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Basic Study on the Regenerator of Stirling Engine
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- Heat transfer and flow friction characteristic of the regenerator

with combined wire-mesh matrix -
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Fig. 1 Experimental apparatus of the
regenerator in a stirling engine
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Table 1. Specification of experimental

e g u i p m e n ¢t

| Engine type Piston displacer |

| bore X stroke(mm) | ¢35x120

phase angle 60~240deg. |
| working fluid Joar
| stroke volume ratio 1

regenerator size (am)| 470x110
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Table 2. Geometrical factors of wire

screen meshes

openni
et | i | e Iqanc| 18, porsitseci
mes S S ratio
e plum) (?1&‘) tlm)| & i (mm’(/imm’)
40 [063010.2001 0.430 | 0466 1 0.738 | 436
| 60 10420 0.1401 0280 | 0.44410.724 | 664 |
80 [0.310]0.120 0.190 | 0.376 | 0.674 | 891
100 10.2541 0,101 0,154 | 03631 0668 1086

.

- : 1
| 150 0.1 69? 0.065 0.104 0379 0.676
200 [0.127]0.050{ 0.077 | 0.36% | 0.668
250 [0.102]0.040] 0.062 | 0.369 | 0.669

1634
21.72
27.04

Table 3. Specific surface areas of wire

screen meshes, steel and copper wires

wire screen No. of layered specific
surface
meshes sheet (am)
40 25 10,247.8
| 60 393 14,6285
80 488 | 174393 |
| 100 1 50 20,722.7
150 847 | 32,096.6
200 0 O LI00 ] 418417 ]
| 20, 137 521890
|60 - 200 i 197 - 550
200 - 60 . 550 - 197 | 282351 |
200 - 100 - 1 5()!r 367 - 183 - 282 : 31,5537 |
150 - 100 - 200 282 - 183 - 367 | 31,553.7
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Fig 2. Temperature distribution in
the matrix (No. 80)
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Fig 3. Effect of rotating speed on temperature

difference between the expansion and compre
-ssion spaces for the single layered meshes.

2 49 2ol g A ste DJ?—J.DM%‘—

2509 FReAZ b 2A JdEs L,
thSol 200, 150, 100, 80, 60 w4 °1
o2 vebyt.  ole wAws e Frhd

e 49Wd 32 dd AEHAe £%
o) Frbshy) @R ez 4zut
£¢ AFol AET 63T AP BF
b RSl Foke) uet A F7he
& Ay ot YAZAL KA fESE

=9 Aol =37l o F ot

02

AP (kgtient) .

0 —— e

100 200 300 400 500 800
Rotating speed(rom)

Fig 4. Effect of rotating speed on pressure
drop between the inlet and outlet of the
regenerator for the single layered meshes.
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Fig 5. Effect of rotating speed on temper
—ature difference between the inlet and outlet
of the regenerator for the various meshes.
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Fig 6. Effect of rotating speed on pressure
difference between the inlet and outlet of the
regenerator for the various meshes.
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Fig 7. Effect of rotating speed on temper
—ature difference between the inlet and outlet
of the regenerator for the various meshes.
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Fig 8. Effect of rotating speed on pressure
drop between the inlet and outlet of the
regenerator for the various meshes.
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