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Study on the Thermophysical Property of Refrigerants for the Heat Pump
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Kohei Maruko', Akira lijima’, Katsuyuki Tanaka’, Makoto Tanaka’

Abstract: The apparatus for measuring the thermophysical properties using metal bellows is constructed. Metal bellows is used as the
sample vessel of the refrigerant. PpT (Pressure-Density-Temperature) properties can be measured in wide ranges. And the saturated
properties also can be determined. Based on the experimental data, the latent heat can be obtained for estimation of the performance of the

heat pump cycle.
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Figurel. Heat pump cycle
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Figure2. Schematic diagram of sample cell
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A : N, cylinder, B : Vacuum pump, C : Pressure controller
D : Sample tank, E : Pressure sensor, F : Puressure vessel
G : Metal bellows, H : Displacement sensor, | : Multi meter
J : Displacement gauge, K : Main heater, L : Sub heater
M : PID controller unit, N : Stirrer, O : Platinum resistance
thermometer, P : Thermometer bridge, Q : PC

R : Thermostatic bath, S : Silicone oil

Figure3. Schematic diagram of the apparatus
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Figured. P- o and P-T diagram
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