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Wind Tunnel Tests for Twin-propeller STOL Airplane
having powerful Flaps (I)

By Kiyomi KitaMURA, Hitoshi TakAuAsHI and Tomoaki Suzuki

In May 1965, the investigations of twin-propeller ultra short takeoff and landing (USTOL)
airplane had been recommended by National Aeronautical Council in Japan. In accordance

with that recommendation, the wind tunnel investigations have been carried out with special
emphasis on the aerodynamic characteristics of the STOL airplane at powered conditions.

The model is equipped with powerful high lift devices, namely, double slats and multi-
slotted flaps in full span. In order to attain such high lift force as possible, the full span flaps
have been extended and deflected. For example, in the tests of landing configuration the
inner flaps are deflected up to 90 degrees.

In the results of these tests, the following aerodynamic characteristics of the model have
been found.

1. In the conditions without propellers, maximum lift coefficient Cg,, exceeds 3.2, and the

behavior of stall is much favourable.

2. 1In the powered condition with the thrust coefficient of T,=1.53, Cz,,,=6.9 is obtained.
However, the non-linear characteristics of pitching moment have been observed.

3. There are some non-linear characteristics also in rolling moment coefficient C; and yawing
moment coefficient C, when the thrust coefficient T, is large.

4. The elevator and rudder effectivenesses are almost linear in spite of those non-linear
characteristics.

5. The aileron has its effectiveness only the negative angles of deflection. The outer flaps
(including the ailerons) seem to be arranged very ®ell to obtain high lift force. Hence,
further deflection of the outer flaps would not help provide additional increase of lift
force. In order to control the lateral dynamics, other roll control devices may be
necessary.

On the bases of these results, it is desirable to conduct extensive investigations on such

non-linear aerodynamic characteristics in the future.
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