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Abstract: This study focuses on a small-sized electric passenger vehicle equipped with a heat pump system,
conducting a driving range test under low-temperature CLTC-P cycle conditions. By comprehensively
examining the test data and analyzing the vehicle’s energy flow, potential avenues for improving the driving
range are explored. A comprehensive model of vehicle dynamics and economics, including the thermal
management system, is established on the Amesim platform. After calibration, different optimization schemes
are simulated and compared to develop a combined optimization scheme. Experimental results show that the
combined optimization scheme can improve the low-temperature driving range by 12.6%. Among them, the
contribution of the thermal management system optimization scheme significantly surpasses that of the
vehicle resistance optimization scheme and the control strategy optimization scheme. This study provides
reference ideas and methods for improving the driving range of pure electric passenger vehicles under low-

temperature environments.
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B#A% 1.726 kWh, JM*“a AEFEIE NN 0.586 kWh, 25 HL
FE4RTF8.912km, #17.87%.

LRE RO AR T L Sl Il SR s AR B AR
i =TRSO A, A2

EHIS SRR R 22 5, A SEBR i A2 n
W EWREMA R BAESERE MmN R R Z .

[ 6 G

g 15 R AL S R R T i i SR AR AT 5 07 2R 5, 7
AR RGO s, Wk,  FIMTHE
GEmEmoE 22l 2. 3. SYIABRIIEE 1) 38 3 ) 4l H 3l 7R 42 e B i ik g B s E T T o
FAR TS | REHR TR 18.14% (200 HL R Br, & RE 4 i 2h R Il e AV 4%~ 5%,
: T IE R K, D g il sl [l 5 R fp sy, 52 %)
B\ iR Bkt R ELah R A2 0 CIL R
RGO EARA T 2R, AR 42 b 5t 1 BFEHL .
F11 HBMERERKFTEER
R =1 R /km M (B0 /&Wh 4831 (3K) /kWh PDU/kWh JEAHL/KWh KU /kWh
FEMETT R 113.205 19.120 12.921 4978 4.047 0.053
i 122.117 19.343 13.945 3.897 2.322 0.639
i 7.87% 1.17% 7.92% -21.72% -42.63% 1 098%
Fx12 RUAESHELER
75 WIS {7 3 B /km AT /km Tt A%
1 FEMETT R 113.205
2 T i A 115.787 2.582 2.28
3 T2 2l [l 5 ik 113.791 0.586 0.52
4 53 TR TR TR 114.707 1.502 1.33
5 TiF4: AL SN 121.063 7.858 6.94
6 JrZE5: BYNARAE Il P 122.117 8.912 7.87
7 %1, 2. 3.4 132.368 19.163 16.93
8 F%1.2.3.5 133.737 20.532 18.14
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F13 EHRETEHEHAN. HHER 26 kWh K15 BRG/EFMHEEFENE B %
ARG AR IE T 44 7% 18 43k S5 B
Jolintaatiiny 22.54 AR 2 64.76
AL R SRR 223 "y Al DR 69.70
ki e 20.31 fe = i ) 9.89
i e 16.83 SR WG &S 91.30
IR R 4T S pALEE R
[m] i fig bk 2.84 OBC FEHLAR 92.10
i i 14.6 IRBIRCR 86.77
B
IR iz i 3.2 IR R S8 il hakRr 88.87
SPHRGE i BE A 2.45 LERRE 87.82
DC/DC i pe 0.67
a4l /1, 8l Y3 4 (G 2 Bl BLFR () BTk R T Gk 3] 7.87%,
R4 RRRSTHEBMN MUFER RO KWh oty 42 B g 08 A )y 2 R ) S 00 A 7 5 A0 53
ARG AR i H 44 7k {5 R EET
i s 2416 3) DAL R SRS R RR . R R I AL L
3h 7 it 7t H FL 2225 . . R
. oA AL B ] AR T, AR R AR
DC/DC i RE 0.38
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