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Study on Discrete Frequency Noise Generated by a Jet Fan
(2nd Report: Effects of the number of blades and the length of duct)

by

Yoshio KODAMA * Hidechito HAY ASHI* , Tomoyuki KINOSHITA**,
Masaru MURAYAMA*** Shigeki KONDOU*** and Hidetsugu YAMAGUCHI***,

The disdrete frequency noise is the dominant of a jet fan noise. It is possible to discribe atleast three mechanisms by such

interactions might be set up. One form is the interaction due to the impeller blades of the front and rear impeller. Another form is

the interaction due to the impeller and the struts supported hub. These interaction noises can be controlled by proper selection of

the front impeller blades and the rear impeller blades, and the number of impeller blades and the number of struts. The third form is

the interaction of the distorted incoming flow with the blades of the impeller. This interaction noise does not decay in the duct.

The sound pressure level of which changes with the length of duct. It is due to reason that the frequency of interaction noise

coincident with the frequency of air column of duct, that is ,the resonance of the air column occur.
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experimental apparatus

3. XRERRUSH® :
H1RTzy b 77 OBRBEEXRLIZODDTH S,
Jxy 77 ridE£E2250mm, FE630mm DRI
R cds, BHRIIEBHEO KR & THRM
KENEFRIERILOATVS, COBHRIZEHEEDL
SHAITHERBOIFESERIC R S LA IC, LA
ETHAOBRIIFMEICHNNFiIIohT3, BE)
#1290 IRRICHR Y A1) 7 #RS0mm, E & 5mm 8
DFRTY 7 oL BHBOBP.LAI—HT S L
TEBENRTVS, T/, B)RO LM E THRMAICIE
BRICHEATANTEBORLESEL. LEERHF

1125
A B c§? F G
LI
A= 3%%:::## . fIT___]TH i%%%

1

1
D E | F
181 r 80 jE %00 I°| | "s0 ¢ 181

=7

795 ' 660 795
A, G WE B, FMEm CDE NI
MP2__MPI  MP2__ WPl  MP1
o B e

Fig.2 Measuring sections

A - EE EW - L0 K

PHmMIEAEWT, NTRBELTVS, Y7 )
AOEHOICRNVT Y ANRBENRTV S, BEHE
BRABO=HFUEBWTHD., 1 o N— 5 lEEHES
nTwa,

B 2 (ZTRE L L TS BT 2 BRI & W
DFHME LR T, BERMICRT LI ICA~GOEK
HEiIcBWT, EEFENZY 7 PNBED SN TREME IS
VF T40mmMEHSIC. FEBEIZIIMPL~MP4AD 4 K%
S5ILREY - B RUBBEEI 2 HVTITo 72

EZWEIBEEEIAVTYZAANOED»S1.5m K
O EEE T L LT o720 BRICEIT2BE 0K
BESELENT2H4101, ERa2-FOEKIC<
A70FxFWOMHIF, ThEFRIEAL TIT> 72
W XEBREO —RPHEEOME T, AORBRE]
#F20mm EFE» SNV A AO% £ T4 30mmEIBT
Tole 72, BESOUNEFT FFTT 7 1 %%
AVWTEEBRSH Lz, 28, FELVANVITENE
BREER L CPRMEL ML TVl LAY & R
EXRL/-ARMETEL -,

B3I tRBRERL-bDTHS, FREIIEK
A3, 5. 6. THONEEIH ., SIREIIXE
BOBEFSRILCICRZ X9, V) TF1474 LEfHA
FHELALTVE, EPREXABOBMERIZH
1960rpm TH 5, X1 I ZBHROFEHTERLAD
DThb,

4. RRERH SR

4.1 MREEDT Ha),0b)idFnFhNo 1R (L
. FHROBREEA®IC 6 MOEAME DL IS
R BV CERAOMDA - AWE L B— B
CEHUl L - BHEELR L DTH B, ChH5DH
PH. WThOBAEIMP3 (AE]) OFEEIMMORE
BB L TICBV, SO L REREBAOICBNT
MAHFEICE—F 1 OREIBEL TVE I L ERE
T250THY), BHREFICIBOEEY»H L0 L
EWHTH2, Rk BRI THINL, BHHHIK
ELZ2VEPAREES (THBEF) »*BETHIL

(b) 5-blade impeller

(a) 3-blade impeller

e~ g T




Vv b7 7 v OBBERKES CHTAMRE (B2H WRKEBIUVY 7 FREOER) 51

(c) 6-blade impeller

Fig.3 Test impellers in this experiment

Table 1 Main dimensions of the impeller

(d) 7-blade impeller

Number of blades 3 5 6 7
Rotational freqency,N rpm | 1960 | 1960 | 1960 | 1960
Diameter of hub,D, mm 250 | 250 | 250 | 250
Diameter of impeller,D, mm{ 624 | 624 | 624 | 624
Span length, Y mm 192.5 1193.5 | 193.5 | 193.5
Chord length,C mm 217.8 [ 130.7 | 108.9 | 93.3
Stagger angle, £ deg. 469 | 469 | 469 | 469
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Fig.4 Distribution of the axial velocity
(6-6 blade two-stage fan)
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Table 2 Resonant frequency of the air column

L mm L mm fHZ

m=1 | m=2 | m=3 | m=4 |m=5 | m=

660 1046 | 163 | 325 | 488 | 650 | 613 | 975

800 1186 | 143 | 287 | 430 | 573 | 717 | 860

1000 1386 | 123 [ 245 | 368 | 491 | 613 | 736

1374 1760 | 97 } 193 | 290 | 386 | 483 | 580

2088 2475 | 69 | 137 | 206 | 275 | 344 | 412

Table 3 Blade passage frequency and harmonics

B fH,

=1 | =2 | =3 | n=4 | =5 | n=6

98 196 | 294 | 392 | 490 | 588

163 | 327 | 490 | 653 | 817 | 980

196 | 392 | 588 | 784 | 980 | 1176

N S| w

229 ) 457 | 686 | 915 | 1143 | 1372
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