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Abstract: Recently, noise reduction in room air conditioner has been one of the most important issues as well as
cooling efficiency. A rotary compressor is widely used in room air conditioners. But, the rotary compressor is the
dominant vibration/noise source in an air conditioner. A number of studies have been conducted on reducing rotary
compressor vibration/noise through improving muffler and resonator design. However, a noise delivering path between
compressor and pipe is not fully taken into consideration. In this paper, the vibration analysis model of rotary
compressor is modeled using RecurDyn and experimental validation is presented.
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Fig. 1 Multi-body modeling of arotary-type compressor
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Table 1 Moda analysisresults
B.C. Experiment Anaysis Error (%)

55 < 58Hz(Vy) < 6.0 5.8 Hz (V) 05

58 < 6.0Hz(VX) < 6.1 6.0 Hz (VX) 0.1

136 < 142Hz(Mz) < 147 14.1 Hz (M2) 0.1

Grommet

20.1 < 20.6Hz(Vz) < 213 20.1 Hz (V2) 25

205 < 229Hz(Mx) < 253 23.1 Hz (Mx) 0.9

250 < 256Hz(My) < 26.0 25.6 Hz (My) 0.1

6.1 < 69Hz(VX) < 7.7 6.9 Hz (VX) 1.1

6.8 < 7.0Hz (W) < 7.2 7.1 Hz (Vy) 1.1

182 < 189Hz(Mz) < 195 18.9 Hz (Mz2) 0.2

Grommet + Pipe

20.0 Hz (V2) 20.5Hz (V2) 2.4

249 < 257Hz(Mx) < 26.1 25.2 Hz (Mx) 20

275 < 288Hz(My) < 29.7 29.3 Hz (My) 1.8

Suction tube

Suction chamber

Cylinder

Roller

Fig. 2 Rotary compressor mechanism in compression unit
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Fig. 3 Compression torque variation considering crank shaft angle
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Fig. 4 Motor torque characteristics considering driving speed
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Fig. 5 Variations of compression torgque, motor torque, and crank shaft angular speed
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Fig. 6 Measurement points and a coordinate system



=] e O & =
122 AN - EGF - ST E - FEE

3 iz 2E2E R FAM ZScHM

]‘ﬂd ol M= 2 AolA RdY | 457 AA R FAA wj E“il% Adtste] wje] xlE3)

et BA ARES HolEAdrt Fig 82 wl#e] FE Rd 3 vje] FE =@ ¢] Compressor body
°ﬂ Q%LEJ md, oo wj#e) W 53 ARE A w2 1doth Comprr of AdH F A4
exchanger ] 2% v 712 HLS BT fixedjoint & AF&3Fe] AZAF AT v WES ZFo)7]
T el A vl AZAs I ml#e] FE RS ANSYS ©l A beam element & Al&-3to] R
%13, RecurDyn ©] RFlex 7S ©o]-&3}o] import 33t} w9 RAex o] AL8% BE 5%
%1 o]t} Fig. 9+ ¥ &0 u}E Discharge pipe 4 H 9] x 3 RMS-displacement ZH5S Ul 2
%‘O]E}. ‘i‘iﬁii FASE] YEbd A= Agkelal, O vl d=s 9% F%S o i 4,

350

: Experiment
300
—(— : Analysis
E 250 |
= Comp_High_T
=
g 200
@
8
2 s
B
2
H 100
o Comp_High_R
0 ! " ! \ N -
39 42 45 48 51 54 57
Driving speed [Hz]
350
300 |
F 280 [
e
£
2 200 1
o
g
& 1k Comp_Low_X
[=]
&
=
[
| Comp_Low_ Y
G L = N N 1 N —7
39 42 45 48 51 54 57
Driving speed [Hz]
350
300 |-
T %L Accum_T
g
2 200
8
8
2 wsof
2
g
Z 1ot
Accum_R
50
0 T | 1 1 - |
39 42 45 48 51 54 57

Driving speed [Hz]

Fig. 7 RM S-displacement for each measurement point of compressor and accumul ator



RecurDyn & o] &3+ ¢1%7] 2wl 2% 84 123

Fig. 8 FE pipe model with a compressor body
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Fig. 9 RM S-displacement for each measurement point of discharge pipe
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Fig. 10 RMS-displacement for each measurement point of suction pipe
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