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Abstract

There is a gap between the piston inside the linear compressor and the inner wall of the cylinder,
and the thickness of the gap has a great influence on the operating efficiency of the compressor. If
the gap is too small, it will lead to the possibility of wear and reduce the service life of the com-
pressor; if the gap is too large, it will not be able to seal the working fluid, causing a considerable
part of the loss. Based on the molecular dynamics method, the physical model of the linear com-
pressor is established, and the influence of the piston operating frequency, piston stroke, gap width
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and gap length on the leakage of the gap seal is studied when the linear compressor performs si-
nusoidal alternating motion. It is found that the leakage decreases with the increase of frequency
and stroke, and both increase the compressor pressure ratio. When the total size of the cylinder
remains the same, when the width of the piston decreases, that is, when the width of the gap in-
creases, the leakage increases, and the pressure ratio decreases in a square relationship; when the
length of the piston increases, the length of the gap seal increases, but the leakage and the com-
pressor pressure ratio are almost the same. The research shows that the gap width and piston
stroke have a great influence on the leakage.

Keywords

Molecular Dynamics, Alternating Oscillation, Gap Seal, Linear Compressor

Copyright © 2022 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 518

LML RGBS 1 SRR EL, 2 —FhAER AW G ARG BOR, BV EA T 2 LR H 45
B, PO TS, BAT R AL EIRIRAE . NSRS A B 1] [2] [3] [4]. ZetEIR
A HLAS L ) A e ZEAE s B M IR BN )y, TG ZE I8 3T [P AT UL, A s 2R S AL TR 1]
fERI5] [6] [7], BIULSEBUEAEMLIRaI D> W B 3 drde m i ai e SRt IR Aa L 3 28 5 UL
BE 2 (B AFAERU/IN R TR 5T, 10 58 S T2 P8 PO Aff R ) 5 S P IR ALK R R 2. R AT RRR, TR
PRI 25 AT 2 KRk, 22 S BURIRR 5 B 22481 [9] [10] [11]. #RT0, R Bd N, H2E
AL 22 )45 A T B RS 453 A RT REE AR ) 24 A B A e A 2 1) 5 P v S R (PR B R 30
HORTZ AN RS /T 20 pm, [ BRAE R4 HLISAT IR B B E ], eeildd, [RIBRSEPR L7824 R Eeh LAk
AR BN BB [12] A 1A GBI AL BT R AR (A B b e 4 s 175 e s MR O B R, 5609 2 7 o T
MR, EEAERE LI BURAIE ZE R B . DRI FT 2 % I e AL 1] B 2 1) o A ViR
FEARE A AL EL, ARSI AR LR BRI 9/ B BT TR A E B IR S

L R R [L3R BB AR T 92, 6 B ol 2 2R AR AR v L L 45 15 26 5 70 (1 1) B Y U ST
HUE AR, B T RIS SAE A A 00T RSN 345 2R 7 s 7738 A TR] 8 98 158 X e B FrO 52
WARER, BEFE R L CAR AR AR, MRS 0 SRS sh 0 i, Mg AR IS
JI AL ZE /N T 90° I, AL Z28G K, MR R IN, FEFEAERNTR, MRENE . Kun Liang [14]5F A5
THIFHIE 7 — P E A 8] R B AR AR R R B B 2 R AL, IR A R LA 2K 73 9 FEBL B R A
IABURPITL. BOHFRIR T R . PALS(FE R R rh e, AR IR A ) A0 117 00 )
B o 38 I SE0 A3 B AN 4 LK) 25 B s 451 2% 5 5%. Xinye Zhang [15]58 AS& 24 PR J7 12 vT LAR D0
LA s 2 AL P IR R B R e R, — R P e T [ A E O R A, DL R R, (R b B
Bk MOTER R A BN EERTEE, E cte it 42 P L€, AT LAy Zb e ) o B

ASCR 7> T8 1150518, WHIE 1 Ak IS AL ZE AR MR 52 A2 AR IS BN, i 285 UL 18] H TR R v
MR, SR AEHUIR . TS FEATRE L TRIRE 98 LA [A] B R X T 5 4 ke B R RE R R

2. MIERE
N T BRI IR AR HLIG %542 Mo Hoth g BB, ST T INF 1 BRI S PR HLIARL . 4 Ao

DOI: 10.12677/mo0s.2022.111011 125 e RSE TR


https://doi.org/10.12677/mos.2022.111011
http://creativecommons.org/licenses/by/4.0/

R 5

R A PR AL (OB E [16] . BRI (T R v 28 TR 40 i 2 IR B 2 A, BEALE RST A 14.303A
x 1350A x 7030A Bl 1.4 nm x 130 nm x 703 nm (X x Y x Z), 5L AR(56,108.24 nm®) 5 [ 4 s i A7
(37,386.83 nm’)tt Ay 3:2, JHZEANEIHELE H Fe JRTREMILLR, THENNESRE, HATH T He,
TR FE R X L B E NI AR, Y 1 Z W ENERUR I R . TR 2 N I
ZRRE, HANETTRONIE, TEFELE Z fh R s sh ih A () FR:

Z=A [1—cosw(tp —to)]dt 1)
A A ARGEEIRIG: o AMEEE, EHME ST 27/c st WG FERISEN IS (); t) YGRS

B, ALt =0, dt NS, H0.4fs; « MM, v 400~600 ps.
F TOUE NVE REE(RTH. BRAMARL, BEER) Figf7 8x10°25, 3200 ps 3k 13 H T #r i 54

R JER i

)%

I
Figure 1. Schematic diagram of model structure
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Figure 2. Piston motion simulation results in 4 cycles
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Figure 3. Piston displacement wave and pressure wave phase curve
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Figure 4. Instantaneous change of the number of atoms in the back cavity at
different frequencies
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Figure 5. Instantaneous change of the number of atoms in a compressed cavity

at different frequencies
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Figure 6. The instantaneous change of the number of atoms in the gap at dif-
ferent frequencies
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Figure 7. Change of pressure ratio with operating frequency
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Figure 8. Time-average atomic number density changes with period length
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Figure 9. Instantaneous change of atomic number in the back pressure cavity under
different piston strokes
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Figure 10. Instantaneous change of the number of atoms in the compression chamber un-
der different piston strokes
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Figure 11. The instantaneous change of the number of atoms in the gap under different

piston strokes
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Figure 12. Change of pressure ratio with piston stroke
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Figure 15. Instantaneous change of the number of atoms in a compressed cavity un-
der different gap widths
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Figure 16. Instantaneous change of the number of atoms in the gap under different
gap widths
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Figure 17. Change of pressure ratio with gap width
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Figure 18. The change of atomic number density in back pressure cavity, compres-
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Figure 19. The instantaneous change of atomic number density in the
back pressure cavity with different gap lengths
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Figure 20. Instantaneous change of atomic number density in com-
pressed cavity under different gap lengths
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Figure 21. The instantaneous change of the atomic number density in
the gap under different gap lengths
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