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Abstract: Solar thermal power is currently one of the important trends and research hotspots of solar energy.
In present paper, basic physical model is proposed to investigate the solar thermal power, and the operating
temperature is optimized to maximize the electricity generating efficiency. When the concentrated energy
flux rises, the absorption efficiency of heat receiver will first increase and then decrease, while the increasing
of flow velocity can improve the absorption performance. As the working temperature rising, the heat loss of
infrared radiation and natural convection increases quickly, so the absorption efficiency obviously decreases,
while the Carnot efficiency of the steam turbine cycle will rise. Because of the coupling effects of the heat

absorption cycle and turbine cycle, the electricity generating efficiency will reach maximum with the optimal
working temperature.
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Figure 1. Solar thermal power system
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Figure 2. The heat transfer process in the heat receiver
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Figure 3. The temperature distributions and absorption efficiency under different energy fluxes
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Figure 4. The temperature distributions and absorption efficiency under different velocities
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Figure 5. The temperature distributions and absorption efficiency under different inlet temperatures
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Figure 6. The absorption and Carnot efficiencies under different working temperatures
0.32 T T T T T
031} /.\ ]
030¢ / ]
S 029¢ i
0.28+ i
0.27 i
026 L L L L L
450 500 550 600 650 700 750
T (K)
7.
Figure 7. The electricity generating efficiency under different working temperatures
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