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Velocity and Flow Friction Characteristic of Working Fluid in Stirling
Engine Regenerator (I)
— Velocity Characteristic of Working Fluid in Stirling Engine Regenerator —

T. H. Kim C. R Choi

Abstract

The power output of the 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 basic data
for the design of the regenerator matrix, characteristics of working fluid velocities were investigated by a packed method

of matrix in the oscillating flow as the same condition of operation in a Stirling engine. As matrices, two different wire
screens were used. The results are summarized as follows;

1. When a regenerator is not filled with any wire screen, working fluid velocity of the oscillating flow shows 1.3 times

faster than that of one directional flow.

. When a regenerator is filled with the wire screen of No.50, working fluid velocity of the oscillating flow reveals 2.5
times faster than that of one directional flow.

. When a regenerator is filled with the wire screert of No.100, working fluid velocity of the oscillating flow shows 2
times faster than that of one directional flow, regardless of the number of packed wire screens.
. Working fluid velocity is decreased wire the increase in number of meshes and packed wire screens.

Keywords : Stirling engine, Regenerator design, Velocity characteristic of working fluid, Wire screen matrix
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Table 1 Specification of experimental equipment

Engine type Two Pistons
borexstroke (mm) 235x120
phase angle 60~130 deg.
working fluid air
stroke volume ratio 1
regenerator size (gxL) (mm) 270130

Table 2 Surface area of wire mesh

2 'Q KnE E‘é I‘ﬂ No. of wire counts per surface area opening area
screen bunch (cm®) ratio ((3)
U AIGIEIR 50 200 7448
2SR 50 240 8938 0.385
" 12 299 7] A7IHelA A SR 50 280 10428
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Fig. 1 Experimental apparatus of regenerator in stirling engine.
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Fig. 2 Working fluid velocity at several kinds of operating
conditions.
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Fig. 3 Working fluid velocity at several kinds of packed wire
screens under different flow conditions.
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Fig. 4 Working fluid velocity at several kinds of packed wire
screens under different flow conditions.
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