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PERFORMANCE ANALYSIS OF DISH SOLAR STIRLING POWER SYSTEM
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Abstract

Performance analysis for dish solar Stirling power system is proposed and applied to 25 kWe class
system, which is supposed to locate at Miyako island in Okinawa. In the analysis, results of our
previous study for concentrator/receiver subsystem are combined to first order adiabatic model for
Stirling engine analysis. As an idea for matching between the concentrator/receiver and engine/
generator subsystems, it is assumed that an engine operating condition such as working gas mean
pressure, heater tube wall temperature and revolution speed is varied and controlled so that heat
needed for keeping the engine operation is always equal to heat supplied from the concentrator/
receiver subsystem due to intensity of direct solar insolation l,. As a predicted result of using
measured 1, at Miyako island, power out put increases lineally and system effrciency approaches to
constant with increase of 1,. Influence of slope error of concentrator on the system performance is
relatively small under large amount of l,. The system equipped with a concentrator with slope error
of 2.5 mrad generates net power out put of 24.5 kWe and reaches net system efficiency of 0.229 under
(Is)max=803.7W/m?. The prediction results also show that amount of net power out put and average
system efficiency during a day are 190.8kWeh and 0.216 respectively.

Key word: Solar Power system, Stirling engine, Parabolic concentrator, Central receiver,
Performance analysis, Simulation method
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