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Performance Prediction of a Solar Power System
with Stirling Engine in Different Test Sites
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Abstract

The simulation analyses of a dish solar power system with stirling engine in this study
are applied to system performance prediction in four different test sites; Seoul, Pusan and
Cheju in Korea, and Naha in Japan. The effects of difference of concentrator type such as
monolithic and stretched-membrane construction on system efficiency are also evaluated.
The total amount of generated power for a year depends on the site. However the total
maximum system efficiency in every site is approximately 16% and there isn't a striking
difference. It is also found that the maximum collector efficiency of stretched-membrane
concentrator is about 3 ~ 15% lower than that of the monolithic type.
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Fig. 1 Block diagram of solar power system
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Fig. 2 Assembled dies of concentrator
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Table 1 Specification of concentrator and receiver

Type of error (mrad) Casel
Slope error( o ) 25 x 2
Tracking error( Sensor, Drive ) Each 2.0
Receiver setting error 20
Reflecting mirror setting error( Om )| 20 x 2
Specular scattering error 0.5
Solar image 2.8
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Fig. 3 An example of predicted engine performance
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Fig. 5 Monthly predicted collector efficiency of
concentrator/receiver system in  Seoul
site, Korea
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Fig. 7 Monthly predicted collector efficiency of
concentrator/receiver system in Cheju
site, Korea
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Fig. 6 Monthly predicted collector efficiency of
concentrator/receiver system in Pusan
site, Korea
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Fig. 8 Monthly predicted collector efficiency of
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Fig. 9 Monthly predicted system performance in
Seoul site, Korea
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Fig. 11 Monthly predicted system performance in
Cheju site, Korea
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Fig. 10 Monthly predicted system performance in
Pusan site, Korea
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Table 2 System performance predicted for a year
Site Seoul { Pusan | Cheju | Naha
(Ib)yeazf 499.485 | 567.715 | 513.648 | 1,425.29
[kWh/m"]
(W) yea 10,548.3(12,722.3(11,917.5(30,728.2
[kWeh]
LW o) yvear] e 1,889.1013,983.90(4,076.70|20,216.2
[kWh]
(Isvsdver | 1501 | 1688 | 1748 | 1624
[%] |
6. A%

2 dPdixe 24P AL IriBeR de
Bdg wHAxde dsld 28y JFJriE &
£ AlAdel AXALE g@AUNT] HEA,
RARA, AFA 9 g9 YAE AAEA d
Hg B3 A2"y g oFdam, MG 9
T 2RRE vy oS Fe FAyes 49
o},

(1) 288 3719 g AFEEL dAYe
ZA$E0E 33 2 A3 ~ 15% A= AY
Arrge) Aol wel FrbsHe Aol U

(2) FFE &L A2y HxFAeo] FH Q)
AgdYrtFol FatA &AL, 9rjxe] 9
3 g Ao givh

(3) o AAFAL AN dRE T F
Nae] gdz 2 0 582 HAdUrlge] oE
3l gh7t w&oll, AEAl, FAAl E AlFA
vt Uslalzl wR ol

(@) YA 149 22 YAEE o2
29 of 38) xR F ALHILEL A9
5

(5) A7 BN Az Y AFME
Alzgle] AugAFe Eolyl g Wkl "Wa
Eia=3

01A017

¥7)

 A7e ¥SREAGY 200dE FAAY
A dEAFAY T2 aW(00-06-06-0 1 2"
Azle] ozt Bldg EHA2de HHHA)F
20019 T4 A Yol 23l wjo)
Adigte] dFAA7SLEATHEYG FATEAT
2 Y8 AYS HHFY, =5& F4 ;AR
g2 24 A=Y,

Fazd

(1) BAMESE, “RCII0 HIRBES LM
BARICEE LA R > 794 7 g
REERZRIFIFHRICHT 2%, WERERRE
£ 7 pp I-1 ~ 1-9 1994

(2) tB—&, Wi—F “zg—)rxzrvr#

A KBRBEEL 77 ntERR,” X5
XA NX— Vol 24, No. 5, 1998,
(3) G. C. Coleman and J. E. Raetz, “Field

Performance of Dish/Stirling Solar Electric
Systems,” 21st IECEC, No. 869136, 1986.

(4) MEE, LBE “KBEEFEZL-Y v
YBELTTLORE” BABRKRBELEA
BBEROUE, 19U,

(5) O. Goebel and D. Laing, “Second Genera-
tion Sodium Heat Pipe Receiver for a
USAB-V-160-Stirling Engine : Develop-
ment and On-Sun Test Results,” IECEC,
1993,

(6) W. B. Stine ,at el. “Solar Energy Funda-
nentals and Design,” John Wiley & Sons,
1985,

(7) W. R. Martini, “Stirling Engine Design
Manual,” NASA Lewis Research Center,
NASA CR-135382, 1978.

(8) MM, “FARREM(Tokuno dynamo),” K
AR T(RR)

M-128



