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How Liquid Ring Vacuum Pumps Work? 
Water ring vacuum pumps, also known as liquid ring vacuum pumps, are essential components in 

various industrial applications, providing reliable and efficient vacuum solutions. Understanding their 

working principle, design, and applications is crucial for industries that rely on vacuum technology. 

Principle of Operation 
A water ring vacuum pump operates on the principle of positive displacement. The main 

components include an impeller, a casing, and a sealing liquid—typically water. The impeller is 

eccentrically mounted within the cylindrical casing, and as it rotates, centrifugal force pushes the 

sealing liquid outward, forming a liquid ring that is concentric with the casing but eccentric to the 

impeller. 

This eccentric arrangement causes the impeller blades to alternately enter and exit the liquid ring, 

creating varying chamber volumes between the blades and the liquid ring. As the impeller rotates, 

these chambers expand and contract, leading to the suction and compression of gases. Specifically, 

as a chamber expands, it draws gas into the pump through the inlet port. When the chamber 

contracts, the gas is compressed and expelled through the discharge port. This continuous process 

effectively creates a vacuum within the system.  

Design and Components 

The primary components of a water ring vacuum pump include: 

1. Impeller: A rotor with multiple blades that rotates within the casing, responsible for moving 

the sealing liquid and creating the liquid ring. 

2. Casing: A cylindrical housing that contains the impeller and the sealing liquid. 

3. Sealing Liquid: Typically water, but other liquids compatible with the process can be used. 

The sealing liquid forms the liquid ring and facilitates the compression of gases. 

4. Inlet and Discharge Ports: Openings in the casing that allow gas to enter and exit the pump 

during operation. 

 

 

Advantages of Water Ring Vacuum Pumps 

Water ring vacuum pumps offer several benefits: 

• Handling of Wet and Saturated Gases: They can efficiently handle gases with high moisture 

content without risk of damage, making them suitable for applications involving saturated 

gases and vapors. 
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• Isothermal Compression: The compression process is nearly isothermal due to the heat 

absorption capacity of the sealing liquid, which is advantageous for handling temperature-

sensitive gases. 

 

 

• Durability and Low Maintenance: With only one moving part—the impeller—these pumps 

are robust and require minimal maintenance, leading to long service life and reduced 

downtime. 

 

 

• Safe Operation: The presence of the sealing liquid prevents metal-to-metal contact within 

the pump, eliminating the risk of sparks and making them suitable for explosive or hazardous 

environments. 

 

 

Applications 

Water ring vacuum pumps are utilized across various industries due to their versatility and reliability: 

• Chemical and Pharmaceutical Industries: Used for vacuum distillation, drying, and solvent 

recovery processes. 

• Food and Beverage Industry: Employed in processes like vacuum packaging, dehydration, 

and concentration of food products. 

• Pulp and Paper Industry: Assist in dewatering processes and vacuum-assisted forming 

sections. 

• Power Generation: Used in condenser exhausting and priming of pumps. 

• Mining and Environmental Engineering: Applied in dewatering, gas extraction, and soil 

remediation processes. 

 

 

TMVT's Water Ring Vacuum Pumps 

As a leading manufacturer of industrial vacuum pumps, TMVT offers high-efficiency water ring 

vacuum pumps designed to meet the diverse needs of various industries. Our pumps are engineered 

for exceptional performance, reliability, and energy efficiency. Key features include: 

• Energy-Efficient Designs: Our pumps are optimized to lower operational costs by reducing 

energy consumption. 

• Robust Construction: Built to withstand harsh industrial environments, ensuring durability 

and long service life. 

• Low Noise and Vibration Levels: Designed to improve working conditions by minimizing 

noise and vibrations. 
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• Minimal Maintenance: Engineered for maximum uptime with reduced maintenance 

requirements. 

 

 

For more information on our water ring vacuum pumps and how they can benefit your operations, 

visit our website: 

Conclusion 

Understanding the working principle and advantages of water ring vacuum pumps is essential for 

industries that require reliable and efficient vacuum solutions. Their ability to handle wet and 

saturated gases, coupled with their durability and safe operation, make them a preferred choice 

across various applications. TMVT's commitment to quality and innovation ensures that our water 

ring vacuum pumps meet the highest standards, providing our clients with the performance and 

reliability they need. 
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