Summary continuity, momentum, and energy
eguations for pipe flow

Continuity: Q=Q, i.e,V,=V,
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Combine Energy with Momentum evaluated at
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Define friction factor, i.e., nondimensional wall shear stress
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Laminar Flow: Re= - <2000
Exact solution
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e f = Re friction factor for laminar pipe flow

Turbulent Flow: Re> 2000 ~ 3000
f = f (Rek/D) k =roughness
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with u(r) from log-law incl uding pipe roughness.
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f determined from V =
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Three Cononical Types of Problems

1. Determine The Head Loss
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f = f(Rek/D)
2. Determine The Flow Rate
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known from problem statement
Given T =V —>Re— 1 repeat to convergence

2. Determine The Pipe Diameter Rate
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known from problem statement
Given f > D—>Rek/D—f repeat to convergence




