Fluid Mechanics Dr. Pogo

Example Problem for Model Testing

One night in Nevada, photographs are taken of a strange craft flying over the desert. From the
photos, the major diameter of the craft is estimated to be 7.5 m. Using the photo, a small model
having D = 0.25 m is built, and tested in a water tunnel.

Model In Water Actual Aircraft (Air)
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Model Testing Data & plot:
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L. If eyewitnesses claim that the craft was moving at U = 2.0 m/s, what is the drag force?

(1.19 ke/m® 2 m/s)(7.5 m)
(1.84x107° Ns/m?)

=970,109 -> look up value on plot > Cp=0.356

F,=C, (% pszJ = (0.356)(0.5)(1.19 kg/m® J44.18 m* {2 mys)’ Fp=375N

I1. If other eyewitnesses claim that the craft was moving at U = 5.0 m/s, what is the drag
force?

(1.19kg/m® )5 m/s)(7.5m)
(1.84x107° Ns/m?)

=2,425,272 -> look up value on plot = no data there!

Calculation can’t be done!

—> More experiments are needed to answer this question!



