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CONTROL VALVE NOISE AND CAVITATION:

CAUSES, EFFECTS, AND MITIGATION

STRATEGIES

 

INTRODUCTION:

Control valves are critical components in various industrial processes, providing accurate

control of fluid flow rates and pressures. As per leading valve stockist, the control valves can

be prone to noise and cavitation, which can have detrimental effects on valve performance,

equipment integrity, and overall system efficiency. Understanding the causes, effects, and

mitigation strategies related to control valve noise and cavitation is crucial for ensuring smooth

and reliable operation in industrial processes.

 

CAUSES OF CONTROL VALVE NOISE:

1. Pressure Drop: Control valves cause a pressure drop across the valve due to their flow-

regulating function. High-pressure drops can lead to increased noise levels, especially when
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the fluid velocity exceeds the critical velocity.

2. Turbulence: Sudden changes in fluid direction and velocity within the valve can create

turbulence, generating noise as the fluid interacts with the valve internals.

3. Fluid Composition: Certain fluids, such as high-velocity steam or gases with high

molecular weight, tend to produce more noise when passing through control valves.

4. Valve Design: Poor valve design, including improper trim selection, inadequate noise

attenuation measures, or mismatched valve characteristics with the process conditions, can

contribute to increased noise levels.

 

EFFECTS OF CONTROL VALVE NOISE:

1. Health and Safety Risks: Excessive noise generated by control valves can pose risks to

the health and safety of personnel working in the vicinity, potentially leading to hearing

damage or stress-related health issues.

2. Equipment Damage: High noise levels can cause vibrations that propagate through the

piping system, leading to equipment damage, fatigue failure, or leaks.

3. Reduced Operational Efficiency: Excessive noise can disrupt communication and

concentration in the workplace, leading to reduced productivity and increased errors.

4. Environmental Impact: Uncontrolled noise can have environmental implications,

particularly in areas where noise pollution regulations are in place.

 

CAUSES OF CAVITATION IN CONTROL VALVES:

1. Pressure Differentials: Cavitation occurs when there is a significant pressure drop across

the valve. If the pressure drop exceeds the vapour pressure of the fluid, vapour bubbles form,

which subsequently collapse, causing cavitation.

2. High Fluid Velocity: Higher fluid velocities can promote the formation of low-pressure

regions, triggering cavitation.

3. Improper Sizing: Inadequate valve sizing relative to the process conditions can result in

high fluid velocities and pressure differentials, increasing the likelihood of cavitation.

4. High Fluid Temperature: Elevated fluid temperatures can lower the vapour pressure of

liquids, making them more susceptible to cavitation.

 

EFFECTS OF CAVITATION IN CONTROL VALVES:

1. Valve Erosion: The implosion of vapour bubbles during cavitation can cause intense

localized pressure waves, leading to erosion and damage to valve internals, particularly the



valve trim.

2. Reduced Valve Performance: Cavitation disrupts the flow control capabilities of valves,

resulting in decreased accuracy, instability, and increased wear and tear on valve components

as pointed out by some Butterfly Valve Supplier.

3. Noise Generation: Cavitation-induced pressure fluctuations can produce noise, further

contributing to the overall noise levels within the system.

4. Increased Maintenance and Downtime: The erosive effects of cavitation necessitate more

frequent maintenance, repairs, and potential valve replacements, leading to increased

downtime and associated costs.

 

MITIGATION STRATEGIES:

1. Valve Sizing and Trim Selection: Properly sizing control valves which most of the valve

manufacturers prefer to be, based on the process conditions, including fluid properties, flow

rates, and pressure differentials, can minimize noise and cavitation risks. Additionally,

selecting suitable valve trims designed to handle high-pressure drops and reduce turbulence

is crucial.

2. Pressure Management: Utilizing pressure-reducing devices, such as pressure regulators

or multi-stage pressure drops, can help control and minimize excessive pressure differentials

across control valves, reducing the likelihood of cavitation.

3. Noise Attenuation Measures: Employing noise-reducing techniques, including acoustic

enclosures, silencers, or diffusers, can mitigate control valve noise. These measures can

absorb or redirect noise energy, reducing its impact on the surrounding environment.

4. Anti-Cavitation Trims: Installing anti-cavitation trims, such as cavitation-resistant valve

discs or multi-stage pressure-reducing trims, can effectively manage cavitation by reducing

pressure drops and minimizing the formation of vapour bubbles.

5. Material Selection: Choosing valve materials with improved resistance to erosion, such as

hardened alloys or ceramics, can help mitigate the detrimental effects of cavitation.

6. Monitoring and Maintenance: Regular inspection, monitoring, and maintenance of control

valves are essential to identify early signs of cavitation or noise-related issues. This includes

monitoring vibration levels, noise measurements, and performing routine maintenance tasks

such as trim inspections and replacements.

 

CONCLUSION:

Control valve noise and cavitation can significantly impact industrial processes, personnel

safety, and equipment reliability. We at Fevisa, a leading Valve Stockist in UAE, practices the
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industry leading standards by understanding the causes, effects, and employing appropriate

mitigation strategies, engineers and operators in order to optimize control valve performance,

minimize noise levels, and mitigate the detrimental effects of cavitation. Implementing these

measures ensures smooth and efficient operation, enhances system reliability, and reduces

maintenance and downtime costs in the industrial processes.


