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

D. G. Oh

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, 6 kinds of steel wires,
4 kinds of combined steel wires, 8 kinds of combined steel wires with screen meshes were used. The results are summarized

as follows;

Among 6 kinds of steel wires (20.7 mm, ¢0.9 mm, ¢1.2 mm, ¢1.6 mm, ¢2.0 mm, ¢2.7 mm), the two steel wires (20.7
mm, ¢0.9 mm) showed the highest in effectiveness. Among 4 kinds of combined steel wires (21.6-1.2 mm, 91.2-91.6 mm,
20.9-¢1.2 mm, 91.2-90.9 mm), the ¢1.2-¢0.9 mm showed the highest in effectiveness. Among 8 kinds of combined steel
wires with screen meshes (150-¢0.9 mm, 150-g1.2 mm, ¢0.9 mm-150, 1.2 mm-150, 150-¢0.9 mm-150, 150-g1.2 mm-150,
150-91.6 mm-150, 150-¢2.0 mm-150), the ¢1.2 mm-150 showed the highest in effectiveness.
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Fig. 1 Experimental apparatus of the regenerator in a Stirling engine.
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Table 2 Surface area of wire mesh and steel wires

Steel wire (dia) Counts per bunch Surface area (cm’)
22.7 527 5,871.57
22.0 961 7,909.96
ol.6 1,502 9,875.24
012 2,669 13,140.82
20.9 : 4,746 17,505.10
20.7 7,921 22,705.91
20.9 - ol.2 4,746 - 2,669 15,322.96
6l2 - ¢0.9 2,669 - 4,746 15,322.96
812 - ol6 2,669 - 1,502 11,508.03
el6 - ol2 1,502 - 2,669 11,508.03
150 - 209 500 - 4,746 27,699.78
150 - @l.2 500 - 2,669 25,517.64
909 - 150 4,746 - 500 27,699.78
gl.2 - 150 2,669 - 500 25,517.64
150 - @0.9 - 150 250 - 4,746 - 250 27,699.78
150 - #1.2 - 150 250 - 2,669 --250 25,517.64
150 - #l1.6 - 150 250 - 1,502 - 250 23,884.85
150 - 22.0 - 150 250 - 961 - 250 22,902.21

204

sUN O AYIY Y U RSN 54 -

& AAtste] verd Zloltk & 34 FUAEA @Y A
mmﬁl AA 52708 A7 24

5,871.57 em’2h= & Yet
T 1502 ARESISITH
é*d_( 4557, AT ARAETH
3t éﬁ*o}@‘ th EolA 20.9-01.2
= ZH*ME @01%2‘5} HEO# ubro] JHHR Zof A
00.9, BZHF- Zol| A 01.28 ThZE Fol Ao °l
we] MY FARL 15,322.96 cm’0|3Ath o1.2- 1504

= AY71E AoLEOR IR o] 719G £ %dﬁ

6125 266971, WZH- &l A 150 WAE 5009 433}
gor o] o A FHAL 25517.64 cm’°IUTh 150-00.9
-1508] 3¢ A7) & HogEo s 35Eate] 7t R&

HAHE 1509 A F7F 01] AA 00.92 47467), BLH =

off Al WA E 1509 e AT o] W) HE X
WL 27,699.78 cm’o] Tk

A0 84 3 HZAE0) B IAEEm)= 4F A
o 18%9] 7HA = 20719 23S At RS A%
AZo] sty HY AAMZ A EAE HESN SH3
ck FEHE9] A= 100 rpmellA 600 rppmZ7HA] 100 tpm
A ZTIANA AL ek E8 42 T 10048 Zo)
4= 2 WAL P, Pest A7) A ] At
APE AEHR] Alo]#]4] ¢FH X (kyowa, DPA0.5SK)E ©]-&
st} SA3TE 5= K¥ GAYE o]g3ste] AR~
Zo] Wko 2 STIANT,~Te)E St BF 2 d533
25T, Ty) ¥ ¥4 o, 79 25(Ts, To)E S5
ok o] &4 HowNE ATE FEMWA A/DHSSIL
Aol g3 221 ST

3. 34 ¥ 0¥

T A MMG AIME O AT 2 U
anrcr EA
10 =0

19 32 A7) FEARA FY HA 60.7, 009, 1.2,
1.6, 2.0, 02.7% ARE31L, 7|32 3 £EE 100 rpmel|
A1 600 rpmZ7HA] RSHAIZE of A87] Fde] 252 vet

d Zojo}, 2elM gl o) A7) o] LEAR= A7)
o] FAAR ARRSE HAl9] o] AErE, & 21 1
o] F45 AR A B0 0079 AL 7)H A
$100~600 rpmAte]e] &EA} Hito] 87°Col 1 094 |



AL 85CE 2T A7}t Yk

I8 4= 9 29] FA] SEA el sl U 221004 A
A7) e oFy A2 Ae A9E vehd Blojoh 1)de
A9} o] A9 A A o] ARGFF o] e xpt Zobyl
o}, o] A7) FAAY AL EHF o] Haste] 75 A
o] £o0i57] woletal A7} gt} A7) e o ap
7t 2 A2 Jgdahd 24 007, 009, 1.2, 61.6, 2.0, 62.7
o)tk 00.79) HALE YA} AT 0.0043 keflem’(4.214
kpa) HA 0.0023 kgflem(2.254 kpa) 2E HH 0.0032 keflem’
(3.136 kpa)317, o 0.99] AL 1 0.0015 kef/em™(0.147
kpa), AA 0.0003 kgflem’(0.9294 kpa)°.Z 3 0.0009
kgf/em’(0.0882 kpa)Z VFEIL 00.72] HA10] 0.99] Ao
vl S H 35 E A vERd

ol I8 3% 1Y 49 AHE HH AYE qHFo] 7P
& 2 00.70] G HA 65F Foll A7) e L&A}

AT(T)

0 100 200 300 400 500 600
Rotating Speed(rpm)

2.7 —l= 2.0 ——01.6 8= 1.2 —— 0.9 —o—¢o.7|

Fig. 3 Effect of rotating speed on temperature difference between
the inlet and outlet of the regenerator for different bunched wires.
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Fig. 4 Effect of rotating speed on pressure drop between the inlet
and outlet of the regenerator for different bunched wires.
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Fig. 6 Effect of rotating speed on pressure drop between the inlet
and outlet of regenerator for the combination of various wires.
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Fig. 11 Effect of rotating speed on temperature difference between
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Fig. 12 Effect of rotating speed on pressure drop between the inlet
and outlet of the regenerator for the combination wire-mesh with
wire.
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