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Experimental study of a combustor-coupled heat exchanger for
compact SOFC system
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Abstract: The catalytic burner and heat exchanger in the peripheral thermal management system of a
compact solid oxide fuel cell are coupled into a catalytic heat exchanger (CHE). The thermal performance
of the CHE and the catalytic conversion of methane were investigated experimentally. The performance of
the CHE was tested, compared and analysed when only catalytic combustion or heat exchange was taking
place, compared to the performance during normal operation. The results show that the heat transfer
efficiency of the CHE in normal operation is 10% higher than when only heat exchange is carried out, while
the catalytic conversion of methane is 4% lower than when only catalytic reaction is carried out. Although
CHE reduces some of the catalytic conversion performance, it improves fuel utilisation, so using CHE to
replace the burner and heat exchanger in a system can improve heat transfer performance, speed up system
start—up or be more fuel efficient for the same start—up time, save manufacturing costs and system space,
and reduce the heat load on the remaining thermal components. Potential applicability and broad prospects

in compact SOFC systems.
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Fig.2 Experimental system
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Table 1 Experimental setup of the effect of reaction

time on catalytic conversion
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Table 2 Experimental setup of the effect of fuel

concentration on catalytic conversion
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Fig. 5 Effect of fuel concentration on CH,

catalytic conversion
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Table 3 Experimental setup of CHE catalytic conversion performance

B S A/ (gemin ) = <R E /K CH, Wiht/(gemin ') ¥z <t/ (gemin 1) 5[] /min
CCO 52 770 2.6 / 0~30
CHE 152 770 2.6 150 0~30
CCO 152 880 2.6 / 0~30
CHE 152 880 2.6 150 0~30
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Table 4 Properties of hot—side mixture after CHE

full development
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