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Study on High-Efficient Utilization of Heat
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Abstract: The temperature control and heat exchanger technologies for fuel cells which apply to
aerospace are researched. In order to maintain the stability of the fuel cell, passive heat exchanger
technique which transfers heat to cold media quickly is used by high accuracy temperature control
to make sure temperature uniformity of the heating element. On both sides of stack, embedded

passive heat pipe plate which uses micro canal technique is used to limit stack temperature differ-

ence to 5 C, improving coefficient of heat transfer to 1000W,/ (m « K) .
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Fig. 1 Schematic diagram of heat management on fuel cells
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Fig. 2 Diagrammatic figure of stack of one-side heat dissipation
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Tab. 1 Parameter list of stack of one-side heat dissipation

i ¥ BRI i Lt H it 2 PR 4 H i & AT R
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Tab. 2 Influence of heat conductivity of cold plate of one-side heat dissipation on uniformity of temperature of stack
TS L BT S R K HL 7t 3 B O3
#P, (W/m®) ) B REZEN 2/ C

W/ (m«K) W, (m«K) VAR W/ PR KR 2% /°C R R

1000 16.7 CREM) 9.26x10° 8.8 10.7

2000 16.7 CREH) 9.26x10° 4.5 6.3

3000 16. 7 CREHD 9.26X10° 3.1 1.8
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Tab.3 Parameter list of stack of one-side heat dissipation
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Tab. 4 Influence of heat conductivity of cold plate of two-side heat dissipation on uniformity of temperature of stack
HL il e A Rl R A BRI AR FHL il LT S A TR/ H M e A 4 F Tt M A
#R4>/ mm 1/ em? BW, (m-K) FREW/ (m-K) (W;m?*) ST INTE-INE BRI 2E/C
Rsb1 0 200X135X2 270 1000 16.7 CREH) 9.26X10° 4.4 5.4
R+ 1 200X 135X 2 270 500 16. 7 (ANGHD 9.26X10° 6.8 8.2
Reb 2 270X100X2 270 500 16.7 CREH) 9.26x10° 5.2 6.3
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Fig. 3 Diagrammatic figure of stack of two-side heat dissipation
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Fig. 4  Temperature distribution diagram of stack on

different length-width ratio
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Fig. 5 Diagrammatic figure of structure of two-

channel heat exchanger
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Tab. 5 Parameter list of simulation for two-channel heat exchanger
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Fig. 6 Temperature distribution of two-channel

heat exchanger on different conditions
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Tab. 6 Simulation result of two-channel heat exchanger on thermal property
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Tab.7 Performance index of heat exchanger

AEEBE wRR AL R R K
B/ (L/min)  E/C RE/C WE/C (WK D em?)
10. 10 42.79 28.95 37.55 62. 84
15. 00 40.13  27.20  34.60 81.68
20. 00 39.07  26.47  33.20 97.85
25. 00 38.06  25.84  32.18 117.13
30. 00 37. 44 25. 38 31.54 137. 48
32.00 36.91 25.10 31.10 145. 39
35. 00 36. 23 24. 64 30. 47 156. 78
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Fig. 7 The variation curve between heat transfer

coefficient and volume flow of gas
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Tab. 8 Prediction on heating effect of heat exchanger

KR /”CM‘U\H ’iMf.LHrl AP AR R
WE/C W\E/C #/ (L/min) (WeK !em ?)
40 0 21. 35 20 97. 85
35 0 18. 67 20 97. 85
30 0 15.99 20 97. 85
40 0 20. 3 32 145. 39
35 0 17.76 32 145. 39
30 0 15.23 32 145. 39
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