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Fig. 1 Solar vacuum cavity receiver with double tubes
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cavily receiver

Fig. 3 Photo of dish concentrator

T PR o AT RO D T W BE T 1] S SRR B A
R IR . B REAT R R A . IR HE R
SERR AR B s B b . FOas s
LA e TRy i SR e X Ak L
) 482 Jem L2 A AR Dy A K P RE SR R
GEA TR EESHE 1.
F1 TRBEARFENTERITSH

Table 1  Main parameters of the dish solar collector
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Fig. 4 Beam path of incident rays on metal and cylindrical

tube surface
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Fig. 5 Beam path of inclined incident rays on receiver surface
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Fig. 6  Variation of receiving rate of rays on receiver

surface with incident angle
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Fig. 7 Flux density distribution on the surface of receiver
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surface temperature
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INVESTIGATION ON OPTICAL AND HEAT TRANSFER
CHARACTERISTIC OF DISH CONCENTRATORS WITH A
CYLINDRICAL VACUUM TUBE ABSORBER

Wu Gang', Zheng Hongfei', Wang Qiushi', Ge Hongchuan®

(1. School of Mechanical and Vehicular Engineering , Beijing Institute of Technology, Beijing 100081, China;
2. Beijing Jindu Solar Energy Technology Co., Ltd., Beijing 100083, China)

Abstract: Using the column vacuum tube as the receiver of the dish solar concentrating system is proposed to enhance

the receiving efficiency of the dish parabolic solar concentrator, reduce the tracking accuracy requirements of the

system, and then reduce the engineering cost of the entire system and realize low-cost operation of the system. The

optical and heat transfer performance of the system structure is analyzed, and the variation of the geometric concentration

ratio with the geometric parameters of the receiver is given. The results show that when the tracking error is 0.5°, the

geomelric concentrating ratio can still reach 80% of the ideal case. Combining heat transfer calculations with Tracepro

optical simulations, the variation laws of the heat loss coefficient of receiver with the receiving surface temperature, as

well as local concentrating energy with tracking error is obtained, which provides a basis for the optimal design of such

dish-type solar concentrating collectors.

Keywords: dish solar power; evacuated tube; concentration ratio; thermal efficiency





