V4.14: Control Volume

(Related to Textbook Section 4.4.7 - Selection of a Control Volume)

The selection of a good control volume is an important part of the solution of a fluid mechanics problem. This video shows gas escaping from a pressurized aerosol can. A moving control volume would follow the edge of the expanding gas cloud. However, this control volume would be difficult to use because the edge of the cloud has a complicated shape and its location is not known ahead of time. A better control volume is the one shown in the video with the dashed line. This control volume encloses the can and the control volume does not change with time. Using this control volume we can evaluate the mass and momentum flow across the control surface to calculate gas properties within the can as well as the forces and moments that the escaping gas exerts on the can. Notice that the surface of the control volume follows the surface of the solid can. This means that the calculation of surface integrals can be limited to the portion of the control surface where the gas escapes from the can.
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