
Trouble-shooting handbook for centrifugal pumps

10 11

5. Guidelines for improvements and eliminating the sources of malfunc-
tion or damage with centrifugal pumps

5.1. Proposed improvements related to hydraulic performance
5.1.1 Cavitation
5.1.2 Recommendations with regard to corrosion
5.1.3 Abrasion
5.1.4 Inlet flow conditions
5.1.5 Unstable pump characteristics
5.1.6 Recommendations for avoiding the malfunction of a pump operating below 

its recommended range of operation
5.1.7 Recommendations for the reduction of noise emissions for centrifugal 

pumps
5.1.8 Optimal choice of combination impeller – number of guide vanes and exci-

tation due to the interaction of the impeller outlet/diffuser
5.1.9 Recommendations in order to prevent damage to the impeller shrouds due 

to vibrations
5.2. Proposed improvements and recommendations for different auxiliary me-

chanical elements
5.2.1 Proposed improvements and recommendations for radial and axial bear-

ings
5.2.2 Recommendations to avoid the malfunction of the shaft and the static 

seals
5.2.3 Recommendations to avoid malfunctions of the shaft couplings
5.2.4 Recommendations to avoid malfunctions of single- and multi-stage cen-

trifugal pumps due to unbalanced forces, causing excitations at the rpm of 
the centrifugal pumps

5.2.5 Recommendations for reducing the effects of the interaction forces on the 
malfunctions of multi-stage pumps

5.2.6 Recommendations for the modification and design of the geometry of the 
base-plate

5.2.7 Recommendations for improvements in connection with the transient con-
ditions in thermal power plants and HPI plants influenced by temperature 
changes in order to eliminate any malfunctions of the pump

5.2.8 Recommendations for the forces and moments on pump nozzles

6. Literature
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3. Measuring the operating behavior of an existing pump in the system
3.1. Monitoring
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