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ABSTRACT

In this study, the performance of the SNm’/hr compact type steam reformer which was
developed for application of fuel cell or hydrogen station was evaluated in terms of gas
process efficiency. For these purposes, reforming efficiency and total efficiency with system
load change were analyzed. The reforming efficiency was calculated from the total molar flow
of hydrogen output over total fuel flow input to the reformer and the burner on the higher
heating value(HHV). In the case of the total efficiency, recovered heat at the heat recovery
exchanger was considered. From the results, it was known that system performance was stable,
because methane conversion showed the a slight decline which is about 2% though increasing
system load to full. Reforming efficiency was increased from 20% to 58%, respectively as
increasing system load from 10% to 90%. It was found that total efficiency was higher then
reforming efficiency because of terms of heat recovered. As a results, it was known that total
efficiency was increased form 75% to 83% at the 10% and 90% system load, respectively.
From these results, it is concluded that compact steam reformer which is composed of stacking
plate-type reactors is suitable to on-site hydrogen generator or to fuel cell application because
of quick start within 1 hr and good performance.

FRII@80 : Reformer(=37] 7@ 7]), On-site(8 244 %)), Compact(Fd WE), Plate(E 2l o] E),
Efficiency( & -&), Hydrogen(4:4:), Fuel processor(Q & *a13Fa))
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Table 1. Characteristics of compact type steam

reformer
Item Characteristics
Capacity exit Hy base 5 Nm’/hr
Size main(LWH) 1000 X 1000 % 1100
i
control{ LWH ) 500700 X 1400
i 360 k
Weight fain g
control 50 kg
Type compact & plate
Start time 1 hr(cold start)
Fuel LPG or NG
Raw material CHy and D.I water
rati
Operating 0.9-1.2kg/cm*(gauge)
pressure
electricity 1.1 kW(full load)
Utility purge N», 4kg/cm’
cooling air cooling type
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Fig. 2. Temperature profile of SNm’/hr plate type
hydrogen generator with elapsed time, S/C
ratio=3, SR reactor Temp.=750C.
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plate type hydrogen generator with load
changes, S/C ratio=3, SR reactor Temp.=750TC.
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Table 2. Exit composition of real operation data at
90% load and HYSYS simulation result

(dry basis)
Concentration(%) 90% Load HYSIS
H; 79.40 79.94
CO 075 0.34
CH4 0.39 0
CO; 19.45 19.72
CH4 conv. 98.08 100
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