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A Simple Laboratory Experiment Exploiting the Analogy between
Potential Flow and Electromagnetism for Use as a Heuristic Aid

Source-Sink and Doublet

Shohei TAKAGI!
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Abstract

It is well known that both electromagnetic fields and irrotational fluid flows are governed by
Laplace’s potential equation, and in two dimensional cases, solutions for a wide variety of boundary
conditions are readily obtainable through use of a complex potential function. This paper describes a
simple electric experiment that was developed for instructional purposes in a fluid mechanics
laboratory, which exploits the analogy between source-sink (doublet) flows and the electromagnetic
field created by two point charges in a conducting medium. The apparatus consists of two electrodes
(which correspond to the source and the sink) separated by some distance on a conductive paper, onto
which a prescribed DC voltage difference is imposed. In the resulting electric field, lines of equal
voltage represent equi-velocity potential lines in source-sink flows. The electric current lines
correspond to streamlines in the flow field and are visualized with the aid of iron filings and round
magnets. This method is also useful to enhance appropriate understanding of the doublet flow in the
infinite limit when the distance between source and sink approaches zero.
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