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Performance estimation of solar Rankine system using super-critical
CO, for power generation

Hiroshi YAMAGUCHI, XingRong ZHANG, and Daisuke UNENO

In order to effectively utilize renewable energy and settle environmental pollution problem,
solar energy is used to power Rankine cycle of employing carbon dioxide as working fluid for power
generation, heat supply, and air conditioning etc. The paper presents a study on some basic
characteristics of the Rankine cycle, including the effect of solar radiation on power generation, heat
quantity obtained from the cycle, and environmental aspect. The experimental prototype has been
designed and constructed. The set of experimental set-up is mainly comprised of evacuated solar
collector, pressure relief valve, CO,-water heat exchangers, CO, feed pump, and cooling tower. The
test was carried out in November, which approximately represents an average solar radiation and air
temperature during one year. The results show that power generation, heat recovery and saved
petroleum quantity are all directly proportional to the solar radiation and are increased with the value
of solar radiation. In addition, the objective of this study is to investigate system behavior and to

estimate its efficiency.
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Fig.1 Outline of Solar CO, Rankine system
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Fig.2 Experimental equipment
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Fig.6 Mollier diagram of CO, at 12 o’clock
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Fig. 9 Petroleum quantity possibly saved
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