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Aerodynamic and Noise Characteristics of Bladed Multiple-Disk Fans
(1st Report, Effects of the Existence of Blades, the Gap
of Disks and the Location of Blades)

Yasuo HAMADA, Yoshio KODAMA, Hidechito HAYASHI,
Tohru FUKANO, Hisato HARAGA and Katushi AKAMATSU

An experimental study of both noise and aerodynamic characteristics of a multiple-disk fan was
carried out with respect to the effects of three parameters: (1) the existence of blades, (2) the
gap of disks, (3) the location of blades. It was shown that the bladed multiple-disk fan exhibited
higher pressure head and the fan efficiency than the non-bladed multiple-disk fan, though the noise
generated from the former was higher by 3 to 6 dB than that of the latter. The fan efficiency and noise
increased proportional to the gap of disks, and it was experimentally shown that a 0.7 mm gap gave
the lowest specific noise level among the impellers tested in this experiment. Concerning the location
of blade, when the distance between the trailing edge of the blade and the cutoff was larger than 13
mm, the discrete frequency noise generated by the interference between the blade and the cutoff
became lower than the level of turbulent noise. We also obtained the experimental result that the
multiple-disk fan with a 13 mm distance between the blade and the cutoff had the lowest specific noise
level.
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305 1 2 3 4 S
Flow rate,Q m3/min

12 £WEEFCRETARMBORE

—125—



3428 BEft2SEAKRT 7 >~ OGN FERME L BT MY 2 KROFE B 1K)

Bohzw,

4:3:2 2HEEFOMREEL H1LR2EAVE
S (AEER) 6 BEFBETCRIZTHELRLE
HBOT, MI2hDBEEKE LERYDIRERZThFh
SPL(L) £ SPL(A) DBETH 2, M124 5 8o 18
NEL B BIF LB TEELY <V SPL (L)
BXUSPL(A) METYT 2R RE SN2 L5, Bt
& PHR#E D SPL (A) L Ti3 6o 210.7mm & 1.4
mm &£ TRERR, £, NS RBIZO2NT
FEVALMET T 2 HH & U THATEIHEEE D
BET0BEZON20, —7, B2 L BEE»S
BESN2BCH IS FNRET 00, BRLICK
REZIIHEMNT 5, BRIV LVOELIZER L
DB LEBCRAREY SIS CRIZ—EEE
L3, THRBANVEESERCEV D, BEAYO
OB ERY -V IR ORI DI W
e EBbhs,

BBRon2 & CHIGEMVEEL VIR
BTRE I AN RICHE T IS WS, BiEE
BEEHFE /NS LB LB R UT & 5 I AEXHEE
BREMT 2Ly, BCHEATIEAOEMD - HF
FELv L0y 392, 202 & L;i=5mm BED

T T T T
BB=24,N=2960rpm —
8p=0.7mm,£=90°,BD=37
D¢=0.15mm

SPL(L)

©
o
T

~
=
T

Sound pressure level,SPL dB

60~ 0. @:Li=0mm(L¢=13mm)
A, A:Li=2mm(Lt=11mm) SPL(A)
. 0O.m:Li=5mm(Ly=8mm) \ 2=1.0m
500 1 2 3 4 5

Flow rate,Q m3/min

13 2HBBECRIZTHIREROLE

T I I 1

80 BB=24 £=35° —
8p=0.7mm BD=37 Z=1.0m
D¢=0.15mm, Ro=100mm
N=2960rpm,Ri=70mm

70 SPL(L) -

601~

O,®:Lt=4mm(Li=9mm)
A,A:Lt=8mm(Li=5mm) SPL(A)
D,-:Lt=}0.5m(Li=l2.5mm)

]

Sound pressure level,SPL dB

|
0 1 2 3 4 5
Flow rate,Q m3/min

50

4 2HEETCRIZTREEROPE

AR ERI DL ICE > TEELVAALERETR Y
BILHBTEBLILERLTVS, 7, (4 ob
5 & ICHREIERS 4 mm OB I, FHBESH
REL, CORHEHEBEFSHEMT 20T, EES
B3,

44 HEBELNIL 4 3fig T L3
HEMI2 kv ENRHEIRENCHEZINS
S, —H CREFTSHEMT 5, BEE2EEBICANTE
BHDORERHET BDD—DDIF7XA—5 LT
TFELV RVICHE Q[m®/min] & FEH Pr[Pa) % finsk
LER(2) TRENZHBEEVARV K BHZ, 20
EHEVCIZE BIFSIPNRE L S h T3,

g | ! T 1
(a) Without blade i
o -
3 Dt=0,15mm _‘
N=2960rpm |
- Ro=100mm
40 Ri=70mm

Ks(L)

w
=]
I

| O,®:3p=0.7mm(BD=37)
A,a:S8p=1.4mm(BD=21) Kg(A)
a ,.:(SD=IZ . 8mm(BD=|ll)

[
(=1

Specific noise level,Ks

0 1 2 3 4 5
Flow rate,Q m3/min

dB

T T T
50 (b) With blade(BB=24) -1
D=0, 15mm, Rp=100mm]
N=2960rpm,R=70mm |
40— £=35° Ly=8mm
Li=5mm

Ks (L)

Specific noise level,Ks
S
I

O,®:6p=0.7mm(BD=37) _
20~
A, & :Sp=1.4mm(BD=21) &
O,m:6 =2.8nm(BD=11) s
10 1 1 1 1
0 1 2 3 4 5
Flow rate,Q m3/min
K 15 HEFELV~VICRIETARERORE
=) T T I
® ol BB=24
8p=0. 7mm Ro=100mm
D¢=0.15mm Ri=70mm
N=2960rpm
401 £=35° .
BD=37 Rs (L)

| 0.® :Ly=4mm(L{=9mm)

Specific noise level,Ks
S
I

20 -1
A, A:Le=8mm(Li=5mm) Ks(A)
0O,m:Lt=10.5mm(L{=2.5mm)

10 1 I ] ]

0 1 2 3 4 5

Flow rate,Q m3/min

16 HEZLRVCRIZTREEROTE
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K?=SPL_10 loglo (QP%).,.ZO ............... (2)
ZZTSPLIEEZEVRL, PrizeELATH S,

B 15 3B R (FHRERR) 6p DS EEBEF v iz
RZTHER23BEOHEDODWTHARLDIDTH
5. K(L)3BEEZDEET, K(A) BBERY DLS
TRLTWwW3, F15(a)ixBEi L, M15(b) I3 E T &
DFETHD, ROBEILLDLLT o HV/hEWIE
CLWEBTK BEL BB s, BFEDHS
3o #30.7mm OIMRE SV BITARFE VX2, BT
ELRLRLUEHRLES, BFE0E>082ELER
DFNOT, FIZEMEHTEL, 202 kb, B
322l > THESLALORESTEL I L
by b,

X 16 i3 GIEREN LB L VI RIZTEHE Y 3
BEOEBICIODWTIRLEODTH S, B8, dbik
0.7mm Th 5, M8 L, B/NE L RFR EFZED
FHIHLL 2> TTFBEZTOLV ML, LB
BLARLVOEL LS, 0o 50.7mm OBSIBETHL
i, BREEHISmm E BB EZFDOTBEFIELA
EReni< s, ZOEMIMARERON 12 5T,
BAEEADH1.85TH5, ARSMNZEFREDT
EZE5mm THZDT, BEGE T e ORI
BEvhid13mm i b, ZOEEARBBROR 19
&, BEAOR 3 E YT 3,

5. #&

E S

A TREEART 7 VAN (BEL)DEbSD
TEOEERT I - BHEZEAKY » Vi cBL T,
BOEE, AVESBIVERMUBS 7 7 D%
B IUVBRTCES 2 2R EL2REURY—EL L
FUETCERMICERL:, 20RERUTORREE
7z,

(1) BfLEBARY 7 Y ZBORWEEBAR 7
7 VIHE L T2HBE T, 2FE8 L ULEMEIK
B L7 3,

(2) BE2EEBETILEEVIVREELELLD
2, ENEENRENCHERL, REOFEARE LY
MT2DOTHEFVNVIZELS BD, Lid-T, &
T3 2Lk o THBEE/FEORENTE 3,

(3) ANSVRINEVLIEYEELERIIKEL,

FLARNVIEY, REIFEF A SVRENRVIED
DIEV, HEBF LV ALDED S IZ A/ SV EEH0.7
mm OFHRENR S RIFTH 5, £/, B UCHKHER
DBEFZZERERTRMNE7 7R EL7 7 &
D HEEE L ~LDMEL,

(4) ROBUMIBEM Y 7 v O2ELRELLER
RICKIZTHE ISV, BECRIZTHEIIKRE
v, HTEIEEEE 5 mm BEICED Z L & - TELEE
FE2HW2dBEKTE %, £/, BEEEH% 8 mm(M
FWREROK 12 ) U BRI Lk > TRERES
WEDFHCLI2THRENELAEROBHEH 12dB
&R L 72,

B cAKER B s hi-RIBKEREREDE
HF, YRFRIBAEFZEDKIUEROHERCHES
E-3
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