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Optimization of Cavity Receiver and its Influence in Dish
Stirling Solar Power Generation System
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Abstract: A new cavity receiver was proposed to improve the efficiency of dish Stirling solar thermal power
generation system. The performances of new cavity receiver and its influence were investigated in a 25kW
dish Stirling solar system. The results show that the convective and radiative heat loss of the modified cavity
receiver are 56.3% and 38.6% of that of the cylindrical receiver and the efficiency of new dish stirling solar
power generation system reaches 35.5%, 5.9% higher than that of the dish stirling solar power generation

system with the cylindrical heat receiver.
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Figure.l Thermal resistance network diagram
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Fig.2 System heat flow diagram
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1-Insulation,2-Tubes,3-Heated surface 4-Reflective film
Fig.3 Modified hemisphere cavity receiver
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Table 1 parameters of 25kW Dish Stirling solar thermal power generation system

R 1 25kW BRABF K FHBER K R ASH

I Tac Acoll C Qrim 0 Tw ® TII TC Al d € Olabs s
W/m2 K m2 ° ° K Hz K K m2 m % % %
780 293 111.4 886.6 45 45 1056.5 30 1014.7 319.6 0.126 0.4 85 90 95
Table 2 Convective heat loss and radiation heat loss of cavity receiver
F 2 B R AR R AR S R R
N R PRI AR [ A T FA

A D PORTE TS LA E PN POME TS URTE TN
Nuc he Q’conv Nug hg Q’rand H Nu h Qconv emi Qrand
4 0.54 47.56 4.59 441.4 579.57 50.32 4395.9 0.3 23.05 3 288.9 0.957 8467.5
6 0.68 54.05 4.14 398.4 549.6 39.77 3646.4 0.5 38.42 5 481.4 0.972 8600.2
8 0.76 56.20 3.94 379.2 533.38 34.73 3331.9 0.7 53.79 7 674.0 0.976 8635.6
10 0.8 60.01 3.85 370.6 515.5 29.83 3196.1 0.9 69.16 9 866.6 0.983 8697.6

Tab.3 System collector performance
R 3 RAEMMERE
Qu/W ) QW ”1 QW QW Qua/W N2

3 [ R T R A 86901 86.77% 63967.8 73.61% 15706.4 21191.6 25716.3 29.6%
R BRI I SO AR 86901 86.77% 63967.8 73.61% 10107.9 21340.6 30885.4 35.5%
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Figure 4. Total heat loss of cavity receiver.
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