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Abstract - The purpose of this study is to

analysis the charging gas effect on the
resonance and performance characteristics of
the linear compressor for small scale FPFD
Stirling refrigerator. To ensure high
performance of FPFD type Stirling refrigerator,
the operating frequency of the refrigerator
should be around the natural frequency of
compressor. The gas spring effect which is
induced from pressure change in cylinder due
to motion of pistons has significant effect on
the natural frequency of the compressor. The
numerical results show the linear compressor
has high natural frequency when the charging
pressure of working fluid is high.
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Fig. 1. FPFD type Stirling cryocooler
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Fig. 2. Flow chart of the analysis

Table 1. Calculation parameter

Item Value
Operating frequency 50 Hz
Diameter of Compressor
. 12 mm
cylinder
Ved 3065.5 mm®
Diameter of expander cylinder 6 mm
Vg 178 mm’
Th tant of th
rust constant o e 6615
COmMpressor
Regenerator #250
Porosity 0.6234
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Fig. 3. The natural frequency of linear
compressor
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