PIPE FLOW ENTRANCE REGION

In this lesson, we will:

. Define Hydrodynamic Entrance Length and discuss empirical equations for it
. Do an example problem
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Example: Hydrodynamic entrance length
Given: Shear stress along the inner pipe wall 7, is a function of (p, 1, D, V, e,@ where
we typically drop the “avg” subscript (let V' = V).

To do: Use Dimensional analysis to generate the relationship.
Solution: N, )=3, i \:—éﬁf
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Example: Hydrodynamic entrance length
Given: Hydrodynamic entrance length L, is a function of (o, 1, D, V, ¢).

To do: Use Dimensional analysis to generate the relationship.

Gk 2= e (Re, §)E vho

Solution:
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Example: Hydrodynamic entrance length

Given: Water with v=1.00 x 10°® m?/s flows at a steady > L >
average speed of 5.70 m/s through a long pipe of diameter 5 ¢ )
25.4 cm. The pipe is 1.80 km long. L k"'fD

To do: What percent of the pipe length can be considered to be fully developed?
Solution: A
VD . (8570 F)(0.154 m
fe= W (570 £)(0.154m).
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