58 oSt=ZHE - M23F3=2Xl, 438 2%, 20024 11¥

2HE Y309 MEAE)| 2

S0 245 =RIGHIMA 17

Numerical Analysis of Performance of Linear Compressor
for the Stirling Cryocooler
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Abstract : The purpose of this study is to analyze
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. and the
stroke of compressor, current, input power and
efficiency of compressor were shown with differnt
operating conditions.

Key Words : Stirling refrigerator, linear compressor,
operating frequency, dynamic characteristics
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Table 1. Calculation parameter
Item Value
Operating frequency 45 ~ 55 Hz
Dia. of compressor cylinder(D.) 12 mm
Resistance (R) 2 ohm
Inductance (Lc) 0.0067 H
Vol. of compression space (Ve) | 3065.5 mm®
Dia. of expander cylinder (Dg) 6 mm
Vol. of expansion space (Vaa) 178 mm®
Thrust constant (Bgl) 6.615
Regenerator #250
Porosity (¥) 0.6234
g Start \,
Read operating condition
and parameters
Set instanteneous voltage wave (V) i
“Guess instanteneous motion of =
. piston(x ), displacer(x,), and current(i) :
Calculate motion of compressor
piston(x )
Calculate motion of displacer(x,)
Calculate current(i)
///\“ ~
_— //Converged?
- Stop
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Fig. 2. Flow chart of the analysis
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