	Subject Title  
:  AIRCRAFT INSTRUMENTS
	Subject Code  
: 

	Periods / Week  
:  4
	Periods / Term
:  64

	TIME SCHEDULE

	MODULE
	TOPIC
	PERIODS

	I
	1.1Basic Requirements of Air Craft Instruments

1.2.Types of Displays in Air Craft 
	14

	
	TEST
	2

	2
	Pitot static flight Instruments
	14

	
	TEST
	2

	3
	Gyro instruments
	14

	
	TEST
	2

	4
	Temperature, Pressure , fuel quantity measurements and flight data recorders
	14

	TEST
	2





TOTAL



64





OBJECTIVE
MODULE - I

1.1 Understand Basic Requirements of Air Craft Instruments-Location,Visibility and Grouping

1.1. List the flight and Navigation Instruments.

1.1.2 Study Lever Mechanism.

1.1.3.Study Gear Mechanism in Indicating Instruments.

1.1.4.Explain how hair springs are used for controlling applications   in Instruments.

1.1.5.Explain temperature compensation using Bimetal strips in Measuring Instruments.

 1.2. Understand Different Types of Displays in Air Craft

1.2.1 Study Quantitative displays-Circular Scale-Linear and Non Linear scale displays-High       

        range long scale displays.

1.2.2.Know Straight scale display

1.2.3.Know Digital display-Dual Indicator-Coloured Display –Director display-Headup display   

      used in     Air craft  

1.2.4.Explain LED and LCD Display.

MODULE - II

2.1 Understand Pitot static flight Instruments.

2.1.1 
Explain   Pitot Pressure

2.1.2.Explain the sensing and transmission of Pitot pressure and Static Pressure.

2.1.3.Explain  construction of pitot static Probe used in air craft instruments 

2.1.4.Study the heating circuit arrangement in pitot  tube. 

2.1.5.Study the working of Aneroid Barometer and Altimeter.

2.1.6.Study the working  of Air speed Indicator.

2.1.7.Define Mach Number

2.1.8 Know the working of Mach meter.

2.1.9
Explain the working of Vertical Speed Indicator.

MODULE - III

 3.1.  Understand Gyro Instruments 

3.1. Study attitude Indication.  

3.1.2. Explain Pitch ,Bank and Turn

 3.1.3.Describe the fundamental properties of Gyroscope.

 3.1.4.Study the degrees of freedom of Gyroscope

3.1.5.Explain pneumatic and electric method of driving Gyroscope rotor.

3.1.6 Study  Gyro Horison.

3.1.7.Explain the principle of gyrohorison.

3.1.8.Study the working principle of Electrically operated Engine speed Indicator.

3.1.9.Explain Tacho probe and Indicator System.

MODULE - IV

4.1     Understand  Temperature sensors used in air crafts

4.1.1   List the different types of Temperature sensors used in air craft’s.

4.1.2   Describe the surface contact type and immersion type thermocouples 

4.1.3   Explain working of Radiation Pyrometer for exhaust gas temperature measurement.

4.2     Understand direct reading Pressure gauges.

4.2.1   Explain Inductor Pressure Transmitter.

4.2.2   Explain the working of Pressure switches.

4.3     Understand fuel quantity measurement methods in air craft.

4.3.1   Explain the working of Capacitance type Fuel gauge system used in air crafts.

4.4     Understand the importance of flight data recording.

4.4.1   Explain the working principle of Accelerometer.

4.4.2   List the mandatory parameters recorded .

4.4.3   Explain trace recording and electromagnetic recording.

CONTENT DETAILS

MODULE-1

Basic Requirements of Air Craft Instruments-Location,Visibility and Grouping . Flight and Navigation Instruments.  Lever Mechanism. Gear Mechanism and hair springs used   in Indicating Instruments. Temperature   compensation  in Measuring Instruments. Quantitative displays in Aircrafts. Circular Scale-Linear and Non Linear scale displays, Straight scale display , High range long scale displays. Digital display-Dual Indicator-Coloured Display –Director display-Headup display ,LED and LCD Displays used in  Air craft .

MODULE II

 Pitot static flight Instruments. Pitot Pressure. Sensing and transmission of Pitot pressure and Static Pressure. Construction of pitot static Probe.  Aneroid Barometer and Altimeter. Mach Number. Air speed Indicator. Mach meter. Vertical Speed Indicator

MODULE III

Attitude Indication. Gyro Instruments Fundamental  properties of Gyroscope.  Degrees of  freedom of Gyroscope. Pneumatic and electric operation. Gyro  horizon. Electrically operated Engine speed Indicator. Tacho probe and Indicator System

MODULE- IV

Temperature sensors used in air crafts. Surface contact type and immersion type thermocouples. Radiation Pyrometer for exhaust gas temperature measurement. Direct reading Pressure gauges. Inductor Pressure Transmitter- Pressure switches. Fuel quantity measurement. Capacitance type Fuel gauge. Flight data recording. Accelerometer. trace recording and electromagnetic recording.

 TEXT BOOK

1. Aircraft Instruments –Principles and Applications   - E H J Pallett Pitman Publishing Inc
2. measurement system 




- E O Doeblin
Reference books:-

1-Aircraft Instruments and Avionics     

- Max.F.Henderson .Publisher   Jeppesen 

2- Aircraft Instruments



-  C.A.Wlliams  Sterling Book House

[image: image1.emf]Subject Title  : ADVANCED  BIOMEDICAL  - INSTRUMENTATION  Subject Code     :    Periods / Week     :  4  Periods / Term   :  72   TIME SCHEDULE   MODULE  TOPIC  PERIODS   I  1.1 Understand Angiography    1.2 Understand Endoscopy   1.3 Understand Neuclear imaging and application  16    TEST  2   2  2.1 Understand Operation Theater Equipment and  Gas Supply   Systems   2.2 Understand sterilization  16    TEST  2   3  3.1Understand Theraputical equipments and  Lithotripicy   3.2Understand patient monitoring systems    3.3. Understand Human assistive  devices  16    TEST  2   4   16   TEST  2         TOTAL       72       OBJECTIVES       MODULE –  I   1.1 Understand  Angiography    1.1.1 Concept of angiography   1.1.2  Details of Dye injection   1.1.3  C - ARM method   1.1.4  Different procedures   1.1.5  Angioplasty   1.2  Understand  Endoscopy   1.2. 1 Study  Different types of endoscopes   1.3 Understand Neuclear imaging and application   1.3.1Know the concept of Neuclear imaging   1.3.2describe the building components of Gama camera   1.3.3Explain properties of Gama ray   1.3.4 Describe the Image reconstruction   1.3.5Explain applications of gama camera  


	Subject Title  : BIOMEDICAL INSTRUMENTS
	Subject Code  
: 

	Periods / Week  
:  4
	Periods / Term
:  72

	TIME SCHEDULE

	MODULE
	TOPIC
	PERIODS

	I
	Physiological System

1. Introduction

2. Physiological Transducers

3. Blood pressure measurement

4. Blood flow measurement
	16

	
	TEST
	2

	2
	Diagnostic Medical Instruments

2.1 ECG

2.2 EMG

2.3 EEG
	16

	
	TEST
	2

	3
	Therapeutic and Analytical Instruments

3.1 Therapeutic Instruments

3.2 Analytical Instrument
	16

	
	TEST
	2

	4
	Imaging Systems,  Bio telemetry & Safety  Precautions

4.1 Imaging Systems

4.2 Bio telemetry

4.3 Safety precautions
	16

	TEST
	2





TOTAL


72

OBJECTIVES

MODULE– I

1. Understand the physiological systems of human body

            1.1.1    Know bio-electricity of a cell

          1.1.2.    Explain resting and action potentials of a cell.

i. Understand  Sodium pump and transmission of    impulses.

ii. Draw the waveforms.  

b. Understand the working of different physiological transducers

       1.2.1   Know the criteria for selecting biomedical transducers

       1.2.2    Explain the working principle of optical fiber temperature sensors

       1.2.3    Describe the working principle of photo electric pulse transducers

       1.2.4   Describe the principle of piezo-electric arterial pulse receptor

        1.2.5 Explain the working principle of strain gauge type respiration sensor.

 1.3. Understand Blood Pressure measurement

1.3.1 Describe direct blood pressure measurement 

1.3.2 Describe indirect blood pressure measurement

 1.4.   Understand Blood flow meters

1.4.1 Explain the working principle of electromagnetic blood flow meter 

1.4.2 Explain the principle of operation of ultrasonic blood flow meter 

MODULE– II

2.1. Understand the  electrical activity of heart  

2.1.1 Explain the significance of ECG wave form

2.1.2  Explain briefly the different electrodes used for ECG measurement

2.1.3 Explain the unipolar lead , bipolar lead and chest lead system 

2.1.4 Describe the  block diagram of an ECG machine

2.2. Understand the electrical activity of muscles 

2.2.1 Draw the typical EMG waveform

2.2.2 Explain briefly the different electrodes used for EMG measurement

2.2.3 Describe the  block diagram of an EMG machine

2.3.  Understand the  electrical activity of Brain. 

2.3.1Explain  the different frequency regions of EEG waveform

2.3.2 Explain briefly the different electrodes used for EEG measurement

2.3.3 Explain the 10 – 20  electrode Lead system

2.3.4 Describe the  block diagram of an EEG machine 

MODULE – III

3.1.Understand the different types of therapeutic instruments

3.1.1 State the need of pacemakers

3.1.2 Classify different types of pacemakers

3.1.3 Compare the advantages of implantable pacemakers over external pacemakers

3.1.4 Draw the block diagram of a ventricular synchronous demand pacemaker and   

          explain its operation

3.1.5 State the need of defibrillators

3.1.6 Describe ac defibrillators and dc defibrillators

3.1.7 Explain the functions of hemodialysis machine

3.1.8 State the use of respirators

3.1.9  State the need of ventilator

3.1.10 List the different types of diathermy equipments

3.1.11 Explain the working of  short wave diathermy unit

3.1.12 List the advantages and disadvantages of  short wave diathermy treatment

3.1.13 Explain the working of Ultrasonic diathermy unit 

3.2.Understand the  necessity of blood cell counting

3.2.1 Explain the working of electrical conductivity blood cell counter

MODULE – IV

4.1. Understand the methods of imaging systems

4.1.1 Describe the construction and operation of an X-ray machine with  block diagram

4.1.2 Describe the working principle of CAT Scanner

4.1.3 Explain the working principle of an ultrasonic imaging system(A Scan,B Scan & M  

          Scan)

4.1.4 Explain the working principle of nuclear magnetic resonance imaging system(Basic  

         NMR Components)

4.2. Understand Bio telemetry

4.2.1 State the need of Bio telemetry 

4.2.2 Explain  the block diagram of biotelemetry system 

4.2.3 Explain the applications of biotelemetry – telemedicine, and video conferencing 

4.3. Understand Safety precautions in biomedical field


          4.3.1 List the effect of electricity , electromagnetic radiation & magnetism in the Human  

        body

4.3.2 State the precautions to be taken while handling biomedical instruments

4.3.3 List the electrical safety considerations with respect to machine operators and    

          patients 

4.3.4 Define Macro shock – Micro shock 

CONTENT DETAILS

MODULE – I

Introduction

physiological systems of a body. Bioelectricity – Resting and action potential - transmission of impulses 

Physiological Transducers 

 Criteria for selecting biomedical transducers-Optical Fiber temperature sensors - Photo electric pulse transducers - Piezo -electric arterial pulse receptor - Respiration sensors  

Blood Pressure Measurement 

Direct Blood pressure measurement - Indirect Blood pressure measurement

Blood Flow Meters

Electromagnetic Blood flow meter - Ultrasonic Blood flow meter 

MODULE – II 

Diagnostic Medical Equipments 

Electrical activity of the heart; ECG waveform – ECG lead system Electro cardio graph (ECG) Electrical Activity of the brain, EEG wave form -frequency bands-10-20 lead system -Electro encephalograph (EEG)

Electrical Activity of the muscles; EMG Wave form -Electro mayo graph (EMG) - 

MODULE – III

Therapeutic and analytical instruments

Therapeutic Instruments (Basic Principles only) - Cardiac Pacemakers- types- Cardiac Defibrillators –types-–diathermy- Short wave diathermy – Ultrasonic  diathermy

Hemo-dialysis machine – Respirators-ventilators

Analytical Instrument -  Blood cell counter 

MODULE – IV

Imaging systems ,  Bio – Telemetry & Safety precautions

X-Ray Machine & Computed Axial Tomography(CAT)

Ultrasonic Imaging - Magnetic resonance Imaging 

Biotelemetry system – Block diagram of  Biotelemetry system - Applications of Bio telemetry Safety precautions - Intrinsic Safety - Electrical safety – macro shock – micro shock .

TEXT BOOKS

3. Hand Book of Biomedical Instrumentation 

– R. S. Kandpur

4. Biomedical Instrumentation and Measurements 
_Leslie Cromwell & Free. J. 

           Weibell

                                               REFERENCE BOOKS

1 Medical InRstrumentation 
   – John. G. Webster

2.Biomedical Instruments 
   – Dr. Arumugham.

3.Introduction to Biomedical equipment Technology 
   – Joseph Carr & Joseph Brown

	Subject Title  
:  Digital Instrument Principles
	Subject Code  
:  

	Periods / Week  
:  4
	Periods / Term
:  72

	TIME SCHEDULE

	MODULE
	TOPIC
	PERIODS

	I
	1.1. Principles of Flow measurements

1.2. Variable area  and variable head type Flowmeters


	16

	
	TEST
	2

	II
	2.1. Special type Flowmeters

2.2. positive displacement flow meters.

2.3 open channel flow meters 


	16

	
	TEST
	2

	III
	3.1 viscosity measurement 

3.2 specific gravity measurement.

3.1 Humidity measurement
	16

	
	TEST
	2

	IV
	4.1 speed measurement

4.2 Torque measurement

4.3 Acceleration measurement
	16



	TOTAL

	72






OBJECTIVE

MODULE - 1

1.1.Understand Principles of Flow measurements

1.1.1.Introduction to fundamentals of flow

1.1.2 Know  Reynolds Number

1.2.2.Define laminar and turbulent flow.

1.2.3.Know  Continuity equation

1.2.4.Study Bernoulli’s theorem.

1.2. Understand Variable area  and variable head type Flowmeters

1.2.1.Explain the principle of operation of variable area flow meter

1.2.2. Explain the construction and working of Rota meter

1.2.3 Explain the Principle of operation of variable head flow meter

1.2.4.Study different types of orifice plate and its tappings.

1.2.5. Study the construction & working of orifice plate flowmeter.

1.2.6. Study the construction & working of Venturi meter

1.2.7. Study the construction & working of Flow Nozzle

1.2.8. Study the construction & working of Dahl tube

1.2.9. Study the construction & working of Pitot tube

1.2.10. Study the DP type flowmetering.

MODULE - 11

2.1. Understand Special type Flowmeters

2.1.1   Study  the working principle & Construction of Electromagnetic flow

meters.

2.1.2.  Study  the working principle & Construction of  Turbine flow meters

2.1.3 Study  the working principle & Construction of Mass flow meters. (Coriolis

principle)

2.1.4   Study  the working principle & Construction of Ultrasonic flow meters.

2.1.5  Study  the working principle & Construction of Hot wire anemometer

2.2.
Understand positive displacement flow meters.

2.2.1 Study  the working principle & Construction of Rotating piston type.

2.2.2  Study  the working principle & Construction of   Nutating type

2.2.3. Study  the working principle & Construction of  Reciprocating piston type.

2.3.
Understand open channel flow meters

2.3.1 Study  the working principle & Construction of  V- notch

2.3.2 Study  the working principle & Construction of Rectangular notch

2.3.3 Study  the working principle & Construction of Weirs

MODULE – III

3.1.Understand the principle of viscosity measurement

3.1.1 Define absolute viscosity, Kinematic viscosity and relative viscosity.

3.1.2. Units of viscosity

3.1.3.Study the principle and working of Say bolt’s viscometer.

3.1.4.Study the principle and working of redwood viscometer.

3.2.Understand the principle of specific gravity measurement.

3.2.1.Define specific gravity.

3.2.2.Study the principle and working of specific gravity measurement

3.2.3.Static pressure operated mechanism.

3.2.4. Study the principle and working Weighing tube method.

3.2.5. Study the principle and working Hydrometer

3.3.Understand  the principle of Humidity measurement

3.3.1.Define Humidity, relative humidity, absolute humidity and dew point

      Explain the operation of wet and dry bulb psychrometer

3.3.3.Know the principle of Hygrometers

3.3.4.Describe the construction and working of Hygrometers (Hair & Resistive)

3.3.5.Explain the operation of dew cell

3.3.6.Using schematic diagram explain the measurement of dew point by cold mirror

method

MODULE – 1V

4.1.Understand the various methods of speed measurement

4.1.1 Know the classifications of tachometers

4.1.2. With a sketch explain the construction & working of mechanical tachometer

4.1.3. Explain the construction & operation of Drag – cup tachometer

4.1.4.Explain the construction & operation of Tacho- generator

4.1.5.Describe the method of measurement of speed by non-contact type instruments

4.2.Understand different types of Torque measurement

4.2.1.Explain the working of absorption Dynamometer

4.2.2.Explain the working of transmission Dynamometer

4.3. Understand Acceleration measurement

4.3.1. Study the principle of accelerometer

4.3.2.Explain the construction & working of seismic accelerometer

4.3.3.Explain the construction & working of LVDT accelerometer

4.3.4.Explain the construction & working of Piezoelectric accelerometer

CONTENT DETAILS

Module - I

Principles of Flow measurements 
Introduction laminar and turbulent flow – Reynolds’s number -Continuity equation- Bernoulli’s equation for ideal fluid 
Variable area  and variable head type Flowmeters
Variable area flow meters - Rota meter - principle - types - application.

Variable Head flow meter. 

Different types of orifice plate and tappings.

Construction & working of  Orifice plate flowmeter  Venturi meter, Flow Nozzle, Dahl tube & Pitot tube

Differential Pressure flow transmitter

Module - II

Special type Flowmeters
 Electro magnetic flow meters.- Turbine flow meter.- Mass flow meters.- Ultrasonic flow meters. -Hot wire anemometer

Positive displacement flow meters.

Rotating piston type.-Nutating type- Reciprocating piston type.

Open channel flow meters.
 Weirs - V notch- Rectangular notch.
Module - III
Viscosity measurement

 Absolute viscosity - Kinematic viscosity - relative viscosity - units 
 Saybolt’s viscometer - Redwood viscometer.

Specific gravity  measurement 

 Definition - Static pressure operated mechanism.

Weighing tube type - Hydrometers.

Humidity measurements 

Definition - humidity- relative humidity –Absolute humidity - Dew point. 
Measurement methods.- Wet and dry bulb method- Sling psychomotor.- Hair hygrometer. Dew cell -    cold mirror method

MODULE – 1V
speed measurement

Classifications 

Mechanical tachometer - Drag – cup tachometer - Tacho- generator – Stroboscope

Torque measurement
Absorption Dynamometer -Transmission Dynamometer 
Acceleration measurement
Seismic accelerometer - LVDT accelerometer - Piezoelectric accelerometer

TEXT BOOKS

Instrument Technology Vol. I, II, III 

   – E.B.Jones

Flow measurement 

   – Arrora
REFERENCE BOOKS

1.A text book of Hydraulics 

  
 
– R. S. Khurmi
2.Instrument Engineers Handbook Vol. I 

   – Liptak
3.Industrial Instrumentation Fundamentals 

   – Austin.E.Fribance
4.Industrial Instrumentation 

   

– Donald .P. Eckman
5.Mechanical Measurements and Control 

   – D.S. Kumar
6.Industrial Instrumentation & Control 

           
 – S.K.Singh

7.Industrial Instrumentation



- Patranabis.

8.Electrical & electronic Measurements & Instrumentation – J B Gupta

9. Electrical & electronic Measurements & Instrumentation – A K Sawney

10 Measurement System 



 - Earnest O Doeblin
SUBJECT TITLE
: INDUSTRIAL INSTRUMENTS LAB  

SUBJECT CODE
:   

PERIODS/WEEK
:  5

      PERIODS/SEMESTER
:  80

LIST OF EXPERIMENTS

1. Plot the characteristics of (J.T.K Type) Thermocouples and determine the sensitivity.

2. Plot the response curve of thermocouples with and without thermal well .

3. Study the series combination of thermocouple.

4. Study the parallel combination of Thermocouple.

5. Plot the characteristics of Pt 100 R.T.D and determine the sensitivity.

6. Determine the temperature coefficient of resistance of   Pt 100 R.T.D.

7. Plot the characteristics of Thermistors.

8. Calibration of  Vapour pressure thermometer using mercury in glass thermometer as standard.

9. Calibration of Bimetal thermometer using mercury in glass thermometer as standard.

10. Study optical Pyrometer.

11. Calibrate Bourdon tube Pressure gauge using dead weight Tester.

12. Measurement of  flow by differential pressure method-Orifice meter –Venturimeter.

13. Measurement of Flow by variable area flow meter –Rotameter.

14. Determine Coefficient of Discharge of Venturimeter

15. Determine Coefficient of Discharge of Orifice plate.

16.  Determine Humidity Using psychrometer.

17. Determine Kinematic and Absolute Viscosity using Viscometer.

18. Measurement angular velocity using Stroboscope.

19. Measurement  angular velocity using Tachometer.

20. Measurement  Liquid Level Using Sight Glass and Float level sensor.

21. Measurement  Liquid Level Using Conductive probes.

22. Measurement of density using hydrometer.

23. Determine strain using piezoelectric transducer.

24. Study of acceleration/ vibration measurement.

25. Study the characteristics of photoconductive and photo emissive transducer. 

	Subject Title  
:  PROCESS CONTROL
	Subject Code  
: 

	Periods / Week  
:  5
	Periods / Term
:  80

	TIME SCHEDULE

	MODULE
	TOPIC
	PERIODS

	I
	1.1. Introduction of process control 

1.2. Understand the Process characteristics

1.3. Understand Control System Parameters
	18

	
	TEST
	2

	2
	2.1.Understand Controller Principles

2.2.Understand pneumatic Controllers
	18

	
	TEST
	2

	3
	3.1 Understand Operational Amplifiers

3.2.Understand the applications of Operational  

      Amplifiers

3.3.Understand electronic implementation of 
      controller modes   

	18

	
	TEST
	2

	4
	4.1 Understand final control element

4.2. Understand Control Valves

4.3.Understand the auxillary units of Control Valves
	18

	TEST
	2





TOTAL


80
OBJECTIVES

MODULE-I

1.1.  Introduction of process control 

           1.1.1  Define Process, Process Control & Process Plant

           1.1.2  Study Human aided control & Automatic control with suitable example

           1.1.3  Describe the block diagram of process control

           1.1.4 Define Error, setpoint, controlled variable, manipulated variable, and 

                     Measured variable

           1.1.4  Explain elements of process control loop 

 1.2. Understand the Process characteristics

          1.2.1  Define Process equation, Process Load, process Lag & Self Regulation with

                    example. 

  1.3.Understand Control System Parameters

          1.3.1 Define Error, Variable Range, Control Parameter Range, Control Lag, 

                        Dead   Time, Cycling 

          1.3.2 Study Temperature process control system and identify process parameters

          1.3.3 Study Pressure process control system and identify process parameters

          1.3.4 Study Flow process control system and identify process parameters

          1.3.5 Study Level process control system and identify process parameters

MODULE-II
2.1.Understand Controller Principles

2.1.1 Describe Discontinuous controller modes-two position & multi position 

2.1.2 Describe proportional control mode

2.1.3.Describe proportional band and offset error

2.1.4.Describe integral control mode

2.1.5.Describe the derivative control mode

2.1.6.Describe PI, PD and PID control modes

2.1.7.Compare P,PI,PD and PID Controller modes

   2.2.Understand pneumatic Controllers

2.2.1. Describe flapper-nozzle system


2.2.2. Implement error detector pneumatically

            2.2.3. Implement Proportional controller pneumatically 

            2.2.4 Implement PI controller pneumatically 

            2.2.5. Implement PD controller pneumatically 

2.2.6. Implement PID controller pneumatically

MODULE-III

3.1 Understand Operational Amplifiers

3.1.1  Study the characteristics of OP Amp

3.1.2  Describe inverting and non-inverting amplifier

3.1.3  Describe voltage follower, integrator, differentiator, adder, subtractor, 
          Multiplier & divider

3.2. Understand the applications of Operational Amplifiers

3.2.1 Describe current to voltage and voltage to current converter.

3.2.2 Describe Precision Rectifier & Comparators

3.2.3 Describe error detector using OP Amp


3.2.4 Describe the instrumentation amplifiers 
3.3.Understand electronic implementation of controller modes   


3.3.1. Implement error detector using Op amps     

3.3.2 Implement Proportional controller using Op amps.

            3.2.3 Implement PI controller using Op amps.

            3.2.4 Implement PD controller using Op amps.

             3.2.5Implement PID controller using Op amps.

MODULE-IV

4.1 Understand final control element

4.1.1 Study the block diagram of Final control operation

4.1.2 Explain working of pneumatic, electric and hydraulic actuators, with  

         diagram

4.2.  Understand Control Valves

             4.2.1  Know air to open and air to close control valves


 4.2.2. Know Direct acting & Indirect acting Control Valve.

  4.2.3 Know the different valve plugs –

a) Single seated & Double seated  valve.

b) Butterfly valves, Ball valve, Gate valve, Globe valve & Solenoid valve

4.2.4. Describe the flow characteristics of control valves (Linear, Equal 
           Percentage & Quick Opening)
4.2.5 Define control valve coefficient Cv, Rangeability and Turn down,
4.2.6 Describe  inherent flow characteristic

4.2.7 Describe control valve sizing
4.2.8 Know cavitation and flashing.
4.3. Understand the auxillary units of Control Valves

4.3.1 Know the working principle and application of valve positioner, motion   

          transmitter, limit switch, air pressure regulator, & I/P converter 

CONTENT DETAILS

MODULE - I

Process control -  Process, Process Control & Process Plant -Human aided control & Automatic control .

 Block diagram of process control -  Error, set point, controlled variable, manipulated variable, and measured variable - Elements of process control loop 

Process characteristics - Process equation, Process Load, process Lag & Self Regulation with Control System Parameters - Error, Variable Range, Control Parameter Range, Control Lag,   Dead   Time, Cycling 

 Process Parameters - Temperature process control , Pressure  Process control system 

 Flow process control system  , Level process control system 

MODULE-II

Discontinuous controller modes-two position & multi position .

Continous Controller Modes - proportional control mode -proportional band and offset error - integral control mode -derivative control mode - PI, PD and PID control modes 

pneumatic Controllers -Proportional controller   - PI controller - PD controller  - PID controller .

MODULE-III

Operational Amplifiers -characteristics of OP Amp -inverting and non-inverting amplifier ,voltage follower, integrator, differentiator, adder, subtractor, Multiplier     & divider

Applications of Operational Amplifiers -current to voltage - voltage to current converter.- Precision Rectifier & Comparators -error detector using OP Amp - instrumentation amplifiers   - Proportional controller. -PI controller. -PD controller.-PID controller.

MODULE-IV

Final control element -block diagram of Final control operation - working of pneumatic, electric and hydraulic actuators 

Control Valves -air to open and air to close control valves -Direct acting & Reverse  acting Control Valves.

 Different valve plugs – a) Single seated & Double seated  valve.b) Butterfly valves, Ball valve, Gate valve, Globe valve & Solenoid valve - Inherent flow charecteristics

Control Valve coefficient Cv, Rangeability, Turn down, inherent flow characteristic, -Control Valve Sizing- Capitation & flashing
Auxiliary units for control valve -  valve positioner, motion transmitter, limit switch, air pressure regulator, & I/P converter
TEXT BOOKS

1.Process control instrumentation technology 
– Curtis .D.Johnson 
2.Instrument Engineers Hand book 


– Liptak, Volume II





REFERENCE BOOKS

1.Process Control 


– D. Patranabis

2.Chemical Process Control 

– George slephaun poulus

3.Instrument Engineers Hand book 
– Liptak, Volume II

4.Control Valves 


– Chatwal & Anand
5.Automatic process control 

– Donald .P. Eckman

6.Instrument Technology 

– E.B.Jones, Volume I, II, III

7.Computer based Industrial Control 
– Krishnakanth

8.Instrumentation & Process Control
_ Onkar N Pandey

9.Instrumentation & process Control
_ Janardan Prasad

10.Industrial Instrumentation & Control 
- S K Sing


SUBJECT TITLE
: PROCESS CONTROL LAB  

SUBJECT CODE
:   

PERIODS/WEEK
:  4

      PERIODS/SEMESTER
:  64

1. Study the characteristics of operational amplifier.
2. Design and set up inverting amplifier.
3. Design and set up non-inverting amplifier.
4. Design and set up adder circuits.
5. Design and set up subtractor circuit.

6. Design and set up integrator circuit.

7. Design and set up current to voltage converter.

8. Design and set up voltage to current converter.
9. Design and set up Half wave and full wave Precision Rectifier.

10. Design and set up an instrumentation amplifiers.

11. Find  CMRR of an instrumentation amplifier.

12. Design and set up an active second order LPF.

13. Design and set up an active second order HPF.

14. Design and set up an active second order BPF.
15. Plot the Characteristics of control Valve. –Stem position Vs Flow rate
16. Plot the characteristics of Control Valve. –Actuating signal Vs  Stem position 
17. Study Control Valve auxiliary units-I/P Converter, P/I Converter and  Motion transmitter .
18. Design and set up error detector circuits.

19. Design and set up Proportional controller using Op amps

20. Study the characteristics of proportional controller

21. Study Pressure to Current converter.

22. Study current to Pressure Converter.

23. Study the operation of pressure switches.

24. Study the operation of level switches.

25. Study the operation of proximity switches.     

	Subject Title  
:  POWERPLANT INSTRUMENTATION
	Subject Code  
:  

	Periods / Week  
:  4
	Periods / Term
:  64

	TIME SCHEDULE

	MODULE
	TOPIC
	PERIODS

	I
	1.1 Power Generation
1.2 Boiler 
	14

	
	TEST
	2

	II
	2.1 Measurements in Boiler 
2.2 Demineralised water treatment and control
	14

	
	TEST
	2

	III
	3.1 Measurements in Turbine
3.2 Control Loops and Interlocks in Boiler.
	14

	
	TEST
	2

	IV
	4.1 l Pollutions in Thermal Powerplant
4.2 Analysers in Thermal Power plant.
	14



	TOTAL

	64







OBJECTIVE

MODULE I

1.1 UNDERSTAND POWER GENERATION 





1.1.1 List different methods of power generation

1.1.2 Describe the working of   hydro electric Power plant with schematic diagram

1.1.3 Describe the working of   Thermal Power plant with schematic diagram

1.1.4 Describe the working of   Nuclear Power plant with schematic diagram

1.1.5 Know the non conventional methods of power generation (Solar, wind and Tidel)

1.1.6 Know the Importance of instrumentation in power generation

1.2 Understand Boiler 

1.2.1 Study the Feed water systems

1.2.2 Study the steam circuits

1.2.3 Study the Combustion process

1.2.4 Study the Fuel systems 

1.2.5 Study the Treatment of flue gases  

MODULE  II

2.1 Understand Measurements in Boiler 

2.1.1  Study various  measurements in boiler

2.1.2 Describe Temperature measurements in boiler-Feed water temperature-steam temperature

2.1.3 Describe Pressure measurements in Boiler-Steam Pressure –Drum Pressure 

2.1.4 Describe Flow measurement-Feed water Flow-Steam Flow

2.1.5 Describe Level measurement –Boiler Drum Level

2.1 Understand deminarelisatioan water treatment plant. 

2.1.1. Explain deminarelisatioan and its importance.

2.1.2.Describe  block diagram for raw water to demineralised water 

2.1.3 Describe the process of demineralization.

MODULE III

3.1 Understand Measurements in Turbine


3.1.1 Describe  working of  steam turbine

3.1.2 Study Various measurements in turbine 

3.1.3 Describe Vibration Measurement- Pedestal vibration- shaft vibration- eccentricity           

           vibration.
3.1.4 Describe Speed Measurement-Rotor Speed

3.1.5 Describe furnace temperature Measurement.

3.2 Understand Control Loops and Interlocks in Boiler.

3.2.1 Describe Combustion control in furnace 

3.2.2 Describe the air/fuel ratio control in furnace

3.2.3 Describe Three element boiler drum level control 

3..2.4 Describe Five element  boiler drum level Control

3.2.5  Describe Seven element  boiler drum level Control  

3.2.6 Describe main steam and reheat steam temperature control.

3.2.7. Describe interlocks in boiler operation.

MODULE IV
4.1Understand   Pollutions in Thermal Power plant.
4.1.1 Study Air plluton
4.1.2 Study the classification of air pollution

4.1.3 Study Particulate emission 

4.1.4 Study different methods of Particulate collection- Cinder catchers-Wet Scrubbers-Electrostatic Precipitators-Baghouse filters

4.1. 5 Describe Thermal Pollution-

4.1.6 Define thermal Discharge Index.

4.1.7  Know the methods to Reduce Thermal Pollution.

4.2 Understand Pollution From Nuclear Power Plant.

4.2.1 Study various types of Pollution- Radioactive Pollution and waste from reactor.

4.2.2 Study Different methods to reduce radio active waste from reactor. 

4.2.2Describe the working of CO2 Analysers

4.2.2 Describe the working of Flue gas oxygen analyser-Para magnetic  type power plant 

4.2.3 Explain the working of Orsat apparatus.

4.2.4Describe Flue gas oxygen analyser-Para magnetic  type .

4.2.5  Describe Thermal conductivity type hydrogen Analyser.

4.2.6 Describe pollution monitoring and control equipments.

4.2.7 Describe the  analysis of impurities in feed water and steam 




CONTENT DETAILS

MODULE I

POWER GENERATION 





Methods of power generation-Hydro electric Power plant -   Thermal Power plant - Nuclear Power plant with schematic diagram- 

Non conventional methods of power generation (Solar, wind and Tidel) - Importance of instrumentation in power generation

Boiler :Feed water systems - steam circuits - Combustion process - Fuel systems - Treatment of flue gases  
MODULE  II

 Measurements in Boiler 

Temperature measurements in boiler-Feed water temperature-steam temperature

Pressure measurements in Boiler-Steam Pressure –Drum Pressure 

 Flow measurement-Feed water Flow-Steam Flow

Level measurement –Boiler Drum Level

Demineralised water treatment and control 

Deminarelisatioan and its importance - Block diagram - Process of demineralization
MODULE III

Measurements in Turbine


Steam turbine - Measurements in turbine - Vibration Measurement- Pedestal vibration- shaft vibration- eccentricity vibration.

Speed Measurement-Rotor Speed -Furnace temperature Measurement.
Control Loops and Interlocks in Boiler.

 Combustion control in furnace - Air/fuel ratio control in furnace

Boiler drum level control - Three element - Five element - Seven element  

Main steam and reheat steam temperature control.

Interlocks in boiler operation.

MODULE – IV

Pollutions in Thermal Power plant.
Air plluton - classification - Particulate emission  - Particulate collection- Cinder catchers-Wet Scrubbers

Electrostatic Precipitators-Baghouse filters

Thermal Pollution- thermal Discharge Index. - methods to Reduce Thermal Pollution.

Pollution From Nuclear Power Plant.

Radioactive Pollution and waste from reactor.- CO2 Analysers -Flue gas oxygen analyser-Para magnetic  - Orsat apparatus.

Flue gas oxygen analyser-Para magnetic  type .

Thermal conductivity type hydrogen Analyser.

pollution monitoring and control equipments.

analysis of impurities in feed water and steam 

TEXT BOOKS

1.POWERPLANT ENGINEERING  
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