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Actual Cycle of Helium Valved Linear Compressor Based on PV Diagram
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Abstract; The studies on the PV diagram of a linear compressor for JT cryocooler at liquid helium temperature were
carried out to analyze the actual cycle inspiratory volume of a helium valved linear compressor ( VLC). The influences of
pressure fluctuation caused by the suction and the exhaust valves and cylinder clearance volume on the inspiratory
volume were analyzed by combining theories and experiments. Based on an existing VLC using ‘He with the piston
diameter of 18 mm in our laboratory, a VLC performance test platform was built to obtain the changes of dynamic
pressure in the compression chamber through the pressure sensor set before the suction and the exhaust valves.
Combined with the LVDT piston displacement test technology, the changes of pressure (P) and volume (V) in the
compression chamber were obtained under actual working conditions. Compared with the theoretical analysis, the result
show that the inspiratory volume between the theoretical cycle and the actual cycle is significantly different.
Furthermore, the study can provide a design idea for the performance improvement of ‘He VLC.

Keywords: VLC ( valved linear compressor) ; PV diagram; theoretical cycle; actual cycle; clearance volume ; pressure
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Figure 1  Theoretical cycle of considering
clearance volume effect
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Figure 2 Theoretical cycle of considering clearance
volume and pressure fluctuation effects
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Figure 3 PV test system of VLC
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Figure 4  Structure of check valve
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Figure 5 Flow chart of experimental system

TESEI TR, K B 25 15 ) A [t 22 e AR AR R i Lt 1
FAb, Rl B> R BB . i T IR N ) —
FAE T B AL A v, R A SR B AR e



<44 . B THI# Light Industry Machinery 2020 FEE 1 HA
AT BB JIEIRES 2 0 ~ 3 447.5 kPa, K 028 -3
PESE N 0.2% o IHRAL A 28 (0 B AN 6 Fms — &7 e
=42
0.24
g 11§
€ o201 B
= s
1
0.16f 19
0.12} | . . ; ]
0 500 1 000 1500 2000
Ho6 nEXERBEREILE REERL
. . . . @)JESIFIRLRE B2 B
Figure 6 Instrument installation location —
PV R A L 5 53R S F 0 0 P4 0 P ) P
e e s . b A
5, T HL 7T ZE AR 2 He 4 s 9 22 1k i 2 AR 0247l Fau 73 - - HRfEE
P TH=) Jas > N1 S AL 2 y S e < | 2
TR . 500 RGERI T E R iR R BF g 1\
Bt B BRI AL B, K00 R A% B 4k 1B g Sl ¢ E ' R W
SRR T A L 48 MLAILSE PN, 5 FAS Bz e 0.16] \\\ . | &
. TRSIE P A B 35 SR R, AR L o AT
AR SR B AR 0.2 |, ‘ g = | .
—— 2000 2500 3000 3500 4000 4500
3 =k IZI_.R ﬂE % AR FR/mm?
(b)SEEr B PVE

3.1 XWER

P AT S T A e R4 Pl , 647 T3
BT, LR PLAY B TR 40 Haz, 7615 %€
1 4 mm PHALE N O mm i, REELL 1S kHz 1
REPCRIF T HAT R RS, R A T WLt
B BILIGE A s 2 Ak 55 00 JE AL A% A8 A Z TR 9 56 R AT
B 7 (a) B s DOREE 9 Bde v, eI — 152 J] 30
WY AR R, 2z A 7 (b) Bir s (9 SE B il
PV &, B IR SRR

TEAE PRI P, eV I 4L A AR B
ANIEP R (RN Y S U o U MWD SN LR 4 AR N
TRAASE SAFAE—E I ARBRA R, LU e az gl 1 i 15
8 HR IRV )R K A )AL 5 [ I, A 2 1 T 46 AL
I R, i 2 R AR B A B 2 2T
MIEL T (b) ] DU Y, S C B B2 i L S s L
VR e I A IR R 4 AN R e AR
REFLGE S ET7— RS R HR, HER A FTT, bk
PGP N R D Resk LT, RN A 58 2T, B
TR EER L, 290,26 MPag Jf P 7458 HBE T R
3 P, 78 BAHE U R ST HE RG] . BT
R, 5B A TR UARSE AN S 7, 1
FETEW iz gl , RV g AL N U ) R I R AR
R BT R UE T R I G R AR, R
W F 1T, Bt W AR A 38 R, Wi IR TR K

A7 E4HEFRIAEERE
Figure 7 Actual working cycle of VLC
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