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Tube Cryocooler

S.J. Park, Y.J. Hong, H.B. Kim, Y.H. Kim

Key Words: Pulse tube cryocooler(™} 5+ 3

&7]), Linear compressor(% 3 $}+=:71), Regenerator(#] 4] 71)

Abstract

The most compact and convenient pulse tube cryocooler for practical applications is the coaxial type. It can
replace Stirling cryocooler without any change to the Dewar or the connection to the cooled devices. The
experimental results of the coaxial inertance tube pulse tube cryocooler for cooling superconductor RF filter are
presented in this paper. To find optimal conditions of inertance tube pulse tube cryocooler, no load temperature
according to the variations of inertance tube volume, reservoir volume are measured, and the cool down
characteristics at the particular conditions are presented. In case of the coaxial type inertance tube pulse tube
refrigerator, cool down time is the lowest in the inertance tube diameter of 1.3 mm and inertance tube length of
1900 mm and lowest temperature is 112K. This results are not satisfactory for practical applications. So, We
propose vacuum insulation between regenerator and pulse tube in the Stirling type coaxial pulse tube cryocooler.
Stirling type coaxial pulse tube cryocooler with the vacuum insulation between regenerator and pulse tube was
designed and manufactured by KIMM(Korea Institute of Machinery and Materials). The optimal conditions will
be tested for Stirling type coaxial pulse tube cryocooler with the vacuum insulation between regenerator and

pulse tube.
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Fig. 2 Structural shape of the coaxial type
inertance tube pulse tube refrigerator
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Fig. 3 Experimental apparatus of the coaxial type
inertance tube pulse tube refrigerator

Table 1 Specifications of IPTR

Coaxial type IPTR

Polar SC-7
25kgi/cmi(G)
Helium

[tem

COITII'}T'(_‘SS()I‘

Charging pressure

Regenerator mesh #250
Regenerator
N 10.1cc
volume
Pulse tube -
. 0.95cm
diameter
Pulse tube volume D.7cc

Inertance tube
diameter
Inertance tube
Length

1.3/2.7/3.0mm

0.95/1.9/2.85mm

Buffer volume 1000cc
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(c) 3-D drawing
Fig. 7 Drawings of the Stirling type coaxial pulse

tube cryocooler



2004

N

S
o

B 20039 % YIEAE e Ay A
Lol 25t FaEQom oo AAL=H

i}l
ror

tn=2

(1) R. Radebaugh, 2000, "Development of the
Pulse tube Refrigerator as an Efficient and Reliable
Cryocooler”, Proceedings Institute of Refrigeration,
London.

(2) G. Walker, 1989, "Miniature Refrigerators for
Cryogenic Sensors and Cold Electronics”, New
York, Oxford University Press.

(3) Gifford, W. E. and Longsworth, R. C., 1964,
"Pulse Tube Refrigeration”, Trans. ASME, J. of
Eng. for Industry, Paper No. 63-WA-210.

(4) Radebaugh, R., Zimmerman, D. R. Smith and
Louie, B., 1985, "A Comparison of three types of

Pulse Tube Refrigerators : New Methods for
reaching 60K", Adv. in Cryogenic Engineering, Vol.
31, pp. 779.

(5) Zhu, S. et al.,, 1990, “Double inlet Pulse
Tube Refrigerators : An Important improvement”,
Cryogenics. 30, pp. 514-520.

(6) Zhu, S. W., Zhou, S. L., Yoshimura, N.
and Matsubara, Y., 1997, "Phase Shift Effect of the
Long Neck Tube for the Pulse Tube Refrigerator",
Cryocoolers 9, pp. 269-278.

(7) de Boer, P. C. T., 2002, "Performance of the
inertance pulse tube", Cryogenics, Vol. 42 , pp.
209-221.

1334



	Paper List
	제1발표장
	제2발표장
	제3발표장
	제4발표장
	제5발표장
	제6발표장
	제7발표장
	제8발표장
	제9발표장
	제10발표장
	제11발표장

	Author Index



