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1,59  Wind blowing past a flag causes it to ‘‘flutter in the
breeze.”” The frequency of this fluttering, w, is assumed to be
a function of the wind speed, V, the air density, p, the acceler-
ation of gravity, g, the length of the flag, ¢, and the ‘‘area den-
sity,”” p,, (with dimensions of ML~?) of the flag material. It is
desired to predict the flutter frequency of a large € = 40 ft flag
ina V = 30 ft/s wind. To do this a model flag with £ = 4 ft
is to be tested in a wind tunnel. (a) Determine the required area
density of the model flag material if the large flag has p, =
0.006 slugs/ft>. (b) What wind tunnel velocity is required for
testing the model? (c) If the model flag flutters at 6 Hz, predict
the frequency for the large flag.

w:,f([/) ﬁ) Z)ﬂ)/a‘)
w2 yELTT pEMLY g kTt L2l (fGF ML

From The pi Theorem, 4=3 = 3 p; 4erms reguived, and «
dimensional Anal ysis yi¢lds

73] {/—_- 74 (V?f ) /oﬁ )
() For 5//)71/4/‘17‘3

-———-/g”’” = _/_01
o dom L
and Since fo, =P

e o - [HH é’_r) Slugs
[am® YAl YT (0,000 ZT)= 00000 55

['E) g/’ 5/)7’).1)4/’/45
V/m = _L

Imdn V32

dna  with b =
? VMZ LN /2 (o5 = 2495

ce) Wrth  The Sim}/ﬂl’l“/'y regm‘rempnks Sw'Ll;'Flé/ The Pv’ed’t‘c{:fon

€5ua;l::én is wvj?__z L()MV?_;_M—
BE V;Q: ya WQ Hg ‘To H

1Y

so That




