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ABSTRACT

An experimental study on the design of a catalytic combustor for 1.6 kW MCFC system has been
performed. The roles of the catalytic combustor are to completely burn anode off-gas and to supply
sufficient CO, to cathode channels. In order to avoid hot spot or fuel slippage, flow uniformity at the
catalyst inlet was achieved by installing two crossing perforated plates between the catalyst and the
mixing chamber with minimal pressure drop. A Pd/Ce/Ni-Al,O; catalyst was used for complete
combustion of the off-gas at GHSV=36,000.

KEY WORDS : catalytic combustor(Z1$147]), MCFC(£§ 52+ d A Z A A]), hot spot(SHZ=3h),
flow uniformity(++& ¢ ¢ 3}), perforated plate(TH& )

Nomenclature C : catalyst

h : electric heater for temperature control
i : inlet of the catalytic combustor

0

: outlet of the catalytic combustor

GHSV : gas hourly space velocity, hr'
QO : volume, m’
V . velocity, m/s

T : temperature, C 1. M =
Subscripts SPHAEE vlFe R dte 71EY THA =Y
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Fig. 1 Schematic diagram of MCFC system
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Table 1 Flow conditions of anode off-gas

Flow rate
Gas
[ke/hr] [slpm]
H, 0.0494 9.97
(€0] 0.108 1.57
CO, 2.54 2347
CHy 0.0477 1.21
H0 1.33 29.97
air 11.1 156.19
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Fig. 2 Schematic diagram of experimental setup
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Fig. 3 Flow uniformity device using perforated plates
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Fig. 5 Flow uniformity test result for various supplying method
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Table 3 Various air supply methods for velocity measurement

metal 1 perf. 2 perf.

none fiber plate plates
horizontal 0.113 0.0148 0.0262 | 0.00814
vertical 0.0647 0.0448 0.0374 | 0.00781
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Fig. 6 Flow uniformity test results for case 1 at
O=500lpm along (a) horizontal and (b) vertical direction
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Fig. 7 Variation of temperature and CH4 concentration
with respect to inlet temperature
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Fig. 8 Image of catalyst in reaction at design point
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