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Development.of the Small Cryocooler
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Reitlinger Cycle T-(polytropic)-T-(polytropic)

Cycle T-(S)-T-(S)

Stirling Cycle T-(V-T-(V)

Ericsson Cycle T-(P)-T-(P)

Rallis isothermal regenerative Cycle T-(P-V)-T-(P-V)
Rallis adiabatic regenerative Cycle S-(P-V)-S-(P-V)
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Fig. 1. Thermodynamically ideal isothermal-
source system
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Fig.8. Rallis adiabatic regenerative cycle
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- Reciprocating compressor

Massive, bulky, slow running machine

Unrestricted range of pressure ratio

Small mass flow
* Rotary compressor

Axial flow, cenfrifugal flow, screw type

Small, light weight, fast running machine

Limitied range of pressure ratio

High mass flow rate
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+ Turbo expander
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Fig. 9. Classification of Cryocoolers
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Joule— Thomson System (Linde -~ Hamp —
son System)
Precooled Linde ~Hampson System
Cascade Joule -Thomson System
Expansion engine cold gas System
Claude system
* Regenerative Syste.m
Stirling refrigerator
Vuillemier refrigerator
Solvay refrigerator
Gifford— McMahon refrigerator
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Fig. 11. Construction of cryocooler

C A4 DTUMHEN o2 2R

5.

-cryocooler

A7) HATUHE

&) B 2=
A @:f sy = EH; FAL WEI Age 1S Fuld
T T s — .
_9_'?___] ‘o) @ YeEAE o | 1 FPE Fg8 AFH LS ol 2o
T Mo (1) FAL YE7) FHRE W A
Wzt emzkx AN 1 a : L
He Co o] o]A& oral
e e yHE ) 2 @ AAA 2] Aol 2
: (3) WE71e] H5E e

=



ERFAM . HETE F18%F $£25 (1989)/ 115

45 Fudsol ne 28
E o= 80 82 83 84 85 86 87 88 |89 A
o 5 2 2 3 1 1 | 2 5 2 19
W) Fo THRE e 29 ATNL B GUAA, 230F BT AW, $787
3 44N S & way Aol
Ee AL Aee 47 FEEel %ol
g As%w Qe Eolpz T A7
6. @& & o og ATt F asth wed P71
. - . Q APAL A @ AR 4IHY @
2= O = = =
—IX‘]'\?_‘ 7]€f 6‘3‘3‘%%’ Z]'7]Tr2'“ %ﬁlﬁ ;?'7HHEI: ‘;‘l _E'_Z}g_gl_o] %_8_6]'\:]',
HA, AR 93, 2uk GRE 24
& 27, 9A) BRI, 2AE PR



