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Effect of various boundary conditions and geometries
~in steam reformer using numerical analysis
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Abstract @ Steam reforming reaction of natural gas is an important process for fuelcell
commercialization. In this paper, steam reforming reaction is studied by numerical method.
Pseudo—homogeneous model is incorporated for chemical reactions and one medium approach is used
to take into account thermally equilibrium phenomena between catalyst and bulk gas. The model is
validated with our experimental results under the same operating conditions. Because performance
of reformer. has relation to heat flux from wall, heat flux profiles was investigated by using
Nusselt number. Value of Nusselt number in steam reformer is larger than one in channel, which
does not have chemical reaction because steam reforming reaction is an endothermic reaction. When
the difference of Nusselt number at the front and the rear is larger, performance 1s improved.

Nomenclature subscrip
C; : concentration of gas species i,kg/m’ GHSYV : gas hourly space velocity
Csi : concentration of solid species i,kg/m’ SCR : steam to carbon ratio
Dp : particle diameter,m w : reformer wall
Di : diffusivity of species i,m"/s x,r : axes cylindrical coordinate

hpi : mass transfer coefficient of species i,m/s
q " : heat flux from wall, W/m’
q” : heat sink by endothermic reaction,W/m’
R; : rate of reaction j ,kmol/kg.s

Seat :catalyst area per volume of catalyst bed,m*/m’ 1) BFEDEI7| S I H ST A| ARSI

Tm : mean temperature, K E-mail @ joonguen@kaist.ac.kr

AH; : enthalpy of reaction j,J/m’ Tfi' "}&?;r‘l‘)f?’?_g?i?ﬂ@x)kl ;ggfag-&m
. er=n L= = FSMN/HT

6r: thern:1al b.ounda.ry layer thickness,m 2) E—::i - aiobrain@kaist ac kr T

X : porosity,dimensionless Tel : (042)869-3085 Fax : (042)869-8207

n; : effective factor of reaction j,dimensionless 3) er=AET|s Y VIAESAIA- S
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Steam Reforming reaction(SR)

CHs + H20 « CO + 3H: (4)

Water-Gas Shift reaction(WGS)

CO + HoO & CO» + Ho (5)

Direct Steam Reforming reaction(DSR)

CHs + 2H20 «> CO2 + 4H> (6)
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