
korxonalari quvvatini ko‘tarish ishlari zamonaviy, kam harajatli, ishonchli va samarali chang
ushlash qurilmalarini joriy etish bilan birga amalga oshirilishi, ishlab turgan korxonalarga yuqori
texnik-igtisodiy ko‘rsatkichlarga, chang ushlash samaradorligiga ega bo‘lgan apparatlarni o‘rnatish,
ularni ekspluatatsiya qgilish ishlarini takomillashtirish atrof-muhitni muhofaza gilish masalasingi hal
etish yo‘llaridan biri ekan.

Adabiyotlar
[1]. Sadullayev X.M. “Atrof muhitni muhofazalovchi texnika”. Darslik. Farg‘ona, “Klassik”, 2020, 264b.
[2]. PhHip AAlsop, PhD, The cement Plant Operations Handbook for Dry-Process Plants Seventy Edition January
2019, 287p.

®OCHOP KYKYHUHU ADPOD®OHTAH YCYJHUIA ITYPKAIII OPKAJIA YFUT
JOHAJIAP CUPTUHU KOILJIAIII BA KYPUTHII TEXHOJIOT'UACHU

P.X. Mupmapunos, H.P. Paxa0Oosa

DapzoHa ROIUMEXHUKA UHCIMUmMYmu,
(Kabyn kununou 19.10.2024 1)

Annomamuyusa: Makonada azomau Y2umiapHu ROPMAAWOAH Myxogazarauwl maxcaouoa yeum
OJOHanapuea Kapama Kapuwi UYHAIUWoa a’po@anmarn ycyauoa xaeo ea Gocgopum KyKyHUHU HYPKAW
OpKaAU OOHANAP CUPTRUHU KONLAW MYEPUCUOA MABIYMOM OEPUNAH.

Taanu cyznap: munepan, nopmiaut, yaum, azom, gpocpop, moooa

Annomayua: B yensax 3auumol azomusix yOoopeHuli om 83pvleéa 6 Cmamve npusedenvl C8e0eHUsl O
NOKPLIMULU NOBEPXHOCIU 2PAHYTL  AIPOPAHMAHOM NymeM ONPLICKUBAHUSL 8030VXOM U pochopummbim
NOPOUWKOM 8 HANPAGLEHUU, NPOMUBONOTONCHOM SPAHYLAM YOOOPEeHUl.

Kniwouesnie cnosa: munepan, 63puis, yoobpenue, azom, pocop, eeujecmeo

Annotation: The article provides information on covering the surface of the granules by spraying air
and phosphorite powder in the direction opposite to the fertilizer granules in order to protect nitrogen
fertilizers from explosion.

Keywords: mineral, explosive, fertilizer, nitrogen, phosphorus, substance.

MuHepan VFuTIap KUIUIOK XY)KaduTHAAa YCUMIIMKIAp y4yH MUHEpall o3yKa cudaruia
nnaruiany. Ly 6unan 6upra énumra yta xaB¢uu Ba nopTJiamira MoiuI xucoOaanaan. Munepan
Vrutnapaad yaymiau (origananui, xaBgau TOMOHJIApUHU HeWTpasuiam Makcaauaa “Farg‘onaazot”
AJ KOpXOHACH MHHOBAIHOH IIOMHXANap acoCHMAa SHTM Typaard asor pocdopmu yrutaap (ADY)
nnuTad YUKApUITHU HYira KyHraH, sbHU MaxcyJoT JOHAJIApUTra CUPTaKTUB MO/ 1ajiap OWIaH HUIILIOB
6epunud, ruapodod Karmam xocua KuiauHrad. CupraktuB moana cudaruna gochoput Morgacu
KyKyHHJaH (oiiianaHuiras.

Ymly MyaMMOHM CHHYMKIA0 ypraHum Ba Oy HyHanuIga WIMHA-TaJAKMKOT HIUIAPHHU
onu0 OopuIl KOPXOHA/Aa TEXHOJIOTHK Kapa€H pexumiapyd TYFpU TaHJIAHMAaraHJIWTMHU, aMMOHUHN
HUTpAT JOHAYAJAPUHHUHT CUPTU (POChHOPUT KYKYHH OMIaH TYIUK OUp XHJ KOIJIAaHMAaraHJIUTHUHH,
KoIulaMa KaTlaMd KaJIMHJIWTMHUHT Tajad Japakacuja sMaciuruHu, Oy >kapaéHaa Tanal
STUIIANTAH (PU3KUK KUMEBHNA peKUMIIAP TYJIMK aMalira OMIMPHIMAralIMTMHN Ba KypUTHII KapacHu
PeXKUMIIApH AXIIU WYNTra KyHWIMaraHjIuruHya Kypcataan, KoJlaBepca, aMMOHUM HUTPATHUHT CyBJa
SPYBUAHJIMK KO3(PPHUIEHTH IOKOPUIINIH, TUTPOCKOIUIMTH Ba MOJIMMOpP( Y3rapyBuyaHauru cadbadmu
aMMOHUH HHUTpAT KPUCTAJUIApU y3apo EMUINO, KATTUKIAMNO KOJaau, CEMMITYBUAHIUTH HYKOIHO
YHU WIIIATUII KUHMHTamaad. Ymoy MyaMMo OWiaH Wirapu xaMm LyrFyiianuiaran 6ymmo, AC-72

KypWiIMajaru JIOHaJOpJIAIITUPULI MUHOpacuIaH Tai€p OYau0 TymaéTraH aMMOHUN HUTPAT YFUTH
KypuTuin 6apabanura KupuTuinbd GochopuT KykyHH OujiaH KOIUIAIIJIAH OJIUH Xap OWp JOHAIOP
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aMMOHHMI HUTpaT (opcyHkamap €paamuna cyB OwiraH HamiaHwiraH (GochopuT KyKyHH OwWitaH
KOIUTaHUO, CYHT KypUTHII 6apabanuga Kyputuwiras [1].

Ymby Tap3ma KypuTwiIrad Maxcyinot cudarcus 6yimo, oup-oupura Enummob kerrad. YyHKH
IOKOpUJAa aTUIATaHUIEK, aMMOHHIM HHUTpAT CyBJAa SIXIIM 3PUNIN, KOJaBepca IOKOPH XapopaTia,
spau 100°C ma spyBuammk kodduuuentr 1000 ra TeHr 6Yaramiuru yayH To GocGopuT KyKyHH
OWlaH ydpamiryHra Kajaap 3pu0 KeTHIIl X0JUIapy XaM ydparal €ku (pochopuT KyKyHUTa KeparuaaH
KYTIpOK OyJlaHuO KEeTHIW XoJaTiapu 103 Oepran. Xocwi Oynran y4 ¢azanu €ku yd KOMIOHEHTIIH
MOJJITaHUHT (AaMMOHHI HUTpPAT, CyB Ba GpocopuT KyKyHH) Xap OMpHU Xapopatra Xap Xuj TabCUpYaH
OYNTaHIUKIApH XaM TabCUp KWITaH Oynumy MyMKuH. LLIyHUHT y9yH KypUTHII aBpHIa EPIUTHIL,
MapyuajaHuil Xojatiapu ydparan. HarTwkana MaxcylaoT MycTaxkaM JTOHAJIOpJMKKA SpHIla
oJIMacziaH Oup-Oupura EnuImud KOIraH.

IOkopunaru 6aén >TwiraH XojaTilapHU XUCOOra OJIraH XOJJla Ba aMMOHHMI HUTpAT MIUIA0
YUKapUILI TEXHOJOTHK >Kapa€HUHMU sHAa Oup OOp CHMHUMKIA0 ypraHuO® UYMKHII OPKAJIM aMMOHUMN
HUTpAT JOHaNapu CHUPTUHU (HocHOpUT KyKyHH OwnaH cudariy KOIalml Ba KypPUTHII Y4yH
KOMOWHAIMSUTAHTaH yCyiaad (HonganaHuwiIIn, ShHU TOHAJIOBYM MUHOPA ocTura (poHTaH (paBBopa)
XOCWJI KWIYBYHM ‘“KAafHOBYM KaTiaM’ KypUTKHYM OunaH Oapabaniy KypUTTUYIApAaH TaIlIKKI
TOIITaH arperaTr YpHaTHIIIN.

1-pacm. A30T pocdop YFUTHHH JOHATOPIAIITAPHII Ba KYPUTHII KapaéHHHUHT cxeMacH. 1-6ocum G6axw,
2-aKyCTHK TpaHyJsTOop, 3-cKpy0Oepnap, 4-10HagopIal MUHOpPAacH, 5-I0HaZOpIaHaéTraH CylOKIaHMa,
6-MaBXyM KaTiaamil KypHTrad, 7-QochopuT KyKyHH OWMIaH TabMUHIATHY, 8-Hacoc, 9-0apabaHin KypuTrud
kopmycu, 10-capanoBun namxapa, 11-Hacanka, 12-Taii€p maxcynor, 13-Tacmanu KoHBeilep.

AMMOHMI HUTpAT UNUIA0 YUKAPHIN TEXHOJIOTHSCUTA KeJicak, y atMocdepa Obocumuia Ba -
50°C man 169,6°C raua xapopar opanuruia Genn Xuil KpUCTAUIMK makiauaa 0yaaau. NH4O03-H20
MoNMTepMUK Auarpammacuia (1-pacm) aMmmoHuii HUTpAaTHUHT [-1V TypFroK KpHCTall MIaKIM y4yH
Xapopar OpajuKJIapyu KypCaTHITaH.

V 169,6°C na cyroxnanamu Ba V makmu 5ca-16,9°C nan Kyiin xapopaTaarvia TypryH
O6ymanu [2]. AMMOHUI HUTPATHUHT CYBJIM 3PUTMACHHM KPHCTAJUIAHUII XapopaTHIaH IOKOPHPOKIa
OyFiaTuiica, TaMOMaH CyBCU3 CYIOJITaH Ty3ra aijaHaau. ¥ yTa TUIPOCKONHMK MOJ1a XUCOOIaHau.
30°C xapoparna tyituaran sputMacu (70,2% 11) HUHT r03acuaaru 0yr 6ocumu 2,46 klla (éxu 18,5
MM.CUM.YCT) aTpoduia, TMIPOCKONMUK HyKTacu 3ca 60% atpoduaa O6ynanu. XaBOHUHT HUCOMIA
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Hamimru 60% naH oxopu Oynaranga y HamyiaHuO Kosnaau. AMMOHMIM HUTpaTra SpyBYaH HOOPraHUK
Ty3/lap KYIIWIraHAa THUTPOCKOMUKIUTH Tacaiin0,XxaBoJaH HaM TOPTHIN TE3JIMTH 3Ca OIIAJIH.
Macanan 1,2% Marauii HUTpatT KyIuiaca, aMMOHUN HUTPATHUHT TUTPOCKOIUK HyKTacHu 8-12% raua
nacasiii, HaM TOPTHIL TE3JIUTU 3ca OIIaH.

Hutpar kucimotacuHM aMMuak ra3u OujlaH HeMTpaiaml HaTWKacuJa aMMOHUN HUTpAaT
XOCHJI KWJIMHAH:

NH3(r) + HNO3(c) > NH4NO3(x) +144.,9 kK

By rereporen cucrema 5K30TepMHK kapa€H OynuO, karTa Te3nuk OunaH Oopaau Ba Ky
MUKJIOpJaTd UCCUKIUK akpannO ynukaau. Canoataa Oy UCCHKIMKIAH PEAKIUs HATHKACHIA XOCUII
KWIMHTaH SPUTMAHUHT KOHILIEHTPALMSICHHU oOluupuinga yHymin ¢oigananuwnanu. 47-60% nu
HUTpPAT KUCIOTACMHM aMMHUAK Ta3W OWJIaH HeWTpalllall HATHKAaCHAa aMMOHHN HUTpPAT 3PUTMACH
xocun 6ynanu. by sputmanu Oyfnatuiniia HEUTpaJIAHUILI WCCUKIUKIATA HUTPAT KUCIOTACUHUHT
KOHIIEHTPAIUSACUTA TYFPH MPOTIOPIIHOHANT PaBUIIIA OOFIUK OYIam.

HonanopioBun MuHopa kecuMu 1 1x8m ymuammu TyFpu TYpT OypuakmaaH, 1eBOPH 3ca 2MMITA
08X17T mapkagaru mynatinaH sicairad Oynaaw, YHUHT Oamanmmura 63,5M ra TeHr. MUHOpaHUHT
TaIIKd TOMOHH YTJIEPOJUIH MyIaT Oofinamiapy OMIaH MaxKkaMjaHraH. XOCHJI KWIMHTaH CYIOKIaHMa
6ocum Oaxura xenu6 Tymaau. bocum Oakupan cyrokinaHmMa TeOpaHMa aKyCTHK JOHAAOpiaruura
175-185°C xapoparna kenm0, OCTKM TEIUMKIM TeOpaTruuiaH KenaéTraH aKyCTHK TeOpaHWIIHU
CUHIAUPHO 0MO MuHOpa Wumra cound rdopamu. CounmnaérraH aMMOHMNA HHUTPAT CYIOKJIAHMACH
0,2% nampua, 169,6°C xapopataa xpucrannana oonntaiiay, 140°C xapopaTaa sca Tyia KOTaau.

Karrtuk xonatgaru ammonuii autpar 169,6°C nan -50°C raua 6ynran xapopar opaauruia
KpUCTAIIJI CTPYKTypacH, 3UWIAHTaH KPUCTAIAPU Ba KPHUCTAIUT MaHXKapacu XaxMu OuiaH Oup
oupunan (apk Kumaguran oem xmi noaumopd moaudukarms xonatuaa 6ynaau (1-pacm). Xap oup
Moaudukanus Y3 XapopaT UHTEpBaluAa TYpFyHIUKra osra Oynub, Oup wmonudbuxanusnaxn
OommKacura YTHIa YHUHT CTPYKTYPAacH Ba KPHUCTAUIMK TMaHXAPACUHUHT XXKMHU y3rapamu. by
y3rapuin  KaiiTyBuaH okapaH OYynuO, MCCHKIMK  aXpanuOd UYMKUIIKA EKU  HCCUKIIHUK
FOTHJIUINY OWJIaH Ky3aTHJIa Iy Ba HUICOWH XaKMHUHT cakpab y3rapuiy Ouiman Oopai.

AMMOHUI HUTpAT CYIOKJIAHMACHHUHT TEXHOJIOTHK apa€H TaBOMHUA COBYIIU HATHXKACHAA
YHHHT CTPYKTYpacu KeTMa-KeT OMpUHYIH MOAU(PHUKAIUS NKKHHIYNCUTA, UKKUHIMCHIAH YIHHIUCUTA,
YUMHYHCHIIAH TYpPTUHUMCUTA Ba TYPTHUHUMCHAAH OemmHuucura ¥yirapub Oopaau. bup
MonuUKanysiaH OomIKacura VYTUII HYKTacuAa INak/ulaHaéTraH KpHcTauiapaa OKOpH
Ky4WwIaHUIUTK AedopMarus Xocui Oyiaau Ba Oy KpUCTAIIApHUHT MapyalaHumura cabad 0ymamu.

OHr okopu Kyuwilanum — aedopmanmscu  ammonmii  HuTpaT NH4NOs  kpuctamuHuHr
[Imomndukanusinan 111 ra Ba IV ra y3rapud yrummna xocun Oynaau. By xomat sneMeHTap Xaxm
kpuctai namxkapacu IlI-monudukanusara yrumina o3 6epaau, spHau [I-Moaudukanusara Huc6aTan
Il-Mogndukanmsga KPUCTAUTHUHT 3JIEMEHTap Xa)XKMU MKKW Oapobapra kartanamub KeTaau, Iy
BakTHUHT y3una Il Ba IV-mMoauduxanusiapaa sneMeHTap Xax yiuammapu Oup Xuil xojaTnaa
oynan. |lI-momnduranmsnan lI-moaudukanusra yrum 84,2°C xapoparaa, I11-gan 1V-ra yTum sca
32,3°C xapoparna pyit Gepa.

AMMOHUI HUTpAT XapOpaTUHUHI Nacaiin® KeTUIM OKuOaThaa KpucTaiap napdaiaHuo
KETUIIMHUHT oyiguHu ol yuyH [[—>111—IV Monudukanusiap keTMa-KeTJIMTMHA aIMaIITHPHIL
opKanu OapKapopIWTMHH TabMHUHIAII, sbHU [I-Momudbukamusnan [V-momudukanmsra 11
MoauUKAIMSIHA KOJIUpUO, cakpad YyTwica makOyn Oynmaau. By xonatnma amMMoHHME HUTpaT
NH4NO3 kpuctanm Xa)XKMHUHT Ky4wIaHUII JedopManuscu HUcOaTaH MUHUMYM Oynanu, ayHKuU I
MOAUGUKAIMSHUHT KPUCTAUT TMaHkapa Xaxmu 163,7 A3 oY, [V-momudukanus KpucTamt
NaHKapacy Xaxmu 3ca 1554 A3 un Tamknn kunamu (1-pacMa IyHKTHpP YA3HFUTA KAPaHT).

JloHaOp7I0BYM MHHOpPA OCTUTA >KOMJAIITHPWITAH “KalHOBYM Karjam’ KypUTTHYH OHp
NAaUTHUHT Yy3uAa Tylmlaérrad, Xajld TyjJa KOTHO yirypmMaraH aMMOHMM HUTpaT JOHajlapura
KapaMakapIim WyHanumaa xaBo Omwiad oupra ¢pochoput KyKyHUHU a’po(doHTaH ycynauaa mypkad
JOHAJAPHUHT CHUPTHHM KYKyH OWJIaH Komuiad Kyputaau. TYIuK KypumaraH MaxCyJOTHH 3ca
arperaTHUHT MKKMHYU KUCMH OYIraH KypuUTuil OapabaHuaa KypuTHiIaau. Xald TYIUK ENUIIMarad
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(dhochopuT KyKyHJIApH ceTKa TeIUTH/IAH TacTra, OapadaHra TYKWINO KeTaau Ba YHH YUKapHO 00
Kaiita (oiinasaHuIl MyMKHUH.
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OLOVBARDOSH G'ISHT ISHLAB CHIQARISHDA XOM ASHYOLARNI
SARALASH JARAYONINING AHAMIYATI

R.J. Tojiyev?, B.S. Ortigaliyev?

Farg ‘ona politexnika instituti,
(Qabul qilindi 19.10.2024 y.)

Annotatsiya: Ushbu ilmiy maqola olovbardosh g'isht ishlab chigarishda xom ashyolarni saralash
Jarayonining ahamiyatini o ‘rganadi. Maqola xom ashyo sifatini yaxshilash va ishlab chigarish
samaradorligini oshirishdagi saralash jarayonining ta'sirini tahlil etadi. Saralash jarayoni xom ashyo
granulometrik o‘lchamlari, ya'ni 0-1 mm, 2-3 mm va 3-5 mm bo ‘yvicha amalga oshiriladi, har bir
granulometrik guruhning mexanik mustahkamlik, termal chidamlilik, energiya sarfi va chigindi migdori kabi
ko ‘rsatkichlarga ta'siri o‘rganilgan. Natijalar shuni ko ‘rsatadiki, saralash jarayoni mahsulot sifatini
sezilarli darajada oshiradi, energiya sarfini kamaytiradi va chigindilar miqgdorini minimallashtiradi.
Magolada barabanli saralash mashinasida amalga oshiriladigan saralash jarayonining samaradorligi, xom
ashyoning sifar ko ‘rsatkichlari bilan birgalikda ishlab chigarishning umumiy samaradorligiga qanday ta'sir
qilishi ko ‘rsatilgan. Shuningdek, xom ashyolarni saralashning optimal parametrlarini aniglash va ishlab
chigarish jarayonlarini yanada takomillashtirish uchun tavsiyalar berilgan. Magola kimyo sanoati va
qurilish materiallari ishlab chigarish bo ‘yvicha tadgqiqotlar olib borayotgan mutaxassislar uchun foydali
manba bo ‘lishi mumkin.

Kalit so'zlar:Olovbardosh g'isht, Xom ashyo saralash, Barabanli saralash mashinasi, Granulometrik
o'lchamlar, Mexanik mustahkamlik, Termal chidamlilik, Energiya sarfi, Chigindi migdori, Ishlab chigarish
samaradorligi, Kimyo sanoati, Qurilish materiallari ishlab chigarish, Saralash jarayoni, Sifat
ko'rsatkichlari, Refrakter materiallar

Annomayua: B Oannotl nayynot cmamve paccmampusaemcs sHaweHue npoyecca 6bloopa Coipbs
npu npouseoacmee OCHEYNOPHO2O0 Kupnuua. B cmamve AHAJIU3IUpyemcs 6ausinHue npoyecca cCoOpmupoeKku Ha
VAYUULeHUe KAYecmed Culpbsl U nogvlulenue ¢pgexmusnocmu npoussoocmea. Ilpoyecc copmuposku coipbs
OCYWeCcmeasnemcs no 2pamyiomempudeckum pamepam, a umenno 0-1 mm, 2-3 mm u 3-5 mm, Kaxcoas
cpanyiomempudeckas cpynna umeen maxKue xapakmepucmuku, KAk MexanHudecKkasd npo4rocCniv,
mepMOCWIOIZKOCWlb, OHepcoemMKocmsb U Koauvecmaeo OmX0008. N0 NOKA3AMEAM Uzydanocs. P€3y]lbmal’I1bl
nokaswsleaiont, 4mo npoyecc CcopmupoeKuU 3HAYUMENIbHO noevluiaent Kavecmeo npodykuuu, CHUsicaem
nompeoaeHue dHepeun U MUHUMUSUPYem omxo0bl. B cmamve nokasauo, kax s¢ghghexmuenocmes npoyecca
copmuposKu, ocywecmeﬂﬂeﬂwﬁ 6 6Clpa6aHH012 copmupoeouﬂod MawuHe, emecme C KadecneeHHbIMU
noxazamensimu Coipbsl 6ausem Ha oowyo sgpgexmusnocme npouzsoocmaa. Taxoice oaromes pekomernoayuu
no onpedeﬂenwo ONMUMAIIbHBIX napamempos CoOpmupoeKu Coblpbsi U ()aﬂbyeﬁmemy CcoeepuLeHCcmeo06aHUuIoO
l’lpOM360()CI’i’l@€HHblx npoyeccoes. Cmamesi mooicem 6bimb NOAE3HLIM pecypcom ons cneyuaiucmos,
npoeodﬂu/;ux UCCe008aAHUsL 8 00AacCmuU XUMUYECKOU npomslutieHHocmu u np0u3eodcm6a CMpoumenbHblx
mamepuanos.

Knioueevie cnoea: Ocneynopmwviti xupnuy, Copmuposka cuvipvs, bapabannas copmuposounas
mawuna, I panynomempuueckuti pasmep, Mexanuueckas npounocms, Tepmuueckas CcmOUKOCHIb,
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Onepzonompebnenue,  Koauuecmeo — omxodos,  Dpgexmusnocmsv  npouzsoocmsa,  Xumuyeckas
NPOMbBLULIIEHHOCNTb, Hp0u3eodcm60 CMPOUMENBbHBIX MAMepPpuUalos, Hpouecc COpmupoeKu, Tlokazamenu
Kavecmeda, OeHeynoprle mamepuaiobl

Abstract: This scientific article examines the importance of the raw material selection process in the
production of firebrick. The article analyzes the effect of the sorting process on improving the quality of raw
materials and increasing production efficiency. The sorting process is carried out according to raw material
granulometric sizes, namely 0-1 mm, 2-3 mm and 3-5 mm, each granulometric group has characteristics
such as mechanical strength, thermal resistance, energy consumption and waste amount. the effect on
indicators was studied. The results show that the sorting process significantly increases product quality,
reduces energy consumption, and minimizes waste. The article shows how the efficiency of the sorting
process carried out in a drum sorter, together with the quality indicators of raw materials, affects the overall
efficiency of production. Recommendations are also given for determining the optimal parameters for
sorting raw materials and further improving production processes. The article can be a useful resource for
specialists conducting research in the chemical industry and construction materials production.

Keywords: Refractory brick, Raw material sorting, Drum sorting machine, Granulometric size,
Mechanical strength, Thermal resistance, Energy consumption, Waste amount, Production efficiency,
Chemical industry, Building materials production, Sorting process, Quality indicators, Refractory materials.

Kirish. Olovbardosh g‘ishtlar yuqori harorat va agressiv muhitlarga bardosh bera oladigan
maxsus materiallardir. Ular metallurgiya, neft-kimyo, tsement va boshga sanoat tarmoglarida keng
qo‘llaniladi. Ushbu mahsulotlarning sifati va chidamliligi ko‘p jihatdan ishlatiladigan xom
ashyolarning sifatiga bog‘liq. Saralash jarayoni xom ashyoning fizik va kimyoviy xossalarini
tekshirish va optimallashtirish imkonini beradi. To‘g ri saralangan xom ashyo mahsulotning issiqlik
barqarorligi va mexanik mustahkamligini ta’minlaydi.

Asosiy gism Olovbardosh g‘isht ishlab chiqarishda ishlatiladigan asosiy xom ashyolar
quyidagilar:

Kaolin — yuqori issiglik bardoshliligi bilan ajralib turadi.

Andaluzit va sillimanit — yuqori haroratlarda kristall tuzilmasi o‘zgarmaydi.

Boksit — alyuminiy oksidi migdori yuqori bo‘lgan material.

Saralash jarayonida turli usullar qo‘llaniladi:

Mexanik saralash (elaklash): Xom ashyoni zarracha hajmiga ko‘ra ajratish. Vibratsion va
aylanuvchi elaklar eng ko‘p qo‘llaniladi.

Magnit ajratish: Metall aralashmalarni olib tashlash uchun ishlatiladi. Bu usul xom
ashyoning tozaligini oshiradi.

Optik saralash: Rang va tuzilma asosida ajratish. Yugori aniglik talab gilinadigan holatlarda
go‘llaniladi.

Quyida saralash darajasi va turli parametrlar bo‘yicha tuzilgan

1- jadval
Mexanik Termal Energiya sarfi | Chigindi migdori
Saralash darajasi mustzz(%amllk chidamlilik (%) (birlik) (%)
Saralanmagan 60 55 120 30
Qisman 80 75 100 20
saralangan
To'lig saralangan 95 90 80 10

Bu jadvaldan ko‘rinib turibdiki, saralash darajasi oshgani sari mahsulotning mexanik va
termal xususiyatlari yaxshilanadi, energiya sarfi kamayadi va chigindilar miqdori sezilarli darajada
pasayadi.

Xom ashyolarni to‘g‘ri saralash quyidagilarni ta’minlaydi:

Mabhsulot sifati: Saralangan xom ashyo tarkibida aralashmalar bo‘lmaganligi tufayli
g‘ishtning mexanik va termal xossalari yaxshilanadi.
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Energiya tejash: Saralash natijasida bir xil zarrachali materiallardan foydalanish mumkin
bo‘lib, pechdagi energiya sarfi kamayadi.

Kamroq chigindi: Keraksiz aralashmalar chiqarib tashlanishi ishlab chigarishda hosil
bo‘ladigan chiqindilar miqdorini kamaytiradi.

Saralash darajasining olovbardosh g'isht sifatiga ta'siri

 Mecanik mustabikamik (%)
Termal chidamlilik (%)

3

i
=

Sifat ko'rsatkichl (%)

N
o

o

Saralanmagan Qisman saralangan To'liq saralangan
Saralash darajasi

1-rasm. Saralash darajasining olovbardosh g’isht sifatiga ta’siri.

Bu grafik olovbardosh g'ishtlar sifatining (mexanik mustahkamlik va termal chidamlilik)
xom ashyoni saralash darajasiga bog'ligligini ko'rsatadi. Ko'rib turganingizdek, saralash jarayoni
to'liq amalga oshirilganida mahsulotning sifat ko'rsatkichlari sezilarli darajada oshadi.

Saralash jarayonining asosiy magsadi:

Keraksiz minerallar va aralashmalarni ajratish.

Xom ashyolardagi namlik va donadorlikni nazorat qilish.

Yakuniy mahsulotning sifati va barqarorligini ta’minlash.

Saralash jarayoni ishlab chigarish samaradorligini oshiradi:

Optimal xom ashyo tanlash — ishlab chigarish jarayonida energiya tejaladi.

Resurs tejamkorligi — saralangan xom ashyo texnologik jarayonni barqgarorlashtiradi.

Ishlab chigarish xarajatlarini kamaytirish — kamroq xom ashyo yo‘qotiladi va mahsulot
tannarxi pasayadi.

Saralash darajasining ishlab chiqarish samaradorligiga ta'siri

120+ BN Energlya sarfi
mm Chigindi migdori (%)

100 ¢

B0

60t

Ko'rsatkichiar

40 +

201

Saralanmagan Qisman saralangan To'lig saralangan

Saralash darajasi

2-rasm. Saralash darajasining ishlab chiqarish samaradorligiga ta’siri.

Ushbu grafik xom ashyo saralash darajasining ishlab chigarish samaradorligiga ta'sirini
ko'rsatadi. Saralash darajasi oshgan sari:
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Energiya sarfi kamayadi (yashil ustun).

Chiqindi miqgdori sezilarli darajada pasayadi (gizil ustun).

Saralash jarayonining samaradorligini aniglash uchun bir nechta korxonalarda tajribalar
o‘tkazildi. Misol uchun:

Barabanli saralash mashinasida xom ashyoni granulometrik o'lchamlari bo'yicha saralash
jarayoni quyidagi asosiy granulometrik o'lchamlar asosida amalga oshiriladi:

0-1 mm: Yengil va nozik materiallar, odatda yuqori issiglik va mexanik yuklamaga bardosh
bera oladigan modifikatsiyalangan materiallar.

2-3 mm: O‘rtacha hajmdagi zarrachalar, asosan struktural materiallar va umumiy qishloq
x0‘jaligi mahsulotlari.

3-5 mm: Katta hajmdagi zarrachalar, odatda qattiq materiallar va to‘liq saralangan asosiy
elementlar.

Quyida xom ashyoning granulometrik o‘lchamlari asosida saralash jarayonining ta'siri
hagida malumotlar jadvali tayyorlanadi. Bu jadvalda har bir granulometrik guruhning mexanik
mustahkamlik, termal chidamlilik, energiya sarfi va chigindi migdori bilan bog‘liq ko‘rsatkichlari
ko‘rsatiladi.

Saralash jarayonining granulometrik o‘lchamlar bo‘yicha ta’siri

2- jadval
Granulometrik mull/'ltzﬁglnlilik Termal Energiya sarfi | Chigindi miqdori
o‘lcham (mm) (%) chidamlilik (%) (birlik) (%)
0-1 mm 70 65 115 25
2-3 mm 80 80 100 15
3-5mm 90 85 85 5
Izohlar:

0-1 mm granulometrik o‘lchamdagi materiallar: Bu materiallar juda nozik bo‘lib, ko‘pincha
mexanik mustahkamligi va termal chidamliligi pastroq bo‘ladi. Biroq, ularning saralanishi
davomida ko‘proq chiqindi hosil bo‘ladi va energiya sarfi nisbatan yuqori bo‘ladi.

2-3 mm granulometrik o‘lchamdagi materiallar: Bu guruhdagi materiallar yaxshi mexanik
mustahkamlik va termal chidamlilikka ega bo‘lib, saralash jarayonida energiya sarfi ham, chiqindi
miqdori ham o‘rtacha darajaga ega.

3-5 mm granulometrik o‘lchamdagi materiallar: Katta zarrachalar yuqori mexanik
mustahkamlikka ega bo‘lib, termal chidamlilik ham yuqori bo‘ladi. Ushbu guruhda chiqindilar eng
kam va energiya sarfi eng past bo‘ladi.

"KVARTS" zavodida o‘tkazilgan tahlillarga ko‘ra, saralash jarayoni mahsulot sifatini 20%
ga oshirgan.

Saralangan xom ashyo yordamida ishlab chiqarilgan olovbardosh g‘ishtlarning xizmat
muddati 15% ga uzaygan.

Bu natijalar xom ashyo saralash jarayoni nafagat mahsulot sifatini yaxshilash, balki
korxonalarning iqtisodiy samaradorligini ham oshirishini ko‘rsatadi.

Xulosa: Olovbardosh g'isht ishlab chigarishda xom ashyolarni saralash jarayoni mahsulot
sifatini ta'minlashda hal giluvchi ahamiyatga ega. Saralash orgali xom ashyolarning tarkibiy
birxilligi, kimyoviy va fizik xususiyatlari yaxshilanadi, bu esa yakuniy mahsulotning issiglik va
mexanik barqgarorligini oshiradi. Yaxshi saralangan xom ashyo ishlab chiqgarish jarayonida energiya
samaradorligini ta'minlaydi va ishlab chigarish xarajatlarini kamaytiradi. Natijada, sifatli va
bardoshli olovbardosh g'isht ishlab chigarish imkoniyati oshib, sanoat korxonalarining umumiy
samaradorligi va ragobatbardoshligi kuchayadi.
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DONADOR VA SOCHILUVCHAN MATERIALLARNI QURITUVCHI APPARATNING
OPTIMAL KONSTRUKTSIYASINI YARATISH

A.A. Abdulazizov

Farg ‘ona politexnika instituti,
(Qabul qilindi 19.10.2024 y.)

AHHomauu}z: Cyuma SPARYIUPOBAHHRBIX U CHINYYUUX MAMEPUATIOB UMeeEN bonvuoe 3snaveHue
6 HNPOMbIIUIEHHbIX npoyeccax. HCICWIO}IM/;CI}I cmamuvs  noceAdAweHa npuHyunam  onmumusayuu
CYUWUTIbHO2O 060py00661Hufl. HpuG@@éHbl HAY4Hble U MeXHU4YeCKue aHalu3vl, HanpaeleHHble Ha
C030aHUe ONMUMAILHOU KOHCMPYKYUU 000py008anUs 011 nO8blueHUs d¢hdhekmugnocmu npoyecca
CYUWIKU, CHUJICEHUA 3Hep20n0mpe6ﬂeHuﬂ u obecnevenus Kavecmaea npoc)ym;uu.

Kniouesvie cnosa: CywunvHoe 0060pyoosanue, cpaHyIupo8aHHvle MAmMepuansl, Cblnydue
mamepuaiibl, menﬂonepedaqa, onmumuzayusi.

Annotation: Drying granular and free-flowing materials is of great importance in industrial
processes. This article is dedicated to the principles of optimizing drying equipment. Scientific and
technical analyses are presented to create an optimal design of the equipment aimed at increasing
the efficiency of the drying process, reducing energy consumption, and ensuring product quality.

Keywords: Drying equipment, granular materials, free-flowing materials, heat transfer,
optimization.

Annotatsiya: Donador va sochiluvchan materiallarni quritish sanoat jarayonlarida muhim
ahamiyatga ega. Ushbu magola quritish apparatlarini optimallashtirish tamoyillariga
bag ‘ishlanadi. Quritish jarayonining samaradorligini oshirish, energiya iste ' molini kamaytirish va
mahsulot sifatini ta’minlash magsadida apparatning optimal konstruktsiyasini yaratish bo ‘yicha
ilmiy va texnik tahlillar keltiriladi.

Kalit so“zlar: qurituvchi apparat, donador materiallar, sochiluvchan materiallar, issiglik
uzatish, optimallashtirish.

Kirish
Donador va sochiluvchan materiallarni quritish ko‘pincha ozig-ovqgat, farmatsevtika, qurilish
materiallari va kimyo sanoatida qo‘llaniladi. Quritish jarayonining samaradorligi materiallarning
fizik xususiyatlari, issiqlik va massaning o‘tish jarayonlari hamda apparat dizayniga bog‘liq. Shu
sababli, apparatning optimal konstruktsiyasini yaratish jarayonning asosiy muammolarini hal
etishga yordam beradi.

Quritish apparatlarining turlari: kengroq tavsif
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Quritish apparatlari materiallarning fizik xususiyatlariga, quritish jarayonining talablari va
sanoat ehtiyojlariga garab turli xil dizayn va usullarda ishlanadi. Quyida donador va sochiluvchan
materiallarni quritish uchun keng qo‘llaniladigan quritgichlar turlarining batafsil tavsifi keltiriladi:

1. Barabanli quritgichlar

Barabanli quritgichlar o‘zining ko‘p qirrali ishlatilishi va soddaligi bilan ajralib turadi. Bu
quritgichlarda material aylanuvchi tsilindrsimon baraban ichida harakatlanadi va issig havo yoki
gaz ogimi ta'sirida quritiladi.

Afzalliklari:

Katta hajmdagi materiallarni bir xil quritish imkonini beradi.

Ishlab chiqgarish hajmi yuqori bo‘lgan sanoat tarmoqlarida samarali.

Oddiy konstruktsiyasi tufayli texnik xizmat ko‘rsatish oson.

Kamchiliklari:

Energiyani ko‘proq talab qiladi.

Nozik materiallar uchun mos emas, chunki materialning mexanik ta’sirga uchrashi mumkin.

Qo‘llanilishi:

Barabanli quritgichlar asosan qurilish materiallari (qum, tsement), qishloq xo‘jaligi
mahsulotlari (don, yem-xashak), va minerallarni quritishda ishlatiladi.

2. Kaskadli quritgichlar

Kaskadli quritgichlar barabanli quritgichlarning bir turi bo‘lib, ularning asosiy fargi quritish
jarayonida materialning qatlamlar bo‘ylab ketma-ket tushishini ta'minlashidir.

Ishlash prinsipi:

Material baraban ichida bosgichma-bosqgich pastga tushadi, shu bilan birga issig havo ogimi
bilan o‘zaro ta’sirga kirishadi.

Har bir bosgichda materialning issiglik va namlik migdori teng ravishda kamayib boradi.

Afzalliklari:

Donador materiallarning bir tekis quritilishini ta’minlaydi.

Energiyani tejash imkonini beradi, chunki issiglik manbaidan maksimal foydalanadi.

Ko‘p bosqichli jarayon tufayli nozik materiallar uchun ham mos keladi.

Qo‘llanilishi:

Kaskadli quritgichlar ozig-ovgat mahsulotlari (guruch, makkajo‘xori) va farmatsevtika
mahsulotlarini quritishda keng qo‘llaniladi.

3. Vakuum quritgichlar

Vakuum quritgichlar past bosim ostida ishlaydi, bu esa quritish jarayonini past haroratda
amalga oshirish imkonini beradi.

Ishlash prinsipi:

Quritgich ichidagi atmosfera bosimi pasaytiriladi, bu esa material ichidagi namlikni past
haroratda bug‘lanishiga olib keladi.

Bu usul asosan yuqori sezgir materiallarni quritish uchun mo‘ljallangan.

Afzalliklari:

Issiglikka sezgir materiallarni (masalan, farmatsevtika va biologik moddalar) xavfsiz
quritadi.

Mahsulotning rangini, tuzilishini va kimyoviy xususiyatlarini saglab goladi.

Kam energiya talab giladi, chunki past haroratdan foydalaniladi.

Kamchiliklari:

Quritish jarayoni uzoq davom etishi mumkin.

Qimmat turadigan uskunalar talab etadi.

Qo‘llanilishi:

Vakuum quritgichlar asosan farmatsevtika, kosmetika, o0zig-ovgat sanoatida (masalan,
gahva, sut kukuni) qo‘llaniladi.

2. Optimallashtirish tamoyillari

Apparatni loyihalashda quyidagi jihatlar inobatga olinishi kerak:
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Issiglik uzatish samaradorligi: Quritish jarayonining optimal harorat va namlik balansini
aniglash.

Energiya tejamkorligi: Kam quvvat talab giladigan issiglik manbalaridan foydalanish.

Materialning  fizik xususiyatlariga moslashuvchanlik:  Donador va sochiluvchan
materiallarning yirikligi, zichligi va namlik migdori hisobga olinadi.

Mexanik dizayn: Quritish jarayonida materialning qovurilmasligi yoki bir joyda to‘planib
qolmasligini ta’minlash.

Natijalar va tahlil
Optimallashtirilgan qurituvchi apparatlar quyidagi afzalliklarga ega:

Energiya sarfi 15-25% ga gisqaradi.

Quiritish jarayonining davomiyligi sezilarli darajada kamayadi.

Mahsulotning sifat ko‘rsatkichlari yaxshilanadi, xususan, shakl va hajm barqarorligi
ta’minlanadi.

Xulosa

Donador va sochiluvchan materiallarni qurituvchi apparatni optimallashtirish sanoat
jarayonlari samaradorligini oshirishga xizmat giladi. Kelgusida yangi texnologiyalarni joriy etish va
simulyatsiya usullaridan  foydalanish  quritish  apparatlarining  konstruktsiyasini  yanada
takomillashtirish imkonini beradi. Har bir quritish apparati turi ma'lum bir sanoat sohasining
ehtiyojlariga mos ravishda ishlab chigilgan. Optimal quritgich tanlashda material xususiyatlari,
energiya samaradorligi va jarayonning ekologik talablari hisobga olinishi lozim.

Adabiyotlar
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MATERIALLARNI TURIGA BOG‘LIQ HOLDA
QURITISH APPARATLARINI TANLASH

A.A. Abdulazizov

Farg ‘ona politexnika instituti,

(Qabul gilindi 19.10.2024 y.)

Armomamm: Texnonocus CYWKuU umeem 6AJiICHOE  3HA4YeHue 6 pAa3ludHblx  ompacisix
NPOMBIULIEHHOCIU, BKIIOYAS NPOU3BOOCE0 NPOOYKMO8 NUMAHUS, (apmayesmuru, XumMuieckou npooyKyuu
u CcmpoumejllbHblx Mamepuaios. DusuKo-xumuyeckue Cceolucmed Karncoo2o mamepuana, maxKue Kakxk
cooepoicanue 6iazu, MepMUYecKas CMmouKocms U Opyeue napamempbl, uspaiom Kio4esgyr poib 6 ebloope
Memooa cywKu u muna 06opy0oeanus. B 0anHoll cmamve paccmampuaromest OCHO8Hble RPUHYUNBL 8blOOPA
CYUUTLHO20 000PYO0BAHUS HA OCHOBE CBOUCIE MAMEPUATLOS.

Knroueswvle cnosa: Bradicnocms, mepmuueckas CmMouKocms, 00vem u popma, 2uepocKonuyHoCmb,
KOHB6EKmMueHas CyuKa, 5apa6aHHbl€ CYWUIKU, CYWUIKU C NCe8000AHCUNCCHHBIM cloem, nyHHENbHblE
CYWUIKU, KOHMAKMHAA CYWKa, paduauuonﬂaﬂ Ccyuwilka, njaacmuHdamsle CYUUIKU, OuUcCKoewle CYULUIKU,
6ajIKo6ble CYULUTIKU.

Annotation: Drying technology is crucial across various industries, including food,
pharmaceuticals, chemicals, and construction materials production. The physical and chemical properties of
each material, such as moisture content, heat resistance, and other parameters, play a key role in selecting
the drying method and type of equipment. This article discusses the fundamental principles of selecting
drying equipment based on material properties.

Keywords: Moisture, thermal resistance, volume and shape, hygroscopicity, convective drying, drum
dryers, fluidized bed dryers, tunnel dryers, contact drying, radiation drying, plate dryers, disc dryers, roller
dryers.

Annotatsiya: Kuritish texnologiyasi sanoatning turli sohalarida — ozig-ovqat, farmatsevtika, kimyo
va qurilish materiallari ishlab chigarishda muhim ahamiyatga ega. Har bir materialning fizik-kimyoviy
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xususiyatlari, namlik miqgdori, issiglikka chidamliligi va boshga parametrlari quritish usulini va apparat
turini tanlashda asosiy o ‘rin tutadi. Ushbu maqolada materiallarning xususiyatlariga asoslangan holda
quritish apparatlarini tanlashning asosiy prinsiplari ko rib chigiladi.

Kalit so“zlar: namlik, termik chidamlilik, hajm va shakl, gigroskopiklik, konvektiv quritish, barabanli
quritgichlar, mavhum gaynash gatlamli quritgichlar, tunelli quritgichlar, kontaktli quritish, radiatsion
quritish, plastinkali quritgichlar, diskli quritgichlar, valikli quritgichlar.

1. Material xususiyatlarini aniglash

Materiallarning turiga qarab ular quyidagi xususiyatlari o‘rganiladi:

Namlik turi: Materialdagi namlik erkin, bog‘langan yoki kapillyar bo‘lishi mumkin.

Termik chidamlilik: Yuqori haroratga chidamli yoki sezgir materiallar.

Hajm va shakl: Materiallarning zarrachalari yirik, mayda yoki qurug kukun shaklida
bo‘lishi.

Gigroskopiklik: Namlikni tez yutish yoki chigarish xususiyati.

Quritish apparatlari turlari:

Quritish jarayonida ishlatiladigan apparatlar materialning fizik-kimyoviy xususiyatlari,
namlik turi va boshga texnologik talablar asosida tanlanadi. Quyida eng keng targalgan quritish
apparatlari turlari va ularning ishlash tamoyillari batafsil yoritilgan.

a) Konvektiv quritish apparatlari

Ishlash prinsipi:

Konvektiv quritish apparatlari materialni gizdirilgan havo yoki gaz ogimi orgali quritadi.
Ushbu usulda issiqlik energiyasi namlikni bug‘ga aylantiradi va havo oqimi bug‘langan namlikni
olib ketadi.

Turlari:

Barabanli quritgichlar: Material aylanuvchi baraban ichida havo ogimi bilan quritiladi.

Mavhum gaynash gatlamli quritgichlar: Material havoning yuqori tezlikdagi ogimi orgali
"ko‘chirilgan qatlam" shaklida bo‘ladi va bir tekis quriydi.

Tunelli quritgichlar: Material konveyer lentasida uzluksiz harakatlanadi va issiq havo bilan
quritiladi.

Afzalliklari:

Katta hajmdagi materiallarni tez quritadi.

Ozig-ovgat mahsulotlari va sanoat xom ashyolariga mos.

Sodda konstruksiya, texnik xizmat ko‘rsatish oson.

Kamchiliklari:

Yugori energiya sarfi.

Material chang hosil gilsa, havo ifloslanishi mumkin.

Qo‘llanishi: Qishloq xo°jaligi mahsulotlari (masalan, g‘alla, guruch, mevalar), yog‘-moy
mahsulotlari, va qurilish materiallari.

b) Kontaktli quritish apparatlari

Ishlash prinsipi:

Kontaktli quritishda material issiq gattiq yuzaga yoki isituvchi valik bilan bevosita alogada
bo‘ladi. Issiglik materialga o'tadi va namlik yuzada bug‘lanadi.

Turlari:

Valikli quritgichlar: Material aylanuvchi issiq valik yuzasiga yupga gatlam sifatida surtiladi
va bug‘lanadi.

Diskli quritgichlar: Qalinlashgan yoki yopishqoq materiallarni quritishda qo‘llanadi.

Plastinkali quritgichlar: Yassi va yupga materiallar uchun ishlatiladi.

Afzalliklari:

Energiya tejamkor.

Kam chang hosil bo‘ladi, ekologik xav{siz.

Yugori haroratda ishlash mumkin.

Kamchiliklari:

Materialning yuzasi tekis yoki plastinkaga mos bo‘lishi kerak.
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Ba'zi xom ashyolarda kontakt yuzasiga yopishish kuzatilishi mumkin.

Qo‘llanishi: Bo‘yoqlar, qog oz sanoati, keramik materiallar, yopishqoq yoki galin moddalar.

c) Radiatsion quritish apparatlari

Ishlash prinsipi:

Radiatsion quritish infraqizil nurlar yoki mikroto‘lginlar yordamida amalga oshiriladi.
Namlik qizigan zarrachalardan chiqadi va materialning ichki qismidan tashqariga qarab bug‘lanadi.

Turlari:

Infraqizil quritgichlar: Infraqizil nurlari material yuzasini qizdiradi va tez bug‘lanishni
ta'minlaydi.

Mikroto‘lqinli quritgichlar: To‘lginlar materialning ichki qismidagi suv molekulalarini
tezlikda gizdiradi va bir tekis quritishni ta'minlaydi.

Afzalliklari:

Tez quritish va energiya tejamkorlik.

Mahsulot ichki va tashqi gatlamini bir xilda quritadi.

Ozig-ovgat mahsulotlarining foydali xususiyatlarini saglaydi.

Kamchiliklari:

Infraqizil quritish faqat yuzaga ta’sir qilishi mumkin.

Asboblar narxi yugori.

Elektr energiyasiga yuqori talab qo‘yiladi.

Qo‘llanishi: Farmatsevtika (tabletkalar), ozig-ovgat mahsulotlari (non, mevalar), tekstil
sanoati.

d) Sublimatsion quritish apparatlari

Ishlash prinsipi:

Sublimatsion quritishda material past harorat va vakuum sharoitida quritiladi. Suv avval
muzga aylanadi, so‘ngra muz bug‘lanadi (sublimatsiya).

Turlari:

Kamervolik sublimatsion quritgichlar: Mahsulotlar vakuum kamerasi ichida quritiladi.

Uzluksiz sublimatsion quritgichlar: Doimiy ishlab chigarish liniyalarida ishlatiladi.

Afzalliklari:

Mahsulotning tabiiy tuzilmasi, oziglanish giymati va foydali moddalari maksimal saglanadi.

Mikroorganizmlar va bakteriyalar ko‘payishi ehtimoli yo‘q.

Namligi past bo‘lgan yuqori sifatli mahsulot olinadi.

Kamchiliklari:

Yugori texnologik talablar va asboblarning gimmatligi.

Ishlash jarayoni uzogrog davom etadi.

Qo‘llanishi:

Farmatsevtika (antibiotiklar), ozig-ovgat sanoati (quritilgan gahva, sabzavotlar), bio-
texnologiyalar.

3. Quritish apparatlarini tanlash mezonlari

Quritish uskunasini tanlashda quyidagi omillar hisobga olinadi:

Materialning xususiyatlari: Haroratga chidamliligi, namlik turi va gigroskopikligi.

Energiya sarfi: Quritish jarayoni uchun zarur bo‘lgan energiyaning minimal bo‘lishi.

Mahsulot sifati: Qayta ishlash jarayonida materialning tarkibi va tuzilmasiga zarar
yetmasligi.

Ishlab chigarish hajmi: Quritish apparati unumdorligi ishlab chigarish talablariga mos
kelishi lozim.

Tashqi sharoitlar: Ish joyining texnologik imkoniyatlari va ekologik talablari.

4. Amaliy misollar

Qishloq xofjaligi mahsulotlari: G‘alla, meva va sabzavotlarni quritishda konvektiv
quritgichlar qo‘llaniladi, chunki bu usul material sifatini yaxshi saqlaydi.

Farmatsevtika: Issiglikka sezgir dorilarni vakuum-sublimatsion quritish samarali.
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Kimyo sanoati: Namlik yuqori bo‘lgan noorganik materiallar uchun barabanli quritgichlar
ishlatiladi.

Xulosa

Quritish apparati tanlovi material xususiyatlari, ishlab chigarish hajmi va talab gilinadigan
mahsulot sifatiga bog‘liq. Har bir apparatning o‘ziga xo0s afzallik va kamchiliklarini hisobga olish,
energiya samaradorligi va texnologik talablarni muvofiglashtirish muvaffagiyatli natijalarni
ta’minlaydi.Materiallarning turiga bog‘liq holda quritish apparatini to‘g‘ri tanlash ishlab chiqarish
jarayonining samaradorligini oshiradi va energiya resurslarini tejashga yordam beradi. Ushbu
tanlovni amalga oshirishda materialning fizik-kimyoviy xususiyatlari, quritish jarayonining
texnologik talablari va uskunaning ishlash sharoitlari e’tiborga olinishi kerak. Har bir loyiha uchun
maxsus tahlil va sinovlar o‘tkazish optimal natijalarni ta’minlaydi.
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MAHALIY JUN TOLASI ASOSIDA XIMOYAVIY XUSUSIYATLARI OSHIRILGAN ISH
KIYIMLARDA IP BILAN BIRIKTIRISH OPERATSIYALARIDAGI IP SARFINI
HISOBLASH VA TAKOMILLASHTIRISH USULLARI TAHLILI

F.U. Sultonoval, VV.O. Xomidov?
Termiz Davlat Universiteti sultanovaferuza016@gmail.com

2Farg ‘ona politexnika instituti, \/ohidhomidovfar@mail.ru
(Qabul gilindi 19.10.2024 v.)

Annotassiya: Maxaliy jun tolasi asosida ximoyaviy xususiyatlari oshirilgan ish kiyimlarda ip bilan
biriktirish operatsiyalarini takomillashtirish usullari hamda mahsulot ishlab chigarilish va turli kiyim
tikiladigan ogimlarini loyihalashda, ayrim uzellari tikish uchun hamma tur kiyimlarni tikishga to ‘g ‘ri
keladigan yagona usulni joriy etish shuningdek zamonaviy mashina moslamalardan maksimal foydalanish
imkonyatlarini yaratishni tahlil gilish.

Kalit so“zlar: ishlab chiqish, deformatsiyalanadi, baxya, ip sarfi, mahalliy jun, maxsus kiyim,
texnologiya, ogim, operatsiya, tikuv mashinasi, gazlama, astar, gisilish koeffitsienti

Annomauusn: Paspabomarnvt memoovbl COBEPUICHCNBOBAHUS HUMOUHBIX ONEPAYULL 8 CNEYoOenucoe ¢
NOBbIULEHHbIMU 3AUUNTHBIMU CEOUCMBAMU HA OCHOBE MECMHO20 wepcmsaHoco 60JI0KHA, ad makKa#ce 6H€0peHu€
e0UH020 Cnocoda NOuUBAa 8cex U008 00eHCObL NPU NPOEKMUPOBAHUU NPOU3BOOCTEA U30CUL U PASTUYHBIX
nomokoe nouwuea anOfCObl, a mdaKoce MAKCUMAIbHO UCNOIb306AHUE CO@peMeHHOZZ MEexXHUuKu anaiusza
CO30aHUsT BO3ZMONCHOCHEL.

Knrouesvie cnoea: paspabomka, oOegopmayus, pacxod NpAICU, OMEYeCMBEHHAS WepPChb,
cneyooedcoa,  exHono2us, NOMOK, IKCHAYAmayus weelinas Mawuna, eazuguxayus, nooK1aodKda,
K03 puyuenm cocamusi.

Abstract: Methods of improving threading operations in work clothes with increased protective
properties based on local wool fiber, as well as the introduction of a single method for sewing all types of
clothes in the design of product production and various clothing sewing flows, as well as the maximum use of
modern machinery analysis of the creation of opportunities.

Key words: development, deformation, yarn consumption, domestic wool, special clothing, technology,
flow, operation, sewing machine, gassing, lining, compression coefficient.

Har bir tur kiyimni ishlab chiqish jarayonidagi texnologik jihatdan bo‘linmas
operatsiyalarning mazmuni va miqdori jarayonining tashkiliy shartlariga bog‘liq emas. Kiyim
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tikish usuli o‘zgarishi bilan birga texnologik jihatdan bo‘linmaydigan operatsiyalarning soni va
mazmuni ham o‘zgaradi. Tikish usullarini tanlashda aslida bir xil usulda tikilishi mumkin bo‘lgan
bo‘rt, yoqa, yeng o‘tkazish kabi detal va uzellarini tikish uchun bir xil metod tanlashga e’tibor
beriladi. Ogimlarni loyihalashda tikish usulini ogimda ishlab turgan uskunalarni hisobga olib
tanlanadi va eskirgan mashinalar o‘rniga yangilari o‘rnatiladi. Texnologik jihatdan bo‘linmaydigan
operatsiya tikish jarayonining texnologik jihatdan maydaroq ishlarga ajratilishi mumkin bo‘lmagan
yaxlit bir elementdir.

Kiyimlarning tikilishi qanchalik murakkab undagi detal va uzellar qanchalik ko‘p, mehnat sarfi
ganchalik yuqori bo‘lsa, texnologik jihatdan bo‘linmas operatsiyalar shunchalik ko‘p bo‘ladi.
Texnologik jihatdan bo‘linmas operatsiyalar tanlangan eng ma’qul tikish usullari asosida
fabrikaning eksperimental sexida tuziladi

To‘qimachilik materiallari kabi noto‘qima matolar ham oson deformatsiyalanadi, shuning uchun
baxya shakli to‘g‘ri burchakdan ma’lum darajada farq qiladi. Baxyada hosil bo‘luvchi material
deformatsiyasi (qisilishi) uning zichligi, bikrligi, hamda ipning tarangligi va chok chastotasiga
bog‘lig.

Ip sarfi L ni aniglashning xisob formulasi baxyalar soni p ni va biriktirilayotgan materialning
qgisilish koeffitsienti k ni xisobga olgan holda moki baxyali biriktiruvchi chok uchun quyidagi
ko‘rinishga ega:

Li =2nki (I + h)
Ikki ipli zanjirsimon baxyali chok uchun
Li = 4nki (I + 0,5h)
Uch ipli zanjirsimon baxyali yo‘rmash choki uchun
Ls = 2pkz (1,51 + 2h + r +Yr+1?)
Chokda gazlamaning qisilishi

1-jadval
Chokda gazlama qgisilish koeffitsienti
T Gazlama IKki ipli IKki ipli Uch ipli
. e zanjirsimon
mokisimon zanjirsimon ) :
yo‘rmalovchi
1 Ko‘ylakbop, astarlik 0,7-1 0,92-1,2 0,95-1,14
2 Kostyumbop astarli 0,6-0,9 0,94-1,1 0,98-1,12
3| Ish kiyimlarida himoyaviy astarli 0,39-0,6 0,8-0,94 0,87-1

1 m baxya gatordagi ip sarfi quyidagi shartlar uchun xisoblangan:
1 sm chokdagi baxyalar soni - 4; ishlov berilayotgan detalning galinligi - 1 mm; ignalar
orasidagi masofa - 4,8 mm; baxya kengligi - 4,8 mm.

Tikuv ipining sarfi 2-jadval
Baxya, baxyaqgator Shartli Ip sarfi, m
belgi
Baxya
Mokisimon 301 2,30
Mokisimon siniq baxyagator (baxya 304 5,30
kengligi 5 mm)

Bir ipli zanjirsimon 101 3,60

Ikki ipli zanjirsimon 401 4,80

Ikki ipli zanjirsimon baxyaqatorli 404 9,70
(baxya kengligi 5 mm)

Ikki ipli zanjirsimon baxyaqatorli 404 7,00
(baxya kengligi 3 mm)
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Ikki ipli yo‘rmash 502+503 12,20

Uch ipli yo‘rmash 504+505 13,00

To‘rt ipli yo‘rmash 506 18,00

Aralash baxyagator

Mokisimon va ikki ipli yo‘rmash 301+502 15,00

Mokisimon va uch ipli yo‘rmash 301+504 16,70

IKki ipli zanjirsimon va ikki ipli 401+502 16,70
yo‘rmash

Ikki ipli zanjirsimon va uch ipli yo‘rmash 401+504 18,70

Ikki ipli zanjirsimon va to‘rt ipli 401+506 21,30
yo‘rmash

Aniq ko‘rsatkichlar keltirilgan ma’lumot olish uchun ishlov berilayotgan gazlamaning turiga garab
tikuv mashinasidagi ipning tarangligini nazorat gilish lozim. Ip sarfining ko‘payishi ba’zi kichik
mexanizatsiya vositalarini qo‘llashda kuzatiladi.

Quyida ximoyaviy xususiyatlari oshirilgan maxsus kiyimlarga maxaliy jun tolasi asosida ishlov
berish texnologiyasining bo‘linmas operatsiyalar gazlamadan tayyorlangan, qish-kuz mavsumi uchun,
ish kiyimlarining tayyorlashda tikuv ipi sarfini hisoblaymiz:

Tanlangan gazlama galinligi 1(mm)ga teng

Bo‘linmas operatsiya bo‘yicha chokni bajarishda ketadigan ip sarfi o‘lchami H quyidagi formula
asosida aniglanadi:

H=L*R bu yerda L-chok uzunligi, R-ip sarf meyori

Ip sarfi o‘lchami yig'indisa hisoblanadi:

S=YH: buyubga ketgan umumiy ip sarfini Hp aniglash uchun buyumga ketadigan umumiy
ip sarfining 10-20% ni (model murakkabligiga qarab) tashkil giluvchi koorenkirovkasi o‘lchamidan
foydalaniladi:

Hp=S(1+m/100)=112436(1+15/100)=129301,4 ~129

Bu yerda: Ho-umumiy ip sarfi, S-buyumga ketgan ip sarfi

Bir smenada ishlab chigariladigan K(=180)na buyum soniga ketadigan ip sarfi A aniglanadi.
K=180

A-Hp*K=129*180=23220

Buyumga ketadigan yakuniy ip sarfi bobina bo‘lsa, bitta bobina o‘ralgan ipning uzunligini

(1m) hisobga olib,bitta buyumni tikish uchun kerak bo‘ladigan bobina soni O aniqlanadi.
O=Hy/L=129/5000=0,03

K ta buyumni ishlab chiqarish uchun kerak bo‘ladigan bobina soni

Vaniglanadi:V=A/L=23220/5000=4,6 bobina.

Xulosa

Yurtimizda har bir sohasi kabi engil sanoat sohasi ham jadal sur’atlar bilan rivojlanib
bormoqda. Bu esa 0°‘z navbatida engil maxsulotlariga yanada yuqori talablar qo‘ymoqda. Zeroki
yugorida malumotlar asosida kiyim ishlab chigarish texnologiyalari, kiyimning shakli,
proporsiyalari detallari bezaklari va hokozo. Yechimlari nuqgtai nazaridan uning badily darajasi
asosiy mezon bo‘lib hisoblanadi.

Himoyaviy xususiyatlari oshirilgan maxsus kiyimlarga maxaliy jun tolasi asosida ishlov berish
texnologiyasining bo‘linmas operatsiyalardagi ixtisosligiga, detallar stifikatsiyasiga va texnologik
jarayonlardagi zamonaviy, tikuv mashinalarning samaradorliginingi yuqori, ekanligiga ahamiyar
bergan holda aniq ko‘rsatgichlarga erishish mumkin.
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YAHI'JIAPUHHU TO3AJTOBYU KOMBUHAIUAJIALUTI'AH TAPEJIKAJIA
CKPYBBEPJIA DQHEPTUS CAPOU.

A. NcoMuaanHoB

Dapeona noaumexHuka UHCMUmMymu

( Kabyn kununou 19.10.2024 1i.)

Taokuxkom uwuoa yawmenu 2as3iapHu  Xya  YCyioa —MO3AN08YU  2ANGUPCUMOH  CKpYyObepoa
xapaxamﬂanaémean yaneau ed3 oxKumuca annapantHune uwdu opeaHﬂapu()a mavcup xuﬂadueaH
OK1amalapHune Mal§6yfl xuﬁMamﬂapuHu maniaut  YHUHZ acocuil XapakmepucmuKkaliapuHu oHepeust
uyKomunumiuea mavcupy Oyuuua oaub Oopunean HA3apuuil Xamod amaiuil UWIAPUHUHE HAMUNICANapu
Keamupujeax.

Annapamoa y3zeapysuu OMULIAPHURE MYPIU KUUMAMAAPU YYYH dHEPeUusl UYKOMUIUUU AHUKTIAHSAH .

Taanu Duepeus, cudpasgiuk Kapuwiuiuk, Xadcmutl 2a3 6d CYIOKIUK capu, Kapuiuiuk
Koad)qbuuueﬂmu, CYIOKJIIUK 64 2a3 me3jiucu, cenomesa.

B nayunoti pabome npedcmaenenvi pe3yiomamsl NpPOEEOCHHbIX Meopemudeckux U NpakmudecKux
pa60m NnO GJUSAHUIO OCHOBHbBIX XAPAKMEPUCMUK HA nomepu SHepcuu I’l0060p0ﬂ/l ONMUMATIbHBIX 3HAYEHUL
HA2py30K, OelicmeyIouux Ha Nblie2d308blil NOMOK, OBUINCYWULICS 8 MOKPOM Nblie2d3080M CKpybbepe Ha
pabouue opeanvl yCmpoucmaa.

Tlomepu suepeuu 6 annapame onpedensiomcst NPU PA3TUYHBIX 3HAYEHUSX NEPEMEHHbIX (PaKmMOopos.

Knrouesnvle cnosa: Duepeus, eudpagiuyeckoe conpomusiietue, 00beMHblll pacxod 2aza U HUOKOCMU,
KOBd)(ﬁMUM@Hm ConpomuejieHusl, CKopocniob ACUOKOCTIU U cdsa, cunomesd

The research paper presents the results of the theoretical and practical work carried out on the effect
of the main characteristics on the energy loss of the selection of the optimal values of the loads affecting the
dust gas flow moving in the wet dust gas scrubber on the working bodies of the device.

The energy loss in the apparatus is determined for different values of the variable factors

198 Scientific-technical journal (STJ FerPl, ®apIIh UTXK, HTXK ®epllH, 2024,T.28. cren.Boimyck No28)



KPATKHE COOBLIEHUA

Key words:. Energy, hydraulic resistance, gas and liquid volume flow, drag coefficient, liquid and gas
velocity, hypothesis

Kupum:

Vrkasunras TaxpudanapaaH MabIyMKH, Xy ycyliia HMILIOBYH MEXAHMK Ba JIMHAMHK YaHT
TO3aJlalll aNMapaTiIapHHUHT caMapaJopiurd OupuHYM HaBOaTAa, >kapaéHHM aMaira OIIUPUII YYyH
cap(raHran sHEprust OpKajlu aHUKJIaHAIH.

Typnu KOHCTpyKUMSCHAArd XY yCyJjJa WUUIOBYM YaHT TO3ajalll anmnapaTiapuHu TaJIKUK
KWIMII HAaTWXKacuIa MabiyM OVIIUKW, MabilyM Oup ra3 TapKMOHWIArd YaHI 3appajlapuHU YILIall
camapazopaura ¢akar amnmapargard O0ocuM HMYKoTWiIMIIHMra OOfnuK OYynuO, ammapaT yiyamu Ba
KOHCTpYKUusicura 00fauK 3mac. byHna ymymuit sHeprus capdu CyrOKIHMK Ba YaHT 3appacu ypTacujaru
KOYTyJsiusra (aJioka BaKTHTra Ba 3appPaHUHT CYIOKJIMK MyXUTHTra IOTHIMIINTA) capQiaHumy 3apyp. by
runore3a Semrau K. T HUHT TamKMKOT WIMAa KeNTUpWITaH OynmO, yHra Kypa dYaHTIM Ta3 Ba
CYIOKJIMKHUHT TabCHPJIALIYBH HATHKACHAA SHEPTUS Ta3 CYIOKJIUK apajallMaCHHUHT TypOyTu3arus
OKUMHMHM XOCWJI KWIMLI yuyH capdiaHanu, cyHrpa capdiaHrad SHEprusi UCCUKIMKKa ainanaau. Ly
cababnu MablyM MHUKIOPAArd 4YaHIIM Ta3 XaKMUHU OUPJIMK BaKT WYMAa KalTa MIUIAll Y4YyH
cap(aHras sHeprus YaHr yIUIArH4JIAPHUHT SHEPreTHK napameTpu aeiunaau [1].

CylokiuK Ba ra3 ypracujard KOHTAKT SHEPrusi yMyMHUH XoJi[a, y4 XWJ 3HEpPrUs/iaH TallKWi
TOIAIN:

-ra3 OKUMHM DHEPIUsACH, SBbHM allapaTrjard ra3-CyrKIHK OKMMUHHUHT TypOanu3amus
JapakaCUHU XapaKTepJiaiiu.

- CYIOKJIMKHU JUCIEPCIAHUIINHU XapAKTEPIOBYHU CYIOKINK OKUMU SHEPIHSICH;

- IMHAMMK ra3 IOBru4 (TOo3ajaruy)JapHUHT aljJaHyBYM KOHCTPYKLMOH 3JE€MEHTIapuia XOCHJ
Oynanuran MEXaHHUK SHEPrusl.

- XY1 ycylnjard 4aHr yuularuujiap/a KOHTakT 3HEpPrusi YMyMHH SHeprusjaH KU4MK Oymanu.
ynunraex Oy SHEprus anmapaTHUHT ra3 KUPUIL Ba YUKW KUCMHU, (OPCYHKAIAPH, CYIOKITMKHU YaHT
3appanapu KOYTYJSLHUsACHIA XaM/la HacOC Ba BEHTWJIATOpJIApAArd HIIKAIAHHWII Xucodura capdianran
SHEPrUsSHU Y3 n4Mra oamaiau [2].

Arap X¥yI ycyiija yaHr yIIUIOBYHM amnmapar OMp BaKTHH Y3Wa BEHTHIATOP €KHM CYIOKIMK HACOCH
OunaH >KMXO3J7aHraH O¥iica, y X0iJa OKUM XapakaTHMHU XOCWJI KWJIyBUM SHEpPIrHs CYIOKIUK Ba TIa3
YypTacunaru TabcUpIIanlyBaa Xocui Oyaran sHeprusira kupmaiau. Lllysu xucobra oscak, TabCupiamys
SHEPTUSCUHHUHT AaHWK KMHMaTHHU XUCOOJIAII MypaKKadIup.

Opnatia annmapTHUHT THAPABIMK Kapmuiurd AP,, (I1a) ra3 okuMmuHUHT SHepruscu 1ed xalymn
kunrHaan. Kypyk ycynaa unutoBuu anmnapataa Oy SHeprus KWYMK KHiMaTra sra OYIuInu 3apyp.

FOkopu Te3nukaa Xy ycynaa MIUIOBYM YaHT TO3aJall anmnapaTIapuHUHT (GOWIamu SHEPTHICH
CYIOKJIMK OepuiMaraH XoJaTuja UIIKAJIAHUII XUCOOUra MyKOJIraH SHEprusiaH Ce3WwIapiu Japaxana
Ky 6ynanu. Kuunk 6ocumpa (Te3nuKaa) UIUIOBYH ammaparia 3ca Oy xonart (oiinaau SHeprussHUHT OUp
Heua napaMmetrupura 60orauk Oymanuy [3].

Ha3zapwuii TaTkKHMKOTIIap:

K.T.SemrauHuHT TaAKUKOT WINHAAa yMyMHUH SHeprus capPuHH KyHWaard TEHIJIamMa Oyimda
TakpuOHii Xxucobmam kuputHiras, KK/1000m;

\% N
CKP c L6V V

aas aas

(1)

Oynna AP¢ — cyroknmuk OepuimaraH KypwIMaHUHT TUApaBiIuk Kapmwiauru, [la; AP. — cyrokmuk
OepuiiraH KypUJIMAaHUHT TUAPABIUK KapUIMIUTK 0Ynu0, y ra3 OunaH Oupra KUpaéTraH 4aHr 3UYWJIMTUTA
6ormuk 6Ymamu, I1a; Ve, — CYIOKIMKHUHT XakMui capdu, M>; V..; — YaHITIM Ta3sHUHT XaxMuil capdu,
m®; Nckp —CYIOKIMK Ba Ta3HH y3aTUII y4yH capdiaHaurad KyBsar, Br;

XucoOuamHuHr ymoy yciryOu KOHCTPYKIMSCH Ba MII MPUHIMIMN Typiuya OYiaraH Xyn ycyijaa
YaHTJIM Ta3jlapHU To3ajall KypuwiManapura KywiaHwiranna +10% xatonmuk Oepamau. Kcxp HH
aHMKJIAIa KYIIWIAAUTaH MHUKIOPHUHT Xap Oupu ammapar Typura OOFiaMK. MacanaH, BEHTYypH
CKpyOepHIa anmapaTHUHT THAPABIUK KapUIWINTH, (opcyHkamu cykpyOepiapaa ca CyIOKJIMK Ba YaHT
3appacl ypTacuuaru KOYTYJISIIHMS BaKTH Ba yHra KeTraH OOCHMH Xad KHJIyBYM axammusrra sra. Ly
cababmu (1) Tenrnmamanan ¢akaT AMHAMHMK YaHT TO3aJall amnmapaTiapuHd XucooOnamaa (oiaranu
Makcaara MyBopuk Oymamu [4].
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X¥y1 ycysa 4aHIIA Ta3jJapHu TO3aJOBYM MeXaHHK ammapatiapaa 3ca (1) tenrmamanard Negp /
V..; KuiiMaTHu 3pTHOOpTa OnMMaca XaMm Oymamu. Y xonga (1) TeHrnmamaHu KyHuparmya €3I MyMKUH;
KK/1000Mm°:

Vv
R'CKPzA})c—l_APcG%' 2)
eas

[ynmai Kuaub SHEPreuTHK XUCOO XY yCyliaa UIJIOBYH amnmapaTra YHeprisi Oeprimmra Kypa
ydTa acoOCHH KaTeropusira axpaTaju:

- Ta3 OKUMH SHEPTUSCHHHM [03ara KeITHPYBYM YaHT TO3aJall anmnapaTiapy;

- CYIOKJIHMK OKMMH SHeprusicuaan ¢poianaHyBYM YaHT TO3aJalll armapaTiapH;

- MEXaHMK dHeprus Oepuil OniaH MIUIOBYM YaHT TO3aJall armapaTiapy.

TaBcust 3TUIAETraH FaJIBUPCUMOH TapeiKald CKpyOOep MeXaHMK YaHT TO3ajall armnapaTiapu
TYPKyMHUTa MaHCYOJIUTHMHHU YBTHOOPTa 0JICaK, YHUHT dHeprus cappuHu Oepwiirad (2) TEHTJIaMa OpKaJn
aHUKJIam Makcaara MmyBopuk 0ymamam [5].

TagKuKoT HaTHKAJIAPU:

Fansupcumon Tapenkanu ckpyOOepaa y3rapyBUM OMUJUIADHMHT KyHWJard  derapajapu,
CYIOKJIHK INTYLEepUHHHT auametpu 0,~3 MM, cyrokmuk capdu Q.,,=0,071+0,189 m*/coaT raua opammk
kamam 0,021 wm%/coar, Tapemkamu FajiBMp TENIMTMHMHT auameTpu dy=2, 3 Ba 4 MM, Tapenkaau
FAIBUPHUHT KypwiMmara YpHatwium Oypuarn = 15° 30° Ba 45° TapenkaHWHT COHU YpHATHIIUIII
Oypuarura Moc paBWIIa 2 JOHA, ra3 Te3mura 0.=7,4+28,8 M/c Taya opanuk Kagam yprada 5,5 m/c
TaHJIAHTAaH XamJla anmnaparaa Y3rapyBud OMWUIAPHUHT TUAPABIMK KAPIIWIMKKA TabCUPHU TaJKHUK
stunrad. Taxpubanapna ra3 3UWIMTHMHHA XaBO Ba cynepdochaT MUHEpad YFUTH YaHTH apajamiMacu
yuyH p.=3,38 xr/m® (6yHma ras Ba 4aHT apanammacuHuHT Mukgopu 1m® xasoma 2697,79 wmrp)
OenruiaHTaH.

Yidy TaaKUKOT MIIH TUAPABIMK KaPIIMIMKHUHT SHEPTUsl cappura TabCUPUHU TaJKHUK ITHIIra
KapaTWINH. YTKa3WIraH Hasapuil Xucobuap Ky ONWIUIM SKaHJIUTM MHOOATra OJIMHUO, THIIPABIUK
KApIIWIMKHUHT KyHH Ba IOKOPH IOKJIaMallapu YYyH OHEprus cappu aHUKIAHAM Ba OPAIHK
KHAMaTIapJard y3rapuil HyKTaJIapy TaxXJIWwl KWIMHIWA. OHeprus capuHU aHWKiIam Oyitnda
YTKa3uiaran ymyMui Taxxpuoa HaTmkaizapu 1-pacmia KenTHPHITaH.
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1-p=3,38 kr/m° Ba dg=4mm; 2-p=3,38 kr/m® Ba dp=3Mm; 3-p=3,38 kr/m° Ba dg=2MmM;
1-pacm. I'napaB/IuK KapIIMIMKHMHT MUHUMAJ Ba MAKCUMAaJI KHIIMaT/Iapu/ia SHeprus
capuHuHr y3rapuum rpagurmy.

a- TapenkaHuHT anmapatra ypHaTuiI Oypuara ¢ = 15° Ba yaHrm ras te3nuru 7,4 m/c 0ynranna; 6-
TapenkanuHr anmaparra ypHatum Oypuaru ¢ = 15° Ba yanrnu ra3 Tesnuru 28,8 m/c 6ynrannaa; g-
TapenkanuHT ammaparra YpHaTuin Oypuaru ¢ = 30° Ba waHTIM ra3 Te3nuru 7,4 m/c Oynranna; e-
Tapenkanunr anmaparra ypHatum Oypuaru ¢ = 30° Ba yaHriam ras te3nuru 28,8 m/c 6ynranaa; o-
TapenkaHuHT ammapatra ypHaTUII Oypuaru ¢ = 45° Ba 4aHriau ras3 te3nurua 7,4 M/c Oynranmaa; e-
TapenkanuHr annapatra ypHatum Oypuaru ¢ = 45° Ba yaHriau ras te3nuru 28,8 mM/c 6ynrana;

1 a6,620 Ba e pacmimapga Oepuiran MablIyMOTIapJaH KYpPHUHAJIUKU ammaparra
Oepuita€Trad 4aHIJIM ra3 TE3JIUTUra annapaT UIIYd JeTajulapyd FaJIBUPCUMOH Tapeska, TapKaTyBUd
Tapenka Ba MII 3ca ¥3 HaBOaTHIa KypuiMmaaa MYKOTWIaJuraH 3Heprus cappuHu KyalTHpaau.
MacanaH TapeiaKkaHUHT anmnapartra ypHatui Oypyaru ¢ = 45° Ba Tapenka TeIIUTHMHUHT JUaMeTpu
dg=4Mm Oynranaa MuHUMan dHeprus Hykotwnumu 42 XX Hu Tamkwn dTraH Oyiica, TapeaKaHUHT
ammapaTra ypHatum Oyp4yarm ¢ = 15° Ba Tapenka TEHMIMTMHUHT auamerpu Og=2MMm Oynranaa
Makcuman sHeprust Wykotwiumu 4128 K HM Tamkwi 3Tau. SpHU anmapatia KapIIMJIMKHUHT
OPTUIIM THUAPABIMK KAPIIMIMEHUHI Kymaiumura Ba Oy 93ca VY3 HaBOaTtuaa dHeprus
HYKPTUIMIIMHUHT OPTHILIUTa XaM cabad 6yiap skaH.

1 a,6,6,2,0 Ba e-pacmnapia KenTupwirad rpaduk OOFIMKIUKIApra SHI KUYHMK KBajapaTiap
YCYJIUHU KY1ab KyHuaaru sMIupHuK Gopmynaiap OJIUHIH.

TapenkanuHr ammapatra ypHaTuil Oypyarm ¢ = 15° Ba waHrium ras tesnuru 7,4 m/c
Oynranma;

y = 4E-05x2 - 0,0064x + 67,725 R?=0,9994 (3)
y =-0,0006x? + 0,4503x R?=0,6267 4)
y = 4E-05x? - 0,0058x + 63,798 R?=0,9994 (5)

TapenkanuHr anmapatra ypHatum Oypuarn ¢ = 15° Ba wanrnm ras tesnuru 28,8 m/c
Oynranma

y = 3E-07x% - 0,0016x + 1211,2 R2=0,9919 (6)
y = 1E-07x? - 0,0001x + 1043 R?=0,9929 (7)
y = 1E-07x? - 0,0001x + 988,09 R2=0,9931 (8)

TapenkanuHr ammapatra ypHatuim Oypyaru ¢ = 30° Ba yaHriaum ras tesnuru 7,4 m/c
Oynranna

y = 7E-05x? - 0,0087x + 49,277 R?=0,9994 9)
y =-0,0002x? + 0,1019x + 43,328 R2=0,9906 (10)
y = 7E-05x? - 0,0079x + 46,415 R?=0,9994 (11)

TapenkanuHr anmapatra ypHatum Oypuarn ¢ = 30° Ba yaHrim rasz te3nuru 28,8 m/c
Oynranma

y = 2E-07x? + 8E-05x + 881 R2=0,9974 (12)

y = 2E-07x? - 0,0002x + 761,33 R?=0,9942 (13)
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y = 2E-07x? - 0,0002x + 721,27 R2=0,9944 (14)
TapenkanuHr ammapatra ypHaTum Oypyaru ¢ = 45° Ba yaHrnum rasz tesnuru 7,4 m/c
oynranpaa.

y = 7E-05x2 - 0,0087x + 43,85 R>=0,9993 (15)
y = -0,0002x2 + 0,0996x + 37,423 R>=0,9907 (16)
y = 9E-05x2 - 0,0088x + 41,112 R>=0,9993 (17)

TapenkanuHr annaparra ypHatuil Oypuarn ¢ = 45° Ba yaHriau ra3 te3nuru 28,8 m/c
Oynranna;

y = -3E-07x2 + 0,0034x + 780,9 R> = 0,9865 (18)
y = 2E-07x2 - 0,0002x + 679,08 R> = 0,9946 (19)
y = 2E-07x2 - 0,0002x + 643,14 R>=0,9948 (20)

Xy.J1oca.

-TypJd KOHCTPYKLHMSCHIA HIIJIOBYUM YaHI To3ajall annaparjapuHd TaAKUK KHJIHII
HaTWXacuga MabiyM OMp MaTepuall TapKHOMAArd YaHT 3appajapuHH YIUIAIl caMapaiopiuru
¢dakar anmapargaru 0ocuM HYKOTHIMIIUTa OOFIMK OYnuO, anmapar yiyaMu Ba KOHCTPYKLHSCHUTA
OOFIIMK 3MACIIUTH AHUKJIAH/H;

-FAJIBUPCUMOH Tapelika TEIIMTU JUaMeTpH Xam/ia YHUHT alnapaT KOpIycura YpHaTUIIUII
OypyarMHUHT TYpJIM yTyaMiapyujaa anmnaparjia HyKoTWIaJurad 3Heprus cappu aHUKIaH/IH;
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Abstract. Objective. Rotor-filter device for wet washing of dust gases. A new design scheme of the
surface contact element has been developed for , for its various design parameters, fluid consumption, dust
gas velocity, coefficients of resistance of working bodies and hydraulic resistance have been experimentally
determined.

Methods. The results of experiments to determine the hydraulic resistance and the research work of
KTSemrau were used to study the cleaning efficiency of the device. It is known from KTSemrau's research
work that the cleaning efficiency depends on the hydraulic resistance of the device and not on the size and
design of the device. In this case, the total energy consumption should be spent on the purification of dusty
gases using liquids. The average median size of the dust is also important.

202 Scientific-technical journal (STJ FerPl, ®apIIh UTXK, HTXK ®epllH, 2024,T.28. cren.Boimyck No28)



KPATKHE COOBLIEHUA

Results. Calcium technical soda powder selected for the sample was used to determine the cleaning
efficiency. According to it, the gas density was determined for the mixture of air and calcium technical soda
dust rg = 1.49 kg / m3 (where dolomite powder in 1m3 of air is required by the PDK and 240.94 mg / m3
according to GOST-23672-79).

Conclusion. The results obtained by applying a new contact element in the rotor-filter device showed
that it is possible to achieve a efficiency of 23.45% when cleaning dust particles from 1 ~ 5 um and 3.05%
when cleaning dust particles from 5 + 20 um compared to the existing device.

Keywords: rotor-filter, contact element, resistance coefficient, hydraulic resistance, calcium
technical soda, dust, cleaning efficiency.

Introduction.

In the article The cleaning efficiency of the device was determined at various parameters of
the new design of the surface contact element, designed for the rotor-filter device for wet cleaning
of dust gases. Calcium technical soda powder was selected for the study and its granulometric
composition was analyzed and the average median size of the powder was determined. In
determining the cleaning efficiency of the device KTSemrau's research work was used and
empirical formulas were obtained by constructing comparison graphs. The results of the
experiments are based on optimal parameters using the method of mathematical planning.

Rotor-filter device for wet washing of dust gases [1] (Figure 1) A new design scheme of the
surface contact element has been developed for (Fig. 2), for its various design parameters, fluid
consumption, dust gas velocity, coefficients of resistance of working bodies and hydraulic
resistance have been experimentally determined [2].

P ' S 3
lanr e R L 3 19 Tosanauran

20

10137 Cys
Figure 1. General view of the device.
1 — mounting body; 2 — diffuser; 3 — confuzor; 4 — surface contact element; 5-working fluid
pipe; 6 — nozzles; 7 - umbrella that spreads the liquid evenly on the surface of the contact
element; 8-liquid bath; 9-sludge pipeline; 10-sludge pipe; 11 — rotor shaft; 12 — electric motor;
13 — nasos; 14 — fan; 15-screw auger; 16-gas speed control device (shiber); 17 — Prandl nay;
18 — LATR; 19 — taxometer; 20 — electronic monometer JM-510; 21 — rotometer.

However, the laws of cleaning efficiency of the device at different design parameters of the
surface contact element have not been studied. Therefore, this study aims to evaluate the effect of
the surface contact element of the new design on the cleaning efficiency of the rotor-filter device.

Research methods:

The results of experiments to determine the hydraulic resistance [2] and the research work of
KTSemrau [3] were used to study the cleaning efficiency of the device. It is known from
KTSemrau’s research work that the cleaning efficiency depends on the hydraulic resistance of the
device and not on the size and design of the device. In this case, the total energy consumption
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should be spent on the purification of dusty gases using liquids. The average median size of the dust
is also important.

Based on the above, for experimental
research to determine the effectiveness of device
cleaning, soda powder formed during the drying of
calcium technical soda in the raw material
preparation shop of JSC "QuvasoyKvars" was
selected as a sample and its granulometric
composition was analyzed and the average median
size was determined. The following is a general
description of the technical soda of calcium and the

results of the analysis performed. _ 1-val; 2-pole rod; 3-filter: 4.
“QuvasoyKvars ”JSC calcium technical soda Figure 2. General view of the surface contact
KTS [4] grades A and B are used as a by-product in element.

accordance with GOST5100-85. The total share of production is 261-300 kg per 1 ton, depending on the
type of product. In use, the granulometric content should not exceed 250 pm. The main source of dust is
formed during the drying process before adding soda to the slag.

The sample of soda ash was selected for 5 minutes in the laboratory model of the LM-2E
saturation device (beg) and 5 minutes in the laboratory model of the RETSCH-DIN-ISO 3310/1 sorting
sieve for 5 minutes. The size of the sieve grids was selected to be 5, 20, 40, 63,100 um. Based on the
results obtained, the powders were divided into fractions as a percentage. The experiments were
repeated 5 times and the arithmetic mean values were obtained.

Analysis of the dispersion composition of the dust showed that it is 60% to 0.01-1 pum, 25% to 1-
5 um, 20% to 5-25 pum, and 5% to 25-100 um. The results of the analysis were processed in the
appropriate order and the average median size of the soda powder was taken to be 9 pum.

Research results:

Calcium technical soda powder selected for the sample was used to determine the cleaning
efficiency. According to it, the gas density was determined for the mixture of air and calcium technical
soda dust rg = 1.49 kg / m3 (where dolomite powder in 1m3 of air is required by the PDK and 240.94
mg / m3 according to GOST-23672-79).

In the experiments, the following limits of variable factors, fluid nozzle diameter dsh = 2 mm
[5], fluid consumption Qsuyu = 0.071 = 0.272 m3 / h interval increased to 0.060 m3 / h, filter hole
diameter df = 3 mm, installation of contact element on the rotor angle a = 300; The number of contact
elements 450 and 600 is 12, respectively, depending on the installation angle; 8 and 6, the gas velocity
yg =5 + 25 m / s, the intermediate step was increased to 5 m / s. In the experiments, the average
frequency of rotation of the rotor was n = 25 rpm, the temperature for the water and gas system was set
at 200S + 2, taking into account the influence of the external environment during the experiments.
Based on the results of the obtained experiments, comparison graphs were constructed on the effect of
liquid consumption on the cleaning efficiency. (Figures 3; 4 and 5). Given the multivariate nature of the
experiments, the graphs were constructed for low and high loads.
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Figure 3. The mounting angle of the contact element on  Figure 4. The mounting angle of the contact element
the rotor is a = 60° on the rotor is a = 45°
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f ' | ] 1- gas velocity yg = 5 m /s, liquid flow Qsuyu
T > =0.071 = 0.272 m3 / h;

G s 2- gas velocity yg = 25 m /s, liquid flow Qsuyu
92 ! | ! ! =0,071 +0,272 m3 / h;

50 3; Figures 4 and 5. Cleaning efficiencyFARFA

007 009 011 013 015 017 fluid consumption Qsuyu dependence on

Qe M/coaT
Figure 5. The mounting angle of the contact element on
the rotor
a=30°

3; 4 and 5It can be seen from the information given in the pictures 14%. Intermediate
growth did not exceed 15%.

From the results of the experiment it appears that the expansion of the mounting angle of the
contact element to the rotor reduces the pressure lost in the device, but has a negative effect on the
cleaning efficiency. Conversely, a narrowing of the contact element mounting angle to the rotor
increases the number of elements, which in turn determines an increase in the contact surface and
an improvement in cleaning efficiency. One of the technical requirements for this type of device is
to increase the contact surfaces at low energy consumption and thus improve the cleaning efficiency

[71.

3; The following empirical formulas were obtained using the least squares method for the
graphical dependencies shown in Figures 4 and 5 [6]:
The angle at which the surface contact element is mounted on the rotor when a = 600;

yg=5m/s, y = 78,632e1240% R2=0.9957 (3.36)
yg=25m/s, y = 89,036%°931x R2=10.9635 (3.37)

The angle at which the surface contact element is mounted on the rotor when a = 450;
yg=5m/s,y =90,823e0,4114x R?=10.9535 (3.38)
yg=25m/s,y = 94,137g0353x R?=0.9906 (3.39)

The angle at which the surface contact element is mounted on the rotor when a = 300;
yg=5m/s,y =90,842e0,4359x R?=0.9663 (3.40)
yg=25m/s,y = 94,667¢%3319 R2=0.9708 (3.41)

The following values were adopted as the optimal parameters in experimental studies for the
application of different constructions of the surface contact element of the rotor-filter device and its
effect on the hydraulic resistance and cleaning efficiency of the device.[8]. Mathematical planning
method and PLANEX program were used in receiving the values [6]. The diameter of the filter hole
of the surface contact element as the optimal parametersdf= 3 mm, the diameter of the nozzle hole
dsh= 2 mm, the amount of liquid used to clean 1 m3 of air from dust particles Qsuyu = 0.04 m3 /|
and the velocity of the dust gas supplied to the device yg = 25 m / s was selected. At these values of
the parametersthe hydraulic resistance of the device was DPs = 2.7 kPa and the cleaning efficiency
was €RFA = 99.45%.

Conclusion:

The results obtained by applying a new contact element in the rotor-filter device showed that
it is possible to achieve a efficiency of 23.45% when cleaning dust particles from 1 + 5 um and
3.05% when cleaning dust particles from 5 + 20 um compared to the existing device.
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MAXAJJIAHN TOJTOMHUTJAPHA HUTPAT KUCJIOTA EPJIAMUAJIA KAUTA UILIAB
OJIMHI'AH CYIOK YIUTJIAPHU JAJIA ITAPOUTUIA KYJUIALI

J.A. Dprames

O3uK-068KaM MeXHOA0USACU 84 MYXAHOUCTUSU XATKAPO UHCIMUNYMU
( Kabyn kuaunou 19.10.2024 11.)

Aunomauun: Ywby maxona maxaiiuii OOIOMUMIAPHU HUMPAm Kucioma époamuda napuanau
acocucuoa OnUHeAH CYIOK YUMAApHU O0ald wapoumuda Kyuiawl myspucuodaei  Maviymomiaped
bazuwnanean. Onub OOpunean acpoKUMESUN CUHOBAAD HAMUNCACUOA SAHSU MAKIUQ smunaémean Cywx
Veumaapuu &y3a YCuMAuSUHuHe mypau ycyé 0aepirapudda Kyilaul 6d Hpenapamiapuu capd mewvépaapu
AHUKJIAHCAH.

Kanum cyznap: oonomum Mmunepanu, HUMpam KUCIOMA, KUMEGUL Npenapamiap, CyioxK Yeumiap,
acpoKumMéuil camapadopiux, Kaibyull HUMpam, MacHull HUumpam.

Armomauuﬂ: ,ZZLZHHLZ}Z cmamsvs noceAueHa qubopmauuu O noneeom npumeHeHuu IHCUOKUX
V00OpeHuUll, NOJYYeHHbIX HA OCHOBE PA3IONCEHUSL MECHIHLIX O0JOMUMO8 A30MHOU Kuciomou. B pezyiomame
npoee()eHHbzx azpoxumMudecKux UCnLIManul onpedeﬂeubz B03MOIHCHOCMU NPUMEHEHUSL 6HOBb npedﬂoofceHHblx
HCUOKUX YOOOpeHUll 8 pasHble Nepuodbl POCMA PACMeHUs XIONYAMHUKA U HOPMbL PACX00d NPenapamos.

Knroueewie cnosa: OOJZOMMMOGbHZ MuHepal, asomuas Kucioma, XxumudecKkue npenapamal, DfCMdKM@
VOOOpeHUsl, a2pOXUMULECKas 3P HeKmUsHOCmb, HUMpPAm Kaibyusi, HUMpam MAacHusl.

Annotation: This article is devoted to information on the field application of liquid fertilizers
obtained by decomposing local dolomites with nitric acid. As a result of the conducted agrochemical tests,
the possibilities of using the newly proposed liquid fertilizers in different periods of cotton plant growth and
the rates of application of the preparations were determined.

Key words: dolomite mineral, nitric acid, chemicals, liquid fertilizers, agrochemical effectiveness,
calcium nitrate, magnesium nitrate.

KaxoH KUIUIOK XYKamuru amanuéTuia OHKUHIAPHUHT YCHUIM, PHUBOXKJIAHMIIU Ba
XOCWJIJIOPJIUKHN OIMUPHIN YIYH TaHHAPXH ap30H, MaXaUIMd Ba CaHOAT YUKWHIWIAPUHH KailTa
WIIIANT HATHXKACUIA a30TIH CYIOK YFUTIIap onub QoiiganaHuiira aJoxuaa d5THOOp KapaTUIMOK/IA.
Nmnad yukapuiga TEXHOJOTHK Ba arpoKMMEBHM HYKTaW Ha3apJaH HMCTUKOOJUIM Ba camapaliu
ycymnapaaH — (QoigamaHWUII  OpKald, CYIOK YFATIApAard O03yKa MOJJAJTapUHUHT  TabCUP
K03 (HHULIEHTH Kyaa I0OKOpH OynuIim, Oy 3ca KypFOKYHIMK Ba CYB PECYPCIAPUHUHT ETHIIMACIUTU
mIapouTIapuIa XaM UKTUCOIUH )KUXATIaH caMapaii XUCcoOIaHa Iu.

[y makcanma, OyryHrH KyHIa CYB TaKUMJUIMTUHU WHOOATra OJraH XOJiJa MaxaJiuil XoM
amré JTOJIOMUT MUHEPAJTMHU HUTPAT KUCIIOTa EpaamMuaa mapyaiad cyrok xoinaru Tapkuouma N, Ca,
Mg, Cu, Co, Ni, K o3yka siemeHTIapu TyTraH YFUT OJIMII >KapaHIapu WIMHHA TOMOHIAH
ypranmnu6b, nabopaTopus Ba HIDIA0 YHKApPUII KOpPXOHAJIapHa KaTTATAIITUPWITAH TakpuoOa-
caHOaT HAMyHaJapu OJHMHHUO, KEHr Jaja MalJoHJapJa arpoKUMEBHMI CHHOBIAP MypKall YCyIu
acocua Fy3aHUHI ypTa TOJIAJIM HAaBIApHUAA KYJUIAHWITaHAA TYNPOK YHYMIOPJIMIWIa, YCHMIIMKKA
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Xam/ia maxTa XOCHJIura TabCcupuHH ypranui sxapaé¢nnapu 2018-2020 innnapna daprona BUIOSTH
YyTII0KHM co3 Tynpok mapournia Kysa tymannnaru [laxra cenekuuscu, ypyFUWINTH Ba €TUILITHPHIL
arporexHojorusuiapu  WIMHH-TaAKUKOT HMHCTUTYTMHUHT (IICYEAUTU) xomummap Ounan
XaMKOpIUKAa Fy3aHuHr ypra Tonamu C-8290, Hamanran -77 HaBnmapuia cycneHsus cudaruaa
ryJuIalll Ba MIOHAAII JaBpiapuia aana Taxpudanapu yrkasuiau [1-6].

[Typkam ycynu Ounan onub OopwiraH arpokKMMEBHUN CHHOBJIApAAH CYHI, Mypakkad
TapKUOJIU CYIOK YFUTHUHI YCUMJIMKKA TabCUPH, SbHU O3UKJIAHTHPHUII CaMapaJpoJIUrd FY3aHUHT
(eHoI0ruK XoNaTiapura Kypa, £y3a YCHMIMTMHUHT TyJUTAall Ba HIOHAJAII JIaBpiapuja rekrapura 5
n/ra Ba 10 n/ra taBcus stwiam [7-12].

Onub Oopwiran TaJKUKOTJIAp HaTIKalIapura kKypa, VTJIOKM €03 TYHNPOKIAp MIApOMTHIA
tapkuouma N, Ca, Mg, Cu, Co, Ni, K o3yka smeMeHTIapu Xamja MOHOJTAHOJAMHH, HHUTPAT
MOHOATAaHOJAMMOHHM, aMMOHHUI MoOnMOAaT, aMMOHHMM HHUTpAT, KaJuid HUTpAT Ba MarHu
cynbatiap Owian Oupra KyJUIaHWITaHA TYNPOKJIAard HUTPATIW a30T, AJIMAlIMHYBUM KaJIUH
MHUKIOPIApPHHH ~ V3TapUIIMTAa TAabCHPH  OOPIMIM — AHMKIAHIM. Y CHMIMKIAPHH — a30TIIH,
OJNTUHTYTYPTIN YFUTIAPHUHT KYJUIAHWIUII I[IAPOUTIIAPUHM MakOysd NapaMeTpiiapu SpaTUiIIu.
ByHMHT HaTWXKacuka SHI FOKOpHM IaxTa XOocwiau yprada yd iunga (35,0-36,8 w/ra) N-200 K-100
Kr/ra poHuga Ha3opaTra HucOaTaH KylmnMya rnaxra Xocuiu 2,3-4,1 1/ra Hy TallKWI 3TIH.

ynnait kuaub, OJMHraH HaMyHalap TApKUOWIArd 03yKa KOMIIOHEHTIAPUHMUHI €Tapiiu
MHUKJIOpJa Ba HucOatiapaa OYIUMIIMHM TabMHUHJIAIl Y4yH aMMOHHMM HHUTpaT Ba KaJuid HUTpAT
SPUTMACHHU KYIIMO, TapkuOWAa KalblUil Ba MarHUi HUTPATIM YFUT OJMHUO, YHUHI (DUBHK-
KMUMEBHM XOoccanapu TaJKUK KWIMHAM Xam/1a FY3aHUHT YCUO pUBOXIIAHUIIN, YCUMINK TOMOHHJIAH
03MKa MOJJJTAPUHM Y3IAIITHPWIMIIN Y4yH HHcOaTaH MakOysd IIApPOUT SIPATHIMINM Ba MaxTa
XOCWJINTa MXKOOUH TabCUP TULIM aHUKJIAHIM.

Xynoca: Taxmud stunran suru typaaru Tapkuouma N, Ca, Mg, Cu, Co, Ni, K o3yka
JIEMEHTIapU XaMm/Ja MOHO3TaHOJIAMUH, HUTPAaT MOHOATAHOJAMMOHUI, aMMOHUIl MosnOnaT,
aMMOHHUI HHUTpaT, KaIMid HUTPAT Ba MArHuii cyinbdamiap cakiara CylOK YFUTJIAPHU KOMILIEK
TabCUP OSTHUII XYCYCHUSATIAPH MXKOOMH Ba IOKOPH SKAHJIMIU YTKa3WIraH arpoKUMEBUN CHHOB
HaTWKaJlapuIaH OJMHIaH MabIyMoTiIapaa ¥3 ucootunu tonau. FOkopuaa Kai STHIraH Mypakkao
CYIOK YFUTJIAap KeNrycu HULIapAa pecnyOaMKaMU3HUHT TYPJIM TYIPOK-UKJINM IIapouTiIapuia, ypra
TOJIAJIM Fy3a HaBJapuja KEHI KaMpOBJIM arpOKMMEBUN CHUHOBJIAPHAH YTKA3UII MYMKUHIIUIH
TYFpUCHA XyJlocaiap OepriIIn.
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UCIHOJIB30OBAHUE UCKYCCTBEHHOI'O UHTEJIJIEKTA IIPHU
HE®TEJOBbIYHN

I'.C. Mupzaesa

Depeanckuil NOTUMEXHUYECKUL UHCIMUMYM
(Ilonyuena 19.10.2024 2.)

AHHomauu;z. ﬂaHHa}l pa60ma noceAaueHa  Ucnojlb306aHUO UCKYCCMBEHHOCO UHmMelleKkma
npu 0obviuu Hepmu KpUMu4eckol 4acmomol NpeoiodCeHH020 ycKopumens 6 pabouel Kamepe
nunbHo20 Oxcuna. Onpedenena cymma 3¢hghexmugnOll maccol yckOpumens 0 Oceii XYZ.

Knrouegoie cjiaoea: uCKyCCWmeHHblﬁ UurHmeaieKkm, MO@@JZMpO@LZHuﬂ, mexHuveckue
006mu9fC€Hu}Z, UHmMe1eKnyibHoe MblUiierue, Heziponoebze cemu, osucerue aneKkmpuvecmeda,
momueayus, yeioeevueckasa Jiocuka,

Annotation. This work is devoted to the use of artificial intelligence in oil production of the
critical frequency of the proposed accelerator in the working chamber of the saw gin. The sum of the
effective mass of the accelerator for the XYZ axes is determined.

Keywords: artificial intelligence, modeling, technical achievements, intellectual thinking,
neural networks,movement of electricity, motivation, human logic,

Annomayusn. Ushbu ish arralash jinining ish kamerasida tavsiya etilgan tezlatgichning
kritik chastotali neft gazib olishda sun'iy intellektdan foydalanishga bag'ishlangan. XYZ o'qglari uchun
tezlatgichning samarali massasi yig'indisi aniglandi.

Kalit so'zlar: sun'iy intellekt, modellashtirish, texnik yutuglar, razvedka tafakkuri, neyron
tarmoglari, elektr harakati, motivatsiya, inson mantig'i,

BBenenue. Hemanoe wuHpOpManMoOHHOE NPOCTPAHCTBO IMEPETMOJHEHO CcIopaMu 00
HMCKYCCTBEHHOM MHTEJUIEKTE. MHEHUS caMble TPOTHUBOIOJI0XKHBIE — OT OJHO3HAYHOTO «3a» 10
HeTpepeKkaeMoro «mpotuB». OTuero Takod axuortax? Benp Tema manexko He HoBas. Emé B
1832 rony komnexckuil copetHuk C.H. KopcakoB ony0nnkoBan onucanue u300peTEHHOTO UM
YCTPOUCTBA, KOTOPOE OH MOWMEHOBANl «HUHTEIJIEKTyalbHOW MAIIUHOW» Ui YaCTUYHOU
MEXaHM3allMu yMCTBEHHOU nestenbHOocTH [5]. Ha ¢QoHe HEKkoTOpwIX yCmexoB B jene
HMCKYCCTBEHHOTO MBINUICHUS (K 3TOMY TEPMHUHY HAJ0 OTHOCHUTHCS OCTOPOKHO, MOCKOIBKY MBI
HE 3HAeM YTO TaKO€ ECTECTBEHHOE MBINIICHHE, a TeM 0oJiee — HCKYCCTBEHHOE) CKBO3b
TEPMHHOJIOTUYECKUI TyMaH HpPOSBISIOTCS Leau padoT MO MOJACIUPOBAHUIO MBIILICHHUS.
CoBpeMeHHbIE TEXHMUYECKHE JOCTHKEHHUS IO3BOJISIIOT MUMHUTHPOBATH HEKOTOPBIE MPOLECCHI,
OTAaJIEHHO HAIIOMUHAIOUIUE MBIIIJIECHHE.

Pa3paboTunku HEHPOHHBIX CETE KHHYJIHNCh OCBAUBATh IEIUHY (MCTOJIH30BaTh MOIIHOCTHU
coBpeMeHHbIX OBM), craBs mepen coOol 3ajauy JJAOCTHKEHHUS YPOBHS TepepaboTKu
HHPOpPMAIIUK, CPABHUMOTO C €CTECTBEHHBIM MBINUICHUEM YelloBeKa. B kauecTBe KpuUTepHs
COOTBETCTBHSI HENPEMEHHO HCMNOJb3yIOT TecT Twropunra [1]. Hekoropsie u3 T1ex
«CYACTIUBIIEB», KOMY JOBEIOCh OOMIATHCS C MAIIMHOW, OTMEYaIu, YTO Pa3rOBOp C MAaIIW HOM
MOYTH HEOTIMYUM OT OOIIeHus ¢ yemoBekoM. JTto M myraer. Cpa3dy HauumHaeTr paboTaTh
BOOOpaXkeHHe, MPEACTaBIsIONee, YTO OyJeT mambine. ITO ObIIO yOEOUTENhbHO M KPACOYHO
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M0OKa3aHO B roJuIUByACKOM OnokOactepe «Tepmunatop. Boccranume mamuu» ¢ ApHOIBIOM
[IBapuenerrepom. Tak kyna uaé€t uuBUIN3aALUS?
Jlet maTHaaaTh TOMY coObITHIO, KoTma WM. M. I'yGepman Beinan snurpammy [7]:
«Ham Bex MalmMHy qyMaTh HaJlOBUMII,
W mpican B HEM T'yCTEIOT YTO HU 4ac;
Bek ckopoCcTU — XOAUTh HAC OTYYUJL;
Bek MpIcin HagBUTAETCSI HA HACY.

Kazanocw ObI, Bc€ sacHO — mepecTynuiu depty. Ceiiuac gaxe pa3pabOTUYUKH HEHPOHHBIX
ceTel MpU3HAIOT, YTO HE NPEJCTaBIAIOT, KaK Pa3BUBAIOTCA W 00YydarOTCs CO3JaHHbIE UMU
MalluHBl. ITO CO34aéT ITUCKOMQPOPT, HO OCTAHOBUTHCS YK€ HE MOTYT. MOXKET OBITh 3TO U
WHTEJJIEKT, TOJBKO OH HE TOXO0X Ha uyenoBeueckui [2]. Jla W cymecTByeT Ju OH
00bexkTHBHO? OH XK€ MPOSABIAETCS TOJBKO B MOMEHT CONPUKOCHOBEHHUS C YEIOBEUECKHM
BocrmpusitueM. To ecTb, TOKa YeJIOBEK HE OOpaTHT CBOEro BHUMAHUS, HCKYCCTBEHHBIN
MHTEJJIEKT HE CYILIECTBYET, €CTh TOJbKO JIBUKEHUE IJIEKTPUUECTBA. DTO TaK¥KE BEPHO, KaK U
TO, YTO OOBEKTUBHO HE CYIIECTBYET CBET U IBET, €CTh TOJHKO JIEKTPOMArHUTHOE M3JIyUYCHHUE
ONpENIeIEHHOT0 YacTOTHOrO Juana3zoHa. Tak e He CyHeCTBYEeT 3ByKa, €CTh TOJIbKO
KosieOaHusi Bo3nyxa. Bc€, 4To BOCHpUHHMAETCS KaK 3BYK, CBET M IIBET, €CTh CyOBEKTUBHOE
BOCTIPUSTHE YEIOBEYECKUMH OpraHaMu PU3UIECKUX MOJEH.

Tak 4YTO X€ HampUAYMBIBAIH pa3pabOTYMKU MAIIMHHOTO MbIIUIeHUs? YTo uX Tak
ucnyraino? OTMmeyaroT, 4TO Takas MalllMHAa MTHOBEHHO OTBEYAaeT Ha BOIPOCHI, KOTOpbIE
KaXXyTCS CIIOKHBIMU IS OCMBICIICHHSI 4YeJoBeYeCKUM pazymMoMm. Hy um 4To? 3mech HYXHO
0o0paTUTh BHHUMAaHHWE HA TO OOCTOSTENHCTBO, YTO B NAMITH MAIIMHBI XPAHSATCS 3HAHUS,
BbIpa0OTaHHBIE YEJIOBEYECTBOM, a HE MallMHaMu. Tak YTO TaKue MalluHbl OBICTPO
MPOU3BOIAT BBHIOOPKY M3 MAIIMHHOW MaMATH, BO3MOXHO, CHHTE3HPYIOT OTBET, TO €CTh
paboraroT kKak OBICTpBIN OMOIHMOTEKaph, HE Oo0Jiee TOro. DKCTPAMOJUPOBATH BO3ZMOXKHOCTH
MAaIIMHHOTO «MBIIIJICHH», MBICIEHHO JOBOJS CUTyamuio a0 abcypna, He crout. Hambonee
OCTOPO’KHBIE ONIMOHEHTHl MpeJjaraloT 3aKOHOJATeJIbHO OTPAHUYUTH pPaboOThl B 3ITOM
HalpaBlIeHUH — Kak Obl yero He BhIILIO. JKemawoT co3marh komuccuio, tuna MATATD B
AIEPHOM MPOMBIIUIEHHOCTH, JJI JAO3UPOBAHHOIO JONYIICHUS WHHOBALIMOHHBIX pa3paboToOK
HCKYCCTBEHHOI'0 MHTEJUIEKTAa K peaibHbIM 00beKTaMm [3].

HexoTopsix amoyioreToB MalIMHHOTO MBIIUIEHUSI BBOAUT B 3KCTa3 TO OOCTOSATENIbCTBO,
YTO MalllMHAa MOXET MPUAYMBIBaTh MY3bIKYy WJIM NUCATh CTUXU. Ho BpsAa U Takyr MY3bIKY
MOKHO CONOCTaBUTh ¢ TBopeHueM I1.M.HaiikoBckoro, a ctuxu — ¢ A.C.IIymkuHbIM.

3agaliTe MallMHE BONPOC, OTHOCAWIMMCA K TBopuecTBy IlymkuHa, mouemy B OTpPBIBKE
CTHXa «...aX, OOMaHyTh MEHS HETPYIHO, s caM OOMaHBIBAThCS pajl» MEPCOHAX TaK paayercs
TOMY, YTO €ro OOMaHBIBAalOT. Beap Mo BceM JOTHYECKUM IMOCTPOCHUSM OOMaH — 3TO HeE
XOpomo, BeAET K medanu, a He pagocthu. Ha 3ToM oTBeTe MammHa 3anHETCS, 3aMOJIYUT M
3abIMUTCA. A BCE MOTOMY, YTO UEJIOBEUECKas JOTMKAa MHOTOCIJIOIHA, HEJIMHEHA U CII0XHA.
YtoObl €€ MOHATH, MAallMHE HYXHO 00JIafaTh CTPYKTYypoil 0OpaOOTKM JAaHHBIX, [0 CBOUM
BO3MOXKHOCTSIM CXOJHOM C YEIIOBEUECKON. DTO MOKAa HEJOCTIXKMMO, KaKk U B OTHAIEHHOM
OynyuieM, TOCKOJbKY HHMKTO HE 3HaeT, Kak pabotaer mo3r. M mo3HaHue ero BpsAa JIH
BO3MOHO.[2]

Tak 4TO MOXKET UCKYCCTBEHHBbINM MHTEIIEKT? I[lpu Bcell MO, TOCTUTHYTON MalluHOU
B o0OpaboTke uHpoOpManuu, HU OJHA MalIMHA, M Jaxe COOOIIECTBO TaK Ha3bIBA€MBIX
«MBICIANIMX MAaIMH» HE CHOCOOHA caejaTh B peaJbHOM MHpE caMylo IMPOCTyI paboTy,
HAaIIpUMEpP, CBApUTh MAJECHBKYIO KacCTPIOJbKY MAHHOM KalllM, KOTOPOH KOPMST TOJ0BajbIX
miazeHnes.[1] Mamuaa MOXeT XpaHUTh Maccy HMHQOpManuu (HAIOMHIO, BBIPaOOTaHHYIO
YeJOBEKOM) O COCTaB€ Kalllh, Mpollecce €€ MPUTOTOBJICHUS, MOJAPOOHEHIIYI0 TEXHOJOTHIO
BApKHU, HO B P€aJbHOM MHUpPE 3TO TOJBKO MOJCKa3Ka, HO HE IEHCTBUE.

31ech MBI MOJAXOAUM K TOW HENPEOJ0JIMMOM CTEHE, KOTOpas pa3/ieisieT BUPTYAIbHbIA U
peanbHBIM MHUpPBI. MpIcsmas MalldHa MOXET CKOJIb YTrOJJHO MHOTO TOPAUTHCA CBOUMH
ycrexaMmu B OBICTpOTE MOUCKAa OTBETOB Ha caMble KaBep3HbIE BOIMPOCHl, HO OHA He oOnaxaeT
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JK3UCTCHUMOHAIBHON TMACCUOHAPHOCTBIO, KOTOPYKHD MOYKHO IIOHATH KakK pPEallbHYIO
neaTenbHOCTh. He MokeT oHa paboTaTh B peallbHOM MHpE, YTO-TO MEHssS cBoel Boseil. Beé eé
«MBIIJIEHUE» CBOAUTCA K OEIIEHOMY MOTOKY 3JIEKTPUYECTBA B €€ cXeMaTUYeCKUX 1e0psx, 06e3
BbIXOJIa B pealbHblil MHp (HE CcUMTas NPUHTEPHBIX pPAcHeyaTOK U 3BYKOBBIX CHTHAJIOB).
Kcratu, 3aech BO3HHMKAaeT BOMPOC, MOXET JIM MamnHa o00JaaaTh BOJICH, MOTHBAIUEH
NEeATENbHOCTH, U, HAKOHEL, MMETh JIMYHOCTHBIE KadecTBa? Bompoc He mpa3nsbiii. MHorue
¢dbunocopsr obpamanuce kK 3ToM mpobseme. K.Yamex B mbece «R.U.R» mpencraBun mup, B
KOTOPOM JIt0/Ieil co3/jaBanu Ha Gpabpuke, SKOHOMS BpeMs U JIEHbI'M Ha IEPHOJI€ UX B3POCICHUS
u o6yuenus. K uemy 3To npuBeio, B KOHIIE [IbEChl aBTOP BECbMa HEJIULEIPUATHO MOSICHUII.

To, 4TO co3/1am0 HaAIl MUpP U YeJloBeKa, OyJb TO HenepCOHU(UIHPOBAHHAS JTUYHOCTD,
WIM 3aKOH BCEJICHHOW, OHO Ha MHOTO MOPSAJKOB CIOXHEe W YMHEe UeJoBeKa, a,
CJIeI0BaTEeIbHO, M HEIMO3HABAaE€MO YEJIOBEUECKUM pazyMoM. YelloBeueCTBO MOXKET TOJIbKO
npencraBiaarh Coznarens, HO HE HAJEATbCA Ha JIMYHYIO BCTpEeUy C HUM. XOTsI, peaurus
J0MycKaeT, yTo Majas yactb Co3jarelnst paccesiHa Cpelld JKMBBIX M HEXKHBBIX 00BEKTOB. JTO
HEOINPOBEP)KUMO, HO M HE J0Ka3zyeMo. B ero xo3siicTBe JOJKHBI ObITh U JPYTHE MUPBI, KOUX
MHOXECTBO. Tak 4To Mbl — He Oojee yeM IecuMHKa Ha IoJie, OapaxTaromascs B CBOHUX
npobiemax.

CoBceM HeauIIHUM OyJIeT BOMPOC O TOM, YTO, YBIEKAasCh UTPOH B MAIIUHHBIN pa3zyM,
cobupaeTcst JIM 4eI0BEYECTBO CYIIECTBOBAThH B OyayiieM Ha Hamel miuanete? OcBOOOXKaeHUE
4yeJoBeKa OT BcEX mpobiieM u 3a00T 0JHO3HAYHO BEAET K JAerpajanuu o0mecTBa U JUYHOCTH
uaauBUAyymMa. Ywutaiite «3amoBenHuk rooOmmHOB» Kimuddpna Caitmaka. Xopomo Obl
COXPAHUTHCA KaK MBICIIAIIAACH Cy6CTaHI_II/I$I.

Tak HYyXHO JU 0OSThCA UCKYCCTBEHHOTO MHTEIIEKTa? DTO — CMOTPS KaKyl pOJib eMy
OTBOJHUT YEJOBEK. ECIM 3TO NOMOIIHUK B pe€ajbHOU NEATEIBHOCTU — 3TO Xopowo. Ho Henp3s
OTJaBaTh €MY Ha OTKyI BCE€ MBICIHUTEIbHbIE MPOLECCH M HX pealu3aluio, Aa 3T0 U
HEeBO3MOXHO. JlroGas JeATeNbHOCTh B pealbHOM TPOM3BOJACTBE CBsi3aHA ThICSYaAMU
TEXHOJOTMYECKUX ILEMOYeK C BBIMIYCKOM KOHEYHON mpoaykuuu. Jlis Toro, d4ToObI
BUPTYyaJibHasl JIESTEIbHOCTh «MBICISIIEH» MAIIMHBI YTO-TO MOTJIa JeJlaTh B PEaJIbHOM MHDE,
HEOOXOIMMO CHAaOIUTh €€ MCTOYHHKAMU HH(popmamuu (maT4YuKamMu) U pabOYMMHU OpraHaMu
(MaHunynsiTOpamMu). A caMmoe TlIaBHOE — HE0OOXOUMO COXPaHUTh KOHTPOJb HaJ UCTOUYHHKAMU
SHEpPTUHU, MUTAIOIKUMHI 3TH MAUIMHBL. JTO Ha TOT Cly4yail, KOr/Ja BO3MOKEH BBIXOJl MAIlIUH HU3-
noa KoHTpods. [[énkayn TyMO1epoM — U HET MAIIMHHOTO YY10-UHTEJICKTA.

BriBoa: Tak uto, 0OATHCA MAUIMHBI HE HYXKHO, JJa)K€ €CJIM OHa OOBITPHIBAET Bac B
maxmaTsl. Ho u 6e31yMHO OoTaBaTh BCE MO/ BIACTh MAIIMH HE CTOUT — JOPOro 000HaETCS.

bynem mnpunpepxuBathcsa Oamanca. Co BpeMeHeM OyaeT ONpeNeieHO MeCTO
I/ICKyCCTBCHHOFO HNHTCJIJICKTA B YCJIOBCUYCCKOM COLII/IYMG, BKJIKO4Yas HG(I)T€F3.3OBBII>1 KOMIIJICKC.
DTO0 onmpaBJaHHAas HaJIEkK/a.
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ZAMONAVIY INTERAKTIV TA’LIM MUHITLARIDA INNOVATSION O‘QITISH
USULLARI

M.A. Mahmudova

Farg ‘ona politexnika instituti,
mugaddasxonmahmudova2020@gmail.com
(Qabul qgilindi 19.10.2024 y.)

Annomayusn: B oannoil cmamve noOYepKUBAEMCsl 8ANCHOCHb UHMEPAKMUBHOU Cpedbl 00YYeHUs U
UHHOBAYUOHHBIX MemO0008 O00YYeHUs 6 COBPeMeHHOM obpazosanuu. Humepaxmuenvlie naamgpopmol
CHOCOOCMBYIOM  JHCUBOMY OOWEHUIO U OOMEHY 3SHAHUAMU MeXHCOYy CMYOeHMAMU U HPenooasamensimu,
NOBBILUAIOM KA4eCmB0 00pA308aHUs 3a cuem UHOUBUOYAIbHO20 noodxodd. Takoce memood OusaiHa, pblHOK
uoetl, OHIQUH-OOYUeHUe U MemOObl COMPYOHUYECMBA CYAHCAM NOBLIUEHUIO AKMUBHOCIU VUAWUXC U
PA3GUMUI0 HABLIKOE CAMOCMOAMENbHO20 MbIULIeHUS. Dmu UHHOBAYUOHHbIE Memoobl 0eidiom Npoyecc
00yueHUss UHMEPECHbIM U 3P PeKmuUHbIM.

Knrouesvie cnosa: Hnmepaxmusnoe o00pazosanue, UHHOBAYUOHHbIE MeEMOObl, COBPEMEHHbLE
MexXHoNo2UuY,  UHOUBUOYATIbHBILL ~ NOOX00, MemOoO  NPOESKMUPOSAHUs,  OHAAUH-00VHeHue,  Memoo
compyOHUYecmaa, Kaiecmeo 00pa30eanus, 0OMeH 3HAHUAMU.

Abstract: This article highlights the importance of interactive learning environment and innovative
teaching methods in modern education. Interactive platforms enhance live communication and exchange of
knowledge between students and teachers, increase the quality of education through an individual approach.
Also, the design method, the market of ideas, online teaching and collaborative methods serve to increase the
activity of students and develop independent thinking skills. These innovative methods make the learning
process interesting and effective.

Key words: Interactive education, innovative methods, modern technologies, individual approach,
design method, online teaching, collaborative method, quality of education, knowledge sharing.

Annotatsiya: Mazkur magolada zamonaviy ta’limda interaktiv ta’lim muhitining ahamiyati va
innovatsion o ‘qitish metodlari yoritilgan. Interaktiv platformalar o ‘quvchilar va o ‘qituvchilar o ‘rtasida jonli
mulogot va bilim almashishni kuchaytiradi, individual yondashuv orgali ta’lim sifatini oshiradi. Shuningdek,
loyihalash metodi, g'‘oyalar bozori, onlayn o‘qitish va kollaborativ usullar o ‘quvchilarning faolligini
oshirish va mustaqil fikrlash qobiliyatlarini rivojlantirishga xizmat giladi. Bu innovatsion usullar ta’lim
jarayonini gizigarli va samarali giladi.

Kalit so‘zlar: Interaktiv ta’lim, innovatsion metodlar, zamonaviy texnologiyalar, individual
yondashuv, loyihalash metodi, onlayn o ‘qitish, kollaborativ usul, ta’lim sifati, bilim almashish.

Kirish. Ma’lumki, keskin rivojlanib borayotgan shiddatkor zamin nafagat bir insondan,
nafagat bir jonzotdan, boringki butun bir koinotdan dunyoning ganchalar cheksiz hamda chegara
bilmas imkoniyatlarga boy ekanligining yaqqol timsoli desak aslo mubolag‘a bo‘lmas. Zero, inson
aql-u zakovati, teran salohiyati va uning chegara bilmas kuchli kamoloti ana shu shiddatkor
yurtning farzandlariga yaxshilik hamda o‘tkir zehn urug‘larini ekib kelayotgani ham asl haqiqatdir.
Shuni alohida ta’kidlab o‘tmoq darkorki, bugungi kunda, aynigsa, davlatning deyarli barcha
sohalarida xorijiy tillarga bo‘lgan e’tibor, munosabat hamda talabning ganchalar yuqori darajada
ekanligi hech birimizga sir emas. Axborot madaniyati har bir pedagogning ilmiy-bilish, o‘quv
jarayoni, mustaqil ravishda ta’lim olish, dam olish va boshqa faoliyat jarayonida yuzaga keladigan
axborotga nisbatan bo‘lgan ehtiyojni qondirishga yo‘naltirilgan shaxsiy axborot faoliyatini
muvaffaqqiyatli tashkil etishni ta’minlaydigan malaka, bilimlar va ko‘nikmalarning
tizimlashtirilgan majmuasi sanaladi [1].

Zamonaviy oliy ta’lim tizimida eng samarali innovatsion usullar va texnologiyalarni tanlash
muammosi dolzarb bo‘lib qolmoqda. Innovatsion usullar fan va axborot texnologiyalarining
zamonaviy yutuglaridan foydalanishga asoslangan usullardir. Innovatsion usullar, eng avvalo,
ta’lim jarayonini optimallashtirish, o‘quv materialini o‘zlashtirish uchun eng qulay shart-
sharoitlarni yaratishga garatilgan bo‘lib, bu pirovardida ta’lim sifatini oshirishga xizmat qiladi.
Ishlab chigarish qobiliyati bugungi kunda o‘qituvchi faoliyatining asosiy malakaviy
xarakteristikasiga aylanib bormoqda va o‘quv jarayonini tashkil etishning yuqori darajasiga o‘tishni
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anglatmoqda. O‘qitish jarayonidagi innovatsiyalar o‘quv jarayonining turli jihatlariga, jumladan,
o‘quv xonalari maydonini tashkil etishni o‘zgartirishga, sinflarni zamonaviy texnik vositalar bilan
jihozlashga, shuningdek, yangi ta’lim texnologiyalarini sinovdan o‘tkazishga ta’sir qiladi.[2]

Interaktiv ta’lim muhitining asosiy xususiyatlari

1. Faol ishtirok: o‘quvchilar ta’lim jarayonida faqat tinglovchi emas, balki faol ishtirokchi
bo‘lishadi. Bu, 0‘z navbatida, o‘quvchilarning motivatsiyasini oshiradi.

2. Yuqgori texnologiyalardan foydalanish: interaktiv ta’lim metodlarida zamonaviy
texnologiyalar, masalan, tagdimot dasturlari, onlayn platformalar va mobil ilovalar qo‘llaniladi.

3. O‘zaro muloqot: o‘qituvchi va o‘quvchilar o‘rtasidagi o‘zaro muloqotni kuchaytiradi, bu
esa ta’lim jarayonini yanada samarali qiladi.

4. Individual yondashuv: har bir o‘quvchining o‘ziga xos ehtiyojlari va qobiliyatlarini
hisobga olgan holda individual ta’lim yo‘nalishlarini belgilash imkonini beradi.

Zamonaviy o‘qitish metodlari

1. Loyihalash metodi: o‘quvchilar real muammolarni hal qilish uchun loyiha
ishlab chigadilar. Bu usul o‘quvchilarni jamoaviy ishlashga va yaratishga undaydi.

2. G‘oyalar bozori: o‘quvchilar o‘z g‘oyalarini taqdim etib, bir-birlarining
fikrlarini baholaydilar. Bu metod kreativlik va tanqidiy fikrlashni rivojlantirishga yordam
beradi.

3. Onlayn o‘qitish: internet orgali taqdim etilayotgan resurslar va kurslar
o‘quvchilarga har doim va har joyda o‘qish imkonini beradi.

4. Kollaborativ o‘qitish: o‘quvchilar birgalikda ishlash orqali yangi bilimlar

egallaydilar, tajribalar almashadilar va bir-birlaridan o‘rganadilar.
Interaktiv ta’lim platformalari

Interaktiv ta’lim platformalari — bu o‘quvchilar va o‘qituvchilar o‘rtasidagi ta’lim
jarayonini ragamli shaklda tashkil etish uchun ishlatiladigan onlayn tizimlardir. Ushbu platformalar
yordamida o‘quvchilar o‘zlarining bilim va ko‘nikmalarini real vaqtda oshirishlari, o‘zlashtirish
darajasini oshirishlari va individual o‘rganish imkoniyatlariga ega bo‘ladilar. Ular an’anaviy ta’lim
shakllariga nisbatan ko‘proq interaktivlikka ega bo‘lib, multimedia elementlari (video, audio,
grafika, simulyatsiyalar) orqali ta’lim berishni osonlashtiradi.

Bu platformalar ko‘pincha o‘quvchilarni bir-biri bilan hamkorlik qilishga rag‘batlantiradi,
ya’ni jamoaviy ishlash, fikr almashish, loyihalar yaratish va muhokamalarda qatnashish
imkoniyatini beradi. Shuningdek, o‘qituvchilar va o‘quvchilar o‘rtasida muhokama va savol-javob
shaklida real vaqgtda mulogot gilish uchun chat yoki forum kabi vositalar tagdim etiladi.[3]

Ko‘plab interaktiv platformalar o‘qituvchilarga o‘quvchilarning bilim darajasiga qarab o‘quv
materiallarini moslashtirish imkonini beradi. Shu bilan birga, platforma o‘quvchilar o‘z o‘rganish
yo‘nalishini tanlash va mustaqil ravishda harakat qilishga imkon beradi. Bu esa o‘quvchilarning
ta’lim jarayoniga yanada qiziqishini oshiradi.

Interaktiv ta’lim platformalari ko‘pincha turli xil test, kviz va muammolarni taklif qiladi.
Ushbu sinovlar orqali o‘quvchilar o‘z bilimlarini mustahkamlaydilar, o‘qituvchilar esa ularning
yutuqlarini nazorat qiladilar. Ba’zi platformalar avtomatik baholash tizimiga ega bo‘lib,
o‘qituvchining ishini yengillashtiradi va ta’lim jarayonini yanada tezlashtiradi.

Interaktiv ta’lim platformalariga kirish uchun faqat internet alogasi va mobil qurilma yoki
kompyuter kerak bo‘ladi. Bu esa o‘quvchilarga istalgan joyda va vaqtda bilim olish imkoniyatini
beradi. Platformalar shuningdek, ularning individual ehtiyojlariga mos keladigan darajada
moslashuvchan bo‘lishi mumkin.

Interaktiv ta’lim platformalarining afzalliklari

e Moslashuvchan ta’lim: O‘quvchilar o‘zlariga qulay vaqtda ta’lim olishlari mumkin, shu
bilan birga ular mustaqil o‘rganish imkoniyatiga ega bo‘ladilar.

e O‘quvchilarni jalb qilish: Qizigarli va motivatsiya beruvchi o‘quv materiallari, masalalar
va sinovlar orqali o‘quvchilar yanada faol ishtirok etadi.

« Ta’lim jarayonining samaradorligini oshirish: Interaktivlik va real vaqtda baholash
tizimlari tufayli ta’lim jarayonida samaradorlik oshadi.
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« Bilimlarni mustahkamlash: O‘quvchilar turli sinovlar orqali o‘z bilimlarini
mustahkamlash va yangi bilimlarni o‘rganish imkoniyatiga ega.

Interaktiv ta’lim platformalarining turlari va misollari

1. Google Classroom — bu ta’lim uchun mo‘ljallangan platforma bo‘lib, vazifalarni
boshqarish va baholash imkoniyatini beradi.

2. Kahoot! — o‘quvchilarni jalb qilish uchun qiziqarli test va kvizlar yaratishga imkon
beradi.

3. Moodle — mustaqil kurslarni boshqarish va tashkil gilish uchun keng imkoniyatlarga ega
bo‘lgan ochiq kodli platforma.

4. Edmodo — o‘quvchilar va o‘qituvchilar o‘rtasidagi hamkorlikni oshiradigan platforma,
aynigsa sinf muhit

Interaktiv platformalar rivojlanishi bilan sun’iy intellekt va raqamli yordamchi tizimlar orqali
yanada boyitiladi. Kelajakda bu platformalar o‘quvchilarga yanada moslashtirilgan kurslar yaratish,
ta’lim jarayonini kuzatish va bilim olishni yanada samarali qilishda yordam beradi.

Zamonaviy o‘qitish metodlari o‘quvchilarning bilim olish jarayonini yanada samarali qiladi.
Tadqiqotlar shuni ko‘rsatadiki, interaktiv ta’lim mubhitida o‘qigan o‘quvchilar an’anaviy usullar
bilan ta’lim olgan o‘quvchilarga nisbatan yaxshiroq natijalar ko‘rsatadilar. Bunday metodlar
o‘quvchilarning motivatsiyasini oshiradi va ularning ta’lim jarayonida o‘zaro munosabatlarini
kuchaytiradi [4].

Natijalar. Zamonaviy interaktiv ta’lim muhiti va innovatsion o‘qitish metodlari o‘quvchilarni
ta’lim jarayoniga yanada faol jalb qilishga imkon yaratadi. Tadqiqotlar shuni ko‘rsatadiki,
o‘quvchilar interaktiv platformalarda o‘qiganlarida an’anaviy ta’lim usullari bilan solishtirganda
yaxshiroq natijalar ko‘rsatadilar. Bu, avvalo, o‘quvchilarning motivatsiyasini oshirish, o‘zaro
muloqotni kuchaytirish va individual yondashuvni amalga oshirish orqali erishiladi. Ta’lim
jarayonida zamonaviy texnologiyalardan foydalanish o‘quv materialini qiziqarli va tushunarli
shaklda taqdim etishga yordam beradi, bu esa o‘quvchilarni bilim olish jarayonida mustaqil fikrlash
va ijodkorlikni rivojlantirishga undaydi.

Bundan tashqari, interaktiv ta’lim platformalari o‘qituvchilarga o‘quvchilarning bilim
darajasini real vaqtda kuzatishga, o°zlashtirish darajasini aniqlashga va ta’lim jarayonini
yaxshilashga imkon beradi. Bu esa, o‘z navbatida, o‘qituvchilarning pedagogik faoliyatini yanada
samarali tashkil etishga yordam beradi. Natijada, o‘quvchilar nafagat nazariy bilimlarga ega bo‘lib
golmay, balki amaliy ko‘nikmalarni ham rivojlantiradilar, bu esa kelajakda ularga ragobatbardosh
bo‘lish imkoniyatini yaratadi. Interaktiv ta’lim muhiti zamonaviy o‘qitish metodlari yordamida
o‘quvchilarning bilim va ko‘nikmalarini yanada kengaytirishga xizmat qiladi.

Xulosa qilib aytganda, har ganday yaratuvchanlik zamirida o‘ziga xos kamolot va intellektual
salohiyatning mahsuli yotadi. Ya’ni talabalarga tanqidiy fikrlash qobilyatini rivojlantirish hamda
ularni amaliy tarzda qo‘llay olish imkoniyatining o‘ziga xosligi nafaqat tilshunoslar, balki jamiki
pedagog jamoasi tomonidan amaliyotga tatbiq etilayotgan zamonaviy metodlar hamda
strategiyalarning keng ravishda qo‘llanilishidan iboratdir. Zero, aql va tafakkur hamisha bir tan—u,
bir jon bo‘lib xizmat qilishini unutmasligimiz lozim.

Interaktiv ta’lim muhiti va zamonaviy o‘qitish metodlari o‘quvchilarga yanada kengroq bilim
olish imkonini beradi. Bu usullar nafagat o‘qituvchilar, balki o‘quvchilar uchun ham ta’lim
jarayonini yanada qiziqarli va samarali qiladi. O‘qitishda interaktiv yondashuvni qo‘llash orqali
o‘quvchilarning fikrlash, muloqot va ijodkorlik ko‘nikmalarini rivojlantirish mumkin.
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OLIY TA’LIM MUASSASALARIDA TA’LIMI SIFATINI YAXSHILASH,
YUQORI MALAKALI YETUK KADRLAR TAYYORLASH
MUAMMOLARI VA ULARNING YECHIMI

I.M. Mamarizayev

Farg ‘ona politexnika instituti,

(Qabul qilindi 19.10.2024 y.)

Annotatsiya: Magolada mamlakatimizda oliy texnika ta’limini rivojlantirishga qaratilayotgan
etibor, ta’lim sifatini yaxshilash muammolari va ularning yechimini topishga qaratilgan takliflar bayon
gilingan.

Kalit so‘zlar: oliy ta’lim muassasalari, ta’lim sifati, buyurtmachi korxonalar, manfaatdorlik,
hambkorlik, malaka oshirish kurslari, o ‘quv rejalari, elektron nazorat, talabalar bilim darajasi.

Annomayusn. B cmame ocgeujenvl 6ONpoCyl, CESA3AHHbBIE C NOBIUEHUEM KAYecmea 0Opa3o8aHus,
npooiemMvl U NYMu peuienus Ux Ha GbICULUX TMEeXHUYECKUX VUPEHCOeHUSX 6 C8eme BHUMAHUL, yoersemoe
20CY0apCmeom pa3eUmuio GblCULe20 MEXHUYECKo20 00pa3oeanus 6 Haulell cmpane

Knwuesvle cnosa: svicuiue yuebnvle 3a6e0enus, Kauecmeo o0pazoeanus, npeonpusimusi-3aKazyux,
BAUHMEPECOBAHHOCH, COMPYOHUYECMBO, YYeOHble KYpCbl, VueOHble MNIaHbl, JIeKMPOHHLIL KOHMPOI,
0eonpou3800CmMeE0, yPo8eH 3HAHUL CIYOeHMO8.

Kirish

Mamlakatimizda ta’limga e’tibor kun sayin ortib bormoqda. Keyingi yillarda faqat oliy
ta’lim muassasalarining soni bir necha barobar ko‘paydi. Endigi vazifa hozirgi kunda faoliyat
yuritayotgan oliy ta’lim muassasalarida ta’lim sifatini yaxshilash, moddiy-texnik bazani zamon
talablari asosida gayta takomillashtirish, har tomonlama yetuk, yugori malakali ragobatbardosh
kadrlar tayyorlashni yo‘lga qo‘yishdan iborat.

Lekin, oliy ta’limni rivojlantirishning huquqiy asoslari, o‘quv meyoriy hujjatlari ishlab
chigilgan bo‘lsada, amalda ularga to‘liq rioya etish yo‘lga qo‘yilmagan. Bunday holat gabul
gilinayotgan garorlar, nizomlar va boshga meyoriy talablarga qaramasdan ta’lim sifatining jiddiy
yaxshilanishiga olib kelmayotganligi ham sir emas. Joylarda hozirgacha qog‘ozbozlik, turli xildagi
kerakli-keraksiz tadbirlar, ular bo‘yicha hisobotlar ta’lim sifatini real yaxshilashga halaqit berib
kelmoqda [1].

Ushbu o‘ta dolzarb vazifani amalga oshirish, mavjud muammolarning yechimini topish oliy
texnika ta’limida qgator ishlarni bajarishni talab qiladi. Jumladan:

- kadrlar iste’molchilari bo‘lgan buyurtmachi korxonalarning har tomonlama yetuk, chuqur va
puxta bilimli, yuqori malakali kadrlar tayyorlanishidan to‘g‘ridan-to‘g‘ri manfaatdorligini
ta’minlovchi xuquqiy asoslarni yaratish, ishlab chiqish va amaliyotga qat’iy joriy etish;

- oliy ta’lim muassasalarining akademik mustaqilligini ta’minlash maqsadida dadil garorlar gabul
qilish;

- malaka talablari, o‘quv rejalari, fan dasturlarini har yili yangilash tartibini bekor qilish. Bu
toifadagi o‘quv — me’yoriy hujjatlarning amal qilish muddatini kamida 5 yil etib belgilash;

- mutaxassislik fanlaridan amaliy va laboratoriya mashg‘ulotlarini imkoni boricha ishlab chiqarish
korxonalari bazasida o‘tkazish uchun zarur shart-sharoitlar yaratish. Ishlab chigarish
korxonasidan talabalarga biriktiriladigan mutaxassislarni muntazam, qonuniy rag‘batlantirib
borish mexanizmini ishlab chigish;

- talabalikka gabul gilingan 1-kurs talabalari bilan mutaxassislik kafedralari o‘qituvchilari
o‘rtasida doimiy hamkorlikni yo‘lga qo‘yish;
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“Yo‘nalishga kirish” fanini 2-semestr davomida o‘qitishni tashkil qilish va kafedraning
yetakchi professor o‘gituvchilari tomonidan o‘tkazilishini ta’minlash. 1-semestrda yo‘nalish
bo‘yicha umumiy tushunchalar va ishlab chiqarish tarmoqlari va ulardagi asosiy muammolar
to‘g‘risida tushunchalar berish, 2-semestrda esa bu muammolarni bartaraf gilish bo‘yicha dunyoda
va kafedrada olib borilayotgan ilmiy tadgiqot ishlarining magsadi, mazmun va mohiyatini
talabalarga yetkazish va tushuntirish. Semestr davomida talabalar orasidan gqobiliyatli, kreativ
fikrlaydigan, innovatsiyalarga qiziquvchi talabalarni ajratib olish va yetakchi professor
o‘qituvchilarga biriktirish. Ularga magistrlik va doktorlik dissertatsiyasi doirasida mavzularni
shakllantirish va bu orgali ular bilan individual ishlash;

oliy texnika ta’limi muassasasiga o‘qishga kirish istagini bildirgan yoshlar bilan u tanlagan
yo‘nalish xususiyatlari yuzasidan suhbat o‘tkazish, abiturientning tanlayotgan ta’lim yo‘nalishi
sohasidagi iqtidorini aniglash va uzil-kesil abiturientning ushbu ta’lim yo‘nalishida o‘qiy olishi
yoki o‘qiy olmasligi to‘g risida taklif taqdim etish amaliyotini joriy gilish;

ishlab chiqarish amaliyotlarini o‘quv semestri davomida — o‘qish oralig‘ida o‘tkazish amaliyotini
tajriba tarigasida joriy etish kerak;

hozirgi kunda oliy texnika ta’limi muassasalarining mutaxassislik kafedralariga asosan bilimi,
igtidori va salohiyati bilan ajralib turadigan gobiliyatli yosh mutaxassislar pedagogik faoliyatga
jalb etilayotganligini, ularda o‘z mutaxassisliklari bo‘yicha amaliy ish tajribasi yo‘qligi, real
ishlab chigarish muhiti va talablari bilan tanish emasliklarini etiborga olib bu toifadagi professor
— o‘qituvchilarning o‘z mutaxassisligiga va o‘tayotgan faniga mos tashkilot yoki korxonalarda
malaka oshirish kurslarini tashkil etish;

o‘quv rejadagi asosiy fanlar blokini qisqartish, ko‘pi bilan yo‘nalishda 5 ta fan quyish. Fanlarni
rotatsiya qilish.

o‘tiladigan fanlarni 2 kursga moslash (Amaldagi o‘quv rejalarni qayta ko‘rib chiqish asosida bir
— biriga o‘xshash, bir — birini takrorlaydigan fanlarni umumlashtirish orqali yuqgori kurslarda har
bir semestrda ko‘pi bilan 5-6 ta fan rejalashtirilishiga erishish).

yo‘nalish sohasiga oid yetakchi korxonalarning yetuk xodimlari ishtirokida 1 oyda 1 marta
master klass va suhbatlar tashkil etish.

talabalar davomatini elektron nazorat qilish tizimini joriy etish. Ushbu turniket tizimli
programmaning joriy etilishi talabalarning o‘qishga kelish-ketishlarini qog‘oz jurnalsiz shaffof
va qat’iy nazorat qilish hamda ota-onalarni farzandlarining o‘qishga qatnashishlari to‘g‘risidagi
holatdan avtomatik ravishda xabardor qgilish imkoniyatini yaratadi [2].

internet tarmog‘ini va WI-FI ni auditoriyalarga joriy etish orqali talabalarning ta’lim saytlaridan
ma’lumotlar olishlarini ta’minlash.

o‘quv mashg‘ulotlari boshlangandan keyin darsni buzmaslik, o‘gituvchini va talabalarni
chalg‘itmaslik uchun auditoriyalarga tashqaridan kirish-chigish harakatlarining sodir etilishiga
mutlaqo yo‘l qo‘ymaslikni taminlash.

dars paytida talaba telefonda gaplashib yoki o‘ynab vaqt o‘tkazmasligi uchun o‘qituvchi
auditoriyaga kirishi bilan talabalardan uyali telefonlarining ovozini o‘chirib qo‘yishlarini va
sumkalariga solib qo‘yishni talab qilishi kerak.

ta’lim-tarbiya tizimida qog‘ozbozlikni keskin kamaytirish; Professor- o‘qituvchilarni ortigcha
ish, ya’ni qog‘ozbozlikdan imkoni boricha ozod etish. Turli darajadagi tekshiruvlarda hujjat
(jurnal, fan dasturi, hisobotlar, talabalarning mustaqil ishlari, guruh murabbiylari o‘tkazgan
tadbirlarning bayonnomalari, fotosuratlar va sh.o‘.) tekshirish natijalari asosida faoliyatga baho
berish amaliyotidan voz kechish;

professor-o‘qituvchi asosiy e’tiborni faniga, dars o‘tish jarayoniga qaratishi kerak. O‘gituvchi
boshqga tashkiliy ishlarga o‘quv jarayoniga salbiy ta’sir ko‘rsatmagan holda e’tibor qaratishi
lozim.

asosiy e’tiborni mashg‘ulotlar sifatiga, talabalar bilim darajasiga garatish;

Xulosa:

Agar o‘ta jo‘'ndek ko‘ringan, go‘yoki avvaldan ma’lum bo‘lgan ushbu vazifalar haqgiqatda
amalga oshirilsa, bu vazifalarni amalga oshirish qoidaga aylansa, unga har bir ta’limga mas’ul
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xodim, professor-o‘qituvchi qatiy rioya etishiga erisha olsak, mamlakatimizda ta’lim sifati albatta
yaxshilanadi, har tomonlama yetuk, yuqori malakali raqobatbardosh kadrlar tayyorlash yo‘lga
qo‘yiladi.
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USTKI KIYIMNI KONSTRUKTSIYASINI HISOBINI QURISH VA LOYIHASINI ISHLAB
CHIQISH

K.A. Boymatova

Namangan to ‘gimachilik sanoat insituti
(Qabul gilindi 19.10.2024 y.)

Annotatsiya : O ‘rganilayotgan erkaklar kurtkasi konstruktsiyasi “M.Mwnrep u coin”
metodikasi bo ‘yicha ishlab chiqildi va konstruktsiya asosni modelga muvofig tipaviy reglan
bichimida madellashtirilib zamonaviy dasturlarda amalga oshirildi. Cad Assiyst dasturi Gemini
cad va Clo dasturlarida erkaklar kurtkasi konstruktsiyasi va etalon andazalari ishlab chigilib eng
optimal dastur Clo dasturi ekanligi o ‘rganilib shu dastur asosida ust kiyim baza asosi
madellashtirilgan andaza va old ord ko ‘rinishi loyhasi ishlab chiqildi .

Kalit so“zlar: Cad Assiyst dasturi , Gemini cad ,CloD3, Konstruktiv, Baza asosi.

AHHOmauusn : KOHCMPYKYUs UCCiedyeMol MyxHcckou Kypmxu Pazpaboman no memoouxe
“Mwoanep u Cun” u peanuzoean 6 COBPEMEHHbIX NPUTLOHCEHUAX C MOOEIUPOBAHUEM OCHOBbL 8
coomeemcmeuu ¢ mooenvto 6 ¢popmame Type reglan. B pamxax npoepammer CAD Assyst &
npoepammax Gemini CAD u Clo 6wiiu paspabomanvl KOHCMPYKyuu u >MAlOHHbIE 00pA3Ybl
MYHCCKOU KYPpMKU, usyuena naubonee onmumanvras npoepamma Clo.

Knrwouegvie cnosa: CAD Assistant Program , Gemini CAD ,clod3, Koncmpyxkmuenas, 6azosas
OCHO6d.

Annotation: the structure of the men's jacket under study “m.Miiller i sin” was developed
according to the methodology, and the construction was carried out in modern applications, the
basis of which was modeled according to the model on the typewriter reglan Beech

Cad Assiyst program Gemini cad and Clo programs developed men's jacket construction and
etalon andases the most optimal program was the Clo program based on the same program was
studied that the basis of the top dressing base was modeled andaza and the front ord appearance
clay .

Keywords: Cad Asiyst program ,Gemini cad, CloD3, constructive, base.

Turli xil kiyimlarni konstruktsiyalashda inson tana tuzilishi haqida u yoki bu ko‘rinishda berilgan
ma’lumotlar, konstruktsiyalarga kiritilgan qo‘shimcha qismlar, detallarga ajratish va ularning shakl hosil
gilish usullari boshlang‘ich ma’lumotlar bo‘lib hisoblanadi . Kiyim detallari chizmalarini ishlab chiqish
uchun zarur o‘lcham belgilari hisob formulalari yordamida aniqlanadigan barcha uslublar uchun yagona
narsa — bu asosiy o‘lcham belgilari — ko‘krak aylanasi va bo‘y, shuningdek, formulalar tuzilmasida erkin
a’zolarning mavjudligidir

Konstruktiv qo‘shimcha — bu kiyimni o‘lchami bilan unga mos keluvchi qomatning o‘lcham belgisi
o‘rtasidagi farqdir, uning vazifasi esa — o‘rnashuv, harakatlar erkinligi, fiziologik jarayonlarni ta’minlash,
vizual effektga erishish, materiallar xossalarining namoyon bo‘lishi, jismoniy qulaylikdir. Uning kattaligi
ko‘plab omillarga bog‘liq: material turi, kiyim shakli va uning vazifasi, qomat turi va boshqalar .
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1-jadval
Erkaklar kurtkasini konstruktsiyasi tipaviy figura o‘lchamlari

Ne | O‘lchamlar nomi Shartli belgisi Qiymat, sm
1 | Bo‘y uzunligi R 177,0
2 | Ko‘krak aylanasi Og 100,0
3 | Bel aylanasi Ot 90,0
4 | Bo‘ksa aylanai Ob 102,0
5 | Yeng uzunligi Dr 64,0
6 | Bo‘yin kengligi ortidan Sh.sh.z 8

7 | Qo‘l teshigi balandligi ortidan Vpr.z 25,0
8 | Ort uzunligi belgacha Dts 44.3
3 | Son balandligi Vb 22.2
4 | Buyum uzunligi Di 80
5 | Qo‘l teshigi balandligi old qismidan Vpr.p 27,5
6 | Ord kenglik Shs 21,0
7 | Yelka giyalik kengligi Shpr 15,0
8 | Ko‘krak kengligi Shg 20,7
9 | Old kengligi gorin darajasi Shpzh 20,7
10 | QoI teshigi balandligi Vpr 44,7
11 | Qo‘l teshigi uzunligi Dpr 53,4
12 | Yeng kengligi Shrn 31
13 | Yeng kengligi (giya ustidan) SR 24,7
14 | Okota balandligi Vok 17,2

2-jadval
AK qurish uchun qo‘shimchalar

Ne | Qo‘shimchalar nomi Shartli belgilar Qiymat, sm
1 | Ko‘krak aylanasi qo‘shimchasi Pg 6,7

2 | Bo‘yin kengligi qo‘shimchasi Pshshz 1

3 | Yelka qiyalik qo‘shimchasi Pshpr 3

4 | Ort qo‘l teshigi balandligi Pshpr 1

qo‘shimchasi
5 | Old qo‘l teshigi balandligi Pshpr 0.5-1.5
qo‘shimchasi
6 | Ort bo‘ksa aylanasi qo‘shimchasi Pb 5.68
7 | Old bo‘ksa aylanasi qo‘shimchasi Pb 1.97
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Tadgigot ishimizdagi erkaklar gishki mavsumiga muljallangan kurtkasini konstruktsiyasini Gemini
Cad, Cad Assyst, Clo D3 dasturlarida ishlab chiqdik va hozirgi kunda Gemini Cad, Cad Assyst, Clo D3
dasturi bo‘yicha izlanishlar olib borildi. Korxonalar migyosida Gemini Cad dasturidan hozirgi vagtda asosan
trikotaj assortimentlarini ishlab chigaruvchi korxonalardagina qo‘llanilmogda. Aksariyat korxonalar Cad
Assyst dasturdan foydalanishmoqgda. Shuningdek korxonalarda Gemini Cad dasturida andazalarni
joylashuvida foydalanishmogda.
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1-rasm. Tavsiya etilayotgan erkaklar gishgi kurtka asos konstruktsiyasi Cad ASSYST chizmasi.

Cad Assiyst dasturi Gemini cad dasturidan qulayrog va osonroqdir . Cad Assyst dasturida
funksiyalari ko‘p kompyutrga virus tushgan holatda andazalar o‘lchamlari o‘zgarmaydi (2-rasmda)
“M.Mmwutep u cbin” metododikasi qulay bo‘lganligi sababli hisob formulasidan foydalanib baza to‘ridan
erkaklar kurtkasini old, ort, yeng, astar, bort, chuntak, yoga gisimlari Cad Assiyst dasturida ishlab chigildi.
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2-rasm. Tavsiya etilayotgan erkaklar gishgi kurtka asos konstruktsiyasi CLO 3 D chizmasi.
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Tavsiya etilayotgan erkaklar gishgi kurtka asos konstruktsiyasi CLO3D da ‘“M.Mrwmrep u

cein”’metodikasi asosida konstruktsiya baza to°ri ishlab chigildi va ushbu baza to‘ri asosida tavsiya
etilayotgan erkaklar kurtkasini madellashtirildi.

Tayyor  madellashtirilgan  andaza
bo‘yicha 3D shaklda ustki kiyimning
old va ort ko‘rinishi loyihasi ishlab
chiqildi (3-rasm).
Xulosa:

O‘rganilayotgan erkaklar
kurtkasi konstruktsiyasi “M.MioJiiiep
u cbiH” metodikasi bo‘yicha ishlab
chigildi va  konstruktsiya asosni
modelga muvofiq tipaviy reglan
bichimida madellashtirilib zamonaviy
dasturlarda amalga oshirildi
Cad Assiyst dasturi Gemini cad va Clo
dasturlarida erkaklar kurtkasi
konstruktsiyasi va etalon andazalari
ishlab chigilib eng optimal dastur Clo
dasturi ekanligi o‘rganilib shu dastur
asosida ust kiyim baza asosi

3-rasm. Tavsiya etilayotgan erkaklar gishgi kurtka old va ort kurinishi ~ Madellashtirilgan andaza va old ord

CLO 3 dasturida ishlangan eskiz loyihasi. ko‘rinishi loyhasi , texnik iskiz |,

texnalogik sxemalar shuningdek reklama uchun animatsiya ishlab chiqildi .

Loyihalanilayotgan modelga gazlama sarflash normasining hisoblashda ustki kiyim tannarxini va
materiallar xarajatini kamaytirish birinchi darajali ahamiyatga ega, chunki materiallar mahsulot
tannarxining 80-90% ini tashkil etishi korxona migyosida aniglandi.

O‘rganilgan tadqiqot natijalari bo‘yicha hozirgi kunda Namangan viloyatidagi ‘“Vakkoni” MChJ
korxonasida ishlab chigarishga joriy gilindi.

[1].
[2].

[3].

[4].
[5].
[6].
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