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Abstract

A 3 valve-type pulse tube refrigerator optains its cooling effect from pressure drop by releasing the
part of the charged gas through hot end nozzle. The objective of this study is to analyze the
performance and to find an optimal expansion pressure of the 3 valve-type pulse tube refrigerator. It is
assumed that gas lumps are not mixed and periodically repeat the adiabatic compression and expansion
processes. And the nodal mode! is applied for the analysis of the regenerator, .

As the result of analysis, the optimum pressure at the end of expansion process was about 80 - 90%
of the maximum pressure.
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Table 1 Operation sequence of 3 valve-type
pulse tube refrigerator
Process Valve 1 | Valve 2 | Valve 3
Compression open close close
Exhaust close close open
Expansion close open close
Regenerator Pulse tube
=< Ve v, Loa= p-p,
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Fig. 2 Basic concept of the analytic model
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Fig. 3 Schematic of the simplified model for the
3valve-type pulse tube refrigerator
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