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Abstract : This study is focused on the modeling of two phase fluid flow system in the
electrode of hydrogen gas generator. The characteristics of hydrogen gas generation was studied
in view of efficiency of hydrogen gas generation rate and a tendency of gas flow through the
riv of electrode. Since the flow rate of generated gas is the most crucial in determining the
efficiency of hydrogen gas generator, we adopted the commercial analytical program of
COMSOL MultiphysicsTM to calculate the theoretical flow rate of hydrogen gas from the outlet
of gas generator.
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Fig. 2. Sections of the electrolytic cell.
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Fig. 4. Schematics of the bipolar plate

(AutocCad® 2002).
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Fig. 5. Overview of the solution process.

Table 1. Simulation conditions of the bipolar
plate by one phase flow

Density(kg/m®) 1280(300 K) [1260(325 K)
Vi st/ s) 1.2x 107! 15 x 107!
ISCOSIYAREIITST (300 K) (325 K)
Velocity 1 ~ 3 m/h
Riv. distance 3 ~ 5 mm
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3.1 One-phase flow
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oMo fEtxdd AFEE R A ujAg A
Navier-Stokes %720l ofgfje} Zri[1].

R RS

(1)
p = density(kg/m’)
u = velocity vector(m/s)
p = pressure (Pa)
T = viscous stress tensor (N/m?)
F = body force vector (N/m®)
Cp = specific heat capacity at constant
pressure (J/(kg:K))
T = absolute temperature (K)
q = heat flux vector (W/m?)
Q = contains the heat sources (W/m’)

S = strain rate tensor
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3.2 Two-phase flow
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3)

u= denote velocity (m/s)
p = pressure (Pa)
@ = phase volume fraction (m*/m?)
p = density (kg/m’)
g = gravity vector (m/s%)
F = any additional volume fraction (N/m°)
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. = dynamic viscosity of the liquid (Pa-s)

- = turbulent viscosity (Pa-s)
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Fig. 6. Simulation of the bipolar plate by
inflow rate in one phase
flow(H.0/KOH) (a) 3 m/h (b) 4 m/h
(¢c) 5 m/h. Riv. distance 4 mm.

Table 2. Boundary condition of H>O/KOH
electrolyte

Quantity
v=1~3 m/h

Term

Inlet boundary

Outlet boundary Pressure/No stress

Wall boundary No slip

of AMEAE AHHE nedn wew
o =)o) wE fdol wE FHE sz}
AgHnw fol geudd ARAA

¥ oo 99 d e ghowm Amdold
o sjmsron Avke vgon inlet H-Eol
Sol7be delofe fidol LYY weEwW Fge
Hlaht 1o 2nlEE oAz 2 Aelmz
3mh ool f4e A vt g sow
sebech

4.2 22T 2

F1g7(a) (0)& %i'—i]%oﬂ FUEE A&
< 3m/hE IAFA 3 3

Oﬂ H 23 Riv. %
mm= WA 7| HA Fe

_71_



,!

A 4

- v =
B e ™

(c)

Fig. 7. Simulation of the bipolar plate by Riv.
distance in one phase flow(H.O/KOH)
(@ 3 mm () 4 mm (¢) 5 mm.
Electrolyte inflow rate 3 m/h.

e —
DA000000000:-

_72_

Lo o ol M

R RS

o|th. Riv.gAl Eel¥te] = sgstr]
of Zt#Ao] 1 mmY EHAHE Riv.e] A57})
HAA Fa A Zgo] dEAYy 1 43
BHops W EEdhe]l AP QoA &
2 2ttt Fig.8(a)~(c)&
S AR Azl a9s
I dyse FY MR Pele agE=
4 Ut} Fig8(a)~(c)= Riv.zt2
ArkEAbel Azbel agls EEw
& 7t2 ElE 2z YER o
o2 Yyyel Av|o HF
o2 FdA o] u
o] Ro|A|vk 4 mmolA £ Bx7}
)

1o,
o

[rt
o,
=
ot

[o
&

2 o oftt
2 o E
he
g
£ Lo
il

o
Ipr

o ok

o rlo o

Velocity field [m/s

Velocity field [m/s

150
Arc-lengt!

(a)

Velocity field [m/s
-

[ RN X [ e

o
@

o
3

o
>

Velocity field [m/s
o
o

=
IS

o
@

o
N

o

=)

0 50 100 150
Arc-lengtt

(b)



Vol. 27, No. 1 (2010) a7kt R o] Aaljxo] BEgtel] e HARAL AT 7

Velocity field [m/s

0.8 . s

Velocity field [m/s
=)
o

100 150
Arc-lengt!

(c)

Fig. 8. Bipolar plate central part of the
horizontal velocity changes by Riv.

distance n one phase
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Table 3. Simulation properties of two-phase

flow
Dendity(g/cm”) 1.26
Viscosity(g/m-s) 1.5
Temperature(K) 273
Effective density
0.000075
gas(kg/L)
molecular weight B
of gas(kg/mol) 1.008e-3
Boundary condition
Inlet condition liquid(5 L/h)
Outlet condition gas
wall condition no slip
e e
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Fig. 9. Outlet of bipolar plate select of
specific ~ point(black  points) by

average flow.
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