BELEIE T WO IE =R, pp LIS ~LIT3
AN A HAE o] 8% =HE FIYXMY

_)J\__O_ yavd:

G A0 Fae

SOUND REDUCTION OF ROTARY COMPRESSOR USING
TOPOLOGY OPTIMIZATION

S. Wang*, %J. Park**

ABSTRACT

Compressors are the main source of noise of refrigerators and air-conditioning unit. Recent studies on the sound
propagation of rotary compressors showed that the accumulator is a significant source of noise generation.

This paper describes a design change of a rotary compressor for noise reduction using topology optimization.
Topology optimization has been developed and used to find the most effective structural configuration in the early stage
of design procedures.

FE model of the rotary compressor composed of all the components is built for the topology optimization.
Topology optimization results show that the empirical design for the present structure fail to constrain some resonance

modes and a new component is required.
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Figure 1. Mode shapes of the rigid body motions of the

N

Accumulator

58 7}

=
s

o4 HWE agln Z

A 4 &

- O
UL

y)

>

dn(y

o},

&7ko]

I

oy

ojp

B, y ¥4

o)
)
& oA ¢ A4

M

ag
=

3

o] 745 5w

ojt2). ¥ ATAAE 4
ol-g3te] ol EEolEE FxA

A

0) =
.

2g 2olx
SEEE

o =
o

8}

-
[s)

v 7}

=
=

3} o] YEhulo) A Ti4].

= O
482 ohg

d

o= 48

SER K C

L
\_

Ho 50 A% 4 44

o
T g
_8 S

fm

-,

sm
—0 G
u
NN
NN
§
.DI.,H_._.‘m.ﬂ
%Mﬂo
w7
w T
%ﬂ%
R
W ORK o
mmg.i

<0
ﬂ‘woma
F T o
Wy ) |
T W
O
ﬂ_.@.__w_

N W
T %W
T % W

0} O
\i}i-‘f

&} =]

ARF2RE Azstor o

Al
=

o o

3 2o

At Ge

4 po #

4

1P

Yo,

-1169-



MAM%y o de E s p o njgae
e pow,

g_E—pnp_lEo ==n"E, =g
n
(5)
op
A TP =TTPe =P
on n

lao@.5) = [T ~_‘°' €,dQ
- .;Z [eTETd= ;ag(yi)
[4alr.3) = [ 227540

Ve o 1
=—[ '¥dQ = —d,(v.¥)
n n

©

4@ 9 43 wEHL O

3 o] Fo} Atk

[, 9)] =¢da.9)+<¢[da(y.5)] @

4 eyt 38 M adE s
e BE 74 829 o)
o ojale y=yol sl A" £ Qrh
A3 23, dyly,y)=1¢ olgsa 2 e
g3 Zol mHA FAA gE wg
Sk

= [aa ()] ~¢lda(y)]

1 ®
= £aﬂ (y’Y)_ _gdﬂ(yay)
n n

3. ARHAEA 25 FA

AL

o3t HA AAE Aste wE] Ao AAY 7
4, g ane FHasRD I & 4Fge
weh gk $£34 298 A M As
g 5 A FIFeAY A77F AgEvhayy
HH AADANME A A olgo] HHMEA
g A8A 9= iAol Hastoh webA HA
AAE A8 22E& FA&%0

(a) Analysis model

(b) Design model for optimization

Figure 2. Analysis and Design models
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Table 1. Comparison of model size

~Analysis - Design

model model
Element number 9191 2179
Node number 10117 2216
Degree of Freedom 39755 8970

Table 2. Comparison of normal mode analysis results

Mode number Analysis model | Design
(Analysis model) | {(Without strap) model
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(a) Design variables
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Figure 3. Design variable domain
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Figure 4. Topology optimization result
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(a) Top view

(b) Bottom view

Figure 5. Top and bottom view of the topology results
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Figure 6. Final design of Accumulator brackets
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Table 3. Comparison of the normal mode analysis

- Mod oot Upper &
__number Design model. - Lower

1¥ mode 55Hz 833Hz
2™ mode 64Hz

3* mode 1000Hz 2179Hz 1288Hz
4" mode 1840Hz 2375Hz | 1606Hz
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