SFECIAL FEATURE: FLIGHT
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Abstract

The popular explanation of lift is common, quick, sounds logical and gives
the comrect answer, yet also introdoces misconceptions, uses 8 nonsensical
physical argument and misleadingly imvokes Bernoulli's equation. A simple
analysis of pressure gmdients and the curvature of streamlines is presented

here to give 8 mome cormect explanation of 1ift.
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The science behind acronauwiics continues 1o
fascinate and many siudents are atracied o
engineering & a mesult of an early interest in
aircrafi. The most commonly ssked guestion is
how a wing can produwce ift. Unfonunstely ihe
meal widely used explanation of 1ift & wrong inoa
number of key points. Mot only is this confusing
for stodents, bt in the worsl case it can lead
o a fundamental misundestanding of some of
the most importan seredynamic principles. In
this anticle 1 will demonsiraie why the popular
cxplanation for lifi is wrong and then propose an
alternative explanation.

The popular explansation
Figure | shows a typical serofoil—he cross-
sectional shape of a wing—immersed in a flow
whene the streamlines have boen visualized with
amoke panicles. Atthe fromt i the stagnation poin
{81, whichis the locationwherne the oncoming flow
divides into that moving abowe and that moeving
below the wing. The argument reviolvies anound
the observation that the distance from this poind
S o the wailing edge (T is greater along ithe
upper surface than along e lower surface. I i
iz assumied that two neighbouwring fuid panicles
which ‘aplit" st § should meet again at T then
this requine s that the aversge v oo ity on the upper
surface is greater than that on the lower surface.
Mow Bemoullis equation is quoied, which
states that larger velocities imply lower pressures
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Figure 1. Streambines around an aerafoil seclion
v ualbed wikth smoke.
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Figune L Peper lifis when ar & hlown along ik upper
surface.

and thus a et upwards pressure force B generaied.
Bernoulli's equation is often demonsirated by
blowing over a piece of paper held hetween bodu
hanks & demonsirated in figure 2. As air is blown
along the wpper surface of the sheet of paper itrises
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