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Leading edge vortex and wing structure

Hyogo Prefectural Kobe High School 15t grade Yugo Hirose Shoma Ozaki Daito Suzuki

When an insect flies, a vortex called a leading edge
vortex occurs at the leading edge of the wing,
which has been revealed to help efficient flight.
Therefore, in this study, we examined the shape
and curvature of the wing model, and examined the
combination of leading edge vortices and the
location of vortices.

This time, we used a wind tunnel device that we
made ourselves to send the wind rectified by the
honeycomb. To visualize the wind flow, we used
smoke injected by a smoke machine. We made
simplified models of a dragonfly wing and mosquito
wing, respectively, and moved the models around
in the apparatus, filming them with a slow-motion
camera to record whether or not a leading edge
vortex was generated and where it occurred.

(Figure 3) The Schematic

diagram of honeycomb

(Figure 2) The mosquito feather shape

The following table shows the results of measuring
the number and location of vortices using the
dragonfly wing model and the mosquito wing model,
respectively.

(Tablel) The Number and location
of vortexes (dragonfly)

(Table2) The Number and location
of vortexes (mosquito)
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(Figure 4) The model seen from the electric fan

(dragonfly)

o

(mosquito)

(Figure 5) A view of a vortex being generated.

- The leading edge vortices were easily generated in
the concave and convex folds of the wing.

- The convex fold model was also able to generate
more vortices than the concave fold model.

+ The effect of wing curvature was greater in the
dragonfly wing model than in the mosquito wing
model.

Conclusion

The above results show that the leading edge
vortices tend to occur on a plane parallel to the
wind direction. This may be due to the fact that the
vortices are larger at the folding point when looking
at the convex and concave folded wings, but I think
it is also suggested by the fact that for the concave
folded wing, the leading edge vortices are formed
when the terminal surface of the wing becomes
parallel to the wind direction during the flapping
process. In particular, the fact that the leading edge
vortices could not be observed on non-vertical
surfaces suggests that the vortices are not easily
formed on non-vertical surfaces due to the
influence of the changing airflow. Also, when
flapping the wings around a single axis, the
advantage of having uneven wings is that vortices
can always be generated even if the angle during
rotation changes. However, many of the actual
insect wings were flat despite being rotated around
a single axis, so next time I would like to consider
the merits of having flat wings and the scale of the
vortices.
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