	
V7.7: Stokes Flow

(Related to Textbook Section 7.7.1—Problems with One Pi Term)

We can use the principles of Stokes flow to analyze sedimentation (fall velocity) of small particles as long as the Reynolds numbers are small (Re << 1). Stokes flow covers dust and dirt settling out of the air or sand particles settling back to the river bottom.

A sphere slowly falling in a fluid has three forces acting on it: drag, buoyant force, and weight. Assuming the particle to be approximately spherical, the drag force is proportional to the product of the diameter and fall velocity. The weight and buoyant force are proportional to the diameter raised to the third power. Therefore in equilibrium conditions, the fall velocity is proportional to the diameter squared. The video shows two spheres, one having twice the diameter of the other, falling through syrup. Based on the fact that velocity is proportional to the diameter squared, the larger sphere falls four times faster than the smaller sphere (Note: four units are marked in the video.).
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