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Hands-On
With Hydraulic
Controls Valves

Part 1: Function




What’s on tap for today:

« Introduction to Cimco-GC Systems
and Cla-Vval

« Why Control Valves? Hydraulics 101
e Control Valve Main Body

* Intro to Pilot Systems

« Pressure Reducing Valves

* Pressure Relief Valves

* Pressure Sustaining Valves




Aak :

Don’t be afraid to ask
guestions!

How do I...?

What is the best way to...?

What does it mean when my valve is...?
How can | improve...?

Can | go the bathroom?

How do | keep my spouse happy??
What is the meaning of life??!!




Cimco-GC Puyallup, Washington

SYSTEMS b

40+ years in control Technical support Maintenance, Pressure reducing valves
valves and service troubleshooting, startups and stations
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How we support your region

Outside Sales Support Only factory-authorized Cla-Val Inventory: parts, pilot, valve bodies
Service Team in WA, OR, ID and AK through 8”
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Cla-Val Overview

Global HQ: Costa Mesa, California
cla-val.com




More than 80 years in the making
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Original Filed May 1, 1940

The first of many
patented products

 Since 1936, Cla-Val has produced the
automatic control valves for a diverse
array of industries.

 Established in South Pasadena with just
five employees, Cla-Val moved to its
present home in Costa Mesa, California
in 1954,



Cla-Val Automatic
Control Valves

» Founded by Donald G. Griswold 1936
« Based out of Costa Mesa, CA
* Only control valve manufacturer in the US

* Only one generation of valves (no additional
phases, styles, etc.)

* Preferred brand worldwide




Production locations
throughout the world CLAVAL




Not just waterworks...




Fire Protection
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Commercial Fueling




Military-Grade Fueling
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Bellagio Hotel Fountain

Las Vegas, NV

Burj Khalifa

Dubai, U.A.E.
(tallest building
in the world)

The White House

Washington, D.C.




Freedom Tower
One

100+ Cla-Val's Domestic Water System
100+ Cla-Val’s Fire Protection System




Cla-Val Factory Tours and Training
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Questions?

DD e 0de 0000
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Why Control
Valves?
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One Big Reason

Elevation



Necessary for many applications
throughout the distribution system

B Pressure Control B Level Control B Electronic Control Valves
« Pressure Reducing « Tank/Reservoir Fill  Programmable Features
« Pressure Sustaining B Surge Control « SCADA Integration
* Pressure Relief - Downstream Surge control B Check Valves
B Flow Control « Surge Anticipators
» Hydraulic Rate-of-Flow B Pump Control Valves
» Electronic flow control «  Booster Pump Control

 Deep Well Pump Control
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Hydraulics

But not too much math.




Hydraulics 101

“The study of fluids at rest and in motion”

The relationships between water volume, velocity, flow, and pressure is critical for water systems.
What we will look at today:

Flow

Pressure Head

Pascal’s Principle

Hydraulic Advantages

Operating Pressure

o gk w0 bR

Relationship Between Flow & Pressure



Hydraulics 101:
1. Flow

Flow

The volume of water displaced per unit
time, and is expressed as:

« cubic feet per second,
e gallons per minute

* million gallons per day




Hydraulics 101:
1. Flow

The basic flow equation is :

Q=AxV
« A =cross-sectional area of the flowing

stream of water [ft?]

* V =the velocity of flow (speed at which
the water is moving) [ft/s]

e Q=flow




Hydraulics 101.

2. Pressure Head

(Also known as static pressure or static head)

In a tank that is not airtight, the only pressure exerted
IS by the specific weight of water.

Pressure Head Can be expressed as either:
- Head (feet of water or ),
- or Pressure — (psi/or ).




Hydraulics 101.

2. Pressure Head

WATER HEAD HEN

100 ft./30m.

WATER HEAD



Hydraulics 101. 12 in.

2. Pressure Head

-]

How to Convert Feet of Head to PSI

A cubic foot of water weighs 62.4 pounds. 12 in.
Therefore, if a column with a 144 square inch
base exert a pressure of 62.4 pounds
Then a single square-inch column undergoes: (1 ft.3 of water)
62.4 pounds/144 - 0.433 pounds per

square inches square inch



Hydraulics 101.

2. Pressure Head

1 ft of head = 0.433 ps|
&

1 PSI =2.31ft of head



Hydraulics 101.

3. Pascal’s Principle

Pressure exerted anywhere in a confined
fluid is transmitted equally in all directions
throughout the fluid.

Pressure is transmitted equally in all
directions.




Hydraulics 101.
4. Hydraulic Advantage

Pressure x Area = Force

Change the surface area with the
same pressure, you get more force.

50 100

2A1

Fluid can be used like levers



Hydraulics 101.
4. Hydraulic Advantage

Force = Pressure X Area

- -
4 l N

original force

second force is 10 times original force
F2=P2A2=10XF1

F1="P1 A1
T —area A4
fluid
_FA - F
1= A P2 T

Pascal’s principle
P1="P2

© 2012 Encyclopaedia Britannica, Inc.



Hydraulics 101.

5. Relationship between pressure and flow

1
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Dynamic Pressure Static Pressure
When fluid is in motion When fluid is at rest



Hydraulics 101.

5. Relationship between pressure and flow

When water flows through a pipeline, there
will always be pressure drop.

Factors:

« Size of the pipe

« Age of the pipe (roughness of the inside)
« Volume of water is going through the pipe
* Number of fittings or bends are in the pipe

« Length of pipe




Hydraulics 101.

5. Relationship between pressure and flow

In most water and wastewater systems
pumps and gravity are what create flow by
introducing energy into the system.

Pressure is the evidence of resistance of the
system of pipe and fittings.




Hydraulics 101.

5. Relationship between pressure and flow

« Control Valves do not directly create pressure or flow.
« Control Valves manipulate pressures and flows in the system
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Basic Principles of
Control Valves




FIPE PLUG

KO Anti-Cavitation
Trim Option

COVER o HEX NUT
HH"“‘“——-L @ Hff B" and Larger
L L PIPE PLUG
T
Cover Bolt I — ?
B" ard Smalar -, “J
COVER BEARING
SPRING
STEM NUT
DIAPHRAGM WASHER
*DIAPHRAGM
—
DISC RETAINER
*SPACER WASHERS
*DIsSC
—
DISC GUIDE
I —
STEM
..l-"'""_'_;ﬂﬁ
Lh Seat Screw
SEAT I i_ ‘_‘_'_,_,-'-'"-'-Fra' and Larger
S
SEAT O-RING
— STUD
. g 8" ard Larger
.
BOI;J_L_H-‘ PIPE PLUG
(Globe o Angle) fh o

*Repair Parts



Standard Flow

Up and Over Seat

M



Principles of Operation

Full Open

When pressure in the cover
chamber is relieved to a zone of
lower pressure, the line pressure
at the valve inlet opens the
valve, allowing full flow.




Principles of Operation

Tight Closing

When Pressure from the valve
Inlet is applied to the cover
chamber, the valve closes
drip tight.




Principles of Operation

Modulating

<— Control
Modulation -
The valve holds any intermediate JHL
hosition when operating B < \% ~
pressures are equal above and 5
pelow the diaphragm. g a




Line Pressure to Open — Opening Force

Outlet

-6 in%>

100psi.x 6 = 600Ibs.

(opening force)



Line Pressure to Close — Closing Force

Closing Force 100 x 10 = 1000 Ibs.
Opening Force 100x 6= 600 Ibs.

Difference = 400 Ibs.



[ Cla-Val 100-01 Hytrol Main Valve X101 Valve Position Indicator )

L d



Hammer this in!

« Water on the cover valve goes closed

» Water off the cover valve goes open

 Remembering this will help when you have to troubleshoot
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Control Valve Main
Body




Complete Valve Installed




Hytrol Model 100-01 Powertrol Model 100-02

Hydraulic Control = Hytrol Power + Control = Powertrol
Used in 75-80% of all applications Used in pump control applications




Four Basic Design Ideas

1. Modified Globe Design




Four Basic Design Ideas

2. Hydraulically Operated




Four Basic Design Ideas

3. Diaphragm Actuated




Four Basic Design Ideas

4. Pilot Controlled




Smallest: 3/8-inch valves

40-inch valves 48-inch valves... and even larger!




Why Control Valves?

Drip-Tight Shut Design

No Packing Glands — water cannot leak at handle

No Breakaway Friction — Control valves don't stick

No External Linkages — No external motors for operation

Self Lubricating — internals are all in water

Lowest Operating Friction Possible — Opening & closing
forces are balanced




Globe and Angle Pattern

Globe Angle:



Globe and Angle Pattern

‘-l‘-'

Globe

Angle:



Angle Pattern




Sideways Installation
Issues

Rough on the Internals

« Stem & Bearings Wear Out

* Increased Replacement Costs

Hard to Bleed the Air

« Bleeding air is critical for setting valve

« Air will naturally rise to system high-point
Tough Job to Service

« Risk damaging internals when removing




Installation Tip

Unequal length to centerline



Full and Reduced Port

) ) . 100-01
« Seat size Is one size smaller

than flange
 Why?

 Control valves are sized for
flow, not for pipeline size

 Cavitation 100-20




Two Directional Flow

Standard Flow Up and Over Seat

M

VN

e

I

Reverse Flow Over Seat and Down
(acceptable only under specific conditions)

/_/



wo-Directional
Flow




If you take away nothing else...

« Water on the cover valve goes closed

» Water off the cover valve goes open

Remembering this will help you understand pilot systems and help
when you have to troubleshoot
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Intro to Pilot
Systems




Pilot Systems Provide Functionality for a Valve

Base Valve
(No Function)

Pressure Pressure Level Flow Electronic
Reducing Relief Control Control Interface



Pilot Controls

Move water on and off the cover of the valve

Common Features
« Mechanical pilots

« CRD, CRL, CRA, CDS6A, etc.
 Solenoid controls
« Tubing and fittings

« Copper tubing and brass fittings
standard

We highly recommend Stainless Steel tubing and
fittings due to new low-lead copper and brass

« Strainers, speed controls, sensors, check
valves, ball valves, auxiliary Hytrols, etc.




Intro To Pilot Systems

How many different pilot
control configurations
or combinations?

33,000!

Remember — one valve can do multiple jobs




cviL 1 @ 3 4 DIST CODE 002 SHEET 1 OF §
TRAmNG

a H.ﬁ'm Bl oeor o curonn %ELTA'E}ESS—AD 210555 =

TYFE OF VALVE AND WAN FEATLRES OESaN
L] ELECTRONIC INTERFACE METERING VALVE ] EA B-21-15
WITH HYDRAULIC PRESSURE REDUCING, PRESSURE SUSTAINING [own WL 10-8-15
SOLENQID SELECTED, WITH SURGE SHUTOFF WPV CH 10-8-15
’ ——=-——— WOT ALRMISHED BY OL&=-WALCD. @~ @ ————-— OPTOMAL FEATURES.

Example

Four Solenoid controls

 Electronic interface control

 Solenoid selection control

Four Mechanical Pilots

DATE

EA | B-31-15

» Electronic pressure reducing pilot

BY

» Backup pressure reducing pilot

* Pressure Sustaining Pilot

| BASIC COMPONENTS ary
100-01 HYTROL {(133-A0) MAIN VALVE 1 8 | 13vC-3 ELECTROMIC CONTROLLER/VC2HD
100=20 HYTROL {6335-A0) MAIN VALVE 9 | X1170 POSITION TRANSMITTER
X58C RESTRICTION ASSEMBLY 1 10 DIFFERENTIAL PRESSURE TRANSMITTER
52 SOLENOID CONTROL (MN.0.) 2 11 | CKZ COCK (ISOLATION WALVE)
CSC SWING CHECK VALVE 1 12 | CRL/CRLBO PRESSURE RELIEF CONTROL
1
2
&

« Surge shut-off pilot

1

Fi

3

&

5 | CRD PRESSURE REDUCING CONTROL 13 | CROAY ELFCTROKIC PRESSURE REDUCING COMTROL

[] 14 | CRA PRESSURE REDUGCING CONTROL

7 15 | CK2 COCK (DRAIN WALWVE)

OPTIONAL FEATURE SUFFIX ADDED TO CATALDG NUMBER

A | K45A FLOW CLEAM STRAINER 1 ¥ | ¥43 "Y" STRAINER 1

B | CKZ COCK (ISOLATION VALVE) 10

c

D
LS

CAD REMSOH RECORD - DO ROT REVISE WMANUALLY

S ) R Y AT U Y

Many Complementary features

C52 SOLENOID CONTROL (M.C.)

CHZ COCK (SOLENDID BYPASS)

« Strainer, fixed restriction, speed controls,
check valves, ball valves, pressure cv Flow covoL_ o ;
transducers, etc 5 [cvrLow conmoL oeenng_____L i 1l |||

CORCON
[SSALL WET EE WFSETI, COPED (R REFRODUCED, MOF SHALL THE ‘SUBMECT HEREDF EE DNSOLIEED I WY WAMMER W) ANWIRE FOR MR FURPOSE, EXCEPT AS HEREM AUTHORIED, WTHOUT FRa0R WRITTEN APPRONAL OF CL-WRL £
| HS DRANNG 55 SUSMITED (MFCENTIALLY A0 WAY NOT SE USED N TSE MNUFACTRE OF ANT MATERAL OR PROCUCT OTHER THAN SUCH SATERALS A0} PRODUCTS FURMISHED TD CLA-YIL CD. NHETHER OR MOT THE EQUIPWENT
OF BFIEMATCN RO HEFETH [ PATENTED O D-ERWE FROTICTED. AL TTRE AMD COPTRIGHTS. FANT. I 60 T THIG DRANSG AMD.OR WFORMATEN [ELERED (F SUBMITTED MRS POLLY RESEED Y CLA-'E, D0

CV FLOW CONTROL I:EI_G‘SING}

| = |RELEASED FoR PRODUCTION (ECO 25325)







Pilot Systems Divided into Two Groups

Modulating Non-Modulating

1. Pressure Reducing 1. Pump Control

2. Pressure Sustaining/Relief 2. Solenoid Operated
3. Rate of Flow 3. Level Control

4. Electronic
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Pressure Reducing
Valves




Pressure Reducing Valves

Maintain a constant downstream
pressure regardless of inlet
pressure or changes in flow rate




All modulating, hydraulic
control valves will have...

Modulating
Control:
' CRD, CRA,

. CRL, CDHS

v

Cover
Restriction Connection

' ) _
4

Wil

AL

— -i\—-iil“l#ml‘ll'“_illﬂ ‘

[ ——

Il

Outlet

Inlet

|

Hytrol



Examples

16" Pressure Reducing valve on a 24"
irrigation pipeline Beau Started-up
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90-01 Components

Most Common Pressure Reducing Valve

« Always Included:

100-01 Hytrol Main Valve
X58C Restriction Fitting
CRD Pressure Reducing Pilot

Either an X46A Flow Clean or a X43 “Y”
Strainer

« May also Include:

Ball valves, Speed controls, X101 valve
position indicator, check feature, etc.

3
+/ D1 /2 /
o ]
e
p
D2
/
____________ -
i )
/{—T—} __4:{%‘}
D3 /) \‘PZ

BASIC COMPONENTS

1 100-01 Hytrol (Main Valve)
2 X58C Restriction Fitting
3 CRD Pressure Reducing Control

QUTLET

OPTIONAL FEATURES

X46A Flow Clean Strainer

CK2 (Isolation Valve)

CV Flow Control (Closing)

Check Valves with (Isolation valve)
X141 Pressure Gauge

CV Flow Control (Opening)

X101 Valve Position Indicator

X43 “Y” Strainer

<<WMWTVOOTm>»



90-01 Operation

« Modulates all day based on system demand to
maintain set point

« Utilizes CRD Component to sense pressure
change

* Drop in Downstream Pressure, Valve Opens
* Rise in Downstream Pressure, Valve Closes
» +/- 1psi accurate

* Reacts quickly to change

» Needs at least 10psi Differential Pressure for
control




CRD Pressure Reducing
Pilot Control

C = Control
R D = Reduce

CRD



CRD Pressure Reducing
Pilot Control

Normally open

Closes on pressure rise
Senses outlet pressure

3/8” connection | 1/4” orifice

Design/repair parts have not
changes since the 1950’s

CRD



X58 Restrictors

« Small orifice stained BLUE — 3/32"
* Large orifice stained RED — 1/8”

L -
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Strainers

R

Body Screen Gasket Strainer Pipe
Plug Plug

X46 Flow Clean Strainer X43 Strainer



Cla-Val 90-01 Pressure Reducing Valve




Opening & Closing Speed Controls

Opening
Speed
Control

[ —0
S vas AN

Closing
Speed
Control

~

L

N
533 J
,,,,,,l:,‘ e AN \.
= | B
Zzzzz ,//j‘-‘~ [ ®

Inlet Qutlet

Hytrol



Speed Controls

 Slows down the valve going opened and closed by
restricting flow

* Preventing water hammer
* Opening or Closing (or both)
* PRV Start Point — Screw in all the way, back out 3 turns
 Relief Set Point — Screw in all the way, back out 2" turn

 Servicing — Clean the Disc and Needle




CV Speed Controls

S
NANANN

Restricted 77

5
Flow [TLLE — \\/

V/EE
CV Control In N\

Restricted ‘
Flow Position | .

|

CV Control in
Free Flow
Position

ANAN

= |
sk

LLL %/

LLLLLY,

Free Flow
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Pressure Reducing
Station Design




Pressure
Reducing Station
with Bypass




Coordinating Pressure Reducing Valves

85 psi






Bypass Advantages

 Individual valves are sized for low and
high demand to function in their
respective ranges

* No downtime when servicing

* |solate one for maintenance and flow
through the other

* Built in redundancy




Cimco-GC

SYSTEMS

Pressure Relief
Valves




Pressure Relief Valves

Maintain a maximum upstream
pressure regardless of outlet
pressure or changes in flow rate




Typical Pressure Relief Application

CLA-VAL
50-01/650-01
Pressure Relief

Pressure Sustaining
/f\

CLA-VAL 60-73
Booster Pump
Control Valve

Pressure Relief Valve is typically set 10-15 psi above  Service
normal pressure



Main Components

Model 50-01




Most Common Pressure Relief Valve

50-01 Components e ; e

« Always Included: P2
rd
« 100-01 Hytrol Main Valve Y
« X42N-2 Strainer Needle Valve P B2
. h H
« CRL Pressure Relief Control [
DRAIN TO
} ATMOSPHERE
NET | A1 UTLET
« May also Include: 3
- Ball valves, Speed controls, X101 valve 1
PSR BASIC COMPONENTS OPTIONAL FEATURES
position indicator, check feature, etc. 1 100-01 Hytrol (Main Valve) B CK2 (Isolation Valves)
2 X42N-2 Strainer Needle Valve D Check Valves with Isolation valve
3 CRL-60 Pressure Relief Control F Remote Sensing

H Drain to Atmosphere

P X141 Pressure Gauge

S CV Flow Control (Opening)
V X101 Valve Position Indicator




50-01 Operation

* Opens rapidly when inlet pressure rises
above set point, and then closes slowly
when system pressure drops below set
point

« Utilizes CRL Component to sense
upstream pressure changes

« Rise in Upstream Pressure, Valve Opens
« Drop in Upstream Pressure, Valve Closes
« +/- 1psi accurate

* Needs at least 10psi Differential Pressure
for control




X42N-2 Strainer Needle Valve




X42N-2 Adjustment

Pressure Turns out from seat
« Under 80psi 1/2
* Over 80psi 1/4

Does Not Come Preset




CRL/CRL-60 Pressure Relief Pilot
Control

« C = Control

* RL = Relief




CRL Pressure Relief Pilot Control

 Normally closed
« Opens on pressure rise

« Senses inlet pressure
remotely

e 11/16” Seat @




Cla-Val 50-01 Pressure Relief Valve




Installation: 6-Inch 50-01
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Pressure Sustaining
Valves




Pressure Relief Valves

Maintain a minimum upstream
pressure regardless of outlet
pressure and changes in flow
rates




Typical Installation

When heavy demand could
potentially drop pressure
upstream too low, a pressure
sustaining valve can work to
maintain a minimum upstream

pressure while allowing flow as
possible.

Upper Zone

CLA-VAL 50-90
Pressure Relief
Pressure Sustaining
Valve

Area Of Heavy Demand



Back Pressure Sustaining Application
Well Pump

50 Series Valve used as a
backpressure valve

to distribution

« Keep pump on its curve by
operating in its most efficient flow

range

« Keep pump from breaking suction




50-90 Components

Most Common Pressure Sustaining Valve

« Always Included:

100-01 Hytrol Main Valve
X58C Restriction Fitting
CRL5A Pressure Relief Control
Either X46A or X43Y Strainer

« May also Include:

Ball valves, Speed controls, X101 valve
position indicator, check feature, etc.

REMOTE
SENSING

BASIC COMPONENTS

1 100-01 Hytrol (Main Valve)

2 X58C Restriction Assembly

3 CRL5A Pressure Relief Control

DRAIN TO
ATMOSPHERE

OPTIONAL FEATURES

A X46A Flow Clean Strainer

B CK2 (Isolation Valves)

C CV Flow Control (Closing)

D Check Valves with Isolation valve
F Remote Sensing

H Drain to Atmosphere

S CV Flow Control (Opening)

Y X43 “Y” Strainer



50-90 Operation

« Modulates to maintain upstream pressure.
When upstream pressure exceeds set
point the valve fully opens.

« Utilizes CRL5A Component to sense
upstream pressure changes

* Rise in Upstream Pressure, Valve Opens

« Drop in Upstream Pressure, Valve Closes

« +/- 1psi accurate

* Needs at least 10psi Differential Pressure
for control




Cimco-GC

SYSTEMS

Questions?
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Thank You

Stick around for round two!
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