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Abstract

Axial fans are very useful cooling devices being widely used in many electric and industrial machi-

nery. However those are often accompanying annoying noise. Many efforts have been devoted in

order to reduce the fan noise. In this study, the procedure was devided into two major parts in

considering effects of design parameters of axial fan concerned with noise : the fan theory and the

Fukano’s fan noise study. By using the fan theory we defined stagger angle, camber angle, blade

inlet and outlet angle for studying low noise fan. Then the effects of such angles on the flow rate

and static pressure were investigated. By using the Fukano’s fan noise theory, the relations of the

chord length, the rotational speed and the number of blades vs. fan noise are investigated.
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Table 1 Factors which determine the design parameters of fan blade.
Factor Equation
Mean axial velocity, Vv, V,:ﬁ Q  flow rate{m®*/sec)
° I
’ R, tip radius(m)
R, - hub radius(m)
Inlet swirl velocity, V4 Va=6 .V, & inlet swirl coefficient
Outlet swirl velocity, Vs, V=5V, ¢ outlet swirl coefficient
-+ ,r/
Blade inlet angle, A, n b= ””V‘ V. axial velocity
’ w: 22XRPM
60
g _ro— Vs
Blade outlet angle, &, tan /,2___.‘./._,

Camber anle, ¢

0= (8= B+ (5=

0! deviation angle
i:incidence angle

f
Stagger angle, § 5:(51*1')-—2—
Deviation angle, & C=mp / ';“ m=F
¢ chord length(m)
p * pitch(m)
Attack angle, @ a=f—¢
Chord length, L L=[ep(ED Hep (D ~e/p(ED} - 7] ¢/p(T) : chord-pitch ratio at tip
o/p(H) © chord-pitch ratio at hub

2L foxt)

B " number of blade

flext) © extension function
. (7’ Rn)
" (Rz_'Rh)

3. 2 otnp JUHZin kA Table 2 Conditions of blade angle change simula-
tion
AN AR DAA AL S w2 R /T Design factor Design value
% Aol W) dolze) wale) oW e 4BS
Zmao] 3] ol HaiTh AlNgolMe Fe 1 m%mber of l?lade 4
2705 Table 250 20 2 Rotatlon' speed(RPM.) 2500
3 Static pressure 2.5 mmAq]
_ i 4 flow rate 1.0{m*/min]
31 SZUN0| WS Wohne s 5 Tip diameter llo{mm]
A3tE 25(mmAg) 2 YA 8 3taL, & 01~ 6 Hub diameter 25/mm|
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Table 3 Conditions of similation for fan noise

prediction
Fan #1 Fan #2 Fan #4
Simulation fan
Specification Fan #1 Fan #2 Fan #3 Fan #4
and conditions
Tip Diameter [mm] 110 110 110 110
Hub Diameter [mm} 25 % 25 25
¢/p ratio at Tip 05
¢/p ratio at Hub 05 05 1.0 087
Numbers of Blade 2~6 2~6 2~6 2~6
Rotation speed (R.P.M.) {1500~ 30001500~ 3000|1500 ~ 3000 {1500 ~ 3000
Speed of sound {m/s]
(at 20 °C) . 343 343 343 343
Density of Air (kg/m’]
(at 20 °C) 121 121 121 121
Viscosity of Air (Pa-sl | ¢ 581 | 0.0000181 | 0.0000181 | 0.0000181
(at 20 °C)
Measuring Distance {m] 05 05 05 05
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