V9.10: Effect of Body Shape on Pressure Gradient

(Related to Textbook Section 9.2.6 - Effects of Pressure Gradient)

For flow past a flat plate aligned parallel to the flow, the pressure remains constant as I move in the streamwise direction, therefore no pressure gradient exists. However, the pressure does vary along the body surface when there is curvature to the geometry. This produces pressure gradients in the flow direction. If the pressure is decreasing as you move in the direction of the flow, then it is a "favorable" pressure gradient; if pressure is decreasing moving in the flow direction, it is an "adverse" pressure gradient.

The video demonstrates the effects of changing body shape (increasing and decreasing curvature) on the pressure gradient. The thickness of the airfoil is varied with time. At the minimum thickness, the geometry is close to a flat plate and the pressure gradients are weak. The flow remains attached in this configuration. As the thickness increases, there is flow acceleration in the front section of the airfoil and a favorable pressure gradient. Past the maximum thickness point, the flow decelerates and leads to an adverse pressure gradient near the rear of the airfoil. This adverse gradient causes flow separation, recirculation and vortex shedding.
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