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Power Loss and Temperature Distribution Characteristics of a Linear
Compressor Motor
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China)

Abstract Motor cooling is critical for ensuring the high reliability of linear compressors. This study established a linear oscillating motor
loss model based on experimental operating parameters and temperatures. The trends of the copper loss, iron core loss, and eddy current
loss of the motor with temperature were analyzed, coupled with a three-dimensional flow field model of the linear compressor to analyze the
temperature distribution characteristics of the motor coils and permanent magnets under different operating conditions. The research results
demonstrated that, for every 0.2 g/s increase in mass flow rate, the motor temperature can be reduced by 4-20 “C, and the variance of
temperature distribution decreases by 0.5—1.2 under the same intake temperature. Furthermore, for every 5 °C decrease in intake
temperature, the motor temperature decreases by 4—6 °C under the same mass flow rate. The maximum temperature difference of the
permanent magnet was 7.3 °C at a mass flow rate of 0.6 g/s and 6.9 °C at a mass flow rate of 1.4 g/s. The optimized intake structure
reduced the variance of motor temperature distribution by 5.521, the highest temperature decreased by 4.1 °C, and the maximum
temperature difference decreased by 4.55 C.

Keywords linear compressor; motor power loss; temperature distribution; linear oscillating motor

{60, HERAR Y B L RE Ak 3 1 I 2E1E
Sz B I HUARBE Y [R] I 23 7 A i R R 5 DL AR 1Y

WGt , T F H 2 WAERE 5 MAEREN 17% , 11
JE R FHUKAE 5 R S 50% " Hob R 45

HLRERE (5 Ledme ok, o vKAR B 1Y 809%™, 7E
PREEUR SR BRAY T 5T, k5 v KA R AR ALY 9 fig
KA, DR R BT RE AR TR AR AL L R 2 i P 41
R,

LR AR LA T 9 B4R 5 L P B4R K Bl AN A
RO, T HLES R 5K s R BRI i B8 52 BEIGTh T
AT T A Rl PR, B AR A4 0 TN (E AT 5T

FHETH . HE A RBFIES ( 52376012) W H, (The project was
supported by the National Natural Science Foundation of China ( No.
52376012). )

— 124 —

A, TR R ATLIELE Thms s LA A
o ) g FE W RE B R I ) 1Y) Bk K g b
FHTS AR Z A AE T L BRI R R
TER IR T REAR R B HAT IR R KRS T2k e
AEHLAE 2 T T HA B i 28 A Gl A 10~
20 C R I, X ELERIR G F LA T HURE A3 BT A
P HLBEAT IR BE 37 70 Bir S R P TR A B % B 25

W F 39 :2023-10- 16348 101 H 351:2023-11-11; 5 741 H i :2023-12-12



Tk F1H
2025 4F2 A

TR A LR A HIL A A LIBURE AL E 20 A REPE AT 5

Vol. 46, No. 1
February, 2025

WZ—, BEHUEE G54 L AR AR AR [
A H L AE R AR IR A J R IR = D B
XPAE T8 S U0 25 A THURE 43 25, 15 31 45 B A 1 4 AR
RN 4%, FEHE ) X XU Lk B BURE £ 1 B 2% B
PAREAN T B IR FALEAT T R BR R 45 o Ar , 4
T B LR A LR AR AR ik, XL
ol 25 1O A VA [ A R PR A AL Ve R Gk
TP T 78 T 00 BE A, 43 B T AN ) il v8 741
A AR B ALY Z AT B A Ve R PERE R SE M,
PR3 54L58 R G0 R E F ML EE ] DA il 6 T 22 42 1
IBATIEEZ A, H% ] R134a R1234yf R1234ze (E)
H R4 COP ( coefficient of performance, PEfERE) [
% 1.23%~1.82% 1.23% ~1.65% 1. 14% ~ 1. 17%,
BRI R R ML AR TR R AT P IR 2K B K
R RS TRLEE 7 0 B0 T, e ah el AR < A7 X
FERIEA AL AL 7 25 LU IR A 5 SRR RS T iR
FFRFET 20 K, Z225 00 %o —Fofisfi 280 2 £ 9 377 L BL
AT T AR AR B 3 5 L, 19 31 7K 1R S5 KR 25
0.55 C,fJemiiE 4 89.77 C.

AT G ELA AR5 FE LG RE AN R MLV H I BIF5Y
ARPFAFEAR L N 5 T TE O B pRER, B ¥ e T 1
b, BN AILAE Ve A1 J5 TR E 40 A R AT 5%, 4R
TG 32 P P 3 2 X L AL R A 3 A 7y v, BEL 23R R 7K
A1) T s 7= A 5 ) DR bt mEL AL P ) 63 0 7 A 1)
PAFER & R AR AR | I AR AR Ak Xt — 25 R R
LT AER IR T, P AR SCRE T R TS0 8015175
BORRE 1 B IR 7 LI AR AR AR | T T R R 45
Bl = ZE AR AR A 5E T AN RIE AT 00 T B bR
Rl R R R R TRLEE oA R T AR % 700 ) T 3
PERR I THRAL T . W FE 45 T R vk R i HLHE BL
WA AEAL LR T B HE S % |
1 BE&IR7 BlIRFERE

PL—&HI iR 435 W ISR M%E S 120 Hz 4%
PRI B IR LA G &l B e
TS AN ) i R A AR () e i), 75 B AL
PERAFENS B, MAXWELL H LA R A 8% m an /&l 1 pr
N, HATEARZEINER 1 PR,

TEAC R L IR Bl T B2 AR5 HL AL P30 %) R AR AR B
F7HE R AT 43R R L BB AR AR | RO A
FRI A0 B IR LA B K RE AR B TR T E
1.1 $E#R

LRI HL B AL il 48 T R P V4 6 ) 2 2 il
T AY, AR PEE A 1E 5% 28 i H , HLATL ™ A ) S R 1
=R /(1 ] O

7#(balloon)
B3 H (band)
| FiRN
214
[ Sheke
A e

1 BE&IRZEIRE

Fig.1 Linear oscillation motor model
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Tab.1 Measured parameters of linear oscillating motors
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Fig.2 Relationship between iron core loss and temperature-

current under rated working conditions
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Fig.3 Relationship between eddy current loss and

temperature-current in rated working conditions

— 126 —

TS IR - MU YOG R | X S Rt
A7 RN Tz 47 2 8OO B PR T JEE 1) 7K
PR TR AR Y

2 RBIWMEST SN REN

2.1 ZEEREYBYILE
A Fluent BEAT ARG AL, 18] 4 PR b 2K
Yz L AILAS 14 5 ] v 750 3t 2l J&T, Pl 7s (8 2 AE D 3%
JE | TS ZE TR ) R D U 4 P A AR A U
2% PR 2SN T, th 7% A i R A v SR
FEARPLIE T H e 2L A 1) 8 e AN HE
Ji 1] BIAC A L IL ] B X 2k Bl R il PR BEA TV 40, 4%
PRGBS RGEUNIE 5 B, il SRR & 07 5
AU T B2 S A v 7B e U AR U
JIJ5 A Sl L URYA Y Z X TR I IR 15 A
fa] K AR R B A BIRRE el il B AL R Gl
PP UR G HLI R S 12 C i 1.2 g/s,
e s A DR RS
S

KBtk

4 E&IRHBYLEEH 5 ¢ FiRzh E
Fig.4 Linear oscillating motor structure and refrigerant

flow diagram
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Fig.5 Linear compressor refrigeration system
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Fig.6 Effect of mass flow on motor temperature and

total loss
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temperature with various influencing factors
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