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ABSTRACT

Since the invention of aircraft, the wind tunnel has always played an extremely
important role in its design and manufacture. Compared with the past, the present wind
tunnel equipment is in the process of functional customization design. Wind tunnel
equipment plays an integral role in the teaching of hydrodynamics and aerodynamics.
However, most model aircraft in teaching wind tunnels are fixed and can only be used for
static demonstration, and the function of the wind tunnel is single and can not measure
flight data. Therefore, this paper designs a kind of teaching experiment equipment which
can study the performance and flight principle of fixed-wing aircraft wing.

This design is based on the existing teaching wind tunnel, in view of its single
function, the multi-functional teaching wind tunnel is designed by using Solid-works and
other three-dimensional modeling software. The center of gravity and wings of the model
aircraft in the designed wind tunnel can be changed. The model aircraft suspended in the
wind tunnel test section can be positioned to change the attitude, position and center of
gravity of the model aircraft. The speed of the airflow can also be changed to simulate
different flight states such as take-off, horizontal flight, cruise and landing. In the
meantime, it can also demonstrate various experimental phenomena such as wing lift,
stall, longitudinal stability and transient motion. With the smoke line device, the flow
state of air flow through the model wing and the horizontal tail can be observed clearly,
and the visual teaching can be realized.

In the last part of this paper, we use the Simulation software to carry on the static
analysis to the force-bearing part of the designed interchangeable structure. It is
concluded that the stress and deformation of the connecting parts are still within the
bearable range under the maximum wind speed of the design, strength Requirements are

met.

Key words: Low speed wind tunnel; Solid-works; teaching; Commutative form
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