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ABSTRACT

A Study on the Characteristic Analysis and Educational
Application of Simplified Wind Tunnel

Yong—-Jun Yang

A six-hour teaching material on the stability of gliders was developed. The
material was organized to foster key competences on competency-based
curriculum. And some experiments were developed and introduced to check
the stability of gliders so that students can understand the contents through
exploration and discussion. Developed materials are presented in Appendix and
will be loaded in the GED (Gifted Student Database) at 2020.

The experiment developed for making material for gifted children was to
fly a glider in a simple wind tunnel. In the course of developing the
experiment, we needed a simple wind tunnel device that was easy to
compose and use. At last we could compose the wind tunnel with an air
circulator and a rectifier. The simple wind tunnel device used in this study
showed the stability of gliders. Also it showed us good characteristic to be
utilized in the classroom. So we conducted experiment to check wind speed
characteristics of the wind tunnel formed by an air circulator and rectifier.
When the wind flow in wind tunnel device was visualized with a fog
machine, the wind proceeded making more straight line, compared with the
state of no rectifier. In addition, the wind speed was measured according to
the distance of each area by dividing the front part of the wind tunnel into
16 areas. The homogeneity of the wind speed of the test section was 289,
and the minimum wind speed was 1.7 m/s. The maximum wind speed was
47 m/s. This wind tunnel is not enough to show performance required to the

normal wind tunnel but it is sufficient to demonstrate glider stability and to

- xii -



generate the lift force. To develope the teaching materials for the gifted
students, we observed the phenomenon of the gliders’ returning to the
original equilibrium state by putting them on a simple wind tunnel and by
giving changes in pitch, roll and yaw motion. In order to verify that the
equilibrium of the glider is stable, the motion of the glider’'s returning to
equilibrium was approximated to the under-damping function and the critical
damping function. In the case of pitch and yaw motion, under damping
function was successful in approximation. In the case of roll motion, the
RMSE value was smaller when noise function was added. For roll motion,
additional analysis or experimentation is required for nonlinear curve
alignment.

The teaching materials, the wind tunnel device, and the experiments
developed in this study are thought to be able to be directly used in the

classroom.
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