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Study of Blade Tip Vortex and Aerodynamic Noise of a Propeller Fan
(Influence of Axial-direction Relative Position)

Soichi SASAKI*, Ikki TORISE** and Hiroaki MURAKAMI**

The objective of this study is to clarify the relationship between the tip vortex and aerodynamic

noise of an open type propeller fan operating at the vicinity of the maximum efficiency point. The

influence of the internal flow on the aerodynamic noise is discussed with taking account of the axial

direction relative position. In this experiment, when the relative position is 20 mm, the periodical noise

at 200 Hz which is the low frequency side than that of the blade passing frequency became large. The

periodical noise became the one of the important factors for increasing the fan noise by 5dB. The

periodical noise was generated by the interaction between the tip vortex and the partition of the fan. It

was clarified that when the wake formed the flow regime of the high specific speed type impeller the

blade tip vortex noise was generated.
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Fig.1 Test impeller
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Fig. 2 Experimental apparatus
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Fig. 3 Axial direction relative position
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Fig. 4 Comparison of aerodynamic characteristics by the

difference of the axial direction relative

position
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Fig. 5 Comparison of aerodynamic characteristics by the

partition of the fan
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Fig. 6 Noise characteristics in the relative position
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Fig. 7 Relationship between the relative poison and the

sound pressure level of the fan noise

WX LC, FtHAMVE 0 mm D7 7 ERE I ¢ =0.1
177—7%6&%73[1#5 Bl % 1F, FARHLE 20mm O 7 7
DOBE, TRERED =036 05 ¢=0.29 ([P 5 &,
FOFRE LUK 5dB #9517 (X5 A AR o
ML 7 7 VEBEOBBRAEHELEZLOTHS. @
TR E AT 7 7 VEEORETH Y, OBNLEIR A
LORMETH D, (LU ERET 77 v O%E, 77
& (XA E 20mm THRAE 20, FELVSVIEE
ONLEZ BRI+ 5. —F, LR Lo 7 7 5k
TR EIC L DB NIEEAE R, oz &
ND, D7 7 VRS ORISR OFEN
ToHEEZOND. KT, 77 VEBEOFTE L
NDANRT AR RL ENTWD. KP ORI
i@@%ﬁﬁ(%mw‘ﬁ%é.éfmﬁﬁ&%®7

7D, BB E IR B L 7 B R AR Y
FELTNE. 20 OBEBE RS O KEE LV
~L1T 83.3dB+1.0dB Td - 7=. FAKIZ{E 20 mm & 35

mm OBA, BiEilE E R 5k X 0 KE A O 200Hz 3T
IR EAMEER S NI LTV D, BRI, FEXHZE 20mm


bunkyoukou
テキストボックス
　　　　　　プロペラファンの翼端渦と空力騒音に関する研究（軸方向相対位置の影響）

bunkyoukou
テキストボックス


120_ 1
N=1200 rpm ! ——L=0mm (87.0dB)
I z=14 i ——L=20mm(93.8dB)
100 ¢=0.3 ' -==--L=35mm( 89.6 dB)
- i/BPFnoise

f,Hz

Fig. 8 Comparison on the spectrum distribution of the

sound pressure level
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Fig. 9 Velocity distribution of the meridian plane in the case

of the fan without partition
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Fig. 10 Velocity distribution of the meridian plane in the

case of the fan with partition
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Fig. 11 Velocity distribution of the vertical plane

due to the difference of the relative position
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