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Experimental study on GM-type pulsé®¥ie refrigerator with neon as
working fluid
Aag, HEe
Hyobong Kiml, Jong-Ho Park®*

Abstract: This paper describes experimental study Ate F2 AA HAAFE, A7 58 &Y, du@

on GM-type pulse tube refrigerator with neon as a
working fluid instead of helium. Neon gas has
similar compression characteristics with helium gas
because it is a monoatoimc gas. In experiments, a
cooling performance test was performed with same
compressor and pulse tube refrigerator for neon and
helium as working gas. From experimental results, a
PTR with neon show the improved cooling
performance than a PTR with helium. Cooling
performance and operating characteristics of a PTR
were discussed and compared for two different
working gas.

Key Words: pulse tube refrigerator, helium compressor,
neon gas.
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Table 1. Specifications of fabricated pulse
tube refrigerator.
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(b) with neon as a working gas

Fig. 1. Measurement of no-load temperature.
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Fig. 2. Results of heat load test.

25t A"
g. 1& AFFee eevs #H g o
ex 23 Axto|tt. Fig. 1 (a)olA dEFS
@ A9oe A% it FHEES A
Zastn HAd wn ANert Sk
k) Fig. 1 (b)lA Wleg 2E
de AeFRFt F2E5S W U
2 5 9eg ¢ F Yo o,
| BF A% Foerl BlEes
A Aer exrst AARE 2%
= @fo]l vEhdt. Fig. 1 (b)olA & Fo+7t 3
Hz$t 4 HzQ ZA$ole AHEE vy due] g 7
R e HAH] mEskA gA, v & 2H
Az AR 288 Aog oFdrt
cFma NEH WS/ YA 4L AFD 2
Rolqe) 48 A, AFHF A5, 4AY AF
Aol aate] els] AFEY eeldx Wre
Sol e A b W5t 4PE WA H3, 2
o wet WErlel Wz Yse AFdch. WEH
9 Wzt Ase gen A% f3 B0 2
AR AF 4F Aolel PP} FLEF 21
. ooivz WEe et Ae Ayl 4 A%
e Zhtn A% f39 AT gase, 4¥I
% g3 Aold RE Zhen wgz, edss

w

4o

2
Fi

0

—d
N

o E
3

s

2 o 4T ot

i &2
mﬁ¢
o

i

e

r

N
r}oHU
N

v

i
o
5

il
B
=
rlo
o
= oy
o
2,

PO o N oo rio 24l
o
o
z
f

i
1
i

r
Tos T o
Mg & o rlo

Wy Aws 2 AgdE 48 AZH AYRE 4
AW, A% f3e) AFL FAAT. edlss 28
o Aol upe e s xH @Ee] W A%l H
97t FE AH 28 Asst 2. eeve du



2000
1800 4
1600
1400

1200

Pressure, kPa

1000

800

T‘M‘WWMW‘%{

-0.4

60

o

Time, s
(a) helium, 2Hz, 2 turns

2000
1800 »
1600

1400

1200 | Wy

WW sl

i
800 B it |
PL

Pressure, kPa

1000

600

0.0
Time, s
(a) helium, 3Hz, 3 turns

0.1 0.3

2000

1800

1600

1400

1200

Pressure, kPa

1000

800

600

0.0
Time, s
(a) helium, 4Hz, 4 turns

Fig. 3. Measurement of pressure waveform.
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Fig. 4 Measurement of compressor power.
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Fig. 5. Coefficient of Performance (COP).
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