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Design and Development of the Gust Wind Tunnel

at the National Aerospace Laboratory

By Kenichi HIROSUE, Kiyomi KITAMURA, Yoshitaka MURAKAMI
and Shigemi SHINDO

The objective of this paper is to present a description of the gust wind tunnel, com-
pleted in March 1972, at the National Aerospace Laboratory.
The tunnel is of single return type and used for the tests under the normal atomos-

pheric pressure.

It is equipped with two interchangeable test sections with 2m square cross section;
the one is a normal closed test section, and the other is a semi-closed (closed sides, open
top and bottom) test section with gust generators.

The latter is used for the simulated tests of aircraft gust response, gust load and etc..

The tunnel is also equipped with the six-component pyramid-type balance and a data

processing system.

The gust in the test section is generated by oscillatory cascade wings installed at the
upstream part of the semi-closed test section, and simulates one dimensional vertical gusts

with various frequencies and amplitudes.

The vertical component of the resulting airflow appeared to well follow the desired
command signal and was understood to be capable of satisfactorily simulating various gusts.

For the normal closed test section, the maximum capable speed was 67 m/sec, the
turbulence factor was 1.02, and the velocity deviation within a cross section was suppressed
within 1% of the mean velocity at that section.
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