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Optimum Design of a Compact Heat Exchanger with Foam Metal Insertion
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ABSTRACT: The optimum design of a heat exchanger with porous media insertion is stud-
ied in this paper. It is considered that the aluminum foam metal is inserted in a flat plate
channel and air flows through it. The influence of the microstructure of the foam metal on
the pressure drop and heat transfer is investigated utilizing previous analytical results and
existing correlation equations. Design parameters are identified as the unit-cell size and the
ligament thickness of the porous medium, and their effects are examined. The results show
that there exists optimum microstructure of the porous media maximizing heat transfer with a
constant pressure drop. When the increase in the pressure drop Is within a practically accept-
able range, the increase in the heat transfer is dominated by the increase in the heat transfer
area due to the porous medium insertion. Consequently, among the porous media with a con-
stant pressure drop, the heat transfer is maximized with a microstructure with maximum
specific surface area.

Key words: Porous media(th3 & 3), Heat exchanger(@ @ #7)), Foam meta{ ¥ X F<%), Po-
rosity (6} =), Permeability (5 7}-&)
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medium insertion.
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Fig. 2 A channel filled with porous media.
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Fig. 3 Microstructure of foam metal.
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