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Broadband Noise Prediction of the Ice-maker Centrifugal Fan in
a Refrigerator Using Hybrid CAA Method and FRPM Technique
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2= B B A oAM= 7|2 RANS(Reynolds Averaged Navier Stokes) 784S 0]-85=23CAA(Computational
AeroAcoustics) B0l 3Bt & 4-2- AAJS 913 FRPM(Fast Random Particle Mesh) 7|52 21-8-51o] A1 33
oo 28 o2& IS WA, RANS 4418 ol g3lo] 2T 9)e] §:54-8 ol 2elo] £-0.8 282 o]
& #EelL 228 £29 YOI FRPM 7141& 283191 $714 54 Wheh 5 A4Iskick RANS 94
40 23] A1) S5 HTHFRPM 7|40 2] RIS §-54S o 8310] T4 -5 40l ST (Acoustic
Analogy) & 4§510] Q4lle] £89E Aelch. AAE U4lMe] 28 %724 (Boundary Element
Method) ©.2 72151 A1 Hnkuaslo] 28:3}0] 2lao] wele) 288 clalick. 2ol dhet 48 257kl
¥I5 3}l Ak 7]Hjo] AATO] & 28 1 ool 28 ool ATHYS RIS

SHAIROf: 9417, 3| 28, 5 CAA W], FRPM 7]

S0k 48 W B2l HoK107)

ABSTRACT: In this paper, prediction of centrifugal fan was conducted through combination the hybrid CAA
method which was used to predict the fan noise with the FRPM technique which was used to generate the
broadband noise source. Firstly, flow field surround the centrifugal fan was computed using the RANS equations
and noise source region was deducted from the computed flow field. Then the FRPM technique was applied to the
source region for generation of turbulence which satisfies the stochastic features. The noise source of the
centrifugal fan was modeled by applying the acoustic analogy to the synthesized flow field from the computed and
generated flow fields. Finally, the broadband noise of the centrifugal fan was predicted through combination the
modeled noise source with the linear propagation which was realized using the boundary element method. It was
confirmed that the proposed technique is efficient to predict the tonal and broadband noises of centrifugal fan
through comparison with the measured data.

Key words: Centrifugal fan, Broadband noise, hybrid CAA method, FRPM technique
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