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Experimental Investigation on a Miniature Mixed Refrigerant

J-T Refrigerator Driven by a Mini-compressor
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Abstract The cool-down performance of a miniature mixed refrigerant J-T refrigerator was experimentally investigated. A miniature mixed

refrigerant J-T refrigerator driven by an Aspen mini-compressor was developed, and preliminary test results were presented. The miniature

J-T cryocooler was constructed with stainless steel capillary tubes with specific inner diameter of 0. 3mm. By using multicomponent mixed

refrigerant, the miniature J-T refrigerator can reach no-load temperature of 180K. Driven by the mini-compressor, such miniature J-T

cryocoolers have good perspective in such applications as mobile biomaterials preservation, cryosurgery and electronic devices cooling,

etc.

Keywords

O J-T 7 v 502 — Pl ELA 254 7 5 A
Ji i ARB /N TG iE shi i TR sl B S T
wERAL G A G TR A 2 R
RIS o Mg — s AT SRR IR, AT N
T Tl ASEgeaF 58, il . 20 AN 25 ) T 3
55 ¥ 1 CCD [ 501, 2D /MGG A, i
T B IRV A AR A H I A RN I B R A
il RV IR, AR A BUIRIR AR AT VR T4 LA S fifi 485
AR TS ST o TSR A 4l TR
J-T A5l a1a 17 e 1 5 (20MPa L 1) |, #S0R
A, R SR o RT3 SR
AR RS V% 7 T AR B R , T 2R K TAE S &
P R R R AR LRSS PR A [l 8, R ULz W, FLAE
X RST IIRE AT A B SR 6 1
B I AR H, TR IR A T A 548 J-T 19 3 il

BT H « R 5K H AR P 5L 4 (50890183 ) BE BT H . (The project was
supported by the National Natural Science Foundation of China ( No.
50890183). )

miniature J-T refrigerator; mixed refrigerant; mini-compressor

BRI T s e s . IR IR &
YT BRI J-T 5 H0e 2 B s 2 i 17—~ 18
Kpyad 2, o H TAEPLE B R B 2 e =z
e BT, X ZI0IRE TR J-T 35 62 25 19
W% B R K A A 25 P8 R 4 ML 9K Bl R J-T
TR, RS AT Z T, [ P A2 AU T —
FERREE . EAMA APD A FEGAE] T 80K F| 70K £
AR X, MMR 2\ Bl 7E 1996 4FEIK 3] T 76K ) JC 17 fif
T N B BE AR IR B RS2 0 3R A5 T 70K
IR IR T L 2003 47514 ¥ IR 4R HLAK 3 T 3
5T HAEFF AR 65. 3 K A4 EE .

ORI J-T 3537 12 % AU BIF 98 N 20 {48 50 4FAT
Trbf , B R IR h 7 S HIE e R ERY
5 0.5mm ~ 1. 0mm, BEJE K 0. Imm ~ 0. 2mm [R5
BN A ANGE N R 5 PR O S8 R A

Wi Fs H 3 .2012 4E 8 /30 H



$£3% F4B
2013 £ 8 A

WEERNENAMERS TR T FeRIRHAR

Vol. 34 ,No. 4
August 2013

SRR A AKE FOR, 5 T AUARTE B A N sl IR ER
PRAE AL FUIH PN BE 55 0 il TR () SRR B2 B b i 3l . Ry it
JE /NI ER 20 fiE2 70 ARAUKR , SEERY Little W
A Z¥Z2 KXW T MMR ( micro miniature J-T refrigera-
tor) o ERHDCRIEAR PSR B2 ILEIL+
THOK A 20 TR 1 g B 4R T BT AN 28
o — HiE R 25mW 1) MMR RSPACA 15mm x
2mm x 0. Smm, fa >= [ Twente KK H = 2 B 55 4
O KR HE TR AR J-T 45 il v 2, 8 AR AR
FIR)RE T 3 1 A LR T A 2B A I T aie , fe Ak s
RO g8 B K SH R 28mm x 2. 2mm x 0. 8mm, 7F
96K I L4 10mW e 4t ™

X HA 3T 3T A SR O R i T s A AL B B 1)
TAORIIR A T B It ol v& 4 1) B ) A B o) 20 S
G,

1 LIS R GFNE

ST B2 RO R HIEOR B T — 25
50 FE 45 HLIR 30 R 0T 5 W 38
1.1 SR

AR 5 L3 1 B0 J-T 5 9 4 B8 1 52
RAEFEHHLRE WARE MEREMES
RGN . IV 5 50 5 i OB R 4 0L R 14
5% A ES AR OB JT V4 2R AL, I 1
B o HA 2 i B o b T 25 IR IR A 20
L 4 A 0 A G R A0, SRR 6 B A
1k B2 0T B8 UL E 10 6 PR ACM L A R R
TN ES BRI, 40 th TSGR [ JE G B, 28 ik Al g
2R VA 0 97 A S B 2 o 0 ) (GO TR
PRV, VG 7 A 0V RO o IR AR A
5 7 A T 50 B AR AL R R
495 Fh UL FEE 0 5t 0 4 (34 PR BEL PTT00 ) i 7 30 i T
{628 ) I T T T 3 PR R
R G

gp

—
I
gy

5 e
L1
1 BRGRL 2 K Ve ks 3 Tl B e
4 BRI AR S T
Bl XBRETEE

Fig. 1 The diagram of experimental system
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Fig. 2 The outside view of mini-compressor
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Fig. 3 Miniature J-T refrigerator
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Fig.4 The enthalpy variation of mixed refrigerant vs.
temperature (py =2.0MPa,p, =0.3MPa)
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Fig. 5 The temperature variation of cold tip vs. time
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Fig. 6 The work pressure curve vs. time
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Fig.7 The volume flow variation vs. time
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