Fully Developed Laminar Flow:

Dimensionless analysis

Ap=f.0D,p) —» PP ¢(ﬁj Eq (8.17)
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The constant C '= 32 for a round pipe
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Fully Developed Laminar Flow:

Dimensionless analysis

_of L\
AP_C(D)D

Making all dimensionless:
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fp 1s the Darcy friction factor

Summer 2009 ES 2330 — Tan — Chapter 8



Fully Developed Laminar Flow:

. Concentric Annulus
7 20 ¢
P Re Re
@ C = 64 for a round pipe
~
[ D, ‘ For noncircular ducts:
II. Rectangle
D,= 2ab C
a+b fD — R—
r ©
- vD
| b i where  Re, = Ve,
Y7,
A = area; P = perimeter D = ﬂ
D, = hydraulic diameter hoop
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Fully Developed Laminar Flow:

Energy consideration

—2
AerAOW +Az=h
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Fully developed flow: Aay =0
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Eq (8.23)
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Transition from Laminar to Turbulent Flow:
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Fully Developed Turbulent Flow:

Power-law velocity profile:

3 =

1.0

_ r
u(r)=v.|1- 2

Eq (8.31)
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Approximation for practical flow: n =7
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