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The Efficiency Prediction for Plate Type Steam Reformer
with Shape Change of Combustion Chamber
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ABSTRACT

According to the propagation of fuel cell system, the importance of that system efficiency is being
magnified. Thus, the efficiency improvement of reformer which is the important part of fuel cell system will
be required. In structural aspect, the reformer is classified into cylindrical and plate type. Plate type reformer
features better maintenance and space efficiency compared with cylindrical type. In this study, we changed
the shape of combustion chamber to improve the reforming efficiency. And then we performed the CFD
simulation to predict the spacial distribution of temperature. Analysis cased contains with baffles, fins, baffles
and fins, and without those. In case of only with-baffle, temperature distributions were uneven because the
high temperature stream was concentrated near the baffle end. In case of with-fin, the temperature distributions
were relatively even than other cases.

KEY WORDS : Plate type steam reformer(3 3 4=%7] 7§12 7]), Combustor(14~7]), CFD(H4AH-A] <
s}, Baffle(¥]Z), Fin(H)

Nomenclature P : pressure, N/m’
. porosity
T,, : average temperature, K : viscosity coefficient, m’/s
Qsrp - heat transfer at STR surface, W : velocity, m/s
Dy, . particle diameter, m . density, kg/m3

. particle coefficient

ﬂ_ﬁb@"’g

T ) : temperature, K
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Fig. 1 The 3D model for plat type STR.
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Fig. 2 Mesh with base model for analysis.
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Table 1 Case description

Case Case Description
Name | Number P
Base . .
Case 1 Doesn’t install anything in combustor
Add 5 Add the baffle in combustor. Baffle is
Baffle installed in parallel with STR’s baffle.
Install the fin on front wall of STR. Fin
Add R . .
. 3 direction is parallel with combustion gas
Fin L
flow direction.
Add 4 Install the baffle and fin together in
Dual combustor.
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Fig. 3 Region definition of STR.

49] A5l o 3008t 7o) AR AR A

23 M X 3
=

H =A
2.3.1 0HA =2AH

H

AAAA A47] 2 STR W fs 544
caseoll Al W7 292 low reynolds standard k-¢
model©] #8510, ARE-E A uf A o] Z}A|
g g2 Furads sy updd Axte)

A A1 A +2}7} 1.0E-4 o] s}

O

{0 r_|>f_‘
R

232 3A =AU
Fig. 69141 K= whel o] f147]9}F STR -2
-Ee w2 Hel glow, AEr]e dAA
71 F1 vhEde] opdl Fs wel A

2 rl
f~

boooft XNy
2 ox
30,
o
:oé
1%
of
18
rO
IR
=2
i
i
it}
i)
M
)
=
S

H o2 K %
12 %o = 4l oo RN

%

o

D

[\

=3

i

ful

=

ST 39 rQ oo
£ 1o b o

_Qﬂ
W
e
B~
He
>
2
i
-
Jon
fon
i
Ho
iR}
>
N
o
>d
N
foi
nNo
2
(@)
[
[0¢]
[



08

ot

ot

STRl &

AB2

Sastol e ds W=

Table 3 Properties of operating fluid

STR Combustor
Molecular
Weight (¢/mol) 17.086 29.072
:
SUN Specific
Heat (kg-K) 2.841 1266
Dynamic
Viscosity (Pa-s) 2.440E-05 4.94E-05
Thermal
[ Conductivity 0.083 0.077
(W/m-K)
i ==
Fig. 4 Boundary definition.
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Temperature Velocity BO;;S:IY A0 dHGE flote] wiES HA| g case 29 4
. o A% 2ol0] BT L1 AhdHe AE 2
STR 35K | 7830 ms | Yoo
Inlet Inlet
STR Pressure
Outlet Outlet Table 4 Properties of SUS310
Combustor Velocity - 3
Inlet 1273.15 K 0.115 m/s Inlet Density 7060 kg/m
Combustor Pressure Conductivity 16.2 W/m-K
Outlet Outlet Specific heat 499.87 J/kg-K
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Fig. 6 Heat transfer at interface of STR and combustor.
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