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Abstract: Taking a fuel cell vehicle as the research object, considering the vehicle layout environment and
thermal management requirements comprehensively, a complete thermal management system of hydrogen
fuel cell vehicle is designed. The key components are selected and designed to match the performance. At
the same time, AMESim software is used to build a one-dimensional simulation model of thermal
management system and verify its credibility. Using the coolant input flow rate, components’ inlet and
outlet temperatures and temperature difference as the evaluation indicators, the simulation analysis of the

thermal management system of hydrogen fuel cell vehicle under different working conditions is carried out.

WA A :2021-03-22 M4 H AR A #E:2021-04-28

ES&TH:EEXEEESTRIIA (201606955054) ; H BRIV 4 B2 5 s HOR 2 BRI 51 87 B3 % B 01 B (B17034) 5
Se ik REIRARL 2 5 HOR T AR AR S50 = M Ll 4 b (O LAl 9236 =) T lcEE 4 BB B (XHD2020-003) .
Supported by Chinese Scholarship Council (CSC201606955054) ; the 111 Project (B17034), and the Open
Foundation of Guangdong Provincial Laboratory of Advanced Energy Science and Technology (Foshan Xianhu
Laboratory) (XHD2020-003).

ER B A A 1969—), 5 IR TR S 308, W A 5 0, 32 2 35507 e VR 42 G F R A 5% . (E-mail) CHLu@
whut.edu.cn,

BEMEENEE S R TR, T30 1, £ % N 3 EUOR b 7R R i LS 5, (E-mail) jameszhou8899 @

163.com,



% 10 # BIRA MR AEEER TR RGRIT 5 EoMN 49

The results show that the system works well and meets the design requirements except that when the
outlet water temperature of the stack and intercooler reaches the limit value under the peak condition, it is
not suitable to work for a long time. The proposed thermal management system can provide some design
ideas for the future research and development of the thermal management system of fuel cell vehicles.
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Fig. 1 Three dimensional model of real vehicle environment for vehicle thermal management system
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Fig. 2 Working principle diagram of the whole vehicle thermal management scheme
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Table 1 Control strategy of vehicle thermal management system
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Fig. 3 Control diagram of vehicle thermal management system
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Table 2 Main technical parameters of the stack
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Table 3 Heat dissipation demand of fuel cell cooling circuit
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Table 4 Cooling demands of the cooling circuits of the power battery, air compressor and electric drive
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Fig. 5 Heat-dissipation performance maps of the main radiator and the auxiliary radiator
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Fig. 6 Performance curves of the high-pressure water pump and the low-pressure water pump
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Table 6 Comparison of wax thermostat and electronic thermostat
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Table 7 Pipeline parameters of main components
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Fig. 7 AMESim model of fuel cell vehicle thermal management system
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Fig. 8 Comparison results between simulation and experiment
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Tt 130.65 L/min, ¥R 36.38 L/mindv%&%ﬁ?ﬁ%??ﬂ?-Eﬁfﬁﬁ\thmﬁﬁ?é}%ﬂﬂﬂ 71.72 C I
79.81 °C, ik Tt 8.08 °C , 7 M 3 1E H T AR W BESE BBl 2 o4 o LA & B B S MR R 5.69 kPa, 7R3 T %
RN s v R L KR BE 430 R 71.72 (C R 74.95 °C ,“/E'lﬂ 3.23 °C.JEME N 0.61 kPa, WTEVF AR EN s th
F [l B R S PR AFAE — 8 R I BCAER SEPR BRI 30 74.57 kW, R FHISHIA TN & 71.90 kW, 25 A 3,
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Fig. 9 Change of inlet and outlet temperatures and Fig. 10 Change of inlet and outlet temperatures and
temperature difference of radiator temperature difference of stack
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Fig. 11 Change of inlet and outlet temperatures and Fig. 12 Change of inlet and outlet pressure drops of
temperature difference of intercooler radiator, stack and intercooler
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Table 8 Simulation results of fuel cell cooling circuit

- Wi/ (L-min~ ") w7t/ BEAKIRLEE /C K i BE /C
b H, A LEREE H, A LRREE T F, Mk e 4% A M LIRS
W T 130.65 36.38 8.08 3.23 71.72 71.72 79.81 74.95
WA T 0 195.44 55.23 6.67 2.55 78.01 78.01 84.68 80.55
50.00 %6 W fH T 450 68.72 19.38 9.50 3.63 70.78 70.78 80.28 74,42
25.00 % I T 4% 35.62 9.79 9.16 3.59 70.82 70.82 79.98 74.41
12.50 % W {8 T 19.03 5.28 8.57 3.31 69.62 69.62 78.19 72.93

43 HABHMRHNERZEHELERSH

24 5y o b g R TR PR BRI R AE R 3,00 kWL BB TR A 13.00 °C LK IR S5 R 2 500 r/min.,
A 9.57 L/min, i 2 [l #% 8.00 L/min MY ¥ i 75 oK. 3 J7 M itk L i KR BE 43 9 R 15.46 °C Rl
21.20 C e HIRIRTE 5.76 °C K FEH 6.35 kPa; HUMELIAS chiller HFER 2.77 kPa, i T 81l 11 55 bR A7 72
— B R PG SPR R 3.23 kW, R T HSELGE 3.00 kW, 45 54 T, 28 4045 048 A 2 I B0 oKk,
4.4 ZTENAHNRGEHELERSH

ZSTENRH R E T T KFEHEHIE K 1500 r/min, 8 A BT E R 8.91 L/min, i JE RE W
3K 7.50 L/min, B3 9 AT, 25 AL B2 e ALl 3 b 1 0 8 R i 8 /0 S B /KR B A 55,00 “C 24, iF
K IR 2 R 3,72 C I 1.86 °C . {H DC/DC & ik A HAL T [l i e o ot o B8 o 9F b /K O 38 6
F AR 57.58 CC A 66.79 °C L, i UK IR THILAE K, 9.21 °C  (H 3 78 1E B T 0 15 5 90 BBl PN 5 b 2% ok 1 Uk
T 250 14.78 °C, SR 2 8.00 kW, i JE ALK 5 o TV A0TSR A0 /0N , DR PR 28 R B 35/ L B 5
JEMLERE R 6.50 kPa Ab  FoAax 4 344 F B 285 /0y A 25 38 42 e 8 340 s 2 17 b A
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Table 9 Simulation results of air compressor cooling system

WH R G HEK IR/ C HWoKEE/C #EHKEZE/C JERE/kPa

A 66.79 52.00 14.78 0.40
2 JEAL 52.00 55.72 3.72 6.50
25 e HLAE il 4 55.72 57.58 1.86 1.62
DC/DC 57.58 66.79 9.21 1.88

45 HBIERZMLAEEFTESERSW

MRS H R TAE T T T KR HIE N 4 000 r/min, i A4 50.37 L/min, i & R4
MR 46.70 L/min, M3 10 AI80, VLG IR A — 550K =4 — W T A 2R K HAHE i B 7
[l 8 117 05 » — 25 0F L KR B AT L 9 7E 60.00 C B R L #E KR FHAR /N, A 1,00 C L (H HLHL & A A K HL A
T[] % d5 S 3 o DRI L HE KT BE R L A9 R 62,03 °C L68.07 °C L ik K IR T A K L Ol 6.05 °C L HKITE IE R
AR IR RS TR P 5 IR HE S KR 25 T 10.08 °C L, SEBR B Z R 30.96 kW, K T HLS HU & 25.80 kW, i
BB SR 5 TR 10 ¥4 IR T /1 AT O P R A /I o AR K — 5 — R R AL 199 ¥4 00V 3 B A, Tk 8 B g
R RS9 12.54 kPa 1 28.15 kPa, 49K — A — 1AL AL il 4% R R 25 45 /0N o (H 4530 4 e e 250 Wl A2 1
Prife
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Table 10 Simulation results of electric drive cooling system

Y 1 R G AR SE/C HAREE/C #EHKIRE/C JERE/kPa
AR 68.07 57.99 10.08 12.92
WK — A — 57.99 59.31 1.32 4.70
IR = A — 59.31 60.95 1.64 12.54
HL AL 1) 2% 60.95 62.03 1.08 9.65
VN 62.03 68.07 6.05 28.15

5 & if

DGR ERIERRGEIRMEEN 4 A B IEME M Z R 5L A B A, & P e A5 U0 3 311K
AR K I DL R 7 A B A GBI B T 4 A 2R A ] B AR R A AR F VR R R IV B R
45 H T AMESIm P B8 @B ARG MRS — 24807 BB, JF gF A7 188 AT A5 B2 40 UE 5 A [l 2% v A A T
R R KO B SR 2% DA SR BN AR AR, A BT AN T N AR R E R AR E B RGN R A
PERE

2) Mt A A AR TEBUE A0 iMESE KR BE 2 i R 71,72 C RN 79.81 C LT 8.08 °C L 7E HL M5
W TARREEEZ N, BAF RS S SR AR T A0, B HE AT 8 g 7K B 38 204 FRAE 80.00 °C,
ANEHAKBE TAE B H AR TR G & WA S TIE® TR BN IEIZ RS s 17 B4F, ol DL 2 it

3) AR SR ] X TAAE I 2R 458 2 B0 AR R R T AT 9 o A R T A AR A R ORI R R BB R
DL R IR F Yt VR 2 3 S L R BB AT I RICR RN R 1
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