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An Experimental Study of Coolant Operating Conditions in a Polymer
Electrolyte Membrane Fuel Cell
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ABSTRACT: A coolant operating condition in a fuel cell stack was an important factor to
determine the temperature distribution which affected the fuel cell performance and relative
humidity. In this study, the fuel cell performance was evaluated as a function of the coolant
flow rate with the range of 0.1~08liter/min-cell and the coolant inlet temperature of 20~82
C. The cell temperature increased with increasing the coolant inlet temperature and with de-
creasing the coolant flow rate. The coolant inlet temperature and flow rate to maintain the
better performance of the fuel cell were in the range of 45~60 C and 0.2~04 liter/min - cell,
respectively, The experimental results showed that the optimal heat removal rate from the
stack by coolant was 0.4~0,6 W/em” - cell.
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Fig. 1 Schematic diagram of test apparatus to evaluate a fuel cell performance.
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Fig. 2 A polarization curve of the fuel cell
stack used in this study.
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Table 1 Operating conditions of Hz and Air

Stoichio- Inlet Relative
noq] Ct 10 Temperature | Humidity
o (C) %)
He L5 60 100
Air 25 60 100
Constant
Current 0.7 A/em
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Fig. 3 Variations of the cell voltage with
coolant flow rate and inlet tempe~
rature.

obX WA MEAS] A7AEX7 } Zradstd &80
As doh ddE uE 2 4938 AAY A
5 2" Yo 227} 7 é‘:?f}ci LRt =

olx a1 HHe] HFAEHHEAM water flooding BAF
o o3 wg VA5 FA4 9 wsS A A
e

ozt A& H43 d45 &4
& d9E dAs] AsMe ‘EL
A ddEg vebd = gl g4
gl o] g4x g gaaol 3}\4.

Eq_

.?/]
L.{r‘ %
g 2

E=T |
5 w0

7k g
A9} Fig. 4= 4
cellel 28 Yz
CE2E 489 FEEY cell
AEHo8 odHLErE cell
cell ¥ &% Wzt &7

° Bl emE o) gshel A
gtz gt 2 d7ME Bns 27 L=
oM Ee A%E JEdn Utk dA 29
FEd &Y Ao AHER cell 2EE
445 & R2 39 At ¥AE el
£ celld] £E Wil WhE 4TS Lxof
AgH o Wt §rts FFle Wl

‘2'3(-'4

i

9. Fig. 55 W75 &0 me Wrts o -

T2k 2EAE YEpn Aok W4s RS
St WS YA Q- 2 A 2EXE

o

Ja:0

gtedd - ol - FH3A
100
oL

g

¥ 6o}

E]

1

g W

N

g —s— Coolant Flow Rate : 0.1 lpm/Cell

20+ —e— Coolant Flow Rate : 0.2 lpm/Cell
—a— Coolant Flow Rate : 0.4 lpm/Cell
—w— Coolant Flow Rate : 0.8 lpm/Cell
o H 1 H 1 PR 1 " i 1
[ 10 20 3 40 50 60 70 80 90
Coolant Inlet Temperature( °C)

Fig. 4 Variations of the cell temperature
with coolant flow rate and inlet
temperature.
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Fig. 5 Temperature difference between cool-
ant inlet and outlet with coolant flow
rate and inlet temperature.
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Fig. 6 Heat generation rate from the fuel cell
stack with coolant flow rate and inlet
temperature.
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Fig. 7 Heat removal rate by coolant from the
fuel cell stack with coolant flow rate
and inlet temperature.
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