NAL TR-1169

NAL TR-1169

ISSN 0389-4010
UDC 533.6.013
533.6.072

IS R TR I A

TECHNICAL REPORT OF NATIONAL AEROSPACE LABORATORY

TR-1169

ERAESRE (LR E) DK N5

B B B A - B OB B % - B R 8 %
& E H A

1992%7H

S I O B R T A

NATIONAL AEROSPACE LABORATORY

This document is provided by JAXA.



NN

EWAEERE (LR &) OfE BRI

s 3 B AT B OB & X! OB & o3 g
m B B AT

\

Low-speed Wind Tunnel Tests on a
Joined-Wing Aircraft Model with Various Upper-Fin*

Akihito IwWASAKI*', Toshimi FUIITA*!,
Hirotoshi FUJIEDA*' and Naoto TAKIZAWA*!

ABSTRACT

Low-speed wind tunnel tests were conducted on a joined-wing aircraft model
with various upper-fin (small wing-like surface fitted on the wing or the horizontal
tail). The upper-fin was used to enhance direct side-force control capability. In this
case, the upper-fin was equipped with a plain flap as a rudder.

The effects of upper-fin on the aerodynamic characteristics of a joined-wing
aircraft are described. The ratio of the rear to front wing span was selected 0.6 to be
said best condition. Four different- shaped upper-fins were installed at the three
locations on the each wing at 0.6 half span, but four cases were not used. Reynolds
number based on the mean aerodynamic chord was (6.5 ~ 6.7) x 10°. the angle of
attack was varied from 0° to 25°, and the side-slip angle from 0° to 15°.

The results indicated that the upper-fin acts like a “boundary layer fence™ and
protects wing tip stall when the upper-fin is installed on the wing. On the other hand,
however, the upper-fin produced local flow separation over the wing, and this flow
separation caused asymmetric lateral and directional characteristics with side-slip
angle.

Keywords: Joined-wing aircraft, Upper-fin, Low-speed wind tunnel tests
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