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Chapter 11. Latest 
Instrumentation and Valve 

Developments 

11.1. Basic Measurement performance terms and specifications 
There are a number of criteria that must be satisfied when specifying process 
measurement equipment.  

Accuracy: The accuracy specified by a device is the amount of error that may 
occur when measurements are taken. It determines how precise or correct the 
measurements are to the actual value and is used to determine the suitability of the 
measuring equipment. 

Accuracy can be expressed as any of the following: 
• Error in units of the measured value 
• Percent of span 
• Percent of upper range value 
• Percent of scale length 
• Percent of actual output value 

Range of operation: The range of operation defines the high and low operating 
limits between which the device will operate correctly, and at which the other 
specifications are guaranteed.  

Budget/Cost: Although not so much a specification, the cost of the equipment is 
certainly a selection consideration. This is generally dictated by the budget 
allocated for the application. Even if all the other specifications are met, this can 
prove an inhibiting factor. 
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11.2. Advanced Measurement Performance terms and 
Specifications 

More critical control applications may be affected by different response 
characteristics. In these circumstances the following may need to be considered: 

11.2.1. Hysteresis 

Hysteresis is the difference in the output for given input - when the input is 
increasing and output for same input when input is decreasing. When input of any 
instrument is slowly varied from zero to full scale and then back to zero, its output 
varies as shown in Figure 11.1. 

 
               Figure 11.1 

 Hysteresis. 

11.2.2. Linearity 

Linearity expresses the deviation of the actual reading from a straight line. If all 
outputs are in the same proportion to corresponding inputs over a span of values, 
then input output plot is a straight line else it will be non linear as shown in Figure 
11.2.  For continuous control applications, the problems arise due to the changes in 
the rate the output differs from the instrument.  

 
              Figure 11.2 

Linearity 
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11.2.3. Repeatability 

Repeatability defines how close a second measurement is to the first under the 
same operating conditions, and for the same input.  Repeatability is generally 
within the accuracy range of a device and is different from hysteresis in that the 
operating direction and conditions must be the same.   

Continuous control applications can be affected by variations due to repeatability.  
When a control system sees a change in the parameter it is controlling, it will 
adjust its output accordingly.  However if the change is due to the repeatability of 
the measuring device, then the controller will over-control.  

11.2.4. Response 

When the output of a device is expressed as a function of time (due to an applied 
input) the time taken to respond can provide critical information about the 
suitability of the device.  A slow responding device may not be suitable for an 
application.   

11.3. Pressure Measurement 
Let us first discuss the principles of pressure measurement 

11.3.1. Bar and Pascal 

Pressure is defined as a force per unit area, and can be measured in units such as 
psi (pounds per square inch), inches of water, millimetres of mercury, pascal (Pa, 
or N/m²) or bar.  Until the introduction of SI units, the 'bar' was quite common.   

11.3.2. Absolute, Gauge and Differential pressure 

The pascal is a means of measuring a quantity of pressure.  When the pressure is 
measured in reference to an absolute vacuum (no atmospheric conditions), then the 
result will be in pascal (Absolute). However when the pressure is measured 
relative to the atmospheric pressure, then the result will be termed pascal (Gauge). 
If the gauge is used to measure the difference between two pressures, it then 
becomes Pascal (Differential). 

11.3.3. Pressure Sources 

Static Pressure: In the atmosphere at any point, static pressure is exerted equally 
in all directions.  Static pressure is the result of the weight of all the air molecules 
above that point pressing down.   

         Figure 11.3 shows static pressure acting on hand and static pressure 
measuring device. Static pressure does not involve the relative movement of the 
air. 
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               Figure 11.3 

Static pressure 

Dynamic Pressure: Quite simply, if you hold your hand up in a strong wind or 
out of the window of a moving car, then the extra wind pressure is felt due to the 
air impacting your hand. 

This extra pressure is over and above the (always-present) static pressure, and is 
called the dynamic pressure.  The dynamic pressure is due to relative movement.  
Dynamic pressure occurs when a body is moving through the air, or the air is 
flowing past the body. 

Total Pressure: In the atmosphere, some static pressure is always exerted, but for 
dynamic pressure to be exerted there must be motion of the body relative to the 
air.  Total pressure is the sum of the static pressure and the dynamic pressure.  

11.3.4. Pressure Transducers and Elements - Mechanical 
• C-Bourdon tube 
• Helix and spiral tubes 
• Spring and bellows 
• Diaphragm 
• Manometer 
• Single and Double inverted bell 

C-Bourdon Tube: The Bourdon tube works on a simple principle that a bent tube 
will change its shape when exposed to variations of internal and external pressure.  
As pressure is applied internally, the tube straightens and returns to its original 
form when the pressure is released.   

Helix and Spiral Tubes: Helix and spiral tubes are fabricated from tubing into 
shapes as per their naming.  With one end sealed, the pressure exerted on the tube 
causes the tube to straighten out. The amount of straightening or uncoiling is 
determined by the pressure applied.  

Spring and Bellows: A bellows is an expandable element and is made up of a 
series of folds, which allow expansion.  One end of the Bellows is fixed and the 
other moves in response to the applied pressure.  A spring is used to oppose the 
applied force and a linkage connects the end of the bellows to a pointer for 
indication.  
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Diaphragm: Many pressure sensors depend on the deflection of a diaphragm for 
measurement.  The diaphragm is a flexible disc, which can be either flat or with 
concentric corrugations and is made from sheet metal with high tolerance 
dimensions.   

Manometer: The simplest form of a manometer is that of a U-shaped tube filled 
with liquid.  The reference pressure and the pressure to be measured are applied to 
the open ends of the tube.  If there is a difference in pressure, then the heights of 
the liquid on the two sides of the tube will be different.   

Single and Double inverted Bell: The Bell instrument measures the pressure 
difference in a compartment on each side of a bell-shaped chamber.  The bell 
instrument is used in applications where very low pressures are required to be 
measured, typically in the order of 0-250 Pa. 

11.3.5. Pressure Transducers and Element - Electrical 

The typical range of transducers here is: 
• Strain gauge 
• Vibrating wire 
• Piezoelectric 
• Capacitance 
• Linear Variable Differential Transformer 
• Optical 
• Strain Gauge 

Strain gauge: Strain gauge sensing uses a metal wire or semiconductor chip to 
measure changes in pressure.  A change in pressure causes a change in resistance 
as the metal is deformed.  This deformation is not permanent, as the pressure 
(applied force) does not exceed the elastic limit of the metal.  If the elastic limit is 
exceeded then permanent deformation will occur.   

This is commonly used in a wheatstone bridge arrangement where the change in 
pressure is detected as a change in the measured voltage. Figure 11.4 shows a 
simple Wheatstone circuit for strain gauge. 

. 

 
               Figure 11.4 

Wheatstone circuit for strain gauges 
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Strain gauges are mainly used due to their small size and fast response to load 
changes. 

Vibrating wire: This type of sensor consists of an electronic oscillator circuit, 
which causes a wire to vibrate at its natural frequency when under tension.  The 
principle is similar to that of a guitar string.  The vibrating wire is located in a 
diaphragm.  As the pressure changes on the diaphragm so does the tension on the 
wire, which affects the frequency that the wire vibrates or resonates at.  These 
frequency changes are a direct consequence of pressure changes and as such are 
detected and shown as pressure. 

Piezoelectric: When pressure is applied to crystals, they are elastically deformed.  
Piezoelectric pressure sensing involves the measurement of such deformation.  
When a crystal is deformed, an electric charge is generated for only a few seconds.  
The electrical signal is proportional to the applied force. 

Because these sensors can only measure for a short period, they are not suitable for 
static pressure measurement.   

Capacitance: Capacitive pressure measurement involves sensing the change in 
capacitance that results from the movement of a diaphragm.  The sensor is 
energized electrically with a high frequency oscillator.  

Linear Variable Differential Transformer: This type of pressure measurement 
relies on the movement of a high permeability core within transformer coils.  The 
movement is transferred from the process medium to the core by use of a 
diaphragm, bellows or bourdon tube. 

The LVDT operates on the inductance ratio between the coils. Three coils are 
wound onto the same insulating tube containing the high permeability iron core.  
The primary coil is located between the two secondary coils and is energized with 
an alternating current. 

Equal voltages are induced in the secondary coils if the core is in the centre.  The 
voltages are induced by the magnetic flux.  When the core is moved from the 
centre position, the result of the voltages in the secondary windings will be 
different.  The secondary coils are usually wired in series.          Figure 11.5 
shows LVDT for measurement of pressure. 

LVDTs are sensitive to vibration and are subject to mechanical wear. 

 
               Figure 11.5 

Linear variable differential transformer 
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11.3.6. Installation Consideration 

There are a number of points to consider in a pressure measurement application.  
All require some thought in both the planning and execution. 

• Location of Process Connections 
• Isolation Valves 
• Use of Impulse Tubing 
• Test and Drain Valves 
• Sensor Construction 
• Temperature Effects 
• Remote Diaphragm Seals 
• Process Flanges 
• Additional Hardware 

11.4. Level Measurement 
11.4.1. Principles of Level Measurement 

11.4.1.1. Continuous measurement 

The units of level are generally meters (m).  However, there are numerous ways to 
measure level that require different technologies and various units of 
measurement.   

Such means may be: 
• Ultrasonic, transit time 
• Pulse echo 
• Pulse radar 
• Pressure, hydrostatic 
• Weight, strain gauge 
• Conductivity 
• Capacitive 

For continuous measurement, the level is detected and converted into a signal that 
is proportional to the level.  Microprocessor based devices can indicate level or 
volume. 

11.4.1.2. Point Detection 

Point detection can also be provided for all liquids and solids.  Some of the more 
common types are: 

• Capacitive 
• Microwave 
• Radioactive 
• Vibration 
• Conductive 

11.4.2. Simple Sight Glasses and Gauging Rod                                            

11.4.2.1. Simple Sight Glasses  

A visual indication of the level can be obtained when part of the vessel is 
constructed from transparent material or the liquid in a vessel is bypassed through 
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a transparent tube.  The advantage of using stop valves with the use of a bypass 
pipe is that it facilitates its removal for cleaning. 

11.4.2.2. Gauging Rod Method 

This requires a little more manual effort than the sight glass, but is another very 
simple and cheap method of accounting for level.  This method can be applied to 
liquids and bulk materials, and weighted steel tapes can be used in very tall silos.  

11.4.3. Buoyancy Tape 

There are two main types of buoyancy tape systems available: 

Float and Tape Systems: One common form of level measuring system uses a 
tape or servo motor which is connected to a float.  The height can be read as the 
float moves with liquid level. 

Other systems use the float method by sensing the position of the float 
magnetically or electrically. 

• Wire Guided Float Detector:  
• For large level measurements (i.e. 20m), wire-guided float detectors 

can be used.   

11.4.4. Hydrostatic Pressure 

Some of the different types of level measurement with pressure are: 
• Static pressure 
• Differential pressure 
• Bubble tube method 
• Diaphragm Box 
• Weighing 
• Static Pressure 

The basis of hydrostatic pressure measurement for level is such that the measured 
pressure is proportional to the height of liquid in the tank, irrespective of volume.  
The pressure is related to the height by the following: 

  P = h.ρ.g 
where: P = pressure 
  h = height  
  ρ = relative density of fluid 
  g = acceleration due to gravity 

For constant density, the only variable that changes is the height.  In fact, any 
instrument that can measure pressure can be calibrated to read height of a given 
liquid, and can be used to measure liquid level in vessels under atmospheric 
conditions. 
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11.5. Temperature Measurement  
11.5.1. Principles of Temperature Measurement  

Temperature measurement relies on the transfer of heat energy from the process 
material to the measuring device.  The measuring device therefore needs to be 
temperature dependent. 

There are two main industrial types of temperature sensors: 
• Contact 
• Non contact 

Contact: Contact is the more common and widely used form of temperature 
measurement.  The three main types are: 

• Thermocouples 
• Resistance Temperature Detectors (RTD’s) 
• Thermistors 

These types of temperature devices all vary in electrical resistance for temperature 
change.  The rate and proportion of change is different between the three types, 
and also different within the type classes. 

Non-Contact: Temperature measurement by non-contact means is more 
specialized and can be performed with the following technologies: 

• Infrared 
• Acoustic 

11.6. Thermocouples  
A Thermocouple consists of two wires of dissimilar metals, such as iron and 
constantan, electrically connected at one end as shown in Figure 11.6. Applying 
heat to the junction of the two metals produces a voltage between the two wires.  
This voltage is called an emf (electro-motive force) and is proportional to 
temperature.   

A thermocouple requires a reference junction, placed in series with the sensing 
junction. As the two junctions are at different temperatures a thermal emf is 
generated. The reference junction is used to correct the sensing junction 
measurement. 

 
               Figure 11.6                                                                      

Typical thermocouple and extension leads 
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The voltage across the thermocouple increases as the temperature rises and a 
suitably calibrated instrument, capable of measuring small voltages, can be used to 
measure the change.   

The relationship between mill-volts and temperature is not linear. In 
microprocessor based equipment, the conversion is done based on the data stored 
in the device. 

11.7. Resistance Temperature Detectors (RTDs)  
RTD’s are built from selected metals (typically Platinum), which change 
resistance with temperature change. Figure 11.7 shows typical RTD and 
thermowell construction. The transducer is the temperature sensitive resistor itself, 
with the sensor being a combination of the transducer and electronics that measure 
the resistance of the device. 

The resistance temperature detector (RTD) measures the electrical conductivity as 
it varies with temperature. The electrical resistance generally increases with 
temperature, and the device is defined as having a positive temperature coefficient.  
The magnitude of the temperature coefficient determines the sensitivity of the 
RTD. 

The temperature coefficient defines how much the resistance will change for a 
change in temperature, and has units of ohms/oC. The greater the temperature 
coefficient, the more the resistance will change for a given change in temperature. 

Apart from Platinum, other metals are used for RTDs such as Copper and Nickel.  
Platinum is the most common and has the best linear characteristics of the three, 
although Nickel has a higher temperature coefficient giving it greater sensitivity. 

 
             Figure 11.7 

Typical RTD and thermowell construction 

11.8. Thermistors 
A thermistor is a semiconductor device formed from metal oxides.  The principle 
of temperature measurement with a thermistor is that its resistance changes with 
temperature.  Most thermistors differ from normal resistors in that they have a 
negative coefficient of resistance, this means that the resistance decreases with an 
increase in temperature. 
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A thermistor is a bulk semiconductor device, and as such can be fabricated in 
many forms.  The more common include discs, beads and rods.  Size does vary 
from a bead of 1mm to a disc of several centimeters in diameter and thickness. 
Wide ranges of thermistors (both resistance and temperature) are supplied by 
manufacturers.  This is done by varying the doping and semiconductor materials.  

Thermistors are not linear, and their response curves vary for the different types.  
Some thermistors have a near linear temperature resistance relationship, others are 
available with a sharp change in slope (sensitivity) at a particular characteristic 
temperature. 

11.9. Infrared Pyrometers 
Any object with a temperature above absolute zero will radiate electromagnetic 
energy.  Infrared pyrometers measure the amount of energy radiated from an 
object in order to determine its temperature.   

Infrared or radiation pyrometers use an optical system to focus the radiated energy 
onto a sensing device. 

Selection and Sizing: Different materials transmit radiation of different 
wavelengths. In selecting an effective radiation pyrometer, a wavelength-band 
needs to be chosen that is not transmitted by the material.  Also the selected 
wavelength-band cannot be absorbed by the environment. 

 There are a number of different types of infrared pyrometers: 
• Total radiation 
• Single wavelength 
• Dual wavelength 

11.10. Acoustic Pyrometers 
Acoustic pyrometers work on the principle that the speed of sound in a gas is 
dependant on the nature of the gas and its temperature. The time of flight is used, 
and since the distance between points is known it is possible to measure any 
change in conditions. This principle is adapted for liquid and solid temperature 
measurement also. 

Typical Applications: Acoustic pyrometers are used when requiring an average 
temperature or the temperature over a large area or volume of gas.   

Acoustic pyrometers are useful for measuring gas temperatures inside kilns and 
furnaces. They work over a very large temperature range and are useful for 
mapping thermal contours.  Unfortunately cost is often prohibitive. 

11.11. Flow Measurement 
11.11.1. Principles of Flow Measurement 

There are four main types of liquid flow as shown in Table 11.1. 
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Table 11. 1 
Main types of liquid flow 

Type of flow Notable 
Characteristics 

Process material 

General Thin, clean liquids Water, light oils and solvents 
Two-phase flow Liquids with bubbles Beer, wet steam, unrefined 

petroleum 
Slurry Dirty liquids Water and sand 
Non-Newtonian Heavy thick liquids Grease, Paint, honey 

               

Flow Measurements : There are three main measurements that can be made with 
process flows: 

• Velocity 
• Volumetric flow 
• Mass flow 

Velocity is the speed at which the fluid moves.  This by itself does not give any 
information about the quantity of fluid. 

Volumetric flow is often deduced by knowing the cross sectional area of the fluid.  
Most volumetric flow equipment measures the velocity and calculates the 
volumetric flow based on a constant cross sectional area. 

                Q = v . A 
where: v is the velocity 
  A is the cross sectional area 
  Q is the volumetric flow rate 

Mass flow rate can only be calculated from the velocity or the volumetric flow 
rates if the density is constant.  If the density is not constant, then mass flow 
measuring equipment is required for mass flow rate. 

           W = Q . ρ 
Where: Q is the volumetric flow rate 
  ρ is the density of the fluid 
  W is the mass flow rate 

The flow of gases is normally measured in terms of mass per unit time. While 
most liquids are nearly incompressible, densities of gases vary with operating 
temperature and pressure.  Some flowmeters, such as Coriolis meters, measure the 
mass flow directly. Volumetric flowmeters do not measure mass flow directly.  
Mass flow is calculated from the density and the volumetric flow as shown above.  
Some volumetric meters infer density based on the measured pressure and 
temperature of the fluid. This type of measurement is referred to as the inferred 
method of measuring mass flow as shown in Figure 11.8. 
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                Figure 11. 8 

Inferred method of measuring mass flow 

11.12. Differential Pressure Flowmeters 
One of the most common methods of measuring flow is with a differential 
flowmeter. This technique requires the pressure to be measured on both sides of an 
imposed restriction in the path of normal flow.  The flow rate of the material can 
be calculated from the change in pressure. 

Differential pressure devices works on the principle of inducing a change in 
pressure by placing a restriction in the line of flow.  This effectively changes some 
potential energy to kinetic energy - this is detected and measured as a change in 
pressure. 

The restriction in the pipe is called the primary element.  The secondary element is 
the differential pressure sensor and transmitter. This device can measure and 
calculate the flow rate.  Differential pressure or flow rate information can then be 
accessed from this device. 

The velocity of flow is related to the square root of the differential pressure.   

When the pressure differential is measured, the volumetric or mass flow rate can 
be calculated based on: 

• fluid properties 
• cross-sectional area 
• shape of restriction 
• adjacent piping 

Formulae: The relationship between the flow rate and the change in pressure can 
be shown as: 

    
ρ

hkV .=  

   
ρ

hAkQ ..=  

   ρhAkW ..=  

where: v is the velocity 



The IDC Engineering Pocket Guide 
 

~ 172 ~ 
 

  Q is the volumetric flow rate 
  W is the mass flow rate 
  k is a constant  
  h is the differential pressure 
  ρ is the density of the fluid 
  A is the cross sectional area of the pipe 

11.12.1. Open Channel Flow Measurement 

The primary devices used in open channel flow measurements are weirs and 
flumes. 

Weirs: Weirs are openings in the top of a dam or reservoir that allow for the flow 
of liquid and enable measurement of the flow as shown in          Figure 11. 9.  
With the characteristics of the weir known, the flow is generally determined by the 
height of the liquid in the weir. 

       

                Figure 11. 9 
Flow over a weir 

Flumes: Flumes are a modification to the weir where the section of flow is 
reduced to maintain head pressure.  A flume forces the liquid into a narrower 
channel and in doing so only incurs a head pressure drop of about 1/4 of that for a 
weir of equal size. 

Level Measurement: The head used for calculating the flow rate is measured 
using level sensing equipment. Sme of the more common types for open channel 
flow measurement are: 

• Float and cable 
• Ball float 
• Air bubbles 
• Pressure sensing 

In closed applications, and even in pipes, ultrasonics is often used to determine the 
level. 

11.12.2. Variable Area Flowmeters 

Variable area flow meters work with low viscous liquids at high velocities. The 
principle of operation is that the flow stream displaces a float placed in the stream. 



Industrial Automation  

~ 173 ~ 
 

The rate of flow is related to the area produced by forcing the float up or down, 
and varying the area. 

It is because of the low viscosity and high velocity that the frictional resistance of 
the flow is negligible compared to the resistance of the obstruction (float) placed 
in the flow stream. 

The float in the early stages of development was slotted which caused the floats to 
rotate. This provided stability and centering of the float, and is where the 
designation of rotameter came from. 

The rotameter consists of a tapered measuring tube and a float. This arrangement 
produces a resistance value (coefficient of resistance) for the float, which depends 
on its position in the measuring tube. A balance is achieved between the force of 
the flow stream and the weight of the float. The float positions itself vertically 
within the measuring tube such that the resistance value is balanced.          Figure 
11.10 shows variable area (rotameter) flowmeter. 

 
                Figure 11.10 

Variable area (Rotameter) flowmeter 

11.13. Magnetic Flowmeters 
Electromagnetic flowmeters, also known as magmeters, use Faraday’s law of 
electromagnetic induction to sense the velocity of fluid flow. 

Faraday’s law states that moving a conductive material at right angles through a 
magnetic field induces a voltage proportional to the velocity of the conductive 
material. The conductive material in the case of a magmeter is the conductive 
fluid.   

11.13.1. Ultrasonic Flow Measuremt 

There are two types of ultrasonic flow measurement: 
• Transit time measurement 
• Doppler effect 

The fundamental difference is that the transit-time method should be used for 
clean fluids, while the Doppler reflection type should be used for dirty, slurry type 
flows. 
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Transit Time: The transit-time flowmeter device sends pulses of ultrasonic 
energy diagonally across the pipe.  The transit-time is measured from when the 
transmitter sends the pulse to when the receiver detects the pulse. Figure 11.11 
shows transit time measurement. 

Each location contains a transmitter and receiver.  The pulses are sent alternatively 
upstream and downstream and the velocity of the flow is calculated from the time 
difference between the two directions. 

 
               Figure 11.11 

Transit time measurement 

Doppler Effect: The Doppler effect device relies on objects with varying density 
in the flowstream to return the ultrasonic energy.  With the Doppler Effect meter, a 
beam of ultrasonic energy is transmitted diagonally through the pipe.  Portions of 
this ultrasonic energy are reflected back from particles in the stream of varying 
density.  Since the objects are moving, the reflected ultrasonic energy has a 
different frequency.  The amount of difference between the original and returned 
signals is proportional to the flow velocity.          Figure 11.12 shows the Doppler 
Effect. 

 
                Figure 11.12 

Doppler effect 

It is quite common for only one sensor to be used.  This contains both the 
transmitter and receiver.  These can also be mounted outside of the pipe. 

11.13.2. Mass Flow Meters 

Mass flow measurement gives a more accurate account of fluids, and is not 
affected by density, pressure and temperature. 

Although most meters can infer mass flow rate from volumetric flow 
measurements, there are a number of ways to measure mass flow directly: 

• The Coriolis meter 
• The thermal mass flowmeter 
• Radiation density 
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11.14. Control Valves 
A Control Valve is a power-operated device used to modify the fluid flow rate in a 
process system. Process plants consist of hundreds, or even thousands, of control 
circuits all networked together to produce a product. Each of these control circuits 
or loops is designed to maintain the plant in safe operating limits. Each of these 
control loops is designed to keep some important process variable such as: 

• Pressure  
• Flow  
• Level  
• Temperature 

The control valve assembly typically consists mainly of the valve body, the 
internal trim parts, and an actuator to provide the motive power to operate the 
valve. A variety of additional valve accessories, which can include positioners, 
transducers, supply pressure regulators, manual operators, snubbers, or limit 
switches are also included to add functionality of various levels and to characterize 
the particular valve. 

Basic Types of control valves: There are two basic types of control valves: rotary 
and linear. Linear-motion control valves commonly have globe, gate, diaphragm, 
or pinch - type closures. Rotary-motion valves have ball, butterfly, or plug 
closures. Each type of valve has its special generic features, which may, in a given 
application, be either an advantage or a disadvantage. 

 
               Figure 11.13 

Linear valve 

Linear Valve Features: 
• A tortuous flow path  
• A low recovery  
• The throttling of small flow rates  
• A variety of special trim designs  
• Suitability to high-pressure applications  
• Be flanged or threaded  
• A separable bonnet  
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                Figure 11.14 

Rotary valves 

Rotary Valve Features: 
• Streamlined flow path  
• High recovery  
• More capacity  
• Less packing wear  
• Can handle slurry and abrasives  
• Flangeless  
• Integral bonnet  
• High rangeability   

In addition to linear and rotary, control valves are also classified according to their 
guiding systems and the types of services they are used in. 

11.14.1. Different Types of Control Valves 

The following types of control valves are commonly used in the Domestic and 
Engineering applications. 

• Globe Valves 
• Gate Valves 
• Butter Fly Valves 
• Eccentric Disc Valves 
• Ball Valves 
• Rotary Plug Valves 
• Diaphragm Valves 
• Pinch Valves 

11.14.2. Control Valve characteristics 

The performance and behavior of the control valve is dependant on the type of 
actuation. It also depends upon direction and the flow passage restriction. 
Different combinations of these parameters give a peculiar pattern of operation 
through the total travel of the valve opening. The flow through valve plotted 
against the percentage valve opening is defined as characteristic of the control 
valve.  

The relationship between control valve flow capacity and valve stem travel is 
known as the flow characteristic of the control valve. 


