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Analysis of relative contribution of machinery-induced vibration/
flow-induced vibration to noise radiation from compressor
discharging piping system in air-conditioner outdoor unit
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ABSTRACT: Vibration of compressor in the air-conditioner outdoor unit have known to be main noise source
radiated from outdoor unit. However, as the operating speed of compressor increase, the relative contribution of flow
induced vibration and noise is also increase. In this paper, the numerical method was established to predict fluid-borne
noise from compressor discharging pipe of air-conditioner outdoor unit. In this step, numerical result was compared
to experimental one to verify numerical method. Additionally, the effects of pressure pulsation of compressor and
compressor vibration into radiated noise were investigated in frequency domain. It was confirmed that the compressor
vibration contributed to the low frequency band, while the pressure pulsation dose to the high frequency band.
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Fig. 2. (Color available online) Section view of mesh
configuration at the (a) pipe, (b) muffler and (c)
4—-way valve,
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—with pressure pulsation
——without pressure pulsation

AP =57 kPa~

Pressure boundary condition [kPa]
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Fig. 3. (Color available online) Comparison of surging
and non—surging pressure boundary condition,
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Fig. 4. (Color available online) Computational domain
for vibrational analysis and position of fixed boundary
condition,
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Fig. 5. (Color available online) Measured acceleration
signal applied as the structural wave to the junction
between compressor and discharging pipe.
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Fig. 6. (Color available online) Mech configuration
using (a)Finite Element (FE) and (b) Boundary
Element (BE) for acoustic analysis.

7190 AES] Aol TR A Solw w127

el e 2ot

stk B F ool

EOHZ~5,OOOHZ7J} ]TE_'—_TLE:]o]-Oﬂ o], Zups 74
50 Hz7} 5% A 1 8 420 AU

[e]
=
& 9Jat 41 2 4] SIMCENTER 3DE AFE-5}11 T}

of & T o
A
of "
Ol
o
2
Y
=
oR
JEL

3.1 8llM 7[EHel AF

a4 7ol AL Hﬁ}‘ﬂ 480) A% Aol
]_

Oﬂ A 7§7L l"'?—X4 O] 2)- 2% 2% @*(Sound Pressure
Level, SPL)2 1/3 B} H Wl= 1832 2 e o).
fj A o] b= 7124 0] 50 Hzo| ™, S2ut= WHE & 3
7N ol Fe] a3 A AakE ¥h & = Qli= 500 Hz
o)/o] Fukp oA AuE Hlwsith a4
A= A5t tf oA HAFE HolaL §ltt o=

71&9] “9]7]4 Sedoz g7 A

Fasd HFM| g0z FaEch P e
s ¢%4 FFol Ak A LFT o]
A AR R AR Bola glon, o8 F
atol a4 71 o) fa/d Bhelskleh

Fig. 8]1= 1,000 Hzol| 4] 2,000 Hz th o] Ao o]l A] 4
&9 71 =7t 2 A 2 S-S YER STk o
FLEO] ks 21 g /dol| Al 4way E O] 7]l
7t 3711 s AS el 8 4= Qlck

E‘r‘H‘”E} 4—WEIy e Oﬂ/ﬂ—t— A% 4= vzl

A5 =], o] 2 ¢15to] BEXSE FAFe] Ue 8%
1 ‘2088 ‘ T T T ﬁ
ENum

A-weighted SPL [dBA]

500 630 800 1,000 1,250 1,600 2,000 2,500 3,150 4,000 5,000
Center frequency [Hz]

Fig. 7. (Color available online) SPL comparison of
experimental and numerical results in 1/3 octave
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@ (b) ©)

Fig. 8. (Color available online) Vibrational response
and pressure field at (a) 1,550 Hz, (b) 1,700 Hz and
(c) 1,850 Hz.
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Fig. 9. (Color available online) Snapshot of (a)
velocity and (b) vorticity contour at the 4—way valve
section plane.
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Fig. 11. (Color available online) Vibrational and
acoustic pressure contour under (a) CP and (b)
CP—-A conditions,
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Fig. 12. (Color available online) Vibrational and
acoustic pressure contour under (a) CP-A and (b)
OP-A conditions,
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