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Design and Simulation of Small Double—piston Opposed Moving—magnet Linear Motor

HE Hanjun, CHEN Xi, LIU Zhen, SONG Jiaxing, CHANG Qinghang,ZHANG Jianhui, GE Yinfei
(School of Energy and Power Engineering, University of Shanghai for Science & Technology, Shanghai 200093, China)

Abstract: Compared with traditional reciprocating compressor, linear compressor is characterized by compact struc-

ture, small volume, low energy efficiency and high efficiency. The application of linear compressor gradually turns to re-

frigerator, air conditioning and civilian refrigeration equipment from aerospace and military areas. The design condition of

moving-magnet linear compressor is determined. The theoretical capacity, piston stroke, piston diameter, equivalent stiff-

ness and mass of motor are obtained. And the influence of design parameters, such as the mass of moving magnet linear

motor and equivalent stiffness, is analyzed based on Ansoft Maxwell 2D. The change curves of current, copper loss, iron

loss, stroke of piston, input power, electromagnetic force, specific force, power factor and motor efficiency are obtained.

The results show that the efficiency of the linear motor is highest when the mass of the motor and the equivalent stiffness

are at the design values.
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Fig. 1 Structure of moving-magnet linear motor
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Tab.2 The size of moving-magnet linear motor
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Fig. 2 The distribution of magnetic field lines
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Fig. 3 The cloud-picture of magnetic induction intensity
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magnet linear motor
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Fig. 5 The change curves of current, copper loss and iron

loss with mass change

PRSP FED B i i st o AR A 2K
W 6 i . R IRIE FED) K Rl S BE 3h T o
RT3 K A7 B I i 15 o 4 T % T FL G 7 B
BT R, b TR R FE T AR
i et . fEARRI TR, 27 & /N, 47
PRI FET) SR TN o BOS i/ N Tk
THERT, 75 2 K A R IR R BT 2K

ELAE F7 TR K B LRI Bl o 1 AR A
M2 & 7 s . B 8 50 i3, Lo e 5k
W T B 5 218 TR, DR T3 #iien, 8+
JEEA 111~ 121 g Z (0], DR 7 A8 fb i B i .



AR 245 < /N RUOUT A B sl X BB LB BT B AL 311

UL SEIE KR DS, 5 807 i o B HE R AT
ﬁ-ij(ﬁo

140 .70
>3 R34 V P
+%Eﬁ'ﬁ§ 7
£ z| &
2 451 —100)32-60.R
& ST E
Y iy
& 4o} 180 Iss
P,
35Le . . ' =160 150
101 106 111 116 121 126
B iE/g
Ko HiredciE Feo) K mg )y kligh i etk th £k
Fig. 6 The change curves of stroke, input power and
electromagnetic force with mass change
110 - 1.00 80
;\ A
105f 7o 1099 179
< \ <
Z 100} {098y 785
SN 1oE
@ o5t ¢ 097@775’
N | amEREav Ry
L WS
2 096 176
o~ —o- HIHLRE
01 106 111 6 121 126 P

BT R/g
E7 i TR AT R AROR M ST i AR A h £

Fig. 7 The change curves of specific force, power factor and

motor efficiency with mass change
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Fig. 8 The change curves of current, copper loss and iron

loss with difference in equivalent stiffness
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