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Consideration of Optimal Design of Natural Exergy Utilization
System -Construction of a computational model for a solar
heat utilization system and its sensitivity analysis-
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Abstract

A computational model of a "solar thermal utilization system" was constructed, and a case study was conducted

using simulation to evaluate the system from both the energy concept and the exergy concept. As a result, the following

findings were obtained. It was confirmed that the exergy concept can quantitatively evaluate the difference in resource

value (quality) due to the temperature of hot water. Even when the values and ratios of exergy supply and utilization

were the same, there were cases where the exergy input to the power plant differed greatly. The importance of operating

with the minimum necessary flow rate (flow velocity) when utilizing natural exergy was suggested.
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Fig. 1 Target solar heat utilization system.
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Fig. 5 Changes in measured and calculated values over time.
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Fig. 7 System assumed in analysis.
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stopped.)
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Fig. 9 Energy collected by the collector, energy input to the
collector pump and primary pump.
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Fig. 10 Exergy collected by the collector, exergy input to the

collector pump and primary pump.
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Fig. 11 Energy supplied from the heat storage tank, energy
supplied from the boiler, and energy used in the heat load system.
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Fig. 12 Exergy supplied from the heat storage tank, exergy

supplied from the boiler, and exergy used in the heat load system.
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Fig. 13 Thermal energy supply and utilization over time.
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Fig. 15 Energy and Exergy of heavy oil fed into a boiler.
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