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Influence of Different Fillers on
Heat Transfer Efficiency of Wire Mesh Regenerator
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Abstract: The six regenerators (Reference as R1 to R6) were respectively produced using copper or stainless
steel mesh as the filler. Then the fluencies of different fillers on heat transfer efficiency of the regenerator were
investigated. The results show that the materials, particle sizes and the combination of different wire mesh have
different effects on the heat transfer efficiency of regenerator. It was found that the regenerators R1-R3 with
single-stage wire mesh have advantages and disadvantages in heat loss and comprehensive efficiency, and the
multi-stage wire mesh regenerator R6 has the best performance via a proper combination. The thermal efficiency
of the regenerator is greatly improved when the regenerator adopts the wire mesh with smaller particle sizes at
the hot end and the fillers with low thermal conductivity at the cold end.
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Fig. 1 Test-points distribution diagram of pressure and

temperature on the thermo-acoustic engine
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Tab. 1 Geometrical structure of the different wire mesh

22 R AR 2t Al fLEE lRmA

particle wire pore size/ porosity/ specific surface

size/mm__diameter/mm  mm %o area/m”’
0.075 0.04 0.12 75 24736.93
0.058 0.04 0.09 69 30921.16
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Tab. 2 Physical properties of the fillers

R He AR S RAES
FoEk . o .
.. density specific heat thermal conductivity
material s X o o
/(kg*m™) capacity/[J-(kg:K)'] ~ /[W+(m-K)"]
il 8930 386 398.0
AW 7820 460 15.2
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Tab.3  Parameters of the six kinds of regenerators

[a] b kit g KB
regenerator label  particle size/mm material length/mm
R1 0.075 il 40
R2 0.075 AN 40
R3 0.058 AN 40
R4 0.075 REEN 20
0.058 R 20
RS 0.075 N 20
0.058 il 20
0.075 il 30
R6
0.058 N 10
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Fig. 2 Variation curve of temperature T at the high

temperature end with time
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Fig. 3  Variation curve of pressure amplitude P, at high

pressure end with time
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Fig.4 Comprehensive performance of wire mesh regenerators
with different fillers and particle sizes

(a) Heat loss; (b) Comprehensive performance
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