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B aaHHOWM cTaTbe npeactaBneHa nHgopmaumst 06 ahPeKTUBHOCTM OXMNaXKAAKLMX NOBEPXHOCTEN
aBTOTPaKTOPHbIX PaaMaTopoB.

Kak npaBuno, aBTOTpakTOpHbIe paanaTopbl MMET TPyb4aTo-NNacTMHYaTyo KOHCTPYKLMIO CepAaLe-
BWHbI. Takas KOHCTPYKLMS onpeaerneHa U NnpuHaTa Ans MOBUMbHbIX MalLuH, paboTatoLwmx B YCNOBUAX
NOBbILLEHHOW 3aMbINEeHHOCTH, TaK Kak OHa MeHbLLE 3aCOPSiET HapY>XHble NOBEPXHOCTU. OCHOBHbIMU Ten-
rnionepeparoLLMMK ANeMeHTaM1 paguaTopa siBMsSTCS oxnaxaatoLime TpyokM 1 oxnaxgatoLye nosepx-
HOCTM — NNACTUHbI UMK NeHTbl. 3BECTHO, YTO TennoTa nepeaaeTcs Yepes CTeHkU Tpybok n oxnaxaaro-
LMX NNacTUH K MOTOKY Bo3ayxa. [loaTomy matepuansl, NpuMeHseMble Ansi U3roToBNEHNs paamaTopos,
AOIMKHbI OTBEYaTb OCHOBHbIM TpeboBaHMAM, a UMEHHO 3ddEeKTUBHO nepefasaTth TennoTty, obecneyn-
BaTb MPOYHOCTb U HAAEXHOCTb KOHCTPYKLMW, TEXHONOrMYHOCTb N3rOTOBIIEHWS AeTanen n paguartopa B
LieNnoM, 3KOHOMUYHOCTb.

B cTtaTbe paccmoTpeHa BO3MOXHOCTb NMPUMEHEHNS anbTepHaTUBHbIX MaTepuanos Ans U3roToBne-
HVS pagMaTopoB — antOMUHMEBBIX CMaBoB. AMIOMUHMEBBIE PaaMaTopbl MAsSHON KOHCTPYKUMU UMEIOT
maccy MeHblue Ha 30—-35% no cpaBHEHWMIO C MeAHbIMU M NaTyHHLIMU paguatopamu. o pesynesTatam
3KCnepuMeHTarnbHbIX UCCNefoBaHU AaHa oueHKa 3PMEKTUBHOCTU CUCTEMbI OXNaXOeHUs TpakTopa
«BEJNIAPYC-80.1» ¢ TpybyaTo-nnactuH4yaTbiM naTyHHbIM M TpyG4yaTo-nnacTuHYaTbiM antoMUHUEBBLIM
paguaTopamu. ABTOPOM CTaTbu NpeanoxeHa MeToAmMKa U BbINOMHEH pacyeT TemnepaTtypbl oxnaxaato-

LLIen XNOKOCTU Ha BbIXode 13 ABuratens npu naMeHeHumn KoadguumneHTa Tennonepesayu.

KnioueBble cnoBa: paduamop,
mpy6ka, neHma, memrepamypa.

BBepeHne. Martepuanbl, npMmeHsiemble Onsi
N3roTOBIIEHUS pagmnaTtopoB, [OOIDKHbI OTBeYaTb
OCHOBHbIM TpeboBaHMsIM, @ MMEHHO 3dPEKTUBHO
nepegasaTtb Tennoty, obecnednBaTb NPOYHOCTb U
HaOEeXHOCTb KOHCTPYKLMN, TEXHOMNOIMYHOCTb
N3roTOBIEHUS AeTanei u paguatopa B LENOM,
3KOHOMMWYHOCTb.

ABTOTpaKTOpHble paguaTtopbl  UMEKT, Kak
npaeBmno, TpybyaTo-NIacTUHYaTY0 KOHCTPYKLMIO
cepaueBuHbl. Takas KOHCTPyKUMSI onpefeneHa u
nNpuHATa Onss MOGUNbHBLIX MalluH, paboTalowux B
YCINOBMSAX NOBbLILIEHHOW 3anbINIEHHOCTU, TaK Kak OHa
MEHbLLE  3acopsieT  HapyXHble  MOBEPXHOCTU
CepALEBMHBI.

OcHOBHbIMU TennonepearoLLUMM dNEMEHTaMM
paguatopa SBMSATCS Oxnaxgawwme Tpyoku u
oxnaxgawLwime MnoBEPXHOCTU — NNacCTUHbl WU
nenTbl. KoHcTpykuusa Tpybok gomkHa obecneumsatb
AEKTUBHYIO nepedadvy TennoTbl OT KMAKOCTU K
NOBEPXHOCTSIM oxnaxaeHusi. Hambonbluee npume-
HEeHWMe AN M3roTOBMEHMS aBTOTPAKTOPHbLIX pagua-
TOPOB MOSY4YMIN NSIOCKOOBAIbHbIE TPYOKN.

TonwmHa maTtepuana Tpybok BblbupaeTcs w3
TEXHOJTOIMYECKMUX M SKOHOMMYECKUX NMOCHINOK, C TEM,
4yTOObl 06ECNeYnTb TEeXHONOIMYHOCTL hopMmnpoBa-
HUst TPYOKM N MakcumarnbHO YMEHbLUMTL Maccy pa-
anaTtopa. OxnaxpgatroLme NoBepXHOCTN — NITACTUHbI
UK NEeHTbI BLINOMHAKTCA U3 naTyHu J163 ansa ycno-
BUA YMEPEHHOro knumaTta n u3 megu M3 ana ycno-
BUW TponukoB. TennoTa nepegaeTca Yyepes CTEHKN

© B.E. TapaceHko, 2016
© V.E. Tarasenko, 2016

cepluesuHa, Mamepuarn, KoaghghuuueHm mennonepedayu,

TpybOOK 1 oxnagarLmxX NAacTvH K NOTOKY BO3gyXa.
B aTton cBA3WM npumeHsiemMble MaTepuanbl U KOH-
CTPYKUUS CepALeBWHbl BMAKT Ha CMOCOBHOCTbL pa-
AvaTopa nepeaasaTbh TENOTY BO3AYXY.

MMnacTvHbl U NEeHTLI NO MOBEPXHOCTU KOHTAKTa C
Tpybkamn npunauveatoTca. TpyOku nepepn cOopkon
pagmnaTtopa noasepratoTca nyxeHuto. OT kavecTBa
navkym 3aBUCUT MNMOTHOCTb KOHTaKTa U addeKTms-
HOCTb Nepegayv TennoTbl OT MaTepuana Tpybok K
nnacTMHam unu neHTam.

OcHoBHas YacTb. PagmaTop COCTOUT Takke 13
BEpXHEero n HmwxHero 6a4koB. B npouecce Tennone-
penadn OT HapyKHbIX NOBEPXHOCTeN HaykoB TennoTa
OTBOAMTCS OKPYXatoLLMM BO34YyXOM MyTeM KOHBEKLMM.
KonnyecTBo 0TBOAMMOWN TEMMOTHI OT 6A4YKOB HE3HAYN-
TenbHO, NO3TOMY MpW pacdeTe paguaTopoB 3Ta Ten-
noTta He yuntbiBaeTcs. Macca 6aukoB B obLen macce
paguaTopa cocTtaBnsaeT okoro 18%. C uenbio 3KoHO-
MU LBETHbIX MeTannoB 0aykM MOryT W3roTaBnu-
BaTbCA M3 anbTepHaATMBHbLIX MaTepuanoB, OOHVUM U3
KOTOPbIX SIBASETCH NONUMAPONUIIEH.

MonunponuneH MMeeT MakcumarnbHyo pabodyto
Temnepatypy 140 °C, koacpbdULIMEHT NNMHENHOTO pac-
wmpenua 1,7-1 0k, KoathPULIMEHT TENNONPOBOA-
Hoctn 0,88 BT/(M**K) 1 ygenbHyl0 TennoemKocTb
1,93 k[Ix/kr-K. N3roToBNEHHbIE METOLOM NTUTLA BEPX-
HUM N HWKHUIA Ba4km NPpUMEHSIIOTCSA B COOPHbIX KOH-
CTPyKUUsX paguaTtopos TpaktopoB «BEJTAPYC-80.1».



Hetann pagumatopoB, obecneuyvBaloLLMe KECTKOCTb
KOHCTPYKLMK, SBMSIOLLIMECS KapKacoM paguaTopos,
N3roTaBnMBalOTCA W3 4YepHbIX MeTansnoB, 3Tu Age-
Tanu He y4acTBYHOT B MpoLeccax Tennonepesayu un
He BMUAIOT Ha TemnepaTypHbIA PeXuMM CUCTEMbI
OXNaXaeHus.

OcHOBHbIMU MaTepuanamu Aris N3roToBreHus
aBTOTPAKTOPHbLIX pPaaMaTopoB SABMASITCA Menp,
natyHb W anioMUHWA, W3 HUX W3roTaBfMBAaOTCA
oxnaxgawLime TpyoKknm M MOBEPXHOCTM OXnaxae-
Hus. 1o TennoTexHM4Yeckum CBOMCTBaM paanaTopbl
u3 mMeam 6onee apdeKkTMBHLI U UCMOMbL3YIOTCH B
ycnoBusix ¢ bonee BbICOKON TeMMNepaTypon OKpyxa-
foLLIen cpedpl, a TaKkke AN U3roToBNeHUs paguaTo-
poB, rabapuTHble pasmepbl U Macca KOTOpbIX orpa-
HWYeHbl KOMMOHOBOYHLIMW pasMepamm MOTOPHOro
oTgeneHus. 3aBuMcMMOCTb ko3addpuumeHTa Tenmno-
nepegaum TpybyaTo-mnacTMHYaTBIX pagmaTtopoB
TpakTopoB «BEJIAPYC» npeacrtaBneHa Ha rpadu-
kax pucyHka 1 [1, 4].

AnbTepHaTUBHbIMWM MaTepuanamu ansi U3rotTos-
neHns paguaTtopoB  SABMAIOTCH  antOMUHUEBBIE
cnnaebl. B Mnposom aBTOMOGUNECTpOEHM paguna-
TOpbl U3 aniMWHUEBBLIX MaTepuanos  LUNPOKO
NPUMEHSAIOTCA ONA OXNaxaeHus ABuraternen, oa-
HaKO Ha TpakTopax artoMUHWEBbIE paanaTopbl
3TOM0 Ha3HaYeHWst He MNONyYurnnM nNPUMEHEHUs
BCNeACTBME HEOOCTATOYHOW HAOEXHOCTM M UX
NPOYHOCTM B SKCMITyaTauum.

AKTyanbHOCTb  MPWMEHEHUs  antoMUHUEBBIX
pagvMaTtopoB  ANA  OXNaxaeHus  gsurartenei
coxpaHsieTcsl, TaKk  TennonpoBOOHOCTb  aro-

MuHKMeBoro crnnaea AMu B 1,5 pasa 6onblie megHo-
LIMHKOBOrO J190, mMacca paguatopa 13
antoMUHUEBOrO CcnfaBa MeHblue. ANOMUHUEBbIE
paguMaTtopbl NasiHOM KOHCTPYKUMM MMEKT Maccy
MeHbLe Ha 30-35% no cpaBHEHW0 C MeaHbIMU U
NaTyHHbIMW paguatopamu.

LLInpokoe ncnonb3oBaHne antoMUHUEBBLIX paau-
aTOpPOB Ha aBTOMOOUISIX MHULMMPOBANO co3daHue
BOASHbIX W MachsiHbIX paguaTopoB, >XUOKOCTHO-
MacnsHbIX TENIO0OOMEHHUKOB Afsi CUCTEM OXra-
XOEHWs TpakTopoB. Ha TpakTopax antoMuHUEBbIE
paguaTopbl UCMONb3YITCA AN OXNaXAeHUs cMma-
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304HOro Macna ABuraTensi U B cuctemax obecrneve-
HMA TeMnepaTypbl BO34yxa Ha pabovem MecTe Tpak-
TopucTa B KabnHax TpaKkTopOB.
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Puc. 1. KoadpdumumeHT Tennonepegayum Tpybyato-
nnacTMHYaTbIX pagmaTopoB TPaAKTOPOB
«BENAPYC-80.1»

K HepocTtaTkam aniOMWHUEBBLIX pPagMaTopoB
crnegyeT OTHECTM aKTMBHOE B3aUMOAEWCTBUE CO
LWeNoYHbIMM  pacTBoOpaMu, YTO MCKNOYaeT UnX
NPMMEHEHVE nNpU  YAANEHUN HaKWUMK; Hanuyme
MEeXaHN4YeCKMX noBpexXaeHnn NMOBEPXHOCTK
NPMBOOUT K MECTHOW KOPPO3WM, YTO MPUBOAMUT MNpu
€e pasBUTMM K CKBO3HOMY paspyLUEeHUio maTtepuana
TPyOOK M BbI3blBAeT TeYW; B IKCMyaTaumum Teuu
paguatopoB TpygHO WCMpPaBMMbl U PEMOHTO-
NPUrogHOCTb UX HU3Kasl.

M3 aniomMuHMeBbIX CNiaBOB Afs OXIaXOeHus
nsuratenen  TpaktopoB  «BEJIAPYC»  6binu
pa3paboTaHbl OMbITHbIE KOHCTPYKUMM TpybuaTo-
NnacTMHYaTbIX U TPyOYaTO-NEHTOYHBLIX PaanaTopoB.,
13 opebpeHHbIX KPYrMbIX TPYO M NNOCKMX NNacTUH.
Pagnatopbl ycrnewHo npoLwsy MOJSIHbIA KOMMIEKC
CTEHOO0BbIX MOTOPHbIX MCCNEA0BaHMN U UCNbITAHWU
Ha TpakTopax B  pPAOOBOM  SKCnnyaTauuu.
PesynbTtatel  UCMbITaHWW  pdga  KOHCTPYKUMKA
antoMUHMEBBIX  paguaTtopoB  MOJIOXKUTESbHbIE.
OpHako pelleHne 06 MX NMPUMEHEHUM Ha CEPUNHO
BbINycKaeMbIX TpaKkTopax He MPUHSATO.

Pun3nkKo-TEXHNYECKNE CBOWCTBA MaTepuarsnos,
NPUMEHSIEMbIX [0S M3rOTOBMEHMS paguaTopos,
npuBeaeHsl B Tabnuue 1 [1].

Tabnuua 1. Pnsmko-mexaHn4Yeckne CBOMCTBA MaTepmnarnos, NCMOMNb3yeMbIX A4S N3rOoTOBEHNS paanaTopos

M MnoTtHocTh, | Tennonposoa- | TeNMOeMKoCTb, Temnepatypa Mpenen
atepuan Con® HocTb, BT/m-K K I'IJ'IaBJc:IeHVIFl, MPOYHOCTH,
C MMMa
Megb M3 8,93 384 391 1083 240-450
Tomnak J190 8,80 108 381 1070 260
JNatyHb J162 8,50 72 380 905 360
AMu 2,73 162 — 650 130 -160
AMr 2,67 108 — — 200 - 250
Mpwunon NMOC30 9,7 45 — 256 33
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Determining parameters tractor radiators

HanpaeneHusa passutns pagnatopoB M Tenno-
OOMEHHBIX annapaToB COCTOAT B CO30aHWM HOBbIX
COBEPLUEHHbIX KOHCTPYKLMI HA OCHOBE HayKOEMKMX
TEXHOMNOrMM 1 U3 Matepmanos, obnagarLmx BblCO-
KOW TennoBon aeKTUBHOCTLIO M Maron maTtepua-
noemkocTtblo. Meap, 0oBO, CBUHEL, LIMHK — 3TO Me-
Tannbl, NUCNOMb3yeMble NPy U3rOTOBIIEHUN TPaKTOp-
HbIX U OpPYrMx paanaTopos.

PasBenaHHble 3anacbl 9TUX MeTanmnoB orpaHu-
YeHbl, CTOMMOCTb MX BbICOKa, MO3TOMY CHWXEHUE
MaTepuanoemMKkocTu pagvaTopoB UMeeT BaKHeW-
Lee 3Ha4yeHve. AnbTepHaTMBOM 3TUM MeTannam siB-
nsieTcsa anoMUHUIA, pa3BedaHHble 3anacbl KOTOPOro
CerogHsi npesbILLaT NOTPEBHOCTY.

Mo TennoTtexHn4yeckum ceoncTBam (Tabnuua 1)
antoMUHMEBbIE CNNaBbl MPEBLILLAKT CBONCTBA Mea-
HbIX MaTepuarioB, OHW TEXHOMOrM4YHbI Npu obpa-
BoTKe, 06ragatoT pALOM NOMNOXUTENBbHBIX KAYECTB U
UX UCNONb30BaHWe ANs U3roToBfEHUS pagnaTopoB
aKTyarnbHO W MEepPCneKTUBHO, B TOM 4ucre U ans
TPaKTOPHbLIX CUCTEM OXITAXKOEHMS.

TennonepegarwLLyto CNoCOOHOCTb MOBEPXHO-
CTN OXNaXAEHUS OT XXMAKOCTU K BO34yXY XapaKkTepu-
3yeT koadhpuumeHT Tennonepenadn. Koadpduum-
eHT  Tennonepegaqu aBnsieTcs dyHKUMEN

ky = flay . ,8.p,8, A-...) W3aBMCHT OT MaTe-

prana n KOHCTPYKTMBHbLIX MapameTpoB TpPybok u
oxnaxgamoLwux nnacTuH Unu NeHT, oT U3NKo-Tex-
HUYECKMX NapamMeTpoB oxnaxgarloLwen XnMakoctu un
Bo3gyxa. KoadhdumumeHT Tennonepenayn ot XuaKo-
CTM K CTeHKaM Tpybok 6e3 yyeTa TepMMUYECKOro Co-
NPOTUBMEHNSA HaKMMM BO BHYTPEHHMX MOSIOCTAX U
OTNOXEHUN Ha HapY>XXHbIX MOBEPXHOCTAX U K MOTOKY
BO34yxa onpefensaeTtca no copmyne [4]:

! (1

1 O 1

Kop——+— 7+

A a

&y Ap Gy

ky =

KoadbdmumeHT TennooTaaynm OT KMAOKOCTUM K
CTeHkaM TpyboK paguaTtopoB «, pPeKoMeHayeTcst

paccunTbiBaTh NO M3BeCcTHON hopmyne Kpaycconbaa
1 Ko3(phULMEHT TENMOOTAAYM OT MNAaCTUH U TPyOOK
noToky Bosayxa oy, — no dopmyne H.b. Mapba-
MoBa. B obLuem Buae koadhpumumeHT Tennonepegaym
Tpyb4yaTo-nnacTMH4aToro paguartopa ¢ y4eToM KOH-
CTPYKTUBHbIX NapameTpoB npeanaraetcs [2] paccym-
TaTb No hopmyne

1,03
1 31
+

k, = )

Uy Oy

MpuHAB, 4TO MNpM CyLECTBYIOLWMX CKOPOCTAX
TEYEHMST KMOKOCTM B TpybyaTo-nnacTuHYaTbIxX
paguaTopax  KoaddUUMEHT  TennooTgadn  oT
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OnpepeneHve NapamMeTpoOB aBTOTPAKTOPHLIX paauaTopoB

KMOKOCTU K CTeHKaM &, = 2,32 kB1/M*K, popmyna

(2) byget yunTbiBaTh KOA(ULMEHT TENSOOTAAUM OT
NMOBEPXHOCTU OXMNaXOAEHUs1 K BO3AYyXy M NPUMET
Dornee NpocTon 1 yaobHbIV 4Ns pacyeToB BUA,

1,03
1

—+1,34
Ay

ky =

KoadhpuumeHT Tennonepenayn MNOBEPXHOCTU
OXMaXXOeHNsi paanaTopoB, BbIMOMHEHHBIX U3 Meaw,
BbllLle paauaToOpOB BbIMOSIHEHHbLIX M3 NaTyHW. M3
rpadnyeckon 3aBUCMMOCTU KoaduruneHTa Tenno-
nepegayn paguatopoB TpaktopoB «BEJIAPYC-
80.1» OT MaccoBoOW CKOPOCTM BO3ayxa (PUCYHOK 1)
cnegyeT, 4YTO BO BCEM uanasoHe pacxoda Bo3ayxa
KoadhpmumMeHT Tennonepenays pagnmaTtopoB U3
Mean M3 Bbilwe 4Yem y pagvMaTopoB M3 NaTyHU Ha
22 - 28%. C yBennyeHnem MaccoBOW CKOPOCTH BO3-
Jyxa BO BCex cry4yasx KoadduuMeHT Tennonepe-
Jayun yBenMynBaeTcs.

M3 rpacukoB 3aBUCUMOCTU KO3 DULMEHTA
Tennonepegayn OT MaCCOBOW CKOPOCTW BO3dyxa
TpybyaTo-nnacTMHYaTbiX pagMaTopoB M3 NaTyHU U
antMWHMEBDLIX CMNNaBOB (PUCYHOK 2) criegyeT, yTo
BO BCEM AuanasoHe pacxofa Bosfyxa Koadduuu-
€eHT Tennonepegayn arntMUHWEBBIX paguaTopoB
BblLLIE aHANOMMYHbIX MO KOHCTPYKUUWU CepALEBUH C
NOBEPXHOCTbIO OXNaxaeHust M3 naTtyHu J1-63 Ha
17 - 19%. MNpwn yBennyeHnn pacxona Bo3ayxa koad-
dUUMEHT Tenmonepegayv antoMUHUEBOrO paguva-
Topa yBenuuuaeTcs 6onee MHTEHCUBHO.

MapameTpbl cucCTeMbl OxnaxgeHus aunsens
[-243 tpaktopa «BEJIAPYC-80.1» B KOMNneKTaumm
CUCTEMBI OXNaXaeHust paguartopamu n3
natyHu J163 1 anioMnHMEBOro cnnasa npvBedeHbI
B Tabnuue 2 [1, 4].

Mpegnonoxum, u4To KO3A(PPUUMEHT Tenno-
nepefaym oOT OXNaxdawLllenh XMOKOCTU MOTOKY

Bo3ayxa yBeIn4eH, Hanpumep, nytem
TypOynusauum noToka BO34yxa, MpPOXOOALLEro
yepes cepaueBunHy paguaropa. 3anvwem

YPaBHEHMS COCTOSIHWS CUCTEMbl MPU M3MEHEHUU
KoacbhmumeHTa Tennonepeaayn B Buae

O, =k, F(t, -1, ). (3)
0; =k, £ 8k, )F (5 -7, ), ()

roe Q; — Tennootgada OT MNOBEPXHOCTU
OXNaxaeHna npu  U3MeHeHUn KoadbduumneHTa
Tennonepenayu; t_; — cpedHsa Temnepatypa

OXMaXKOalLWen  XUOKOCTM  Npu U3MEHEeHWUn
KoadhdmumeHTa Tennonepesayun.

YpaBHeHue (3) onpegenseT KONMMYEeCTBO Ten-
noTbl, NepefaBaeMoe MOBEPXHOCTLIO OXNaXaeHust
npu ycTtaHoBMBLUEMCA TeMnepaTypHOM pexume U

ycnosumn obecneyeHns 3agaHHOro 3Ha4YeHNs Temne-



patypHoro pexuma. [lpu BO3OENCTBMU BHELLUHUX
aKkTopoB TemnepaTypa OXMaxOalolen XUOKOCTU
N3MEHSETCH, TeMNEepPaTyPHbIN PEXUM NepexoauTt B
HecTauMoOHapHbIN.

YpaBHeHve (3) onpegenseT KONMMYeCcTBO Ten-
noTbl, NepefaBaeMoe MOBEPXHOCTbLI OXNaXaeHus
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npy yCTAHOBMBLUEMCS TEMMEPATYPHOM pPEXUME W
ycrnoBumn obecnevyeHnsi 3aaHHOro 3Ha4eHns Temne-
paTypHoro pexuma. [lpyu BO3AENCTBUM BHELUHUX
¢hakTOpoB TemnepaTypa oxnaxgarowen XKUOKOCTU
N3MEHSETCH, TeMNepPaTypHbIN PEXUM NepexoaunTt B
HecTauVoHapHbIN.

Tabnuua 2. MNapameTpbl cuctemMbl oxnaxgeHus Tpaktopa «BENNAPYC-80.1»

Pacxogp! o o2 =3
= -
TennoHocutenen, | § T z I A o S Qv Temnepagépa
krlc T O, | o % S Jo4 BObI,
Twun pagumatopa ag= b6 32 % ERORS
88 | 2as 8o Ha Bbl-
BoAda BO34yX Ig 5 & 2 = ;OD & xoae u3 Ha B);gp,e
o o m3ens B An3enb
TpybuaTo-nnacTuH4a-
TbI, 4-X psiAHbINA, 1,58 1,06 12,6 33,23 0,0685 96 91
naTyHHbIN
TpybyaTo-nnacTuH4ya-
ThI, 4-X pSiAHBIA, 1,47 1,02 12,01 31,04 0,0733 91 86
antoMMHMEBbIN
TpyG4aTO-NEHTOYHBIN, 4-X
PSIHbIIA, AMOMUHVUEBbIIA 1,42 1,11 14,33 29,89 0,055 93 88
Mpeanonoxum, 4To BOCCTAHOBMEHME TeMMepa- yMeHbLUEHUM  ko3dhbMumeHTa  Tennonepegayn.

TYPHOrO pexumMa OCYLLECTBMSEeTCS W3MeHeHnem
TennoBon apdekTMBHOCTM pagmnatopa nytem yse-
nnyeHns ko3 drUMeHTa Tennonepegayn.
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Puc. 2. KoachdpuuuneHT Tennonepenaydn tTpybyaTo-
nnacTMHYaTbIX pagmMaTopOB M3 NEHTLI NaTyHHOMN
J163 n antomuHmneBoro cnnaea

B aTom cniyyae Tennootgada oT paguaTtopa 6y-
OeT uMmeTb BUA, NpeacTaBneHHbl ypaBHeHeEM (4),
B KOTOPOM 3HakK (+) UMeeT MecCTo Mpu yYBENUYEHUU
KoacbduumeHTa Tennonepenayn n 3Hak (=) — npm
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Mpumem ycrosue, uto Q. =Q, wu t, =const,

ypaBHeHus (3) un (4) npupasBHaeM U 3anuiem
B BUAe:

k,F (i, ~1,) = (ky =, )F (5 — 7, ).

[MepeMeHHbIM NapameTpoM npyv  M3MEHEHWM
KoabdhpuumeHTa Tennonepenadm B ITOM Chy4vae
OypeT TemnepaTypa oxnaxgatrowen xunakocTtu. MNpu
yBernm4yeHum koadppumumneHTa Tennonepenayn
cpegHss Temneparypa XMAKOCTU Oyoet

BN
ymeHbwatecs  (f,, <t,,), Npu  yMeHbLUEHWN

yBenmumeatecst (£, >1,,).

YpaBHEHNsT U3MEHeHUs nokasaTernen CuUCcTeMmbl
OXNaXOeHUa Mpu  U3MeHeHun  koadduumeHTa
Tennonepenayun 3anuemMm Ha OCHOBaHUM YpaBHEHUI
pabotbl [3]. CpeaHsaAs Temnepartypa XUAKOCTM Npu
yBenuueHum koachdpuumeHTa Tennonepenauu
U3MEHUTLCA Ha HEKOTOPYK BenuUuMHY, KoTopasi
onpegensieTcsa no opmyne [1, 4]

— Npy  yBENWYEHUM KOIPPULMEHTA Temnmo-
nepegaym

KoadhdpuumeHTa

b
(1+ Byr)

— MpU  yMeHbLUeHNN KoadbduumMeHTa Tenno-
nepegayv

A=A, | 1-

AT = AT,

S

(1 o ﬁKT)
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Determining parameters tractor radiators

rae [y, =0k, /k, — oTHocuTenbHOE M3aMeHeHue

KoadhpumeHTa Tennonepeaayu.
Torpoa TemnepaTtypa oOxnaxgarolen Xuakoctu

Ha BbIxoge W3 ABWraTens npu  YBENUYEHUM
koadpcpmumeHTa Tennonepegayv Oyoet
paccUnTbIBATLCA MO YPaBHEHUIO:
. - _ 1 At
t,,=t,—At, ,|1- +—5  (5)
(I+Bi)] 2
1 Ha BbIXO4E U3 paguatopa — Mo ypaBHEHMIO:
. - _ 1 At
t,,=t,—AL, ,|1- -—L, ()
(I+Be)] 2
CoOoTBETCTBEHHO, 3anuwem ypaBHeHUs
TemnepaTtypbl  OxflaxgalLwen >KUOKOCTM  npwu
yMeHbLUeHUN KoadhdmumMeHTa Tennonepesayn
. - _ 1 At
t,,=t, +At, ,| ———-1|+—% (7)
(1 - IBKT) 2
n
. - - 1 At
ty,=t,+At, | 7——-1 -—r
(1 - ﬂKT) 2

W3 ypaBHeHui (5) n (7) pelumnm obpaTHyto 3agady
W onpedenuM,  Kak  OOMDKEH  M3MEHUTbCH
KoadhduumMeHT Tennonepedaym npu  U3MeHeHUn
TemnepaTypbl OXnaxgaroLLen XMOKoCTU Ha BXoge B

pagunatop (#,,). lpu ycrnoBum, 4TO cpeaHsas

TemnepaTypa XUOKOCTU yMmeHbluaetcs (1, >1,,),

npwv peLLeHnn ypaBHeHus (7) nonyynm doopmyny ansi
onpegeneHns koadduumneHTa Tennonepegayn

. k
kp =——F———. (8)
1+ by, = by,
At,

Ona cnydas, Korga cpegHdaAs TemnepaTypa
oxXnaxgaroLlen XNOKOCTU yBEnu4MBaeTcs
(t,, <t,,), popmyna (8) sanucbiBaeTcs B BUAE

. k
ky=—"1—. 9)
1— Iy, =1y,
JAV -

B obwem Buge ypaBHeHus (8) un (9),

onpegensoowme  3akOHOMEPHOCTU  U3MEHEHUs

KoadhhmumeHTa Tennonepegayn paguatopa npu
NU3MeHeHUn TemnepaTypbl OXNaxaaroLLen XUAKOCTH
Ha BxoJe B paguaTop, 3anvilem B Buae
. k
ky=——%>"—— (10)
1+ tt,+1t,

Aty _y
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roe 3Hakum BBepXy NpuHMMaroTca npwu (z‘,’;2 >t,) M
BHU3Y — Npu (2,, <1, ).

Mpuusis k, = Q. /FAt, ,, , ypasHerne (10)
3anvwem B BUZe:

k; = O
e +1, Ft
FAT, , |1+ =722
tV—W
Mocne npeobpasoBaHWss 3TO  ypaBHeEHUe

npumMeT Bna

Or

F[AZV—W T (t;Z + tV2)] .

T

Otrowenne k. /k, = f(t,,) Hasosem pe-

rYNMPOBOYHOM XapaKTEePUCTUKON KoadhduumeHTa
TennonepeaadM B 3aBWCMMOCTM OT TemnepaTypbl
XNOKOCTU Ha BbIXoAe n3 asurartens.
®PyHKUMOHANBbHOE OTHOLLIEHNE 3TOW XapakTepPUCTUKN
3anuiiem B Buae:

ky 1
k, 14 tt,,Ft,
At,

Y,qeanoe KONMM4eCTBO TenmnoTbl OT NMOBEPXHO-
CTU OXJIaXAEeHUsa npu yBenndeHun koadduumneHTa
Tennonepenayn  yBenuymBaeTcd U, COOTBET-
CTBEHHO, yBENNYMBAETCH N KONMYECTBO OTBOAMMOM
MOBEPXHOCTbLIO TennoTel. KonnyecTBo TennoTsl, OT-
BOAMMOE MOBEPXHOCTbIO OXITAXAEHUS, MPU N3MEHe-
HUK KoadpduumeHTa Tennonepegadn paccymTbiBa-
eTcs no opmyne:

Q; :QF(liﬁKT)’

roe 3Hak (+) Oyaet MMeTb MecTo Npu YBENUYEHNN U
3HaK (=) — NpU yMeHbLUEHUN KO3 urLmMeHTa Tenno-
nepegayu, rpacduyeckas 3aBUCUMOCTb UMeEeT npsi-
MOJIMHENHbIV XxapakTtep (puc. 3).

Mpumem Ana nocnegyrowero paccMoOTpeHus
TpybyaTo-NnacTmHyaThii NaTyHHbIA U Tpyb4vaTo-
nnacTMHYaTbli antoMUHUEBLIN paguatopbl. Koad-
ULMEHTBI TENonepeaayn CUCTEMbI OXNaXaeHus B
KOMMneKkTaumm c naTyHHbIM pagmaTopom
70Y-13.01.010 paBeH 0,0685 kx/M*K n B KOM-
nnekraumm c¢ anoMmumHueBbiM 70AJ1-13.01.020-b —
0,073 kx/m*K. [No pesynbTaTtam akcnepMmMmeHTanb-
HbIX  UCCMedoBaHW  TeMnepaTypHbIn  PeXuM
CUCTEM OXNaXKAEHUS C yKasaHHbIMW pagnatopamu
cocTaBnserT:

1) pagnatop 70-13.01.010 - TemnepaTypa
BOAbI Ha Bxoae B paguatop — 96 °C u Ha Bbixoge 13
pagnatopa — 91 °C, cooTBeTCTBEHHO, nepenag



BOAbl HA BXOAE U BbIxoAe paanaTopa — 5° v cpeaHsas
Temnepartypa Boabl — 93,5 °C;

2) pagnatop 70AJ1-13.01.020-6 — Temnepatypa
BOAbl Ha Bxofde B pagunatop — 91 °C 1 Ha Bbixoae u3
paguatopa — 86 °C, COOTBETCTBEHHO, nepenag
BOAbI Ha BXOAE M BbIxode pagmaTopa — 5° u cpegHss
Temnepartypa Bogbl — 88,5 °C.

o,
x/ic/c //

36 /

. /

28 /
/

0,06 0,07 k,, klloic/m>K

Puc. 3. Tennootaaya noBepXHOCTU OXNaXAeHNUs
pagunatopa Tpaktopa «BEJTAPYC-80.1» B 3aBuUcH-
MOCTM OT Ko3abduumeHTa Tennonepenayu

BbinonHuMm pacyeT TemnepaTypbl Oxnaxaaro-
LLIeW XXMOKOCTU Ha BbIXo4e U3 ABuratend npu nsme-
HEHUM Ko3ahuumMeHTa Tennonepegayn. padukn

3aBucumocteit t,, = f(k;), paccunTaHHble Mo

dopmyne (10), cuctembl OXnaxKAeHWs ¢ paguarto-
pamu U3 naTtyHu 1 antoMVHUEBLIX CMTAaBOB TpakTopa
«BEJIAPYC-80.1» npeacraBneHbl Ha puc. 4.
[pacbmyeckass 3aBUCUMOCTb MNOKa3blBAET, YTO
XapakTep U3MeHeHWsa TemnepaTypbl >XUOKOCTU OT
KoabduumeHTa Tennonepenayun Ansa pasHbix MaTe-
pvanoB OOUHAKOB U C yBENNYEHNEM KO pULIMEHTa
Tennonepenayn TemnepaTypHbIN PEXUM CUCTEMbI
oxnaxgeHuss cHwxkaetcs. O6wen 3akoOHOMEPHO-
CTbl0 SABNAETCA He MNPAMOSMHENHOCTb rpadouKoB
dyHKUMKn. TemnepaTypa XUAKOCTU NaTyHHOro pagu-
aTopa Bbille antoMuHneBoro Ha 2—-3° [1, 4].
3aknueHue. KoadhduumneHt tennonepesauu
NMOBEPXHOCTM OXMaXXAEHUA B COBOKYMHOCTU C napa-
MeTpaMu CUCTEMbI MO3BOMSIET perynuposaTtb Ten-
NoBOE COCTOsiHWE ABuratens B 3adaHHbIX npee-
nax. YMeHbLUeHne nnn yBenudeHune koagguumneHTa
Tennonepenayn NpMBOAUT K M3MEHEHNIO Temnepa-
Typbl OXnaxgatoLen xnakoctu. Npu aTom yBenuye-
HUE KO3ahULMEHTa YMEHbLUAeT 3HadYeHne Temne-
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B.E. TapaceHko
V.E. Tarasenko

paTypHbIX NokasaTtenen cuctemsl oxnaxageHus. Ko-
adppuUUMEHT Tennonepeaadn oxnaxgawLwwmx mno-
BEPXHOCTElN SABNSETCA OOHUM U3 PEeryrmMpoBOYHbIX
napamMeTpoB TEMMepaTypHOro peXxuMa CUCTEMbI
oxnaxaeHus.

O

tn, °C
paduamop mpyouamo-

naacmuH4amolil 1amynnolil

100 \\ \/
96 ‘\ \

. N
N

88 L \ N
paouamop mpyouamo-
VI.MIL‘WHH‘AUWI:II.l tl‘IH).\IIH/HL’()'I)II.I
‘\
0,06 0,07 0,08 k., koc/m>K

Puc. 4. TemnepaTypa oxnaxgaroLemn Xnakoctm
TpakTopa «BENTAPYC-80.1» B 3aBUCUMOCTM OT KO-
athpmumeHTa Tennonepenaydn
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AHoTauin

Bu3sHauyeHHA napameTpiB aBTOTPAKTOPHUX pagiaTopiB
B.€. TapaceHko

Y paHin cTaTTi npeacTtaBneHa iHopmauia nNpo  eeKTUBHICTL  OXONOMKYHOUMX  MOBEPXOHb
aBTOTPAKTOPHUX pagiaTopis.

Ak npaBuno, aBTOTPaKTOPHI padiatopu MakTb TpybYacTo-NnacTMHYacTy KOHCTPYKLUiO cepueBunHU. Taka
KOHCTPYKLiSl BU3Ha4YeHa i NpuiHATa Anst MOBINbHUX MaLlvH, Lo NpaLoTb B YMOBaX NigBULLEHOI 3annieHocTi,
OCKifbKM BOHA MeHLLE 3acMidye 30BHiWHI noBepXxHi. OCHOBHMMM TENMONPOBIHNMN eneMeHTaMu pagiaTopa €
OXOSIOPKYHOUi TPYOKM i OXONOAKYHOUi NOBEPXHI - NracTMHM abo cTpiyvkn. Bigomo, Wwo Tennota nepenaetbes
yepes CTiHKM TPYOOK i NNacTWH, WO OXONOMKYTh A0 NOTOKY NOBITPSA. TOMy Martepianu, LWo 3acTOCOBYHOTHCSA
AN BUrOTOBIEHHSA pajiaTopiB, MOBMHHI BiANoBiAaTM OCHOBHMM BUMOram, a came eeKkTMBHO nepegasaTu
TennoTy, 3abe3nevyyBaTU MIUHICTb | HaZiNMHICTb KOHCTPYKLUii, TEXHOMOrYHICTb BUrOTOBMEHHA AeTanen i
pagiatopa B LifIOMYy, EKOHOMIYHICTb.

Y cTaTtTi po3rnsHyTa MOXIMBICTb 3aCTOCYBaHHSA arnbTepHaTUBHUX MaTepianiB ANs BUrOTOBIEHHS
pagiaTopis — anoMiHiEBUX crnasiB. ANOMIHIEBI pagiaTtopy NasiHoi KOHCTPYKLii MaloTb Mmacy meHwe Ha 30-35%
B MOPIBHSHHI 3 MigHUMKU Ta NaTyHHUMU pagiatopamu. 3a pesynbTatamy ekcrnepvMeHTanbHUX OOCHigKeHb
HaBeJeHa ouiHKa edqEKTUBHOCTI CUCTEMM OXONomKeHHs Tpaktopa «BEJIAPYC-80.1» 3 Tpybyacro-
NNacTMHYacTMM naTtyHHMM i TpybByacTo-nnactMH4YacTMM anioMmiHieBUM pagiatopamn. ABTOPOM CTaTTi
3anponoHOBaHO METOAUKY Ta BUKOHAHO PO3paxyHOK TEMMEPaTypy OXONOMKYHYOI piavHM HAa BUXOZi 3 ABUTYHA
npwu 3MiHi koediuieHTa Tennonepeaadi.

KnwouoBi cnoBa: padiamop, cepuesuHa, mamepian, koegiuieHm mennonepedadi, mpybka, cmpidka,
memnepamypa.

Abstract
Determining parameters tractor radiators

V.E. Tarasenko

The information on efficiency of the cooling surfaces of autotractor radiators has been
provided in this article.

Usually autotractor radiators have a tubular and plate construction of a core. Such construction litters
external surfaces less. Therefore it is determined and accepted for mobile machines which work in the condi-
tions of the increased dust content. The cooling tubes and the cooling surfaces (plates or tapes) are the basic
heat-transmitting elements of a radiator. It is known that warmth is transmitted to an air flow through walls of
tubes and the cooling plates. Therefore materials which are applied to production of radiators shall conform
the main requirements (to transfer warmth effectively, to provide durability and reliability of a construction,
technological effectiveness of production of details and a radiator in general, economic efficiency).

In article the possibility of materials alternative use (aluminum alloys) for production of radiators has been
considered. Aluminum radiators of a solder construction in comparison with copper and brass radiators have
the mass 30-35% less. The efficiency evaluation of a cooling system of the BELARUS-80.1 tractor with tubular
and plate brass and tubular and plate aluminum radiators by results of experimental research has been deter-
mined. The author of article has offered a methodology and has executed calculation of temperature cooling
liquid at the exit from the engine at change of a heat transfer coefficient.

Keywords: radiator, grid, material, coefficient heat transfer, tube, tape, temperature.
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