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ABSTRACT 

 

Cavitation has destructive effects on pumps. It causes mechanical damage, decreases 

discharge and efficiency, and increases noise and vibration. Therefore, it must be 

detected during pumping operations to find a way to eliminate it.  

This study concentrates on the effect of the impeller blades material of a centrifugal 

pump on cavitation and its impact on vibration and acoustic emission levels. Using an 

in-house pump system, number of experiments were performed on a centrifugal 

pumping system using three different impeller materials; stainless steel, brass and 

plastic.  

Cavitation could be detected by vibration and acoustic spectrum analysis. When 

cavitation commences, the flow conditions change and the noise and vibration of the 

pump increase. Since vibrations and noise are transmitted from the pump through its 

housing, the signal is not uniformly distorted due to the loss of transmission and the 

structure of the housing. Noise and vibration are steadily increasing, but the signal is 

more pronounced in certain frequency ranges than in other parts of the spectrum.  

 The experimental results show that the plastic impeller gives the lowest level of sound 

and vibration compared to the stainless and brass materials. It is also evident that the 

amplitudes of the high frequency range of the sound spectrum are affected by the 

impeller material during normal operation of the pump. Cavitation results in further 

increase in the sound amplitudes in the high frequency range. 

 

Keywords: Centrifugal pump; Cavitation; noise; vibration. 
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CHAPTER 1 

INTRODUCTION 

2. INTRODUCTION 

1.1  Problem Definition 

Although the cavitation phenomenon in pumping systems is known to have problems, there 

are still many questions to be resolved. Cavitation causes deterioration in both efficiency and 

performance, physical damage as well as increased vibration and noise. It occurs if static 

pressure drops under real fluid pressure at the current temperature in a very pump. Then the 

liquid begins to vaporize and many bubbles of vapour emerge. The bubbles are growing in 

size and number as the cavitation grows. Bubbles pass by the fluid pump, and in the end, they 

fall quickly to a high-pressure area. Forces, generated during the collapse, will have terribly 

damaging ramification. If the bubbles implosion takes place near a solid wall, the wave of 

shock reaches and erodes the surface. This damages the pump surfaces, which cause un-flow 

conditions and may cause the pump to become useless after a certain period of time. The 

detection and prevention of cavitation must occur as quickly as possible. There are several 

utterly other ways for cavitation observance which can be accustomed forestall damaging 

consequences of the cavitation within the pump and systems [1]: Fixable speed and constant 

flow rate of determination of the net positive suction head (NPSH) visual picture of the flow 

inlet at the impeller blades, erosion paint on blades of impeller, static pressure mensuration 

within the flow, vibration mensuration of the structure of pump and noise measure inside the 

pump. Acoustic measurement is known for ultrasound measurements inside the centrifugal 

pump, but not well known for audible noise measurements in the pump proximity. While 

operating, a pump has to overcome a pressure difference, which arises by pipe resistance, 

height difference between the fluid levels and the pump in containers, and the pressure above 

the fluid levels. In some circumstances the given pressure difference is just too high for the 

pump to be capable of pumping the fluid, which implies that the NPSH value is insufficient [2, 

3]. 


