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Abstract In this study, a check-valve piston was employed to implement a precompression system and
enhance the performance of a linear compressor. This choice was based on the assumption that the
check-valve piston could be utilized rather than vibrating nozzles when the waste vibration energy of
the compressor is minimal. Numerical analyses were conducted to determine the power reduction
achieved by using a check-valve piston compared to vibrating nozzles while achieving the same
compression effect. The precompression effect of the check-valve piston was investigated by varying the
stroke and the number of revolutions. The aim was to determine the extent of power reduction
achievable with the check-valve piston system compared to vibrating nozzles. The results indicated that
as the stroke and the number of revolutions increased, both the precompression effect and the power
consumption also increased. Furthermore, the precompression effect achieved with the check-valve
piston system exceeded that of the vibrating nozzle system with the equivalent stroke and number of
revolutions. The precompression system utilizing the check-valve piston consumed up to 25 times less
power than the vibrating nozzle system. Hence, in systems with low waste vibration energy from the
compressor, a check-valve piston is more suitable than a vibrating nozzle.

Keywords : CFD, Linear Compressor, Pre-compression, Refrigeration Cycle, Check Valve Piston

2 A7E 20169 % RS0 Yo AT E] AYE ol $FH 712 AFAY (No.NRF-2016R1D1A1B02009582)2] A2k
Al

*Corresponding Author : Young Lim Lee(Kongju National Univ.)

email: ylee@kongju.ac.kr

Received July 6, 2023 Revised August 16, 2023

Accepted September 1, 2023 Published September 30, 2023

194



2y

J L

of PEI1IA IYES e AL WH YAE A5 AT

1. M2

2 Bo] A% o] v S7to] ket oy
A 4415 Zol7] 918 oluix] &g 4ol Fasieh. of
UA B8 NS HE 4w aRer opleh Sk
HhEwr A7olE Fasth WAas 7bg e e
o] oF 20~30%8 AX/5H3L 9o, o]t ofulx] L 7
Aol £ Qe v 5 9 Eof 5 siolck. W)
SAREel G/ WD A LvIF) 60~80%2
AASL QITHIL. whebAl, Wae] Aeavee Zol
7] AL 45719 B8 ol Aol BaAolc

Y] 2 solt YE7IE YREY U572,
FEBEECE FELEEES L ERE SR
HIEE), ol BRI QIgh ouix] &4lo] 23 8ol
gt Bheel] 2o} @l TR A ol
83 jUo] BE} AHgElo] BHER A% oA £4
o] A3 FYMH} ES WL 22 W0 Hjho]
glol REATo] Aot YREA A0 s B o]

A& 7
AF7H] Fyo] 45719 A2 FEAZIAF Bk
t A7t 218 =lo] g=tll, Binneberg 521 Y571

o QHEE A8 3te] o] 2EFE A2AE A
3L, Hwang 53] & 52 59 Yl +2
Hasle 9% ol 9SSl 9 P Bl 43

& s o|F 1A 1T Park Sl412 4= A5
= 17171 Sisf BB A ndS 2-85to] Y
25719 YAE HASSIAT B Ahn Si512
BR A7 Aj2so] o] 3710 A5e AL
Itk o] Akslol $4] ol e=2 B3 COP
= 9% AT FPsATHol.

olo} o] Ffjo] UZ719] A5 WAL 9Ttk
A7} EGA, ol Qe Bl YA o
3719 540 U] gaigte) Be ARt %
Z01& Aotk kA, F7HA 7] e P A
7= 53 Yol 45719 H5e v MAAE 28
7F At

FZol= Fyo] AdE719 s o skl Sk

PSS 283 A7t olHAL U=t Leel7l= &
7] &Y A&" Wi & %u s wEs AR5t
U=719] EERE S7V e A5 IS, Park &
(8] Al¥= Aol *}QQ‘: 7&% w59 F4 AXE
93t g3 AFTE YTt

A7 WBE AR QW A2t A2

=

MI
foi e 4

2

(e A==3
=

LERES

195

s =& Hlste] 7H A71E Aofsiof oh= T
Qlol} dotE: A= YT 928 Aoz AlgH

ojwf HZ WE HAEL E T2 WA w2t
1547 TAE 252 457] vir] 9] sojA LAys}
Ho X & o]&gtth AA ME SAES o83t o
A2E9] TS Fig. 1 9 20 Y A=
AEL fYo] 457 FUAl F2lstal ol
155t HiHo] AZstd 1@ 7lssitt

r>4 % ol orlr :.: _YL rlo rlo
I'I —HN’ i

AU ALEE 2] 9571 FUA Basrols
Y Aol WY W AolEe Holzeh. ol
S F7H4Ql 9HOR Q8] Yol o] 7kt ol
Y5 AolZe] A5 AR & SIehT]

2 ATOIAE oleiet A2 W WAES o] §ale]
NYEE B Y57 M52 Pt stk ol

9I) AL WE WAES] A5 Fndoh PE WA
719 o 3‘3’4‘3‘ UolHQ}T ZHe ZAA AF =

ET

Ut

Z o] o o] Pnht AMEEA Bt
2. RN

2 A4 189 FA4 152 32, 44,
HIGAMTE, YR o2 R d2 Menter[917F Al
A&t SST k-0 dRRES ARG A= ¥E FjA

Check valve

Pre-compression system

Fig. 1. Schematic of a check valve piston attached to
a linear compressor
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Fig. 2. Schematic of the check valve piston
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where p denotes density, v velocity vector and

dynamic viscosity.
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Fig. 3. Mesh system of an axi-symmetric model for
the check valve piston
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Fig. 4. Variation of maximum pressure and its
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