IMPELLER TRIMMING
Impeller trimming is the process of decreasing the diameter of an impeller by machining to decrease the energy added to the system fluid. Impeller trimming provides a useful correction to pumps that are oversized for their application. Trimming an impeller is an alternative to purchasing a smaller impeller from the pump manufacturer. Oftentimes, the next smaller size impeller is too small for the pump load. Moreover, smaller impellers may not be available and impeller trimming is the only practical solution without replacing the entire pump/motor assembly.

Trimming and balancing a pump impeller is often neither difficult nor expensive. Simple paybacks based on energy savings are often less than one year. End-users should consider trimming an impeller when: system bypass valves are open, indicating excess flow is available; a pump is oversized and throttled so the head provided exceeds process requirements; high noise or vibration levels exist indicating excessive flow; the head provided is greater than process requirements; and/or a pump is operating far from its design point. Impeller trimming reduces tip speed, which in turn directly lowers the amount of energy imparted to the system fluid and lowers both the flow and pressure generated by the pump.
A primary benefit of reducing impeller size is decreasing operating and maintenance costs. Less fluid energy is wasted in the bypass lines and across throttle valves, or dissipated as noise and vibration through the system. Energy savings are roughly proportional to the cube of the diameter reduction. In addition, impeller trimming also reduces wear on system piping, valves, and piping supports. However, trimming an impeller changes its operating efficiency, and impeller diameters are rarely reduced below 70 percent of their original size. Excessive trimming can even result in a mismatched impeller and casing, resulting in internal fluid recirculation and reduced efficiency. Furthermore, for some pumps, impeller trimming increases the pump’s required net positive suction head (NPSHR). To reduce the risk of cavitation, the effect of impeller trimming on NPSHR should be evaluated using manufacturer-provided data over the full range of operation conditions.

Source: “Improving Pumping System Performance: A Sourcebook for Industry,” Hydraulic Institute, Motor Challenge, January 1999; and the U. S. Department of Energy Industrial Technologies Program Pumping Tip Sheet #. http://www.oit.doe.gov/bestpractices/pdfs/pump.pdf
