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Adiabatic analysis and performance experiment of miniature
inertance pulse tube refrigerator

Junawon Nam , Kwanwoo Nam ., Sangkwon Jeong

LN

Department of Mechanical engineering, KAIST

trainman@ .kaist.ac.kr, cryos@mail. kaist.ac.kr, skijeong@mail.kaist.ac.kr

Abstract — Miniature inertance pulse tube
refrigerator was designed and fabricated to
provide optimal performance with 10W
compressor. An adiabatic model was used to
design an inertance pulse tube refrigerator.
Among the various design parameters which
should be optimized, pulse tube length and
inertance tube length were considered. PdV
work and various losses were calculated for
various pulse tube and inertance tube length.
Experiments were carried out for different
pulse tube length and inertance tube length. It
was shown that the experimental results were
similar to the calculated results. The reason
why the quantitative optimal point exists is
explained.
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Fig. 1. Schematic diagram of inertance
pulse tube cryocooler

¢: compressor , a: aftercooler,

r: regenerator , I: cold-end

e.d,w: pulse tube, h: warm-end

i: inertance tube. res: reservoir
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Table 1. Operating condition for
numerical calculation

Mean Pressure 18 atm
Pressure amplitude 1.7 atm
A7 A7) $6.35% 40, e,= 0.694
125 2% 293K
A AW E A stainless steel #200
25 Fa4 50 Hz
Reservoir volume 200 cc
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Fig. 2. Cold-end temperature about various
inertance tube length
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Fig. 6. Schematic diagram of the
experimental apparatus
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Effect of Inertance tube length

for each Pulse tube length
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Fig. 7. Cold-end temperature about various
pulse tube length & inertance tube length
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