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Abstract - This paper presents
operating process of the Stirling
cryocooler and results obtained with the
performance test for Signaal Usfa UP
7075 Stirling cryocooler. An experimental
study was carried out to develop the
more reliable Stirling cryocooler. The
cooldown characteristics and load
characteristics are described. The lowest
temperature measured in the Stirling
cryocooler was 62.5K and the cooling
capacity at the optimum operating
condition was 0.4W at 77K. At that
time, carnot COP was 0.024.

1.4 B

AR FALE WErle Mg F28 &
2 ozt EAAT viAd f=E ¢ HejM A
el Wzt So FAlA o] &oldtt. of uf Atg
He M A9 AFEE HgCdTe, InSbot
PtSioldm, < 80KellA 0.1 ~ 1WAES 9
E 3o a7HAY. A vz {4 549
A8 Az JAVE o] AFE ARt dorn =
g $£H e dE FFEn AT o 159
Aoy ol8id FAIH L5 9 At
g 7} = closed-cycle 2H ¥ (Stirling)4
71 B viFdEArttd 24vt2E AZHEor
Tt 3l= open cycle Joule-Thomson Y571 &
AbERT. H2e AG # dze o & 4l
Aol tigt Bedd Fe3te F 5000429 F
23 7IAE A2HHE 5715 MLsAd =z,
°] A EL open cycle Joule- Thomson

}%% 2 Ko T = o

HolMdolgt HAfo] 7pAIFAE Eop Z; wlo)
azyg B2d #& 0.75zmol’de 7511}713}
(Electromagnetic wave)2A] 18001 7
William HerchelZdel o8} #@a=A=d A+
Aol 28t Kol e BE Edle 1 259
P BANE wEIT. AP EAldte

R Ede A4 ¥9E dA
APAE dAlete g g HEsle
£ ozN APo| rhEsint.

A AAeE @A 5 N BoplM A
F o3l E8=3 ded ojfd Eokdides
A AzE HAEZ] Y WA ERE
{background thermal noise)d A7+ 2 AX
7l Axe g4E H3 AL WYzto] dastA @
=3
E dAFoMe 43 & 2gd AA Pzt
2H# dsrie] AEe A8 71Ee) F83
d&=el Signaal Usfa A Fo] digt ofsl
MeddeE Sl doze aFugy] sbs
& EASt A g

®ate &
225 A

}‘

N

ox 1 il op

2. 2HT d3719 L

2.1 Y4s7|9] 2FAlE

Fig. 12 AH #ZE7 49 Y=ol
ZAZE71E ojHo] WZtEln FHZHEY & Hd
< 947 f& AFy &1 doix FAHAS dtn
Aok WZsor & dF& HQM A&7 7
2 HgHE Aol dAEH, AF3DE el
ol AA=HE Foxgt, FAHeZE 0.3 ~
WA =2 n3dd FE8 A 2.

W g2 9 %&AP“’E_H“ AT A,
2858l 2L F 4% AIY A FEF U
745 M A %—0] &3] 8% Atgolr,

Heold MM dzga o 2= Joule Thomson
WaE7], Gifford-McMahon (GM) 357,
Vuilleumier(VM) 49%7], Stirling W%7]<
Pulse tube WE7] 0] F2 Ar&5 1 Ao},

53] e HEH 71AA 7R glol
TZ7F dste] HErb Koletm AAILE A
of x&/de] woem Azu| Lol HHIF Pulse
tube W7ol it HE steAdel ot AH
o WEe7ldl vlal &80l B2 @] U oiF
9 B A A7 EMe 28HY Wsrvt
FH5E o|Fm Uth. ¢ 29l Pulse tube WE
719 AFAY dae FEHE o &}

—

- 202 -



SAPPHIRE WINDOW

IR DETECTOR

THERMAL COUPLER __—

GOLD LEAD
PATTERN
/‘
GOLD LEAD 7]
PATTERN
4] Precision
~~._ _BORE

MATRIX

COLD FINGER

7
/

ENVELOPE

R N ST RPSPEREER S IO

E

Fig. 1. Infrared detector cooler assembly
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Fig. 2. Operating process of the Stirling
cryocooler
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Fig. 3. Types of the Stirling cryocooler
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Fig. 4. Schematic diagram of the Stirling
cryocooler
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Fig. 5. Experimental apparatus of the
Stirling cryocooler
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Fig. 6. The cooldown characteristics of
the Stirling cryocooler
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Fig. 9. Load characteristics of the Stirling
cryocooler.
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Fig. 10. Carnot COP as a function of the
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