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Characterization of Waste Heat Recovery in Electric Drive

System of Battery Electric Passenger Vehicle
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Abstract: Aiming at the problem of how to recover the waste heat of the motor to improve the thermal
performance of the passenger cabin, a simulation model of the thermal management system of a battery
electric passenger vehicle is constructed by using AMESim software. On this basis, the effects of refrigerant
distribution ratio and thermal management system architecture on passenger cabin heating performance are
analyzed under the motor waste heat recovery mode. The results show that at a vehicle speed of 60 km/h, the
heat generation of the motor can be up to 1 402 W and the heat generation of the motor controller can be up
to 427 W. Compared with the no-motor waste heat recovery mode, the total heat absorbed by the thermal
management system from the electric drive system and the environment can be increased by 58.69%-100.57%
and the passenger cabin heating power can be increased by 71.36%—100.37% by distributing the refrigerant
rationally. In the motor waste heat recovery mode, the passenger cabin heating power with the parallel

architecture was 23.42% to 27.23% higher than that with the series architecture.
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FE4 R 60 km/h 1 T80T, 53 T HRZEAG 1 #4
EHARGESHNT LR 6, hE6nTH, HELH
R PR AR 5 I A i A I 5 R T 389 WY
ot R R YRS R G DY HL SR Bl R S A A
ey, 2ok v K I A o4 7 i R U Bt 2 T
YV R R T PR EEIR R, JE G 4 A R
SRR S BRI E UK . H5Z AR
() 2 ARG il Y 700 0] LAGE L A2 A s, kG
PR, R HLA DAY HIA R T, B
T AL TERE . AT IR Th R 4R L
FEA FTEG I, (B T IFHR AR b A 1 PR S 4 AR
B ERL, HCOPMN2.29, HHBAEH
) COP{H 2.27 AHZEA K, A5 i 0.88%. FfIKLER
IR BRI AT RN 2 687 W, Lb R R HE AL A1
PINFE2 112 W E H27.23%, L, FRECAEH T 1)
e 5 MR TR o B

F6 60 km/h it B FHEEMAAETE RFESHITLL

ZH PR S| ERIR ALY
AT A W 0 -389
F B AR A RS d /W 1743 1751
FE4RHLIIFE/W 1173 932
Te 51 A | ATy /W 2687 2112
COP 2.29 2.27
e bR EE/°C 26.28 19.20




856 BREIEFR

145
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AR SCHENT T 4l B3 B AR r AL AR B RS A
ARG EARL, Sy M AT 425 H LA AL
FRIG R I, WIFT YA 790 I 40 T B A1 AV B R
G5 [ ISR i RS AR AR RB IO SZ IR, 4 EL T AL
AP SO TR H D6 AT - B S 1) AV B 2 5 1) o
PbERE, MHLITER.

1) 7E%# 60 km/h I}, FLHL & FAEE AT A 1 402
W, HLHLRE 8 & AR A K 427 W IR
HATHEET, LR LRS00 L ik, BHA
v ) T WSOR R A1
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