SENTINEL HYBRID VALVE DAMPENER

BLACOH

NDUSTR

Installation and Operation Manual

SAFETY WaININGS ...uueeiiiuriiiiuneiiisssiissssasasses saamssassssssssssesssssssssssssssssssssssssssssssshntnsssnnsssssaaiinsses srsesasssissssssasssssssssssssssnssassnssasssnesssssessssnnnnsnns 2
Safety SYmbOIS ... A e B 2
General Safety ......ooccovvieeeieiieceee e I B e eeieeeeeee e e eeeseese SO L) e 2
EQUIPMENT MISUSE HAZAIM ...ttt e e e e et ee e e s g ea e nn e e e e e ek e Ee e e e e e nsbeeeeeeennsneeeeeeeannnneeaenanns 2
L€ =8| N T o P 1o Yo 3
Must Read Before INSTallation ... ettt ettt e e oot e e e a2 e e R R R et e a2 e R s s et 222 e e nnteeeeeeanntaneeeeeannneeaaeaanns 3
Installation Notes
MaINtENANCE. ......ei i -« c e erexesaseesesmsee M st a1 sra e n e eneeenasanenesatreennee
Temperature Limits....................... [ SSSSSSEISIINENINNTISS . .................... SSRGS ... ..................... 4
Installation & Operation INSIUCLIONS ... e i rnr e e e e s ce e e eaaas s s e e e e e e e R AR R e e ee s ssmneeeeaesmmne e s aesennnneesassnnnnesaaan 5
Pre-Charge Notes ........................ [ SSSSEEEEEEEG_TNNNIN ..................... o0 500 c..ccoos oSO oo oo Adhee BRI, ... .eeeeeeeeeeneaes 5
Installation for Pump DiSCharge PUISALION ...........iiiiiiiiiiiiieieee ettt e e e et ee e e s e n e e e e e e snnteeeeeesansaeeeeeeeanns 5
Pre-Charge Instructions for V- Model Air CONTIOIS ...iiii ittt be et e et e e e 6
Y =TT (=T =T Lo = T o B =Y o X T S UUN 6
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Manufacturer’s Limited Warranty & Return Policy

Hybrid Valve™ models are manufactured by BLACOH and use pressure bodies made in the USA to ensure quality. Prior to
shipment, each and every model is factory tested to assure proper function and leak-free operation. (US Patent 10,353,409)

© 2025 Blacoh Fluid Controls, Inc. All rights reserved. Any unauthorized reproduction, distribution, alteration, or other use of this document, or any part hereof,
without Blacoh Fluid Control, Inc.’s express written consent is prohibited.

Information in this document is subject to change without notice. This document is 11 pages. Any removal, omission, or modification of the document or any
page or part hereof is prohibited. To ensure you have a complete and the most up-to-date document, please reference the latest version, available at https://
blacoh.com/literature.aspx?lang=0&cate=I0&item=153. This document and the information herein is intended for informational purposes only and should
not be relied upon for any particular purpose, application, project, equipment, work environment, or any other purpose other than for general information.
Please read this entire document. If you do not fully understand the information provided in any part of this document, or if there are specific issues with your
particular project or equipment, contact Blacoh Fluid Control, Inc. or its authorized representative.


https://blacoh.com/literature.aspx?lang=0&cate=IO&item=153
https://blacoh.com/literature.aspx?lang=0&cate=IO&item=153

SAFETY Warnings

Hybrid Valve™ models should only be installed, operated and repaired by experienced and trained professional mechanics. Read and observe
all instructions and safety warnings in this Manual before installing, operating or repairing models.

Safety Symbols

The following symbols indicate cautions, warnings and notes that must be observed for safe and satisfactory installation, operation and

maintenance of Hybrid Valve™ models.
&> WARNINGS
(D CAUTIONS
/\ NOTES

General Safety

= Observe all safety symbols in installation and operation instructions.

= The internal model pressure will equal the maximum fluid pressure
of the system in which it is installed.

= DO NOT exceed maximum allowable working pressure (MAWP)
specified on model serial tag or marked on model. If missing,
DO NOT use model without consulting distributor or factory for
maximum pressure rating.

= Always make sure safety shutoff valves, regulators, pressure relief
valves, gauges, etc. are working properly before starting system or
assembly.

= Verify model received against purchase order and shipper.

= Before starting a system or assembly make certain the discharge
point of the piping system is clear and safe, and all persons have
been warned to stand clear.

= DO NOT put your face or body near model when the system or
assembly is operating or model is pressurized.

Equipment Misuse Hazard

General Safety

DO NOT misuse model, including but not limited to over-
pressurization, modification of parts, using incompatible chemicals, or
operating with worn or damaged parts. DO NOT use any gases other
than compressed air or clean dry Nitrogen to charge model dampener
side. DO NOT USE OXYGEN. Any misuse could result in serious
bodily injury, death, fire, explosion or property damage.
Over-Pressurization

Never exceed the maximum pressure rating for the model being used.
Maximum allowable working pressure (MAWP) is specified on model
serial tag or marked on model. Maximum allowable working pressure
(MAWP) is rated at 70°F (21°C).

Temperature Limits

DO NOT exceed the operating temperature limits for the body and/or
elastomer materials being used. Excessive temperature will result in
model failure. For temperature limits, refer to the “Temperature Limits”
section of this Manual. Temperature limits are stated at zero psi/bar.

Installation and Startup Hazards

Install model before charging or pressurizing. DO NOT start system
or assembly without first charging or pressurizing model. Failure to
charge may result in damage to the bladder or bellows.
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Danger of serious injury or death could occur if these warnings are ignored.
Equipment damage, injury or death could occur if these cautions are not observed.

Special instructions for safe and satisfactory installation, operation and maintenance.

= DO NOT operate a model that is leaking, damaged, corroded or
otherwise unable to contain internal fluid, air or gas pressure.

= DO NOT pump incompatible fluids through model. Consult
distributor or factory if you are not sure of the compatibility of
system fluids with model materials.

= The model’s pulsation dampening side is designed to operate with
compressed air or clean dry Nitrogen only. Other compressed
gases have not been tested and may be unsafe to use. DO NOT
USE OXYGEN.

= Always shut off air supply and remove internal dampener pressure
before performing model maintenance or repair.

= Remove all pressure from model AND pumping system, and loosen
adjustment screw until flush with bottom of spring housing before
disassembly, removal or maintenance.

Temperature & Pressure Hazard

Temperature and pressure reduce the strength and chemical
resistance of plastic, metal, elastomers and PTFE.

Charging / Pressurization

Charge or pressurize model dampener side with compressed air or
clean dry Nitrogen only. DO NOT USE OXYGEN.

Dampener Bladder/Bellows Failure

Model dampener side utilizes a bladder or bellows to separate system
fluid from the air supply or gas charge. When failure occurs, system
fluid may be expelled from the air valve. Always perform preventive
maintenance and replace bladder/bellows before excessive wear
occurs. O-rings for PTFE bellows cannot be reused.

Maintenance Hazards

Never overtighten fasteners. This may cause leakage of system

fluid and damage to model body. Bolts should not be reused as
re-torquing reduces bolt strength. After model maintenance or
disassembly, use new fasteners and torque fasteners according
to specification on model tag. If missing, consult distributor or
factory for torque specifications.



GENERAL Information

@ For safe and satisfactory operation of model read all safety warnings, caution statements and this complete Manual before installation,
startup, operation or maintenance.

Must Read Before Installation

@ DO NOT use Oxygen to charge model dampener side. Use ® DO NOT operate a model that is leaking, damaged, corroded
compressed air or clean dry Nitrogen only. or otherwise unable to contain internal fluid, air or gas
pressure.

@ DO NOT exceed maximum allowable working pressure

(MAWP) specified on model serial tag or marked on model. (D Temperature, pressure and chemicals affect the strength of
plastic, elastomer and metal components.

@ Turn pump off and remove all pressure from system prior to

model installation. Many plastics lose strength rapidly as temperature increases.

Consult factory if in doubt.

S

@ Always wear safety glasses and other appropriate safety
equipment when installing, charging or repairing model.

Installation Notes

A It is recommended that a BLACOH pressure relief valve be installed between the pump and the Hybrid Valve™ model to ensure
compliance with pressure limits on system equipment.

A To avoid possible damage to bladder/bellows from a system pressure test, charge model dampener side to 80% of the system test
pressure prior to test.

A Install model as close to the pump discharge as possible.

A It is recommended that an isolation valve be installed between the model and system piping on both the inlet and outlet sides.

Maintenance

@ Remove all pressure from model AND pumping system, and loosen adjustment screw until flush with bottom of spring housing
before disassembly, removal or maintenance.

Hybrid Valve™ models require very little maintenance. There is no need for lubrication with bladders or bellows.

Elastomeric bladder replacement should be part of a preventive maintenance program. Models used in conjunction with diaphragm pumps
should have the bladders replaced at least every second time the diaphragms in the pump are replaced. As with any pumping system, wear is
dependent on many factors including material, temperature, chemicals, fluid abrasiveness and system design. This suggested maintenance
program may need to be adjusted according to specific applications.

Periodic inspection of the model and fasteners should be conducted to visually check for signs of over-pressurization, fatigue, stress or
corrosion. Body housings and fasteners must be replaced at first indication of deterioration.

@ CAUTION! Replace nut and bolt fasteners at each reassembly with fasteners of equal grade/strength value. DO NOT reuse old
nuts and bolts.

After the initial torque of fasteners, bolts may lose strength when re-torqued. Failure to replace both nuts and bolts upon each vessel reassembly
will void the product warranty given by the manufacturer and the manufacturer will have no liability whatsoever for any vessel failure or
malfunction.

Where models are used in corrosive environments, nut and bolt fasteners should be regularly inspected and replaced with nut and bolt fasteners
of equal grade/strength value if corrosion is observed. Failure to conduct such regular inspections and replacement will void the product warranty
given by the manufacturer and the manufacturer will have no liability whatsoever for any vessel failure or malfunction.

@ IMPORTANT! After maintenance or disassembly, use new fasteners and torque fasteners according to specification on model tag. If
missing, consult distributor or factory for specifications.

@ DO NOT use model if the fasteners (nuts and bolts) are corroded. Check for fastener corrosion frequently, especially in atmospheres
containing salt or corrosive chemicals, or if any leakage has occurred.
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Temperature Limits

@ Operating temperatures are based on the maximum temperature of the wetted components only. Non-wetted components may have
a lower temperature limit. Temperature and certain chemicals may reduce the maximum allowable working pressure (MAWP). Plastic
(non-metallic) body materials lose strength as temperature increases, which reduces the maximum pressure sustainable by the material.
All plastic materials must have an appropriate derating factor applied when working at elevated temperatures above 73.4°F (23°C) to
determine maximum allowable working pressure (MAWP).

“Enlzts:::;:r Temperature Limits Applications

Buna-N +10°F to +180°F @ (-12°C to +82°C) Good flex life; use with petroleum, solvents and oil-based fluids.

FDA Buna-N +10°F to +180°F @ (-12°C to +82°C) FDA-approved food grade; similar characteristics of regular Buna-N.
EPDM -60°F to +280°F (-51°C to +138°C) Use in extreme cold; good chemical resistance with ketones, caustics.
Hypalon -20°F to +275°F (-29°C to +135°C) Excellent abrasion resistance; good in aggressive acid applications.
Neoprene 0°F to +200°F (-18°C to +93°C) Good abrasion resistance and flex; use with moderate chemicals.

PTFE Diaphragm

+40°F to +220°F

(+4°C to +104°C)

Use with highly aggressive fluids.

PTFE Bellows -20°F to +220°F (-29°C to +104°C) Exclusive bellows design with excellent flex life; use with highly aggressive fluids.
Santoprene -20°F to +225°F (-29°C to +107°C) Excellent choice as a low cost alternative for PTFE in many applications.

FDA Silicone -20°F to +300°F (-29°C to +149°C) FDA-approved food grade material; for use in food and pharmaceutical processing.
Viton® -10°F to +350°F (-23°C to +177°C) Use with hot and aggressive fluids; good with aromatics, solvents, acids and oils.
Non-Metallic

Temperature Limits Applications

Body Materials
Chlorinated PVC (CPVC): Good general chemical resistance; loses strength as

CPVC +32°F to +180°F (0°C to +82°C) temperature rises.

Polypropylene +32°F to +175°F (0°C to +79°C) Good general purpose plastic; broad chemical compatibility at medium temperatures.
PVC +32°F to +140°F (0°C to +60°C) Good general chemical resistance; loses strength as temperature rises.

PVDF +10°F to +200°F = (-12°C to +93°C) Excellent resistance to most acids and bases; high temperatures.
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Installation & Operation Instructions

@ DO NOT use Hybrid Valve™ models as Inlet Stabilizers at pump inlets or as Surge Suppressors at quick closing valves. Use
Inlet Stabilizers on the inlet side of pumps and metal Surge Suppressors for water hammer or quick closing valve applications.
Consult factory for options.

Turn pump off and remove all pressure from system prior to model installation.

Remove all pressure from model AND pumping system, and loosen adjustment screw until flush with bottom of spring housing before
disassembly, removal or maintenance.

Use compressed air or clean dry Nitrogen to charge model. DO NOT USE OXYGEN.

DO NOT exceed maximum allowable working pressure (MAWP) specified on model serial tag. If missing, consult distributor or
factory for specifications.

DO NOT overtighten adjustment screw. This will fully compress spring resulting in loss of model performance. Never set charge
pressure higher than model maximum allowable working pressure (MAWP).

Always wear safety glasses and other appropriate safety equipment when installing, charging or repairing model.

Read and observe all safety warnings and instructions in this Manual before installation, operation or repair.

IMPORTANT! After maintenance or reassembly, use new fasteners and torque fasteners according to specification on model tag.
If missing, consult distributor or factory for specifications.

Before performing a system pressure test, model dampener side must be charged with 80% of system test pressure to avoid possible
damage to bladder/bellows.

> D> QOO © OO0

Always loosen model adjustment screw until flush with bottom of spring housing prior to reassembly.

Pre-Charge Notes

(D The following pre-charge notes are for plastic models up to a maximum pressure of 150 psi (10.3 bar). Use compressed air or
clean dry Nitrogen to charge model. DO NOT USE OXYGEN.

Pre-charge pressure should be checked at least monthly as gas molecules will diffuse through bladders/bellows, the speed of which
depends on the material, temperature and pressure. Checks must occur when no system pressure is present or inaccurate readings will
be recorded. If temperature is above 72°F (22°C) checks should be performed more frequently. To prevent pre-charge loss through
the fill valve, always replace the fill valve cap after charging. A proper gas charge is the key to dampener effectiveness and
bladder/bellows life.

Installation for Pump Discharge Pulsation

Step 1 — Installation Position

Install model as close to the pump discharge as possible to absorb the pulse at its source. Since pressure is equal in all directions, model can
be installed in a horizontal or vertical position (see Figure 1). A horizontal installation with the dampener housing facing up is recommended for
better drainage of the dampener side. Limitations for horizontal mounting include high specific gravity, high viscosity, settling of solid material or
possible air entrapment which could result in shortened bladder/bellows life and/or reduced dampening performance.

It is recommended that a BLACOH pressure relief valve be installed between the pump and the Hybrid Valve™ model to ensure
compliance with pressure limits on system equipment.

Figure 1

PRESSURE GAUGE/
INSTRUMENTATION

/ HYBRID VALVE"

PUMP

“B>= DISCHARGE

RETURN TO TANK =
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Step 2 — Charging and Startup (see Pre-Charge Notes

Chargeable models do not require an air line connection. Model can be pre-charged with compressed air up to a maximum pressure of 150
psi (10.3 bar). Use a hand pump, Nitrogen tank or air compressor to charge model. DO NOT USE OXYGEN. Charging kits are available from
BLACOH.

Prior to starting the pump, pre-charge model to approximately 80% of expected system pressure and replace fill valve cap. DO NOT USE
OXYGEN. The pre-charge pressure in the model must always be lower than pump discharge pressure. Generally, pulsation is most effectively
minimized when the gas pre-charge is 80% of system pressure. Start the pump to generate system pressure. The model charge pressure may
need to be adjusted up or down to be most effective in reducing pulsation. NOTE: The most effective method to set the proper model charge is
to install a pressure gauge upstream of the model and adjust the model charge pressure to minimize needle movement on the gauge.

Once system pressure is in contact with the bladder/bellows, the gas charge will be compressed to the system pressure and the
model gauge will read the system pressure, not the initial charge pressure. Once working pressure is achieved adjustment may be
necessary. Gradually increase or decrease the gas charge in the model by bleeding or filling through the gas valve. Allow the system to respond
to each adjustment (this may take a minute or two) before making further adjustments.

Step 3 — Adjusting Back Pressure

The back pressure valve side of the model contains a pressure adjustment screw which can be turned with a flat head screwdriver. Remove
spring housing cover to expose adjustment screw. Turn adjustment screw clockwise to increase back pressure or, counterclockwise to decrease
back pressure. On models with 10-150 psi springs, each full rotation of adjustment screw is approximately equal to 10 psi. Replace spring
housing cover after adjustment.

DO NOT overtighten adjustment screw. This will fully compress spring resulting in loss of model performance. Never set charge
pressure higher than model maximum allowable working pressure (MAWP).

Back pressure can only be adjusted once the model has been charged to desired pre-charge pressure and the pump is running. Line pressure
can be read on the air control assembly gauge.

Pre-Charge Instructions for V Model Air Controls V Model Charging Valve
The Chargeable V Model air control assembly has a machined stainless

steel charging valve and seal for rugged leak-proof operation in @ Cap

corrosive environments. To pre-charge models with V Model air control i

assemblies, turn the Valve Opening Nut counterclockwise to open for
charging. The valve on these models has no valve core to prevent the
air charge from escaping. Because there is no valve, the pressure in
the dampener will escape if the valve is not closed prior to removing ___
the charging hose. To close the valve, turn the Valve Opening Nut ——— O-Ring
clockwise.

cT—13 Valve Opening Nut
L1

Maintenance and Repair

Refer to Assembly & Maintenance Drawing following this section for exploded view and parts listing.
Disassembly

Remove all pressure from model AND pumping system, and loosen
adjustment screw until flush with bottom of spring housing before
disassembly, removal or maintenance.

A IMPORTANT! Before disassembly, use a permanent marker to draw
alignment marks across both the top and bottom of assembly
where threads meet. This will ensure proper tightening upon
reassembly.

A Replacement parts are available from BLACOH. Consult factory for
replacement part numbers.
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1. Remove cap from air control assembly Schrader valve @ and depress pin with a small screwdriver until all charge gas is vented
from assembly. Check gauge to verify pressure is zero before proceeding.

2. Remove air control assembly @ by rotating counterclockwise. Take care not to damage gauge or Schrader valve. A wrench can be
applied to tee section of assembly if necessary.

3. Remove cover @ from spring housing ® to expose adjustment screw @. Using a large screwdriver, turn adjustment screw
counterclockwise until face of adjustment screw is flush with bottom of spring housing. This will remove spring tension from
assembly.

4. Place assembly in a vise with dampener housing @ up and clamp with soft jaws or wooden blocks. Apply a spanner wrench or
large adjustable pliers to flats on dampener housing and turn counterclockwise to separate dampener housing from body @.
Inspect dampener housing and body threads for damage and replace as needed. Inspect bladder/bellows @ for failure and replace

as needed.

5. Remove assembly from vise and rotate so spring housing ® is facing up. Replace in vise and clamp with soft jaws or wooden
blocks.

6. Apply a spanner wrench or large adjustable pliers to flats on spring housing ® and turn counterclockwise to separate spring
housing from body @. Carefully lift spring housing straight up leaving internal components in place. Observe location and
orientation of internal components before proceeding. Take care to ensure internal components are not lost. Inspect threads on
spring housing and body for damage and replace as needed.

7. Remove diaphragm O-ring ® located in spring housing ® groove. Inspect O-ring for signs of chemical attack, wear or
compression-set and replace as needed.

BLACOH Industries



Using a large flat head screwdriver, remove adjustment screw ® from spring housing @. Inspect adjustment screw and spring
housing for signs of chemical attack, wear or damage. Pay particular attention to threads and replace parts as needed. Inspect
spring @ and spring seat ® for signs of chemical attack, wear or damage and replace as needed. Note orientation of spring seat

with regard to spring and diaphragm ®.

|

9. Remove assembly from vise. Remove diaphragm ® from recess in body @. If diaphragm is difficult to remove, invert body and
insert a small blunt rod or tool in fluid port to push diaphragm from body. Take care not to damage diaphragm while removing.

Inspect diaphragm and body for signs of chemical attack, wear or damage and replace as needed.

% |

Assembly
A Make sure all parts are clean and undamaged. Order replacement parts as needed. Replacement parts are available from
BLACOH. Consult factory for replacement part numbers.

1. Place body @ in a vise with the deep recess for bladder/bellows ® facing up and clamp at flats with soft jaws or wooden blocks.
Apply solution of soap and water as a lubricant to bladder/bellows @ sealing ring.

A The bladder/bellows sealing ring is used to seal the body ® and dampener housing @ together. Lubrication is critical so that
the O-ring groove in each component will seat against the bladder/bellows sealing ring smoothly and without distortion.

2. Insert bladder/bellows @ into recess in body @. Run your fingers around bladder/bellows outer edge to ensure it is fully seated in
recess. Apply solution of soap and water as a lubricant to body threads.

A Models fitted with PTFE bellows use two O-rings. Ensure PTFE encapsulated O-ring is placed in the body bellows groove.

BLACOH Industries



3. Place dampener housing @ on top of body assembly 4. Insert new diaphragm ® into recess on body @ with
and hand tighten until snug. Use a spanner wrench conical protrusion inserted in the port in center of

or large adjustable pliers to tighten until lines marked body. Run your fingers around diaphragm outer edge
to ensure that it is fully seated in recess.

before disassembly line up.

kY

5. Insert new diaphragm O-ring ® into groove in spring 6. Insert spring seat ® into recess in spring
housing ®@. Press O-ring into groove to ensure it is housing ®, ensuring side with the longer pin will be
fully seated. facing spring @.

7. Place spring housing ® in a vise with spring seat ® facing up and clamp at flats with soft jaws or wooden blocks. Apply solution
of soap and water as a lubricant to threads on spring housing and body @. Hand tighten spring housing and body together until
snug. Use a spanner wrench or large adjustable pliers to tighten until lines marked before disassembly line up. Insert spring @ into

threaded bore of spring housing.
PR

R

Use caution to ensure spring seat stays centered in spring housing recess during assembly. After tightening, remove assembly
from vise and confirm spring seat is centered in spring housing recess by looking through threaded bore in spring housing.

8. Install adjustment screw @ into threaded bore of spring housing ®. Using a large flat head screwdriver, turn adjustment screw
until flush with bottom of spring housing. Replace spring housing cover ®@.

9. Reinstall air control assembly @ if previously removed.
10. Refer to model installation instructions on charging, setting back pressure, testing and installation.
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Assembly & Maintenance Drawing
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Manufacturer’s Limited Warranty & Return Policy

Details regarding warranty and return policy are available on Blacoh’s website at Blacoh.com
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