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Market and Trend of the Cryogenic Refrigerator
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Table 1 Cryocooler Manufacture in Space Field

US Air Force Philips Lab2] X]¢1 &} o)
Hughes 70, Single Stage ~E1J Y572
Y558 3W/60K
N Ball AFSMC/SMTS(Space and Missile
erospace . =i
&Technologies Tracking System)& 02 Y55 Y
Corp 0.4W/35K, 29+ 2B H Y57 7
EOS(Earth Observing System)& 0 2
NASA Flexure BearingS jeig A8 Y5 7]
7
Lockheed SCRS(Space Cryogenic Refrigerator
Missile and | System)& 2W/80K, 19t 2E 5] H%7)
Space ik
MMS A LS 2688 WEr] AL
F 2 50K-80K8 2¥Y ¥dF7]
YE ST LAIY £ 02 BBMI,
Hitachi BBM2 59 2 JE7 N, B
58 5W/70K

Fig. 1 Stirling Cryocooler of Hughes
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Table 2 Cryocooler Manufacture in Military Field

Ri Rotary Type¥} Linear Drive
icor
0.25-1W/ 77K 288 Y %E7]
BEI Clearance Seal®} Linear Drive )&%t
0.15W-5W/78K 2B W%7) g
STRV-2 (Space Test Reseach Vehicle #2)
DRS o4 Force Plane W2 2 HAMH W&
o2 IW/77K 28 PP F7] A
Infrared _
| %7] TI(Texas Instruments)A} <]
Technologies . B
Flexure SpringS -8 3k 1/5W, 1/3W, 1W
W57l A
Flexure Baring, Moving Magnet&- &3
Thales
. 0.25-3W /77K,
Cryogenics
6W/80K ~H YT

Fig. 2 3-D Design of the Stirling Cryocooler
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Table 3 Performance of Cryocooler

Refngeratmg cycle

Stirling cycle

Cooling power 0.5W at 77K
MTTF 10,000hours
cop 0.03

Cooldown time 2.5min

Configuration Split linear

Table 4 Optimum Structure of Cryocooler

v Requireméht;s' Optimum'Sfructure
Drive Oil Free Free Piston
Mechanism Free Displacer
Controllability of
Motor Frequency, Force Linear Motor
etc.
: Low-Contact Coil Spring
Bearing High Cntering Fine Gap Seal
Cooling Power Displacement
Control Control Control
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Table 6 Cryocooler Manufacture in HTS Filter Field

HTS Filter Cooling-§ €]
ZALYF7], 52 M87, CryoTel :
Sunpower
WESY 7.5W, 9.5W / 77K
$1000 / 10,0007F (MTTF : 5)
Telecom Application§& 6W/77K €] &
Leybold
W57 A MTTF : 3d )
N WE-10005.9, 1W/80K 2B 3 WE7|
Daikin
(MTTF : 5000hours)
] HTS Cooling8 5W/70K 2 €3 W %7]
Sumitomo
ks
Ricor 4W/65K, (MTBF : 16000hours & ¥)
6W/80K 2B 8] i % 7]
Thales
(MTBF : 16000hours)
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Table 7 A Period of Participation in the Field of High
Temperature Superconducting Power System
in US.A
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Fig. 3 Manufacturing Cost according to Productionper
Year (Wooyoung)
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Fig. 4 Manufacturing Cost according to Cryocooler
Parts in Wooyoung (10,000 set / year)
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