ISSN 1349-1113
JAXA-RR-07-038

FHEMZMARFERBIRRRERERS

JAXA Research and Development Report

ANVIATSBERBRAT7 77147 - 3T DR

NR R, Bk X, FU EIR, 2 i,
iR REIE, HZIZ RE

2008%2H

FHMZEH RS

Japan Aerospace Exploration Agency

This document is provided by JAXA.



This document is provided by JAXA.



N T N o 1
B B et ettt ettt ettt e it et 1
Eikaa2 L R R T 2
T R o) T T T T 2
/A iy AR G i e I A G R R LR R R R PP 3
3. BRI L AE TR CTOT I T 47 ¢ X TPEREZTffficcevvrevrrrenreonniiiniiiiiiiiinnn., 4
(1) e cceeveeeenneeenneeeaneeseneeeenueeenateenneessnsesenuessnneesoneesoneesenacsennees 4
(2) 20 b it e o et ettt e i e 4
(3) JEIERIER <« o v v v v ve e e ot et ettt e 4
(3—1 ) 2 {kﬁ%@ﬁ;f@@{@%ﬂ%’ﬁ ............................................................. 4

( 3 — 2) 2 {kﬁ@:,ﬁllé}ﬁ{ﬁjgﬁﬁﬁ ............................................................. 6

(4) EEBERCTOT ZT 47 « Z T VERETIIO E L 6ttt 10
4. FIFRBRIC X2 ERRRGTOT 7T 4 7« 2 T EEE RN AT DUV T ORH - -« v vvvveeeeeeeeees 10
(1) e e e eemeeeomneeonneenueeeoneeeenueeenneeanueesutesontesonuesonueeenaeesnaeesnnnes 10
(2) TR BB e« v v v oottt et e 10
(3) EEEERCTOT 7T 47 « X7 IR BRGE R L B8 v et 12
(4) BEEERCOT I T 47 « X TPERETIMHD F L s eeee ettt 14

5 CFDICXAT 7T 47 « X 7RI BT O UN TR »ovverrreeonneeaniieniiiniiennn.. 14
(1) BRI e e e ettt ittt ittt ittt 14
(2) TG T L A AR e v ettt et 15
(2= 1) T R DB e et i it ittt et 15
G B I R RN = - R R R 18

( 3—3 ) BVI %ﬁ ,\@,%Zéﬂﬂ ................................................................ 20

(3) CFDIZL DT 77 47 « Z7BEEIRBEIRICONTOMIT DT LW wevvvvvrrrrrnnnnnnnn.. 21

T o L T T 22
R TR e v v v e e e e e e 22

This document is provided by JAXA.



This document is provided by JAXA.



NV a T EBEERBHT 7T 7 - AT OHGE

AN SN BRSO R, WL s e g

i U] L R £ B2 B9

Research Activities of Active Tab for Helicopter Noise Reduction®

Noboru KOBIKI*!, Shigeru SAITO™, Takashi AOYAMA*2, ChoongmoYANG™

Takeshi AKASAKA™ and Yasutada TANABE™

ABSTRACT

This paper presents the activities of Active Tab joint research/development program and the experimental and analytical results,
which have been performed by JAXA and Kawada Industries Inc. since 2002 in order to pursue an original technological solution for
helicopter noise reduction. The experimental results show that Active Tab has the efficient capability to control the rotor noise about
3dB and that the Active Tab is one of the promising techniques for rotor noise reduction.

Simultaneously, the effect of Active Tab on blade lift, tip vortex, and noise is numerically analyzed in hover and forward flight
conditions of helicopters. A 3D unsteady Euler CFD code and an acoustic code based on the FW-H formulationl are applied. The
grid generation is conducted in every time step of unsteady CFD calculation in order to simulate the motion of Active Tab. The
analytical results clearly show that Active Tabs with tab angle have a great possibility of controlling miss-distance at the BVI (Blade/

Vortex Interaction) event enough to reduce BVI noise by changing blade lift.
Keywords: helicopter, BVI, Active Tab, CFD, FW-H
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#£5 Mm—FRBEELT VT 4T 2T

Dik T

Hub type rigid in flap and lead-lag

Rotor radius Im

Blade chord 0.12m

Airfoil NACA0012

Blade plan form Rectangular

Blade twist Odeg.

Rotor speed 1200rpm (max)

Collective pitch -5 to +15deg.

Cyclic pitch Odeg. (fixed)
Amp. : 24mm(max)
Freq. : 20Hz

Active Tab Phase : variable
Span : 80 ~ 98%R
Plan form: fan shape
Anhedral: 10deg.
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Azimuth Angle
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Aspect ratio 10
Airfoll NACAO0012
Pitch angle 5.0, 10.0 degs.
Twist angle 0.0 deg.
Tip Shape Rectangular
Number of blade 2
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