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Coupled Oil-Structure Analysis for Piston Motion
in Reciprocating Compressors
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Abstract

The piston slap phenomenon is one of the major noise source of reciprocating compressors used in
household electric appliances. In response to public demand, strict regulations are increasingly being
imposed on the allowable noise level which is caused mostly by household electric appliances. In this
paper, the dynamic behavior of suction and discharge valves are analytically calculated and the
lubricant behavior between piston and cylinder are investigated using two-dimensional Reynolds
equation. And the piston slap caused by the piston secondary motion is investigated by the finite
element method.
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Fig. 1 Modeling of suction port
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Fig. 2 Modeling of discharge port
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Fig. 3 Geometry of piston and cylinder
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Fig. 6 Analysis model and FEM mesh




2003

Fig. 60 g Q2 sl A& Rde] 4
I g4 so] Yl vk da AAlxdo]
Holmg AwRdS ARGtk dAEY FE
& WEe piEor ERAGE FoE U
EhubAl "ok = A9 X = oA e
of = T ot === 5la F2ED
Ao dde] g dAAxzAE A& on

ol Ao Skes byl A8l A (23)
I 22 FAHEH(central differential method)S
& =

c o0 1 (yn+1 n—1

Vs = 7o 47\ Vs — Y
24t (23)
v, = Ailtz(ys”“—Zys“r v,
aakeel Aol oA AN FAg

kA k7] f sl *—1(11)3 T shske] e
o}, zelar dukAEel F9- 2z dolsE= W
219] gl A Al 8= ?0}7]7} ol g-m = X3
A7 wiel fgh }-mj(fmlte differential

oZi e AL

Ol

AEAol e i%ﬂ APEJ 31Hd
wat AaiA Qe Wolth a2y &2
J2Eg9 oo mEt WateE kol
ANSYS/LS-DYNAE o] &3t &34 A
AHO]EAA Fojof gt 2 EH**OM:
A AFZEZE 0.1° 3 HT weit SE9ES
AXsto] 8-S Ga st

mgx
22 e N
m (o Mo i@ H

)
b
:.éo%‘ﬂlérloé

Fig. 70 ¥ 2E Ao A&sh= ¢hgo]l et
ATk Sl FE(P)S 101,325Pa, &
oA e FE( Py 0.8MPa®  Z7FA ST
Fig. 8 BW FARBIATIE] FAZ%=7} 150°
oA EEMBEZE dejw 2600 oA FUWETL
a7 Ak e 7 Adrh

Fig. 9ol &= ¥ 2=Eol| Z8st= g2 el
o y3aFe] g8 Aene ¢S5l J2E9

o

517

W

il

oft

Pressure(Pa)

Valve displacement(m)

Force(N)

| LEEJOTZ 90° ~270° M= FFA
ol ogh Jdrt A3 YrA] Gl
vt e s Agshs 92 29 18
V|Eor AP REA &%o}% 99

1000000 -

800000 ~

600000

400000 o

200000

0

of mppofA R FAFA I EE AN

0

T T T 1
90 180 270 360

Crank-shaft angle(deg)

Fig. 7 Pressure on the piston top
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Fig. 8 Displacement of the valve
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Fig. 9 Forces acting on piston
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Fig. 10 Piston displacement in the x-direction
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