dim_anal 04

The drag characteristics of a blimp 5 m in diameter and 60 m long are to be studied in a wind tunnel. If the
speed of the blimp through still air is 10 m/s, and if a 1/10 scale model is to be tested, what airspeed in the
wind tunnel is needed for dynamic similarity? Assume the same air temperature and pressure for both the
prototype and model.
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SOLUTION:

For dynamic similarity, equate the model and prototype Reynolds numbers.
Re, =Re,,

VD VD]
= | — =| —
vV Jp vV )y
Since both the model and prototype use air at the same temperature and pressure as the working fluid, v» =
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Note that the model speed is still low enough that Mach number effects (i.e., compressibility effects) do not
come into play.
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