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Significant learning outcomes 

Conceptual Knowledge 
 Explain the key difference between the Lagrangian and Eulerian 

descriptions of a flow field. 

 Explain the meaning of volume flow rate and mass flow rate. 

 Explain what is meant by a system, control volume and control surface. 

 State the purpose of the Reynolds transport theorem. 

 Outline the steps in the derivation of the continuity equation. 

Procedural Knowledge 
 Calculate the volume flow rate (discharge) and the mass flow rate. 

 Apply the continuity equation to draining tanks and reservoirs. 

 Apply continuity equation to velocity changes in variable-area ducts. 

Applications (typical) 
 For flow through a Venturimeter, relate pressure, velocity, and flow rate. 

 For a tank or reservoir, estimate draining time. 

 For a small leak in a pressurized chamber, estimate depressurization 

time. 



CIVL 4046 Fluid Mechanics 3 

5.1 Lagrangian and Eulerian approach 
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5.1 Rate of flow 

Discharge (volume flow rate): 
Volume of fluid passing through an 
area per unit time. 
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Mass flow rate: Mass of fluid passing through an area per 
unit time. 
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System and control volume 
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5.2 Control volume approach 

• Intensive Property: 
The property of a fluid that 
does not depend on the 
mass. 

• Extensive Property: 
The property of a fluid that 
depends on the mass. 
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Property transport across the control surface 
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Reynolds 
transport 
theorem 
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5.3 Continuity equation 
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Continuity equation for flow in a pipe 
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