448 EnlF =83 A 229 A7 5(2010)/pp. 448-453

BT FEHE AESHE ALY 99 54 AY % A4

*

& 94 48 x 9 2 9 4
Fouga sAEgs aEgadaT

Experiment and Analysis on the Heat Transfer Characteristics
of a Channel Filled with Metal Form
Young-Seok Son, Jee-Young Shinv , Young-1I1 Cho”

Department of Mechanical Engineering, Dong-Eui University, Busan 614-714, Korea
*KAERI, Daejeon 305-353, Korea

(Received January 8, 2010; revision received April 20, 2010)

ABSTRACT: Porous media containing complex fluid passage have especially large surface area
per unit volume. This study is aimed to identify the heat transfer characteristics of high-porosity
metal foams in a horizontal channel. Experiment is performed under various heat flux, velocity and
pore density. Nusselt number decreases with higher pore density. Metal foams shows higher heat
transfer coefficients than pin-fin structure with the same porosity. This is due to the more complex
flow passage and larger heat transfer area based on the structure of the metal foams. The analysis
on the pin—fin structure may not be suitable to the metal foam structure but should be identified
extensively through further study.
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Fig. 1 Schematic representation of the experi-
mental apparatus.

(a) Cu(5 PPD) (b) Ni(40 PPD)

Fig. 2 Photographs of the metal foam used in
the experiment.
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Table 1 Parameters for metal foams
Specimen 1 2 3 4 5
Material Cu Ni Ni Ni Ni
Porosity, 0.9776 09777 0.9706 0.9739 0.9773
PPI{pore density) 5 10 20 30 40
1/Permeability, 1/Kx1077m™? 0.840 1.266 2087 2.755 3428
Permeability, Kx10" m? 119 0.79 0.48 0.36 0.29
Ergun coefficient, Cy 0.0195 0.0193 0.0139 0.0129 0.0107
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Fig. 5 Average Nusselt numbers of metal foams
as a function of Reynolds number.
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