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Plasma Reformer for Low NOx Combustion

Kwan-Tae Kim, Dae Hoon Lee, Min Suk Cha, Sang-In Keel, Jin-Han Yoon
and Young-Hoon Song™"

ABSTRACT

A combined hydrogen generator of plasma and catalytic reformers has been developed,
and has been applied to stabilize unstable flame of 200,000 Kcal/hr LPG combustor.
The role of the plasma reformer is to generate hydrogen in a short period and to
heat-up the catalytic reformer during the start-up time. After the start-up period, the
catalytic reformer generates hydrogen through steam reforming with oxygen (SRQ)
reactions. The maximum capacity of the hydrogen generator is 100 lpm that is
sufficient to be used to stabilize the flame of the present combustor. In order to reduce
NOx and CO emissions simultaneously, 1) FGR (Flue Gas Recirculation) technique has
been adopted and 2) the hydrogen has been added into the fuel supplied to the
combustor. Test results shows that 25 % addition of hydrogen and 30 % FGR rate
lead to simultaneous decrease of CO and NOx emissions. The technique proposed in
the present study shows good potential to replace NH3z SCR technique, especially in the
case of small-scale combustor applications.
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Fig. 1 200,000 kcal/hr combustor and reformer
DO ~ @ : flow & temp. controller, @ :
reformer, ® ~ @ : water supplier, I gas
analyzer, @ : power supply
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Fig. 2 Schematics of test apparatus
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Fig. 3 Combined reformer of plasma and
catalytic reactors.
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Fig. 4 Comparison of start-up time of plasma
and catalytic reformer
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Fig. 6 Direct visualization for the analysis
of hydrogen effect on flame stability
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Fig. 7 De-NOx efficiency and CO
emission along with FGR ratio
100 110
. 80k 48
¢ M:
= ]
S sof 16
S 1 g
% aof 14 8
40 4
s ]
g I 1
= 20} L2
[ P ST TP
0 520 v2d

i i it
0 5 10
H, addition ratio

Fig. 8 De-NOx efficiency and CO

emission along with Hy addition
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