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Performance Characteristics of a Regenerative Heat Exchanger
Depending on Its Porous Structure
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ABSTRACT: Stirling engine is an external combustion engine, whose efficiency approaches that
of Carnot engine with the help of a regenerator. The regenerator is a heat exchanger composed
of porous medium, whose performance is dependent on the pore structure. Three types of pore
structures are considered in the present study. They are wire screen, random wire and composite
structure, i.e. a combination of wire screens with different hydraulic diameters. The porosity more
highly affects the performance of a regenerator compared to the hydraulic diameter. The random
wire can yield high effectiveness even at a high porosity. The composite mesh gives better
performance when the hydraulic diameter decreases in the direction from hot side to cold side.
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Fig. 1 Possible losses in a regenerator of a

Stirling engine.
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(a) Schematic diagram

(b) Photograph
Fig. 2 Experimental apparatus.
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Fig. 4 Thermal effectiveness of regenerators.
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Fig. 3 Thermal effectiveness of wire mesh
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Fig. 5 Pressure drop loss of wire mesh type

regenerators.
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Fig. 6 Pressure drop loss of regenerators.
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Fig. 7 Energy budget in wire mesh type regenerators.
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Fig. 10 Regenerator efficiency in comparison with thermal effectiveness for regenerators.
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