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Study on the Heat and Mass Transfer Characteristics of Oyster Shell
Flowing through the Bundle of Heating Pipes
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Abstract: This study is experimentally performed for using the oyster shell as a desiccant in the fluidized
bed with bundle of heating pipe. The test material is oyster shell from fishery wastes which can use
without costs. The main parameters of experiment are inlet air temperature, velocity of inlet air and heat
flux of heating pipes. Also the geometry of heating pipe is treated as important parameter. From this
study, the effect of inlet air temperature and input heat flux have much affect to increase the heat and
mass transfer. On the other hand, the effect of inlet air velocity has less affect to increase the heat and
mass transfer. And it is clarified that the oyster shell has sufficient probability for using as a desiccant in

air-conditioning system.

Key Words : Adsorption and Desorption, Bundle of Heating Pipes, Fluidized Bed, Heat and Mass Transfer,
Oyster Shell
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a) Real shell
Fig. 1 Apparent and microscopic photos of oyster
shell

(b) Particle (c) Micro size
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Species of adsorbent

X Activated charcoal
O Silica-gel

O Hi-dry

A Oyster shell
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Fig. 2 Non-dimensional adsorption amount

(Comparison of adsorbent species)
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Fig. 3 Non-dimensional adsorption amount
(Effect of induced current ; Cooling Effect)
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Fig. 4 Experimental apparatus
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Fig. 5 Detail of test section
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Fig. 6 Relationship between induced power

and mass transfer
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