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Effect of heat transfer enhancement using rectangular fins of metal hydride
particles bed on absorbing hydrogen characteristics

Masataka KOSAKA ™ and Masanori MONDE

*3 Institute of Ocean Energy SAGA University
Hirao 1-48, Kubara, Yamasiro-cho, Imari-shi, Saga, 849-4256, Japan

One of the improvement techniques of effective thermal conductivity for metal hydride particles
bed is a insertion of rectangular fins into the bed, by which the heat transfer characteristics and
reaction kinetics can be enhanced. Rectangular fins are inserted from 3 to 6 into the metal hydride
particles bed and effective thermal conductivity has been measured using unsteady method in a
temperature range from 5 °C to 50 °C and a pressure range from 5X 107° to 2.1 MPa. Hydrogen
absorption amount of metal hydride has measured by constant volume Sievert’s method. Reaction
kinetics is defined as a ratio of 80% of maximum hydrogen absorption over the absorption time when
the amount of hydrogen absorption reaches its corresponding value.

As results, rectangular fins are useful for the enhancement of the effective thermal conductivity and
reaction kinetics of metal hydride particles bed. Effective thermal conductivity and reaction kinetics
have become 213% and 94% increasing compared with those without fins, respectively.
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Fig.1 Schematic diagram of experimental apparatus
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Fig.2 Schematics diagram of Reactor
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(d) 6 fins

Fig4 Photographs of reactor with fins

Table1 Experimental condition

MH fillin, Fins Weight ratio
Number of fin le] . lel [mliss%]

0 125.8 0 0

3 129.9 3.0 23
4 136.1 4.1 29
5 130.6 5.1 38
6 130.0 6.2 4.6
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Fig.5 Comparison between particle diameter and void
fraction

(c)After 19th hydriding

Fig. 6 Photographs of MH particles by SEM
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Fig. 7 Temperature histories in the reactor by
hydriding

(d)After 48th hydriding
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Fig. 8 Transition of maximum temperature

distribution by hydriding
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Fig. 9 Effective thermal conductivity without fins

Table 2 Decreasing rate of effective thermal conducitivity

State Decreasing rate [%]
After 7th hydriding 21.1
After 11th hydriding 355
After 19th hydriding 39.0
After 48th hydriding 440
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Fig. 10  Comparison between effective thermal

conductivities without and with fins

Table 3 Increasing rate of effective thermal conductivity

Techniques Increasing rate [%]
3 fins 170.0
4 fins 156.1
5 fins 199.2
6 fins 240.0
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Fig. 12 Comparison between effective thermal

conductivities and reaction kinetics
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