ELHEREIXKEFR
36k Foe J. University of Shanghai for Science and Technology Vol.36 No.6 2014

XEHS:1007—6735(2014)06 — 0571 — 06 DOI:10.13255/j. cnki. jusst. 2014.06.012

EF GT-DRIVE %GR EE RS X
22 357 1% A0 HE AU 89 22

j'] -:‘;1:‘ ’ X’J‘ﬁ é:\

CRUGFLT R MU T RR2# B, i 200093)

W= AR &£ Mak4s A44 GT-DRIVE # 5 7 X £ A 49 NEDC 7A 3R 45 AR, i@ it 45 A+ o
T ERBEEHSTAELFEAEAEG e, P AR TR I ARSI RE TR EL
Az ik bt 47 DOE X 35i% 4, @i m a4 R E T HAF L AR mic A 256 3 4
BB ERBI BRI A ER R, AT BN EF RS aE. G KA
DOE 5 s 4% ik Aa 45 668 Kok, AIX s R AR A 3%t R E AT H AL A R ERIES) A e aT
RTRFBA RN BT A A .

K47 GT-DRIVE #4F; 1530 & A2dk; 250 B
hE4S %S U462.3 XHAFRERS: A

Influences of Vehicle Powertrain Parameters on Economy and
Emissions Based on the GT-DRIVE Software

LIU Bin,  SUN Yue-dong

(School of Mechanical Engineering , University of Shanghai for Science and Technology , Shanghai 200093 , China)

Abstract: The vehicle simulation model for a certain car was set up using the GT-DRIVE software
which is often used to simulate the vehicle performance. Based on the simulation results of the new
European driving cycle (NEDC) , the influences of transmissions with different gear numbers on
vehicle economy and emissions were analyzed. The Latin hypercube sampling method (LHS) was
adopted for the design of experiment (DOE) about the final drive ratio and various gear ratios. By the
regression analysis, three parameters that have significant effects on the automobile economy and emissions
were determined,and the laws of their influences were studied. Finally, the strategy of combining DOE and
genetic algorithm (GA) was applied to achieve optimal design. The objective of improving economy and

emission performance on the premise of ensuring the dynamic performance is attained.
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Tab.1 Parameters of the vehicle
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Fig.2 Distribution of engine operation points on the fuel consumption map
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Fig.3 Distribution of engine operation points on the NO, emission map
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Fig.5 Distribution of engine operation points on the CO emission map
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Tab.2 Comparison of simulation results
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Tab.3 Factors that have significant effect on the

economy and emissions
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Fig.6 Effect of final drive ratio on economy and emissions
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Fig.8 Effect of Gear 5 on economy and emissions

3 RHESHMNL

3.1 MUREREL
PEPE LA LG P L R O =
VERBOT A S AT AL BT SR AR DOE 156 35811
LI SR A, G I A L B T LU R A
TR BONRE T A ST AL 45 R 25 T o0
SB[ 5 R A O v ) P g AR S AT S A
PRAESh I YERFTEE T LA I AE R T W HE 2
B bR SRR BN LS RSB G g
AR FRIA .
Bt g
X =[arswp,as,nq] = Ligsinsisgsis] (2
b R %
min f(X) = oF (X)+BN(XD)+yH(X)+70(X) (3)
AR EAF
Uomx = 180 km/h, iy =>45% ,
To100 kmn << 12.5's 4
Ko, o A EWI L s 005 055 65 051 8 =R
TSR L ;s F (XD NEDC g 38 5 2 BRI TH #E 5

N(X)} NEDC 7§ NO, FHH I E; H(X) N
NEDC 7 HC - F i 5 ; € (X) 2 NEDC /g #5
CO FEIHET A 5 a s By 1 43 530 X 1 BROAS 2R 48
U amax NI R0 BT 5 o A FARCHE B 5 0100 kemin FTTR
s A fnsd F) 100 km/h I

IXHLA Uamax s bonax B Lo—100 kmhj‘jéﬁﬂi%{q:ﬂé%
TEVR A 3 )M AR SCR AL A 167 6 2 H
PLAEIE R AL o B H AR AR . i F F (XD AL
PR TR BRI 2 I i [ b B ] T IR Y
CO, HEjctE RS > o PR, A SO HAL R B o« BUH
0. 4. TACREL B,y 1 B{EIA 0. 2.

9 BEAEMS RS R o R H
LT R (A R S RO BT WO Fh e N =
50, S XM P = 0.6, FHA Py, =0.01, 28 AR
¥ T =100.

3.2 UERSR

B i YGRS R AN 4 7. i Ui Y
g X LR B SRR TR A A VR o i 2
AR R T AR B e B ALY . DR b T BR
DA R L L Sl R BER R - e AHO0 R AR Sl A
AR FA]RESE I T2 TR T



5 6 3 X 5%, 45 T GT-DRIVE 8P 97 414 3l R 2500 25 RIHE RO ) 321 577

PRI R RE

| ZE AL RE |

|t sEsi |

WRIEA
Ak A

Y
AT, i o e LA
4R
9 BEEREZSHINIRE

Fig.9 Flow chart of parameters-optimized

process using genetic algorithm

F4 RERDRSBMURIEIEE
Tab.4 Comparison of powertrain parameters

before and after optimization
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Tab.5 Comparison of vehicle fuel economy and

emissions before and after optimization
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