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Experimental Investigation of Series and Parallel Drive Characteristics in an
Opposed-Piston Linear Compressor for Attitude-Following Heat Pumps
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Abstract Linear compressors eliminate the slider-crank mechanism and facilitate oil-free operations. Self-lubricating opposed-piston
linear compressors are suitable for integration into attitude-following heat-pump systems while significantly enhancing the system flow
rate. In this study, a dual-motor self-lubricating opposed-piston linear compressor prototype was developed, and a comprehensive test
bench was established. Using the R1234yf refrigerant, variable-capacity experiments were conducted to analyze the dynamic responses
under series and parallel power supply modes. The results indicate that parallel drive requires a lower voltage than series mode , reducing
the voltage differential required to achieve synchronized piston strokes in opposing configurations. During 62 Hz operation, when the
supply voltage increased from 120 to 160 V, the series mode maintained, on average, a 0. 17 higher power factor and 8. 1% greater motor
efficiency compared with the parallel mode. Thus, the driving mode selection should consider the specific application requirements.
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Fig.1 Structure and power supply for self-lubricating opposed linear compressor
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Fig.2 Experimental setup
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Tab.1 Uncertainty of measuring instruments
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Tab.2 Experimental operating conditions

S8 Fiediz]
9K 3h =X EEIEERIS
I e 6~11 mm
SRR 60~70 Hz
W SRS 0.2~0.3 MPa
HEAUE 0.4~0.8 MPa
JELE 2~4

2EESMESHITE

TR A B0 V-5 B R (1) o ,
DIES SWIEE IR E S LI e E
FEIE DAL B S BRI S R S )
RIS 45 5 A AR, ) P A (2) R . A
5 BB S BT B R 5 2 PR LA S R LA
S5 LA 2 2 P 45 L0 0 75 0 O 5 78
BLBIEA TR

di

LE+RJ+Km=u (1)

m,m, dx dx .
e CX Sk x+ F =K, 2
m, + m, di* “d - ¢ of @)

_4_

AP LSRR H RSB, Qs m, B8+
it kg m, AL AL, kg kW FRSERIEE , N/m; el
SR EEAF R JE R B, N - s/m; K, 9 HURE ) BR800, NUA
LML, Ao TR FEUEE  m/s;u LR, Vst MEHTE], s
FoNSAETT N,

W L A LI H 1 5 A A 21 A A
oA LR A L 2 A R R TR SRR AT AR
B LR R AR MR AR QN 3 Fr7R o {6 2 AT HL
WAL 22 H o N fE B R R LE Tt B b 2
PRI FE R R N S L 2 RS L . RT3 (a) FROR
T FE R PE WS T, B 3 (b) FR 6 2E R H AT T
HgL. 20 (3) A= (4) F Tt o 30 R A DA R i 28 3
JE SRR ARN 25 . RIS LAY, W15 B R4 A
BB AT RGeS e, t X (5) At (6) 115

|

Lol g~
2 'l’ \_'

(ko)X

(ciﬂ-cg)a)X
mm, 2y
m,+m, @
(a) a<0°
T kX!
(c(+cg)wX K1
m,m, "
10)
m1+m2
(b) o>0°

B3 HEERN K ERE

Fig.3 Phasor model of linear compressor
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