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Abstract

In this project, we tried to understand
theoretically as well as numerically the
importance of air drag effect on the soap-film
flows. In use of the boundary layer theory and
the integral analysis, we have succeeded in
building a model which behaves similarly to the
flows observed in the lab. Under the influence of
air drag, it is observed that the boundary layer on
the soap film grows very slowly, resulting in a
preferred, nearly uniformly distributed velocity
profile across the soap-film channel. On the other
hand, although the air drag can significantly
reduce the gravity effect, it is impossible to
obtain a terminal velocity in a reasonably long
soap-film channel. The simulation results agree
with all these theoretical predictions
qualitatively.
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