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Liu Kangjun"

Abstract As the driving component of a valved linear compressor, the matching relationship between the motor force and gas force
directly affects the performance of the compressor. A simulation model of the linear motor was established based on the equivalent gas—
force model. In addition, a test bench for the valved linear compressor was constructed to analyze both the simulation and experimental
results under various working conditions. This study aimed to investigate the performance of a compressor across different operating
scenarios while verifying the reliability of gas force linearization. When the inflation pressure and piston pressure were 0.2 MPa and 5
mm, respectively, the resonance frequency of the experiment and simulation was 50 Hz, and the motor efficiency was 84.3%. The
maximum relative errors of the input work, voltage, current, and motor efficiency were 25.8%, 21.7%, 22.7%, and 13.5%,
respectively. This indicates that the motor efficiency of the compressor is related to its resonance frequency and that the motor efficiency of
the compressor is the highest when the resonance frequency is consistent with the operating frequency. The simulation model of the linear
motor is reliable, and the calculation results for the gas load are relatively accurate.

Keywords valved linear compressor; linearization of gas forces; linear motors; motor efficiency; resonant frequency

Bt 5 3 0 28 MR R R ORI, Eas BRI fRIE TR HLS AT R e DY L A IR MRS L
for B TE RE BEOR QUMK B iy, R IR PR B e R B s MR e S8 AT 5 R A i DT E M B A G
() RN e LA g RAEORE IR SR R DS S i 2R LR A R 2k v e 46 L O B B, LK Bl
W CHE N 2R, AR XA R H - ik (JT) 9 ZEI8 3, AL 3R U A IR R 4 L i ik
W HLEA BT RE RS R B T PE/NSE 0, R AL AR T e A L DC RS 4R e A R £ 1k
TERZRNAE S5 P M A RRMEES  RGiLIRCRD
B JT 735 30 v AL BR300, AR A 1k N T M A RN IR AR HLEPERE , 75 200 H 57

BaTH  HK AR L4 (51806231) B BN H . (The project was  Wichi H91:2023-12-21;f& 11 H $#1:2024-01-29; 5% ] H 11 :2024-04~ 15
supported by the National Natural Science Foundation of China ( No.
51806231). )

— 104 —



Tk F3 W
2025 4F 6 A

XIRFERR 5 - 25 (B T2 R 4 DL R B REAFF 5T

PRSI | 28 LAY 2 R i AL BRI — e 7 £k R H
WGP A R RN B Jy 2R 2 R4, €. R. Brad-
shaw & HE T — N SR AR IZARR 2 A A
RV B, B AR R Y I 2 BRI it T
RN LIRSS 3 5 2 R A I 2 1 s i HLaE
ARSI, B E AR Y oA M IF AT T R AR
5MT . Zhang Xinye %5 $2 H —Fh BT 7 ik, 51 A
LHAUBIRL T T A R R A HLA 25 A B X
A RS A 000 A 1 2 Pk R 4 MLAE AR SR rh iy
FAJLERL 3% ZE R ) R )32 SRR LA ST N R T 1Y
AL,

TEB 15 B SR T %o 2k s 4 BIL 1) 12 g
AUy NS TR R AP | B2 o 1IN N A R | B
PEAUR T3 38w Lk Ak S5 R4 T A RUBELJE T AN
B, R PR O — B R UL AR T LA
T 207 B SR I E I — AW AR 15 B 4
IS 3 78 b SR I Y 45 RN BE AN AR R e &
H00 Zou Huiming 25 R — i 3 T 40
MRS SRR 3 70k IR T AR
D S8 15, X AR B J1 2: S 80N S B R T T
SCIGWEIY , AR T R T R AR T SR R IE
G. S. Choe %"V FHIH A o 500 % A 1 2 F6 45
MLRGHEAT T 5007, F AR e SR 1 0R h eR BOY
X, A LM ARSI LRI ZE L AH L, P.
S. Dainez %" &1 X SR R 8 Al e o R nT AR i
B — OB B R T A T R, R R SR LR
Gt AT BRS04, AT AT LUR 8 2R G 78 JL PR 0 %
TEAT Ml R AELSCR R

] PR AT 32 2 2 3 3k ST 5 R AU o B A 1R
LN AL TR T LA S5 R 0w AT P (BB XA
NEMALE R AP E Z AL TERe R b, A
SCEF X ELZR HE LAY L HL D AR T DC R R 1 3 1 el
PR AR SR AT 2R AR A B , £ Maxwell #5044
HEENT AL RS ) 45 5 SRk, IF o A R4tk
JRAEHIAEAE TOLUT BYPERBEE 5, 38 2 S0 50 50 iE 14k
LA AT AT PE i AF 98 AT o H S A IR 2Pk e i
MLES AL TAERR L 2

1 BieoHT

1.1 BFEEMMSEIITE
FIRFESS AN 1 R, A L R4 PLTEis
ATt R b AT AR SR AT AR F, U 1 AN B BT A 1
BRI 1/ Fm . 2 e=0 B R &M, o g,
WS TR I TR] ¢, SRy HESCI A TS ] Sy
QUNITEZE i ST

Vol. 46, No. 3
June, 2025
BDC TDC
X X
Py T -~
— ———
HASI® i |
| \ pb
|
pg(t) ‘ Ap '
\ :
wew |
§ w—cw)(o ‘

X (G IEATRE X, SFROR B BE s X, I JE 47 M 45 2%
REZ A p, WA E S p, HERE S 3P, (1) N
J1spy, WIRHEIR 15 A, 36 ZE 10 AL TDC 3% 28 b ik s
BDC T % T 1k,
1 BRELEN

Fig.1 Single-piston structure
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Fig.3 Two-dimensional simulation model of linear motor
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Tab.1 Parameters of linear motor model
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Tab.6 Inlet and outlet pressures and flow rates at

different piston strokes
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5 0. 083 0.337 9. 867
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