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sjshin@kdiwin.com Abstract >> Solid oxide fuel cell (SOFC) operates at high temperature, therefor

has the advantage of higher power generation and using exhaust heat than other
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In this study, the reformer structure, operating characteristics, and thermal effi-
ciency were evaluated for the optimization design of a heat exchanger type re-
former of a 1 kW SOFC system.
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2.1 7| E¥
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CHs + H,O = CO + 3H,, AHaggk = 206 kJ/mol (1)
CO + H,O = CO, + Hy, AHwsk = -41 kJ/mol (2)
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Side view Top view
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Fig. 1. Double tube structure of general pellet type catalytic re-
former
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_-Through hole

_-Reforming reaction unit

|_-Heat source supply unit

Reformed gas Out
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recovery unit Inner Tube

Heat source In

Fig. 2. Structure of reforming reactor
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Fig. 4. Reformed gas composition by temperature
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Table 1. Reformed gas composition by temperature

Temp. H CO CH4 CO;
381 13.14 0.02 81.41 5.43
418 30.39 0.19 59.93 9.50
463 49.61 0.77 36.12 13.50
513 60.42 2.01 22.98 14.59
564 68.18 4.17 1331 14.34
615 73.34 7.19 6.56 1291
672 75.15 11.17 2.50 11.19
747 77.40 13.17 0.28 9.16
807 77.16 14.81 0.02 8.01

Fig. 6. Hot box structure for reformer test
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Fig. 7. SOFC system and gas analyzer
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Fig. 8. Reformer-burner module

Table 2. Gas composition

Comp. Ratio Unit
H» 77.23 vol%
CO; 7.44 vol%
CHy 0.17 vol%
Cco 15.16 vol%
Total 100.00 vol%
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Table 3. Average temperature of the reformer fuel inlet-outlet

Fuel out
759.2C

Fuel in
610.0C

Avg. temp.

T (L/min) X 1(min) T x A&

22.4(Z/min) < 60(sec)

2.1(Z/min) % 1(min) II < 0.9881

= 206 (kJ/mol) < = = 60(e0)

= 0.318kW
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Table 4. Average temperature of the reformer BOG inlet-outlet

BOG in
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BOG out
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Avg. Temp.
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