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Characteristics of Methanol-O, Catalytic Burner according to Oxidant
Supply Method
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grgnmachine@gmail.com Abstract>> Recently, a fuel reforming plant for supplying high purity hydrogen has

' been studied to increase the operation time of underwater weapon systems.
ﬁzsies';zd ﬁ E:;reurz:’;r'zggég Since steam reforming is an endothermic reaction, it is necessary to con-
Accepted 28 February, 2020 tinuously supply heat to the reactor. A fuel reforming plant needs a methanol-O2

catalytic burner to obtain heat and supply heat to the reformer. In this study, two
types of designs of a catalytic burner are presented and the results are analyzed
through the experiments. The design of the catalytic burner is divided into that
the Oz supply direction is perpendicular to the methanol flow direction (Design 1)
and the same as the methanol flow direction (Design 2). In case of Design 1,
backfire and flame combustion occurred in the mixing space in front of the cata-
lyst, and in the absence of the mixing space, combustion reaction occurred only
in a part of the catalyst. For above reasons, Design 1 could not increase the ex-
haust gas temperature to 750C. In Design 2, no flashback and flame combus-
tion were observed, the exhaust gas could be maintained up to 750°C. However,
the O. distributor was exposed to high temperatures, resulting in thermal
damage.

Keywords : Methanol(H| Et 2 ), Oxygen (At A ), Catalytic burner(Z 0f ¢ A 7|), Fuel
reforming plant(%1 & | & S E), Flashback(% 3})
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Fig. 1. Schematic layout of experimental set-up for the meth-
anol-O; catalytic burner
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Table 1. Specifications of methanol-O. catalytic burner

Specifications

Fuel Methanol (>99.9%)
Oxidant 02 (>99.8%)
Max. heat power ~4 kWth
Dimensions (burner only) ® 76.2 x 300 mm
Max. operating temperature 750C

Methanol Methanol
E-heater E-heater

Fig. 2. Cross-section of the methanol-O; catalytic burner
(a) Design 1, (b) Design 2
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existed in front of catalyst
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