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A Prediction on Specific Noise Based on Internal Flow of a Forward Curved Fan

Souichi SASAKI, Yoshio KODAMA, Hidechito HAYASHI and Makoto HATAKEYAMA

Specific noise which consists of total pressure and fan noise is available to estimate the overall performance. In this
study, a prediction theory of specific noise for a forward curved fan is proposed. The specific noises of the fans that have a
different number of blades were discussed based on this theory. The predicted total pressure coefficient coincided well with
the experiment. The fan noise of MF120 fan (120 blades) became 3.9 dB smaller than MF40 fan (40 blades) because the
relative velocity was reduced by the slip. It could be predicted quantitatively that the specific noise of MF120 fan was 2.4

dB lower than MF40 fan.

Keywords . Fan, Design, Flow Phenomenon, Performance, Noise

1. i

BB EBONRENS 2 LLE 7 7 O
B, B CEBSE CRAMEPREET S
Y—RK77 L) bHEBWITHEL 2B, ThIZ
LT, Z0EEDEL Z B, EDOEHEER
bREL LD, TOROEBETERTE A/EH)
HHEIZY— K77 XD . ZOMEFNHRIC
BIFA 77 VEIELE, L LedhH, $E
77 vRFABLEYAT AR, BRIEOLV
VBEEEET 577 VHIERERTWS, &
LT, BRETEN 7 v BRI L EICIE. £
DYEBY I BT HBIEALR £ DB SR O K
TR, 77 VEBEERRBRTAZIELZED
TEEem BT AREE 2B, L, 7TV
DEFEVFBVE X 2iE, ZOFHEERICILCT
T7VvOBELAVOKREL 5,

HEFR 77 0T L ZOBEL NV
YERATE) L35 0THYY, BEWL

*1 RiFRE THH
E-mail ! souichi@nagasaki-u.ac.jp
*2 RMGFARYE TEH
* 3 RERSWRERR
EfRZME TFRIBEIASH

77 v DR Y A0 DIEH L 2 B N
B 7 7 v OEBRN 7 WEE ORI S BERE &
NTWa Y, Lal, 287 7 > ONERE
& BB ORRE EEMICHR LRI %
W, /o, ZER T UDLRBETLIENEEY
FIT 5 & &2, BOEOLEBEDIURE
& FDORMFEO R T EHE ISR T AL ED
H5

EFHLIE, TNTITELET 7 VOLRERKED
AERYL . ZOLFREREEREOT N
RORRELTE L, ABETIE. ThoH
WICTH L, 287 7 ORGSO EICE
SLEBEOFUERIREIATHE, ¥
T, VR BOREL 2 _BEOLE 77 YOIt
BRI, COBERICESVWTERIALTVS,

2. £45ES

B IURMH

b . TNBIE (mm)
C HEEZE (mm)
C. BIRER

D :BHOWE (mm)

¥ — RIS EE4 5 37



230 HE7 7 ONRREICET HEEOFHE-(2)

F #H7 (N)

L, :B&L~v (dB)

Ly ANV AAMEEEE (mm)
Ly, : HEEE (dB)

N PREOH#EZE (rpm)

p EE (Pa)

po I FEMEFEE (20 «Pa) (2) MF40 (b) MFI120
0 iiE (m3/seci 7z lim3/min) Fig.1 Impeller of a multiblade fan
S, At
u R (m /S) Table 1 Main dimensions of the impeller
Vel ASEREEOSEH RS (mfs) opellr MR L MFIZ
. - . Number of blades, B 40 120
Vo 1A 85 O JE T T L) (m/ s) Inner diameter, D; (mm) 110
w o HXEEE (mys) Outer diameter, D, (mm) 125
B XTI (deg.) Chord length, C  (mm) 38
. = —_— Inlet angle, B;; (deg.) 64.7
ﬁ b - FURD AT (deg.) Outlet angle, B;, (deg.) 152.6
Y . Hililﬁ%ﬁi (deg.) Span length, b, (mm) 50
© CIRE=R Thickness, r {mm) 1
p I EEFEE (kg/m’) "
o . WERK B
v, 77 vOEEREK w (2]
2] . ]Dz
1 CPRREAO Seroll Casing ~— |
2 IMRERO :
: A |
. - . é 1.0m
3. EREESSVRAITESE M
Fig. 1 RPREONBEEE R LD DO TH B Belimout
%, Table 1 X ENODEETENT DS Impeller
NTWb, LTOFHBE T, JNRME408 DT

WEICLLZE T 7 VAMF40, 1200007 7 ¥
EMF120& REL SN T W 5, Fig.2 Scroll casing of the fan

Fig. 2 ICI3 EBREB AR SN TV 5, Table 2 ,
BAZ0—=Vr—V Y 7OERFTHREEEL: FELEAIU—Vr =YY ZHROTOPHREEC
YDTHb, 77 Y OMEEE LI IZEEHES LABELOME LTEREN TS, WER
BTSN TEY., ZOEEBMEICIIRERE o LRy, 3R LTE#HSI NS,

BADF = BREIFRITON TS, 77 0= 0 v, = 2P, W
Y DEFERF OBEILCHE SN EIEO B mDybyu, " puy?

38 20074E4 A



Table 2 Main Dimensions of the Scroll Casing

Volute angle, 8, (deg.) 6.0
Projection ratio, g=d/w 0.161
Clearance, s (mm) 6.0
Duct size, W (mm) x g (mm) 70%63
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Fig. 3 Relation between vortices in Karman vortex street
and characteristics of the pressure
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Fig. 4 Schematic diagram of Karman vortex street in the
wake of an impeller
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Fig. 8 Relation between flow coefficient and total pressure
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Fig.9 Comparison of spectra of fan noise with different
number of blades

Table 3  Summary of the parameter for prediction of fan
noise and the value

Fan MF40 MF120
Relative Velocity, w2 (mJs) 17.7 16.8
Velocity fluctuation, w* /w, 0.1
Experimental constant, ¢ 1.0
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Fig.10 Comparison of measured fan noise spectra and the
predicted spectra
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Fig.11 Relation between flow coefficient and fan noise
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Fig.12 Relation between flow coefficient and specific noise

Table 4 Summary of predicted characteristics of the

multiblade fan
Fan MF40 MF120
Flow coefficient, ¢ . 0.20
Total pressure coefficient, ¥, 1.61 1.35
Noise level, L, (dB) 60.2 56.3
Specific noise level, Lg, (dB) 236 212
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