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Performance and Heat Transfer of an Air Conditioning System
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Abstract

Performance and heat transfer characteristics of an air conditioning system filled with hydro-
carbon refrigerants are experimentally investigated. Single component hydrocarbon refrigerants
(propane, isobutane, butane and propylene) and binary mixtures of propane/isobutane and
propane/butane are considered as working fluids in the air conditioning system. Performances of
each refrigerant are obtained at several compressor speeds and temperature levels of secondary
heat transfer fluids. The cooling capacity and the coefficient of performance are obtained as test
results. Heat transfer data of selected refrigerants are achieved from overall conductance
measurement. Average heat transfer coefficients at different mass fluxes are shown and they are
also displayed for different heat capacities of the system. Experimental results show that some
hydrocarbon refrigerants have better characteristics than R22.
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Fig. 1 Schematic diagram of an air conditioning system

Table 1 Thermophysical properties of pure refrigerants at saturated state of 10°C

Refrigerant| P(kPa) |p,(kg/m®) |p,(kg/m®) s (k]/kg)|Cpe(k]/kgK)|Cos (k) /kgK)| BIW/m?K) | 11, (1P)
R22 680. 9 1247 29.10 194.2 0. 8112 0, 6120 0. 09195 1993
R1270 784,2 527.9 16. 89 353.3 1, 896 1.434 0. 1085 1044
R290 636. 5 5150 13.80 359.9 1. 871 1.514 0. 1007 1123
Ré600a 220.1 569. 0 5. 833 345. 8 1. 709 1.505 0. 1025 1805
R600 148, 7 589. 6 3. 883 376.1 1.707 1.521 0.1132 1819
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