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ABSTRACT

Power flow analysis(PFA) is introduced for solving the noise and vibration analysis of system
structures in medium-to-high frequency ranges. The vibration analysis software, PFADSc:+ R4 based
on power flow finite element method(PFFEM) and the noise prediction software, NASPFAc:.+ Rl
based on power flow boundary element method(PFBEM) are developed. In this paper, the coupled
PFFE/PFBE method is used to investigate the vibration and radiated noise of the rotary compressor.
PFFEM is employed to analyze the vibrational responses of the rotary compressor, and PFBEM is
applied to analyze the radiation noise around rotary compressor. The vibrational energy of the struc-

ture is used as an acoustic intensity boundary condition of PFBEM. Numerical simulations are pre-

sented for the rotary compressor, and reliable results have been obtained.
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Fig. 3 Rotary compressor model
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Table 1 Input power

Frequency Input power
2000 Hz 3.6e-9
2500 Hz 1.14e-8
3000 Hz 1.78¢-8
3500 Hz 2.64¢-8
4000 Hz 1.46e-8
4500 Hz 5.53e-8
5000 Hz 2.95e-7
5500 Hz 7.5e-9
6000 Hz 1.12¢-8
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Fig. 4 Energy density distributions for f=2 kHz con-
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Fig. 7 Comparison of measurement and PFA for act-
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Fig. 9 Vibrational energy density for 30 mm lower
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Table 2 SPL for bracket position at x axis +xnoise(dBA)
45 q
F Original 30 mm downed —+— Accum
requency pOSitiOI’l pOSitiOl’l 40 —5— Accum{Holder 53mm up) |
2000 Hz 18.1 18.4
2500 Hz 21.4 21.7
3000 Hz 232 23.4 5
3500 Hz 24.8 25.1
4000 Hz 232 23.5 10
4500 Hz 27.9 28.2 s |
5000 Hz 352 35.5 : . . . . . .
Zq)DI} 2500 3000 3500 4000 4500 5000 5500 6000
5500 Hz 19.2 195 Frequency
6000 Hz 21.0 21.3 (a) x axis
+y noise(dBA)
45
—*— Accum
Table 3 SPL for bracket position at y axis 40 —5— Accum(Holder 53mm up) |
F Original 30 mm downed A
requency 2. .\
position position
2000 Hz 17.9 18.1 -
2500 Hz 21.2 215 “
3000 Hz 23.0 23.2
3500 Hz 24.7 24.9 10
4000 Hz 23.1 23.3 3 ]
4500 Hz 27.8 28.1 oo 2500 3000 3500 4000 4500 5000 5500 6000
Frequency
5000 Hz 35.1 354 .
5500 Hz 19.2 19.4 (@) y axis
6000 Hz 20.9 212 Fig. 12 Comparison of sound pressure level for hold-
er position
20,95 Table 4 SPL for holder position at x axis
o 63 sy Orlglpal 30 mm bd'owned
position position
" 2000 Hz 18.1 18.4
458 2500 Hz 214 218
247 3000 Hz 232 23.5
[0.35 3500 Hz 24.8 25.1
5623 4000 Hz 232 23.6
66.11 4500 Hz 27.9 28.3
53.90 5000 Hz 35.2 35.6
o7 5500 Hz 19.2 19.6
o 6000 Hz 21.0 214

(a) Case 1 (b) Case 2

Fig. 11 Vibrational energy density for 53 mm higher o AEAAA7} brackets &3l accumulatorel] 3]
holder position %71 W&otk Fig. 10 A& Z3E ek

t}. bracket®] $1*| W3l we} accumulator?] A

el 3 = glrk o] HEdl el F o sk A AedA gl AAA sl 258k 0.3dB
o bracketS AAEI7] wiEe] BARZRE F o] 7FF S7Mhk Ae #9T  AWh Fig 113} 12+
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Table 5 SPL for holder position at y axis

Frequency Original 30 mm downed
position position
2000 Hz 17.9 182
2500 Hz 212 215
3000 Hz 23.0 233
3500 Hz 247 250
4000 Hz 23.1 23.4
4500 Hz 27.8 28.1
5000 Hz 35.1 354
5500 Hz 19.2 19.4
6000 Hz 20.9 212
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