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ABSTRACT

This paper presents the one-dimensional model of a hydrogen generator, where the alkali solution
was supplied from the top to the dry aluminum powders. Hydrogen was produced as the solution
moved downward and reacted with aluminum. The species conservation equations were considered for
the hydrogen gas and alkali solution, while the energy conservation equation was applied to the
gas-liquid-solid mixture as a single medium. The gas rising velocity and liquid penetration velocity
were also included in the theoretical approach. The developed code was validated with the
experimental data of the hydrogen production amount and collector pressure. Additionally, the model
successfully predicted the various reactor properties, such as the concentrations, volume fractions, and

temperatures, and is expected to help significantly in the design of a novel hydrogen generator.
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Ci  :molar concentration (i = g, I, s)
D; :diffusion coefficient (i = g, I, s)
d, :particle diameter

E :total energy

g  :gas phase (hydrogen gas)

1 : liquid phase (alkali solution)

n, :particle number density
p  :pressure
Qg :Heat of formation of H, gas
Ry :universal gas constant
(= 8.20574587x10 3, m*-atm-K '-mol ).
r, : particle radius
S, :particle surface area
s  :solid phase (particle)
T :temperature
Teo : coolant temperature
t : time

Vi :volume (i = g, I, s)

z  :z-dimension

@  :volume fraction (i = g, I, s)

Ay @ thermal conductivity of mixture
o :surface tension

6  :contact angle

w; :reaction rate (i = g, I, s)
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Fig. 1 Schematic of hydrogen generator with
hydro—reactive metal.
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Fig. 2 (a) Detailed drawing of hydrogen generator;
(o) Overview of hydrogen generator
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Fig. 3 Schematics of one-dimensional model of
hydrogen generator.
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Fig. 4 (a) Schematic of aluminium particle at initial
state; (b) Schematic of reaction process.
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Fig. 9 Time history of volume fractions in reactor
bed.
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Fig. 10 Time history of H, gas velocity in reactor
bed.
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Fig. 11 Time history of temperature in reactor bed.
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