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Dynamic Analysis of Rotary Compressor with Rotor Misalignment

Weui-Bong Jeong and Tae-Hak Kim

ABSTRACT

Large dynamic loads act on the rotor in rotary compressors. There are unbalance forces due to

eccentric parts and gas forces induced by the pressure difference between compression and suction

gases. Rotor—journal bearing system is nonlinear since the stiffness and damping coefficients of the

lubricating oil film are not constant in the bearings. The system is considered as a coupled problem of

flexible rotor and the journal bearings. Bearing reaction force is calculated from pressure of oil film

using Reynolds equations in journal bearings. Pressure distribution in journal bearing is analyzed by

finite difference method. The dynamic response of rotor and bearing characteristic are discussed when

rotary compressor has a relative misalignment.
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Fig. 1 Journal bearing equilibrium position
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Fig. 4 Finite element of rotor model
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Fig. 8 Loci of rotor in bearings without
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Fig. 9 Pressure distribution of bearing2 without

misalignment
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Table 1 Dynamic response of rotary compressor

with offset misalignment

I

| Case | 70 |72=7372=7382=84£2=83

i Char. ™~ | £=0 | =7 | ==Tm | =Tm | =-7m

| bearing 1 67 69 65 6.5 69

Cmin flim | " | @0 | (-30) | (30) | (30)

. bearing 2 48 50 52 46

I . 50 m

. _min, flim (-40) | 0O 40 | -74)_

- bearing 3 53 53 54 5.2

. R 55

| _min. flim (-36) | (-36) | (-1.8) | (-55)

| rotor end 0.12 mm 0.125 0122 | 0126 | 0.124

‘1 max. whirl] " | (4.2) wn GO | B3
bearing 1 4712 58.5 57.3 488 |

2. i
' max, force 529 Kef, (-108) | (106) @ 83) | (-7.8) |
- bearing 2 131.2 92.8 95.0 130.0
max. force|" " "1 (97) | 153) (133) | (86)
bearing 3 93.9 96.3 89.5 90.8
2.1 f : :

max. foree| 1 F¥ (140 | 13 1 00 | 108
bearing 1 0.29 0.25 0.33 0.32 0.27
‘max. press, Kgf/mm® (-138)  (138) | (103) (69
bearing 2 0.77 083 ! 0.73 071 . 082
max. press|Kgf/mm® (7.8)  (-52) | (-7.8) | (65) |
bearing 3 0.59 0.66 0.68 0.63 0.65
max. press|Kgf/mm®| (1. 9) | (53) | 68 ' (102) |
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Fig. 11 Bearing force with offset
misalignment( 7 2= 7 3=7m, & =0)
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Fig. 12 Loci of rotor in bearings with offset
misalignment( 7 2= 7 3=7m, & =0)

W = 22){degres)

Fig. 13 Pressure distribution of bearing2 with
offset misalignment( 7 2= 7 3=7¢m, & =0)
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Table 2 Dynamic response of rotary compressor

with angular misalignment

~Case | 720 |7z T T N -
Char. ™. &=0 |pu=—Twm 7vu= Tum &u=-Tmm| £u= Tm
bearing 1| .~ T 68 | 86 62 68
min, flim ) 15 1| (@84 | (-75) | (5) :
[bearing 2| 42 45 46 41
min, flim P C160) | (-100) | (-80) | (-180)
bearing 3| . | 48 48 48 48 ]
min, flim | > (127 | (-127) | (-127) | 12D |
rotor end | 0154 | 0159 | 0155 | 057 |
max. whirl 283) | (325) . (292) | (308) |
bearing 1 385 | 09 | 674 | 441 |
max. force| >0 5| (12) | Ga0) | @10 | 166 |
bearing 2 1895 1416 | 1371 | 1930
max, force| 00 K& (09) | @02 | 51 | @6D
bearing 3 1164 | 1228 | 1106 | 1133
max. force| o FE 418 | 4ee) | @am  (380)
bearing 1| 029 | 022 | 042 | 038 | 025 |
max. press{Kgf/mm® (-24.1) | 448) | (3L0) | (-138) |
| bearing 2| 077 - 0% | 074 | 072 | L2
_max. press|Kgf/mm’, (286) | (-39) | (-65) | (325)
| bearing 3| 059 | 08 | 08 | 078 | 07 |
!max. press|Kgf/mm® (356) | (475) | (322) | (339) |
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Fig. 15 Loci of rotor in bearings with angular
misalignment( 7 =0, &1=-7m, &u=7m)

Fig. 16 Pressure distribution of bearing2 with
angular misalignment( 7 =0, & 1=-7m, & v=7im)
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