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Abstract >> A high efficiency integrated reforming system for improving the effi-
ciency of the 5 kW PEMFC system used as the back up power of building was
studied. The separated reforming system consisted of three parts — A steam re-
former with two stage concentric circular shape, a heat exchanger type steam
generator and a CO shift reactor. Temperature and steam carbon ratio (SCR)
were control variables during operation. The operating conditions were opti-
mized based on the thermal efficiency of the steam reformer as reformate gas
composition changes at different temperature. In experiments, water was fully
vaporized in the steam generator up to SCR 3.5 and the maximum thermal effi-
ciency was achieved at the operating temperature around 700C in the steam re-
forming reactor. With the results of the separated reforming system research, we
improved the shape of high efficiency integrated reformer. The performance
evaluation of the integrated reformer was based on optimized operating con-
ditions in SCR 3.5. As a result, the developed integrated reforming system main-
tained an efficiency of 76% and constant performance over 3,000 hours.

Key words : Reformer(7ff 2 7|), Fuel processor(d & X 2| & X|), PEMFC(1 & X ™
B MX|), Residential fuel cell(A S22 91 B M X|), Fuel cel(®EHMX|)
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Table 1. Volume concentration of separated reforming system
and integrated refomring system (condition: 700°C, SCR 3.5)

Name Separated reforming | Integrated reforming
system system
CHa4 0.83 0.8
H> 78 78.6
CO 0.36 0.13
CO; 20.8 20.5

Table 2. Heat efficiency of separated reforming system and
integrated reforming system (condition: 700°C, SCR 3.5)

SCR Thermal efficiency (LHV)
Separated reforming 73%
system
Integrated reforming 76%
system
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