V4.4: Follow the Particles (Experiment)

(Related to Textbook Section 4.1.1 - Eulerian and Lagrangian Flow Descriptions)

The Lagrangian method of describing a flow involves tagging and following fluid particles as they move about. For example, by observing the motion of small neutrally buoyant particles in a flow it is possible to gain a feel for the Lagrangian method.

The video shows convection within a small water droplet on a flat surface. The particles are made visible by shining a laser sheet through the droplet. By following the complex motion of one given particle in this relatively simple flow, it becomes obvious that obtaining a detailed description of the entire flow (i.e., all of the particles) is not a simple task. To completely describe the flow, one would need to determine not only the location of the particles, but also the various physical properties of each of the particles (pressure, velocity, temperature, etc.) as a function of time. Also, notice that the motion is not entirely in the plane of the video. If you look closely you can see that some particles are undergoing a motion perpendicular to the plane of observation, which means that the flow within the droplet is three-dimensional.
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