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Vibration Analysis of Retor System for Rotary Compressor Considering
Hvdrodynamrc Force between Motor Rotor S tor -

Yong-Han Kim, Bo-Suk Yang, Byoung-Ha Ahn and Jang-Woo Lee

Abstract

The analysis of dynamic behavigur: of .rotor system for the rolling piston type rotary compressor
considering hydrodynamic force between motor rotor and stator is presented. In addition to
considering other dynamic, loads such as large unbalance forces, gas force and bearing force, we
consider the hvdrodynarmc fort,e induced bx the, compressed fluid flow through the air gap between
motor rotor and stator, and improve the analysis of vibration in rotary compressor. The Childs’
method which based on Bulk-flow and Hirs' turbulent lubrication model is used to calculate the
rotordvnamic coefficients due to hydrodynamic force of annular clearance in motor air gap.
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Fig. 1 Schematic of rolling piston type
rofary compressor
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Table 1. Characferistics of compressor
Beanng chara(.tenstlc;_m- C o
Main 412 inm
Length Sub 20 mm,
Main 8 pm
Clearance t =
Sub 7 um
Rotot radius 15 mm
Viscosity' | 000294 N-s/m®
| Gas churacberlstlcs. o -
Suc lion pressure 621320 N m"_
Discharge pressure 2142280 N’/m”
Height of cylinder 24 mm
Radius of rolling piston 39.036 mm
Radius of. cylinder 24 mm
Specific heat ratio 1.184
Unbalance characteristics
| Weight eccentricity | phase
: () (mm}) | (")
Rolling piston | 146.93 135 . 0
Lower Balancer = 8235 = 1451 | 180
Upper Balancer = 40.78 264 0
Seal dynamic characteristics i |
L (seal lenigth) ' 82 mm ‘
! R (rotor radius) 270 mm
C (clearance) 0.96 mm
H (viscosity) 000294 N-sm’
© (density) 71.0 kg v’ _.q
@ (angular velocity) 3450 cpm 4
£inlet-loss pressure 05
coefficient) P |
x Al
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Fig. 2 Modelmg of shatt for rotary compressor
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Fig. 8 Stiffness coefficient of bearings
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Fig. 9 Damping coefficient of bearings
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.. Table. 2 Mm;xalw of dynamic coefficient -
., of bearing for ope.cycle .

xBﬁarmo 1iBaaring 2| Bearing 3
Tk 1.0766 0.8023 0.4575
Kxy| x 10° ; -2.1517 | =1.7380 | -1i5442
Kyx{ N/m . 1.9785 | 1.4014 1.4002
Ikyy] = | 0.9 | 0.98% 0.6733
Cxx 14285 | B.418 | 7.882
Oyl X 10° 57 | 0468 | 0.088
Cyx| N s/m: .
Cyy|. ©o12.011 9.093 8.393

Table 3 Rotordynamic coefficients for seal
between motor rotor and stator

K| 8787¢5 N'm P K.l 99804e6 N

k| 160le6 N'm kool -25844e6 N

C | 8943¢3 Nsm Ceo| -144324 N-s
¢ | 4023¢3 Nsm Cea| 991253 N-s
M| 11233 kg M. -2167 kg-m'
K, 2166ed N K.| 134794 N

k.| -506e4 N | kae| 3500265 N

C,| -2825¢2 N's §Cuel 19462 N-s
Cua| 2206 Ns | Cueel 97l N-s
M. 0615 kenf M. 0213 kg -m’
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Fig. 10 Effect of seal force
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