2048 5 = Ok P 2
J. Infrared Millim. Waves

55 37 B 4 1]
2018 4 8 J

Vol. 37, No.4
August,2018

TEHE.1001 —9014(2018)04 — 0403 - 08

=5 B L1 SMRTU A 30 K 28 20 Bk 25 461 74 #1785 B SRR 52

AL, HBE, wEHE', BRI, T B, EFK
(1. FEB 2B LAY, LI 200083 ;
2. gD E TREUGEN, B 200240)

FEE s 7 ML A A, [ A A 48 BOE LT 7 @ XA R AT . T AFER A ET 30K EKX
B A5 0y — 4 DeltabC B2 AL A AR (6 T 17 M4 A 32 SR A8 1 A A4 48 Fn R 45 L HE & 8 TIE 5 4. MALEE b 44
TEHHABEE NEEEEKERRERR A EFFYERAEENF R RN A * R B2 LB R
&, IR 2 R K W M 2 R S A FLT DL KR 24,24 K B R AR, B N 3h 227 W R AT DL 30 K 3678 1 W &,
T AR AT B 3 R S ] 4T AN AR ] 2R

X g Bk B AL KR 530 K PELHT AR M ; R ] 4 s B

FE 42K S . TK123 XEARIRAG: A

Study on high energy efficiency 30 K sigle-stage
pulse tube cryocooler for a space infrared detector
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Abstract; The impedance matching model is built to optimize the performance of the PTC from both
cold finger and compressor. Based on the thermoacoustic theory, a 1-D simulation model of the 30 K
PTC is built by using DeltaEC software for optimizing the coupling working parameters of the cold fin-
ger and compressor. The effects of the regenerator material, the inertance tube and the reservoir on the
impedance of the cold finger are investigated theoretically. The test system is set up and the results
show that the lowest temperature of 24.24 K and cooling power of 1 W at 30 K with electric power of
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227 W can be obtained, which satisfy the applications of the space infrared detectors.
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Fig.1 Schematic of the single-stage coaxial pulse tube
cryocooler
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Table 1 The main parameters of the compressor
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Fig.2 Compressor efficiency vs. impedance of the cold
finger
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Fig.4 Cooling performance vs. regenerator screen porosity
(a) PV power and efficiency, (b) phase difference and in-
let pressure ratio
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Fig.8 Cooling performance vs. length of inertance tube 2
(a) PV power and efficiency, (b) phase difference and
inlet pressure ratio
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