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Performance Characteristics of Mixed Refrigerant Joule-Thomson
Refrigerator with Respect to Operating Conditions
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Abstract : Joule-Thomson refrigerators have the advantages of simple structure and no moving component
at the cold part, which should result in high reliability. Change in refrigeration capacity were investigated
by varying the compressor discharge pressure, evaporator inlet pressure, and aftercooler outlet temperature
to analyze the influence of operating conditions on the performance of Joule-Thomson refrigerators. The
results show that a refrigeration capacity was significantly affected by compressor discharge pressure,
evaporator inlet pressure, and aftercooler outlet temperature. Furthermore, the aftercooler outlet temperature

has the greatest influence on refrigeration capacity.
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Fig. 1 Schematic diagram of Joule-Thomson cycle
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Fig. 2 P-h diagram of MR Joule-Thomson cycle
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Fig. 3 Schematic diagram simulation

Table 1 Simulation condition

Parameter Value Unit
Aft o
ercooler outlet 18-27 C
temperature
Evaporator inlet temperature -70 (¢
Compressor work 2.2 kW
Compressor discharge 1.000~2,000 | kPa
pressure
Evaporator inlet pressure 250~500 kPa
H
eat exchanger pressure 30 \Pa
drop
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