KIGAS Vol. 11, No. 3, September, 2007
J (Journal of the Korean Institute of Gas)

7|20l W 5 kWT DER MY ARHA| A0 54

O|H2 - HUXE - ued
=714 AriEd LNGZledrAlEr
(2007 2€ 26 M, 2007 99 17¢ A=)

Characteristics of 5 kW Class Proton-Exchange-Membrane Fuel

Cell(PEMFC) Stack according to the Long-Term Operation

Jung-woon Lee - "Jae-Dong Kim - Dal-Ryung Park
LNG Technology Research Center, R&D Division, Korea Gas Corporation
(Received 26 February 2007, Accepted 17 September 2007)

2 o

28] gzl $H2AL HA3et] PEMFC stack®] A5 493 325 ok, 283 A5
2, 500~17k2] DSS(Daily Start-up & Shutdown) 7% &HFe) U L4 FL 279 WAt AR
(0.02-09%), 22819 A5L A9 W37t §l2S ¢ & AT WA PEMFC A28l 483812 $afiA
= 2] £ gl 29 AFAe FAIAck g

Abstract — The performance of PEMFC stack can be improved significantly by optimizing the design
and operating conditions. As a result, the performance of daily operation showed slight deviation (0.02-
0.9%) after accumulated DSS operation for 500 hrs but the stack performance was stable. Therefore, it
is confirmed that it would be improved the life-time of stack and operation reliability for the

commercialization of PEMFC system.
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Fig. 1. I-V characteristics (a) and Stack voltage (b)
according to the gas utilization rate at stack

temperature of 65°C (at Current Density 300 mA/
cm?).
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Fig. 2. IV characteristics (a) and Stack voltage (b)
according to the utilization rate of reformate gas
(Hy:N,=75:25) at stack temperature of 65°C (at
Current Density 300 mA/cm?).
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Table 1. Stack voltage, cell voltage and Power with stack
temperature (at Current Density of 300 mA/cm?,
(Ho/Ny(80%), Air(40%))).

°C 55.1 62.8 72.3

SV 58.4 58.75 59.06
(Y 0.671 0.675 0.679
kW 5.15 5.18 5.21

here, °C(Temperature), SV(Stack Voltage), CV(Cell Volt-
age), kW(Power)
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FAANZE | Vstack kW
Date
(hr) Voltage) | (Power)
8/30(1) 8 59.06 5.21
9/08(2) 48 59.57 5.2b
9/09(3) 56 59.60 5.26
9/13(4) 72 59.66 5.26
9/14(5) 80 61 5.38
9/15(6) 88 60.04 5.30
9/21(7) 112 60.06 5.29
9/22(8) 120 60.56 5.34
9/26(9) 144 59.32 5.23
(a)

Fig. 3. Characteristics of daily long-term operation using
by reformate gas ((Hy/Ny(80%), Air(40%), stack
temp=65°C, at Current Density 300 mA/cm?).
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FA A7 V(stack kW
Date
(hr) | Voltage) | (Power)
10/04 (1) 184 59.36 5.24
10/05(2) 192 58.06 5.12
10/10(3) 216 60.41 5.33
10/11(4) 224 60.85 5.36
10/12(5) 232 58.24 5.14
10/18(6) 264 60.32 5.32
10/19(7) 272 60.6 5.34
10/25(8) 296 60.57 5.34
10/27(9) 304 60.1 5.3
11/02(10) 320 59.88 5.28
11/03(11) 328 60.05 5.29
(b)
® . Vltage at 00mA
—— Power at 300mA

1 2 3 4 5 6 7 8 9 0
Date  |F& A3 V(stack kW

(hr) | Voltage) | (Power)
11/09(1) 352 59.2 5.22
11/10(2) 360 60.1 5.3
11/15(3) 384 59.4 5.24
11/18(4) 392 5952 5.25
11/21(5) 408 59.58 5.25
11/22(6) 416 59.75 5.27
11/29(7) 456 594 5.24
12/05(8) 488 59.8 5.27
12/07(9) 496 59.8 5.27
12/08(10) 504 59.1 5.21

Fig. 3. Continued.
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