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Llenb npencraBsieHHOro B ctatbe
uccsenoBaHusi — YyTOYHEHUe

KO3 puuneHTa TexHu4eCcKom
2¢pPeKTMBHOCTN aBTOTPAHCMNOPTHOIO
cpencTBa v oueHKa Anarna3oHa

ero 3Ha4eHuvii B npeaJsiaraemMoi
pac4ETHOM MoLesn ¢ y4ETomMm
passInYHbIX BapuaHTOB KOMITIEKTauun
aBToMob6ueri ogHOV Mapku u npu
Pa3JINYHbIX PEXUMAX BBUKEHUSI.
Ucnonb3yembie cxemMbl MOGENTNPOBaHUS
UM OL{€HOYHbIE KPUTEPUN UMEIOT

B OCHOBeE faHHble cAe/IaHHOro asTopom
Hay4yHOro aHanau3a v noaKpensieHbl
aKcnyaTaunoHHOM MPaKTUKOMN.

KnroueBnblie crioBa: aBTOTPAHCMNOPTHbIE
cpeacTBa, KO8 ULMEHT NoJ1Ie3HOro
AencTBUS, KOOPOULIMEHT TEXHNYECKOM
3¢ pekTMBHOCTH, Criocobbl pacyéra,
4Y1C/I0BOE MOAEJIMPOBaHME.
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HAYKA 1 TEXHWKA

KoaddunumeHT TexHnyeckoun
adpPpekTusHocTu ATC:
MoOenMpoBaHue u pacyeT

ITonuapoe Oaee FOpvesun — 3amecmumens oupekmopa
Konnedxca Unemumyma cepguca, mypusma u 0u3aiHa
Cegepo-Kaska3zckoeo gpedepansroco ynusepcumema
(Ilamueopckuii punuan), [lamueopck, Poccus.

peny TeOPETUKOB U ITPAKTUKOB, 3aHM-

MAaIOIINXCS aBTOTPAHCIIOPTHBIMH

cpenctBamu (ATC), HeT eanHOI TOI-
KM 3pEeHUSI 110 TAKUM TT0Ka3aTelIsIM, Kak «3(¢-
(EKTUBHOCTh» U «KO3(POUIIMEHT MOJIE3HOTO
neictBusi». OIHM CYUTAIOT UX COBEPILIEHHO
paszabvu (KIT/I xapakTepusyet o0liiee cCoBep-
IIEHCTBO aBTOMOOMIA, a 5(P(PEKTUBHOCTh —
€ro COBEPIIICHCTBO KaK YMCTO TPAHCIIOPTHOM
MamuHb [1]); npyrue, Hao60poOT, IPOCTO
OTOXIEeCTBISIOT. [1py 3TOM KaxKImplii TIpeiia-
raeT CBOW CITOCOO OMpeae/IeHUST BETUIUHBI
KIT (koaddunmenra apdexrnBHOCTH [2]),
a cJemoBaTeNbHO, M BKJIAIbIBaeT B HETO CBOM
cMBICIT. XOTS Y BCeX €CTh OTHO 00IIIee: TIOHM -
MaHHE eT0 HEOOXOIMMOCTH M BaXKHOCTH KakK
IUUISI TCOPUH, TaK W JUTS TIPAKTUKU.

EnwnbIi 115 BceX aBTOTPaHCIOPTHBIX
cpencTs 0e3pa3MepHbI KOMITJIEKCHbBIM TOKa-
3atenb Tuna «KIT0», «<koappunmeHT apdex-
TUBHOCTW» WJIN «KOI(PPULIMEHT TEXHUIECKON
3 GEeKTUBHOCTH» KpaliHe HY>KEH M Ha 3Tare
MIPOEKTUPOBAHUS, U B TICPUO SKCILTyaTallH.
Ho emé 6oapuie — B YyCJIOBUSIX YCUTECHUS
KOHKYPEHIIMH TTPOU3BOAUTENICI Ha COOTBET-
CTBYIOIIMX CETMEHTAaX PBIHKA: C ITOMOIIBIO
eIMHOTO TTOKAa3aTeJIsl 3HAYUTEJIBHO YITPOIa-
FOTCSI BCE TEXHUKO-3KOHOMMYECKHE PACUETHI,
B TOM YHCJIe CBSI3aHHBIC C OLICHKON KOHKY-



PEHTOCMOCOOHOCTU MPOU3BOJUMBIX ABTOMO-
Ouseit, cpaBHEHUEM C JTyYIIIUMU OT€YECTBEH -
HBIMU 1 3apy0OeXKHbIMU aHajoramu [3].

OnHako mpeaiaraBliivecs B MOCJAEAHUE
ronabl TpakToBKU «KITI aBTOMOOMIISI» U (pOP-
MYJIBI [IJI51 €70 pacy€Ta, COMyTCTBOBABILINE UX
TMOHUMAaHMIO 3a/1a4l, K COXAIEHUIO, MOJTHO-
CThIO MIpO0JEMYy He 3aKpbiBalOT. Bo3aMoxXHO
JIMIIb pellleHUe YAaCTHBIX 3aJay MO OLEHKE
5KOHOMMYECKON 2P (HEKTUBHOCTU OTAEIBHBIX
apTomobOuseii. Ho skoHoMuueckast olieHKa
OyneT pas3IMYHOUW B Pa3JMUYHBIX YCIOBUSIX
SKCMJyaTalluM, MO3TOMY, HaloO IoJarath,
cjenyeT cHavyajia TpOBOIUTh OLIEHKY UMEHHO
TeXHUYeCKON 3(D(HEeKTUBHOCTU aBTOMOOUJIA,
a 3aTeM yKe JaBaThb 9KOHOMUYECKYIO OLIEHKY
BHEAPEHUS pacCMaTpUBaeMOl MOJIEIA aBTO-
MOOWJIS.

CylecTByeT onpeae€éHHast HEOMHO3HAaY-
HOCTb B TPAaKTOBKE MOHATHS «3(h(PEKTUBHOCTH
aBToMoOuUIs1». Benp TexHuueckas a3hheKTruB-
HOCTb, IO JIOTMKE HEKOTOPBIX aBTOPOB, CO-
CTaBHOM 3JIeMeHT KoadduiirieHTa 3 heKTrB-
Hoctu (KIT/) aBTomo6ussi. Ha aTo yka3biBa-
ot . B. Benukanos, {. E. ®apobuH,
JI. . TpemGoBenbekuii [4].

ITpu Takom moaxoje B KauecTBe huznyue-
CKUX BEJIMYUH, 0003Havaromux 3¢ heKTuB-
HOCTb TPAHCHOPTHOTO CPEACTBA Ha JI0O0OM
MapuipyTe, MOXHO MPUHSATH CAeAyloline
HEoOXOJMMbIE U TIPOCTO OIpeAesieMble Xa-
PaKTEPUCTUKHU U TTapaMeTPhl: MAKCUMAJIbHBIN
KPYTSIIMIA MOMEHT IBUTaTesIsl, Maccy Iepe-
BO3MMOTO Ipy3a, paauyc KauyeHUs BeAyLIUX
KOJIEC, CPEMHETEXHUYECKYIO CKOPOCTD IBUXKE-
HUS aBTOMOOWIS, MepeJaTOYHOE YMCIIO T1aB-
HOI Tepenayu, CPEJHIO IUIOTHOCTh psaa
nepeaaToYHbIX YU Ce TPAHCMUCCUY, HU3LITYIO
TEIJIOTBOPHYIO CITOCOOHOCTh U MAaCCOBBIH
(ycpenHEHHBII) pacxo TorvBa [S].

H. 4. ToBopyleHKO B cCBOMX paboTax mpu
onpeneneHuun KITI aBroMoOuisl yauThiBaeT
TOJIbKO MEXaHU4eCKUI KO3 (HUIIMEHT MoJe3-
HOTO NeicTBUS 6€3 adpoaMHaMUYEeCKUX T0-
Teph [6].

Ha nam B3misi, ¢ caMoro Havasa ciefyer
WCXOIUTh U3 TOTO, YTO OCHOBHOE Ha3HAYEHUE
ATC — nepeMeleHre Ipy30B U MacCaXKMpoB.
U Toraa nose3Hoi MOXXHO CUUTATh TOJBKO TY
YacTh pabOThI B OKPYKEHUU CUJT COMTPOTUBJIE-
HUS, KOTOpasi 3aBUCUT OT MePEBO3UMOTO
rpy3a (maccaxupos). A. A. Tokapes [7] npen-
JlaraeT B KauecTBe nokasatesi a(pdeKTuBHO-
CTU pacCMaTpUBaTh COOTHOLIEHUE MOJIE3HOU

® MWP TPAHCIOPTA, Tom 15, N2 4, C. 92-101 (2017)

OQHEPIrum K 3ana‘ICHHOI7[ OHEPIrun ropcHuA
TOILJIMBA:
/4

W g
rne W —mosesHas pabora, 3aTpayeHHas Ha
TPEOJI0JIEHUE CUJT COTTPOTUBIIEHUS KAUEHUIO,
YCIIOBUSIM JOPOTH U Bo3myxa; W — MoJHast
SHEPTUS TOPSHMS TOTUTNBA.

W, =Se(mef + Kk, FV* +mgsina),

o

n,=

(2)

roe m — Macca ATC; f — koabduiMeHT co-
MPOTUBJIEHNS KAYEHUIO; K, — KOI(MDOUUMEHT
BO3IYILIHOIO CONPOTUBJIeHUS; F — 1000Bast
IJIOILAIb ABTOMOOWIIS; V' — CKOPOCTh aBTOMO-
owunst; S — NpoMaeHHbIN MyTh.

W=H,p+Q, (3)
rae H, — Hu31as TeroTBOpHas CloCOOHOCTh
TOIJIMBA; P — IJIOTHOCTb TOIIMBA; Q =
SV, w) — aKcIuTyaTallMOHHbIN PacXof TOTUIMBA.

IMpu ananuze popmybl (2) BOZHUKAET
BOIIPOC, ITOYEMY aBTOPOM MCIIOJIb3YETCS BCS
macca ATC c rpy3om, eciu Mojae3Hoi Mbl
CYMTAaeM TOJIBKO Maccy IepeBO3UMOro rpy3a?
CT0J1b XK€ 0YeBUIHO, UTO BaXKHBIM (DAKTOPOM
OyzeT SIBJIATBCS CKOPOCTh aBTOMOOMJISI, KaK
M pacxo/l TOILIMBA, KOTOPHIA HEJIMHEWHO 3a-
BUCUT OT CKOPOCTH aBTOMOOMJIS.

Mpu1 ipeayiaraeM npu pacuére KoahGuim-
eHrta 3((GEKTUBHOCTH TPAHCIIOPTHOIO CPEI-
CTBa MCII0JIb30BaTh UMEHHO MaccCy Ipy3a Uin
rnmaccaxkmpoB (Maccy MOJIE3HON Harpy3kH,
Irpy30MoIbEMHOCTSH), TOrIa hopMyJia (2) mpu-
MeET BUJI:

W = S-(mrpg-t// +k, FV’ ),

ot

“4)

Iie m,, — Macca rpy3a i Maccaxupos; y —
K03 PUIIMEHT TOPOXKHOTO COITPOTUBIICHMSI.

ITpumepom Kputepust, B KOTOPOM SKCIUTY-
aTallMOHHBIM pacXol TOILJIMBA COYETaeTCs
C TPAHCIOPTHOU pabOTOMN, MOXET CIY>KUThb
moka3aTtesib 3 PEeKTUBHOCTU TOIINBO-
ucrnonb3oBanus Q, [8]:

0 - O

T 100-W,,’ ©)

rae Q| — 9KCIUlyaTalMOHHbIN PacXO1 TOTLIN-
Ba, /100 KM™; WTp — TpaHCIOpTHas paboTa,
T * KM.

ITokazatenb a3(pHeKTUBHOCTU JABHO UC-
TOJIb3YEeTCsI U151 OLIEHKU COBEPIIIEHCTBA Mepe-
BO30K M aHajau3a pacxoJoB ToIiuBa. Psn
YUE€HBIX TIpeUIaraeT aHaJOTUIHbIe KPUTEPUU
ouenku: . T1. Benukanos, 5. E. ®apooun
[4], . K. HapkesBuu [9].
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Puc. 1. 3aBucumocTs pacxoaa Tonimea ot cpegHeri ckopoctu Renault Duster no komMnaekraumsam.
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Puc. 2. 3aBucuMocTb pacxoaa TonmBa OT CKOPOCTH ABWXEHUS A1 pa3InyHbix KomnnekTauwii Renault Duster.
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Ta6mamua 1
Pacuér ko3 punmenta Texnnyeckoii 3¢pheKTUBHOCTH AJi PA3TMYHBIX KOMILIEKTALMIA
aBromo0misi Renault Duster (mpu ckopoctu 100 km/4)

Monens 1,54x4 MKI16 |2,04x4 MKI16 |1,64x4 MKII6 |1,64x2 MKII5 |2,04x2 AKI14
(90 n.c.) Auzens | (135 1.¢.) (102 n1.c.) (102 n.c.) (135 1.c.)

Tun nBurarest JIn3enbHbIi BeH3uHOBbIM BeH3uHOBbIM BeH3uHOBBII BeH3nHOBBII

WHXXEKTOPHBI | MHXKEKTOPHBIN | MHXKEKTOPHBIN | UHXEKTOPHBIN

Bug roruinsa J.1T bens. bens. bens. bens.

Macca cHapsKEeH- 1875 1877 1820 1850 1870

Hasl, KT

TpysonogbéMHOCTD, | 425 425 425 425 425

kr (M)

CpeaHuii pacxon 7,5 10,4 10 7,9 8,4

TormBa, J1/100 km

TerumorBopHas crio- | 42400 43390 43390 43390 43390

COOHOCTb TOILIMBA,

KJIx/KT

[MnotHOCTS, KT/1 0,85 0,75 0,75 0,75 0,75

labapuTHbIE 1,822 1,822 1,822 1,822 1,822

pasmephl,

Komest, M

Jlo6oBast romans, | 1,625 1,625 1,625 1,625 1,625

MZ

Koaddunment Bo3- | 2,42 2,42 2,42 2,42 2,42

IYLIHOTO COTPOTHB-
nenus, k , Hec?/m%;

M gy, H 0,42 0,42 0,42 0,42 0,42

k FV2, H 62,539 62,539 62,539 62,539 62,539

W JIx 125,48 125,48 125,48 125,48 125,48

W, x 18801,9 18801,9 18801,9 18801,9 18801,9

Q,, 1/TeKM 270300 338442 325425 257085,75 273357

3 0,176471 0,244706 0,235294 0,185882 0,197647
Tabsmna 2

YcpenHéHHBII pacxo] TOIUIMBA KOMILUIEKTaImmii aBToMo0mieii Renault Duster
IPH Pa3IMYHBIX CKOPOCTAX ABHKCHUSA

Mognens/ 1,54x4 MKI16 2,04x4 MKI16 1,64x4 MKI16 1,64x2 MKIIS5 2,04x2 AKI14
CKOPOCTb, (90 n.c.) Auzens | (135 1.¢c.) (102 1.c.) (102 11.c.) (135 1.c.)
KM/4

15 10 12,5 12,7 14,2 15,4

30 7,5 11 10,5 9 11,2

40 8 10 9,5 10 8,5

50 7,2 10 8,5 11,5 9,3

60 6 9 8,5 9 8,4

70 5,5 6,2 8 7,5 8,1

80 6,2 9 8 7,2 7,5

90 5,9 8 8 7,2 8

100 7,5 10,4 10 7,9 8,4

Hamu Ob1710 TIpOBEICHO YMCIIOBOE MOJISIM-  TOIUIMBa aBTOMOOMIsIMU Renault Duster Ha
poBaHMe Ko3(PpuimeHTa 3pGeKTUBHOCTH  PA3IUIHBIX PEKMMAX IBUKCHUS TTOTYICHBI
TPaAHCIOPTHOTO CPEICTBA IS PsIIa KOMILIEKTAa-  OIBITHBIM ITYTEM U IMOKa3aHbl Ha puc. 1. McTou-
mmit aBromoomiteit Renault Duster mpu aike- Huk — dopym dactep Kioy6o [10]. Ipadhuku
HUU C PA3IMYHOI CKOPOCTHIO M TIOJTHOM 3arpy3-  KPUBBIX PE3YJIBTaTOB MOMIEIMPOBAHUSI TIPYBE-
koii o posHoii fopore (y = 0,015) B 1 km. Pe-  nenst Ha puc. 2—4. PacripeneneHne OINbITHBIX
3yJIBTaThl MOICTMPOBAHMS IIPUBEACHBI BTA0MN-  JaHHBIX OBUIO YCPETHEHO T10 BeJIMIMHAM CKO-
nax 1—4. JJaHHBIe IO peaJbHOMY PAcXOmy POCTEH IS OCYIICCTBICHNUS MOICTMPOBAHMSL.
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/ Ta6mna 3
Koaddumuent a¢ppekTnBHOCTH KOMILIEKTanUii aBToMo0uIeii Renault Duster
L MPH PA3JIUYHLIX CKOPOCTAX ABUKEHMS

Mopnenb/ cko- 1,54x4 MKI16 2,04x4 MKI16 1,64x4 MKI16 1,64x2 MKII5 2,04x2 AKI14

pOCTb, KM/4 (90 n1.c.) Auzens | (135 7.c.) (102 51.c.) (102 51.c.) (135 1.c.)

15 0,0223 0,0197 0,0194 0,0174 0,016

30 0,0492 0,0372 0,039 0,0455 0,0365

40 0,0652 0,0578 0,0608 0,0578 0,068

50 0,0725 0,0578 0,068 0,0502 0,0621

60 0,0869 0,0642 0,068 0,0642 0,0688

70 0,0949 0,0932 0,0722 0,077 0,0713

80 0,0841 0,0642 0,0722 0,0802 0,077

90 0,0884 0,0722 0,0722 0,0802 0,0722

100 0,0696 0,0556 0,0578 0,0731 0,0688
Tabmna 4

D heKTHBHOCTH TOIIMBOKCIIOIb30BAHNS KOMILIEKTaNMii aBToMoOmIeii Renault Duster
TP PA3JNYHBIX CKOPOCTAX ABHKECHMS

Mopeiib/cKo- 1,54x4 MKI16 2,04x4 MKI16 1,6 4x4 MKI16 1,64x2 MKII5 2,04x2 AKI14
pOCTh, KM/4 (90 n.c.) Auzens | (135 71.c.) (102 n1.c.) (102 11.c.) (1351.c.)
15 0,235294 0,294118 0,298824 0,334118 0,362353
30 0,176471 0,258824 0,247059 0,211765 0,263529
40 0,188235 0,235294 0,223529 0,235294 0,2

50 0,169412 0,235294 0,2 0,270588 0,218824
60 0,141176 0,211765 0,2 0,211765 0,197647
70 0,129412 0,145882 0,188235 0,176471 0,190588
80 0,145882 0,211765 0,188235 0,169412 0,176471
90 0,138824 0,188235 0,188235 0,169412 0,188235
100 0,176471 0,244706 0,235294 0,185882 0,197647
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Puc. 3. 3aBucumocts koagppuumneHTa a¢ppekTmBHocTn
OT CKOPOCTY ABVWXXEHUNS AJ1s1 Pa3/INYHbIX KOMMnekTauni Renault Duster.
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Puc. 4. 3aBucumocTb 3¢ppeKTUBHOCTU TONJIMBONCIIONIb30OBaHNS OT CKOPOCTU ABWXXEHUS
A5 pa3inyHbIX KoMmrnekTaunv Renault Duster.

Llenn Bcero cnefaHHOTO — OLIEHUTDb Aua-
Ma30H 3HaYEHU MpeasiaraeMoro Koahbuim-
eHTa 3(PHEeKTUBHOCTU TPAHCIIOPTHOTO CPeI-
CTBa /I Pa3JIMYHBIX BAPUAHTOB KOMILJIEKTA-
111 aBTOMOOWJIE OMHOM MapKu U TIpU pas-
JIMYHBIX CKOPOCTSIX ABUKEHMUSI.

TTpoananusupoBaB rpauKu, BUAUM SIB-
HYIO 3aBUCMMOCTb MpejiaraeMoro koadou-
1ueHTa 3 GEeKTUBHOCTY OT TUMA IBUTaTes,
rpy30MOABEMHOCTU, PEXKUMOB IBUXKEHUS
ATC.

B naHHOM YyacTHOM MpuMepe MOXHO
clesiaTh BbIBOJ O MPEBOCXOJCTBE IO TOII-
JJUBHO-3KOHOMHUYECKUM MoOKa3aTeJsIM
IU3eJIbHOU BepcuMu aBToMoOuass Renault
Duster. [IpaBoMepeH U BBIBOJ O TOM, UTO
Hauboaee 3(PpPEKTUBHBIMU peXUMaMU
JIBUXEHUST BCEX KOMIUIEKTALIMUI SBASIOTCS
ckopocTtu 60—90 km/u. JI;ist BapraHTa aB-
Tomobuas ¢ AKIIIT Gonee appeKTUBHBI
PEXMMBI IBUXXKEHUS C HEOOIbIIMMU CKOPO-
ctamu (50—70 km/4). DTU BBIBOIbI TOJTHO-
CThIO MOATBEPXKIAIOTCS pe3yabTaTaMU
skcrutyatauuu Renault Duster.

ITo utoram MccnenoBaHUs €CTh OCHOBAHUSI
TOBOPUTH O COCTOSITEJIbHOCTU MpearaeMoi
METOAUKU MOCTpOeHUs KoadduuueHta ag-
(beKTUBHOCTHU TPAHCIIOPTHOTO CPENCTBA.
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COEFFICIENT OF MOTOR VEHICLE TECHNICAL EFFICIENCY:

MODELING AND CALCULATION

Goncharov, Oleg Yu., College of the Institute of Service, Tourism and Design of North Caucasus Federal

University (Pyatigorsk Branch), Pyatigorsk, Russia.

ABSTRACT

The purpose of the research presented in the
article is to refine the vehicle’s technical efficiency
coefficient and to estimate the range of its values in
the proposed design model, taking into account the

different variants of configuration of cars of the same
brand and under different driving regimes. The
modeling schemes used and the evaluation criteria
are based on the data of the author’s scientific
analysis and are supported by practices.

Keywords: vehicles, coefficient of efficiency, coefficient of technical efficiency, calculation methods,

numerical modeling.

Background. Among theorists and practitioners
dealing with vehicles, there is no single point of view
on such indicators as «efficiency» and «coefficient of
efficiency». Some consider them completely different
(coefficient of efficiency characterizes the overall
perfection of the car, and efficiency is its perfection
as a purely transport machine [1]); others, on the
contrary, identify them. In this case, everyone offers
own way of determining the value of coefficient of
efficiency [2], and therefore, brings own meaning into
it. Although everyone has one thing in common:
understanding of its need and importance for both
theory and practice.

A uniform for all vehicles dimensionless complex
indicator such as «coefficient of efficiency» or
«coefficient of technical efficiency» is extremely
needed both at the design stage and during operation.
But even more — in the conditions of strengthening
the competition of producers in the relevant market
segments: a single indicator facilitates all technical
and economic calculations, including those related
to the assessment of the competitiveness of
manufactured cars, comparison with the best
domestic and foreign analogues [3].

However, the interpretations of the «coefficient
of efficiency of the car» and the formulas for its
calculation proposed in recent years, accompanying
their understanding of the problem, unfortunately,
do not completely solve the problem. It is only

/100 km

20

possible to solve particular problems in assessing
the economic efficiency of individual cars. But the
economic evaluation will be different in different
operating conditions, therefore, we must assume
that it is first necessary to evaluate the technical
efficiency of the car, and then give an economic
assessment of the introduction of the model of the
car in question.

Objective. The objective of the author is to
consider the coefficient of vehicle technical efficiency
through its modeling and calculation.

Methods. The author uses general scientific and
engineering methods, comparative analysis, graph
construction, modeling, evaluation approach.

Results. There is a certain ambiguity in the
interpretation of the concept of «car efficiency». After
all, technical efficiency, according to the logics of
some authors, is a component of the coefficient of
efficiency of the car. This is indicated by D. V. Velikanov,
Ya. E. Farobin, L. G. Trembovelsky [4].

With this approach, the following necessary and
simply determined characteristics and parameters
can be adopted as physical quantities indicating the
efficiency of the vehicle on any route: maximum
engine torque, weight of the transported cargo, rolling
radius of the driving wheels, average vehicle speed,
gear ratio of main transmission, average density of a
number of gear ratios, lower calorific value and mass
(average) fuel consumption [5].
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Table 1

Calculation of the coefficient of technical efficiency for various car configurations of Renault
Duster (at a speed of 100 km/h)

Model 1,54x4 MT6 2,04x4 MT6 1,64x4 MT6 1,64x2 MT5 2,04x2 AT4
(90 hp) diesel | (135 hp) (102 hp) (102 hp) (135 hp)

Type of engine Diesel Petrol-injector | Petrol-injector | Petrol-injector | Petrol-injector

Type of fuel Diesel oil Petrol Petrol Petrol Petrol

Unladen weight, kg 1875 1877 1820 1850 1870

Cargo carrying capacity, |425 425 425 425 425

kg (M,,.,.)

Average fuel 7,5 10,4 10 7,9 8,4

consumption, /100 km

Calorific power of fuel, 42400 43390 43390 43390 43390

kJ/kg

Density, kg/1 0,85 0,75 0,75 0,75 0,75

Wheel track, m 1,822 1,822 1,822 1,822 1,822

Frontal area, m? 1,625 1,625 1,625 1,625 1,625

Coefficient of air 2,42 2,42 2,42 2,42 2,42

resistance, k , N «c?/m¥;

M__ ey, N 0,42 0,42 0,42 0,42 0,42

kFV23, N 62,539 62,539 62,539 62,539 62,539

W] 125,48 125,48 125,48 125,48 125,48

w,J 18801,9 18801,9 18801,9 18801,9 18801,9

Q.. I/t *km 270300 338442 325425 257085,75 273357

ne 0,176471 0,244706 0,235294 0,185882 0,197647

Table 2

Average fuel consumption of Renault Duster car configurations at various speeds

Model/ speed, 1,54x4 MT6 2,04x4 MT6 1,64x4 MT6 1,64x2 MT5 2,04x2 AT4

km/h (90 hp) diesel (135 hp) (102 hp) (102 hp) (135 hp)

15 10 12,5 12,7 14,2 15,4

30 7,5 11 10,5 9 11,2

40 8 10 9,5 10 8,5

50 7,2 10 8,5 11,5 9,3

60 6 9 8,5 9 8,4

70 5,5 6,2 8 7,5 8,1

80 6,2 8 7,2 7,5

90 5,9 8 8 7,2 8

100 7,5 10,4 10 7,9 8,4

N. Ya. Govorushchenko in his work in determining
the efficiency of the car takes into account only the
mechanical efficiency without aerodynamic losses [6].

In our opinion, from the outset, one should
proceed from the fact that the main purpose of a
vehicle is displacement of cargo and passengers. And
then only that part of the work in the environment of
the resistance forces, which depends on the cargo
(passengers) being transported, can be considered
useful. A. A. Tokarev [7] proposes, as an indicator of
efficiency, to consider the ratio of the useful energy
to the spent combustion energy of fuel:
u/:lse 1

W (1)
where W, — useful work spent on overcoming the
forces of resistance to rolling, road and air conditions;
W — total burning energy of the fuel.

W, =S~(mgf+kaFV2 +mgsina),

’76 =

(2)

where m — mass of a vehicle; f — coefficient of rolling
resistance; k, - coefficient of air resistance; F - frontal

area ofacar; V- speed ofa car; S — distance traveled.
W=H.p-Q, (3)

where H, - net calorific value of fuel; p — density of
fuel; Q, =f(V, y) — operating consumption of fuel.

When analyzing the formula (2), the question
arises as to why the authors use the entire mass of
the vehicle with the cargo, if we consider only the mass
of the cargo being transported to be useful. It is
equally obvious that an important factor will be the
speed of the car, as well as fuel consumption, which
is nonlinearly dependent on the speed of the car.

We propose to use the mass of cargo or
passengers (payload weight, cargo carrying capacity)
when calculating the coefficient of efficiency of a
vehicle, then formula (2) takes a form:

/4 =S-(m Og~y/+kaFV2),

use carg

(4)
where m_, - mass of cargo or passengers; y —
coefficient of road resistance.

An example of the criterion, in which the

operational fuel consumption is combined with the

® WORLD OF TRANSPORT AND TRANSPORTATION, Vol. 15, Iss. 4, pp. 92-101 (2017)

Goncharov, Oleg Yu. Coefficient of Motor Vehicle Technical Efficiency: Modeling and Calculation




Table 3
Coefficient of efficiency of configurations of Renault Duster cars at various speeds
Model/ 1,54x4 MT6 2,04x4 MT6 1,64x4 MT6 1,64x2 MT5 2,04x2 AT4
speed, km/h | (90 hp) diesel (135 hp) (102 hp) (102 hp) (135 hp)
15 0,0223 0,0197 0,0194 0,0174 0,016
30 0,0492 0,0372 0,039 0,0455 0,0365
40 0,0652 0,0578 0,0608 0,0578 0,068
50 0,0725 0,0578 0,068 0,0502 0,0621
60 0,0869 0,0642 0,068 0,0642 0,0688
70 0,0949 0,0932 0,0722 0,077 0,0713
80 0,0841 0,0642 0,0722 0,0802 0,077
90 0,0884 0,0722 0,0722 0,0802 0,0722
100 0,0696 0,0556 0,0578 0,0731 0,0688
Table 4
Efficiency of fuel use of configurations of Renault Duster cars at various speeds
Model/ 1,54x4 MT6 2,04x4 MT6 1,64x4 MT6 1,64x2 MT5 2,04x2 AT4
speed, km/h | (90 hp) diesel (135 hp) (102 hp) (102 hp) (135 hp)
15 0,235294 0,294118 0,298824 0,334118 0,362353
30 0,176471 0,258824 0,247059 0,211765 0,263529
40 0,188235 0,235294 0,223529 0,235294 0,2
50 0,169412 0,235294 0,2 0,270588 0,218824
60 0,141176 0,211765 0,2 0,211765 0,197647
70 0,129412 0,145882 0,188235 0,176471 0,190588
80 0,145882 0,211765 0,188235 0,169412 0,176471
90 0,138824 0,188235 0,188235 0,169412 0,188235
100 0,176471 0,244706 0,235294 0,185882 0,197647
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transport work, can be the fuel use efficiency indicator
Q,, which is derived by V. I. Erokhov [8]:

0,
QW_100~W"’ &
where Q_ - operational consumption of fuel,

1/100 km; ﬁ/” — transport work, t+km.

The efficiency indicator has long been used to
assess the perfection of transportation and analysis
of fuel consumption. A number of scientists offer
similar evaluation criteria: D. P. Velikanov,
Ya. E. Farobin [4], E. |. Narkevich [9].

We carried out a numerical modeling of the vehicle
efficiency coefficient for a number of configurations
of Renault Duster cars when driving at different
speeds and full loads along a flat road (y = 0,015) of
km. The results of the modeling are shown in Tables
1-4. The data on the real fuel consumption of Renault
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Duster cars at various driving regimes have been
obtained experimentally and are shown in Pic. 1.
Source — Duster Club Forum [10]. The curves of the
modeling results are shown in Pic. 2-4. The distribution
of the experimental data was averaged over the speed
values for the modeling.

The purpose of all that has been done is to
estimate the range of values of the proposed
coefficient of vehicle efficiency for different variants
of vehicle configurations of the same brand and at
different speeds.

Having analyzed the graphs, we see an obvious
dependence of the proposed efficiency coefficient on
the engine type, cargo carrying capacity, vehicle
motion modes.

In this particular example, we can conclude that
the diesel version of Renault Duster is superior in
its fuel-economic indicators. It is also legitimate to
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conclude that the most effective modes of
movement for all configurations are speeds of
60-90 km/h. For the variant of the car with
automatic transmission, the driving modes with low
speeds (50-70 km/h) are more effective. These
conclusions are fully confirmed by the results of the
operation of the Renault Duster.

Conclusion. Based on the results of the study,
there is reason to speak of the consistency of the
proposed methodology for constructing a coefficient
of technical efficiency of a vehicle.
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