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Design of automotive engine cooling fan and study on noise reduction through modification
of system
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ABSTRACT

Axial fans are widely used for automotive engine cooling device due to their ability to produce high flow rate to

keep engine cool. At the same time, the noise generated by these fans causes one of the most serious problems.

Especially, engine cooling fan noise in idle condition of a car is noticeable. Therefore, the high efficient and

low-noise fan is seriously needed. When a new fan system is designed, system resistance and non-uniform inflow

are the key factors to get the high performance and low noise fan system. In this study, experimental study on

the fan and system was carried out and brought a successful result of performance and noise from a designed fan.

And through the modification of the fan system, the fan produced more flow rate and became less noisy.
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Fig. 1 Flow chart for designing an engine cooling fan
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(c) Noise spectrum of two fans without shroud and radiator
(d) OSPL of two fans without shroud and radiator
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(e) Module noise level with shroud and radiator
Fig. 2 Comparison performance and noise of two fans
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Car front end module

i analyser

(b) Data aquisition and analyser
Fig. 3 Experimental set-up

(a) Fan tester
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Fig. 4 Performance and noise with 26mm width
radiator and 18mm width radiator

(2) @hciololeist Aol yel Aaisiw
b 2m Qe AWES B4 WE W Ay
99 Aol Bel ek %al, sk ehelololeis
el A9 5 el g, o) Wl B
FUF Qo) ZaAAD PALGOT dRl o
age] Z3hA ek, olol #tisolest o]
& WA HTY FYR Y R 289 2
& sithe AE %l Fglth 4Be @uA ¢
g AXYr e Aol dPFER o]

JE e b
ol et
.’,‘L ol

~
.,d
i

).

ol
of
2

s 2N JR e e

lo
- "i
2
4 iR
A

Pook |y
> o

2 o%

AE AolAg ol gstd FAHNUTE Fig. 5 (b)olA £ +
A AN Aol Frlojoleie] Adle] whet A AL
2 59 A5 2~3dB(A) FolE Holw, K
£ gAFA o 00(m/hr) AR Aozt U= AL
A 4 AU} o] ATE BY FHo]Ao] hro]o|lo] A
Hol Yo me} HFY FYF7E dsEo] W A2e] By
o AL B & 1, o) kel YAF ArjololE u

2ol AZW £850 gaste A2 & 4 ok

k1

Front bar[7]

Radiator-

L_m Fan— Dl__;_Height

(a) Upside view of symmetric fan system

75 1 4000
! 3 3750
70 ]
3500
65 . ] T
= - 3
= - {32502
E /‘/‘ 3 g
o [ . 3 8
Seo o {000 8
a e 1
% ] 2
o J2750 2
55| ] w
. 2500
PR OSPL{10mm height casing) 3
501 —rretieco OSPL(30mem height casing) E
{ [ Flow rate(10mm height casing) | 2250
Flow rata{30mm height casing} ]
o5 1800 1906' '2'006' 2160 2200 2300 2400 250%000
RPM

(b) Performance and noise level with modified fan, front
bar and 18mm width radiator
Fig. 5 Different height of symmetric casing

(3) Aol Mol M Me| EHx Fo| WY
H) jzoln H—@a Wae 71 Aol2d AR Woz
N7 KRS B Asel B2 Aojz Az
44 E}i’i\:} o] A¥e W Aol2g] ¢ ol
griololEigt AWAE AAT AHIA AY shaE
d, Aolxsh el 144 AolS Omm~Tmm7A| W3l
wet $9U HAA BA2EY A7) Aol7t WA A
AT Fig. 6 (1)) 29T ¥ DY Fol7h wo}
5 gl Bt o=t Ag & £ sled
AL LU W A e 7)Y 4gAEe Ue
ot & i}

S -

Casing

il

oo
5o 29
2o

!

X o

|

J-
o
o

(a) Upside view of fan system without radiator

-199-



65

- ommup
4 BRF & 3mmup
60 (4 émmup |
v 7mmup
15t BPF
13
- by WA BPF
=55 2 i
< ; ath
g | ¥ Y 5 h BRE
2 ¢ : i 2
a [ < ¥ ii
» 50 & b
S .
'
A &th BRF
" ¢
] v S ‘
[ v v€ 3 .
[ S ‘
40 -
250 500 750 1000 1250
Frequency(Hz)

(b) Discrete tonal noise peaks
Fig. 6 BPF tonal noise with a variation of fan position
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(a) Original system
Fig. 8 Changing fan system

(b) Modified system
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casing system
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Fig. 10 Noise spectrum with modified casing system
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