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Abstract

An optimal design for Gifford-McMahon/Joule-Thomson(GM-]T) refrigerators was performed

by a numerical method. The design goal was to meet the cooling requirement for MRI systems,

which was 3 Watt at 4 K. A general cycle analysis program was written to calculate the cooling

capacity of the GM-]JT refrigerators for the givenstage GM refrigerator. The program was

executed for a specific refrigerator with various design parameters. The optimal values for the

maximum cooling were found for the sizes of the heat exchangers, the mass flow rate of helium,

and the compression pressure.
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Table 1 Properties of helium at each location in the refrigerator at optimal operation

location pressure p(atm) temperature T(K) enthalpy h(kJ/kg) |entropy s(k]J/kg—-K)

1 20 300.00 1579.30 25.190
2 20 60.65 332.42 16.847
3 20 48.58 268.22 15.665

- 4 20 21.19 115.95 11.013
5 20 18.72 101.07 10.264

- 6 20 .97 | 20.96 3.009
7 1 22ﬁ _20.96 5.889

(x=0.5420)

8 1 4.22 30.13 8.293
9 1 18.53 110.23 16.919
10 1 47.71 ' 262.50 ) 21.860

7 11 1 287.93 _1_5()9.3[) ‘ 31.194 B
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