NAL TR-526

UDC 534:
533.6.662.015

fu 22 3 W S9N B TS P ik

TECHNICAL REPORT OF NATIONAL AEROSPACE LABORATORY

TR-526

AFEy FTERBEEY 27 7 > OB & 2 R

O B - - BB X X - X B RS

1977 £ 2 B

L2 F W OB R R OPR

NATIONAL AEROSPACE LABORATORY

This document is provided by JAXA.



AEry FTEREEBERT 57 7 > DFEFE & BT

B B - B R X X 2@ =&a”

Acoustics and Performance of High-Speed,
Unequally Spaced Fan Rotors

By Shoichi FUJII, Hideo NISHIWAKI
and Katsumi TAKEDA

ABSTRACT

This paper describes an experimental measurement of the effects of uneven blade spacing
on the acoustic and aero-thermodynamic characteristics of high-speed, high-pressure-ratio fan
rotors at two selected spacing configurations. A test rig, consisting of inlet guide vanes and tran-
sonic rotor blades, was employed to explore the redistribution of harmonic sound energy into a
series of multiple tones of lower sound pressure level. The measured data indicated that a 10%
modulated rotor exhibited a six to eight decibel decrease in the sound pressure level as compar-
ed with the original first blade passage frequency harmonic. Disadvantages in aerodynamic per-
formance resulting from spacing modulation were not so unfavourable for 10 % modulated blades.
However, with 5 % modulated blades, serious deterioration in aerodynamic performance was
observed particularly near the blade tip section, which produced an unfavourable acoustic sig-
nature. A calculation method, assuming a pulse event for each blade sound pressure, provided
agreeable results with the measured data.
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