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Experimental Research on Waste-Heat Recovery Heat
Pump System in Electric Vehicles

LI Ping, GUBo, MIAO Menghua
(Institute of Refrigeration and Cryogenics, Shanghai Jiao Tong University, Shanghai 200240, China)

Abstract: A set of waste-heat recovery heat pump system is designed for electric vehicles, which includes
two parts absorbing the waste heat from battery and motor. The generation rule of waste heat from battery
and motor is analyzed and the waste heat recovery heat pump system is tested. The results showed that
with the speed change of electric vehicle, battery cooling is increasing rapidly, which increases the waste
heat; when waste-heat recovery heat pump system operates at 2 ‘C, maximum heat transfer can be
increased to 3 797 W, the range of coefficient of performance (COP) is 1.82—2.43, and the increase of
waste heat can meet the heating requirements; when the temperature drops to —7 C, maximum heat
transfer can be increased to 2 407 W, the range of COP is 1. 56—2. 63, and the air temperature is 13. 2 C,
but the system still needs to provide additional heat source to meet the heating requirements.
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Fig.1 Heat pump system with waste-heat recovery

2 iREe

2.1 REHRS

I TEAR Hl GB/T7725-2004 23K 8 15 1Y B B¢
AE PN HEAT W] 2 TR B 28 T Oy B PR IR
WV R —7 CH 2 Cg N 50%. % &
ST T 00 AR Bk M DA SR PRk ) BEF 35 R4 o3 L
BERF) 23 °CO R HAY R H WG R 100 0 [l KL L 55
I P o = AL XU B L N TR B R 4R AL
e SRR 4 PL T 3 T BT R S B0 B R R
COP. Lk M 5% 322ty A HLBK 3l KUBLE A7 46178 UL
16 HL SR A IETT 7 2 A0 IR B 3k 3 2RO B2 TR

K2 HEeK

Fig. 2 Environmental chamber
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Tab.1 Experimental test equipment and specifications
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Tab. 2 Relative uncertainty of various parameters under
different operating conditions
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