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A study on the channel design of bipolar plate of electrolytic cell
of hydrogen gas generation system by flow dynamic simulation
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Abstract : This study is focused on the channel design of bipolar plate 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

design 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 Multiphysics™ 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. 3. Schematics of the bipolar plate designed by various array of Riv. (a) ~ (d).

Table 1. Simulation conditions of the bipolar TR ES ALY
plate by one phase flow
3.1. One-phase flow

Density (kg/m”) 1280(300 K) | 1260(325 K) A 2o o] A s A e R viol
o 1.2x 10T 15x 10" AR AFE one-phase flowE o838t om &
Viscosity(kg/m-s) o < o .
(300 K) (325 K) Ewxo] AREEOX AwpAg AL Navier-
Velocity 3 m/h Stokes WA 2ol ofge} ZTH1].
Riv. distance 4 mm %—FV . (pu): 0
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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)

g = heat flux vector (W/m?

Q = contains the heat sources (W/m’)

S = strain rate tensor
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Fig. 4. Simulation results of the

(b)

bipolar plate by channel design in one phase

flow(H2O/KOH). Electrolyte inflow rate 3 m/h.
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