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The development of fuel processor for compact fuel cell cogeneration system

*Jungeun Cha, Heekwon Jun, Jungjoo Park, Yountack Ko, Jungtae Hwang, Wonchol Chang,
Jinyoung Kim, Taewon Kim, Inki Kim, Youngsik Jeong, Hanjoo Kal, Wangrai Yung, Woonho Jung

Key words : fuel processor(GExg]A]~8), fuel cell(FEHA]), catalyst(Zm), burner(g27)),
reformer (71 & 7])

Abstract : To extract hydrogen for stack, fuels such as LPG and LNG were reformed in the fuel
processor, which is comprised of desulfurizer, reformer, shift converter, CO remover and steam
generator. All elements of fuel processor are integrated in a single package. Highly active
catalysts (desulfurizing adsorbent, reforming catalyst, CO shift catalyst, CO removal catalyst)
and the various burners were developed and evaluated in this study. The performance of the
developed catalysts and the commercial ones was similar. 1 kW, 5 kW class fuel processor systems
using the developed catalyst and burner showed efficiency of 75 %(LHV, for LNG). The start-up
time of the 1 kW class fuel processor was less than 50 minutes and i1ts volume including
insulation was about 30£ . The start—up time of 3 kW and 5 kW class fuel processors with the
volume of 904 and 150 % , respectively, was about 60 minutes. In the case of LPG fuel, efficiency
, volume and start-up time of 1kW class fuel processor showed 73 %(LHV), < 60¢ and < 60 min,
respectively. Advanced fuel processor showed more highly efficiency and shorter start—up time due
to the improvement of heat exchanger and operating method. 1 kW and 3 kW class fuel processors
have been evaluated for reliability and durability including with on/off test of developed
catalysts and burner.
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Table 1. Comparison of the activity on the
commercial adsorbent and the developed
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Fig. 1 Comparison of the activity on the
commercial catalyst and the developed catalyst
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Fig. 2 Comparison of the activity on the
commercial catalyst and the developed catalyst

2.2 B4 JHE

AzAga2del vy A== ING, LPG 29
AG AR 2goA Lo AFESI WEEE
B 7F242) Anode-off gas & ABE ALg
wEbA] AR ARESFAA; Sk 72 U
A ZAd ddE di £ o2 F7)H)
o5 nigo=
A2, F7ts)

E
ot
&

off 9k %k o H1
ol

o] =4 A},

=

b e
Z “101'

re
fo
fo o, @, B
oz
o
o
oty
2
re
[

T KO
9 N
-+ 5 -
¥ il
2
=

it yo,
;2 £ g
lo X
o
H o2
% oo
zZ

>
e}
o

ol
-

2
o
N

22 1[F o it off

o,
4 N
e

_(3{_4‘
o

o
¥ ofn

Y #Hrtx~E A48
ppm ©]3}e] w2 (O
2 = M Yy Adsoltt.

Table 2. Specification of the developed
combustion burner
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Fig. 3 The activity of 1 kW LNG Fuel Processor
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Fig. 4 The activity of 3 kW class LPG Fuel
Processor
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Fig. 5 Long-run test for 1 kN class LNG fuel
processor
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