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Abstract

A low temperature differential model stirling engine is manufactured, and its operation characteristics
are measured and analyzed by SIMPLE analysis model, in which heat transfer processes are simply
considered. The heat transfer coefficients between working fluid and heat sources in the analysis are
estimated by comparing the P-V diagrams by experiment and by analysis. This result may be very
useful for further design and manufacture of model Stirling engines as well as real engines because it
provides a comparatively correct predictions of the operation conditions and power output. It will be also
conveniently used as an educational material for mechanical engineering students because it can be a
nice example of optimal design process to decide the phase angle and compression ratio of engine design
with a simple but realistic simulation.

JlE MH Ty @ 7HE% A% £5(K)
T, : WzR A3 LEK)
Cr At v k]/kgK) LL Lig; A
co7hE s %
c. B 9 k)/kgK) L” we M i (m>
RN A o
k 4] &4 8] (Cp/Cr) t e
R 71 # 44 (k]/kgK) W 1 @HALd Work
A g HA(m") Ug : 7HE% 449 Wiy k)/kgK)
-
7, %) U, wdE A3e Wi vx(k)/kegK)
M = HERH F AH AB(kg) . S
. P h= = O o k=4 2= -
my 7GR AF W kg) fro VBT AE FAN W GUT ATWRE
mp 0 WAR AH Fke) ; by o 7R AE §A9 OF 4¥2 ARWMK)
R hro tourlel UF dRE AFWmMK)
Twy © 7b9 €%(K)
k e #He dAEE(W/m K)
Ty @ W7 RE(K) g rane s
kr D YZ4Ee EAEE(Wm K)
* Jfeln jety 7] A-Fsta . =) ‘ I= P
cx Qe e AT Ky v ovae @28 AWK
w2+ 39, g 7|43y K, : 37Re 448 AFWK)

-199-



AE
rain 7}
R
cycle)yell 9js
Fe 7144
stirlingoll <} 3}
cveledl 7+ 77k
ol

ZH "é‘ *¥°]a(closed regenerative
AR E 7|AA 42 HEAA
FA2AM, 1816 ¥=9 Robert

[e]

0 o2
=

LU 2 sy
Bz gy

14
E O
L

olgd dagg 7
Yo &8ol 7hFst
fof 2w PHol glo
dg BA up =
go2AM 71AH8 Fx=7}
o] Hope FHo=
A7 dFsEE do
2 A8 A7t s gy

F

=

W b
(& do f?L

(

e I St LR N N 1o B O
-
lﬂ

o o2 S ool T

20,
¢ 8

Zl(Stirling enging)®] &3}

Bg dzle adr gt
Ei} 28 28y ﬂ-e—

]/q N_g_kl [e]

>,
|o

L
R
o 2w
z 2
o J}U
®
}ﬂ!

Sl S jd

tle

ug
o
Mo

e

is)
= ofrt

~N
-

ol

o rlo
oo o 2o R oMoag O 8

)

)y

o

W
£

%

-

Fo2A JATE
EHEE 2 B4 7Moo =29 HZ
de] 8482 2% 268y Az AL g A

Eﬂfﬂ AR AF7 T3 x} oim A A A
L3 o]Folx 1 gl bl A

A

2

A R &
PR EA Eeig
22 2% ~Ag¥Y

=

K-
A7

A& 7180l NEHALSH Camot

AHE FEZ o] Bobol Uy BAH}
QeFe A4 Aolg 2o

FozX, A4y 2o
AA G, 2Ez|

transfer coefficient)®] %

A gAste 717
%T;} upeb, A, A
°_]oﬂk] Hl-/%]zﬂ. u])\ =
]-rﬂ -rlb‘ﬂ*iﬁ Azl Z}X‘ﬂ«]
Aol A& Fox
3!-%01% &, °]:=3 -r]?fﬂ"ih 7]*“
S 7Rz g FAAJA HA .
g9 g g9, A & uF
g Ao dAsE=  Powerpiston C
Displacershaft & guider Alo}9) vla & Zo
a4 >7HA 71 A HE i AF ]Zﬂ«]
b A7 m, g A 2AskA g A 9o o
A, A3 AP AR o= Hk ol T

L=

o b

2LE b b on

N
-

o}

o 2 g do T M Jo w o M

mEoirguﬁ_RIOéir{mJ}ﬂ

5
[=%
®
-

L
o !

N

o =
e

Fig. 1 Photograph of model stirling engnie
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Conservation of mass
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Table 1 Experiment. condition.

Phase angle (Deg) 100
Displacer storke (mm) 10
Powerpiston storke (mm) 8
Compression ratio (ry) 1 @ 95703
Atmosphere Temp. (K) 290.15
Cooling Temp. (K) 293.15
Heating Temp. (K) 300.15 ~311.15
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