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Basic Study on the Regenerator of Stirling Engine (lll)
— Heat Transfer and Flow Friction Characteristic of the Regenerator with Combined Wire—mesh Matrix —

S. M. Lee

T, H. Kim

The output of Stirling engine is influenced by the regenerator effectiveness. The regenerator effectiveness is influenced
by heat transfer and flow friction loss of the regenerator matrix. In this paper, in order to provide a basic data for the
design of regenerator matrix, characteristics of heat transfer and flow friction loss were investigated by a packed method
of matrix in the oscillating flow as the same condition of operation in a Stirling engine. As matrices, several kinds of
combined wire screen meshes were used. The results are summarized as follows;

The packed meshes with high mesh no. in the side of heater part of regenerator showed effective than the packed meshes
with low mesh no. in the side of cooler part of regenerator. The temperature difference and pressure drop of the regenerator
were not made by the specific surface area of wire screen meshes but by the minimum free-flow area to the total frontal
area. Among the No. 150 single screen meshes, 200-60 combined meshes, the 200-150-100 combined meshes showed the

highest in effectiveness.
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Table 1 Specification of experimental equipment

Pragsure Sensor

Engine type Two piston
Borexstroke (mm) $35x120
Phase angle 60~240 deg.
Working fluid air
Stroke volume ratio 1
Regenerator size (mm) @70x110
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Fig. 1 Experimental apparatus of the regenerator in a Stirling engine.
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Fig. 2 Cross sectional view of the packed wire screen in the
regenerator.
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Table 2 Geometrical factors of wire screen meshes
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Table 3 Specific surface areas of wire screen meshes, steel and
copper wires

Wire screen meshes | No. of layered sheet |Specific surface (sz)
150 847 32,096.5
200-60 550-197 28235.1
200-150-100 367-282-183 31,553.7
100-150-200 183-282-367 31,5537
200-150-100-80 275-212-138-115 28,025.1
80-100-150-200 115-138-212-275 28,025.1
250-200-150-100 344-275-212-138 36,712.5

Classi.| wire | wire | mesh |openning . specific
Mesh pitch dia. |distance|area ratio porosity surface
No. p(mm) | dp(mm)| £ (mm) B d  |o(mm’/mnr)

100 0.254 | 0.101 | 0.153 | 0363 | 0.664 10.85

150 0.169 | 0.061 | 0.108 | 0.408 | 0.699 16.41

200 0.127 | 0.050 | 0.077 | 0.368 | 0.668 21.72

250 0.101 | 0.040 | 0.061 0.365 | 0.665 27.30
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Fg. 3 Effect of the combined wire screen on temperature differ-
ence between the inlet and outlet of the regenerator.
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Fig. 4 Effect of the combined wire screen on pressure difference
between the inlet and outlet of the regenerator.
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Fig. 6 Effect of rotating speed on pressure drop between the inlet
and outlet of the regeneratorfor the various combined meshes.
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Fig. 8 Effect of rotating speed on pressure drop between the inlet
and outlet of the regenerator for the quadruple layered meshes.
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