
The October 2018 edition of From Experience emphasized the importance of knowing the 
properties of the fluid being pumped; in particular, how to apply fluid viscosity test data 
for a given flow rate and pressure drop in the piping system. Fluid viscosity also must 
be considered when selecting and sizing the pumping technology. Centrifugal pumps are 
designed and tested for water flow, a fluid with a viscosity of approximately 1 centipoise 
(cP). By definition, fluids with higher viscosity exhibit higher shear stress for a given shear 
rate. This shear stress results in several known effects on centrifugal pumping:

• Increased brake horsepower
• Reduced head
• Reduced capacity
• Decreased pump efficiency
• 
The illustration below shows the impact of shear stress on the centrifugal pump curve.

SOURCE: https://www.
pumpsandsystems.com/topics/
pumps/reciprocating-pumps/
reciprocating-pumps-vs-multi-
stage-centrifugal-pumps?page=2

Most pump sizing programs, or pump manufacturers can estimate the result of the fluid 
viscosity on the centrifugal pump sizing, and compensate for the aforementioned factors, 
with large pumps and motor horsepower.

Centrifugal pumps are generally selected for fluids with viscosity below 100 cP, with 
compensation made in the sizing for the effects described above. For fluids above 100 cP 
however, a comparison of centrifugal and Positive Displacement (PD) pumps should be 
made to confirm which technology provides the more efficient pumping solution.

PD pumps will exhibit “slip” for low viscosity fluids (below 200 cP), and require slightly more 
power as a result.  For viscous fluids above 200 cP, PD pump power and performance is 
very predictable and will likely be the more efficient pumping technology.
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Centrifugal Pump Affinity Rules may 
be applied to estimate the pump 
speed and/or impeller diameter 
change required to compensate 
for increased brake horsepower 

requirements when pumping 
viscous fluids:

           BHP1      D1
3      S1

3
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3

Where:

BHP = Brake Horsepower
D = Impeller diameter inches
S = Speed in rpm
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