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The Structure of Gas Distribution on the Flow in and the Performance
of Pressure Wave Refrigerator

Zheng Minfeng Liu Xi Huang Cheng Lin Yuedong Lei Xiaojian Li Xuelai

(College of Chemistry and Chemical Engineering, Fuzhou University, Fuzhou, 350002, China)

Abstract The influence of some structural factors, i.e. the nozzle style, relative gas charge time on the flow in and the performance of
pressure wave refrigerator are studied theoretically and experimentally in this paper. The results show that the strength of incident shock
wave is the strongest when using the contraction nozzle, follows by using the laval nozzle, and is the weakest when using the uniform noz-
zle when the ratio of the expansion & is from 2.0 to 12. 0. Thus the cooling effect of pressure wave refrigerator is the strongest when using
the contraction nozzle. The maximun refrigerating efficiency ), is increased first and then decreased when the relative gas charge time 7
is increased. The optimum relative gas charge time 7 is about 0. 06 when the ratio of the expansion ¢ is 4, the ratio of length to diameter
L/d is 400 and the relative depth of the jet hole in gas distribution is 0.55. When 7 >0.075, the optimum pulsing frequency (fopt) is on
the second peak of the refrigerating efficiency , while fopt is on the third peak of the refrigerating efficiency when 7 >0. 075.

Keywords pressure wave refrigerator; validation; gas distribution; nozzle; refrigerating efficiency
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Fig. 1 Sketch of experimental equipment
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Fig. 2 Sketch of experimental system
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Fig. 3 Sketch of flow parameter in the initial disconnection
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Fig. 4 Variations in the strength of incident shock wave
in different style nozzles with the ratio of the expansion
(T, =300 K,T, =300 K)

FEA TR, W& B AT A S B Y AT,
WOV WA 5 8 1 B BB TERG N, I 1 e i e i
SIS A 223 K, i 5 KA BE R K LU RIS, SCBR{E
B PR A ) A 22 38 KAHAE
FEIFIRRTLUE 1 K & 75 2.0 ~ 4.0 A0
B PN, WAC 4 PR 55 A5 R 4 T AR I A A B 08 I8 2 Bk 22
AR B TA) EWE . BEAE B IK L3 oK, 46 iR
WTAE° () AR S BSOS IR 22 | 55 A4 R A 1Y) 2
FEARNWIE K, 557 ELWEAS ) 22 FE 1 ek /)N
600

500

400

u,/(m/s)

300 -

200

100 -

0

1 2 3 4 5 6 7 8 9 10
&
B S HEABEHORE s, 5eXR
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