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What is Valve?What is Valve?

A device that regulates the flow of A device that regulates the flow of 
(either gases, fluidized solids, slurries or (either gases, fluidized solids, slurries or 
liquids) by opening, closing or partially liquids) by opening, closing or partially 
obstructing various passageways.obstructing various passageways.



  

CLASSIFICATION OF VALVESCLASSIFICATION OF VALVES
 CLASSIFICATION BASED ON MECHANICAL MOTIONCLASSIFICATION BASED ON MECHANICAL MOTION

 Linear motion valveLinear motion valve
 Rotary motion valveRotary motion valve
 Quarter turn valveQuarter turn valve

 CLASSIFICATION BASED ON VALUE SIZECLASSIFICATION BASED ON VALUE SIZE
 Small valves (NPS 2 and smaller)Small valves (NPS 2 and smaller)
 Large valves (NPS 2 Large valves (NPS 2 1/2 1/2 and larger)and larger)

 CLASSIFICATION BASED ON PRESSURE-TEMP RATINGCLASSIFICATION BASED ON PRESSURE-TEMP RATING
 Class ratingClass rating
 Cold working pressure (CWP) rating OR Water-oil-gas ratingCold working pressure (CWP) rating OR Water-oil-gas rating
 General service ratingGeneral service rating
 Steam working pressure rating (SWP) ratingSteam working pressure rating (SWP) rating
 Dual or multiple ratingDual or multiple rating



  

CLASSIFICATION OF VALVESCLASSIFICATION OF VALVES

   CLASSIFICATION BASED ON FUNCTIONCLASSIFICATION BASED ON FUNCTION

 IsolationIsolation
Gate valve, Ball valve, Butterfly valve, Diaphragm valveGate valve, Ball valve, Butterfly valve, Diaphragm valve

 Control (flow/pressure)Control (flow/pressure)
Globe valve, Ball valve, Butterfly valve, Diaphragm valveGlobe valve, Ball valve, Butterfly valve, Diaphragm valve

 Prevention of flow reversalPrevention of flow reversal
Check valve (swing, lift, piston, etc.)Check valve (swing, lift, piston, etc.)

 Flow diversionFlow diversion  
Ball valve, Plug valve, Angle valve (Three way, Four way, etc.)Ball valve, Plug valve, Angle valve (Three way, Four way, etc.)



  

MAJOR VALVE PARTSMAJOR VALVE PARTS
 PRESSURE RETAINING PRESSURE RETAINING 

PARTSPARTS
 BodyBody
 Bonnet or coverBonnet or cover
 Bonnet or cover boltingBonnet or cover bolting
 DiscDisc
 Valve trimValve trim

 Valve seat(s)Valve seat(s)
 DiscDisc
 Glands etc.Glands etc.



  

MAJOR VALVE PARTSMAJOR VALVE PARTS

   Non-pressure retaining partsNon-pressure retaining parts
 Valve seat(s)Valve seat(s)
 Valve stemValve stem

 Rising stem with outside screw and yokeRising stem with outside screw and yoke
 Rising stem with inside screwRising stem with inside screw
 Non-rising stem with inside screwNon-rising stem with inside screw
 Sliding stemSliding stem
 Rotary stemRotary stem

 Stem packingStem packing
 Back seatBack seat
 YokeYoke
 Yoke bushingYoke bushing



  

GATE VALVEGATE VALVE



  

GATE VALVEGATE VALVE

   INTRODUCTIONINTRODUCTION
A gate valve is a valve that opens by lifting a A gate valve is a valve that opens by lifting a 
round or rectangular gate out of the path of the round or rectangular gate out of the path of the 
fluid. Gate valves are sometimes used for fluid. Gate valves are sometimes used for 
regulating flow, but many are not suited for that regulating flow, but many are not suited for that 
purpose, having been designed to be fully opened purpose, having been designed to be fully opened 
or closed. When fully open, the typical gate valve or closed. When fully open, the typical gate valve 
has no obstruction in the flow path, resulting in has no obstruction in the flow path, resulting in 
very low friction lossvery low friction loss



  



  

OUTSIDE SCREW AND YOKE OUTSIDE SCREW AND YOKE 
GATE VALVE(API 600)GATE VALVE(API 600)



  

STANDARD MATERIALS OF STANDARD MATERIALS OF 
CONSTRUCTION (API 600)CONSTRUCTION (API 600)



  

INSIDE SCREW STEM GATE INSIDE SCREW STEM GATE 
VALVE(API 602)VALVE(API 602)



  

TYPES OF GATE VALVETYPES OF GATE VALVE

   Solid wedge typeSolid wedge type
 Solid plain typeSolid plain type

 Solid flexible typeSolid flexible type

   Parallel typeParallel type
 Slide typeSlide type

 Double discDouble disc



  

TYPES OF GATE VALVETYPES OF GATE VALVE

   Conduit typeConduit type
 Parallel faced discParallel faced disc

   Split wedgeSplit wedge

  
 Knife gateKnife gate



  

ADVANTAGES & DISADVANTAGES ADVANTAGES & DISADVANTAGES 
OF GATE VALVEOF GATE VALVE

   ADVANTAGESADVANTAGES
 Pressure drop through the valve is minimal.Pressure drop through the valve is minimal.
 Good shutoff characteristics.Good shutoff characteristics.
 Operation torque is smaller than those of globe Operation torque is smaller than those of globe 

valves.valves.
   DISADVANTAGESDISADVANTAGES

 Cannot be throttled.Cannot be throttled.
 Not suitable for frequent switch-on/off operation.Not suitable for frequent switch-on/off operation.
 Requires large space envelope for installation, Requires large space envelope for installation, 

operation and maintenance.operation and maintenance.
 Repair or machining of valve seats in place is Repair or machining of valve seats in place is 

difficult. difficult. 



  

Typical Usage of Gate ValveTypical Usage of Gate Valve

   Block valve for control valveBlock valve for control valve
   Pump suction valvePump suction valve
   Pump discharge valvePump discharge valve
   Block valve for level controller & level gaugeBlock valve for level controller & level gauge
   Drain valve of equipmentDrain valve of equipment
   Drain valve of process & utility lineDrain valve of process & utility line
   First block valve of sampling nozzleFirst block valve of sampling nozzle
   Block valve for safety valveBlock valve for safety valve
   Block valve for equipmentBlock valve for equipment
   Block valve for steam trapBlock valve for steam trap
   By-pass valve for emergency shut-down valveBy-pass valve for emergency shut-down valve
   Flow control valve for large size gas & city water lineFlow control valve for large size gas & city water line



  

GLOBE VALVEGLOBE VALVE



  

GLOBE VALVEGLOBE VALVE

   INTRODUCTIONINTRODUCTION
Globe valves are named for their spherical body Globe valves are named for their spherical body 
shape. The two halves of the valve body are shape. The two halves of the valve body are 
separated by a baffle with a disc in the center. separated by a baffle with a disc in the center. 
Globe valves operate by screw action of the Globe valves operate by screw action of the 
handwheel. They are used for applications handwheel. They are used for applications 
requiring throttling and frequent operation. Since requiring throttling and frequent operation. Since 
the baffle restricts flow, they're not recommended the baffle restricts flow, they're not recommended 
where full, unobstructed flow is required.where full, unobstructed flow is required.



  



  

OUTSIDE SCREW AND YOKE OUTSIDE SCREW AND YOKE 
GLOBE VALVE (API 600)GLOBE VALVE (API 600)



  

STANDARD MATERIALS OF STANDARD MATERIALS OF 
CONSTRUCTIONCONSTRUCTION



  

TYPES OF GLOBE VALVETYPES OF GLOBE VALVE

  
 Straight typeStraight type

  
 Angle typeAngle type

  
 Y-typeY-type



  

TYPES OF GLOBE VALVETYPES OF GLOBE VALVE

  
 NeedleNeedle

   Below seaBelow sea



  

ADVANTAGES & DISADVANTAGES ADVANTAGES & DISADVANTAGES 
OF GLOBE VALVEOF GLOBE VALVE

   ADVANTAGESADVANTAGES
 Good shutoff capabilityGood shutoff capability
 Moderate to good throttling capabilityModerate to good throttling capability
 Easy to machine or resurface the seatsEasy to machine or resurface the seats
 Flow rate and pressure can be regulated.Flow rate and pressure can be regulated.
 Frequent switch on/off operation can be carried outFrequent switch on/off operation can be carried out

   DISADVANTAGESDISADVANTAGES
 Pressure loss is largePressure loss is large
 Turbulent flow likely to occurTurbulent flow likely to occur
 Operating torque is larger than that of gate valveOperating torque is larger than that of gate valve



  

USAGE OF GLOBE VALVE TYPICALUSAGE OF GLOBE VALVE TYPICAL

   Manual flow control valveManual flow control valve
   By-pass valve for control valveBy-pass valve for control valve
   Hose connectionHose connection
   Vent valve of equipment and pipingVent valve of equipment and piping
   Minimum flow line for pumpMinimum flow line for pump
   Pressure gauge outletPressure gauge outlet
   By-pass line of reciprocating compressor By-pass line of reciprocating compressor 



  

TYPES OF ENDS OF VALVETYPES OF ENDS OF VALVE

   Butt welding endsButt welding ends

 Flanged endsFlanged ends
  

 Socket welding endsSocket welding ends
  

 Threaded endsThreaded ends



  

VALVE OPERATING DEVICESVALVE OPERATING DEVICES

 ManualManual
 Handwheel or lever is directly connected to the stem and Handwheel or lever is directly connected to the stem and 

is operated by handis operated by hand

 HydraulicHydraulic
 Hydraulic pressure is applied to one side of a piston which Hydraulic pressure is applied to one side of a piston which 

is connected to the stem of the valveis connected to the stem of the valve

 MotorMotor
 A hydraulic, electric, or air driven motor is used to turn the A hydraulic, electric, or air driven motor is used to turn the 

stem of the valvestem of the valve

 SolenoidSolenoid
 Uses an electromagnet to open or close a valve against Uses an electromagnet to open or close a valve against 

spring pressurespring pressure



  

SELECTION OF VALVESELECTION OF VALVE

   Identify application characteristicsIdentify application characteristics
   Select type of valve requiredSelect type of valve required
   Select valve sizeSelect valve size
   Select valve end connectionSelect valve end connection
   Select valve body, bonnet and trim materialsSelect valve body, bonnet and trim materials
   Identify seat-leakage criteriaIdentify seat-leakage criteria
   Identify requirements for valve-stem packing Identify requirements for valve-stem packing 

arrangementarrangement
   Be-aware of piping layout and valve orientationBe-aware of piping layout and valve orientation
   Taken into consideration maintenance requirementsTaken into consideration maintenance requirements
   Initial cost Initial cost 



  

VALVE SELECTION BASED ON FLUID PHASE VALVE SELECTION BASED ON FLUID PHASE 
AND TYPE AND THE FUNCTION THE VALVE AND TYPE AND THE FUNCTION THE VALVE 

PERFORMSPERFORMS



  

VALVE SELECTION BASED ON FLUID PHASE VALVE SELECTION BASED ON FLUID PHASE 
AND TYPE AND THE FUNCTION THE VALVE AND TYPE AND THE FUNCTION THE VALVE 

PERFORMSPERFORMS



  

MATERIALS FOR COMPONENTS MATERIALS FOR COMPONENTS 
OF VALVEOF VALVE

 Components  of valve are generally made of metallic Components  of valve are generally made of metallic 
and non-metallic materialsand non-metallic materials

 METALLIC COMPONENTSMETALLIC COMPONENTS
 Pressure containing components and with areas in contact Pressure containing components and with areas in contact 

with the process material, such as body and bonnet.with the process material, such as body and bonnet.
 Non-pressure containing but inside a pressure containing Non-pressure containing but inside a pressure containing 

envelope and with areas in contact with the process material, envelope and with areas in contact with the process material, 
such as the stem or seat.such as the stem or seat.

 Outside a pressure containing envelope, such as hand wheel, Outside a pressure containing envelope, such as hand wheel, 
bolts, nameplate, support, cover plate.bolts, nameplate, support, cover plate.



  

MATERIALS FOR COMPONENT OF MATERIALS FOR COMPONENT OF 
VALVEVALVE

  
 NON-METALLIC COMPONENTSNON-METALLIC COMPONENTS

 Primary seals-pressure containing and wetted.Primary seals-pressure containing and wetted.
 Secondary seals-pressure retaining and Secondary seals-pressure retaining and 

partially wetted.partially wetted.
 Soft seats-pressure containing and wettedSoft seats-pressure containing and wetted
 Gaskets-pressure containing and partially Gaskets-pressure containing and partially 

wettedwetted



  

METHODS OF MANUFACTURING METHODS OF MANUFACTURING 
OF VALVEOF VALVE

 Casting methodCasting method

 Forging method Forging method 



  

MATERIALS FOR CASTINGMATERIALS FOR CASTING



  

MATERIALS FOR FORGINGMATERIALS FOR FORGING



  

VALVE INSPECTION & TESTINGVALVE INSPECTION & TESTING
(API 598)(API 598)

 Shell testShell test
 Backseat testBackseat test
 Low-pressure closure testLow-pressure closure test
 High-pressure closure testHigh-pressure closure test
 Visual examination of castingVisual examination of casting
 High-pressure pneumatic shell testHigh-pressure pneumatic shell test



  

INDUSTRIAL EXAMPLESINDUSTRIAL EXAMPLES



  

CODES & STANDARDSCODES & STANDARDS
 API 600API 600

 Steel Valves - Flanged & Buttwelding EndsSteel Valves - Flanged & Buttwelding Ends

 API 600 is the primary steel gate valve purchase specification. Valve design and construction API 600 is the primary steel gate valve purchase specification. Valve design and construction 
criteria are detailed, as well as materials and trim designations. criteria are detailed, as well as materials and trim designations. 

 API 602API 602
 Compact Steel Gate Valves- Flanged, Threaded, Welding and Extended-Compact Steel Gate Valves- Flanged, Threaded, Welding and Extended-

Body EndsBody Ends

 API 602 is the 4" & smaller forged steel gate valve purchase specification. Valve design and API 602 is the 4" & smaller forged steel gate valve purchase specification. Valve design and 
construction criteria are detailed, as well as materials and trim designations.construction criteria are detailed, as well as materials and trim designations.    

 ASME/ANSI B16.34 ASME/ANSI B16.34 
 Steel Valves - Flanged & Buttwelding EndsSteel Valves - Flanged & Buttwelding Ends

 ASME B16.34 is the base document from which steel valve pressure/temperature ratings are ASME B16.34 is the base document from which steel valve pressure/temperature ratings are 
derived. It also offers additional valve specification data including nondestructive examination derived. It also offers additional valve specification data including nondestructive examination 
procedures for upgrading valves to Special Classprocedures for upgrading valves to Special Class

 API 598API 598
 Valve Inspection & TestingValve Inspection & Testing

 API 598 covers the testing and inspection requirements for gate, globe, check, ball, plug & API 598 covers the testing and inspection requirements for gate, globe, check, ball, plug & 
butterfly valves. Steel valve pressure ratings found in ASME/ANSI B16.34 are required to butterfly valves. Steel valve pressure ratings found in ASME/ANSI B16.34 are required to 
determine API 598 test pressures for steel valves.determine API 598 test pressures for steel valves.
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