INCOMPLETE SIMILARITY

In this lesson, we will:

Discuss why we sometimes encounter Incomplete Similarity
Discuss how to design useful model/prototype experiments when we have incomplete
similarity

Do some example problems
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Definition of Incomplete Similarity

Incomplete similarity is when it is impossible (or prohibitively expensive) to match al/ the
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independent I1 parameters between model and prototype.

Example of Incomplete Similarity: Wind Tunnel Testing

Example: Wind Tunnel Test of a Model Truck
Given: The drag on a model tractor-trailer truck is to
be measured in a wind tunnel and then scaled up to
predict the drag on the prototype. The model is 1:20
scale (model is 1/20™ the size of the prototype). The
prototype (real) truck travels at 60 mph (26.82 m/s).

To do: Calculate the required speed of the wind tunnel
and comment about the feasibility/accuracy of the test.
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Example of Incomplete Similarity: Free Surface Effects

Example: Scale Modeling of a Ship

Given: The drag on a model ship is to be
measured in a water channel and then scaled up
to predict the drag on the prototype. The model is
1:100 scale (model is 1/100'" the size of the
prototype). The prototype (real) ship travels at 20
knots (10.29 m/s).
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