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Significant learning outcomes 

Conceptual Knowledge 
 Describe laminar flow, turbulent flow, developing flow, and fully developed 

flow in a conduit. 

 Describe how to characterize total head loss by using component and pipe 

head loss. 

 List the steps used to derive the Darcy-Weisbach equation and Poiseuille 

flow solution. 

 Describe the main features of the Moody diagram. 

Procedural Knowledge 
 Classify flow as laminar or turbulent and developing or fully developed. 

 Using equations or the Moody diagram, find values of the friction factor f. 

 Calculate pipe head loss, component head loss, and total head loss. 

Typical Applications  
 For flow in a pipe, find the pressure drop or head loss. 

 For a specified system, find the flow rate. 

 For a specified flow rate and pressure drop, determine the size of pipe 

required. 
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10.1 Classifying flow 

• Pipe, Duct or Conduit: A closed 
fluid conveying section having 
pressure greater than atmospheric. 

• Average velocity 
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Reynolds number: The ratio of inertial to viscous forces  
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10.1 Classifying flow 

L is a characteristic length. For pipes, the characteristic 
length is the pipe diameter.  So,  
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Laminar and Turbulent Flows 



CIVL 4046 Fluid Mechanics 5 

flowTurbulent 4000Re

flow alTransition3000Re2000

flowLaminar 2000Re









CIVL 4046 Fluid Mechanics 6 

Developing and fully developed flow 
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10.2 Specifying pipe sizes 

Nominal pipe size (NPS) 
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10.3 Pipe head loss 

Total head loss= pipe head loss+ component head 
loss 
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10.4 Shear stress distribution in pipe flow 
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10.5 Laminar flow in a round tube 

Velocity profile  rry
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Discharge and mean velocity 
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Head loss and friction factor 
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10.6 Turbulent flow and the Moody diagram 
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Types of fluid flow problems 

Case Given Find 

1 L, D, Q hf 

2 L,D, hf Q 

3 L,Q, hf D 

10.7 Solving turbulent flow problems 
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