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Abstract

The organic Rankine cycle (ORC) power plant has been proposed as a promising technology
that can convert low-temperature heat source to electrical energy -efficiently. However,
implementation of the ORC for low capacity electricity generation is unattractive at the commercial
level. To make it more affordable, this study designed and built a 1-kW ORC power plant to search
for the operating conditions that make the technology more competitive. To this end, the heat source
temperature and the pump speed of this power plant can be changed. Also, the expander of the plant
was not a commercial turbine, but it was a modified compressor. Scroll compressors are massively
produced to be used in refrigeration and air-conditioning applications and their production
technologies are mature. Using a scroll compressor in reverse, as an expander, can reduce the
investment cost of low-capacity ORC power plants. In this study, 2 scroll compressors that are
available in the automotive air-conditioning market of Thailand were modified and used as the
expander. The performances of these 2 scrolls were compared and the plant performance was
investigated. A heat source temperature from 100 °C to 150°C was supplied to the plant. It was found
that the mechanical power is higher by 18-35% for the larger expander (110 cc/rev) than for the
smaller expander (85.7 cc/rev). The larger one provides the isentropic efficiency of 37-76% and the
mechanical power of 806-1,926 W. In addition, the effects of check valve installation were examined
and compared with those of the tests without check valve installation. It was revealed that the
isentropic efficiency increases by 18% while the gross power decreases by 4-22% when the check
valve was installed. The decrease of gross power might be due to the pressure loss across the check

valve.





