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Flow Measurement by a Rotameter 
 

The figure below shows another flow measuring device known as a rotameter. It consists of a 
vertical graduated glass tube with a “float” inside it. As the fluid passes upwards through the 
tube the float will be suspended until it reaches a equilibrium position, from which the fluid 
flow rate can be read from the adjacent scale in the tube wall.  

 
 
Derive an expression for the fluid flow rate as a function of the mass of the float, M, density 
of the fluid, ρ, density of the float, ρf, and area of the pipe, A, and annular area around the 
float, a. 

Consider the control volume show in figure (b): 

Solution: 

Apply continuity equation (CE) from point 1 to point 2: 
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Apply Bernoulli’s equation (BE) from point 1 to point 2: 

ρρ
2

2

2
21

1

2
1  

2
 

2
PzguPzgu

++=++   ( )12

22
1

21  1
2

zzg
a
AuPP −+
















−−=−⇒ ρρ  

Apply momentum balance (MB) from point 1 to point 2: 
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Note:  The fluid at point 2 exerts pressure on the whole area of the pipe A, not only the 
annular area a. 

Simplify MB: 
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Substitute BE in Simplified MB: 
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Simplify: 
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