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MNMOBbLILWEHVE 3P PEKTVBHOCTW MNMPOU3BOACTBA TEMN/IOOB/TIEHHOIO
OBOPYAOBAHWA MYTEM MNMPUMEHEH/A MATEMATUYECKOIO
MOJEJ/IMPOBAHWA
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Pechepar. B cTaTbe paccMOTpeH BOMNPOC MOAENUPOBaHWUA TenjonepefayM B TEeN00GMEHHbIX
annapaTax C MWCMNOMb30BaHMEM TakKoro nporpamMMHoro ob6becneuyeHusi, kak Comsol Multiphysics
Bepcum 6.1. [aHHasn nporpamMmma faéT BO3MOXHOCTb MHXeHepaMm 3aHUMaThbCs
CFD-mogenupoBaHuem (Computational Fluid Dynamics modeling), nony4yaTb TO4YHble pe3ynbTaThbl N0
TennoBoin ahPeKkTMBHOCTM YCTPONCTB ewé Ao cTaanmm ux npomsBoacTBa.

KnioueBble cnosa: Comsol Multiphysics, paguatop, MogenupoBaHue, TemnepaTypHbie nons,
TennoBoOli NOTOK.

Bcé 6onblie coBpeMeHHOe 06U ecTBO M NMPOMbILWIEHHbIE NPeAnpUATAS B YacTHOCTM ob6pauiatoTtcs
K KOMNbIOTEPHOMY pasymy 3a nojlyyeHMeMm OTBETOB, Ha KOTOpble B APYroOM c/aydyae nNpuwnocb Obl
3aTpaTuTb 3HaYNTEebHbIE PECYPChl, Takne Kak BpeMs U AeHbri.

Onsa wucnbiTaHMa nNpocToro pajguartopa oTonneHus TpebyeTcAa ero cosjaHve B HaTypasbHYo
BENINYMHY, chneumanbHas nabopatopusa c ycTpoicTBamun NS NPOBeAEHMS UCNbITaHuii Ha paspyleHue,
Jatuvkammn ¥ TennoBu3opamu A8 CHATMA nokasaHwin HarpeBa. B Toxe Bpems nporpammbl Comsol
Multiphysics, Ansys WCNoNb3ywT CUCTEMY aHanMsa MeTOAOM KOHEeYHbIX 3/1eMeHTOB, cogepXxat
OYHKUUN 1 BblpaXeHUa ANA peleHusa 3ajady TepMoAMHaMuKM 1 TennomaccoobmeHa. Mo cpaBHEHUIO
C npoBegeHVeM (U3NYECKMX IKCNEePUMEHTOB W WUCMbITAHMEM NPOTOTUNOB MOAeNMpoBaHue,
COBMEL,EHHOE C O9MOUPUYECKUMU TexHukamu, nossonsetr ObicTpee, 3IPPeKTUBHEE U TOYHee
oNTUMM3NMpPOBATb NpoLecchl K ycTpolicTea [1].

Bo3moxHocTn nporpammbl Comsol Multiphysics npeactaBneHbl B AaHHOW cTaTbe Ha npumepe
pagnatopoB cepun Quadrum, KOTOpble M3roTaB/MBalTCA Ha 3aBOAe pPajMaTOpPHOro U KOHBEKTUBHOTO
ob6opyaoBaHusa komnaHunm OO0 «K3TO Paguatop» B . Kumpbl TBepckoii o6nactun. OHU N3rOTOBJ/IEHbI
M3 mapku ctanu «08». TennoHocuTenb BOAA WAM HU3KOTeMnepaTypHble XuakocTu. MakcumalnbHas
Temnepatypa TennoHocutensa +120 °C, a paboyee gaBneHue go 15 atm [2].

C nomouwblo AononHuTenbHoW nporpammbl «KOMIMAC-3i v21» cMoAenvMpoBaHbl pagunaTopsbl
Quadrum, oOHM 6bIBAlOT NO pPAaCMO/IOXEHUID CeKUWil BepTuKasibHble WUAM  FOPU30HTasbHbIE.
Cekuny npeacTaBnsaoT cob0in NPAMOYrofibHble TPY6bl, HaCaXXeHHble Ha 2 KONekTopa, 4To nokasaHo Ha
pucyHke 1.

PucyHok 1- 3P-uyepTéx paguatopa mogenu Quadrum B nporpamme «Komnac-3P»
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CyTb uccnepoBaHua AaHHOroO pajuatopa 3akn4vaeTcss B U3MEHEHUUM FeoMeTpuyYeckux pasmepoB
YyCTpPONCTBA C UENbl AOCTMXEHWA ONTUManbHOro pesyfnbTata Tena0npou3BOAUTENIBHOCTU C YYETOM
pagnaunoHHOro Ten/1006MeHa Npy U3ly4eHUn cekuuii caMux Ha cebs. MI3MeHancsa war Mexay cekumsamm
paguatopa 35 mm, 40 mm, 45 MM 1 50 MMm.

FeomeTpuyeckne xapakTepucTUKM MOMYYEHHbIX paanaTtopoB cnepywuime: obuias anvHa 488, 558,
628, 698 MM (3aBMCUT OT Wara cekuumn), MexueHTpoBoe pacctossHue 500 mm, rnybuHa 50 mm (oHa xe
rnybuHa cekuumn), WnpuHa cekumm 25 MM, TOMLWMHA CTEHKM 2 MM, KOIMYEeCTBO cekuuin 14.

Co3faHHblil B nporpamMme «Komnac-30» 4epTéx coxpaHseTcs B hopmaTe «.Stp» M nepeHocuTcs
B nporpammy Comsol Multiphysics nyTém umnopTta mogenu, rae NnpouCXoAuT 3anosiHeHMe napaMmeTpoB
B AepeBe mogenu. CHayana reoMeTpuyeckyld Mofeflb 3anofiHAT 06N1acTbid C MOMOLLLIO KOMaHAbl
Cap Faces B MeH Geometry, kKoTopas B peajibHblX YC/0BUSAX SBNAETCA BOAON WAW APYrUM
TennoHocutenem. 3ajalTcsa CBOWCTBA MaTepuanoB, B 4YaCTHOCTM npeaBapuTesibHO 3anofIHEeHHOW
ob6nactM BHYTpU pajmaTopa npucBavMBalTCA CBONCTBa BOAbl, & CTeHKaM CBoicTBa cTanuM «1008»
(no ctaHgapTy AlSI), uTo cooTBeTcTBYeT Mmapke «08» (no ctaHgapty FOCT 1050-2013 ycTaHOB/AEHHOMY
B Poccuiickoii degepauun).

3ajaHune rpaHuyHbIX YC/MOBWIA ocyuwecTBnseTcs Ha Bknagke Heat Transfer in Solids and Fluids.
Bbln 3a4aH NnaMmnHapHbIi NOTOKTEN/IOHOCUTENA, a TakkKe CKOpPoCTb paboueil cpelbl Ha BXoAe B pagmatop
yepes y3en Laminar Flow. ¥Y3en Surface-to-Surface Radiation Heo6xoanum ans npegaHnst MOBEPXHOCTH
paguaTtopa usnyvatwouei n noraouwatuielii cnocob6HOCTU.

3aTem 3ajalTca MynbTudusnyeckme nHTepdencol 4Na cBA3bIBAHUA TennoobMeHa, U3k TeveHns
1N paguanuoHHOro u3nyveHus. M nocnegHum atanom nepepg 3anyckoM pacyéTa HacTpolika pacyéTHoi
CeTKM, OHa Heobxoauma ANna pa3breHnsa MoAenn Ha Mefnknue afieMeHTbl (TeTpasapbl, rekcasapbl, NPU3Mbl,
nupamugbl) 1 peweHnsa 3agay MeTo40M KOHEeUYHbIX 3/1EMEHTOB.

Mocne 3anycka pacuyéTta TpebyeTcsa Bpems, 4TOObl NONy4yuTb pe3ynbTatbl B BUAE rpaddukosB un
BU3yanunsauum npoueccos B camoli pacyé€THOl MoAenun, Kak nokasaHo Ha pUCYHKe 2.

U

Surfjca: (d*qCj Surtaca: (d«gC)

PucyHok 2 - TemnepaTypHble MOAA Ha MOBEPXHOCTW pajuartopa ANsa wara cekyuini 35 mm
B nporpamme Comsol Multiphysics

B xoae pacuéTta 6bi/1a BbisiBfieHa nouLaab NOBEPXHOCTU paanaTopa, conpukacanasacs ¢ BO3AyXOM,
Kakoe npu6op umeeT pacnpeaeneHve TemnepaTyp Ha MNOBEPXHOCTU, KaKoe KO/MYEeCTBO TensoThl
nepenaéT npegnonaraemMomy BO3fyxy npu NocTosHHON Temnepatype 15 °C 1 aTMOCepHOM AaBfieHUN.
Temnepatypa Ha Bxojae 3agaHa 91 °C. Bce gaHHble 6blnU cBeAeHbl B Tabnuuy L

NaeanbHbiM COOTHOLIEHUEM FeOMeTPUYECKUX PasMepoB ¥ MOLLHOCTU ABMSAETCS paauaTtop C warom
cekumini 40 MM, 3TOT Xe paauaTop MmeeT Hambosiee paBHOMEpHbIi NPOrpeB Cekuuit B CpaBHEHUU C
MofiensMu 6o/blUero wara.
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Tabnnua 1- Pe3ynbTaTbl pacyéta paavMaTopoB C pa3HbiM LIAromM CeKuui

LWar 35 mm LWar 40 mm LWar 45 mm LWar 50 mm
Mnowapab pagunartopa, M2 1,208 1,222 1,236 1,250
CpepgHAaa TemnepaTypa no 87,280 87,132 87,083 86,971
nogepxHoctu, °C
MakcumanbHas Temnepartypa, °C 90,853 90,885 90,880 90,870
MwuHnmanbHasa Temnepatypa, °C 81,611 80,997 80,892 78,873
YcpeaHEHHbI TennoBol MNOTOK 1153,369 1164,963 1177,629 1189,418

yepes nnowanb NOBEPXHOCTU
paguartopa, Bt

TakumM 06pasom 6blIM  CMOAENMPOBaHbl peasibHble pPaAuaTopbl, BbiAB/EHbl  pas3nuus B
TENNOBbIX XapakTepucTukax B 3aBUCMMOCTM OT reoMeTpuUYecKnX pa3MepoB YCTPOMCTB, Npu 3TOM He
BOCNPOM3BO/AA KaX/blii pagmaTop B peanbHOCTU. YTO, HECOMHEHHO, IBNSieTCA 3KOHOMWe mMaTepuanos,
KOCBEHHO - 9KOHOMMWEN TOMMMBHbLIX PECYpCcoB, 3aTpayMBaeMbiX Ha MpuBefeHue B paboTy neuyeit u
CTaHKOB. M03TOMY NpOrpaMMHbIii NOAX0A MOAENUPOBAHUS ABMAAETCS MEepPCneKkTUBHbIM HanpasB/ieHUueM
BO MHOTUX OTPAC/SAX NPOMbILINEHHOCTHW.
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THE PROBLEM OF CALCULATING THE PRESSURE LOSS IN THE PNEUMATIC
TRANSPORT PIPE

Abdurakhmanov A.A., senior teacher of the Department of Higher Mathematics
Namangan Institute of Engineering and Technology, Namangan, Republic Uzbekistan

Abstract. In the article, the initial collisional resistance of cotton during the transportation of cotton by
air pipeline was studied. Mainly, the types of air nozzles, the speed of air and cotton in it, the resistance
and the areas of damage to seed cotton were analyzed. Based on the analytical results, appropriate
conclusions were drawn.

Key words: Air pipe, cotton initial contact area, air pipe mouth, air and cotton velocity, resistance,
pressure, lemniscate, trumpet-shaped pipe.

As we know, pneumatic transport is widely used in cotton processing plants and cotton transportation.
This process has several advantages over mechanical transportation of cotton: reduction oftransportation
time, less damage to seed and fiber, cleaning of large and small impurities [1, 2, 3, 4].

When transporting cotton by pneumatic transport, pipes with a diameter of 400 mm to 450 mm
are selected. It depends on the transportation distance of the cotton. The length of the pipeline in the
territory of the cotton gin can reach 200-250 meters. The pneumatic transportation device consists of
movable pipes of variable length with a diameter of 400 mm, a dust collector, fixed pipes of a fixed
length with a diameter of 450 mm, a separator, a centrifugal fan and a device for purifying atmospheric
waste [1, 2, 3, 4].

Air transport is an efficient method of transporting cotton in primary cotton processing plants, mainly
to ginning shops. As the mixture of cotton and air moves, it rubs against the walls of the pneumatic tube
and loses some pressure. When the air itself passes through the pipe due to friction, the loss of pressure
per meter of length h is found by the following formula:
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