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- Augmentation of Boiling Heat Transfer by Free Particles Bed
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Yoshihiro IIDA ', Takeo TAKASHIMA ' and Toshikatsu TSUYUKI *
' Dept.of Mat.Science & Chem.Engng, Yokohama Natl. Univ., Hodogaya—ku, Yokohama, 240
‘ Scool of Nursing, Tokyo Women's Med. College, Kawadache, Shinjuku, Tokyo, 162

A cylindrical heater of 0.88mm in diameter is set in particles bed, in-which particles are freely movable in liquid,
and the nucleate boiling heat transfer characteristics are measured. Materials used for particles are alumina, glass
and porous alumina and the diameter ranges from 0.3mm to 2.5mm. The maximum augmentation ratio obtained
reaches about 10times of heat tarnsfer coefficient in liquid. The maximum heat flux is also measured. versus. the
depth of heater under the surface of particles bed., The mechanism of augmentatlon is discussed. This is an passive
technique, though particles movement caused by bubble formation augments heat transfer like an active one.

Key Words : Boiling Heat Transfer, Augmentation, Free Particles, Nucleate Boiling,
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de o - A
mm kg/m ® | kg/m ® |W/AmK)
Alumina ‘| 0.3,1.0,25 | 3550 3350 12.6
Glass 0.3,1.0,25 | 2450 1.08
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Alumina 2.35 1130
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Augmentation of Boiling Heat Transfer by Free Particles Bed
(2nd. Rep. , Experiments on a Flat Heatlng.Surface)
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Toshikatsu TSUYUKI', Takeo TAKASHIMA®, Kunito OKUYAMA® and Yoshihiro ITDA®
'School of Nursing, Tokyo Women's Med. College, Kawadacho, Shinjuku-ku, Tokyo 162-8666
*Dept. of Mat.Science & Chem. Engng, Yokohama Natl. Univ., Hodogaya-ku, Yokohama 240-8501

An experimental study was made of saturated nucleate pool boiling with particle beds, in
which particles are freely movable in liquid. The particle beds are set on a horizontal, flat
30mm diameter copper heating surface. The heat transfer characteristics are measured. Materials
used for particles are alumina, alum1n1um and glass and the diameter ranges from (. 5mm to 2. 5mn.
The maximum augmentation ratio obtalned reaches about 7 times of heat transfer coefficient in
11qu1d "The mechanism of augmentation is discussed. This is a passive technique, though particles |
movement caused by bubble formation augnents heat transfer like an active one.

Key Fords: Boiling Heat Transfer,Augmentation,Free,Particleg,Nucleate Boiling
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Fig.8 Augmentation ratio for particles
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Fig.9 Auvgmentation ratio
for aluminium particles

Fig 10 Maximum heat flux
versus height of particles
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