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ABSTRACT

This study focuses on the performance characteristics of polymer electrolyte membrane fuel cell
(PEMFC) using the AC impedance technique. The experiment was carried out to investigate the optimal
operating conditions of PEMFC such as cell temperature, flow rate, humidified temperature and back-
pressure. The fuel cell performance was analyzed by DC electronic-loader with constant voltage mode and
expressed by voltage-current density. Additionally, AC impedance was measured to analysis of ohmic and
activation loss and expressed by Nyquist plot. The results showed that the cell performance increased with
increase of cell temperature, air flow rate, humidified temperature and backpressure. Also, the activation
loss decreased as the increase of cell temperature, air flow rate, humidified temperature and backpressure.

KEY WORDS : Polymer electrolyte membrane fuel cell(zZ¥2} A 3]@ ¢ E 2 A)), Operating condition(-
A 27), AC impedance(F 3 H2), Activation loss(24) 8 =41), Ohmic loss(# %

&)
1. M = dE gtz AXNHL glon, FANURE A
dgele AgAA7t gy g
HZ QAR Z FAFA7} HFHEA Aol Ziwjf P} ziaﬂ}xl oqi;:jqi dAgz );131
A el A8 aTHw ook ofe) u) o o o GHE GRS BE BRE
YA M FadUA7t @4EAS A2 F Hjste] AlgAdo] et Wgol psty] o
TN 4 TOLAE MEw T PAg o2 2] d7Ea Utk

oA

off 2
N

rle W
ol

off 2
o

TCorresponding author : cslee@hanyang.ac.kr

Trans. of the Korean Hydrogen and New Energy Societ/2009. 8), Vol. 20, No. 4 283



=

e =

0o
=l
e
J
e

JYE 0|88 1

b
o

AAS) AR opde Alzxde YT
HA7 B olst ¥R 477t %

fE ox Y
g 2 fo
2 ol g
o2t off

ot & o
= R

N
2

A

of
ot

o @ W
)

e Hoy

o

9 7

o]
et

:r%}‘ﬁo“% Wang
353 547“’55} 1

oo Y o

4
=

> o PN

]
re
-
offl i
>
9
2

g.
Q.
g
o
lo

‘o

-

BHA

b Lo
A
"

mi jus o
o o 2

o |
" il

5t 24

&
(12
")
2
(c]
Qo
b

[¥

!
e &
R it
_Q,

-
[220)
ol

{
dm He

o RI ox ™

A+

o
rir

ol O}L’;
2 of K

ol Az

0.,0.,L .zk
o
4] £

g2HAE

Hol ALE TEA A AnAA =
s 2A A4 wﬁwf o)
= @

o W ool g

284

HI

stRAA

HEE GRENY 5SS 24
Table 1 Specification of test fuel cell
Ttem Specification
Membrane Nafion 115
Effective electrode area Sem’
anode Pt-C 0.5mg/em’
Catalyst 5
cathode Pt-C lmg/em
anode ETEK-ELAT
Gas diffusion layer
cathode ETEK-ELAT
Gasket Teflon
Flow pattern Serpentine type
e St line

Nitrogen ¥
SagE i Mass flow
0O: controller HUmldlfer

[

3 Backpressure
Cg:}?g:%e reguiator ‘

Cathode
vent

Backpressure anedle
regulator  gutet
A Annde

i W vent
b

Fig. 1 Schematic of experimental apparatus.
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Table 2 Experimental conditions

Operating conditions

Cell temperature (T.)
Anode flow rate (Q.)
Cathode flow rate (Ag)

313, 323, 333K

110cm’/min
200, 400, 800cm’/min
313, 323, 333K
313, 323, 333K
100, 150, 200kPa
100, 150, 200kPa’

Anode humidified temperature (Ta)

Cathode humidified temperature (Tex)
Anode backpressure (Pa)
Cathode backpressure (Pu,)

Impedance measurement

Measured voltage 0.5V
Amplitude 30mV
Frequency range 0.1~10kHz

Points per decade 6
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Fig. 2 Effect of cell temperature on PEMFC performance.
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Fig. 3 Effect of cell temperature on PEMFC impedance.
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Fig. 4 Effect of anode humidified temperature on PEMFC per-
formance.
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Fig. 5 Effect of anode humidified temperature on PEMFC im-
pedance.
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Fig. 6 Effect of cathode humidified temperature on PEMFC
performance.
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Fig. 7 Effect of cathode humidified temperature on PEMFC
impedance.
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Fig. 8 Effect of cathode flow rate on PEMFC performance.
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Fig. 9 Effect of cathode flow rate on PEMFC impedance.
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Fig. 11 Effect of backpressure on PEMFC impedance.
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