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The Lubrication Characteristics of a Rotary Compressor
used for Refrigeration and Air-conditioning Systems
Part II: Analysis of elastohydrodynamic lubrication on vane tip
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Department of Precision Mechanical Engineering Graduate School, Chonbuk National University
*Department of Mechanical Engineering, Kunsan National University
**Department of Mechanical Engineering, Chonbuk National University

Abstract — Rapid increase of refrigeration and air-conditioning systems (r & a systems) in modem
industries brings attention to the urgency of research & development as a core technology in the area.
And it is required to the compatibility problem of r & a systems to alternative refrigerant for the pro-
tection of environment. Then, it is requested to study the lubrication characteristics of refrigerant com-
pressor which is the core technology in the r & a systems. The study of lubrication characteristics in
the critical sliding component is essential for the design of refrigerant compressor. Therefore, theoret-
ical investigation of the lubrication characteristics of rotary compressor for r & a systems is studied.
The Newton-Raphson method is used for the EHL analysis between vane and rolling piston in the ro-
tary compressor. The results show that the rotational speed of a shaft and the discharge pressure in-
fluence significantly the friction force between vane and rolling piston. This results give important
basic data for the further lubrication analysis and design of a rotary compressor.

Key words —rotary compressor, vane, rolling piston, lubrication characteristics, EHL analysis,

Newton-Raphson method.
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Fig. 1. Schematic diagram of cylinder part.
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Table 1. Geometrical shapes & operating conditions of
rotary compressor (R22)

Item Values Unit
Suction/Discharge pressure 5.34/20.86 kgf/em’
Rotational speed of shaft 3386 pm
Oil viscosity (at 80°C) 11.0 cP
Vane spring coefficient 1.39 kgf/cm
Vane tip radius 0.4 cm
Vane thickness 04 cm
Vane mass 20.48 g
Rolling pistion outer radius 1.95 cm
Rolling pistion inner radius 1.315 cm
Rolling piston mass 127.92 g
Cylinder radius 24 cm
Cylinder height 2.78 cm

Temperature : 80 °C
Normal force (w) = 6 kgficm
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Fig. 4. Film shapes between vane and rolling piston to
the variation of sliding velocities.
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Fig. 5. Pressure distributions between vane and roling
piston to the variation sliding velocities.

Temperature : 120 °C

Suction pressure : 5.34 kgficm?
Discharge pressure : 20.86 kgf/cm?
Rotational speed of shaft : 3386 rpm
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Fig. 6. Film shapes between vane and roling piston to
the special angle of shaft.
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Temperature : 120 °C

Suction pressure : 5.34 kgficm?
Discharge pressure : 20.86 kgf/cm?
Rotational speed of shaft : 3386 rpm
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Fig. 7. Pressure distributions between vane and rolling
piston to the special angle of shaft.
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Fig. 8. Sliding velocities between vane and rolling pis-
ton to the variation of discharge pressure.



WE - 24 2ee] FxdAe +8 54 67

% 534 kgfiem®, 3 H S 3386 rpm o E AH A H-
gk Aol A BEEhs WA RS Aol "AlAd
[5le]l =2l A3 Wiz &8 F2E7ke] Ao vl
H &9t -3 3132 W3hE vehl gt

Fig. 10& Fig. 8, 9] A& input A2 39L
o), £&te] Wl o} 2 wiQla}t B3 BT Al
Ao WstE vieplz glrh. BEEgte] It
el 28 HAE AlojolA] WA vhAH L FA
A F718ka 185 & 5 ek ol BEESe] F71
3l wlQlo) 2h8-3l= A FHFo] F718r] wlEolrt.

Suction Pressure : 5.34 kgf/cm?

25 Rotational Speed of Shaft : 3386 rpm
= N
o i :
~ 20 | 25.00 kgffem? —s4 | TUN L
3 20.86 kgficm?
w - 15.00 kgficm? é
15 :
10
5 D
!
0 A A " 1 " I N
0] 90 180 270 360
9 (°)

Fig. 9. Normal forces between vane and rolling piston
to the variation of discharge pressure.

Suction Pressure : 5.34 kgficm?
Rotational Speed of Shaft : 3386 rpm

_0.8 " " n L
0 80 180 270 360

0 (°)
Fig. 10. Friction forces between vane and rolling pis-
ton to the variation of discharge pressure.

4-2. & 3|/l &

Fig. 11~12% Table 18] -2 A& 7R o & 33,
2H2 FxAe F/EESS
em’o 2 AAFHA FARE AeellA FHLE WA
HE Al AAAB]e] AT it &
2E738] A vlng Sxef 53] 3o Wi}
el i)

Fig. 13-& Fig. 11~12¢] Z3}-& input 27 22 3}¢]
< W, & A2 wstel upE HAR £7 F2E
Zke] vhdH o] Wshe vehlx Aot A7 S

Suction Pressure : 5.34 kgf/cm?

2 Discharge Pressure : 20.86 kgflcm2
Q) 4000 rpm: i
E 3386 rpm:
............ 12800 rpMY——————/F">—
>a1
0 e AN
A N
i
-2 N ] N I i .
0 80 180 270 360

8 (°)
Fig. 11. Sliding velocities between vane and rolling pis-
ton to the variation of RPM.

Suction Pressure : 5.34 kgficm?
Discharge Pressure : 20.86 kgf/cm2

0 90 180 270 360
6 (°)
Fig. 12. Normal forces between vane and rolling pis-
ton to the variation of RPM.
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Fig. 13. Friction forces between vane and rolling pis-
ton to the variation of RPM.
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