WHAT COMMON PROBLEMS CAUSE EXCESS PUMP SYSTEM VIBRATIONS?

Pump vibration is related to the pump’s rotational and hydraulic forces, and the dynamics of the pump’s rotor and
structure. Typical forced vibration from the pump are related to the speed of rotation in rotations per minute (rpm) and

multiples of rpm, such as:

e 1 XRPM,
. 2% RPM, and
e Number Impeller Vanes (N) x RPM
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IMAGE 2: lllustration of forced vibration due imbalance and vane pass occur at 1 X RPM, and N X RPM

Vibration

One Revolution

Vibration

|'I'|'| 1]
||' ""|'
L

One Revolution

Some causes for these forced vibrations are misalignment of the pump and driver shaft, imbalance, bent shafts,
damaged impeller vanes and many others. The vibration sources can come from system related issues such as
cocked or damaged bearings, and inadequate piping supports and other sources of excessive nozzle loading.



Vibration can increase in severity when improper installation and foundation exits, such as improper grouting,
inadequate tie-down bolts, inadequate baseplate material, inadequate baseplate rigidity and the lack of proper
internal locking of the baseplate to the foundation.

Another consideration is that resonance can occur. Resonance is a condition where of the forced vibration frequency
aligns with a structural or rotor natural frequency resulting in amplified vibration. In these cases, even low forced
vibration can result in an amplified vibration that is unacceptable. When resonance results in undesirable vibration,

the frequency of the forced vibration will need to be changed or avoided, or the natural frequency of the system will
need to be modified.

For more information on optimizing pumping systems and pump vibration refer to HI's Pump System Optimization
Guidebook, ANSI/HI 9.6.8 Rotodynamic Pumps — Guideline for Dynamics of Pumping Machinery, and ANSI/HI 9.6.4
Rotodynamic Pumps for Vibration Measurements and Allowable Values at pumps.org

The professionals at Beckwith & Kuffel can help you diagnose and correct the source of your pump system excess
vibrations. Call us at 800-767-6700 or email sales@b-k.com for expert advice and service.
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