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EXAMPLE II :  
Pressure-driven flow 
of a Newtonian fluid 
in a tube:  
Poiseuille flow

•steady state
•well developed
•long tube
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driven flow of a Newtonian 
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Poiseuille flow of a Newtonian fluid:
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Engineering 
Quantities of 
Interest

(tube flow)
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Engineering 
Quantities of 
Interest
(any flow)

Poiseuille flow of a Newtonian fluid:
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Hagen-Poiseuille 
Equation**
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Poiseuille flow of a Newtonian fluid:
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Poiseuille flow of a Newtonian fluid:
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vz/<v>

EXAMPLE II :  
Pressure-driven flow 
of a Newtonian fluid 
in a tube:  
Poiseuille flow

Reynolds Number
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Fanning Friction Factor
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Data may be organized in terms of two dimensionless
parameters:
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(Geankoplis)

Data correlation for friction factor (DP) versus Re (flow rate) in a pipe
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Moody Chart

Re
16

What is the Fanning Friction Factor for Laminar Flow?
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Hagen-Poiseuille 
Equation
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(Geankoplis)
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Turbulent flow 
generates much more 

friction than the 
(unrealizable) laminar 
flow at the same flow 

rate.
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Bird, Armstrong, Hassager, Dynamics of 
Polymeric Liquids, Wiley, New York 1987.

Long-chain polymers 
can “laminarize” the 
flow and reduce drag.


