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Experimental Study of Proton Exchange
Membrane Fuel Cell Purge with Load

ZHU Jiaxw, LIU Can, LIU Jinling, XU Sichuan

(School of Automotive Studies, Tongji University, Shanghai
201804, China,)

Abstract: The purge of fuel cell during shutdown is very
important for cold start. The purge of proton exchange
membrane fuel cell was experimentally studied. The effect
of current, flow rate, and single cell temperature on
purge was studied by using the method of purge with load.
The results show that the voltage of the single cell reduced
effectively when purge with load. The voltage decreases
continuously with an increase in the load current. With the
increase of the purging time, the voltage of the single cell
continues to decrease, which can effectively avoid the
high potential of the single cell for a long time. In
addition, increasing the purge gas flow rate and the cell
temperature can increase the purge rate, both of which

have obvious effects on the purge rate. Under the
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conditions of experiment, the anode inlet flow rate was
0.34 L/minl, the cathode inlet flow rate was 1.32 Lminl,
and the load current density was 0.04 A/cm2, which could
meet the purging goal of a short purging time, less
hydrogen consumption, and lower cell voltage during

purging.

Key words: proton exchange membrane fuel cell; purge
with load; load current density; intake flow rate; single

cell temperature
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Fig.1 Schematic diagram of experimental system
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Fig.2 Variation of voltage with purging time at

different load currents at 70C
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Fig.3 Variation of HFR with purging time at
different load currents at 70C

2.2 HithiBEAZNT

Shy kit SR HE A FL S T LR 5 iR
TR N — BT B I 8 & AR AR WO ok
b YL 5 R B AR IRME . T 5 280 e
T 5 A SRS B R g Ay ke TR B U Y )
FLYH 7 7K i R AR R AR AL, ZEAR AR B B R B
J S WE R BOR IR A . RSB B BRI
TR JEE TR b L BE 4 ) A 40,60, 70 °C5 I R 30%
(SR Ry 44. 5 °C) 5 B FEMGHE SR T3 358 100 kPa
(R s MR o 1. 25 BAR R Lo 2. 0 8 5



% S1 1

RFEN, 55« BT S BRRRL HE h  me SLB0T 257

HLR S 0. 8 A/em?; iIs A7 E] Ky 20 min, W3 454
9+ B SRR S 7 K 100 kPa s BH FHAR 3 <0 5
05 BBARR S 4374 0. 66 .0. 17 1/min',

K4 M3 B M 0. 04 A/em?’ At , AN R
JE R e AR BT R A TR] A AR FR A L . L s AR
Prik®| 140 mQecm? B BB ], 2495 5 70°C
FT60°CHT , KA BT[] 4331247 500, 1 100 s 3 B R 40°C
BF, WA E] 2] 2 500 s B B 3A 2P , it = 45
FHAT A 130 mQecem® 2245 o

180

- —o—ifilJE40C
160 - i —+— 60| |
/ —a—RIET0C

140 -

120 -

HFR / (mQ-cm?)

100 -

80 -

e
BOGEFFT

0 500 1000 1500 2000 2500 3000
] [A]/s

B4 TFHBERBEH0.04 A/em*HAERE T SMHEHEE

& =]nglal]: ptta
Fig.4 Variation of high frequency impedance with
purge time at different temperatures with a

load current of 1A

] 5 A AN BT AN [] B v A3 BHLE B e 41 Bisf
[ AR ACAE L o IR R 70°CHN 60°CHsf W F Fisf 7] 43
ST L 350 s A1 750 s 5 24 IR A 40°CHT, WK s a] 2
1600 s B £ 3k 21 A R 2, b B &3 451 BH 4 ok 130
mQe-cm® 5.

R R AOTCHY 5 AR BT
FEARBEPT A 130 mQ e em® 247 IR BEAPIRES  (H AR
IR BV AR A B [ B o 35K 10 B T Jonn ek, 97 28
J&i , BSRSBEIMIRA BF [a] (RSP A5 1 52 M AR /)N
AR 2R B S AN 3 T O L) A 2

ZRa A ST, TR AN RS LT
B X AR s — 20, LR TR AR
il e RER AR A0 B S, R X6 W41 B i) 7 52 ) ¢
5 LR, W R, RO ZE A [R] i
IR BE A0 25 0F T F Tt 303 B8 Ay, SRS 3 R
PR K ZE SN ZE TR R, W SR 7K BE )
588, T PR S K IR P B2 7K A R e
WCHRSCR M o DR, (R L b R A — Ay
) ek AN AN BB A 2 JR Rk F b 1 1 R 34 RE R R 45

180

—e—{llE40C
—+—iliE60C | |
O RETOC

160

140

120

HFR / (mQ-cm?)

100 -

80 -

BT

0 200 400 600 800 1000 1200 1400 1600 1800 2000
i [alfs

E5 AHHMARIRET SRR ER L
Fig.5 Variation of HFR with purge time at different
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