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1. Product Introduction 

The HS41X Anti - Fouling isolation valves is a sophisticated device designed to safeguard 

potable water systems from contamination caused by backflow. It plays a pivotal role in 

maintaining the integrity and safety of water supply networks in various applications, such as 

residential, commercial, and industrial settings. 

1.1 Working Principle 

The HS41X Anti - Fouling isolation valves operates based on a combination of check valve 

mechanisms and a unique pressure - differential - controlled drain valve system. It consists 

of two independent check valves that work in tandem to prevent the reverse flow of water. 

When water flows in the normal direction, the check valves open smoothly, allowing the water 

to pass through with minimal resistance. However, in the event of backflow attempts, the 

check valves close rapidly, blocking the reverse flow path. 

In addition to the check valves, the valve features a hydraulic - driven drain valve. Due to the 



partial head loss across the check valves during normal flow, the pressure in the middle 

chamber between the two check valves is consistently lower than the inlet pressure. This 

pressure differential keeps the drain valve in a closed position, ensuring the normal water 

supply through the pipeline. But when abnormal pressure conditions occur, such as when the 

outlet pressure becomes higher than the pressure in the middle chamber, even if the two 

check valves fail to provide a perfect reverse - seal, the drain valve will automatically open. It 

then discharges the backflow water, creating an air break. This air break effectively prevents 

the contaminated backflow water from reaching the upstream clean water supply, thus 

ensuring the sanitation and safety of the potable water source. 

1.2 Structure and Components 

• Check Valves: The two check valves are the primary barriers against backflow. They 

are typically made of high - quality materials such as cast iron, carbon steel, or 

stainless steel for the body, and the disc can be made of carbon steel, stainless steel, 

or rubber - coated materials to enhance sealing performance. The check valves are 

designed with precision to ensure quick and reliable closure when backflow is 

detected. 

• Drain Valve: The drain valve is a crucial component that responds to pressure 

differentials. It is equipped with a diaphragm and a spring. The diaphragm is sensitive 

to the pressure changes between the inlet, middle chamber, and outlet. When the 

pressure differential reaches a critical value indicating potential backflow, the 

diaphragm moves, overcoming the spring force, and opens the drain valve. The drain 

valve body is also made of durable materials to withstand the forces and potential 

corrosive effects of the flowing water. 

• Filter Screen: Installed within the check valve body, the filter screen serves to trap 

any debris, sediment, or small particles present in the water. This helps to protect the 

internal components of the valve, especially the check valves and the drain valve, from 

damage and ensures their proper functioning. By preventing foreign objects from 

entering the valve's moving parts, the filter screen contributes to the long - term 

reliability and durability of the HS41X Anti - Fouling isolation valves. 

• Valve Body: The valve body is constructed from materials like cast iron, carbon steel, 

or stainless steel, depending on the application requirements and the type of media 

being handled. It provides a robust housing for all the internal components and is 

designed to withstand the pressure and mechanical stresses within the pipeline 

system. The body is also engineered to ensure a proper flow path for the water, 

minimizing turbulence and pressure drop during normal operation. 

1.3 Specifications 

• Nominal Pressure: The HS41X Anti - Fouling isolation valves is available with nominal 

pressures typically ranging from 1.0 Mpa to 2.5 Mpa, which allows it to be suitable 

for a wide variety of pipeline systems with different pressure requirements. 

• Nominal Diameter: The valve comes in nominal diameters from 50 mm to 600 mm, 

enabling it to be installed in pipelines of various sizes, from small - scale residential 

plumbing to large - diameter industrial and municipal water supply lines. 

• Applicable Media: It is mainly designed for use with water, but can also handle other 

non - corrosive media such as certain types of oils. However, it is essential to ensure 



that the media properties are compatible with the materials of the valve components 

to maintain optimal performance and durability. 

• Applicable Temperature: The valve can operate effectively in a temperature range 

of 0 °C to 80 °C. This temperature range makes it suitable for most common water 

supply and distribution applications, including both cold and hot water systems within 

normal operating conditions. 

• Flange Standard: The flange connections of the HS41X Anti - Fouling isolation valves 

usually comply with standards such as GB/T 17241.6 and GB/T 9113, ensuring easy 

and secure connection to pipelines that adhere to these standards. This 

standardization of flange connections simplifies installation and maintenance 

processes and promotes compatibility with existing pipeline infrastructure. 

• Test Standard: The valve is manufactured and tested in accordance with standards 

such as GB/T 13927 and API 598. These test standards ensure that the valve meets 

strict quality and performance requirements, including leakage testing, pressure - 

holding capabilities, and the proper functioning of all its components under different 

operating conditions. 

2. Typical Installation Schematic Diagram 

2.1 Installation Location Considerations 

• Water Supply Systems: In potable water supply systems, the HS41X Anti - Fouling 

isolation valves should be installed at critical points where there is a risk of backflow 

contamination. This may include locations near industrial facilities that use water for 

production processes and could potentially introduce contaminants into the water 

supply, or near areas where water is used for irrigation and there is a possibility of 

cross - contamination. 

• Fire Protection Systems: When installed in fire protection systems, it is crucial to 

place the valve on the inlet side of the fire pump adapter or on the outlet pipe of the 

fire protection system. This helps to prevent any backflow of fire - fighting chemicals 

or contaminated water from the fire - fighting network into the clean water supply, 

ensuring the safety of the potable water source during and after fire - fighting 

operations. 

• Industrial and Commercial Buildings: In industrial and commercial buildings, the 

valve can be installed on the water supply pipes to individual units or processes that 

have a higher risk of causing backflow, such as areas where chemicals are used, or in 

cooling systems where water recirculation may occur. 

2.2 Installation Steps 

1. Pipeline Preparation: Before installing the HS41X Anti - Fouling isolation valves，

thoroughly clean the pipeline ends to remove any debris, dirt, rust, or other 

contaminants. Ensure that the pipeline is free from any obstructions that could affect 

the flow of water or the proper functioning of the valve. 

2. Valve Orientation: Install the valve in a horizontal position, following the direction 

indicated by the arrow on the valve body. This arrow indicates the normal flow 

direction of the water. Proper orientation is essential for the correct operation of the 

check valves and the drain valve within the device. 

3. Connection Installation: Use appropriate flange gaskets and bolts to connect the 



valve to the pipeline. The flange gaskets should be selected based on the type of 

media, pressure, and temperature of the system to ensure a tight and leak - proof 

seal. Tighten the bolts evenly in a cross - pattern to avoid uneven stress on the flange 

connections, which could lead to leakage. 

4. Installation of Auxiliary Components: Install maintenance gate valves at both the 

inlet and outlet sides of the HS41X Anti - Fouling isolation valves. These gate valves 

are used to isolate the valve during maintenance, repair, or replacement procedures, 

allowing the pipeline system to remain in operation while the valve is being serviced. 

Additionally, install an inlet filter upstream of the valve to further protect the valve 

from any small particles or impurities in the water that could potentially damage the 

internal components. 

5. Drain Valve Setup: The drain valve of the HS41X Anti - Fouling isolation valves should 

be set up in a way that allows for proper drainage. The drainage outlet should be 

directed to a safe location, such as a drainage trench or a sewer connection, and 

should be at least 300 mm above the ground level to prevent any potential back - 

siphonage of contaminants into the valve. 

6. Initial Start - up and Testing: After installation, during the initial start - up of the 

pipeline system, close the outlet gate valve. Slowly open the inlet gate valve to allow 

the water to gradually fill the valve and the pipeline. Open each test ball valve (if 

equipped) to expel any air trapped within the valve. Once the valve chamber is filled 

with water, slowly open the outlet gate valve to let the water flow through the pipeline. 

Conduct a preliminary inspection for any signs of leakage at the flange connections 

and the drain valve area. 

3. Maintenance and Troubleshooting 

3.1 Maintenance 

• Regular Inspection: 

• Visual Inspection: Conduct a visual inspection of the valve at least once a year, or 

more frequently in high - risk or high - use applications. Check for any signs of 

leakage at the flange connections, around the drain valve, or from the check valves. 

Look for corrosion on the valve body, check valves, and other metal components. Any 

signs of rust or pitting should be addressed promptly to prevent further degradation. 

• Component Inspection: Inspect the check valves for wear, damage, or improper 

sealing. The discs of the check valves should move freely and close tightly when there 

is a reverse flow attempt. Check the condition of the filter screen inside the check 

valve body. If it is clogged with debris, clean or replace it to ensure proper water flow 

and to protect the internal components. Examine the drain valve for any signs of 

damage to the diaphragm, spring, or valve seat. The diaphragm should be flexible 

and free from cracks or tears. 

• Cleaning: 

• Internal Cleaning: Periodically clean the internal components of the valve. This can 

be done by flushing the valve with clean water or a suitable cleaning agent 

(compatible with the valve materials) if there is a significant amount of sediment or 

debris accumulation. In some cases, the valve may need to be disassembled 

(following the manufacturer's instructions) for a more thorough cleaning of the check 



valves, drain valve, and other internal parts. 

• External Cleaning: Keep the exterior of the valve clean to prevent the accumulation 

of dirt, dust, and corrosive substances. Regularly clean the valve body, flanges, and 

any exposed parts using a suitable cleaning tool and cleaning solution. This helps to 

maintain the appearance of the valve and also reduces the risk of external corrosion. 

• Lubrication: 

• Moving Parts Lubrication: Lubricate the moving parts of the valve, such as the stems 

of the check valves and the components of the drain valve (if applicable), with a 

suitable lubricant. The lubricant should be compatible with the materials of the valve 

and the media flowing through it. Lubrication helps to reduce friction, ensures smooth 

operation of the components, and extends the lifespan of the valve. Follow the 

manufacturer's recommendations regarding the type of lubricant to use and the 

frequency of lubrication. 

• Testing: 

• Function Testing: Periodically perform function tests on the HS41X Anti - Fouling 

isolation valves to ensure its proper operation. This can involve simulating backflow 

conditions (under controlled and safe circumstances) to check the response of the 

check valves and the drain valve. Use appropriate testing equipment to measure the 

pressure differentials across the check valves and the proper opening and closing of 

the drain valve. In some cases, professional testing services may be required to 

accurately assess the valve's performance. 

• Leakage Testing: Conduct leakage tests regularly to ensure the integrity of the valve's 

seals. This can be done using methods such as pressure testing or bubble testing. 

Pressure testing involves applying a specified pressure to the valve and monitoring 

for any pressure drops, which could indicate leakage. Bubble testing involves applying 

a soap - solution to the suspected leakage areas and looking for the formation of 

bubbles, which would confirm the presence of a leak. 

3.2 Troubleshooting 

• Leakage: 

• Flange Leakage: If leakage is detected at the flange connections, first check whether 

the bolts are tightened evenly. Loosen and retighten the bolts in a cross - pattern to 

the recommended torque value. If the problem persists, the flange gaskets may be 

damaged. Replace the gaskets with new ones that are suitable for the valve's 

application, pressure, and temperature conditions. 

• Check Valve Leakage: Leakage through the check valves may be due to worn - out 

discs, damaged valve seats, or the presence of foreign objects between the disc and 

the seat. Inspect the check valves thoroughly. If the discs are worn, replace them. 

Clean the valve seats to remove any debris or deposits. If the seat is damaged, it may 

need to be repaired or replaced. 

• Drain Valve Leakage: Drain valve leakage can be caused by a damaged diaphragm, 

a broken spring, or improper seating of the valve. Replace the damaged diaphragm 

or spring. Check the valve seat for any signs of damage or misalignment and correct 

as necessary. 

• Failure to Prevent Backflow: 



• Check Valve Malfunction: If the valve fails to prevent backflow, the check valves may 

not be closing properly. This could be due to wear, damage, or the presence of debris 

that is preventing the discs from closing tightly. Inspect and clean the check valves. 

Replace any worn or damaged components. 

• Drain Valve Failure: The drain valve may not be opening when backflow occurs. 

Check the pressure - sensing mechanism of the drain valve, such as the diaphragm 

and the spring. If the diaphragm is damaged or the spring has lost its elasticity, 

replace these components. Also, ensure that there are no blockages in the drain 

valve's flow path that could prevent it from opening. 

• Incorrect Installation: Incorrect installation can also lead to the failure of the valve to 

prevent backflow. Review the installation to ensure that the valve is installed in the 

correct orientation, the flange connections are secure, and all auxiliary components 

(such as the inlet filter) are functioning properly. 

• Excessive Pressure Drop: 

• Filter Clogging: A clogged inlet filter or the filter screen inside the check valve can 

cause an excessive pressure drop across the valve. Clean or replace the filter as 

needed. 

• Internal Component Blockage: There may be blockages within the valve's internal 

components, such as sediment or debris accumulation in the check valves or the drain 

valve. Disassemble the valve (following proper procedures) and clean the internal 

parts to remove any obstructions. 

• Valve Sizing Issues: If the valve is undersized for the flow rate in the pipeline, it can 

cause excessive pressure drop. Check the valve's specifications and the actual flow 

requirements of the pipeline. If necessary, consider replacing the valve with a larger 

- sized one that is suitable for the flow conditions. 

4. Performance Characteristics 

• High - Efficiency Backflow Prevention: The HS41X Anti - Fouling isolation valves 

offers highly efficient backflow prevention capabilities. The combination of two 

independent check valves and the pressure - differential - controlled drain valve 

ensures that even in the presence of abnormal pressure conditions and potential 

backflow, the valve can effectively prevent the contaminated water from flowing back 

into the clean water supply. This high - level of protection is crucial for maintaining 

the safety and quality of potable water systems. 

• Robust and Durable Construction: Constructed from high - quality materials such 

as cast iron, carbon steel, and stainless steel for the body and components, the valve 

is designed to be robust and durable. These materials can withstand the mechanical 

stresses, pressure fluctuations, and potential corrosive effects of the water and other 

media in the pipeline system. The use of quality materials also contributes to the long 

- term reliability of the valve, reducing the need for frequent replacements and 

maintenance. 

• Compliance with Standards: The HS41X Anti - Fouling iso lation valves is designed 

and manufactured in compliance with relevant national and international standards, 

such as GB/T 13927 and API 598. Compliance with these standards ensures that the 

valve meets strict requirements for performance, safety, and quality. It gives users 



confidence in the valve's ability to function effectively and safely in various 

applications. 

• Easy Installation and Maintenance: The valve is designed to be relatively easy to 

install, with standard flange connections that are compatible with most pipeline 

systems. Maintenance tasks, such as inspection, cleaning, and component 

replacement, can be carried out with relative ease. The availability of clear installation 

and maintenance instructions, along with the use of common - sized components, 

simplifies the process for trained professionals, reducing the overall maintenance cost 

and downtime. 

• Good Adaptability to Different Media and Conditions: With its ability to handle 

water and other non - corrosive media within a wide temperature range (0 °C - 80 °C) 

and different pressure conditions (1.0 Mpa - 2.5 Mpa), the HS41X Anti - Fouling 

isolation valves shows good adaptability. It can be installed in various types of pipeline 

systems, including residential, commercial, and industrial water supply networks, as 

well as in fire protection and other specialized applications. 

 


