RIFARF TERFFRRE F278E B85 FRIF1A 1

CEABRTE: L C4&BEE & OFERE, TIAREA D & OO ERH,
ey AR, 74 V8 DS X COSEM 0L

BOE M - A BTA
e W O A - oK T OBaE
Hoh W W - ok E O

Noise Generated by a Centrifugal Fan without Scroll Casing
(Effects of the Distance between Leading Edge of the Blades and Wall of the
Mouthpiece, the Areal Ratio of Inlet to Outlet of the Impeller, the Profile at

Outlet of Bellmouth, the Location of Filter and the Gap of Mouthpiece)

by

Yoshio KODAMA*, Hidechito HAYASHI*, Tsunehisa SANAGI**
Kanjirou KINOSHITA**, Kiyohiro TANAKA* and Shinichi NAGATA***

An investigation of both noise and aerodynamic characteristics of a centrifugal fan without scroll
casing was carried out with respect to the effects of five parameters: (1) the distance, L. between
blade leading edge and the inner wall of mouthpiece, (2) the location of filter, (3) the gap, 6~ between
outer wall of bellmouth and inner wall of mouthpiece, (4) the profiles at outlet of bellmouth, (5) the
Areal ratio, A, of inlet to outlet of the impeller. It was shown that the total pressure and the flow rate
of fan lowered as the distance, L became large and if the profile at outlet of bellmouth was straight,
the lump of sound pressure level produced in the neighbourhood of 1.5kHz band. The agreement

between measured value and predicted value of sound pressure level of the turbulent noise was

satisfactory.
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Table 1 Main dimensions of the blade
Impeller | No. 1|No. 2 [No. 3|No. 4 AN0.5 No. 6
B 7 7 7 8 8 8

D, mm| 380 | 380 | 380 | 420 | 450 | 450
D; mm| 270 | 250 | 270 | 298 | 320 | 320
D mm| 270 | 298 | 330 | 298 | 320 | 320
C mm| 116 | 116 | 116 | 131 | 136 | 136,
Ar 0.48(0.48(0.48|0.53{0.57|0.57

Table 2 Main dimensions of the bellmouth

Bellmouth| BM-N BM-L BM~-M BM-S

Profile | Circular-arc | Straight | Straight | Straight

SOVERTHOMmM/NE L, PRBOLENELD
ImmWENWCHE TWw b, £ERETEEBR LMD
30mm, 14mm, Omm DOJE, 3 7%b b No. 3(CHD,
No. 2(VEI), No. 1 2XEWHE (O DIHIC R < > T
5, DFY, O&OFLPMRFTHE S —HL T35
EVPRLEL, FIESORFEL D RENCAIES 513
EL 2o T3, ZHIZHIBGERI R OIZEPIMREA
LR B W CPHR O EE 2 & AFEEOTRNHHE
My 27D AHABKE LY, AEEEOEREH
HETHIEDPEREEZONS,

B-5 (b) 1% 2 XTE L PRO—ERAH 3 KTTE DN
REOREDANVHFAGHEERLIZBDTHS, K
WEE TRz 3 RITPMREOPIMRIZE A XD S BE]
By 277 FEESS 3 RTEC->TEY, BOIO
BEY 277 FEIOESF 2 RTCETH S, JHIO
No. 5 XEHITEEID No. 6 EEEE( 2 KTEPIRE)
XV HEEHOLERE ., £/, Z/hs 250.6 LT T
X No. 5 XEBED F B EEITF VY, iy 277 ¥
HITiE No. 6 XA L D BB LB, %z,
iz B ois &3 ANy QR cE il S EET
9, ZHREOYSH 3 KXTRT, B2 KLEK
DizHDTH 5.

O&BER O~V =7 X ORI ESMA I RIZ
FTHEERFANIER, v~y AHOBRS IR &
EfRETROST X ENFRRIUSECRERRS

Hs
<
<

/

Streight
= & shape
o) ()]

— Ik
Ciroular

Dp mm 400 400 400 400
Dg, mm 291 292 288 278
Hz mm 54 54 54 54
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Table 3 -Specific noise level
(Comparison between impellers)

Impeller | No. 1 [No. 2 [ No. 3 |No. 4| No. 5| No. 6

N rpm| 700 | 700 | 700 | 600 | 580 | 580

Lm mm| 0 14 30 0 0 0

Ar 0.4810.48 10.48|0.53|0.57|0.57

SPI{L) dB|58.5|55.4|58.9|56.8|57.4|55.7

*|SPL(A) dB| 54.8 | 49.1|50.8 | 53.6 | 49.7 | 49.0

.Ks(L) dB|28.4126.1(29:9|28.5|25.1|23.9

K{(A)dB|24.7|19.8|21.8(25.3|17.517.2

Table 4 Specific noise level
Bellmouth |BM-N|BM-L [BM-M|BM-S|
8= mm| 3.5/ 3.0| 5.0/10.0
SPL(L) dB|56.8|55.8|56.1|55.8
SPL(A) dB|53.6{49.9(49.3(49.4
Ki(L) dB|28.5(27.2|28.4(28.3
Ks(A) dB|25.3(21.3|21.6(21.9

5. 5. HEEL~I

-3 REXREHC X B HFEV )V SPL L IHEE
VAV KeBRLTIEBDTH S, 28, FBllodo L &
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ZrERLTWS, HEFVAVERATRSH, <
DEMEVIE L REFRXBETH 5.

Ks=SPL—10log(Qpr2) +20 )

ZZT Q IXHE (m®¥/min), prid&E (Pa) TH 5. No.

1, No. 2, No. 3FUREDLLIH» 5, HIEERCEL

TIXHiBIERE 14mm @ No. 2 REHEDS, Kb HEETV
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L A CBAL TIXEBEL S b K& W» No. 6 2X/E

oS, HEHF VOV EWL, £, #-4 LD uew

AR & OSMEMIEAL TR, HBEFLY -~V K(L) &

LT RETIED 5 PO 3mm D, =

2 HOBRPIEROES (BM-L) S HEE VAV HR

b &V,

5. 6 SEBRME X FiRlE L DIE
M-M43ELEBEEOERE LR e RQ)»5E/5
NE2FHEEL ZHEBE LD TH 5, HNBEERCS
W B HEIMONE D id MR TR L 12RO
5FHEILT0, B DORWERIZEERE L FHIE L
—HLTWw3 I L%, BikidL2dB OEEERL T
%, EERE L TRMEZIEIZ+2dB A O&FET—%L
TBD, AZ70—VVABRLMEEEOESETY, FHl
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Fig. 14 Comparison of predicted value of sound
pressure level with measured value
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