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Prediction of Turbulent Noise Generated
from Counter-Rotating Axial Flow Fans

Yoshio KODAMA, Hidechito HAYASH]I,
Yujirou MIMURA and Tohru FUKANO

There are two mechanisms which give rise to turbulent noise radiated from a counter-rotating
axial flow fan. One is the strong turbulence induced by the front rotor during the incoming main flow
to the rear rotor, which, in turn, induces random force fluctuation on the rear rotor blade. The other
is the shedding of vortices from the trailing edge of the both front and rear rotors. In this paper, we
take these two mechanisms into consideration to theoretically estimate the turbulent noise level. The
estimated values agree well with the measured levels of turbulent noise generated from the counter-
rotating fans. It is theoretically clarified that the noise generated from the rear rotor is higher than
that from the front rotor. The noise due to the turbulence during the incoming main flow is nearly
equal to that due to the vortex shedding from the trailing edge of the rotor.
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Fig.1 Experimental apparatus

— 237 —



1070 CERGEAHAEABROLREET O FH

BH1L4m T, BTOAOWRKB#EAREKE S 0.37m O~
NI ALBWOFFohTnwd, iz, ZREOTHR
HIDOERE0.624 m DHH L& 213 JISHKICHE > T
BHEERT BELSL A ) 74 ANBEEIA T,
3, MBOFABIAERECHRBEBSNTVRE Y ST
Tol:. ZOME L XBBEIBILEND A6 DT —/ET
FEashTWw3,

X2 CRIEREH c REREBREZRT. IheDHRW
BEREP IR, TREBLUSKBH 25, Thoid
BOEyFRV VT4 74 2BVIERZETIVTH
HEILTHS, ZOEPCREED IKROHEEY Y
7474 2RACKLEARZRORY THE [7(W)E]
BHb, IhoDPREDIEIF 600 mm, 7 HIZ
0.38THDH, TVI=VAGETESNTV3, B
77— YRGEVWEE2LTED, EECRfTA
EEABIENTES,

“EREAMEABOBROMHE R & LT, B
BRI, BEMBEIROTRZEDCRYY 7 7 >,
AR EIZZDE I L THREHREEZTRIILE
CR97 7 7 >, MICHIB L REBE 2 ZhTh TR
IMUZECEB L72CRT9 7 7 >, HiIER & 1BERHE % 9K
ESHMBLUSKEIKICLIZCRI £ CR59 7 7
>, HB AN 9 M, REMCHERBRLRECY VT
17425 D2TW)REEELZCRWIT 77 D6
BE,NH 2, ATREBIR & REEEOMMBER I VTR
DFEDH 83 mm T, FHORFLIFT & 123 mm
TH5.

Table 1 Dimensions of the blades
(9 blade impeller)

Tip Mean Hub
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Blade inlet angle | 67.5° | 60.5° | 50°
Blade outlet angle| 56.5° | 49.5° 39°
Chord length mm 86 96.5 76.3
Pitch mm 209.4 | 158.6 | 80.3
Solidity 0.41 0. 61 0. 95

Front rotor Rear rotor

Fig.2 Test rotors (CR95 fan)
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Fig.3 Effects of arrangement of the rotor
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Fig.4 Velocity fluctuations in the wake
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