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Optimized Design of the cooling system for hybrid

electric vehicle
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Abstract: This article focuses on the optimum design of cooling systems for hybrid vehicles
powertrain. Initially three types of radiator arrangements (SBS, FF1, FF2) in the front
compartment are introduced. According to vehicle structure and functionality, vehicle
possible operation mode is analyzed under various test conditions. Finally, the cooling
effect of powertrain cooling system is analyzed under different operation mode. The whole
analyse processes are based on the GT-suite simulation software. It is shown that type FF2
is the best cooling system arrangement style.
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AN 45C,

%1 W5 T
Fa | E (km/h) | @B E ANFRE CCH ATHEEE S (km)
1 150 0 45 50
2 30-80 16% 45 6
3 50-120 4% 45 13

MRS SR 2 TARIRES, £ @ ISRIE TOL T, SEBAHT & Fim] b H L T AERE
ARSCHFURIRT G T REIR A B 1 240, AR OO R IR B SE BN R (0 AR AL RBIHLE AR
UZ), ZRIIDIZIKE) 1SG KHL: By YN FHAL ARSI G40, RANLAE) 1SG KHL; C. KBIHLE
IR LA, 1SG A KA HEALEBA TAE: Dy RENHURIBRS LRI K Z) 44, 1SG A TAE: Ev K
LR 1SG Fe SRS Bl — 2[RI TAEURSh 2548 By HIshAEE R ARPE IR T B0 R 2= 1 TR
OINTAFH SR C00 N TARRER AR 20 (V « PR TN,  ICE » P=R AN IhE, EM - P=r
Bl T, 1SG « P=1SG frtH T, Dis=ATHEE S, FA7 km, DIRFALLHRZ KW

2, KL TAERK
e ) IAERES | VP ICE - P EM - P ISG - P Dis
Max—-speed A 43,3 46. 3 0 -3 Conti
(150km/h) B 43.3 30 43.3 =30 55
C 15.1 15.1 0 0 Conti
4%hil11+50km/h
B 15.1 30 15.1 =30 Conti
C 22.8 22.8 0 0 Conti
4%hil1+70km/h
B 22.8 30 22.8 =30 Conti
C 32.1 32.1 0 0 Conti
4%hi11+90km/h
B 32.1 30 32.1 =30 100
4%hil11+120km/h B 50 30 50 =30 31
D 27 7.3 19.7 0 9
16%hill1+30km/h
B 27 30 27 =30 Conti
D 36.2 11.7 24.5 0 9.7
16%hill1+40km/h
B 36.2 30 36.2 =30 26
D 45.17 15.1 30. 6 0 9.6
16%hil1+50km/h
B 45.17 30 45.17 =30 16
16%hill+60km/h D 55.5 18.2 37.3 0 9.5
16%hil1+70km/h D 65.6 21.8 43.8 0 9.4
16%hil1+80km/h D 76 25.17 50.3 0 9.3
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XAMBAA I D FA B 13kW e VBRI AL BESR AR HE R HIHLAN 1SG A 4l 348 1) v B 11Ul FEE 1
NTEET 65°C, AE 1 MBI N, HENR AR 65-75°C, il aestr, Hak s, ¥
R KT 75°C, VL TAE . RAWLINAEIBOE DR EE N /N 105°C, 4 30s (I TaIpy,

BEARLE 105-120°C, KRENFLIAHE TAE,

Ha MBS, BT 120°C, KBIHIARE T,
R 3, WHIRCR TR

G2 271 W I T TAEIRA | TeIPU | TeEM |[T+ISG |Te+ICE|OK?
SBS Max—speed (150km/h) | B 70.9 71.9 | 67.9 91.9 ?
16%hi11+30km/h D 65. 9 66.9 |65.9 86. 9
16%hi11+30km/h B 76.9 77.9 | 75.9 119.9 X
16%hi11+40km/h D 66. 9 67.9 |65.9 87.9 ?
16%hi 11+40km/h B 75.9 76.9 | 74.9 116.9 X
16%hi11+50km/h B 74.9 75.9 | 73.9 112.9 ?
16%hi11+60km/h D 65.9 65.9 |63.9 90. 9 ?
16%hi11+70km/h D 65. 9 65.9 | 64.9 94.9 ?
16%hi11+80km/h D 65.9 66.9 |64.9 97.9 ?
FF1 Max—speed (150km/h) | B 76.9 78.9 | 74.9 90. 9 X
16%hi 11+30km/h D 72.9 72.9 | 71.9 87.9 ?
16%hi11+30km/h B 83.9 84.9 |82.9 110.9 X
16%hi11+40km/h D 72.9 73.9 | 71.9 89.9 ?
16%hi 11+40km/h B 82.9 83.9 |81.9 108.9 X
16%hi11+50km/h B 81.9 82.9 |80.9 106. 9 X
FF2 Max—speed (150km/h) | B 66. 9 68.9 | 64.9 89.9 ?
16%hi 11+30km/h B 63.9 64.9 |62.9 108.9 ?
16%hi11+50km/h B 63.9 65.9 | 62.9 104.9 ?
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