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8.5

Multiplication or division of one dimensionless number by another
result in a dimensionless number
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FLUID SYSTEM CHARACTERISTICS

Fluid Machine Characteristic
System Characteristic

Energy (head) is put into the system fluid by the
fluid machine in the form of velocity and pressure.

Flow, Q 

Head,
H  

Operating Point

Energy (head) is removed from the system fluid by friction 
in the piping or duct work.



FLUID MACHINE DIMENSIONLESS PARAMETERS
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=If the full set of equations for fluid machine,

Energy Balance - First Law
Mass balance - continuity equation
Equations of motion F=mass x acceleration 

are non-dimensionalized 6 dimensionless parameters result.

If the machine variables are changes so that 5 of
these dimensionless parameters remain constant, the
6th parameter will also remain constant.

In the operation of a pump or fan Mach Number, and 
Specific Heat Ratio remain constant and Reynolds Number 
changes very little.

If the Specific Speed and Specific Diameter of a fluid
machine remain the same even though rotational speed, head
and flow many change, the same efficiency will be achieved.



PUMP SPECIFIC SPEED SPECIFIC DIAMETER DIAGRAM

1)  Similar geometry+Constant Specific Speed and Specific Diameter = Same Efficiency

2)  Each machine type has an optimum Specific Speed for maximum efficiency.



MACHINERY AFFINITY LAWS , ( pump laws, fan laws)
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