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Conservation of mass 
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When a fluid is in motion, it must move in such a way that 

mass is conserved. 

The continuity principle is based on the conservation of 

mass. In this case: extensive property N=mass 

   intensive property η=1 

 

Then control volume equation 

 

becomes (with η=1): 
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If the flow is steady, there results 

 

 

 

 

 

For one dimensional flow  can be written as 

  

Therefore, for steady one dimensional flow the formula 

diminishes to    
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This formula may be used, e.g., in a steady flow case in a 

conduit 

 

 

 

 

The continuity equation takes the form 
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For a steady flow through a control volume with many inlets and 

outlets, the net mass flow must be zero, where inflows are negative and 

outflows are positive. 



 

 

 

If the density is constant in the control volume, the 

continuity equation then reduces to  

 

 

This form of the equation is used quite often, particularly 

with liquids and low speed gas 

 This equation is simply  

 

 

The mass of fluid at 1 and 2 is the same hence 

conservation of mass 
I like to state the continuity principle as: The rate of change of storage with respect to time is equal to inflow minus outflow 
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