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Today:

A Fluids in motion
ABernoul | i 0s
A Measuring air speed
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FIG. 14-20 Fluid flows at a steady e D 3( - L “n UZ - _', 2, v (4 ( 6,
rate through a length L of a tube, 2 4 ¢

from the input end at the left to the |

output end at the right. From time ¢ = = ? O V ( /UZ 2 S/ ?) Cc
in (a) to time ¢ + Az in (b), the 2 ¢ )
amount of fluid shown in purple en-

ters the input end and the equal

amount shown in green emerges

from the output end.
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Air flows through a tube with a constriction. Where is the

’l\)' pressure highest?
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Bernoulli:

For flow at constant height, if v, p ®

Some Applications
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At Hole A, air speed v,=0.
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At Hole B, air speed vg > 0. U
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Perfume atomizers

Flowing air creates Dp that pushes fluid out of
container.
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Airfoils in aircrafts?

Air must travel a larger distance over the top of an
airfoil than over the bottom.

Y air velocity Vo, > Vo, Piop < Ppor

Y Lift Force F_ ~Dp A,

Lift Force
ﬂ T But:

ABernoulli's equation is
for laminar flow only!!

AThe flow of air is highly
turbulent here!




The Bernoullli principle acting on an umbrella

Lower air pressure (faster flow) Resulting force

\-

Higher air pressure {slﬂ-me_r florar) R

Y Same principle used in sailing Y can go faster than wind!



Wind damage to buildings

Vinside =0, Vout5|de >>0 Y Dp:pin' Pout >>0
Y buuiidodidingec"'expl odesi!

E.Q.:
Vousige = 360 km/h - (=220 mi/h)
Dp=(1/2)r ~ 6000 Pa (~0.06 p_,,)

air OUt

Y Upward force on 80 m2 house roof:
DpA~53 10°N ~ 50 tons!




Hancock Building [ A
(Boston, 1973): o /0




Ventilation of prairie doqg burrows

& Induced flow
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