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TYpﬁOMaI.I.IMHbI N NOopLUHeBble ABUraTe/n

BO3MOXKHOCTHU UCITIOJB30OBAHUS OTBOJAUMOM TEILIOTHI OT ABC.
YACTD 1. PE3YJIBTATBI PACYHETA CUCTEMbI OXJTAKIAEHUSA IBUT'ATEJIA
BHYTPEHHEI'O CI'OPAHUA SAM3-238

e Ilomos E.B., DT'AOY BO «lOxH0-YpanbCKkuil TOCY1apCTBEHHBI YHUBEPCUTET
(HaIIMOHAJIBHBIN MUCCIIENOBATEILCKUM YHUBEPCUTET)», T. YensaOunck, Poccust

POSSIBILITIES OF USING HEAT REMOVED FROM INTERNAL
COMBUSTION ENGINES. PART 1. RESULTS OF CALCULATION OF THE
COOLING SYSTEM OF THE INTERNAL COMBUSTION ENGINE YAMZ-238

* Popov E.V,, South Ural State University, Chelyabinsk, Russian Federation

OpnuM 13 HanboJsee pacIpoCTPaHEHHbBIX U BOCTpeOOBaHHbIX JBUrareieil B Poccuun
apisgercs AM3-238, KOTOPBI UCTIOIB3YETCSI B OOJIBIIIOM KOJIMUECTBE CEIbCKOXO3STi-
CTBEHHOM, CTPOUTENILHOM U TpaHCIIOPTHOM TeXHUKHU. OJITHAKO, C YYETOM COBPEMEHHBIX
TpeOoBaHui K 3)(HEKTUBHOCTH M HAZECKHOCTH, BOSHUKAET HEOOXOAUMOCTD B UCCIIENIO0-
BaHUU HOBBIX PEXKUMOB Pa0OTHI IaHHOTO JIBUTATENs], B YACTHOCTHU, B PEKUME KOT'€HE-
pauuu. Korenepauus, uiy cOBMECTHOE ITPOU3BOACTBO TEIJIA U 3IEKTPOIHEPTUH, ITPEI-
CTaBIIsIET COOOM MEPCIEKTUBHOE HANIPABICHHE, TIO3BOJISIOIIEE 3HAYNTEIILHO MTOBBICHTD
o0mmit koapdumment noneznoro aevicteus (KI1/1) cucremsl, 40 0COOEHHO aKTyaIbHO
B YCJIOBHUSIX PACTYIIUX II€H HA SHEPTOHOCUTENN U HEOOXOAMMOCTH CHIKEHHSI BHIOPOCOB
ymiekucioro ra3za. KorenepaloHHble yCTaHOBKH paclpOCTPaHEHbI B IPOMBILUIEHHO-
CTH JUIs1 YCJIOBU aBTOHOMHOM pa®OThI 1O MPOU3BOJICTBY TEIUIOTHI M AJIEKTPOIHEPTUH,
0OBIYHO HCTIONB3YIOTCS CTallMOHapHbIE razonopinHeBbie yecraHoBku (['TIY). Oqnako, B
BUAY (paKTOpa UMIIOPTO3aMEUICHHUS, CIIETYET PACCMOTPETh ¥ BAPHAHTHI UCTIOJIb30BaAHHS
cOpOCHOrO TeruIa OT JBUraTesiel BHYTPEHHETO CTOPaHusl OT€4€CTBEHHOIO IPOU3BOI-
cTBa, Harpumep, AM3-238, pesxumbl pabOTHI KOTOPOTO XOPOIIO U3yUYEHBI HCCIIEI0BATE-
JISIMU B 00JIACTH JIBUTATEIIECTPOCHUS.

Karwouesble ciioBa: JABHUIaTcClib, c6p00Ha51 TCIJI0TA, UCITIOJIB30BAHUC TCIJIOTHI, KOTCHEpa-
ous.

One of the most common and popular engines in Russia is the YaMZ-238, which is
used in a large number of agricultural, construction and transport equipment. However,
given modern requirements for efficiency and reliability, there is a need to study new
operating modes of this engine, in particular, in the cogeneration mode. Cogeneration,
or joint production of heat and electricity, is a promising area that allows you to
significantly increase the overall efficiency of the system, which is especially important
in the context of rising energy prices and the need to reduce carbon dioxide emissions.
Cogeneration units are common in industry for autonomous operation for the production
of heat and electricity, usually using stationary gas piston units (GPU). However, in
view of the import substitution factor, it is necessary to consider options for using waste
heat from domestically produced internal combustion engines, for example, the YaMZ-
238, the operating modes of which have been well studied by researchers in the field of
engine building.

Key words: engine, waste heat, heat use, cogeneration.
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BBenenue

Cucrema OXJaXJEHHsSI JBUraTessi BHYTpPEHHeE-
rO CropaHus MpPEACTaBIsieT COOOM COBOKYMHOCTH
YCTPOICTB, 00€CTIEYNBAIOIINX TPUHYIUTEIbHBIH OT-
BOJI TETUJIOTHI OT HArpeThIX JAeTajeil U mepeaaronmx
€€ OKpY»Karollel cpefie ¢ LEeIbI0 MOAIepPKaHus Oll-
TUMaJIbHOTO TEIJIOBOIO COCTOSIHUS iBuraress [1, 2].

K cucreme oxnaxaeHus TMNOpeabsABISIOT Clie-
IOyomue TpeOOoBaHUs: TMPEAyNpeKIeHUE Mepe-
rpeBa WM TMEePEOXJKIACHUS IBUTATENS HA BCEX
peXuMax ero paboThl B Pa3IUYHBIX pPelbe(HBIX
U KJIMNMaTHYEeCKUX YCIOBHSIX pabOThl MOOMIIb-
HBIX MAIIMH;, CPaBHUTEIBHO HEOONbIINE 3aTpaThl
MOIIIHOCTH Ha OXJIAXACHHE;, KOMIAKTHOCTh M Ma-
Jasi Macca; SKCIUTyaTallMOHHAs HaJeKHOCTh; Ma-
Jlasi MaTepHaIOeMKOCTh M cebectoumMocts [3, 4].

HcxonHble 1aHHBIE IS pacyeTa

Opuentupysce Ha npororun /-244 npunumaem
OXJIAXKJICHUE AM3ENS )KUJIKOCTHOE C MPUHYAUTEIb-
HOU UUPKYJSIUMEH OXJIAXIAIIEH >XUIKOCTH OT
LHEHTPOOEKHOTO Hacoca, OObEAMHEHHOTO B OJUH
arperar ¢ BEHTWISTOpoM. Banuk Hacoca 1 BEHTHIIA-
TOp MPHUBOASATCS BO BpalleHUE OT LIKHBA KOJEHYa-
TOTO BaJia IU3€JId C MOMOILIBIO KIMHKOBOTO PEMHS.
Jns perynupoBaHusl TeMIeparypbl B CHCTEME OX-
naxzaeHus ycranosieH tepmocrtar TC — 109 ¢ tBep-
JIbIM HarloJHuTeNIeM [5].

Pacuer cucTteMbl OXJIa:KI€HUS ABUTATES
BHYTpeHHero cropanus IM3-238

Omnpenensem konu4ecTso Temiorel O - (kIbx/c),
OTBOJIIMOM 4epe3 CUCTEMY OXJIAXKJICHUS JBUTaTEIIsI

opu  €ro pa60Te Ha PCKHUMC HOMHHaJIbHON
MOIIIHOCTH:
Q _ q)K ' Hu ’ GT (1)
w 3600

e q = Q, /0, — OTHOCHUTENbHAS TEIJIOOT/Ia4a B
OXJIKIAIOIIY O XKUJKOCTb, OOBIYHO ¢ ISl IU3ENEH
Jexurt B nipeaenax 0,16...0,36 oT TeI0THI cropaHust
TOIUIMBA, TIPUHUMAEM cpefiHee 3Hayenue g = 0,26,
TakuM 00pa3oMm:

_0,26-10,9- 42500

2
O 3600 @

= 33,46 k/Ix/c.

PacueTHo€ KONMUYECTBO TEIIOTHI C YYETOM
u3MeHeHus: Kod((uUIMeHTa TeIuIooTHauu U3-3a
3aCOpPEHHs HAPYKHOW IOBEPXHOCTH PELIETKU
paguaropa W OTIOKEHMs Hakunu BHYTpH (O

(xIx/c):
Q}Kp = Qx - 1,1,

Qup = 33,46 - 1,1 = 36,8 k/Ix/c.

)

KonnvecTBO TEIOTHI, OTBOAUMON OT JBUTATEIs
OXJ@XKAAIOIICH JKHAKOCTBIO (Q, ), NPHHAMACTCS
pPaBHBIM KOJHMYECTBY TEIUIOTHI, IepeaaBaeMoin
oxnaxparomemy Bosayxy (Q, ): Q. =36,8 kJlx/c.

Pacxom Bo3myxa (m'/c), mpoxomsiiero uepes
paauaTop:

QB03/1

— =1,30M3/c
Cps " Pg AtB /

3)

VBos,q =

[upkyasuoHHbIN pacxox (J1/c) oxJakaaromei
KHUJIKOCTH, IPOXOJAIIEH uepe3 paanuaTop:

Qe

- Cox " Px * At)K

=088a/c. (4

K

OnTumanpHOE 3HA4Y€HHWE TEMIleparypel bk
BX, XapakTEpHU3YIOLIEH TEeMIIEpaTypHbI pPEXKUM
JKUAKOCTHOTO  OXJIAKICHWS, IpPUHMMAETCAd B
untepsasiie 80..95 °C. Ilpunumaem ¢ =92 °C,
At =10 °C, Torma cpess TeMIeparypa KuIKOCTH
B pajauaTope:

txcsx _Atxc
= == 87 °C

txc )

CpenHsa TemmepaTrypa BO31yXa, MPOXOAALIETO

4epes3 paauarop, pu yciaosuu, uyto £ =40 °C:
t + At
tyop = —— 2 > =525 °C. (6

Heo6xonumast miormiaas (M?) MOBEpXHOCTH
OXJIXKICHHSI paJraTopa:

L Q- 10°
k - (t)KCD — iy cp)

F =11,85m% (7)
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BriBoabI

Cucrema OXJaXACHUS TPEICTABIsAET COOOM
BaXHBIA DIIEMEHT, 00ECIEeYMBAIONINI HAJEKHYIO
paboTy aBurartens BHYTpeHHero cropanus. s
muzens $SIM3-238 BbIOpaH JKUIKOCTHBIM METOJ
OXJIAXKACHUS C TPUHYIUTEIBHON IUPKYIALUEH,
YTO TO3BOJSAET APPEKTHBHO OTBOIUTH TEILIO
or ero aerainei. Ilpu pacuere paaumaropa ObLIH
yYTEHBI TTapaMeTpbl OTHOCUTEIHHOW TEIIO0TAauH,
TEIJIONepeaur, pacxoia OXJIaxaaroeh KUIKOCTH
1 Bo31yxa. MakcuManbHbIe 3HAYCHUS TEMIIEPATyPhl
KHUJKOCTH U  BO3AYXOAYBHBIE XapaKTEPUCTUKU
o0ecreurnBalT  ONTHUMANIbHYI  A(P(HEKTUBHOCTh
OXJIQXKIECHHSL.

B xozme pacueToB moiy4eHO 3HAUEHUE TUIOIIATU
MMOBEPXHOCTH OXJIAXKAeHMs paguaropa F=11,85 m?.
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