V8.9: Laminar or Turbulent Flow from a Pipe

(Related to Textbook Section 8.3.3—Turbulent Velocity Profile)

The character of flow from the open end of a pipe is dependent on whether the flow is laminar or turbulent.

If the velocity profile in a pipe were uniform, each fluid particle leaving the open end of the pipe would (neglecting the interaction with the surrounding air) follow identical parabolic paths similar to that of a thrown ball. Hence, the stream would flow from the pipe and maintain its circular cross-sectional shape. Although the velocity profile for turbulent pipe flow is not precisely uniform, it is nearly uniform. Hence, as shown, all of the water particles in a turbulent flow from the end of a pipe follow the nearly same parabolic-shaped path. On the other hand, the velocity profile for laminar flow in a pipe is quite non-uniform (parabolic). A considerable amount of the water moves more slowly than that near the center of the pipe. This slowly moving water falls more steeply than the faster water as it leaves the pipe. Hence, the water leaving the pipe fans out more when the flow is laminar than when it is turbulent. This phenomenon is shown as the flow from the pipe switches between laminar and turbulent conditions.
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