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Low-speed Wind Tunnel Tests on the Joined-Wing Aircraft Models

Hirotoshi FUJIEDA*!, Fumiko ITOH*!, Akihito IWASAKI™!
Toshimi FUJITA*!, Naoto TAKIZAWA*?

ABSTRACT

This report describes the aerodynamic characteristics of the joined-wing aircraft
obtained by low-speed wind tunnel tests. The joined-wing aircraft consists of a
swept-back (40° sweep angle at 25% chord line) main wing without a dihedral angle
(0°) and a swept-forward horizontal tail wing (—25° sweep angle at 25% chord line)
with a hedral angle of —22°,

The tests were conducted on four types of joined-wing aircraft models. For three
configurations, the ratios of horizontal tail to main wing span were employed 40%,
60% and 100%, respectively and the leading edge at the tip of horizontal tail was joined
to the trailing edge of the main wing. In the other model, the tip of the horizontal
tail with the 100% ratio and the main wing tip were overlapped.

In addition, in order to delay the tip separation of the wing, the leading edge of
the main wing of four models were improved simply by using a circular bar and the
effects were examined.

The results indicated that the dihedral effect becomes unstable as the horizontal
tail span increases and that the configuration in which the leading edge of the horizon-
tal tail tip were joined to the wing with no overlap had better aerodynamic characte-
ristics than the configuration with overlap. The spanwise joint location of horizontal
tail significantly influenced the aerodynamic characteristics of the joined-wing aircraft.

By improving the leading edge of the wing, the separation of wing tip delayed the
attack angle by about 5° and the maximum lift coefficient and lift-to-drag ratio increa-
sed.

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