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Cla-Val Hytrol Main Valve

100-34



• Modified Globe Design

• Diaphragm Actuated

• Hydraulically Operated

• Pilot Controlled

• “Fail Safe”

100-34 Hytrol Main Valve



Features

• Drip Tight Shutoff

• No packing glands

• No breakaway friction

• No external linkages

• No lubrication needed

• Lowest operating friction

100-34 Hytrol Main Valve



Globe and Angle Pattern

Presenter
Presentation Notes
The HYTROL main valve is available in two different body styles or patterns.The "classic" globe body is for straight horizontal piping installations.  It is recommended for 8" and larger valve installations.The angle body HYTROL is for installations where piping can be shortened by the space saving angle pattern.  Often saving an elbow in the installation.  It is recommended for 6" and smaller valve installations.   Of course, it is available up to 16" (24" 100-20).  The advantage of the angle pattern is an increase in  flow capacity.  The wide open Cv values are about 25% better than the globe pattern valve.  Note that the angle body pattern HYTROL is not symmetrical about the two centerlines.  One side is longer than the other and so installation and piping should be reviewed with this in mind.  



* As seen 
in the Cla-
Val catalog

Larger sizes 
available. 

Consult factory.

Main Valve Specifications

Presenter
Presentation Notes
HYTROL Information from our CatalogReview: Sizes, End Details, Pressure Ratings and Standards



* As seen in the Cla-Val catalog

Main Valve Standard Materials

Presenter
Presentation Notes
HYTROL Information from our Catalog.Review available materials:Ductile Iron, Steel, Stainless Steel, Bronze, Aluminum, Buna-N, VitonVerifying appropriate compatibility valve materials with fluids is generally the responsibility of the designer.  We can assist in the process and give our recommendations based on our past field experience.



Fail Safe Open Fail Safe Closed

Flow Direction



Four Basic Design Ideas

Presenter
Presentation Notes
All of our Automatic Control Valves have in common these four basic design ideas.These help to distinguish our valves from all other valve types.Modified Globe Design--best for modulating service.Diaphragm Actuated--for a simple mechanism with great sensitivity.Hydraulically Operated--for a rugged and reliable energy source.  Using line fluid alone.Pilot Controlled--for greatest valve accuracy and maximum control function flexibility.



The Hydraulic Advantage

Presenter
Presentation Notes
On the right, we can see the application of Pascal's Principle where fluids exert applied forces equally in all directions, as the large weight is balanced by the small weight.Also, note a small force can balance a much larger force.The hydraulic advantage is that fluids can be used like levers.Let us see what are the forces on the one moving part inside the main valve…



Line Pressure to Open

Presenter
Presentation Notes
The force to open the valve is created by the inlet pressure alone.Pressure times the area creates the force acting upward on the diaphragm assembly to open the valve.There is very little force acting downward to close the valve.Gravity and the spring….



Line Pressure to Close

Presenter
Presentation Notes
The force to close the valve is created by the inlet pressure acting in the control chamber above the diaphragm.Pressure times the area creates the force acting downward to close the valve. Because of the larger area on top of the diaphragm assembly the closing  force is greater than the opening force that is already present.  



100-34 Hytrol Main Valve



Valve Body & Seat 
Assembly

Diaphragm & Disc 
Assembly

Cover & Bearing 
Assembly

Three Simple Assemblies



1-1/2-inch Valves and Larger Have 
Top and Bottom Stem Guides



Renewable Seat

• Threaded to 6 inch size
• 8 inch and larger seat screws  

Presenter
Presentation Notes
The seat is a one piece casting with integral lower guide bearing for the stem. - Designed with threaded (6" and smaller) and screwed (8" and larger) installation in valve body.So that it will not come out or apart under the roughest operating conditions.It is intended to be in service for the life of the valve, but if necessary it may be replaced in the field.



Seat Design Features

5°
Taper

Presenter
Presentation Notes
Some of the features of the seat are: - Integral lower stem guide bearing - Solid one piece construction - Tapered design for optimum sealing Note the tapered edge for sealing with the disc. - This 5 degree taper allows for sealing under all hydraulic conditions of high or low differential....



Drip Tight Sealing

Presenter
Presentation Notes
The 5 degree tapered seat provides drip tight sealing...At low differential conditions  (on the Left)    -There is only the thin edge of the seat making contact with the disc. A virtual line of contact to concentrate all of the closing forces for sealing.At high differential conditions  (on the Right)    -The seat imbeds in disc with a larger contact area for sealing with the resilient disc (It does not cut the disc).Contact area between seat and disc changes (increases as differential increases) to allow sealing without damage to disc.  This is within the range of compression of the rubber disc.



Disc & Diaphragm 
Assembly

One Moving Part Inside the Valve

Presenter
Presentation Notes
If we were to look inside the main valve we would find three simple parts…. - The cover - The diaphragm assembly - The bodyAlso, note that the main valve has only one moving part inside--the diaphragm assembly.It is the application of hydraulically created forces on the diaphragm assembly that operate the valve.So, we should review the fundamentals of hydraulics first.



Reinforced Non-wicking Diaphragm



Complete Diaphragm and Disc Assembly



Cover bearing

• 6” & smaller – Bolts

• 8” & Larger - Studs & 
nuts

Cover plugs

Cover

Cover Assembly



Fully Supported Diaphragm

Presenter
Presentation Notes
Part of the modification to the classic globe pattern valve is the integral diaphragm actuator.  The body accommodates this by having fully machined surfaces for the diaphragm to rest against while the valve is in the closed (or down) position.  These also provide a smooth surface for the diaphragm to "work" against through out the valve stroke for long service life of the diaphragm.Also, the broad diaphragm support areas allow for a thinner diaphragm and for increased valve sensitivity.



Spring Mechanical stops

Locating Lip

Cover Spring

Presenter
Presentation Notes
The Spring is "along for the ride" most of the time. It is above the diaphragm assembly to provide a very small amount of force to assist in getting the valve started closing when it is under only one set of special conditions.   When there is little or no differential across the valve and the diaphragm assembly is in the open position, the spring and gravity will assist the diaphragm assembly when the pilot system signals the valve closed.  Note: Lugs on the underside of the cover which limit the stroke of the valve in the open position. Note: cover locating lip and concentric alignment of all components.



Measured Stroke Formula

Presenter
Presentation Notes
The HYTROL has a measured stroke from open to closed.  This is a fixed distance which the valve travels (closed to open) for any valve size.  It can be easily calculated by multiplying the valve size by .281.   The flow area exposed at full open is greater than the seat flow area (remember the full flow design idea?).This allows for precise calculation of valve flow characteristics.



X101 Valve Position Indicator



Non-Modulating Valves (On - Off Service)
• High-Level Shutoff 

Modulating Valves (Throttling Service)
• Back Pressure Control

• Flow Control

Combination Valves (Both of Above)
• Filter Separator Controls

• Hydrant Control

Types of Valve Applications



VALVE SERIES PRIMARY FUNCTION

40                                                                    RATE-OF-FLOW LIMITING

50                                   PRESSURE RELIEF / UPSTREAM SUSTAINING

80                                                                        NON-SURGE OPENING

90                                                                         PRESSURE REDUCING

120                            TANK HIGH LEVEL SHUTOFF, (INTERNAL FLOAT)

130                                       SOLENOID SHUTOFF / EMERGENCY STOP

300                                                HYDRANT & PANTOGRAPH FUELING 

400                                            SHUTOFF VALVES W/FLOAT CONTROLS 

Valve Catalog Series and Function



Four Basic Design Ideas

Presenter
Presentation Notes
All of our Automatic Control Valves have in common these four basic design ideas.These help to distinguish our valves from all other valve types.Modified Globe Design--best for modulating service.Diaphragm Actuated--for a simple mechanism with great sensitivity.Hydraulically Operated--for a rugged and reliable energy source.  Using line fluid alone.Pilot Controlled--for greatest valve accuracy and maximum control function flexibility.



High Level Shutoff Valves



• 100-34 Main Valve
• Ejector
• X46 Flow Clean Strainer
• 100-01 Hytrol
• X101 VPI
• CV Speed Control
• 81-01 Hytrol Check Valves
• CFC2T-C1 Float Assembly 

High Level Shutoff Valve with Externally 
Mounted Float Control



CFC2T-C1 High Level Float Assembly



High Level Shut Off Valve with 
Internally Mounted Float



Check Feature Function





Free Flow Check

½” and ¾” Check Features



Restricted 
Flow

CV Control in
Restricted 

Flow Position

CV Control in
Free Flow
Position

Free Flow

CV Speed Controls



413-01  vs.  413-12



413-12
Combination High Level & Solenoid Shutoff Valve 

with Differential Control, Pressure Sensitive Closing 
& Rapid Opening Feature



3 2

From Inlet/Cover

Downstream
From Inlet

Downstream

100-01

Solenoid Shutoff Features



Flow Control Valves



Basic Definition of Constant Flow Rate

When a constant differential pressure is 
across a fixed restriction

Presenter
Presentation Notes
Ability of the valve to control the rate of flow goes back to Bernoulli's principal where flow rate, flow areas, flow velocity and pressure are all interrelated in a pressurized piping system with liquid moving through it.....When we maintain a constant pressure differential across a fixed restriction in the line, then the valve will control flow to a preset maximum.  Or it will not let the flow rate get any higher than amount set on the control (within various limits).



4-inch Orifice Bore Chart 
for 0.8 Specific Gravity
(27.75” of H2O =1 psi)

225”

225 / 27.75 = 8.1 psid
For 300 GPM

300 GPM



2
4
6
8
10
12

16
14

18
20

28

24
26

22

DP 
Gauge

Low Pressure

High Pressure

Tee into sensing lines
psi
Diff.

Using a Differential Pressure 
Gauge and Orifice Bore Chart 

to Set the CDHS2B



CDHS2B Differential Control Pilot 



CDHS18 Differential Control Pilot



CFF21-H2 Filter
Float Assembly
With Removable 
Ballast Weight

CFF18T-H2 
Filter Float Assembly 

with Tester



Filter Seperator Control Valves



Filter Water Separator Slug Valve 
and Automatic Water Drain Installation



Filter Separator Installation



Back Pressure Control Valves



CRL – Back Pressure and 
Pressure Relief Control



• 100-34 Main Valve
• 2 ea. CRL5A Pressure  

Relief Pilots
• 2 ea. 3/8”-100-01s
• 2 ea. CS3XM Solenoids
• X101 VPI 
• X46A
• 2 ea. CV Flow Controls
• 81-01 Check Valves
• CRL Pressure Relief
• Isolation Ball Valves

58AF-19 Back Pressure Control Valve



Recirculation Control Valves



Truck Fill Stand Control Valves



• 100-34 Main Valve
• X46A
• CRL
• X47A
• CV
• CRD
• X101
• 100-01 3/8”
• X58C
• QD Assembly
• X135H

Hydraulic Truck Fill Stand Control Valve
90AF-4A-3



X135H Hydraulic Deadman Control



CRD – Pressure Reducing Control



Hydraulic Truck Fill Stand Control Valve
90AF-4A-3



Available for all Pilots & Speed 
Controls

Pilot Control Locking Caps



Digital Control Valves



Low Flow Bypass Applications



Low Flow Bypass Applications

Low Flow Bypass with Rate of Flow 
& Pressure Reducing Functions

“Make up” Pressure Reducing Valve 
for Higher Flow Rates



Questions ? ? ?
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