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HEKOTOPBIE PE3YJIbTATHI CPABHUTEJIBHBIX HCCJIEJOBAHUIA l]OKA3ATEJIEI71 BECIIATYHHOI'O
N KJJACCHYECKOI'O IBUT'ATEJIEU

H.U. Muwenko, B.I. 3apenoun, T.H. Konecnukosa, IO.B. IOpuenxo, B.C. Illnaxos, B.JI. Cynpyn, /1. B. Kacbanenko

B craTbe OMMCHIBAIOTCS HEKOTOPBIE PE3YNBTAaThl SKCIEPUMEHTAIBHBIX W PACUETHBIX HCCICJOBAHUH ABYX OIHOIMIMHIPO-
BBIX JIBHTATEICH C pa3MNIHON KHHEMAaTHKOH CHJIOBOrO MEXaHW3Ma - OECIIaTyHHOTO ¢ KPHBOIIMITHO-KYJIHCHBIM MEXaHU3MOM H
KJIACCHYECKOT0 C KPUBOIIUITHO-ITATYHHBIM MEXaHU3MOM. PaccMOTpeHO M3MeHeHNe COCTaBIISIOMIX CYMMapHBIX MEXaHHIeCKHX
MIOTEeph U MOTEePh Ha TPEHHE IO CKOPOCTHBIM M HArpPYy30YHBIM XapaKTepHcTHKaMm asurateneil. OTmeuaercs Oonee HU3KHI ypo-
BEHb MEXaHHUECKUX IOTeph B OecmaTyHHOM asurarene (B cpeaaeM Ha 20 ... 25%) u myqmme Ha 10 ... 20% >ddexTnBHBIE TOKa-
3aTeNu.

SOME RESULTS OF COMPARATIVE RESEARCH OF CHARACTERISTICS IN NON-CONNECTING ROD AND
CLASSICAL ENGINES

N.I. Mishchenko, V.G. Zarenbin, T.N. Kolesnikova, Y.V. Yurchenko, V.S. Shlyahov, V.L. Suprun, D.V. Kasianenko

This paper describes some results of experimental and theoretical studies of two- single-cylinder engines with different
power kinematics mechanism — non-connecting rod of crank-rocker mechanism and classical with crank mechanism. Consider
changing the components of the total mechanical losses and friction losses in speed and load of the engine. There is a lower
mechanical losses in the non-connecting rod engine (an average of 20 ... 25%) and the best 10 ... 20% effective performance.
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OINEPEJEJEHUE IIUKJIOBOM MMOJAYU TA30BOI'O JIBUT ATEJISA
C 2JIEKTPOHHBIM YIIPABJIEHUEM TOIUVIMBOIIOJAYH

B pabome npusedena memoouxa onpedenenus Yyukiogou nooayu monausonooaroueli annapamypsl ¢ 31eKmpOoHHbIM
ynpagieHuem, 6a3upylouascs Ha UCNOIb308AHUU CUSHATIO8 CUCMEMbl YAPAGLeHUs. U MEPMOOUHAMUYECKOU meopuu
ucmeuenus 2azog. Obecneyusaemas MOYHOCMb ONpPeOeseHus YUKI08oU No0ayu ¢ UCNONb30BAHUEM NPEOIONHCEHHOU

Memoouxu He npesviuiaem 5 %.

BBenenne

[Ipu uccnenoBaHuy M SKCIUTYaTalllU JIBUTATEICH
HE00X0IUMO 00eCIIeYnBaTh JOCTOBEPHOE OTIpeese-
HUE pacxonma ToImBa. VccrmemoBaHWe NEPEXOIHBIX
PEXUMOB, COKPANICHUE BPEMEHU W CTOMMOCTH HCITHI-
TaHUHA SBISIOTCS AKTYaJbHBIMH BOIIPOCAMH, MOITOMY
B2)KHO ONPEACIIATH IAKIOBOH PAcXO]l.

OmpeneneHre IUKIOBOTO Pacxoja TOIUIMBA TPH
CTCH/IOBBIX HCIBITAHUAX, & TEM OoJiee B IKCIUTyaTalllu
CTaBUT MEpe] UCCICAOBATEIIMHI OMPEACICHHOTO poja
TPYAHOCTH, CBSI3aHHBIC C WCIOJNB30BAHUEM OPHIH-
HAJIbHBIX METOIUK.

AHanu3 nyoaukanui

CraHgapTaMy Ha TPOBEICHUE CTCHOBBIX HCITHI-
taauit 'OCT 14846-81, TOCT 18509-80 mpemycmart-
pUBaeTCs M3MEPEHUE pacxojia TOILTUBA ABYMS CIIOCO-
0aMu — BECOBLIM M 00beMHBIM. Tak Kak OOJIBIITHHCTBO
COBPEMCHHBIX [[BUTATENICH OCHAIIAIOTCS TOILIMBOIIO-

Jlalolleil annapatypoil ¢ 3JIEKTPOHHBIM YIPABIICHUEM,
TO BO3MOXKHO, HCITONB3YS C(HOPMHUPOBAHHBIC KOHTPOJI-
JIEpOM CUTHAJIbI, MOJAYYUTh JOCTOBEPHBIE JAaHHBIE O
pacxozae torumBa. [1lupokoe BHeIpEeHUE 2JIEKTPOHUKHU
MO3BOJIIET AaBTOMATU3UPOBATH MPOLIECC H3MEPEHUS
pacxofa KHKOT0 WIH Tra3000pa3HOro ToruimBa. Takoi
METOJlT HM3MEpEHUsI pacxoJa TOIUIMBA OCHOBAaH Ha
MMEIOLUXCS TaHHBIX O YacTOTe U JUIMTEIbHOCTU Cpa-
OarbBaHVA (OPCYHOK, HAMOTHCHUS IIJIMHIPOB BO3-
myxoM [1]. JIomOTHUTETPHO TaKOH MOAXOJ MO3BOJISET
MIPOTHO3MPOBATH MPOOET TPAHCIIOPTHOTO CPEICTBA Ha
OIIHOM 3ampaBKe, peadn30BaTh MOHUTOPHUHI pacxoja
TOIUTMBA B DKCILTyaTAIlUX JINOO TIPU JOPOKHBIX HCITHI-
TaHmax [1].

B mnpakruke ABUrarenecTpoeHus, CTEHAOBBIX H
€3JI0BBIX MCHBITAHUM JBUTATENS TAKOM MOAXOJ MO3BO-
JIIET pealn30BaTh HEMOCPEACTBEHHOE U3MEPEHHE pac-
X0Jla TOIJIMBA KaK Ha peXUMax pa3roHa U 3aMeIIeHHs
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TPAHCIIOPTHOT'O CPEACTBA, TaK W MPHU MEPEXOAHBIX U
HEYCTAaHOBHUBILUXCS PEXUMaxX paOOTHI IBUrATENs U €ro
CHCTEM.

Llean u mocTanoBKa 3a1a4n

Lenpro naHHOM pa0OTHI SBISIETCS OINpEAEICHHE
LUKJIOBOT'O PAacXo/ia ra30BOro TOIUTUBA MIPU CTEHIOBBIX
UCMBITAHUAX JBUTATENsA. J[is OCTHKEHUWsI NaHHOU
LEITH HEOOXOANMO PEIUTD CIIEYIONIME 3a/1a4H:

— Ha OCHOBE M3BECTHBIX MOJOKEHUH TepMOIHHA-
MHUYECKOM TEOpHUH HMCTEUEHUS ra3oB MPEAJIOKUTH all-
TOPUTM ONpeeNIeHHs IIUKJIOBOTO pacxo/ia TOILTUBA;

— chopMupOBaTh KaHAJBI H3MEPEHHS ITapaMeTPOB
cpensr;

— TPOBECTH anpoOaryio METOAMKUA H3MEpEHHs
pacxoyia TOIUIMBA U OLIEHUTD JOCTOBEPHOCTH MOTY4EH-
HBIX PE3yJIbTATOB.

AJropuT™M onpeaeleHdsl NUKIOBON Moma4u
razoo0pa3sHoro ToNJIuBa

B Hacrosiniee BpeMs MOTYYMIIN IIUPOKOE pacIpo-
CTpaHEHHE CHCTEMBI MOJ[ayM ra3a, OCHAICHHBIE JJIEK-
TPOMarHUTHEIMU Jto3atopamu raza (DAI). Hawryumme
pe3yNbTaThl MOKA3bIBAIOT CHUCTEMBI, OCYIIECTBIISIEMbIE
pacripeieieHHy0 TI01ady ra3a C 3JIeKTPOHHBIM YIpaB-
nenueM. MccnenoBanve nmHeBMaTuuecko cxembl DI
[2,3] mokazano, yTO ONMpeAeNsIOIIUM HUCTEUCHUE ra3a
sBIIsieTcs d(QEKTUBHOE CEUEHHE PACXOIHOTO YKHKJIE-
pa, PacIoIoKEeHHOr 0 MOCIIe 3aII0pPHOr0 OpraHa.

Jlonymienue o ToM, 4TO KaHajl UICTEUEHHS! OTKPbI-
BaeTcsi MTHOBEHHO, a BpPeMs CTa0WIM3aLMK Iiepenasa
JIABJICHUS B MOMCHTHI OTKPBITHS U 3aKPBITHS KIIallaHa
OYEHb MaJlbl, MO3BOJISIET JJISl OIpENEeNICHHS pacxoa
WCIIONIb30BaTh M3BECTHBIE IOJIOKEHHUS TEPMOJIMHAMHU-
YeCKOW TeOpHH HCTeYeHHUs ra3oB. B Takom ciydae ce-
KYHIHBIA PacXoj Ta3a MOXXET ONpPECTAThCS 3aBUCH-
MOCTEIO, KI/C
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rae ﬁm — IUIom@anab IMOMmepeyHOro JIUMUTHUPYIOLICTO

ceuennst DI, M? N — kodpUIMEHT pacxoma s
O/, Ha KOTOpPOM YCTaHOBJIEHA CHUCTEMAa U3MEPEHUs
(ompenensicst SKCepUMeHTanbHO); k = 1,3 — mokasa-
TeNb aanadaThl Ui MHOTOATOMHBIX Ta30B; p; — JlaBJle-
Hue Taza mepen xramanom DT, Ila; v — ynenpHBIH
o0beM raza B pamne J/I; f — nokazarenp, XapakTepH-
3YIOIUI PEXKUM UCTCUEHUSL.

Onpenenenue nepenaga JaBICHUS ITPOUCXOAUT
o cienyoueMy anroput™y. IlpenBaputensHo ompe-
JiesieTcsl aBieHne rasza rnepen kiamaHoMm DL (py).
Hanee ompenensercs mepenaj AaBICHHUsS HA KIIalaHe
(Ap). aBnenne cpensl, B KOTOPYIO MMPOMCXOAUT UCTE-

YyeHHe (JaBJICHUE Ta3a MOocie KIIalaHa), OIpenensercs
BBIpaKEHUEM p, = p; +Ap .

3Has JaBJICHUSI p; U P, MOXKHO OIPEICIHUTh pe-
KHUM ucTeueHus. [ ompeseneHusl pexuma HcTede-
HUSL HCIIONIb3YeTCS W3BECTHas 3aBUCUMOCTH [4,5]
B =po/ pr.

[TomyuenHnoe 3HaYeHUe B CpaBHUBAETCS C KPUTH-
4eCKUM 3HaueHHEM [,,, KOTOPOE ONPENENUT XapaKTep
WCTEUEHHs, a TaKKe 3aJacT MaKCHMalbHOE 3HAUYEHHE
CeKyHAHOro pacxoja rasza [4]. JIas MHOroaTOMHBIX
razoB B, = 0,546. Eciu B cOOTBETCTBYET yCIOBHIO
Bp< B < 1, To pexuM HCTeYEHHs] NOKPUTUUECKHH U
CEKYH/IHBII pacxo[] ra3a Onpenensercs 3aBUCHMOCTBIO
(1), a ecmu 0 < B,,,< B — HAAKPUTHYECKUH PEXKUM HC-
TEUEHHMsI, TO JUIs OIpENENICHUs pacxoja ra3a MCIIOib-
3yercs 3aBUCHMOCTh (2). Tak Kak HCCIETYeMBIA JBH-
rarens 6I'YH 13/14 [6] ocHameH ra3oTypOHMHHBIM
HaJJIyBOM M BO BITYCKHOM KOJUIEKTOpE JIaBJIICHHE BO3-
JyXxa SBISETCS U30BITOYHBIM, TO JUIS JIMMUTHPYIOIIETO
ceyenust /I xapakTepeH IOKPUTHUECKHH DPEXHM
HCTeUeHHs Taza.

YaenbHbIE 00BEM Ta3a B paMmIle ONpeensiercs,
UCXOJsl W3 YPaBHEHUS COCTOSHHUS WJICABHOTO Ta-
3a, M*/KT

R-T
Vlz_la (3)

b
rae R — razoBas NOCTOSIHHAS /ISl TIPHPOJIHOTO Tasa,
Jx/(xr-K); T, — Temmneparypa rasa mepei KJIalaHOM
3IIK, K.
3Hast CEKyHHBIH Pacxo/l ra3000pa3HOro TOIINBA
yepe3 O/II' MOXKHO ONpEAENUTh BEIMYHHY LIMKIOBOMI
IIOAaYH, KI/I[UKII

107, 4)
OOBEeMHBII pacxol Ta30BOTO TOILIMBA OIHUAM
O/I" ompenenuTcs 3aBUCUMOCTBIO, M3/
VZ=Bo-n-30’ )
pP.
TJIe © — 9acTOTa BpaIlleHHUs KOJICHYATOrO Bajla, MUH 1
p. — TUIOTHOCTh T'a3a, MPUBEACHHAS K YCIOBUSAM HCITHI-
TaHUH, KI/M>.
Takum 00pa3oM, OOBEMHEII YaCOBOW pacxoj Ta-
3a, OTPEOISIEMBIN ABUTATEIEM, ONpPEACTIeTCS U3 yC-

BO =m, 'tucm

noBus V, =v, i, TIe | — KOTMYECTBO LIWINHIPOB JIBU-

rares.

®opMupoBaHHEe KAHAJOB H3MepeHMsl mapa-
METPOB Cpe/bl

JUis peanuzany NOCTABICHHOM LN H3MEpH-
TEJIFHBIA KOMITJIEKC MOTOPHOrO CTeHAa [6] moxBepres
MOJICPHU3AIMN, KOTOpasl 3aKioYanach B YCTAaHOBKE
JIOTIOTHUTENBHOTO TU(EepeHIINaTbHOIO JaTINKa JaB-
JIeHWsI Ha Jj03aTope Trasa (puc. 1) u opraHuzanuy cooT-
BETCTBYIOIIET0 KaHaJIa H3MEPEHMSI.
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Puc. 1. Cxema ycmanosku damuuxa oasnenus (a) u e2o
pasmewernue na /I (6):
1 — 2azoevlil pedykmop, 2 — Kopnyc 003amopa ¢ 3a-
NOPHBIM Opearom, 3 — pacxooHwlil dicukiep, 4 — oug-
Gepenyuanvuviti damuux oagrenusi MPX5500DP

Heobxonnmble gaHHbIE O Iepenaje JAaBiIeHus ra-
3a, 3aperucTpupoBanHble MU epeHMaIbHBIM 1aTIH-
KOM, 00pabaTelBAIMCh TIPH ITOMOIIM aHAJIOrOBO-
mudposoro mpeodpazosarens L-Card 140-14 u mpo-
rpammHOro komruiekca Power Graph. [ns ompenene-
HUS Y/ICNBHOTO 00BbeMa ra3a Hpu ero MCTEUCHHH W3
Ol B pammy (puc. 2) BMOHTHPOBaH LU(POBON 1at-
yuk TemrepaTypsl 18B20, mokazaHust KOTOpOro oTo-
Opaxamuch Ha mmkaire usMmeputens UDS-12.R. s
M3MEPEHNS IaBJICHUs CPEeAbl 10 U 1ocie kiarnaHa D/
B IpoOKy pacxomnoro xukinepa DI u pammy ycra-
HOBJICHEI IITYIEPHI (pHC.2).

PesynbraTrel M3MepeHus NUKJIOBOW IOJAYH
TOIUIMBA B X0[l€ MOTOPHBIX UCTIBITAHUMH

ITpn o6paboTke MaHHBIX 3a(UKCHPOBAHO 3ala3-
IeIBaHWe TiepeMenieHus knamana D/ (4f) otHOcH-
TENFHO Hadayla IMoJaddl CHTHAJIA YIpaBJCHWs Ha Ka-
tymky O (puc. 3). AHamormdyHoe 3ama3/bIBaHHE
BBISIBJICHO IIPH MCCIIEIOBAaHUM PAOOTHI 3JIEKTPOTHUAPAB-
mmyaeckoi ¢opeynkn cucremsl CR [7]. Ycpennennoe
3HAYE€HWE O JAHHOM 3alla3ibIBAHUM HCIIONB3YyeTcs B
Ka4ecTBE IMONPABOYHOTO KOA(PQUIMEHTa B alrOpuT™Me
BbIOOpa OOPTOBBIM KOHTPOJUIEPOM  XapPaKTEPUCTHK
TorumBomnoadn. IlomydeHHbIe B X0J€ MOTOPHBIX HC-
IIBITAaHWH 3HaueHus A¢ He npessimaan 0,9 Mc Bo Bcem
pabouem nmamazone DJII°, 4TO TO3BONAET MPHUHSTH
JTaHHBII MapaMeTp NOCTOSTHHON BEIMYHMHOM.

Puc.2. Yemanosxka oamuuxa memnepamypor 18B20 6
npobke pamnol (a), MOHMAIC UWMyYepos 05t omoopa
dasnenust cpedsl 00 knanana (b) u nocie kianana (8)

EufmEnts T mEmammEnhY

AP
: At

3] 4
dp

PM

Puc.3. Ocyunnoepammer nepemewenus knanara /1
(kanan A) u usmenenus nepenada 0agieHUs NPu ucme-
yenuu (kanan B):

At — 3anazovieanue nepemewyerus kKianauna, Ap — ne-
penao 0asuenus Ha K1aname; tyc, — 6PeMs Ucme4eHus
20306020 MONAUBA U3 003AMOPA

TounocThb OIIPEACIICHUA LUKIIOBOIO pacxoaa ra-
30BOI'0 TOILIMBA IIO HpeﬂHO)KCHHOﬁ METOAUKE 3aBHUCUT
OT JOCTOBCPHOCTU ONPCACIICHUA BPEMCHU HCTCUCHUA
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(tyem). Tak xak At = const, TO t,,, MOXKHO C JOCTaTOY-
HoWl TouHOCTBIO (0,94 %) ompenensiTh 3aBHCUMOCTHIO
tuem = tey TAt =1, + 0,9, rnie ¢, — JVIMTETBHOCTH CUT-
Haja ynpaBJieHus1, mofaBaeMoro Ha katymky DI, mc.
Pe3yabraThl onpeaesieHusi TUKJIOBOI MOJa4YH
B naboparopum papurarened, paboTaromMX Ha
aNbTepHATUBHBIX ToOIMBax, kadenpel JJBC XHAY,
MIPOBEICHBl MOTOPHBIE MCIBITAHUS Ta30BOTO JIBUraTe-
s 6I'YH 13/14, ocHalleHHOrO CHUCTEMOM HM3MEpeHHs
IUKIIOBOH mojauu. CpaBHEHHE pe3yibTaToB OIpee-
geHus uukioBod momgaun  mo ['OCT 14846-81,
I'OCT 18509-80 u no mpeanokeHHON METOAMKE MpH-
BezieHb! B Tabmune 1. [Ipu 5ToM BeMMYMHY IWKIOBOH
MOAa4YM Ta3a, MOJYYEHHYI0O B TOM WJIM WHOM CIydae
panroHaIbHO NPUBECTH K HOPMaJIbHBIM YCIOBHSIM.

Tab6muma 1. CpaBHenue pacxona raza mo 'OCT
14846-81 u npeasio)keHHOU METOJIMKE

rocr

n tcy q, q, Me o

MUH MC MI/IUKA | MI/IUKIT Hwm %
1300 | 10,2 58,07 61,02 484,6 | 4,82
855 6 29,20 28,83 8,8 1,28
1026 6 32,72 32,22 9,3 1,55
1319 | 12,7 46,41 46,92 485,6 | 1,08
1290 | 11,6 40,48 42,59 3434 | 495
1339 | 11,1 4,15 4,25 486,6 | 2,23
1364 | 11,1 40,25 40,60 489,5 | 0,85

Kak BugHO U3 Ta0i. 1, mOrpemHoCcTh ompenene-
HUS pacxoja rasa I0 INPEAJIOKEHHOH METOJHMKE He
npesbImaet 5 %.

BruiBoabI

[MpennoxeHa MeToAMKa ONpEENCHHs ITUKIOBON
MIOIa4YM Ta30BOTO TOIUIMBA I10 YCJIOBHUSIM HCTCUCHUS B
9JIEKTPOMAarHUTHOM J03aTope ras3a. IlorpemHocTs orm-
peleneHns pacxoja ra3oBoro TOIUIMBA IO HPEIIoKeH-
HOI METOAMKE He MpeBbImaeT 5 %.

[Ipu opranuzanuu aBTOMATH3AIMH IIpoLiecca U3-
MEpEeHHSI C HUCIIOIb30BAaHHEM COBPEMEHHBIX KOMIIBIO-
TEPHBIX TEXHOJOTHI MOSBISIETCS BO3MOXKHOCTBH OIIpe-
JIeJICHUSI MTHOBEHHOTO U 4aCOBOT'O pacxoja TOILUTUBA B
peasbHOM BPEMEHH, UTO YIPOIIAeT mporecc oopadoT-
KU pe3yabTaTOB WCIBITAHWI HA Pa3BEPHYTOM MOTOp-
HOM CTEHJIE.

[IpumeHeHne onMCaHHOW METOAMKH IO3BOJISIET
OIPENeISITh PAcXo]l TOIUIMBA B OKCIUTyaTalldd U TpU
JMAarHOCTUPOBAHUH JBUTATEIIS.
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BU3HAUYEHHS IIUKJIOBOI IIOJAYI TA30BOI'O JIBUT'YHA
3 EJIEKTPOHHUM KEPYBAHHSIM ITAJIMBOITIOJAYI

O.M. Bpyonescokuii, O.A. /[3106enko, M.C. Jlununcokuii, A.Il. Kyzvmenxo, C.O. I[looneuwyx

B po6oTi HaBeAECHO METOMUKY BU3HAUCHHS IIMKJIOBOI MTOAAYi MAIMBONIOAABAIBHOI aapaTypy 3 €IeKTPOHHUM KepyBaHHSM,
sika 0a3yeThCsl HA BUKOPUCTAHHI CUTHATIB CHCTEMH KepyBaHHS Ta TEPMOJMHAMIYHOI Teopil BUTIKaHHS ra3iB. TOUHICTH po3paxy-
HKY IIMKJIOBOI ITOAAadi, 1[0 3a0€31euyeThC BUKOPHCTAHHSIM HaBEICHOI METOAMKH He nepeBuirye 5 %.

DETERMINATION OF FLOW RATE IN GAS ENGINE WITH ELECTRONIC CONTROL
OF FUEL DELIVERY SYSTEM

A. Vrublevskiy, A. Dzyubenko, M. Lipinskiy, A. Kuzmenko, S. Podleschuk

In this paper shows a method of determining the cyclic flow of fuel equipment with electronic control based on the use of
the control system and the thermodynamic theory escape of gases. Ensures accuracy of determining the cyclic flow using the

proposed method does not exceed 5%.
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A. Marchenko, D. Samoilenko, Ali Adel Hamzah, Omar Adel Hamzah

WASTE HEAT RECOVERY SYSTEMS FOR INTERNAL COMBUSTION ENGINES:
CLASSIFICATION AND BENEFITS

Recent trend about the best ways of using the deployable sources of energy in to useful work in order to reduce the
rate of consumption of fossil fuel as well as pollution. Out of all the available sources, the internal combustion en-
gines are the major consumer of fossil fuel around the globe. The remaining heat is expelled to the environment
through exhaust gases and engine cooling systems, resulting in to entropy rise and serious environmental pollution,
so it is required to utilized waste heat into useful work. The recovery and utilization of waste heat not only conserves
fuel, usually fossil fuel but also reduces the amount of waste heat and greenhouse gases damped to environment. It is
imperative that serious and concrete effort should be launched for conserving this energy through exhaust heat re-
covery techniques. Such a waste heat recovery would ultimately reduce the overall energy requirement and also the

impact on global warming.

Introduction

Presently, high fuel costs and concerns about for-
eign oil dependence have resulted in increasingly com-
plex engine designs to decrease fuel consumption. For
example, engine manufacturers have implemented
techniques such as enhanced fuel-air mixing, turbo-
charging, and variable valve timing in order to increase
thermal efficiency. However, around 60-70% of the
fuel energy is still lost as waste heat through the cool-
ant or the exhaust. On the other hand, legislation of
exhaust emission levels has focused on carbon monox-
ide (CO), hydrocarbons (HC), nitrogen oxides (NOx),
and particulate matter (PM).

Energy conservation on engine is one of best
ways to deal with these problems since it can improve
the energy utilization efficiency of engine and reduces
emissions [1] . Given the importance of increasing
energy conversion efficiency for reducing both the fuel
consumption and emissions of engine, scientists and

engineers have done lots of successful research aimed
to improve engine thermal efficiency, including super-
charge, lean mixture combustion, etc.

However, in all the energy saving technologies
studied. Engine exhaust heat recovery is considered to
be one of the most effective. Many researchers recog-
nize that Waste Heat Recovery from engine exhaust
has the potential to decrease fuel consumption without
increasing emissions, and recent technological ad-
vancements have made these systems viable and cost
effective [2].

Possibility of heat recovery and availability
from I.C. Engine

Waste heat is heat, which is generated in a proc-
ess by way of fuel combustion or chemical reaction,
and then “dumped” into the environment even though
it could still be reused for some useful and economic
purpose. This heat depends in part on the temperature
of the waste heat gases and mass flow rate of exhaust
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