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 Sliding stem valves
 Globe valves
 Single seat globe valve
 Double seat globe valve
 3-way globe valve
 Needle valve
 Angle valve

 Gate valves
 Diaphragm valves

 Rotary valves
 Butterfly valves
 Ball valves
 Plug valves
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 The most famous control valve in industry.
 Tight shut off capability, Leakage less than 0.05% 
 Fast to open or close 
 Difficult to manufacture in small sizes
 Quite heavy 
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 Larger capacity

 Naturally balanced

 Lower leakage class
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 Mixing
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 Delivering



 Precise low flow control

 Pressure reducing
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 Space limitation

 High pressure drop
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 High flow capacity

 Higher leakage class

 ON/OFF applications

 Prone to erosion
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 Very simple 

 Often used for corrosive, slurry, and sanitary services
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 Highest capacity

 Low pressure drop 

 Lower leakage class

 Under pressure rating # 300

11



 Quick, tight shutoff, high capacity, and require only a ¼ turn to operate

  almost ½ price of globe valves
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� Normally used for on-off service (like emergency shutdown application).



 Full bore

 Reduced bore

 V-notch
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 Top entry

 Top entry valves allow access from the top without 
removing the valve from the pipeline.

 Side entry

 For maintenance or replacement, it may be 
necessary to remove the valve from the pipeline.

 The ball and internal components of side entry ball 
valves enter from the side of the valve body.
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 Similar to a ball valve except that a cylinder is used instead of a sphere

 More expensive but more rugged than a ball valve

  Require more torque to turn but still easy to actuate

15



 Check valves are generally installed in pipelines to prevent backflow. 

 A check valve is basically a one-way valve, in which the flow can run freely one way, 
but if the flow turns, the valve will close to protect the piping, other valves, pumps 
etc.
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 A Pressure Safety Valve (PSV) is a type of valve used to quickly release gasses 
from equipment in order to avoid over pressurization and potential process safety 
incidents.
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 The most common final control element in the process control industries 
is the control valve. The control valve manipulates a flowing fluid, such as 
gas, steam, water, or chemical compounds, to compensate for the load 
disturbance and keep the regulated process variable as close as 
possible to the desired set point.

 Control loop
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 Most control loops in industry are related to pressure, temperature, 
level and flow quantities.  Their control valves are PV, TV, LV and FV 
respectively.
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 Globe valves

 Butterfly valves

 Ball valves
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 Valve body

 Actuator

 Positioner
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 Body

 Bonnet

 Yoke

 Stem

 Plug

 Seat ring

 Cage

 Packing
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DescriptionStandard

Control Valves StandardsIEC 60534

Flow Equation for Sizing Control ValvesISA S 75.01

Control Valves Capacity Test ProcedureISA S 75.02

Industrial-Process Control ValvesIEC 60534-8

Noise Procedure SpecificationsEEMUA 140 

Valve Inspections and TestingAPI 598 
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 Linear

 Quick opening

 Equal percentage
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 Plug

   The contoured plug is profiled valve plug to give linear, equal percentage or 
quick opening characteristics.

 Cage

  The cage provides exceptional stability to the plug even at very high differential 
pressure which eliminates vibration that could otherwise damage or destroy the 
valve.
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 Cage (Continue)
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 Flashing

 Cavitation

 Choked Flow

 Noise
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• The liquid pressure drops below the vapor pressure and 
remains as vapor at downstream.

• Flashing will cause choke flow condition to occur.

• In addition the vapor bubbles can also cause mechanical 
damage to the valve and piping system.
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 A two-stage phenomenon of liquid flow. The first stage is the 
formation of cavities (vapor bubbles) within the liquid stream. 

 The second stage is the collapse or implosion of those cavities 
(beyond the vena contracta) back into an all liquid state. The 
energy released by cavitating liquids can, under certain 
circumstances, cause physical damage of valve or piping 
components
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Cavitation Damage

Cavitation Damage

            



 Multi stage trims can help manage high pressure drops and 
avoid cavitation. The range includes various options offering up 
to 30 stages of pressure drop.
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 Choked flow is the point at which decreasing downstream pressure 
will not increase the flow through a valve. This typically happens in 
high differential applications in a high pressure control valve in gas 
back pressure or pressure reducing service.

 FL: Pressure recovery factor

 FF: Critical pressure ratio factor
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 High noise levels can cause pipe vibration and damage to downstream 
equipment

  The maximum noise level for each control valve shall be limited to 85 
dBA for normal operation

 Noise above 110 dBA can destroy a valve very quickly
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Propagation

Radiation
Coupling



 Type of fluid
 Temperature of fluid
 Flow rate of fluid
 Viscosity of fluid
 Specific Gravity of fluid
 Inlet pressure (Upstream)
 Outlet pressure (Downstream) of fluid
 Delta P shutoff for actuator sizing
 Pipe size/Schedule
 Decide Flow Direction and characteristics
 Calculate Cv
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 CV is the number of US gallons per minute of water which pass 
through a given flow restriction with a pressure drop of 1 psi.
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 k: Ratio of specific heats for gases

 Fk: Ratio of specific heats factor

 Y: Expansion factor for gases

 Z: Compressibility factor

 xT: Critical pressure drop ratio factor
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Chocked Condition In Liquids:

𝐹𝐹𝐿𝐿 =
𝑃𝑃1 − 𝑃𝑃2
𝑃𝑃1 − 𝑃𝑃𝑉𝑉𝑉𝑉

Chocked Condition In gases:

𝑥𝑥𝑇𝑇 =
1
𝐹𝐹𝑘𝑘

𝑑𝑑𝑃𝑃𝑐𝑐ℎ
𝑃𝑃𝑖𝑖𝑖𝑖

, 𝐹𝐹𝑘𝑘 =
𝐶𝐶𝑃𝑃
𝐶𝐶𝑉𝑉



 Actuator type
 Manual
 Pneumatic
 Diaphragm
 Piston
 Single or double acting

 Hydraulic
 Electrical

 Fail conditions
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 Direct action: Valve opens when driving power has failed.

 Reverse action: Valve closes when driving power has failed
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 A single-acting pneumatic actuator uses air to open the valve and a 
mechanical spring to close the valve.
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 Double-acting actuators use air pressure to both open and close the 
valve.
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 Rack and pinion actuators are mechanical devices used to 
automatically open and close valves or dampers. 

 “Rack and pinion” is a generic term for a pair of gears which convert 
linear motion into rotational motion.
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 devices that operate a valve through pressurized hydraulic 
fluid with the electrical source of energy.
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 ATO - Air To Open
 ATC - Air To Close
 FLP – Fail Last Position
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 A positioner for a control valve receive signal from controller and 
converts the signal to the appropriate opening or closing setting of the 
valve based on a desired set point for a process variable, whether it 
be pressure, temperature, or flow. It provides the accurate control of 
the valve.

 A positioner ensures that there is a linear relationship between the 
signal input from the control system and the position of the control 
valve. 

 This means that for a given input signal, the valve will always attempt 
to maintain the same position regardless of changes in valve 
differential pressure, stem friction, diaphragm hysteresis and so on.

 A positioner may be used as a signal amplifier or booster. It accepts a 
low pressure air control signal from controller and, by using its own 
higher pressure input, multiplies this to provide a higher pressure 
output air signal to the actuator diaphragm, if required, to ensure that 
the valve reaches the desired position.
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 A Pneumatic Valve Positioner receives a pneumatic signal from a controller. 
Accurate valve stem or shaft position proportional to the pneumatic input 
signal. 
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 An Electro-Pneumatic or I/P (I-to-P) Positioner use a mix of both electricity 
signal and air pressure. It receives an electric signal from a controller,  Convert 
the electronic current signal (4-20 mA DC signal) into a pneumatic pressure 
signal and send a corresponding pneumatic signal 3-15 psi or 0.2-1.0 bar to a 
pneumatic valve actuator. 
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 A digital valve positioner also receives an electric signal from a controller. 
But it is digital as opposed to analog. It then sends a corresponding 
pneumatic signal to a pneumatic valve actuator.
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 It also differs from an EP because it uses a microprocessor to convert 
the control signal and perform the position control rather than a 
mechanical beam cam and flapper assembly found in an EP. This 
electrical input allows more advance capabilities for the users. 
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 These digital smart positioners also collect data to automatically alert 
users about valve performance, diagnostics and maintenance.
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 It A device that is mounted on the actuator to complement the 
actuator’s function and make it a complete operating unit.

  Examples include:

 Positioners

 Supply pressure regulators

 Solenoids & Solenoid Valve Manifold

 Limit Switches

 Supply Pressure Regulator

 Pneumatic Lock-Up Systems

 Electro-Pneumatic Transducers
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 Valve body material selection is usually based on the Pressure, Temperature, 
Corrosive properties and Erosive Properties of the flow media.

 Cast Iron (ASTM A126) is used for steam. Water. Gas and non corrosive fluids and is 
inexpensive.

 Cast Bronze (ASTM B61& ASTM B62) is used for steam, Air, Water, Oil and non 
corrosive fluids.

 Cast carbon steel (ASTM A216-Grade WCB) is the most popular steel for valve 
bodies in moderate service such as Air, superheat or saturated steam, non corrosive 
fluids.

 Cast Chrome-Moly Steel (ASTM A217-Grade WCB-C9) has addition of 
chromium/Molybdenum that provide corrosion resistance and also is suitable for 
temperature up to 1050 Deg.F.

 Cast type 304 SST (ASTM A351-Grade CF8) is for oxidizing and very corrosive fluids.

 Cast type 316 SST (ASTM A351-Grade CF8M) is same as 304 SST but since it has 
addition of Molybdenum then better resistance to corrosion.



 Select Valve type

 Select Higher Cv from available

 Select Valve size, trim size for available range

 End Conn. type (Flanged or Screwed) and rating selection

 Leakage class selection

 Material Selection

 Actuator selection

 Packing and bonnet type selection

 Valve Action (F.C. or F.O)

 Instrument Air Supply Pressure

 Accessories /Positioners/Etc.  selection
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