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Investigation on Catalytic Combustion of Hydrogen-Air Premixed Gas
in 10mm Scale Catalytic Combustor

Wonyoung Choi’, Sejin Kwon"

ABSTRACT

Catalytic combustion is one of the suitable methods which is applicable to micro heat
source due to high energy density and no flame quenching. And hydrogen can be
oxidized at room temperature with platinum catalyst. So hydrogen-fueled micro catalytic
combustor with platinum catalyst can be good and easy-handling heat source for
another micro devices. In this work we focused on general catalytic combustion
characteristics of hydrogen—air premixed gas in 10mm scale catalytic combustor for the
further application to micro scale. Platinumm was coated on dense ceramic monolith which
can be installed in simple-structured catalytic combustor. We investigated the effect of
flow rate, heat loss and platinum percentage in catalyst-coated monolith on catalytic
combustion performance by temperature distribution in the combustor. By those results
we confirmed catalytic reactivity and estimated reaction area. And we simulated micro
scale catalytic reaction by sliced monolith. The results of this work will be important
design factors for micro scale catalytic combustor.

Key Words : Catalytic combustion, Micro combustion, Catalyst, Platinum
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Temperature Profile (flow rate: 1014mi/min)

600+

8

¢

temperature(C)

0 20 4 60 80 100 120
time(min)
Fig. 11 %2 7% 384 g2 U 2

d&d ol BAgGlel F AFE o]AdlA
Tiol 100C 2 A FA3 FrsteE Aol
vebwte, 28l T Te9 2237 T8k T
o exxrY © & B4S HYu =& dg
A# F 2087 E AY vxd 2% d37 b
Elue Aoz Hol d&ae) ool mA e
£ ¢ F Sl

33 /o 5 WF v|Se A

W wigo] 10%9 3.7%E °F 2.7¥] Aol s}
AUA T A4y WE LT WSE Fig. 129 2
of Ael Aolst A& oz uehdoh wekA
e AE ¥ Bg gdo] § A4S 2E EUs
O3 2 4 ok ok o e WFoz ge
ETRE 9g 4 9o AnF Ay Al ==
HAe BE 4 o e FoT

=

P
]
o,

k= =4
xR

34 dMs U3 Aol As nF

T FE ololA d&4dE FHEA Tiol
100C2A A FAsste A2 4¥s oz
Aok AFole da7d 257 @7 "HEo
ARHE L A4 HH7t I 9EE 3
AL 4L TFHAR 4 4A e 8 7]
HA 7l © 2olng 2 Ago] tuA "ok
7137 BF 2 44 8L Qo] sFIn d
A Hoz 718t daqd & d47] %8
wole ol AMEHE7] WEd A&V L£xE 34
8] Fego.

EE WS GGl vl FobA AT A A

T yrgo] dojun FYEY HEQA Ty, Tz H
iz whg glo] dAGT dojus AogE B
dot. 2 ZARE A FFH BT ge 3
o)At T3 Te8 Aol7t Tesb Tay Aolxt}
BAe 7 9 7t% 9 ade d3, T8 T:9
2% ¥W3E A9 L PEH 9d TL &%
7} A5 59 & 2448 3ln Qe A
¢ E F U

AA vlejaz Zv AdANE AFseE ¥
oAl Y3t 2xd Euiy By =2 4 s
A, d27] AAA FLF 2% E¥XE 4
F YA "S- Fadt 94V 229 WE
A5E ddMe A 204 By 948 &
AEE BE FFE FFdor Idde RS ¢ F
Aok E3 A7 ZoAg AFHe= Hgo] g
oJuez gdd &x FY¥XE dogd &4 ¥
Zo] Fulg FUEA, 7t FFTE o8 Fe
2 3 F9 HFAe] daFS & 5 Uk

Temperature Profile by Pt% (676ml/min)
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