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After checking the airflow velocity, heating of the dryer is carried out with the recirculation
shutter fully open and the fresh air intake shutter closed. The working channel is heated up to 80 °C.
The duration of heating depends on the ambient temperature: at 15-20 °C it takes approximately 40
minutes, at 38—45 °C about 15 minutes, and at 4-5 °C around 50 minutes. After this, the dryer is
switched to the operating mode, and the loading of the product begins.

The loading interval for the first three pairs of trays is set as follows: 1 hour for apricots and
1.5 hours for stone fruits. Starting from the sixth tray, the dryer operates in continuous mode. For
normal operation and high-quality product output, it is necessary to maintain the optimal parameters
of the drying agent at the inlet and outlet of the drying channel, ensure optimal loading of the raw
material, observe the loading interval between trays, and follow the overall process duration.
Industrial use of the tilting tray convective dryer allows the drying time to be reduced to 10-12
hours. By preventing fruits from sticking to the trays, it achieves a 5% reduction in substandard
dried fruits, thereby ensuring high economic efficiency.
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MAGISTRAL QUVURLARI HIMOYA QOPLAMALARINI
MODIFIKATSIYALASHDA UGLEVODOROD XOMASHYOSI VA BITUM PIROLIZ
CHIQINDILARINI QO‘LLASH SALOHIYATI

Urinov A.A.

Namangan davlat texnika universiteti.

Annotatsiya. Uglevodorod xomashyosi piroliz chigindilari va bitumdan modifikatsiya qiluvchi komponentlar
sifatida foydalanish po‘lat quvurlar uchun korroziyaga qarshi qoplamalarni ishlab chigish sohasidagi istigbolli
yo ‘nalishlardan biri hisoblanadi. Ushbu texnogen mahsulotlar tegishli qayta ishlash va barqarorlashtirishda himoya
qgoplamalarining foydalanish xususiyatlarini yaxshilash uchun samarali foydalanilishi mumkin bo ‘lgan bir gator fizik
va kimyoviy xususiyatlarga ega.

Kalit so ‘Zlar: ikkilamchi xomashyo, ekologik bargarorlik, xavfli chigindilar, funksional material, qayta ishlash,
quvurlar, himoya qoplamalari, xizmat muddati, bitum, piroliz distillati, mineral to ‘ldirgichlar, texnuglerod, kul, gibrid
kompozit goplamalar.

ITOTEHIHHUAJI UCITOJIB30BAHUA YI'JIEBOJOPO/JHOT' O CbIPBA U OTXO1OB
MAPOJIN3A BUTYMA B MOJJUOGUKAIIMHA 3AIIIATHBIX MOKPBITUI
MATUCTPAJIBHBIX TPYBOIIPOBO/10OB
Ypunos A.A.

Hamanzanckuii cocyoapcmeennvliit mexHuyecKuil yHugepcument.

Annomayusn. Hcnonvszosanue y2neg000pooHO20 Chipbsi 8 Kauecmee Omxo008 RUPOIU3A U MOOUPUYUPYIOUUX
KOMROHEHMOE Oumyma s6as1emcsi OOHUM U3 NePCReKMUBHBIX HANPAGIeHUll 6 cihepe paspabomKu aHMUKOPPOSUOHHBIX
NOKpLIMUtl 011 CMANbHLIX MPYOONpo8o00s. Dmu MexHO2eHHble NPOOYKmMbl 001a0aiom psaoom Qu3u4eckux u
XUMUYECKUX C60UCME, KOmopvle Mo2ym 6bimb IDHEKMUSHO UCNOIb306AHbL O VAYHUICHUS IKCILYAMAYUOHHBIX
CBOUCTNG 3AUUIMHBLX NOKPLIMULL PU COOMBEMCMBYIoujell nepepabomre u CmaduIu3ayuu.

Knrouesvie cnosa: emopuunoe cvipbe, 9KOI02UHECKAL YCMOUYUBOCHb, ONACHbLE OMX00b, (DYHKYUOHANbHBLL
mamepuarn, nepepabomra, mpyoonposoosl, 3auumnble NOKPuIMuUsl, CPOK CLYHCObL, GUMYM, NUPOIUSHBIL OUCTIULIAMOP,
MUHEPATbHBLE HANOIHUMENU, MEXHO2EHHbLIL Y2Aepoo, 301a, CUOPUOHBLE KOMROZUMHBIE NOKPLIMUSL.
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POTENTIAL OF USING HYDROCARBON RAW MATERIALS AND BITUMEN PYROLYSIS
WASTE IN MODIFYING PROTECTIVE COATINGS FOR MAIN PIPELINES
Urinov A.A.

Namangan state technical university.

Abstract. The use of hydrocarbon raw materials as pyrolysis waste and bitumen modifying components is one of
the promising areas in the development of anti-corrosion coatings for steel pipelines. These man-made products have a
number of physical and chemical properties that can be effectively used to improve the performance of protective
coatings when properly processed and stabilized.

Keywords: secondary raw materials, environmental sustainability, hazardous waste, functional material,
recycling, pipelines, protective coatings, service life, bitumen, pyrolysis distiller, mineral fillers, man-made carbon, ash,
hybrid composite coatings.

Piroliz chiqindilari: tarkibi va xususiyatlari. Uglevodorod xomashyosining pirolizi (neft,
gaz, rezina, plastmassa) distillatli va og‘ir qoldiq fraksiyalar hosil bo‘lishiga olib keladi, ular
quyidagilarni 0‘z ichiga oladi [1-5]:

» aromatik uglevodorodlar,

 smolali-asfalt birikmalar,

* texnik uglerod (tuproq),

* uchuvchi organik birikmalar.

Qoplamalarni modifikatsiyalash uchun tarkibida yuqori molekulali smolali-aromatik
birikmalar mavjud bo‘lgan, adgeziya, gidrofoblik va plastiklikni ta’minlaydigan fraksiyalar aynigsa
gimmatlidir [6].

Bitum namlikka chidamliligi, kimyoviy inertligi va metall g‘ovaklarini to‘ldirish qobiliyati
tufayli kompozit korroziyaga garshi qoplamalarda matris sifatida keng qo‘llaniladi. Biroq uning
asosiy kamchiliklari - past haroratlarda mo‘rt bo‘lish va UV va kislorod ta’sirida qarish piroliz
modifikatorlarini joriy etish orqali bartaraf etilishi mumkin [7].

Bitumni piroliz distillati bilan modifikatsiyalashning afzalliklari:

* Past haroratlarda qoplamaning elastikligini oshirish;

* Po‘lat sirtga adgeziyani oshirish;

 Termoksidlanish barqarorligini oshirish;

* Yoriqlar hosil bo‘lishining kamayishi;

* Past yopishqoqlik tufayli kirib borish qobiliyatini yaxshilash [8].

Modifikatsiya mexanizmi. Bitumni piroliz qoldiglari bilan aralashtirishda (masalan, 85:15
yoki 70:30 nisbatda) smolali komponentlar va bitum fraksiyalari o‘rtasida fizik-kimyoviy o‘zaro
ta’sir sodir bo‘ladi. Bu qoplamaning kolloid tuzilishini barqarorlashtirish va «qoplama-metall»
chegarasida yanada mustahkam fazalararo qatlamni shakllantirishni ta’minlaydi.

Joriy etish salohiyati:

* Arzon ikkilamchi xomashyodan foydalanish;

* Ekologik xavfli chiqgindilarni funksional material olgan holda qayta ishlash;

* Quvurlarda himoya qoplamalarining xizmat muddatini oshirish;

 Bitum, piroliz distillati va mineral to‘ldirgichlar (texnuglerod, kul, IES chiqindilari va
boshqalar) asosida gibrid kompozit qoplamalar yaratish imkoniyati.

Muvaffaqiyatli qarorlar misollari:

* Piroliz distillatidan bitum-polimer mastikalari ishlab chiqarishda plastifikator sifatida
foydalanish;

» Agressiv muhitga (Hz S, CO:) yuqori chidamli flansli birikmalar uchun germetizatsiyalovchi
tarkiblar olish;

* Yetib borishi qiyin bo‘lgan quvurlar hududlari uchun sovuq qoplamalarni ishlab chiqish.

I-rasmda modifikatsiyagacha va modifikatsiyalangan bitumning qiyosiy IK-spektrlari
ko‘rsatilgan:

* 2920 sm™" (CH2) - modifikatsiyadan so‘ng metilen guruhlarining cho‘zilish bo‘lagining kuchayishi
kuzatiladi.
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* 1450 sm™" (CHs) - alkil guruhlarining qayta tagsimlanishini ko‘rsatgan holda intensivlik pasayadi.
* 1600 sm™ (C = C) - piroliz distillatidan aromatik birikmalarga xos yangi chiziq paydo bo‘ladi [9].

— Dastlabli bitum
Bitum=piohz distillaty

>

Intensivlik (nisbiy birlik)

To'laink son (sm-1)
1-rasm. Modifikatsiyagacha va modifikatsiyadan so‘ ng bitumning qiyosiy IK-spektrlari

Berimem
Bemem—pen iz gieillen

B

w
v

i
2]

Doldig massa %

300 T
Temperabura, -

2-rasm. Qiyosiy termoggrafik egri chiziq (TGA)

Modifikatsiyalangan bitum 350 ° C gacha bo‘lgan haroratda termik barqaror.
* Massaning yumshoqroq pasayishi mumkin bo‘lgan yuqori termik barqarorlik va

komponentlarning kamroq uchuvchanligini ko‘rsatadi [10].

» Sof bitum - C-H valentli tebranishlar (2920 va 2850 sm), C = O (1700 sm) va CH /CH
deformatsion tebranishlar (1450 sm) bilan bog‘liq yutilish chiziqlari bilan tavsiflanadi.

* Modifikatsiyalangan bitum - piroliz mahsulotlari uchun xos bo‘lgan Kkislorodli guruhlar
mavjudligini ko‘rsatuvchi S = O mintaqasidagi chiziglarni kuchaytirish va yangi signallar (~

1020 sm ~ ') paydo bo‘lishi [10].

Agressiv muhitlarda quvurlardan foydalanish xususiyatlari. Agressiv muhitlarda po‘lat
quvurlardan foydalanish (yuqori namlik, kislotalar, ishqorlar, erigan gazlar - H.S, CO:, O,
xloridlar, sulfatlar, shuningdek, mikroorganizmlar mavjudligi) korroziya buzilishi xavfi yuqori.
Neft, gaz, suv va kimyoviy reagentlarni tashish sharoitlari ham metall, ham himoya
goplamalarining tanazzulini tezlashtiradigan murakkab mubhitni shakllantiradi.

Asosiy agressiv omillar. Omil, Manba, Asosiy effect.

CO: - Neft va gazdagi qo‘shimcha gaz, Karbonat korroziyasi (kislotali muhit);

H:S - Oltingugurtli neft va gazlar Sulfidli korroziya, mo‘rt fazalarning hosil bo‘lishi;
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O: - Havo, muhrsizlik Oksidlanish hisobiga korroziyani intensivlashtirish;

Cl ™ - Dengiz suvi, texnologik eritmalar Pitting korroziyasining katalizatori hisoblanadi.

Mikroorganizmlar ~ Tuproq, bioplenkalar MIC -  mikrobiologik-induksiyalangan
korroziya.Yuqori harorat va bosim Chuqurlik va magistral quvurlar Elektrokimyoviy va diffuzion
jarayonlarni tezlashtirish [11].

Agressiv muhitlarda buzilishning tipik mexanizmlari
1. Kuchlanish ostida sulfidli yorilish (SSC) - H.S ishtirokida, aynigsa payvandlash zonalarida va

mustahkamlangan joylarda sodir bo‘ladi.

2. Karbonat korroziyasi (Sweet corrosion) - CO: suvda erib, ko‘mir kislotasi hosil bo‘lganda

rivojlanadi.

. Pitting-korroziya - Cl ~ ionlar tomonidan faollashtiriladigan lokal nuqtaviy buzilish.

4. Stress-korroziya yorilishi (SCC) - bir vaqtning o‘zida cho‘zish kuchlanishi va tajovuzkor muhit
ta’sirida yuzaga keladi.

5. MIC (Microbiologically Influenced Corrosion) - H » S va kislotalarni ishlab chiqaradigan sulfat
tiklovchi bakteriyalar (SRB) faoliyati bilan bog‘liq [11].

Turli muhitlarda foydalanish xususiyatlari.

Muhit, foydalanish xususiyatlari, materiallarga qo‘yiladigan talablar.

Dengiz suvi (Cl -, O2) Yugqori elektr o‘tkazuvchanlik, bioplenkalar mavjudligi Epoksi yoki
rux qoplamali po‘lat, anodlar; Oltingugurt muhitlari (H> S) Temir sulfidlarining hosil bo‘lishi,
yorilish xavfi yugori NACE MRO175/ISO 15156; past legirlangan va qattiglashtirilgan po‘latga yo‘l
qo‘yilmaydi [8]. Karbonat angidrid (CO-) Hosil bo‘lishi H2COs, pasayishi pH Korroziya faolligini
oshirish, ingibirlash talab etiladi; Tuproq sharoitlari o‘zgaruvchan namlik, mikroflora, ion tarkibi
Katodli himoya, bitum-polimer qoplamalar; Suv qoldiglari bo‘lgan ichki muhit Izolyatsiya
shikastlanganda gatlamosti korroziya xavfi Izolyatsiya qatlamining gidrofobligi zarur [11].

Quvurlarning korroziyasi va korroziyaga qarshi himoyasi muammolari bo‘yicha
adabiyotlar tahlili asosida quyidagi xulosalarni qilish mumkin:

* Korroziyaning turli turlari mavjud - bir tekis va pittingdan kristallararo, yarali va
mikrobiologik. Ularning rivojlanishi muhitning fizik-kimyoviy xususiyatlari, oqim tezligi,
harorat va materiallar tarkibiga bog‘liq;

+ Katodli himoya + passiv qoplama (bitum, polietilen) - elektrokimyoviy korroziyaga uchragan
quvurlarda qo‘llaniladi;

* Epoksi kukun qoplamasi - yuqori haroratga va kimyoviy tajovuzkor komponentlarga chidamli;

* Qoplamalarni piroliz distillati bilan modifikatsiya qilish - kimyoviy chidamlilik va suvni
gaytaruvchi xususiyatlarni yaxshilash imkonini beradi;

* Monitoring va diagnostika - elektrokimyoviy usullar, IK-skanerlash, mikrobiologik nazorat,
vagina ichidagi datchiklarni o‘z ichiga oladi.

Korroziya magistral quvurlarning buzilishi va ishdan chiqishining asosiy sabablaridan biri
bo‘lib gqolmoqda, aynigsa agressiv muhit - H.S, CO., Cl -, O, shuningdek mikroorganizmlar
ta’sirida. Bu ekspluatatsiyaning ham tashqi, ham ichki sharoitlarini hisobga oluvchi yuqori samarali
himoya tizimlarini ishlab chiqish zarurligini taqozo etmoqda.
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PACYET OCHOBHOI'O TAPAMETPA EMKOCTHOI'O JATYUKA
Hop6oer O.H., ?Yikaes .
!Kapwunckuin 20cydapcmeennsiii mexnuueckuii ynugepcumenn,

2Tawkenmckuii 2ocyoapcmeennblii mexHu4uecKuii ynueepcumen.

Annomayusn. Hzyuenue cmpykmypuou opeanuzayuu U QUIUUECKUX CEOUCE CbINYYUX MaAmepuaios
OMHOCUMCSL K COBDEMEHHbIM DNIeKMpousudeckum memoodam. B uacmuocmu, uzmepumenvhvle CUCMEMbl HA OCHOBE
EMKOCMHBIX  0AMYUKOS NO36ONSIOM  ONpedesimb U  KOHMPOIUPO8Ams mMakue napamempvl HOPOUKOOOPAZHbIX
MAmMepuanos, Kak KOHYEHmMpayus, NIOMHOCMb U  GIANCHOCMb, 01a200apsi 63aUMOO0ECMEUI0  6eUecmsd ¢
INEKMPOMASHUMHBIM NOJIeM. B Kauecmee EMKOCMHbIX OAMYUKOS UCNOAb3YIOMCL KOHOEHCAMOPbl, KOHCMPYKYUsL U
pazmepsl KOMOpwiX ROOOUPAIOMCSL 8 COOMBEMCMEUU C KOHKPEMHOU 3a0ayeil usmMepenust. Dmu EMKOCmuble OamyuKy
OMHOCAMCS K KIACCY NAPAMEMPUYECKUX OAmuUKO8 U XAPAKMEPUIVIOMCS CROCOOHOCMbIO  Rpeobpasosvlieanms
KOHMPOAUPYEMYIO (PUUYECKYIO GeIUUUNY 8 NAPAMEMD IIeKMPULECKOU Yenu, mo ecmb 6 IPPekmusnyto EMKocmy uiu
npoBOOUMOCHIb.

Knioueswie cnosa: cvinyuue sewecmsa, snekmpogpusuyeckue memoobvl, EMKOCMHbIL OAMYUK, dIeKMPUIecKoe
none, OUIIEKMPUYECKas NPOHUYAEMOCHb, USMEPUMENbHAS SYelKd, EMKOCHb KOHOEHCAmopd, AeKmMpOMACHUMHOE
noze, OudIeKMpoMempusi, KoOdQPhuyuenm npogoouMoCmu, YUIUHOPUYECKUL KOHOEHCAMOp, CYREPHO3UYUs.

CALCULATION OF THE MAIN PARAMETER OF A CAPACITIVE SENSOR
INorboev O.N., 2Uljaev E.
!Karshi state technical university, *Tashkent state technical university.

Annotation. The study of the structural composition and physical properties of bulk materials is part of modern
electrophysical methods. In particular, measurement systems based on capacitive sensors make it possible to determine
and monitor parameters such as concentration, density, and moisture of powdery materials through their interaction
with an electromagnetic field. Capacitors are used as capacitive sensors, and their design and dimensions are selected
based on the specific measurement task. These capacitive sensors belong to the class of parametric sensors and are
characterized by their ability to convert a physical quantity into an electrical circuit parameter, namely effective
capacitance or conductivity.

Keywords: bulk materials, electrophysical methods, capacitive sensor, electric field, dielectric permittivity,
measuring cell, capacitor capacitance, electromagnetic field, dielectrometry, conductivity coefficient, cylindrical
capacitor, superposition.
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