Energy - Saving Silent Check Valve Introduction

1. Product Introduction

1.1 Definition and Function

An energy - saving silent check valve is a specialized pipeline component with dual - core
functions. Its fundamental role is to prevent backflow, ensuring that media such as fluids or
gases move in a single direction. This is vital for protecting downstream equipment like pumps;
reverse flow can cause mechanical failures, leading to expensive repairs and system
shutdowns.

The "energy - saving" feature stems from its optimized design, which reduces flow resistance.
By minimizing resistance, it requires less energy from pumps to move the media through the
pipeling, thus cutting down on operational costs. The "silent” aspect is equally important, as
it is engineered to operate with minimal noise and vibration, making it ideal for noise -
sensitive environments such as residential buildings, hospitals, and offices.

1.2 Working Principle

Most energy - saving silent check valves operate using a combination of fluid pressure and
mechanical elements. When the medium flows forward, its pressure overcomes the resistance
of a spring (in spring - assisted models) or the weight of a movable disc (in gravity - based
designs), pushing the valve disc open. The valve body and internal passages are designed for
smooth flow, reducing turbulence and energy loss.

When the flow stops or reverses, the pressure differential across the valve changes. In spring
- assisted models, the spring quickly exerts force on the valve disc, closing it in a controlled
manner. This prevents backflow and reduces the impact force that could cause noise and
water hammer. Some advanced designs incorporate damping mechanisms, like hydraulic or
pneumatic dampers, to further slow down the disc's closure and reduce noise.

1.3 Structure and Components

e Valve Body: The valve body serves as the main housing for internal components and
is typically made of materials like cast iron, cast steel, stainless steel, or high - strength
plastics. The choice of material depends on factors such as the medium type,
operating pressure, and environmental conditions. For example, stainless steel is
preferred in corrosive water supply systems. The body has precisely designed inlet
and outlet ports for pipeline connection, with smooth internal passages to minimize
flow resistance.

e Valve Disc or Poppet: This component controls the medium flow. Made of metal
with a rubber or elastomeric sealing surface, it ensures a tight seal when closed. The
disc can pivot on a hinge (swing - type) or slide axially (axial - flow). In energy - saving
silent check valves, its shape and guidance are optimized for better energy - saving
and noise - reduction. For instance, a tapered - edge disc can seal more efficiently
and reduce opening/closing force.

e Spring (spring - assisted models): Springs are crucial for closing the valve disc
during backflow. Their force is carefully calibrated to ensure quick yet controlled
closure, preventing backflow without causing excessive noise or damage. High -
quality springs are used to withstand repeated compression and extension cycles.



Damping Mechanisms (some models): To enhance the silent and energy - saving
functions, certain valves feature damping mechanisms. Hydraulic dampers, for
example, use fluid resistance through a small orifice to slow down the disc's
movement, providing a gradual and quiet closure.

1.4 Applications

Water Supply and Distribution Systems: Installed at pump outlets in municipal
water networks, these valves prevent backflow, protecting pumps and maintaining
system pressure. The energy - saving feature reduces pump energy consumption,
saving costs. In buildings, they ensure proper water flow, prevent cross -
contamination, and maintain fixture functionality while reducing water hammer and
noise.

HVAC Systems: In heating, ventilation, and air - conditioning systems, energy -
saving silent check valves control the flow of water or refrigerant. They prevent
backflow - related disruptions like uneven heating or cooling, reduce energy
consumption for fluid circulation, and operate quietly, which is essential in commercial
buildings.

Industrial Processes: Used in industries such as chemical, pharmaceutical, and food
and beverage, these valves protect equipment from backflow of corrosive or product
- related fluids. In chemical plants, they safeguard pumps and reactors; in food
factories, they ensure product integrity. The energy - saving aspect also leads to
significant cost savings in large - scale fluid pumping processes.

2. Typical Installation Schematic Diagram

2.1 Installation on Horizontal Pipelines

1

Pipeline Preparation: Clean pipeline ends thoroughly to remove debris, dirt, rust,
and foreign objects using tools like wire brushes or high - pressure water jets. Check
for damage or deformation, and measure the pipeline diameter to match the valve's
connection ports.

Valve Placement: Position the valve horizontally on a stable support and align its
inlet and outlet ports with the pipeline. Ensure the flow - direction arrow on the valve
body matches the pipeline flow direction, using alignment tools for accuracy.
Connection Installation: For flanged connections, insert bolts through aligned holes,
add washers and nuts, and tighten evenly in a cross - pattern using a torque wrench
according to manufacturer specifications. For threaded connections, thread the valve
onto the pipeline with clean, lubricated threads and tighten firmly.

Installation of Auxiliary Components: Install maintenance isolation valves (e.g., gate
or ball valves) at the valve's inlet and outlet to isolate it during maintenance. Also,
place a strainer or filter upstream to protect internal components from small particles.
Final Inspection: Visually check for tight connections, proper alignment, and any
installation - related damage. Inspect flange gaskets or thread seals for leakage. Test
the valve by allowing a small amount of medium to flow through under controlled
conditions to ensure smooth opening and closing.

2.2 Installation on Vertical Pipelines

1

Vertical Alignment: Use lifting equipment like cranes or hoists to lower the valve into
position on the vertical pipeline. Ensure perfect vertical alignment using a plumb bob



or laser - level, as misalignment can affect valve performance.

2. Flange or Threaded Connection: Similar to horizontal installation, align the valve's
connection ports with the pipeline. Follow the same procedures for flanged or
threaded connections, and provide additional support (e.g., pipe hangers or brackets)
to bear the valve's weight and prevent pipeline stress.

3. Orientation and Flow Direction: Double - check that the flow - direction arrow on
the valve body is correct for the vertical pipeline flow (upward or downward as per
design). Incorrect orientation can lead to improper operation and backflow failure.

4. Installation of Auxiliary Components: Install isolation valves and a strainer as in
horizontal installations. Consider adding an air - release valve at the pipeline's highest
point to vent trapped air, which can impact flow and valve performance.

3. Maintenance and Troubleshooting
3.1 Maintenance

¢ Regular Inspection:

o Visual Inspection: Inspect the valve every six months (more frequently in high
- risk areas). Check for leakage at connections, around the valve disc, or from
the body. Look for corrosion on metal components and cracks in the valve
body.

o Component Inspection: Examine the valve disc for wear, damage, or sealing
issues. Ensure the spring (if present) has sufficient elasticity and no signs of
fatigue or breakage. For valves with damping mechanisms, check for
hydraulic or pneumatic component leaks, blockages, or malfunctions, and
inspect guiding mechanisms for wear or misalignment.

¢ Cleaning:

o Internal Cleaning: Flush the valve with clean water or a suitable cleaning
agent to remove sediment and debris. For thorough cleaning, disassemble
the valve following manufacturer instructions, using appropriate tools to
clean components without damage.

o External Cleaning: Keep the valve exterior clean to prevent dirt, dust, and
corrosion accumulation. Use cleaning tools and solutions, and a wire brush
or pressure washer (with proper settings) for the surfaces.

e Lubrication: Lubricate moving parts such as valve disc pivot points and guiding
mechanisms with  a compatible lubricant according to manufacturer
recommendations. This reduces friction, ensures smooth operation, and extends the
valve's lifespan.

e Testing:

o Function Testing: Periodically simulate backflow conditions to test the valve
disc's response and closing mechanism. Measure pressure differentials and
closing times, and consider professional testing for accurate performance
assessment.

o Leakage Testing: Use pressure testing or bubble testing methods regularly
to check the valve's seal integrity. Apply specified pressure and monitor for
drops (pressure testing) or use soap solution to check for bubbles (bubble
testing).



3.2 Troubleshooting

e Leakage:

o

Connection Leakage: If leakage occurs at flanged or threaded connections,
check bolt tightness (flanged) or thread sealant (threaded). Retighten bolts
evenly or re - apply sealant. Replace damaged gaskets with suitable ones if
the problem persists.

Valve Disc Leakage: Inspect the valve disc for worn sealing surfaces, damage,
or foreign objects. Repair or replace the disc if needed, and clean the valve
seat thoroughly.

¢ Failure to Prevent Backflow:

o

Valve Disc Malfunction: If backflow occurs, check the valve disc for wear,
damage, or debris that may prevent proper closure. Clean or replace
components and ensure pivot points or guiding mechanisms are
unobstructed.

Spring Failure: A weak or broken spring may cause backflow. Test the
spring's elasticity and replace it if necessary.

Damping Mechanism Failure: In valves with damping systems, check for
leaks, blockages, or mechanical failures. Repair or replace faulty components.
Incorrect Installation: Review the installation to ensure correct orientation,
secure connections, and functioning auxiliary components. Check the
alignment and flow - direction arrow.

¢ Abnormal Noise or Vibration:

@)

Loose Components: Noises or vibrations may be due to loose parts like the
valve disc, spring, or guiding mechanisms. Tighten loose components and
use vibration - analysis tools to identify the source.

Flow - Related Issues: High - velocity flow or turbulence can cause noise
and vibration. Consider installing flow - straightening devices or adjusting the
flow rate.






