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Influence of Flow Layout on
Performance of External Heat
Exchanger of Heat Pumps in Electric
Vehicles
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Abstract: Based on the uneven distribution of refrigerant
flow, a thermal-hydraulic simulation mode for the
external heat exchanger of heat pumps in electric vehicles
was built, and it is found that the overall performance of
the layout of single-pass as well as 4-pass is in an inferior
position. Compared with that of the 2-pass configuration,
the heat transfer capacity of the single-pass configuration

is decreases by 25.3% in summer and 23.3% in winter wet
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conditions, respectively. The difference between the heat
transfer capacities of the configurations of 4-pass, 3-pass,
and 2-pass is insignificant. The refrigerant side pressure
drops of the structures of 4-pass and 3-pass are 2.5~2.8
and 1.8~2.5 times those of the structure of 2-pass,
respectively. The experimental results of the system show
that, under various operating conditions, the coefficient
of performance (COP) of the heat pump system with the 2-
pass external heat exchanger is higher than that of the
heat pump system with the 3-pass external heat
exchanger. Under wet operating conditions in winter, the
heating capacity and COP of the system with the 2-pass
external heat exchanger are increased by 6.4% and 9.4%,
respectively, compared to those of the system with the 3-
pass external heat exchanger. It is concluded that the 2-
pass structure is more suitable for the external heat

exchanger of heat pumps in electric vehicles.

Key words: electric vehicle heat pump; parallel flow

heat exchanger outside the vehicle; flow layout; heat

transfer capacity; refrigerant side pressure drop
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Fig. 1 Schematic of a 2-pass parallel flow heat ex-

changer
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Tab.1 Geometric parameters of 2-pass parallel flow
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e A% i A P A V4 TR R A R T YA A
RUNE ABBEER AR R A Y B, T AR 3 X
(5) 12265 2 AR A8 Y o B 0L e, 749 210285 2 MRt 4 19
ot i P e 2 (5) A5 B4 3 AR e A B B I
i, R A BB R B B U, EL SRR 2R
i o R DA o v 2 AT 2R 1 AR e A
FIBIAICER 2 AR & 1) T A B Yo 2 MR A de s —
AR 8 A e R A . SRR 2 AR U B 2 (] A TR
28/NTBOEFR 22 , 5P LA 2 B A P T A
R . A, FOET RS 1R R Y T
Vi, BT, BRI 2 AR R 2R TR AR 22
FVFBITEE N o A RARE X (5) BT 5 B4 Hh 8] i 2
— A A A TR R O SRR R U 2N
WA TR RO, BT, T — MRS
FIA R E— iR a0l v 50t FDIRZS o ARk
e ORI T O, 19 BB — iR P A — AR A
Fty i v 790 B H R

R 24y T P BSR4 2 AR v
FRNI ) A PR T P B

2 XIEISIE

2.1 REAEN

TEKS 255296 S o A MFA T e AR 1 7
W, 1 3 Ry s 22 S5 28 N 2 B M P s L ik
25 S8 2 1 2 A ) T R A ] 45 S0 it R
MK AR  ERFE TR, 424N s A
T VBIRIELEE R 43k 35°CHN 24°C , VA F 3k D S



57 W A2, S5 R AT BN L BT A P A MR B AR R RS 1117

x2 HERBAXER

Tab.2 Correlations of selected heat transfer and pressure drop
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Fig. 16 Performance comparison of the systems
with 2-pass and 3-pass layouts under sum-

mer conditions
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Fig.17 Performance comparison of the systems with
2-pass and 3-pass layouts under wet condi-

tions in winter
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