V2.1: Pressure on a Car
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(Related to Textbook Section 2.3 - Pressure Variation in a Fluid at Rest)

The pressure distribution on an object is entirely different when the object is stationary than when it is moving through a fluid.

For a stationary car (i.e., a hydrostatic condition) the pressure is the same on all surfaces of the car. This assumes that the pressure difference due to the difference in elevation from the top to the bottom of the car is negligible. However, for a car moving through the air (i.e., a dynamic condition), the pressure distribution on the car's surface is very complex.

Shown here is a model car in a smoke tunnel. The resulting flow structure is quite complicated. As a result, the pressure distribution on the car is highly non-uniform, with the highest pressure in the area of the front bumper and the lowest pressure in the irregular, turbulent wake region behind the car.
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