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Key Words ® Axal Flow Fan(ZF#), Shroud(A &+ E), Anechoic Fan Tester(F 3 3lHZF). Maximum
Camber{ N 7v]), Pitch Angle(® #Z}), Speafic Sound Pressure Level in a Scale(W42). Flow
Coefficient (A ), Static Pressure Coefficienl (5 ¢#52), Static Pressure Efficiency (4 ta S,
Tatal Pressure Elficiency(#tag)

ABSTRACT

Expenmental mvestigation was conducted to study the effects of mtch angle and maximum camber on
the performance and noise of an axial-llow fan used in ouldoor-unit of air-condilioner. For this study the
axial-flow fan whose pitch angle can be varied was made and the Specific Sound Pressure Level and
other coelficienls were measured using the anechoic [an tester, IU is found that pilch angle affects more
severely than the maximum camber on the fan performance. On the while the maximum camber affects
much on the specific sound power level. Present results show that it 15 important to choose the optimum
pitch angle and maximum camber io design the lugh-performance and low-noise axial-flow fan and
specific noise measured in the anechowe fan tester can be used effectuvely lor the design of low-ncige fan,

Vo EFES (mdses)
7] & M o o AE(kg/m’)
D Z& T (rad/sec)
Cm k= bl ?HH-] {maximum camber, %) qb : %%ﬂ]?(ﬂow coefficient)
g CZ2EYEE(=98] m/s) ¥, . AuA S (static pressure coetficienl)
Ko, - Y43 {spectic sound pressure level in A scale) 7s A9 A (static pressure efficlency)
N % A= (rpm) me . AYES(lotal pressure efficiency)
PiA  H3AZ}pitch angle, deg.) X, &E{hub) X, H(tp)
Ps  © A9tstatic pressure, mmAq)
Pt - A total Al
| Ef( otal pressure, mmAg) 1M =
Q D Em/mm )
R : kA (m) .
I FRAlaxel fow fande BlE7AC] dFoza 23
SPL ;- 8 £ 4&(fan cperating noise in A scale) o i B
T EI(L k ) Y, ZTEFES BHLE sl Ayt AFEA g,
T et keta 9rEd 97 dRAEL F402 gol AL Av
7HA ) FolM dads BHoZ EF9S ARk o
LGz dalgEete|dadra nZel AL Fig 194 ra% Wt dol %i?l RAC
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Fig. 3 Amal flow fan after 3-D modsiing

Table 1 Specificalions of axial flow fan for (his sludy

7~24 20~ 76 41~ 23
Pltcg angle | (P/A-1) (P/A-2) (P/A-3)
eg.
ety | A3~ 30 | 5~ 3 | 47~ 3
(P/A-4) {P/A-H) (P/A-6)
Max.camber 1 01~57 % 1.7~77 % 3.7~97 %
{hub~tp! + (Cm-1) {(Cm-2) {(Cm-2)
No ol tlade 4 EA Shroud dia. 039 m
Fan dia. 038 m Fan speed 1000 mm
Hub dia. 010 m Thickness 6~4,0mm
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Fig. 4 Sliucture of anechoic fan tester.

Table 2 Specificalions of [he anechoic {an tester

Anecholc Anechole
charmnber-L chamber-R

18(W) x38(H) = | 453(W) x28(H) X

Size 48(D) 155(D)
Cut-oif freq. 100 Hz 200 Hz
Background noise
£ 2 dB(A
(Q=0 m*/min) 11 dB(A) 12 dBLA)
Backeround noise 15 dB(A)

(Q=40 m*/mm.)

Alr flow rate 3~80 m?/min.
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