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Abstract: The efficiency of regenerator of Stirling engine influences mightily the performance of Stirling

engine. The periodical oscillating flow in the regenerator and the heat transfer characteristics between

fluid and regenerator are modeled in two dimensions by the dynamic mesh model of the commercial CFD

software-FLUENT. Moreover, the regenerator temperature field can be also simulated when the

Stirling engine begins to work. The results show that the effectiveness of regenerator and loss of flow

resistance decrease with the increase of the porosity, and increase with the increase of length-diameter

ratio. Therefore the porosity and length-diameter ratio need to be selected according to the overall design

requirements of the engine.
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Fig. 1 Section view of Stirling engine
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Fig. 2 Physical model of Stirling engine
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Tab.1 Part size of Stirling engine

B H W
H%/cm 6.6
Il #A A KJF Le/cm
FLEE A &
BB /em 7
HoAls JFAER A B/ cm 22.4
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HiL4E/cm 5.8
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Fig. 3 Variation of regenerator axial temperature with

time

36017, /D=0
359} £=0.6977 f“\

358}
357§

356} \ \ /
355} % f
354} \ / \‘ r;
353} LY k¥4

352

T/K

Pl 4 8 i v UL B T 7 A2 Ak
Fig. 4 Variation of cool region temperature with

time

2.2 [EIABAMEMKZLENHERMERNZ NG

TET R AR K S LB A AR as IR AR - A e 3
Wt Bl A T B 2 b O ) B4 i RE T 7R
Ve W Y BEAS ARG - S BE 2 R 2 i I B
AT RLA g A 00T [ R 19 A 0tk g il Ok B
HEME 1. SRR AR S FLTE SE Bris A7 i A2 b il
TR PR IR A7 A 2 O 15 BT 2 0 SR A T A
i i R B8R T V4 S it JBE o DRI [l 68 1A R e i
ANFNEACR T W E (p<<D. L5 H T 3CHk
BERP PR AEIFAT xS G L RS

:Yi]g - ng
17T, — T,

s T, 28 POV B B U A A Sty 114 T 5 38 5 Ty
R PR B B i RV ity 1 R T, R 1R IR
Ry BEIE A ¥ v ) L BT L

P 5 Ca) JI 7 Ry FLBR 3R e CA0 AR 37 1 48K 1 5 3 3
SO R T 2 He) KRl 0. 65,0, 697 7,0, 72,
0.76,0.80 B, [l $4 &5 A %50 M bl L Bt 2 19 45 £k i
2. MW LLE Y, B EES 1A R0 5 LB 38 AL
B o B3R R T AL B 5 Y 1 0 b R 2 3 Bl TR A B
TR 5 TR RS B LN S DR A Pk B B LB
PR BTG, R 51 S FLBR 2 R 0. 72 %
F| 0. 80 ZE A7 I, [m] A A AR B AR AR X ALK &
S5(h) gy 7 AR K AR B L/ Dy 28 A% [0l B 2 A7
MR E I . HTE A WA DG SRR B [ R K
72 PG 8 IBU(E T8 BB 3 o 0. 5~2. 5, H XYl &S
VED AR ARS8 $25 AR A2 L B BOUME . Rt
FEAR SCH R K AR H A UM 43 3R 0. 7,0, 8,
0.925,1,1.2, & 5Cb) af WL [ #88 i A Sk 5
K AR FIE e B A2 B AR 388 i 6 [l A28 22
B 0 AT A6 R T ARG L e PR AR R S ]

(1)



%2 B, A5 T RRAR R Sh L AP [ A P BE T 5T 269
93r 10.0 ET— 10.0
992} 9.5¢ S 19.5

L 90 /'f +/’\1ﬂ'ﬁEﬁp 190
99.1r E 8.5F 4 185 E
Z 180 <
99.0} R s R
= L/ Dy=0.925 a]il 170 &
S 989 RITRT. § 165 2%
| 60
98.8 55
: 5.0
98.7F 8 188 1.8
98.6 S tls
0.64 0.66 0.68 0.70 0.72 0.74 0.76 0.78 0.80 0.82
c (a) £=0.65
(@)nvse
10.0 e 10.0
99351 9.5} O R s 19.5
£=0.6977 9.0 w &R ) -75! 19.0
£ 85t » 4 185 &
99.301 2 8.0 f j 18.0 2
R 75} 175 R
9925} % 70t {7.0 %
e ® 65 13\ 165 %
= 6.0 o b b {6.0
99.20f 5.5 (& .\% E 155
5.0 % s % - - 5.0
0.88 0.89 090 091 092 093
99.15}
t/s
b) £€=0.6977
99.10 2 . - - s : ® ¢
07 08 09 10 LI 12 13 100 100
L,/ Dy 9.5} —o— i Ik 7 49.5
BN vs Ly / Dy 9.0f +/é\%}£j3 190 _
§ 8.5¢ 185 &
B 5 A RChE R AL B S AR AR LW AR b < 8o {80 <
Fig. 5 Effectiveness variation with porosity and E ;(5): :;(5) E
length-diameter ratio %‘E 6:5- 16.5 1%
6.0 ?\ \g.)\ 16.0
5.5 R @iﬁ 155
E2! R B 5.0 : : : : 5.0
SR RIEC PR 1.42 143 144 145 146 147

2.3 FLBEZEFKE L Xt E #4257 FE 5 5 B 22 0 ‘s
B 6 25t 1 [nl # g5 v P TR 7 Bl L R R 1 (© £=0.72

AR AT EEE 6 4 e AT L & B ] AR 1 R R 100 100

LI 2 B L 3 B B AL 36 T I DN i 9.5} +ﬁii‘ﬁf£§ 195

TN oF —a— ¥ .

FLELA R0 B 2 R 2L IR ool 5 8 1oy o

PO TR QR LI BRI R 2 80 {80 E

. 7.5} 175

5% (%) JE AR . He R 6 Ca~d) ] AT, B & ﬂ'ﬂ'g 7.0} 17.0 g%

?L@%E@iﬁﬂ 3 I 1T AR G0 [ PR VA L B ) TR & 2'3: :2'(5) P

5530 N 47 = 7 N = i/ 1 32 R N O £ R 7 S 5.5 15.5

. 5.0 s s . - 5.0

N 052 053 054 055 056 057
B 7 Frs ok B8R B K2 B Le/Dx 43 51 B t/s

0.7,0.8,0.925,1,1. 2 W}, %} [n] B 28 & 5 B 52 1) @&=08

W 7Ca~e) AT AT, Bl & K A2 Eb By 38 m, i 18 K B 6 [nlHARE o B FL R % A9 A5 1L

BERA, {45 (0] PRB8 8 B i R RS . X B R Fig. 6 Variation of pressure drop of regenerator with

25 T 3l BH. o ¥ g BEL 45 2 18

porosity



270 Mom oMhioE it R OK ¥ o M %46 %
10.0 . 10.0
9.5} —o— AL 195
9.0} ¥ 3t Hs 19.0
< S < <
8.5 18.5 [
%&m %n% 2 %
= 75t 175 R R R
M 7.0fF 170 H H
E 65f l6s5 & & ®
& 6of leo * % %
5.5 {55
5.0 . s . 5.0
120 121 122 123 124 125
t/s t/s
(@) Ly / D=0.7 () Ly / D=0.8
10.0 — 10.0 10.0 - 10.0
—o— #iii k71 195 95} —o— i £ ) {95
) 90 o _ 90t ~ 190
< $’s & & 85¢ 185 &
% 80 = = sof 180 2
= 175 R R 15} {75 R
1 470 B 14 70F 470 H
I d6.5 & E 65 165 &
G \ 160 & ® 6ot 160 %
15.5 55 133
m 5.0 5.0 s - 5.0
090 091 092 093 136 137 138 139 140 141
t/s t/s
(¢) Ly / D;=0.925 (d) L,/ D=1.0
10.0 _ 10.0
9.5} —o— RS 9.5
L 90} al —=— VU E ) {90
£ 85t ﬁ ﬁ 185 &
< 80 $ k: {80 Z
R 75t 175 R
M 7.0 170 H
£ 65f {65 &
& 60f 160 ¥
5.5t g 15.5
5.0 L = . 5.0
216 217 218 219 220 221
t/s
() Ly/ D=12
B 7 [l A8 e R B A2 B i A Ak
Fig. 7 Variation of pressure drop of regenerator with length-diameter ratio
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