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Abstract

In order to develop commercial model of 10 kW dish—Stirling solar thermal power system, modification for the
exiting facility was taken for a year as a Leading Project in KIER. During the project, solar tracking system,
control and monitoring system and high durability reflector were developed and long term operation were
performed.

The solar tracking system was tested for four months to investigate the degree of precision and adapted to the
control system for an actual operation from October in 2009. The sun tracking accuracy of +4 mrad using modified
control system was obtained and the system operated successfully during the experimental period. The monitoring
system displays engine pressure, electric generation amounts, generator RPM, receiver temperatures, and etc. from
Stirling engine and weather data of Direct Normal Irradiation, Horizontal Global Insolation, wind speed & direction,
and atmosphere temperature from weather station. According to the operating results in a clear sky day, electric
power of 6,890 W was generated at the DNI value of 850 W/m” and the averaged solar-to-electricity efficiency
during a whole day reached to 18.99%. From the overall operating results, linear power generation trend could be
observed with increasing DNI value. The solar-to-electricity efficiency achieved to 19% around the DNI value of
700 W/m” and increased to 20% when the DNI value goes up to 900 W/m’.

Keywords : F 3% 7] (Concentrator), 2~¥] & dl 7 (Stirling engine), A A1 ¥ ®] &&= (Dish-Stirling System),
2 =& A} #(Direct Normal Insolation)
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