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Smulation of a Sngle-axle Parallel Hybrid
Hectronic System with Two-clutches

WANG Jiaming, GUOJinsheng, MAO Xiaojian, AO Guogiang, YANGLin, ZHUOBIin
(Institute of Automotive Electronic Technology , Shanghai Jiaotong University , Shanghai 200240, China)

Abstract: A new dngle-axle parallel hybrid electronic system was proposed, which install s two automatic
clutches and a high power motor , and the transmisson is eliminated. The structural differences between
this system and the integrated starter and generator (1SG) hybrid electronic vehicle were analyzed. The
new system’ spowertrain parameters were designed effectively by statistical analysisof vehicle’ spower re-
quirements during the Chinese Typical Civic Drive Cycle, Manhattan Bus Drive Cycle, and U K Bus Drive
Cycle. Smulation models and control strategies of the two systems were al so established. The smulation
results show that the motility and fuel economy of the new system are both improved effectively compared
with the ISG hybrid electronic vehicle.

Key words: hybrid electronic vehicle(HEV) ; integrated starter and generator (1SG) ; powertrain system;
smulation
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Fig.1 Structure of two HEV
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Fig.2 Typica vehicle speed traces
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Fig.3 The relationship of vehicle' s speed and power
requirement in each drive cycle
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2.1 , 5 ,
, 1.7kN-m 3
) 95 % , Tm
. 1.7 kN - m, 650 r/
(>80 km/ h) , ) min ) 115
, SOFIM8140. 43S , kW. ,
800 r/ min, 650 r/ min, ) 4
97 kW/3 600 r/ min, 297 N - m/
2 160 r/ min.
2.2
W = 0.37715)n (4)
,n
, 80
km/ h, . :
5
' Fig.5 Percentage of coverage as motor’ s power changes
. SOFIM 2.4
Jio=6.37 8.82. (S0C)
e : soc = = x 100% (5)
' ' L Es o =
io. , ,
lo =8. Ew=40A - h, 312 V.
2.3
3
' 3.1
' 4 ADVISOR 2
, 2
, SOC
Bl - m=15600 kg,A=7.0 m",
L=11.2 m,fa=0.5,f, =0.014.
,ISG :
135 kW/ 2 200 r/ min, 600
(N - m)/1 450 r/ min, 50 kw/
2200 r/ min, 40 A - h, 312
4 V ,ig=6.93,4.27 ,2.63,1.623,1 ,i0 =4.94.
Fig.4 Torquefeaturesof the vehicle SOC
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Fig.6 Vehicle' s control strategy when SOC changes
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Fig.7 Smulation resultsof the two HEV
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