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Noise Radiation Analysis of the Cooling Fan in a

Heavy Equipment
Ki-Hoon Chung, Wan-Ho Jeon, Duck-Joo Lee

ABSTRACT

Axial fans are widely used in heavy machines due to their ability to produce higl
cooling of engines. At the same time, the noise generated by these fans causes o
serious problems. This work is concerned with the low noise technique of discrete f
The prediction model, which allowed the calculation of acoustic pressure at the
frequency and it’s harmonics, has been developed by Farrasat and the Helmholtz-Ki:
The newly developed Helmholtz-Kirchhoff BEM for thin body is used to calculate the sound field
of the fan that is located in a engine room. To calculate the unsteady resultant force ove

blade,

Time-Marching Free-Wake Method are used. The fan noise of fan sy:

unsymmetric engine-room is predicted. In this paper., the discussion is confined to
and discrete noise of axial fan and front part of engine room in heavy equipments.
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(b) Shielding of sound radiating from a
source in an open, circular duct.
Fig. 1 Myers open circular duct problem
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Figure 2. Fan Only Case

32 X oAl x| A

2 d7g giael § 44 48 BRHwe 4y
2 1o} 9 Ao A8 AAFAE grldo
HE A1 2 % dA8ds A3 4F7)
Zo] ZAgTh EF LSHALE Fojr] #ste] A
w

ANES] sfdo] Axure] Aursio] gloiA

7Y F4FE BYSA €@

Figure 3 (a)& A% ANEF RHEH uir g 712
WaRe zegd 295 v Fu goh F¥
57 g E AE 2 F AUt oldY /¥

490 CMMe}tt.

(a) Geometry shape of system and wake

pressuce (dB)
2
T

acoustic
s b
- - =]
e T

&
w
g

bl
D4 55

N i at
0.5 035 0.375
Tire (1)

{b) Time signal of acaustic pressure

8

L

d

Job
gt
= aop
L
35()r—
k] -
gt
¢ ©f
o {
>
§ %F
2t
@ |

20+

o t

1of

o 500 1000 500 2000 2500

Frequency (Hz)

{c) Frequency signal of acoustic pressure
Figure 3. Front part of engine room & axial
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Figure 6. BEM Mesh of Engine Room{(Bottom
view)
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Figure 9. Predicted acoustic field of engine
room at 2*BPF
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