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Fig. 2 Concentrator structure and mirror units
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Fig. 3 Elevation-azimuth angle two-axis tracking mechanism
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Fig. 4 Force analysis for the two-axis tracking mechanism

K 3a YIRS SR d=d, sing , B (1) 3

SR
d:dEC\/l - [dE(Z}_dEH cos(a, +a, _B)]z
digy + d e = 2d gy d i cos(, + , = B)
P 4 R O B A LG AL
L’=L'+L;-2LL, cos ¢ (3)
Li=L+1*-2L,Lcos(a+6)
A, L—ME&SEAYE T A B I
22 KPR K L =1073.8 mm, L, =1436.5 mm;

(2)

e=¢,+B o, HE BN 0 WIIHIE A, ¢, =
25.087°; 6 =24.775°,
TR B AR IR d =L, sin@+a) ,
i) HETAS 3
[Ll — L, cos(p, +:3)]2

d =L1J1 T LA 12-2L,L, cos(e, +B)

B S SRkl I R RSBl = R f i AR A . TR
R E AR G 0 R B e R R B KO e 2%
P A B AR 15O IR 2t R 5 i -
LA 1 R RS W e B AR 1 14 R g 0, AHL A
45° 2 J5 SR TT UR 2 N [ HLAE 323 90° ) T R Af
BR, Nsshid B T/EREXRE, T ER5
) it i 5 A P 18 R T 0 14 5 i b B S AR

(4)

SRR
1200 2500
4

12000
E {500 £
i R
5 2
= 4 H
E 1000

500

- FEAME I o FEXLTER

—— PEASH T - ERALIEK

OO 10 20 30 40 50 60 70 80 9
RIEAA/ ()

KIS R0 FZZ AT T AR R e B A A2 1

Fig. 5 Length of driving arm and the screw work changes with

elevation angle
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Fig. 6 Whole structure of solar dish concentrated device
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Fig. 8 Analysis process for the concentrator

device performance
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DESIGN AND DEVELOP FOR 17.70 m SOLAR PARABOLIC DISH
CONCENTRATED DEVICE

Yan Jian', Peng Youduo', Cheng Ziran', Tan Xinhua’
(1. Hunan Provincial Key Laboratory of Health Maintenance for Mechanical Equipment , Hunan University of Science and Technology ,
Y Y quip Y 8Y

Xiangtan 411201, China; 2. Solar Business Department of Xiangtan Electric Manufacturing Group , Xiangtan 411101, China)

Abstract: Diameter 17.70 m solar dish concentrated device has been designed and manufactured, the focal length of the
parabolic mirror is 9.49 m and the lighting area is 204 m’. Combined with the experience of the 25 kW dish concentrated
device, new attempt has been made for the part of the structure of the dish concentrated device, which including the
mirror unit use the aluminum honeycomb panel substrate, the elevation angle institution use the underneath type and the
installation of the mirror unit use the laser positioning. Develop the water-cooled disc receive target, making test for the
focal spot on the focal plane based on sun tracking status and validate the effectiveness of the mirror units installation and
the sun tacking. Equipped with the S260 Stirling electric generation system, and the working running shows that there is
a basic linear relationship between the DS-CSP net power output and the solar direct normal irradiation (DNI) , the
maximum value of the DNI is 761 W/m® and the DS- CSP net power output reach to 40.5 kW, and the conversion
efficiency is 26.6%.

Keywords: solar energy; dish concentrator; Stirling engine; dish/Stirling system; power generation performance;

design



