UNIVERSITY OF MUMBAI

SCHEME OF INSTRUCTIONS & EXAMINATION
at

B.E. (Instrumentation Engineering)

(R-2001)

(Revised Scheme Considering 60 Minutes’ Period instead of 45 Minutes’ Period as per AICTE Guide-lines)
SEMESTER– III

	Sr. No.
	Subjects
	No of Periods per week 
	Duration of Theory Paper in (Hrs.)
	Marks

	
	
	Lectures
	Practical
	Tutorials
	
	Paper
	Term Work
	Practical
	Oral
	Total

	1
	*Applied

 Mathematics-III
	4
	---
	---
	3
	100
	---
	---
	---
	100

	2
	Electronic Devices & Circuits
	4
	3
	---
	3
	100
	25
	---
	---
	125

	3
	# Electrical Network
	3
	2
	---
	3
	100
	25
	---
	---
	125

	4
	Electrical Technology and Instruments
	4
	3
	---
	3
	100
	25
	---
	---
	125

	5
	Engineering Materials and Components
	3
	---
	1
	3
	100
	25
	---
	---
	125

	6
	Fundamentals of Process Measurements
	3
	2
	---
	3
	100
	25
	---
	---
	125

	Total
	21
	10
	1
	---
	600
	125
	--
	---
	725


* Subject common with Electronics, Biomedical, Electrical and Electronics & Telecommunication Engineering Branches.

# Subject common with Electronics & Telecommunication Engineering, Electronics, and Electrical, Biomedical branches.

Semester – IV 
	Sr. No.
	Subjects
	No of Periods per week
	Duration of Theory Paper in (Hrs.)
	Marks

	
	
	Lectures
	Practical
	Tutorials
	
	Paper
	Term Work
	Practical
	Oral
	Total

	1
	*Applied

 Mathematics–IV
	4
	---
	---
	3
	100
	---
	---
	---
	100

	2
	Industrial Electronics
	4
	 3
	---
	3
	100
	25
	25
	25
	175

	3
	Basic Control Systems
	4
	2
	---
	3
	100
	25
	---
	25
	150

	4
	Transducers for Instrumentation
	3
	2
	---
	3
	100
	25
	25
	25
	175

	5
	# Logic Circuits
	3
	2
	---
	3
	100
	25
	25
	25
	175

	6
	Analytical Instrumentation
	3
	2
	---
	3
	100
	25
	---
	25
	150

	Total
	21
	11
	---
	---
	600
	125
	75
	125
	925


* Subject common with Electronics, Biomedical, Electrical and Electronics & Telecommunication Engineering Branches.

# Subject common with Biomedical Engineering branch.
SEMESTER – V

	Sr. No.
	Subjects
	No of Periods per week
	Duration of Theory Paper  (Hrs.)
	Marks.

	
	
	Lectures
	Practical
	Tutorials
	
	Paper
	Term Work
	Practical
	Oral
	Total

	1
	*Applied

 Mathematics -V
	4
	---
	---
	3
	100
	---
	---
	---
	100

	2
	Control System Components
	3
	2
	---
	3
	100
	25
	---
	
	125

	3
	Elements of

Microprocessor
	3
	2
	---
	3
	100
	25
	---
	---
	125

	4
	Principles of Communication Engineering
	3
	2
	---
	3
	100
	25
	---
	---
	125

	5
	# Signals & Systems
	3
	---
	1
	3
	100
	25
	---
	---
	125

	6
	Electronic and Digital Instrumentation
	3
	2
	---
	3
	100
	25
	---
	---
	125

	7
	*Presentation & Communication Techniques
	2
	2
	---
	---
	---
	25
	---
	25
	50

	Total
	21
	10
	1
	---
	600
	150
	---
	25
	775


* Subject common with Electronics, Biomedical, Electrical and Electronics & Telecommunication Engineering Branches.

# Subject common with Electronics, Biomedical, Electrical and Electronics & Telecommunication Engineering branch.
Semester – VI
	Sr. No.
	Subjects
	No of Periods per week 
	Duration of Theory Paper  (Hrs.)
	Marks

	
	
	Lectures
	Practical
	Tutorials
	
	Paper
	Term Work
	Practical
	Oral
	Total

	1
	Process Instrumentation

System
	3
	2
	---
	3
	100
	25
	---
	25
	150

	2
	Linear Integrated Circuits. & Applications 
	3
	3
	---
	3
	100
	25
	25
	25
	175

	3
	** Advanced Microprocessor
	4
	3
	---
	3
	100
	25
	---
	** 25
	150

	4
	Control System

Design
	4
	2
	---
	3
	100
	25
	---
	25
	150

	5
	Computer Communication Network
	3
	2
	---
	3
	100
	25
	---
	25
	150

	6
	# Industrial Economics Management
	3
	---
	---
	3
	100
	---
	---
	---
	100

	Total
	20
	12
	---
	---
	600
	125
	25
	125
	875


# Subject common with Electronics, Electrical and Electronics & Telecommunication Engineering branches.

** Oral examination of Advanced Microprocessor will be based on Elements of Microprocessor (Sem. V) and Advanced Microprocessor (Sem. VI).
Semester – VII

	Sr. No.
	Subjects
	No of periods per week


	Duration of Theory Paper in Hrs.
	Marks

	
	
	Lectures
	Practical
	Tutorials
	
	Paper
	Term Work
	Practical
	Oral
	Total

	1
	Advance Control System
	4
	2
	--
	3
	100
	25
	---
	---
	125

	2
	Project Planning & Engineering
	3
	2
	---
	3
	100
	25
	---
	---
	125

	3
	Industrial Process Control 
	3
	2
	---
	3
	100
	25
	---
	25
	150

	4
	Digital Signal Processing(IS)
	4
	2
	---
	3
	100
	25
	---
	25
	150

	5
	Elective-I
	4
	2
	---
	3
	100
	25
	---
	25
	150

	6
	Project- I
	---
	---
	4
	---
	---
	25
	---
	---
	25

	Total
	18
	10
	4
	---
	500
	150
	---
	75
	725


Semester – VIII

	Sr. No.
	Subjects
	No of periods per week


	Duration of Theory Paper (Hrs.)
	Marks

	
	
	Lectures
	Practical
	Tutorials
	
	Paper
	Term Work
	Practical
	Oral
	Total

	1
	Biomedical Instrumentation
	4
	2
	---
	3
	100
	25
	---
	25
	150

	2
	Digital Control System
	4
	2
	---
	3
	100
	25
	25
	25
	175

	3
	Instrumentation System Design
	4
	2
	---
	3
	100
	25
	---
	25
	150

	4
	Elective-II
	4
	2
	---
	3
	100
	25
	---
	25
	150

	5
	Project- II
	---
	8
	---
	---
	---
	50
	---
	50
	100

	Total
	16
	16
	---
	---
	400
	150
	25
	150
	725


B.E. (INSTRUMENTATION)

LIST OF ELECTIVES

	Elective I(SEMESTER -VII)



	1
	Power Electronics and Industrial Drives



	2
	 Optimal control



	3
	Optimization Techniques




	4
	 Advanced Instrumentation





	Elective II (SEMESTER-VIII)



	1
	Nuclear Instrumentation



	2
	Image Processing



	3
	Robotics



	4
	 Virtual Instrumentation




	Class : S.E. (Instrumentation)
	Semester –III

	Subject : Applied Mathematics-III

	Period / week

1 period of 60 Min
	Lectures
	4

	
	Practical
	---

	
	Tutorial
	---

	
	Hours
	Marks

	Evaluation System
	Theory Examination
	3
	100

	
	Practical
	---
	---

	
	Oral Examination
	---
	---

	
	Term Work
	---
	---


1.
Laplace Transform :

1.1
Functions of bounded variation


Laplace Transforms of 1, tn eat , sinat, cosat, sinhat and coshat, 
erf(t), 
Linear property of L. T. First shifting theorem, second shifting 
theorem.


L{ tn f(t)}, L{f(t)/t}, L{/f(u)du}, L{ dn /d tn f(t)}. Change of Scale 
property of L.T. Unit step functions, Heaviside, Dirac delta 
functions, Periodic functions and their Laplace Transforms.

1.2
Inverse Laplace Transforms


Evaluation of Inverse L.T., Partial fractions method, Convolution 
method.

1.3
Appliations to solve initial and boundry value problems involving 
ordinary diff. Equations with one dependent variable.

2.
Matrices (I)

2.1
Types of matrices, Adjoint of matrix, Inverse of matrix, Rank of 
matrix, Linear dependence and independence of rows and columns of a 
matyrix over a real field, Reduction to normal form and partitioning of 
a matrix.

2.2
Systems of Homogeneous and non-homogeneous equations, their 
consistency and solutions.

3.
Complex Variables :

3.1
Functions of complex variables, Continuity and derivability of a 
function, Analytic functions, Necessary condition for f(z) to be analytic, 
sufficient condition (without proof), Cauchy-Riemann conditions in 
polar forms. Analytical and Milne-Thomson method to find analytic 
functions f(z)=u = iv where (i) u is given (ii) I is given (iii) u+v is 
given (iv) u-v is given, Harmonic functions and orthogonal trajectories.

3.2
Mapping


Conformal mapping, Bilinear mapping, Fixed points and standard 
transformation inversion, reflection, rotation and magnifications.

4.
Fourier Series :

4.1
Orthogonality and orthonormal functions, Expression for a function in a 
series of orthogonal functions, Dirichlet’s conditions, Fourier series of 
periodic functions with period 2/\ and 2 l. (Derivations of fourier 
coefficients a0 , aa , ba is not expected) Dirichlets Theorem Even and 
Odd functions. Halfrange sine and cosine expansions Parseval’s, 
Identities (without proof).

4.2
Complex form of Fourier series


Fourier integral and fourier transform with properties in detail.

References :

1.
P. N. Wartikar / J. N. Wartikar, Text Book Applied Mathematics, Pune 
Vidyarthi griha prakashan, 1981.

2.
Matrices Shantinarayan

3.
Vector Analysis, Murray R. Stiegel, Schaum Series.

	Class : S.E. (Instrumentation)
	Semester –III

	Subject : Electronic Devices & Circuits

	Period / week

1 period of 60 Min
	Lectures
	4

	
	Practical
	3

	
	Tutorial
	---

	
	Hours
	Marks

	Evaluation System
	Theory Examination
	3
	100

	
	Practical
	---
	---

	
	Oral Examination
	---
	25

	
	Term Work
	---
	25


1:  Diode applications:  - Clipping, Clamping, Two way clipping.



2: BJT: - Introduction to biasing, modeling, analysis of different transistor models like h-parameter, hybrid ( and high frequency model.



Analysis of biasing circuits: fixed bias, collector to base and voltage divider bias, calculation of stability factor, thermal stabilization and compensation, thermal runaway.
Amplification: Derivation of expressions for current, voltage gains and input-output impedances for CC, CB, CE amplifiers. 






3: FET: - Biasing circuits for FET amplifiers, AC equivalent circuit of FET, Derivation of expressions for voltage gain and output impedence of CD, CC, CS amplifiers.











4: Low frequency and high frequency analysis of BJT & FET amplifiers.


5: Analysis of RC coupled amplifiers; Cascode amplifier; Darlington pair and D.C. amplifier; Design of two stage RC coupled amplifier.





6: Introduction to positive and negative feedback: Negative feedback, Current, Voltage Series & Shunt type and its effect on Zi, Zo, Av, Ai and BW.



7: Oscillators: - RC phase shift, Wienbridge, Hartley Colpitts and Crystal oscillators. 











8: Voltage Regulators: - Analysis of Zener series and shunt regulators.


9:  Analysis and design of Large signal amplifiers, Class A, B, AB and C.


References:

1) Robert Boylestad and Louis, “Electronic devices and circuit theory”, 


Nashelsky, 4th Edition,
Prentice Hall of India Pvt. Ltd., New Delhi 1997

2) Millman and Halkias, “Electronic Devices and Circuits”, Tata McGraw Hill, 


1991.

3) David A. Bell, “Solid State Pulse Circuits”, PHI-1992

4) Boghart, “Electronics Devices and Circuits”, PHI, 1995.

5) Donald a.Neamen,"Electronic Circuit Analysis and Design",2nd Edition,McGraw Hill International,2001.

Experiments:

1) Clipping Clamping

i) Series Clipper.   ii) Shunt Clipper, iii) Two Way Clipper, iv) Clamping Circuit

2) Frequency Response of a CE amplifier with and without feedback using a bypass capacitor for RE.

3) RC coupled amplifier.

4) Determination of h parameters of a BJT.

5) Frequency Response of FET amplifier with and without feedback using a bypass capacitor for RS.

6) Wien Bridge oscillator using transistors.

7) RC phase shift oscillator or Hartley or Colpitts oscillator.

8) Voltage Regulator.

9) Any one of the following :

i) Darlington Amplifier.

ii) Cascode Amplifier.

10) Class A, B or C amplifier

Term-Work: Each student shall appear for at least one written test during the term. Journal should consist of at least 8 - experiments. Some of the above mentioned experiments and assignments must be done by using simulation software like P-SPICE or similar one. The above term-work will carry weightage of 25 marks. Distribution of marks: 15 marks for journal and 10 marks for test. 

	Class : S.E. (Instrumentation)
	Semester –III

	Subject : Electrical Network

	Period / week

1 period of 60 Min
	Lectures
	3

	
	Practical
	2

	
	Tutorial
	---

	
	Hours
	Marks

	Evaluation System
	Theory Examination
	3
	100

	
	Practical
	---
	---

	
	Oral Examination
	---
	---

	
	Term Work
	---
	25


1:
Network Theorems.

Solutions of networks with dependent sources, mesh analysis, supermesh 
analysis, nodal analysis, supernode analysis, source transformation techniques, 
super position theorem, Thevinin’s theorem, Norton’s theorem, Maximum power 
transfer theorem, Tellegen’s theorem, Millman’s theorem.


Solution of networks with AC sources (All theorems) analysis of multiwinding 
coupled circuits









2:
Graph theory and Network equation


Introductory definition – Graph of a network, trees, Co-trees, loops, Incidence 
matrix A, loop matrix B, cutest matrix Q, Network equilibrium equation, 
relationship between submatrices A, B & Q, Duality.





3:
Time Response of Network.
Network equation in time domain, First & Second order differential equation, 
Initial conditions, Procedure for evaluating initial conditions, Geometrical 
interpretation of derivations.







4:
Laplace Transform.

Laplace transform and its application to network analysis, transient and steady 
state response to step, ramp, impulse & sinusoidal input functions.

5:
Two-Port Network

Network functions driving point and transfer functions, two port network, open 
and short circuit parameters, ABCD parameters, interconnection of two part 
networks, permissibility of connection.





6:
Filters and Attenuators

Classification of passive filters, Lowpass filter, Highpass filter, Band pass filter.                          Band elimination filter, Filter networks, Equations of Filter Networks, T-Network, TT-Network, Characteristic impedance in the pass bands and stop bands, classification of pass band and stop band, Constant K-Filter, M-derived filters.


Attenuators : T-type, TT-type, Lattice attenuator, Bridged-T attenuator,    


            L-      type attenuator








7:
Elements of Realizability Theory


Location of poles & zeros, casuality and stability, Hurwitz polynomials, positive 
real functions, Elementary synthesis procedures.




8:
Synthesis.

Synthesis of one part networks with two kinds of elements. Properties & 
synthesis    

 of L-C, R-C, R-L driving point immitances, synthesis of R-L-C functions.




9:
Transfer function Synthesis:


Properties of Transfer functions, zeros of transmission, synthesis of Y21 and Z21 
with a 1-Ohm termination, synthesis of constant – resistance networks.

Reference:

1) Franklin F Kuo, “Network analysis & synthesis”, 1st Edition, 

Wiley International, 1962.

2) M. E. Van Valkenburg, “Network Analysis”, 3rd Edition,

Eastern Economy Edition, 1983.

3) D Roy Chaudhury,  “Network & systems”,

Wiley Eastern Limited, 1991.

4) William Hayt,Jr. Jack E Kemmerly, “Engineering circuit Analysis”

Tata McGraww Hill, 2002.

5) Joseph A Edminister, Mohmood Nahvi, “Electric Circuits”, 3rd Edition,

Tata McGraww Hill, 1999.

6) Sudhakar Shyammohan, “Circuits & Networks Analysis & synthesis”,

Tata McGraww Hill, 1998.

7) A.Bruce Carlson, “Circuits”, Brooks/Cole Thomson Learning, 2000.

8) Artice M. Dav, “Linear Circuits Analysis”, PWS Publishing company, 1998.

9) Charlesk. Alexander, Mathew N. O. Sadiku, “Fundamentals of Electric Circuits”,

    McGraw Hill, 2000.

Experiments:

1)To determine the time response of a first order and second order system.

2)To determine the steady state response of any system to step and ramp input.

3)To determine the different parameters of two port networks listed in the syllabus.

4)To determine the characteristics of various filters.

Tutorials :
1) a) One example indicating concept of superloop and super node.

b) One example of indicating the application of Thevenin’s and Norton’s theorem in presence of dependent sources.

2)  The incidence, Cut-Set, Tie-Set, F-CutSet and F-Tie-Set Matrices should be written for one given graph.

3) a)   Examples on evaluating the transient and steady-state conditions for a R-L, R-C 

circuits for DC conditions.

b) Examples on evaluating the transient and steady-state conditions for a R-L-C series or parallel connections for different values of resistance. The concept of overdamped, critically damped, underdamped, oscillatory and unbounded response should become clear from this problems.

4)        Evaluating the above examples using Laplace Transform.

5)        Four examples on Hurwitz’s Polynomial. Necessary and sufficient condition for 

            Positive real function.

6)        Three examples on realization of R-L, R-C, L-C functions.

           One example on synthesis of R-L-C function.

7)        One example on the synthesis of Y21 and Z21 with a 1 ( termination.

Term-Work: Each student shall appear for at least one written test during the term. Journal should consist of at least 3 experiments and 5 tutorials properly recorded and graded as well as assessed test paper. The term-Work will carry weightage of 25 marks. Distribution of marks: 15 Marks for Journal and 10 Marks for Test.

	Class : S.E. (Instrumentation)
	Semester –III

	Subject : Electrical Technology and Instruments

	Period / week

1 period of 60 Min
	Lectures
	4

	
	Practical
	3

	
	Tutorial
	---

	
	Hours
	Marks

	Evaluation System
	Theory Examination
	3
	100

	
	Practical
	---
	---

	
	Oral Examination
	---
	---

	
	Term Work
	---
	25


1: Measurement of RLC








Measurement of low, medium and high resistances - Whetstone Bridge, Kelvin's Bridge, Ohm Meter, Mega Ohm bridge, megger, A.C. bridges for measurement of L, C. Schering Bridge.



 



        
2: Measurement of Electrical Quantity





Construction, working and errors in electrodynometer type wattmeters, low p. f. wattmeters. Construction, working and errors in Induction type energy meter         (1 phase and 3 phase). Maximum demand indicator. Trivector meter. Digital energy meter (block diagram only) Power factor meter, construction and 
working of moving iron and dynamometer type. Frequency meter; mechanical
resonance (vibrating reed type ) and electrical resonance type. Instrument transformers (principle, working and uses). Energy tariffs.
     






       

3: D. C. Motors









Principle, types, back e.m.f, torque equation, characteristics, starting, speed control, breaking and application.




                            

4: Transformer









Construction and working of single-phase transformer, e.m.f. equation, phasor diagram and equivalent circuit. O. C. and S. C. test, efficiency and regulation, all 
day efficiency, polarity test.


5: Three Phase Induction Motor






Rotating magnetic field, construction & principle of operation, slip, rotor 
frequency, development of equivalent circuit, torque equations, torque-slip characteristics, speed control, starting methods, motor rating. High efficiency Induction motor, Linear Induction motor, Induction Generator (Only Principle)

6: Fractional Horse Power Motors






Single phase Induction motor (Resistance split phase, capacitor split phase), Shaded pole I. M., Universal I. M., A. C. series motor, Hysteresis motor, Brushless D. C. motor, Stepper motor (permanent magnet and variable reluctance).
     

References:

1)
Golding and Widdis, “Electrical Measurement and Measuring Instruments”, 

1st Edition, Wheeler Publishing, 1979.

2)
A. K. Sawhney, “Electrical & Electronics Measurements and Instrumentation”, 10th Edition, Dhanpat Rai & Co. Pvt. Ltd., 1993.

3)
I. J. Nagrath, D. P. Kothari,  “Electrical Machines”, 2nd Edition - 

Tata McGraw Hill, New Delhi 1997

4)       Dr. P. S. Bhimbra, “Electrical Machinery”, 5th Edition 

Khanna Publishers, Delhi, 1997.

5)
 M. G. Say, “The Performance & Design of Alternating Current Machines”,

 3rd Edition, CBS Publisher & Distributor, Delhi, 1983.

6)       Openshaw Taylor, “FHP Motors”, Addison Wesley, 1976

Experiments:

1) Measurement of resistance by using Wheatstone's Bridge and 


Kelvin's Double-Bridge.

2)
Capacitance measurement by using Schering Bridge.

3)
Calibration of 1 Phase & 3 Phase Energy meter.

4)
Speed Control of D.C. motor.

5)
Load Test on D. C. motor.

6)
O.C. & S.C. test on 1 phase transformer.

7)
O.C. & S.C. test on 3 Phase Induction motor.

8)
Load test on 3 phase I.M.

9)
Starting of I.M. by D.O.L., auto transformer star / delta and rotor resistance      starter.

10)
Study of different types of Fractional HorsePower motors.

Term-Work: Each student shall appear for at least one written test during the term. Journal should consist of 8-experiments from the list given above, properly recorded and graded as well as assessed test paper. The term-work will carry weightage of 25 marks. Distribution of marks: 15 Marks for Journal and 10 Marks for Test. 
	Class : S.E. (Instrumentation)
	Semester –III

	Subject : Engineering Materials and Components

	Period / week

1 period of 60 Min
	Lectures
	3

	
	Practical
	---

	
	Tutorial
	1

	
	Hours
	Marks

	Evaluation System
	Theory Examination
	3
	100

	
	Practical
	---
	---

	
	Oral Examination
	---
	---

	
	Term Work
	---
	25


1: Materials for resistors (carbon, wire-wound, film, etc.), conductors and switches. Electrical conductivity of alloys, color code for resistor.     

2: Soldering, Brazing and welding process and materials, fluxes.      

3: Semiconductors: Conduction process in semiconductors, electrical conductivity of p & n type semiconductors, diffusion process, pn junction and current flow in pn junction, breakdown in pn junction. Hall Effect and its 
measurements.









4: Crystal growth (specially epitaxial growth) and I. C.




5: Materials for photoconductive, photo emissive and solar cell.      

6: Dielectric properties of insulators – in static field. Polarization and dielectric constant, Dielectric constant of gases. The internal field in solids and liquids. Spontaneous polarization, Ferro electric materials. Types and values of condensers, temperature compensation, electrolytic capacitors.  

7: Insulators: Dielectric properties, permitting polarization, dielectric loss, 
non-linear dielectric materials, piezo electricity, Ferro-electricity, Breakdown 
of solid insulators, electro ceramic insulating material. 

8: Magnetic properties of Materials: The magnetic dipole moment of current loop. Diamagnetism. The origin of permanent magnetic dipoles in matter. Para magnetism, Ferromagnetism, Hysteresis, Spontaneous magnetization and Curie-Wein law, Composite magnet, NEOREC Magnets, REC magnets.









9: Ferromagnetic, Ferrimagnetic and Anti-Ferromagnetic materials and effect 
of hardening, all ferrous and non-ferrous materials.



10: Transducer Materials: materials for strain gages – wire resistance material, backing material, gage bonding cement, RTD materials, Thermistor materials, thermocouple materials for various types, electroceramic, insulating materials, composite magnets, NEOREC magnets, REC magnets.    







11: Control Valves Material: Different materials used for body, valve trim, bolting material, actuator and backing material.



References:

1) A. J. Dekker, “Electrical Engineering Materials”, 21st Edition,


Prentice Hall of India (P), Ltd, New Delhi, 1999.

2) Allison, “Electronic Engineering Materials and Devices”, 

Tata McGraw Hill Publishing Company, New Delhi, 1990. 

3) Hans D. Baumann, “Control Valve Primer”, ISA, 1998.

4) Rangan, Mani, Sharma, “Instrumentation Systems and Devices”, 2nd Edition, Tata McGraw Hill, 1998.

Term-Work: Each student shall appear for at least one written test during the term. Journal should consist of at least 8 assignments properly recorded and graded as well as assessed test paper. The term-work will carry 25 Marks. Distribution of Marks: 15 Marks for Journal and 10 Marks for Test. 

	Class : S.E. (Instrumentation)
	Semester –III

	Subject : Fundamentals of Process Measurements

	Period / week

1 period of 60 Min
	Lectures
	3

	
	Practical
	2

	
	Tutorial
	1

	
	Hours
	Marks

	Evaluation System
	Theory Examination
	3
	100

	
	Practical
	---
	---

	
	Oral Examination
	---
	---

	
	Term Work
	---
	25


1: Fluid Flow:










1.1 Principles of Fluid Flow: The law of conservation of mass, differential equation of motion in fluid flow - Navier - Stokes equation; flow types-laminar, turbulent, flow over plates.

1.2 Fluid properties.

1.3 Fluid pressure and it's measurement.

1.4 Dynamics of fluid flow - basic equation of fluid flow, fluid motion model analysis 

Laminar flow - Reynolds no. and Reynolds experiment, critical velocity, Turbulent flow.

1.5 Compressible fluids.

1.6 Flow through orifice & mouthpiece. Flow through Weirs and Notches. Flow through pipes.

2: Heat Transfer:


2.1 Modes of heat transfer Fourier's law of heat conduction One dimensional steady state heat conduction through plane and composite walls.

2.2 Principles of heat convection: Newton's law of heat convection, Heat transfers co-efficient - Empirical relation for free and forced convection.

2.3 Thermal radiation: Stefan - Boltzman's law. Absorption, reflection and transmission - Kirchoff's law, black and gray body radiation.

3: Pneumatics:
                              





       

3.1 Fundamentals & terminology of control, control sequence, signal flow & circuit 

 planning  basics of feed back control system, two position control, time motion 

 diagram.

3.2 Logic elements, ISA symbols, P & I diagrams.

3.3 Design, analysis & case studies in low cost automation.

References For Fluid Flow:

1) Dr. Jagdish Lal, “Fluid mechanics and Hydraulics”, Metropoliton book co.Pvt. Ltd., 1985.

2) S. Ramamurtham, “Hydraulic fluid mechanics and fluid machines”, Danpat Rai and sons, 1988.

3) R. K. Rajput, “Fluid Mechanics and Hydraulics Machines”, S. Chand and Co.,1984.

4) K. L. Kumar, “Fluid Mechanics”, Tata McGraw Hill, 1984.

References For Heat Transfer:

1) C. P. Gupta and R.Prakash, “Engineering thermodynamics”, Nemchand and Bros. Roorkee, 1984.

2) S. P. Sukhatme, “A text book on Heat Transfer”, Orient Longmwn Ltd, Mumbai, 1983.

3) Mathur and Mehta, “Thermodynamics & Heat Power Engineering”, Jain Bros. N. Delhi, 1985.

4) Dr. Domkundwar, “A Text Book of Heat Transfer”, Dhanpat Rai and Sons, 1980.

5) Irving Granet and M. Bluestein, “Thermodynamics and Heat Power”, 6th Edition, 

Pearson Education Asia, 5th Indian Reprint, 2001.

References For Pneumatics:

1) Fundamentals of Pneumatic Control Engineering: FESTO Control, 1999.

2) Pneumatics - Basic Level: FESTO Control, 1999.

Experiments:

1) Flow measurement through orifice.

2) Flow measurement through venturi tube.

3) Flow measurement through rotameter.

4) Flow measurement through pitot tube.

5) Flow measurement through weirs.

6) Flow measurement through notches.

7) (a) and (b).Measurement on heat conduction and convection.(by thermal sensors & pyrometry.)

8) Formulation of heat transfer co-efficient.

9) (a) and (b).Measurement on heat absorption and reflection.

10) Dynamics modelling of pneumatic system, response & stability.

Term-Work: Each student shall appear for at least one written test during the term. Journal should consist of at least 8-Experiments performed based on the above syllabus duly graded and recorded as well as assessed answer-book. The Term-Work will carry weightage of 25 marks. Distribution of marks: 15 for Journal and 10 for Test.

	Class : S.E. (Instrumentation)
	Semester – IV

	Subject : Applied Mathematics IV

	Period / week

1 period of 60 Min
	Lectures
	4

	
	Practical
	---

	
	Tutorial
	---

	
	Hours
	Marks

	Evaluation System
	Theory Examination
	3
	100

	
	Practical
	---
	---

	
	Oral Examination
	---
	---

	
	Term Work
	---
	---


1.
Vector & Analysis :

1.1
Scalar and Vector point functions, Directional derivative, Curl and 
divergence, conservative, Irrotational and solenoidal fields.

1.2
Line Integral, Green’s theorem for plane regions and properties of line 
integral, Stoke’s theorem, Gauss’s divergence theorem (without proof) 
related identities and deductions.

2.
Matrices (II)

2.1
Brief revision of vectors over real field, Inner product, Norm, Linear 
independence and orthogonality of vectors.

2.2
Characteristic polynomial, characteristic equation, characteristic roots 
and characteristic vectors of a square matrix, Properties of 
characteristic roots and vectors of different types of matrices such as 
Orthogonal matrix, Hermitian matrix, Skew-Hermitian matrix, 
Diagonable matrix, Cayley Hamiltons theorem (without proof), 
Functions of a square matrix, Minimal polynomial and Derogatory 
matrix.

2.3
Quadratic forms, congruent and orthogonal reduction of quadratic 
form, Rank, Index signature and class value of quadratic form.

3.
Complex Variables :

3.1
Line integral of a function of complex variable, Cauchy’s theorem for 
analytic function (with proof), Cauchy’s Goursat theorem (without 
proof), Properties of Line Integral, Cauchy’s integral formula and 
deductions.

3.2
Singularities and Poles : Taylor’s and Laurent’s development (without 
proof), Residue at isolated singularity and its evaluation.

3.3
Residue Theorem application to evaluate real integrals of type


I2/\ f(cos0, sin0)d0 and   f(x)dx

Refrences :

1.
Complex Variable – Churchill, McGrawhill, 2nd edition, 1960.

2.
Theory of Function Complex Variable – Shantinarayan, S. Chand & Co., 
1979.

3.
Engineering Mathematics – S.S. Sastri, Printice Hall of India, 2nd 
edition, 1989.

4.
Element of Applied Mathematics – P. N. Wartikar / J. N. Wartikar, Pune 
Vidyarthi Griha Prakashan, 1981.

	Class : S.E. (Instrumentation)
	Semester – IV

	Subject : Industrial Electronics

	Period / week

1 period of 60 Min
	Lectures
	4

	
	Practical
	3

	
	Tutorial
	---

	
	Hours
	Marks

	Evaluation System
	Theory Examination
	3
	100

	
	Practical
	---
	25

	
	Oral Examination
	---
	25

	
	Term Work
	---
	25


1: POWER SEMICONDUCTOR DEVICES:







a) Introduction to construction, characteristics, ratings, data sheets and 

Applications  of power diodes, power BJT, power MOSFET, SIT and 

IGBT.

  b) Study of Thyristors: constructions, characteristics, ratings of SCR, TRIAC, 

MCT, GTO, and LASCR.

c) Comparison and selection criteria for above devices.

d) Switching/triggering method: Switching methods/ types of triggering, triggering devices DIAC, SUS, SBS, UJT and PUT

e) Thyristors Commutation techniques.

f) Protection scheme against over-current over-voltage, dv/dt , di/dt. (14 P)

2: Thyristor Application:








a) Controlled rectifiers: Principles of operations of phase controlled converters, single phase and 3 phase semi converters, full converters and bridge converters. DC controlled application with soft-start circuit.

b) Industrial Applications: Temperature controller, resistance welding equipment with thyristorised control circuit: only principle and circuit scheme, electronic timer using SCR-UJT.

c) AC power control using SCR-UJT and TRIAC-DIAC like universal motor speed controller fan regulator.

    d) AC voltage stabilizer: principle of operation, Types: servo, static.       

3: Inverters:









Principles
of operation of inverters, PWM inverter, series and parallel inverters, bridge inverter, basic circuit scheme of IGBT/power MOSFET Based inverter circuits. Suitably in different applications of different capacities and frequencies operation. Principle of ZVS/ZCS resonant converters.



4: Choppers:










Basic operation of choppers, study of different types simple chopper circuits likes step up choppers, step down choppers and Jones chopper. DC motor speed control application using chopper.






5: Switch Mode Power Supplies:







        Basic concept schemes. Working principles of Buck, Boost, Buck-Boost converter merits and demerits, applications.




6: Induction and Dielectric Heating:







        Induction and Dielectric heating process, Block diagram, merit/demerits and applications. 










7: Design of SCR based DC power circuits including UJT as triggering device.                   
                                                                                                 
8:  Design of SCR/TRIAC based AC power control circuits including UJT/DIAC as a triggering device








References:

1) Dubey, Doralda et. al, “Thyristorised Power Controller”, Wiley Eastern Ltd., 1993. 

2) Samir K. Datte, “Power Electronics and Control”, PHI, 1986.

3) Mohan Undeland Robbins, “Power Electronics- Converters application and 

Design”, Wiley Eastern, 1995.

4) S. K. Bhattacharya, “Industrial Electronics and Control”, TATA McGraw Hill, 1995.

5) P. S. Bimbhra, “Power Electronics”, Khanna Publishers, 1998.

6) P.C. Sen, “Power Electronics”, Tata McGraw Hill,1998.

7) P. C. Sen, “Modern Power Electronics”, Wheeler Publications, 1992.

8) Jerrald E William, “Practical Transistor Circuits- Design and analysis”, Tata McGraw Hill, 1976.

9) M. H. Rashid, “Power Electronics”, 2nd Edition, PHI, 2000.

10)  SCR Manual: General Electrical

11)  Vedam Subrahmanyan, “Power Electronics”, New edge Int.2000

12)  Jai P. Aggarwal, “Power Electronics System Theory and Design”, Pearson Education Asia, 2001.

Experiments:

1)  SCR characteristics.

2) TRIAC and DIAC characteristics.

3) Study of various triggering circuits.

4) Half wave and full wave controlled rectifier.

5) SCR based series inverter. 

6) SCR based parallel inverter.

7) IGBT based inverter.

8) Induction heating and Dielectric heating.

9) DC motor speed control using chopper.

10)  SCR/TRIAC based AC power control circuit.

11)  Applications using MOSFET/IGBT.

12)  Study of SMPS.

Term work: Each student shall appear for at least one written test during the term. Report on at least 8-experiments performed out of the list given above and graded answer books for the test shall be submitted as term work. Distribution of marks: 15 Marks for Journal and 10 Marks for Test.

	Class : S.E. (Instrumentation)
	Semester – IV

	Subject : Basic Control System

	Period / week

1 period of 60 Min
	Lectures
	4

	
	Practical
	2

	
	Tutorial
	---

	
	Hours
	Marks

	Evaluation System
	Theory Examination
	3
	100

	
	Practical
	---
	---

	
	Oral Examination
	---
	25

	
	Term Work
	---
	25


1: Introduction




 

Definition of control system and related terms, Open loop and Closed-loop system, examples. Development of Automatic Control Systems, Classification of control system, examples. Analysis and design objectives - transient response,  steady-state response, stability, Design process.





2: Mathematical Models of Physical Systems.

Definition of physical systems, Principle of superposition and homogeneity, linear non-linear, time varying, time invariant systems. Types of dynamic models, Linear elements of electrical and mechanical systems, Differential equations of physical systems – mechanical systems, electrical systems, thermal systems, fluid systems, pneumatic systems. Analogous systems,





3: Transfer Function and Feedback Characteristics.

Definition of transfer function, Sinusoidal Transfer function, transfer functions of physical systems. Block diagram algebra, reduction rules, signal flow graphs- definition, construction, properties, and Mason’s gain formula, sensitivity of closed loop and open loop system, effect of feedback, effect of disturbances signals, regenerative feedback with examples. 






4: Servomechanism 

Definition of servomechanism, block diagram of servosystems -  AC Servosystem, DC Servosystem,  servocomponents- potentiometer, Synchros, AC servomotor, DC servomotor, AC/DC-Tachometer, servoamplifiers,


5: Time Response Analysis. 

Standard test signals - pulse and impulse function, step function, ramp function, parabolic function, sinusoidal function, Dynamic response, Time response of first-order systems, Time response of second order-systems, specifications, steady - state error, system types and error constants. Effect of adding zeros and poles to a system, design specifications of second order system- desired close loop pole location and the dominant condition.







5: Stability Analysis and Root Locus.

Concept of stability, definitions, bounded input-bounded output stability, relative stability, necessary and sufficient conditions for stability. Routh stability criterion, applications, Relative stability analysis, Root locus technique, concept, construction of Root Loci, Root Loci of different systems.




6: Frequency Response and Stability Analysis.

Correlation between Time and Frequency response, Polar plots, Bode plots, Log magnitude versus Phase plots, Nyquist Stability Criterion, frequency response specifications, stability analysis using – bode, polar, log-magnitude versus Phase plots. Definitions and significance of gain margin and phase margin, Sensitivity analysis in frequency domain.








References:

1. I. J. Nagrath., M. Gopal., “Control System Engineering”, 

New Age International (P) Ltd., Publishers –2000.

2. M. Gopal, “Control Systems Principles and Design”,  

Tata McGraw-Hill Publishing Co. Ltd., New Delhi, 1998.

3. Norman S. Nise, “Control Systems Engineering”, 3rd Edition, 

John Wiley and Sons, Inc. – 2000.

4. Paul H. Lewis, Chang Yang, “Basic Control Systems Engineering”, 

Prentice Hall International, INC. – 1997.

5. Benjamin C. Kuo, “Automatic Control Systems”, 6th Edition, 

Prentice Hall of India, New Delhi – 1993.

 Experiments:

1) a) To study the characteristics of Synchros Transmitter and Receiver.

b) Synchro as an error detector.

2) To study DC position control system.

3) To find characteristics of AC servo motor. 

4) To study the operation of stepper Motor.

5) To study time response of Type 0, 1, 2 systems.

6) To study the Frequency response of First and Second order systems.

7) To study the effect of damping factor on the performance of second order system.

8) To study the effect of time constant on performance of Ist order system

Assignments:

One assignment from each topic –

a) Dynamic response of physical systems.

b) Effect of feedback and disturbances.

c) Sensitivity analysis in Time domain and Frequency domain.

d) Stability analysis in Time domain and Frequency domain.

Term-Work: Each student shall appear for at least one written test during the term. Journal should consist of at least 6 experiments from the above list and all assignments properly recorded and graded as well as assessed test paper. Some of the above mentioned experiments and assignments must be done using simulation software like MATH CAD/MATLAB/SCILAB or similar one. The above term-work will carry weightage of 25 Marks. Distribution of Marks: 15 Marks for Journal and 10 Marks for Test.

	Class : S.E. (Instrumentation)
	Semester – IV

	Subject : Transducer for Instrumentation

	Period / week

1 period of 60 Min
	Lectures
	3

	
	Practical
	2

	
	Tutorial
	---

	
	Hours
	Marks

	Evaluation System
	Theory Examination
	3
	100

	
	Practical
	---
	25

	
	Oral Examination
	---
	25

	
	Term Work
	---
	25


1: Transducer. 

Definition, Classification – Active and Passive, Primary and Secondary, Mechanical, Electronic, Electrical, Analog and digital, rotary shaft encoder. Classification based on principle of conversion, Selection criteria, sources of errors for parameter under measurement, transducers characteristics – linearity, sensitivity, accuracy, precision, resolution, threshold, dead-zone, Hysteresis, range, span, fidelity, speed of response, dynamic error, frequency response,  








      

2: Displacement Transducers.

Resistive Transducers - potentiometer, Strain gage theory and applications, Piezoresistive effect, sensitivity calculation, gage factor, relation between gage factor and Poission’s Ratio, types of gages – metal wire, metal foil, thin metal films, semiconductor, rossets, load cells, strain gage arrangements for temperature compensation and better sensitivity - half poisson’s arrangement, full poisson’s arrangement, strain gage measurement circuit (single, half and full bridge). 

Variable inductance transducers - variable reluctance, variable permeance variable inductance, LVDT, RVDT, Magnotostrictive, Eddy current, noncontacting transducers.

Capacitive type displacement transducers – capacitance pickup, sensitivity and linearity of capacitance and differential capacitance transducer.

Piezoelectric transducers – principle, charge and voltage sensitivity, modes of operation, equivalent circuit and responses,

3: Velocity, Acceleration and Vibration Transducer

Hall effect proximity pickup, magnetic and pulse counting methods, seismometer, Accelerometer – Seismic absolute displacement, velocity acceleration pickup, digital accelerometer, theory of vibration and acceleration pickup.








     

4: Force, Torque, Shaft Power Measurement and Weighing

Force: Basic methods of force measurement, elastic force transducer, strain gage, LVDT, piezoelectric, load cells, vibrating wire, digital force measurement.

Torque: Strain gage torque measurement, feedback torque sensor, torsion bar dynamometer.

Shaft Power: Dynamometer instantaneous power measurement and alternator power measurement. 

Weighing: Principle, different weighing transducers, calibration of weighing system.








     

5: Temperature Transducers

Temperature scales and standards, classification of temperature sensors, bimetallic thermometer, thermal expansion methods, filled system thermometers, pressure thermometer. Electrical transducers – RTD – types – 3 wire and 4 wire method, advantages and limitations, thermistor – types, (NTC, PTC) measuring circuit and applications. Thermocouple – terminology, types, and characteristics, laws of thermoelectricity, cold junction compensation methods, correction factor calculation.


     

6:  Pressure Transducers.

Pressure Scales and Standards, principles, types. Manometers – U-tube, Well type, inclined tube, ring balanced, and digital manometer. Elastic pressure sensor – bellows, bourdon tubes, diaphragm – types, range, sensitivity, construction, advantages and limitations.

Electronic Pressure Sensors – LVDT, Strain gage, piezoelectric, and magnetic,

Differential Pressure Measurement – Force balance type, motion balance type, capacitive.

High Pressure Sensors – Dead Weight Tester, bulk modulus cell, Bridgeman type. 

Vacuum Sensors – Mc Leod gage, Thermal conductivity – pirani gage, thermocouple gage, and ionization type.


7: Flow Transducers.

Variable head type – orifice, venturi tube, pitot tube, annubar, limitations of eccentric segmental, concentric orifice plates, flow nozzles, 

Variable area type – rotameter, 

Turbine type, Target type, Magnetic flowmeter, Vortex shedding type, positive displacement, direct mass flowmeter, anemometer, total flowmeters and solid flowmeters.   







       

8: Level Transducer.

Float, displacer, bubbler, diaphragm, box type, DP cell, Load cell, ultrasonic, capacitive, resistance type, solid level detector.   


       

9: Miscellaneous Transducers.

Viscosity and density, humidity and moisture, pH, smoke detector, chemical sensors, biosensors, 






       

References:

1) E. O. Doeblin, “Measurement Systems”, McGraw Hill, 1990.

2) Rangan, Sarma, Mani, “Instrumentation Systems and Devices”, 2nd Edition, Tata McGraw Hill, 1998 

3) Thomas G. Bekhwith, N. L. Buck, R. D. Marangoni, “Mechanical measurement”, Narosa Publishing House, New Delhi, 1992.

4) A. K. Sawhney, “Electrical and Electronic Measurements and Instrumentation”, Dhanpat Rai and Company, 1997. 

5) R. H. Warring and Gibilsco, “Fundamentals of Transducers”,  Tab Book Inc., 1985.

6) Liptak and Venzel, “Instrument Engineer’s Handbook”, Chilton Book Company, 1985.

Experiments:

1) Calibration of strain gage indicator and weight measurement.

2) Calibration of pressure gage using dead weight tester.

3) To plot the characteristic of LVDT.

4) To plot the characteristics of capacitive transducer

5) To plot the characteristics of temperature transducers – RTD, Thermistor.

6)  Level measurement using capacitive probes, air purge method.

7) Study of bellows, bourdon tubes and diaphragm. 

8) Humidity measurement by psychrometer. 

9)  To compare performance of J, K, R, S, T Thermocouples.

10)  To calibrate temperature sensors.

11)  Study and calibration pH meter.

12)  Flow measurement by – orifice, venturi, rotameter and magnetic flowmeter.

Term-Work: Each student shall appear for at least one written test during the term. Journal should consist of at least 10 experiments from the list given above as well as assessed test paper. The term-work will carry weightage of 25 marks. Distribution of marks: 15 Marks for Journal and 10 Marks for Test.

	lass : S.E. (Instrumentation)
	Semester – IV

	Subject : Logic Circuits

	Period / week

1 period of 60 Min
	Lectures
	3

	
	Practical
	2

	
	Tutorial
	---

	
	Hours
	Marks

	Evaluation System
	Theory Examination
	3
	100

	
	Practical
	---
	25

	
	Oral Examination
	---
	25

	
	Term Work
	---
	25


1: Introduction:

Number Systems, Binary, Octal, Hexadecimal and Others. Conversion from one system to another. Arithmatic, Binary BCD and Hexadecimal.




2:  Binary Codes







          

Weighted, Reflective, Sequential, Gray, Error detecting codes, odd, even parity, Hamming codes, Alphanumeric, Morse, Teletypewriter ASCII, EBCDIC codes, Converting Binary to Gray & Gray to Binary and XS3.




 3: Boolean Algebra Logic Gates




          

AND, OR, NOT, XOR, XNOR, operations NAND, NOR use of universal gates for performing different operations. Laws of Boolean Algebra. De-Morgan's theorems. Relating a Truth Table to a Boolean 
Expression. Multi level circuits. 

4: Combinational Circuits






K-Maps and their use in simplifying Boolean expressions, Minterm, Maxterm SOP and POS implementation. Implementing a logic function using universal gates .Variable entered maps for five and six variable functions Quine McClusky tabular techniques.









5: Combination Logic Circuit Design.







Designing code converter circuits e.g. Binary to Gray, BCD to Seven segment, Parity Generator. Binary Arithmetic Circuits :- Adders, Subtractors (Half and Full), BCD adder-
Subtractor, Carry Lookahead adder, Serial adder, Multiplier Magnitude 
Comparators, Arithmatic Logic units.





6: Use of Multiplexers in logic design.






Multiplexer (ULM). Shannon's theorem. ULM trees. De-Multiplexers, Designing using ROMs & ULMs. Hazards in combinational circuits.




7: Sequential Logic Circuits.







Comparison of Combinational & Sequential circuits, Multi-vibrators (Astable, Monostable & Bistable), Flip-flops, SR, T, D, JK, Master-Slave JK, Converting one 
flip-flop into another, use of Debounce switch. Counters Modulus of a counter, Ripple counters, Up/Down Counter, Designing sequential counters using gate IC and counter IC by drawing state transition diagram & state transition table.Ring counter Johnson counter, twisted ring counter, Pseudo random number generator, Unused states and locked conditions.



8: Registers. 









Serial input serial output; Serial input parallel output; Left shift Right shift register, Use of register ICs for sequence generator and counters.



9: Memories. 









RAM, ROM the basic cell IC bipolar, CMOS, RAM dynamic RAM cell. 
Magnetic core 
NVRAM, bubble memory, CCD, PAL, PLA.





10: Logic Families.










RTL, DTL, TTL, schottky clamped TTL, Tristate gate ECL, IIL. MOS devices CMOS comparison of logic families, Interfacing different families. TTL with CMOS, NMOS, TTL, ECL & TTL, IIL & TTL.







References:

1)    Floyd Thomas L., “Digital fundamentals”, 

3rd edition, Belland Howell Company – 1993.

2)     R. P. Jain, “Modern Digital Electronics”, 


Tata McGraw Hill, 1984.

3)   Malvino Leach, “Digital Principle and Applications”,  

       Tata McGraw Hill, 1991.

4)     M. Morris Mano, “Digital Design”, 

       Prentice Hall International – 1984.

5)    A. E. A. Almaini, “Electronic Logic Systems”, 


2nd edition, PHI – 1986.

6)    Malvino , “Digital Electronics”, Tata McGraw Hill, 1997.

7)   Tocci, “Digital Systems”, PHI, 2000.

8)   Dr. Nandini K. Jog, “Logic Circuits”, 2nd edition,


Nandu publishers & printers Pvt. Ltd. 1998.

Experiments:

1)
Implementing study of Gates and Logic Operations like, NOT, AND, OR, NOR, XOR & XNOR using (i) all NAND Gates (ii) all NOR Gates

2)
Implementing a Binary to Gray, Gray to Binary or Binary to XS3 code converter using gate ICs

3)
Simplifying 3, 4 variable logic functions and implementing them using gate ICs. 
AND/OR, OR/AND, all NAND and all NOR.

4)
Constructing flip-flops like SR, D, JK and T using all NAND Gates and a 
Debounce switch.

5)
Designing a mod N counter where N<14 using J K flip-flops and D flip-flops.

6)
Design of a ripple counter / OR a two bit comparator using Gate ICs.

7)
Building of a ring counter and a twisted ring counter using D flip-flop ICs.

8)
Any one of the following

(i) Full Adder using Gates and using Decoder or a Multiplexer.

(ii) Using a counter ICs like 7490 or 7492 or 7493 as a BCD counter.

(iii) Using a shift register as a sequence generator.

Term Work: Each student shall appear for at least one written test during the term. Journal should consist of any 7 experiments from above list properly recorded and graded as well as assessed test paper. The term-work will carry weightage of 25 Marks. Distribution of marks: 15 Marks for Journal and 10 Marks for Test.  

	Class : S.E. (Instrumentation)
	Semester – IV

	Subject : Analytical Instrumentation

	Period / week

1 period of 60 Min
	Lectures
	3

	
	Practical
	2

	
	Tutorial
	---

	
	Hours
	Marks

	Evaluation System
	Theory Examination
	3
	100

	
	Practical
	---
	---

	
	Oral Examination
	---
	25

	
	Term Work
	---
	25


1: Introduction



Introduction to chemical instrumental analysis, advantages over classical methods, classification: Spectral, Electroanalytical and separative methods. 

2: U. V. and Visible Spectroscopy



Laws of photometry (Bear and Lambert’s Laws), instruments components - radiation sources, wavelength selectors – filters and monochromators, sample containers, radiation detectors, signal processors and readouts.



3: Nuclear Magnetic Resonance (NMR) Spectrometry



Principle, Nuclear spin, Nuclear energy levels, resonance condition, NMR absorption spectra, chemical shift, constructional details of NMR spectrometer, sensitivity enhancement techniques, spin decoupler, Fourier transform NMR spectroscopy, Electron spin Resonance (ESR) Spectrometry: Principle, constructional details.



4: Fluorimeters and Phosphorimeters




Principle, single and double beam filter fluorimeter, ratio fluorimeter, spectrofluorimeter, microprocessor based instruments, phosphorescence spectrometer, Raman spectrometer, Raman spectrophotometer, photoacoustic and photothermal spectrometers.



5: Mass Spectrometer



Basic mass spectrometer components, types – magnetic deflection type, time of flight, radio frequency, double focusing, quadratic type, Gas Chromatograph, Mass Spectrometer (GCMS) systems, resolution of mass spectrometer, application, Electron and Ion spectrometer: surface spectroscopic techniques, electron spectroscopy for chemical analysis (ESCA), Augar spectroscopy (AES), secondary ion mass spectrometry (SIMS) and ion scattering spectroscopy (ISS).

6: Radio Chemical Instrumentation



Radio chemical methods, radiation detectors – ionization chamber, Giger Muller counter, proportional counter, scintillation counter, semiconductor detectors, pulse height analyzer, X-ray spectrometry: X-ray spectrum, instrumentation for X-ray spectrometry, X-ray diffractometers, X-ray absorption meter.



7 : Gas and Liquid Chromatography



Classification, basic parts of gas chromatograph – carrier gas, sample injection system, chromatographic column, thermal component temperature conductivity, flame ionization, electron capture, Argon ionization detector, etc. recording instruments, introduction to liquid chromatography, Ion – Chromatography Technique and applications. 







8: Gas Analyzers.



 Oxygen, Carbon monoxide, Carbon dioxide, Nitrogen analyzer, gas density analyzers.










References:

1. R. S. Khandpur, “Handbook of Analytical Instrumentation”, Tata McGraw Hill, 1989.

2.
Willard, Merit, Dean, “Instrumental Methods of Analysis”,


CBS Publishers and Distributors, 1986. 

3. Robert D. Brown, “Instrumental Methods of Chemical Analysis”, McGraw Hill International Edition, 1987.

4. Carr and Brown, “Sampling Systems for Process Analysis”, Pearson Education Asia, Indian reprint, 2001. 

5. D. A. Skoog, “Principles of Instrumental Analysis”, Saunders College Publishing, 1985.

Experiments:

1) Photoelectric Calorimeter

2) Densitometer 

3) Refractometer

4) Single beam Spectrometer for UV/VIS range.

5) Double beam Spectrometer for UV/VIS range.

6) Gas chromatograph

7) Giger Muller Counter

8)  Scintillation Counter

9) Atomic absorption spectrometer

10)  Balance Cell Calorimeter.

Term-Work: Each student shall appear for at least one written test during the term. Journal should consists of at least 8 – experiments from the list given above, properly recorded and graded as well as assessed test paper. The above term-work will carry weightage of 25 marks. Distribution of marks: 15 marks for Journal and 10 marks for Test.

	Class : T.E. (Instrumentation)
	Semester – V

	Subject : Applied Mathematics-V

	Period / week

1 period of 60 Min
	Lectures
	4

	
	Practical
	---

	
	Tutorial
	---

	
	Hours
	Marks

	Evaluation System
	Theory Examination
	3
	100

	
	Practical
	---
	---

	
	Oral Examination
	---
	---

	
	Term Work
	---
	---


1.
Random Variables :


Discrete and continuous Random Variables. Probability mass function 
and density function probability distribution for random variables. 
Expected value. Variance. Moments and moments generating 
functions. Relation between raw moments and central moments.

2.
Probability Distributions :

Binomial, Poisson and Normal Distribution for Detailed study. Introduction to the distributions such as ‘t’ and chi-square. Central limit theorem and problems based on this theorem.

3.
Sampling Theory :


Sampling distribution Test of Hypothesis level of significance critical 
region. One Tailed and Two tailed tests. Internal estimation of 
population parameters.

Large and small samples

Test of significance for large samples.

i)
Test for significance of the difference between sample mean and 

population means.

ii)
Test of significance of the difference between means of two 
samples.

Test of significance for small samples.

i)
Test for significance of the difference between sample mean and 

population means.

ii)
Test of significance of the difference between means of two 
samples.

iii)
Paired “t” test

Application of X2 distribution

Test of the goodness of fit and independence of Attribues.

4.
Fitting of Curves


Least square method, Fitting of straight line and parabolic trend 
Bivarite frequency distribution, Covariance correlation Karl Pearsons 
coefficient and spearman’s Rank correlation co-efficient (non-repeated 
and repeated ranks) lines of regression.

5.
Introduction to Discrete structure

(A)
Relations and functions, Matrix of relation partial order and equvalence 
relation, Injective, Surjective and Bijective functions, Pigeonhole 
principle and its application.

(B)
PosetsHasse Diagram Lattice, Bounded lattice, Complemented lattice 
and Distributive lattice.

(C)
Algebraic structure groups, Rings, Integral Domains, Fields, Boolean 
Algebra, Homomorphisam and Isomorphisms of Algebraic structures.

Reference:

1)
“Fundamentals of Mathematical statistics”  S. C.Gupta & V. K. Kapoor, 
S. Chand & Co. New Delhi.

2)
“Probability Statistics and Random Process” T. V. Veerajan, Tata 
McGraw Hill Publications.

3)
“Probability & Statistics” Schaium Series.

4)
Discrete Mathematics – Second Edition, N. Biggs, Oxford University 
Press.

5)
Schaums Outlines – Discrete Mathematics – Tata McGraw Hill 
Publications.

6)
Discrete Mathematical Structures – Bernard Kolman, Robert C. Bushy, 
Sharon Rus., Printice Hall of India.

7)
Function of Discrete Mathematics – K. D. Joshi.

	Class : T.E. (Instrumentation)
	Semester – V

	Subject : Control System Components

	Period / week

1 period of 60 Min
	Lectures
	3

	
	Practical
	2

	
	Tutorial
	---

	
	Hours
	Marks

	Evaluation System
	Theory Examination
	3
	100

	
	Practical
	---
	---

	
	Oral Examination
	---
	---

	
	Term Work
	---
	25


1: Introduction

Introduction to control system components - pneumatic, hydraulic, electrical, and electronic. Comparison of different systems, representation of control system components, finding transfer function of each of them.


2: Pneumatic Components.

Flapper-Nozzle system, Reverse acting relay, single, double acting cylinder, Air supply, Air regulator, pneumatic valves, Motors and actuators. Special cylinders like cushion, double rod tandem cylinders, multiple position cylinders, rotary cylinders. Electro pneumatic actuators.


 

3: Hydraulic Components.

Pumps, actuators, hydraulic valves, power cylinders, servo Motors, power supply, hydraulic circuits and hydraulic transmission (Transfer function calculation). Hydraulic circuit applications like motors speed control, reciprocating, loading, upgrading, sequencing of cylinders and direction control.




4: Transmitters.

Buoyancy, differential pressure, temperature, Electro-hydraulic, 2-wire transmitter, pneumatic to electrical, electrical to pneumatic, temperature to current, smart transmitters.
    

5: Control Valves.

Types – Globe, Ball, Needle, Butterfly, Diaphragm, Pinch, Gate, Solenoid Valves and their applications, flow characteristics, and control valve parameters, selection criterion, specifications, maintenance of control valves, directional control valves.










6: Auxiliary Process Components.

Feeders, dampers, alarm annunciator, square root extractor and calibration of square root extractor, temperature regulator and switch, flow regulator and switch, pressure switch, magnetic fluid clutches, level switches, Relief valves and safety valves, rupture disk, Valve positioners – necessity, types and effect on performance of control valve, Electrical Valve actuator, digital and smart valve actuator, Auxiliary components of control valve,

References:

1) C. D. Johnson, “Process Control Instrumentation Technology”, 7th Edition, Prentice Hall Inc. / Pearson Education Asia, 2002.

2) E. B. Jones, “Instrument Technology Vol. III”, Butter worth Publication

3) N. A. Anderson, “Instrumentation for Process Measurement and Control”, 

4) P. Harriot, “Process Control”, Tata McGraw Hill, 2001. 

5) F. H. Raven, “Automatic Control Engineering”, 4th Edition, McGraw Hill Inc., 1987.

6) B. G. Liptak, “Process Control, Instrument Engineer’s Handbook”, 3rd Edition, Chilton Book Company, 1995. 

7) J. W. Hatchison, “ISA Handbook of Control Valves”, 2nd Edition, ISA, 1990. 

8) D. P.  Ekman , “Automatic Process Control”, Wiley Eastern, 1990.

Experiments:

1) Study of pneumatic and hydraulic components.

2) Study of different combinations of pneumatic circuits.

3) Study of different combinations of hydraulic circuits.

4) Study of pressure switch.

5) Study of pneumatic air regulator and filter.

6) Study of Valve Positioners.

7) Study of two wire DP transmitter and interfacing to flow and level.

8) Calibration of square root extractor.

9) Calibration of I to P and P to I converter.

10) Study control valve and actuator and plot characteristics of control valve.

11) Study of pressure release devices.

Term-Work: Each student shall appear for at least one written test during the term. Journal should consist of at least 8 experiments properly recorded and graded as well as assessed test paper. The term-work will carry 25 Marks. Distribution of Marks: 15 Marks for Journal and 10 Marks for Test.  

	Class : T.E. (Instrumentation)
	Semester – V

	Subject : Elements of Microprocessor

	Period / week

1 period of 60 Min
	Lectures
	3

	
	Practical
	2

	
	Tutorial
	---

	
	Hours
	Marks

	Evaluation System
	Theory Examination
	3
	100

	
	Practical
	---
	---

	
	Oral Examination
	---
	---

	
	Term Work
	---
	25


1: Introduction

Microprocessor definition, power of microprocessor, physical components – memory, I/O, and CPU, Software requirements, Microprocessor based system – Organization, machine language – terms and their definitions, Assembly language – ASCII codes, writing and executing program, Assembler, Introduction to High-Level Languages, and Classification of computers.




2: Microprocessors

8085A,  MC6800, Zilog-Z80 Microprocessor architecture and their comparison, 

3: 8085 Architecture and Memory Interfacing 

8085 Architecture, Signal Description, Demultiplexing the Address/Data Bus, Generation of Control Signals, Architecture and operation, 8085 based microcomputer, machine cycles and bus timings.

Memory interfacing – minimum system design, timing diagram considerations, clock, reset and buffering circuits, testing and troubleshooting.



4: 8085 Programming Techniques

8085 Programming Model, Instruction classification, Instruction and Data format, Process of writing assembly language program, 

8085 Instruction set, timing diagram of 1 byte, 2 byte and 3 byte instructions, Addressing modes,

Looping, Counting and Indexing, Counters and Timers, Code Conversion, BCD arithmetic and 16 – Bit data operation, Software development systems and Assemblers.

Concept of stack and subroutines, parameter passing techniques, re-entrant and recursive subroutines.









5: Input/Output (I/O) Data Transfer Techniques

Basic interfacing concepts, Interfacing input and output devices with examples, memory mapped I/O and I/O mapped I/O, Testing and troubleshooting I/O interface circuits, I/O data transfer classification, Programmed I/O, Interrupt driven program controlled I/O, Hardware I/O (Direct Memory Access). 

Serial I/O and data communication – basic concepts, 8085 serial I/O lines.


6: Interrupts

Requirements, Single Level Interrupt, Multilevel interrupt, Vectored interrupt, 8085 interrupt structure and operation, 







7: Programmable Interface Devices

(Features, Organization, Operating modes and their interfacing)

a) 8155 – Multipurpose Programmable Device

b) 8255 – Programmable Peripheral Interface

c) 8253 – Programmable Interval Timer

d) 8237 – DMA Controller

e) 8259 – Interrupt Controller

f) 8251 – USART.










8: Microprocessor Applications

(Hardware configuration and their accompanying programs)

a) ADC/DAC

b) DC Motor Control

c) Position Control with Stepper Motor

d) Temperature Control

e) Automatic Weighing









References:

1) R. S. Gaonkar, " Microprocessors", 4th Edition, 


Penram International Book Company, 2000.

2) John Uffenbeck, “Microcomputers and Microprocessors”, 3rd edition, PHI.

3) S. I. Ashon, “Microprocessors with Applications in Process Control”, TMH, 1990.

4) Gilmore, “Microprocessors Principles and Applications”, 2nd Edition, TMH, 1997.

5) Leventhal A., “8085A/8085 Assembly Language Programming”, McGraw Hill, Obsborne and Associates Inc., Berkeley, California, 1978.

6) David Auslander and Paul Sagues, “Microprocessors for Measurement and Control”, Obsborne/McGraw Hill, 1981.

7) Douglas V. Hall, “Microprocessor And Digital Systems”, McGraw-Hill Book Company, 6th Printing 1988.

8) A. K. Mukhopadhyay, “Microprocessor, Microcomputer and their Applications”, Narosa, 2nd edition.

Experiments: 

1) Arithmetic Operations: 8/16 - bit addition/subtraction.

2)  Logical Operations: NANDing, Complementing, BCD addition, Packing and unpacking BCD numbers.

3) Branching: i) If – Then – Else Structure: 2’s complement, Rotation of register pairs, code conversion, finding largest number, etc.

ii) Repeat – Until Structure: Addition of numbers stored in memory, multiplication/division of 8-bit numbers, memory block transfer/exchange, etc.

4) Stack and Time Delay: Programming with stack and subroutines.

5) Serial Data Communication: serial I/O instruction RIM and SIM and their applications.

6) Interfacing of 8155 and related programs with 8085.

7) Interfacing of 8255 and related programs with 8085.

8) Interfacing of 8253 and related programs with 8085.

9) Interfacing of 8259 and related programs with 8085. 

10)  Interfacing of 8251 and related programs with 8085. 

11)  Any one application from chapter – 8.

Term-Work: Each student shall appear for at lest one written test during the term. Journal should consist of 8 experiments from the list given above, properly recorded and graded as well as assessed test paper. The Term-Work will carry 25 Marks. Distribution of Marks: 15 Marks for Journal and 10 Marks for Test.

	Class : T.E. (Instrumentation)
	Semester – V

	Subject : Principles of Communication Engineering

	Period / week

1 period of 60 Min
	Lectures
	3

	
	Practical
	2

	
	Tutorial
	---

	
	Hours
	Marks

	Evaluation System
	Theory Examination
	3
	100

	
	Practical
	---
	---

	
	Oral Examination
	---
	---

	
	Term Work
	---
	25


1: Introduction to communication systems
Elements of a communication system, time & frequency domain analysis, Noise in communication systems, Spectrum analysis (Fourier Transform), Introduction to radio wave propagation.






2: Amplitude modulation 








Introduction, Time and frequency domain analysis, power relations, basic requirements and description of various modulators, comparison of DSB, SSB, VSB, spectrum modulator and detectors.






3: Angle modulation








Introduction, frequency modulation, phase modulation, spectrum of FM, effect of noise in FM, generation of FM, detection of FM.






4: Transmitters and Receivers 




Introduction, transmitters – requirements, topologies, AM and FM transmitters, receiver – topologies, characteristics, variations, measurements, transceivers, characteristics and block diagram of Broadcast Radio transmitters.

5: Basic Information Theory.

Information entropies of discrete systems rate of transmission – redundancy, efficiency and channel capacity.

6: Pulse and Digital Modulation.






Sampling theorem, low pass and band pass signals, elements of PAM, PPM, PCM, PWM, FSK, PSK and delta modulation, adaptive delta modulation. 

7: Multiplexing
Time and frequency division multiplexing.



8: Telemetry

   Methods of data transmission, general telemetry system, types of telemeterying system – land line telemeterying, RF telemeterying, Voltage telemeterying system, Current telemeterying system, force balance telemeterying, Impulse and position telemetering system, land line telemetry feedback systems, FM telemetry systems, PAM telemetry, and PCM telemetry. 

References:-

1) Blake, “Electronic communication systems”, 2nd Edition, 


Thomson Learning, 1989. 

2) Taub & Schilling, “Principles of communication engineering”, 2nd Edition, McGraw Hill, 1993.

3) Bruce Carlson, “Communication systems”, 2nd edition, McGraw Hill, 1994. 

4) Kennedy, “Electronic communications”, McGraw Hill, 1985. 

5) Haykin, Simon S., “Communication Systems”, John Wiley, New York, 1978. 

6) Lathi Ghagwandas Pannalal, “Signals, Systems and Communications”, John Wiley, New York, 2000. 

7) Dennis Roddy and John Coolen, “Electronic communications”, 3rd Edition, Prentice Hall of India (P) Ltd., New Delhi, 1986. 

8) A. K. Sawhney, “Electrical and Electronic Measurement and 
Instrumentation”, Dhanpat Rai and Co., 1997.

9) Perry . A. Borden and W. J. Mayo –“Telemetering systems” Wells Reinhold publishing corporation, Newyork,1959.

10) William Schweber, “Electronic Communication Systems”, PHI, 4th edition, 2002.

Experiments :-

1. To analyze the signals in frequency domain.

2. To analyze the AM generation and detection and calculate the modulation index.

3. To analyze the SSB generation and detection.

4. To observe the FM generation and detection and measure frequency deviation and modulation index of FM.

5. To generate phase modulation and detection.

6. To analyze PAM generation and detection.

7. To analyze PWM generation and detection.

8. To analyze PPM generation and detection.

9. To analyze PCM generation and detection.

10. To analyze delta modulation and demodulation.

11. To observe time division multiplexing.

12. To observe frequency division multiplexing.

13. To analyze FSK modulation.

14. To analyze PSK modulation.

Term-Work: Each student shall appear for at least one written test during the term. Journal should consist of any 8 experiments properly recorded and graded. Term-Work will carry 25 Marks. Distribution of Marks: 15 Marks for Journal and 10 Marks for Test.

	ass : T.E. (Instrumentation)
	Semester – V

	Subject : SIGNALS AND SYSTEMS

	Period / week

1 period of 60 Min
	Lectures
	3

	
	Practical
	---

	
	Tutorial
	1

	
	Hours
	Marks

	Evaluation System
	Theory Examination
	3
	100

	
	Practical
	---
	---

	
	Oral Examination
	---
	---

	
	Term Work
	---
	25


1.Introduction:

1.1 Basic signals in continuous time and discrete time domain, different measures for signals.

1.2 Classification of signals: Periodic/ aperiodic, Even/Odd Deterministic/Stochastic and Energy/Power signals.

1.1. Singular Functions : Ramp, step and Impulse functions, Axiomatic definition 
of impulse function, approx. to impulse function and the generalized 
impulse 
function.

1.2. Representation of a system as a mapping between input and 
output 
signals, System as a means of transformation of signals.

1.3. System representation in continuous and discrete time domain 
in terms 
of differential and difference equation respectively. Normal form 
representation of signals .

1.4. Classification of systems :Causal / Non-causal, time-varying,                                                               
time-invariant, stable/ unstable, invertible / non- invertible and 
lumped/distributed parameter systems.

2. Fourier Analysis of Continuous Time Signals:

2.1. Orthogonal functions : Definitions ,approximations, coefficient calculation on 
the basis of minimum mean square error.

2.2. Fourier Series: Representation of Fourier series in terms of sine ,cosine ,
exponential functions.

2.3. The complex Fourier spectrum.

2.4. Properties of Fourier series.

2.5. Convergence of Fourier Series.

2.6. Gibbs’s phenomenon.

2.7. Fourier transform and its properties.

3. Continuous Time Systems :

3.1. Linear differential equations.

3.2. Representation of signals by a continuum of impulses, system impulse 
response and the convolution integral.

3.3. Evaluation and Interpretation of Convolution Integral.

3.4. Stability of system in time and frequency domain.

3.5. Transient and steady state response of linear systems.

3.6. Frequency response of linear systems.

3.7     Response of systems to causal periodic inputs.

4. Z-Transform :

4.1 Definition, Convergence, properties and inversion of Z-Transform. Concept of single and double sided Laplace Transform.

4.2 Analysis of discrete time system using Z-Transform.

4.3 Relationship between Laplace and Z-Transform, Fourier transforms.

5. Random Signals :

5.1 Introduction, Discrete time random process.

5.2 Random variables, Stochastic processes, first and second order statistics, moment, correlation and covariance stationary process, ergodicity.

References:

1) Oppenhelm, Wilsky and Nawab, “Signals and Systems”, PHI / Pearson Education, 2nd edition, 2002. 

2) S. P. Xavier, “Signals and Systems”, 2nd Edition, S. Chand and Co., 1998.

3) Reddy and Prasad, “Signals Processing”, TMH, Vol. II, 1994.

4) Taylor, “Principles of Signals and Systems”, McGraw Hill, 1994.

5) Haykin, Simon S., “Signals and Systems”, John Wiley, New York, 1978.

6)Lathi B. P., “Signals Processing and Linear Systems”, Oxford University        Press,2003 

7)I. J. Nagrath, “Signals and Systems”, 1st Edition, TMH, 2000.

8)S. Salivahanan, “Digital Signal Processing”, 1st Edition, TMH, 2001.

9) Douglas K. Lindner, “Introduction to Signals and Systems”, TMH, 1999.

10)   Rodger E. Ziemer, William H. Tranter, “Signals & Systems – Continuous and Discrete”, Pearson Education, 4th Edition, 2002.

Tutorials:

1. Difference between continuous time and discrete time signals, classification, problems on the same.

2. Singular functions, Impulse function and its approximation, I/O systems. Difference equation formulation.

3. Fourier series representation, properties, problems on Fourier series and Fourier Transform.

4. Problems on convolution, Frequency response of linear systems.

5. Relation between Fourier and Laplace, Solutions to differential equations.

6. Concept of Z-Transform (Single and Double Sided), analysis, relation between Laplace Transform and Z-Transform.

7. One complete theoretical assignment on Random Signals.

Term - Work: Each student shall appear for at least one written test during the term. Journal should consist of 7 tutorials properly recorded and graded as well as assessed test paper. Term-work will carry 25 marks. Distribution of marks: 15 Marks for Journal and 10 Marks for Test.

	Class : T.E. (Instrumentation)
	Semester – V

	Subject : Electronics and Digital Instrumentation

	Period / week

1 period of 60 Min
	Lectures
	3

	
	Practical
	2

	
	Tutorial
	---

	
	Hours
	Marks

	Evaluation System
	Theory Examination
	3
	100

	
	Practical
	---
	---

	
	Oral Examination
	---
	---

	
	Term Work
	---
	25


1. Introduction to OP-AMP.

Ideal and practical Op-Amp, Op-Amp Applications-Differential Amplifier, Inverting, Non-Inverting, Adder, Subtractor, Differentiator, Integrator and Voltage Follower, ratiometric conversions, logarithmic compressions and signal conditioning. 

2. Error analysis and standards (brief introduction): Types of errors, Statistical analysis of errors, probability of errors, Limiting errors, standards of measurements – classification – Primary, Secondary and working standards, standards for – mass, length, time, frequency, voltage, current, resistance, inductance, capacitance.  






3. Input/Output devices (brief introduction): Digital I/O devices – punched card, paper tape, bar codes, line printer, ink jet printer, digital tape recording, Method of Digital recording, floppy disk, Displays – LED, LCD, LED seven segment display driver, Alpha numeric display, Bar graph display. Brief comparison with analog displays & recorders. 




4. Digital counters and timers: Circuitry of logic elements (DTL, TTL FAMILIES), Interfaces and LOGIC converters, Basic internal counter circuitry, modes of operation ac, rms, digital time and frequency. Ratiometric sampling plug in units and special functions, Accuracy.

5. Converters: ADC, DAC, various types.

6. Digital Instruments: Automation in voltmeter (ranging, zeroing, polarity indication), DMM (digital multimeter) circuit (block diagram), Accuracy & guarding of DVM, significance of ½ & ¾ digits.






7. Signal Sources and Analyzers: Sine wave Generator, Square wave generator, Pulse generator, Function generator, Wave analyzer, Harmonic distortion analyzer, Heterodyne wave analyzer, spectrum analyzer, Frequency response analyzer, Lock-in amplifier.




8. Cathode Ray Oscilloscope: Block Diagram, Delay line, Horizontal Deflection system, Vertical Deflection system, Types of CRO’S –single beam, double beam, digital storage and sampling, brief comparison between CROs, block diagram ,its features like roll, refresh, sampling rate and specification. Application in Instrumentation and measurement, virtual oscilloscope. 










9. Sources of Noise and Preventive Maintenance: Brief Descriptions towards Sources of noise and their reduction techniques, preventive maintenance and troubleshooting of electronic equipments.

References: 

1. A. J. Bouwens, “Digital Instrumentation”, MGH- 1986.

2. T.S. Rathore,  ‘Digital measurement Techniques”, Narosa 1996.

3. Oliver and Cage, “Electronic Measurement and Instrumentation”, MGH- 1975.

4. A. D. Helfrick and W. D. Cooper, “Modern Electronic Instrumentation and Measurement Techniques”, PHI- 1995 

5. C. S. Rangan, G. R. Sarma, V.S. Mani, “Instrumentation Devices and Systems”, 2nd Edition, TMH- 1983

6. H.S. Kalsi, “Electronic Instrumentation”, TMH- 1991.

7. R. S. Khandpur, “Preventive Maintenance and Troubleshooting”, TMH-1995.

8. Technical Manuals for DSO: APLAB, Scientific, HP, etc.

9. Technical Manuals for Virtual CRO: 

10.  Roy Choudhary, “Linear integrated circuits”, Wiley Eastern- 1991.

Experiments:

1. to   4    :  Study of various recorders – X-Y, strip chart, potentiometric,      magnetic  types.

5. ADC CIRCUIT.

6. DAC CIRCUIT.

7. Signal generators ---- sine, square, triangular, pulse types.

8. Phase meter ( with discrete components)

9. Study of  Wave analyzer and harmonic distortion analyzer for measurement of total distortion of signal.

10. Study of DSO.

11. Applications of CRO for frequency, time period, rms of AC waves, phase measurements, etc. 

12. Op-Amp applications

(a) Inverting and Non-Inverting 

(b) Differentiator and integrator and 

(c) Adder & subtractor

Term Work: Each student shall appear for at least one written test during the term. Journal should consist of at least 8 – experiments duly graded and recorded as well as assessed test paper. Term shall carry 25- marks. Distribution of marks: 15 Marks for journal and 10 marks for Test.
	Class : T.E. (Instrumentation)
	Semester – V

	Subject : Presentation & Communication Techniques

	Period / week

1 period of 60 Min
	Lectures
	2

	
	Practical
	-

	
	Tutorial
	2

	
	Hours
	Marks

	Evaluation System
	Theory Examination
	---
	---

	
	Term Work 
	---
	25

	
	Oral Examination
	---
	25

	
	Total
	---
	50


1. Communication in Business Organisation

Internal (Upward ,Downward,Horizontal,Grapvine,Problems,Solutions, )

External Commuincation.Strtegies for conducitng successful Business meetings, Documentation (Notice,Agenda,Minutes) of Meetings. Introduction to Modern Communication Techniques (e-mail,Internet,Video Conferencing,etc) Legal & Ethical issues in Communication in (Intellectual and Property rights,Patents)

2. Advanced Technical Writing 

X
Report writing and presentation: Definition and importance of Reports,Qualities of Reports,Language & style in reports.Types of Reports, formats, (Letter,Memo,Project Reports) methods of compling data, A computer-aided presentation of a technical project report based on a survey based or reference based topic,Topics to be assigned to a group of 8-10 students.The written report should not exceed 20 printed pages.

XI. Technical paper writing

XII. Writing proposals

3.Interpersonal skills

Introduction to emotional intelligence,Motivation,Negotiating and conflict-resolution,Assertiveness,Leadership,Team-building,Decision-making,Time mangement.

4.Interview techniques

Preparing for job interviews,verbal and non-verbal communication during interviews,Observation sessions and role –play technique to be used to demonstrate interview strategies.

5.Group Discussion

Dynamics Group Behavior, Techniques for effective participation

Term Work

Assignments

2 assignments on Communication topics

3 assignments on report-writing

3 assignments on Interpersonal Skills

1 Class Test

Distribution of term work marks will be as follows

Assignments : 15  marks

Written Test : 10 marks

Distribution of Oral marks will be as follows

Project report presentation : 15 marks

Group Presentation : 10 marks

Books recommended

1.Fred Luthans, Oranizational Behavior, McGraw Hill

2.Lesikar and Petit, Report Writing for Business, Tata,McGraw Hill

3.Huckin & Olsen. Technical  writing & Professional Communication, McGraw Hill

      4.Wallace & masters, Personal development for life and work, Thompson learning

      5.Heta Murphy, Effective Business Communication, McGraw Hill


Additional Readings


1.Lewicki,Saunders & Minton: Essentials of Negotiations ,McGraw Hill


2.Hartman,Lemay,Presentation Success, Thomson Learning.


3.Kitty O.Locker,Steiphen Kyo Kaczmarek: Business Communication: Building    

         Critical Skill ,McGraw Hill


4.Vikas Gupta: COMDEX Computer  Course Kit,IDG Books Private Ltd.


5.Heller & Handle, The Essentials Managers Manual,Dorling Kindersley


6.The Sunday Times ‘Creating Success Series’: 1. Develop Your Assertiveness, 2

         Make every Minute Count ,3. Successful Presentation Skills, 4. How to motivate  

          People, 5.Team Building  

	Class : T.E. (Instrumentation)
	Semester – VI

	Subject : Process Instrumentation System

	Period / week

1 period of 60 Min
	Lectures
	3

	
	Practical
	2

	
	Tutorial
	---

	
	Hours
	Marks

	Evaluation System
	Theory Examination
	---
	---

	
	Term Work 
	---
	25

	
	Oral Examination
	---
	25

	
	Total
	---
	50


1: Development of mathematical model of a process : 





Need Of Mathematical Modeling. Energy and mass balance equations for some of the process viz. CSTR, STH, Mixing process, Fluid Flow system, liquid level system, Modeling difficulties, modeling considerations for control purposes.










2:  Process dynamics:









Dynamic elements in control loops. Dead time processes. Dynamic behaviors of first order, second order and higher order systems. Interacting and non-interacting systems.


3: Controller principles: 










Process characteristics. Control system parameters. Discontinuous, continuous and composite modes of control actions (P, PI, PD & PID).

4: Analog and digital controllers: 








     General features. Electronic controllers, pneumatic controllers and hydraulic controllers.

Design considerations.

5: Process loop tuning: 










Open loop transient response method. Ziegler-Nichols method. Frequency response method.

6: Different control Paradigms: 







Introduction to feedback, feedforward and inferential controls. Multivariable control, cascade control, split range control, ratio control, selective control and their applications.

7: Discrete –state-process-control :
    Discrete state process control, characteristics of the system, discrete state variables, process specifications & event sequence description, Ladder diagram – Ladder diagram elements and examples, Programmable controller – Relay sequencers, programmable logic controller, architecture, operation and programming, Types of PLC.

8: Batch and Continuous process control: 






Batch mode, Batching nomenclature, Batch formulation, System selection factors, Batch versus Continuous Process Control, Computers in Process Control.

References:

1. George Stephenopoulos, “Chemical process control”,  PHI-1999.

2. Curtis Johnson, “Process control instrumentation technology”, PHI / Pearson Education, 2002.

3. Kirk and Rimboi, “Instrumentation”,  D. B. Taraporewala sons and co. Pvt. Ltd. – 1996

4. Peter Harriott, “Process control”, Tata McGraw Hill, 1995

5. Norman A. Anderson, “Instrumentation for Process Measurement and Control”, 3rd Edition, ISA, 1997. 

6. M. Gopal, “Control System – Principles & Design”, 2nd Edition TMH, 2002.

7. Douglas M. Considine, “Process/Industrial instruments and control handbook”, 4th Edition McGraw-Hill International Edition, 1974.

8. Bela G. Liptak, “Process Control Instrument Engineers Handbook”,3rd Edition, Chilton Book company, 1970.

9. Gary Dunning, “Introduction to Programmable Logic Controller” Thomsan Learning, 2nd edition, 2001.

10. M. Chidambaram, “Computer Control of Processes”, Narosa, 2002.

11. B.Wayne Bequette,”Process Control” PHI 2003

Experiments :

1.
Mathematical Modeling of CSTR and STH Systems and Simulate this using simulation 
software.

2.
Application of P, PI and PID for Typical process.

3.
Application of ON-OFF Control action.

4.
Application of Cascade control for process.

5.
Ratio Control System.

6.
To design and check the performance of Electronic PID controller.

7.
To study the pneumatic controllers.

8.
To study Hydraulic controller.

9.
Supervisory and Direct Digital Control system.

10.
Tuning of PID controller.

11.
Ladder Programming for simple process.

Term-Work: 

Each candidate shall submit a journal in which he has recorded a laboratory work of at least eight experiments he has performed in the laboratory, given to him by his concerned teacher (duly graded). Graded answer books for the test along with graded journal shall be considered as term work and allotted maximum of 25 marks by the examiners.

	Class : T.E. (Instrumentation)
	Semester – VI

	Subject : Linear Integrated Circuits and Applications

	Period / week

1 period of 60 Min
	Lectures
	3

	
	Practical
	3

	
	Tutorial
	---

	
	Hours
	Marks

	Evaluation System
	Theory Examination
	---
	100

	
	Term Work 
	---
	25

	
	Oral Examination
	---
	25

	
	Practical
	---
	25


1: Introduction: Fabrication process for monolithic IC’s, Process of 
fabrication for BJT’s, diodes, Capacitors, Resisters &  MOS-FETs in brief.

2: Analog IC’s :



Ideal & practical op-amp, Differential Amplifier-a.c. & d.c. analysis, improving voltage gain using active load etc, current sources, unbalanced op-amp frequency response & stabilizing unbalanced operation, circuit diagram of IC741 & working in detail , a.c. & d.c. characteristics, specifications measurement of op-amp parameters. 



3: Linear applications of op-amp

Effect of source impedance, bias current, offset voltage, frequency response of all the applications as - Voltage follower, inverting & non-inverting, Adder, Subtractor, Instrumentation Amplifier, V to I & I to V converter with floating load & grounded load, Howland current source, 3 mode integrator, differentiator & compensated differentiator, gyrator [simulation of inductance].

 

4: Non-linear applications of op-amp
         

Precision rectifier half wave, full wave, absolute value circuits, clipping, clamping circuits , practical clamping circuits , sample & hold circuits (performance parameters ),peak detectors ,log amplifiers ,temperature compensated log amplifier ,antilog amp., multiplier ,divider ,comparator , threshold detector ,zero crossing detector, window  detector ,Schmitt trigger , free running multivibrator, Wien-bridge oscillator , Phase shift oscillator.
         

5: Voltage & Power Regulator : -


Functional Block Diagram of Series & Shunt regulator, break down protection, thermal shutdown, 78xx series, negative 79xx series, adjustable IC regulator 723 & its applications, pulse width modulator voltage regulator, TL 494/ SG1524. 



6: 555 timer: -


Astable mutivibrator, monostable multivibrator (one application of each )



7: PLL IC and applications: Functional block diagram and applications of Phase Lock Loop Ics LM 4046 and LM 565. 

8: Active filters


Low pass, high pass, band pass, band reject, 1st and 2nd order filters (Butterworth and Chebyschev), state variable filters.

9.
Miscellaneous ICs like temp. sensing ICs - LM34, LM35, LM335, AD590, Instrumentation Amplifier Ics - AD521 and AD522, Function Generator IC8038 and IC566.

 

References:

1) Coughlin & Driscoll, “Op-amp & linear ICs”, 6th edition, PHI, 2002.

2) Sergio Franco, “Design with op-amp analog ICs”, McGraw-Hill, 1988

3) Ramakant Gayakwad, “Op-amp & linear ICs”, PHI / Pearson Education, 4th edition, 2002.

4) Roy Choudhary, “Linear integrated circuits”, Wiley Eastern, 1991,

5) Linear IC Data book: National Semiconductor, 1989.

6) SCR Manual: General Electric.

7) Greame, Tobey and Huelsman, “Operational  Amplifier”, 1981.

8) Burr – Brown General Catalog, Tucson, Ariz: Burr-Brown, 1979.

9) Datel – Intersil Data Acquisition Component Handbook, Mansfield, Mass: Datel – Intersil, Inc., 1980.

10)  D. E. Pippenger and E. J. Tobaben, “Linear and Interface Circuits Applications”, 2nd Edition, McGraw Hill Book Company, 1988.

11)  Linear Application Data Book : National Semiconductor, 1986.

12)  Voltage Regulator Handbook : National Semiconductor, 1980.

13)  Op-Amp Data book : National Semiconductor.

Experiments: -

1. Measurement of op-amp parameters.

2.  2. Linear application of op-amp (any 4)

V to I with floating load and with grounded load, I to V converter, frequency response of differentiator and integrator, comparator, adder & subtractor, Instrumentation Amplifier, gyrator.

3.  Non-Linear application of op-amp 

 Precision rectifier, clipping, clamping, logarithmic amplifier, antilog amplifier, Schmitt trigger, free running multivibrator, Wien bridge oscillator (any 3)

4. Any two of the following

    555 astable multivibrator 

    Low pass Butterworth filter 

    High pass Chebyschev filter 

5. Low & High Voltage Regulator using IC 723

6. Voltage Regulator using PWM IC 1524 or 494.

Term-Work: Each student shall appear for at least one written test during the term. Journal should consist of a atleast 8 experiments properly recorded and graded. Term-Work will carry 25 Marks. Distribution of Marks: 15 Marks for Journal and 10 Marks for Test.
	Class : T.E. (Instrumentation)
	Semester – VI

	Subject : Advanced Microprocessors

	Period / week

1 period of 60 Min
	Lectures
	4

	
	Practical
	3

	
	Tutorial
	---

	
	Hours
	Marks

	Evaluation System
	Theory Examination
	---
	100

	
	Term Work 
	---
	25

	
	Oral Examination
	---
	25

	
	Practical
	---
	---


1: Introduction

Evolution of microprocessor, single-chip microprocomputers/microcontrollers, embedded microcontrollers, RISC and CISC processors, overview of microcomputer systems – hardware and software principles.




2: Microprocessor Architecture 

8086/8088 – Architecture, signal description, memory organization, general bus operation, I/O addressing capability, clock, reset and buffering circuits, minimum mode and maximum mode system and timing, comparison between 8086 and 8088 microprocessors. 8087 architecture, interfacing of 8086 and 8087.

3: 8086 Programming Techniques and Interfacing

Machine Level Programming – Machine language Instruction formats, Addressing modes, coding, assembler directives and operators, programming with assemblers – TASM, MASM, etc., 

Modular Programming – Stack structure, Procedure and their related programs, Interrupt and Interrupt Service Routines (ISR), interrupt cycle, Non-Maskable/Maskable Interrupt and programming, MACROS, timing and delays.

String Manipulation – String instructions, REP Prefix, Text Editor, Number format conversions.

Input/Output (I/O) Programming – Fundamentals of I/O considerations, programmed I/O, Interrupt I/O, Block transfer and DMA.




Interfacing: 8257, 8259, RAM/ROM, ADC/DAC, and Stepper Motor Interfacing with 8086 and related programs.  
4: Introduction to Embedded Systems
Definitions, Design challenges – Optimizing Design Metrics, Design Technologies – Processor Technology, IC Technology, Full custom/VLSI, semi custom ASIC (Gate array and standard cell), PLD, Trends. Design Technology requirements – Compilation/Synthesis, Libraries/IP, Test/Verification. 

5: 8 – Bit Microcontrollers

MCS – 51 Family – Architectural and operational features, Instruction set, CPU timing and machine cycles, Interrupt structure and priorities, Timer/Counters, serial interface, connection to external memory, power saving modes, 

Assembly language programming process, mechanics of programming, programming tools and techniques of 8051. Comparative study of various MCS – 51 family, 

Interfacing: Memory (RAM/ROM), ADC/DAC, Stepper Motor Interfacing with 8051 and related programs. 

Text Books: 

1) Douglas V. Hall, “Microprocessor Interfacing & Programming”, TMH, 1991.

2) Yu-cheng Liu and Glenn A. Gibson, “Microcomputer Systems: The 8086/8088 Family Architecture, Programming and Design”, 2nd Edition, Prentice Hall of India Pvt., Ltd., New Delhi, 2002.

3) Kenneth Ayala, “The 8086 Microprocessor Programming and Interfacing the PC”, Penram International, 1995.

4) Myke Predko, “Programming And Customizing The 8051 Microcontroller”, Tata McGraw-Hill Publishing Company Ltd., New Delhi, 1999.

5) Frank Vahid, Tony Givargis, “Embedded System Design: A Unified Hardware/Software Introduction”, John Wiley & Sons, Inc. 2002.

6) Raj Kamal, “Embedded Systems: Architecture, Programming, and Design”, Tata McGraw – Hill Publishing Company Ltd., New Delhi – 2003.

References:

1) Barry B. Brey, “The Intel Microprocessors: 8086/8088, 80186, 80286, 80386, 80486”, 6th Edition, PHI (P) Ltd. / Pearson Education, 2002.

2) A. K. Ray, K. M. Bhurchandi, “Advanced Microprocessors and Peripherals: Architecture, Programming, and Interfacing”, Tata McGraw Hill, 2000.

3) Badri Ram, “Advanced Microprocessors and Interfacing”, Tata McGraw Hill, 2001.

4) John Uffenbeck, “8086/8088 Interfacing Programming & Design”, PHI / Pearson Education, 2002.

5)  Microcontroller Handbook by Intel

6)  Michael Slater, “Microprocessor – Based Design”, PHI, 2001.

7)  M. Rafiquzzaman, “Microprocessor – Theory and Application”, PHI, 2002.

Experiments:

1) Coding of various instructions and writing small programs of 8086. 

2) By using Assemblers like TASM, MASM write assembly language program of 8086. (study of different control loops and segments)

3) Modular Programming of 8086 – Stack/Procedure

· Interrupt and ISR

4) Assembly language programming of MCS – 8051 Microcontroller.

5) Interfacing Devices and related programs – 8259, 8257, ADC, DAC and stepper motor with 8086 and 8051.

Assignments:

1) Study of Instruction set of 8086

2) Study of Instruction set of 8051

Term-Work: Each student shall appear for at least one written test during the term. Journal should consist of 5 – Experiments and 3 – Assignments properly recorded and graded as well as assessed test paper. The term-work will carry weightage of 25 Marks. Distribution of marks: 15 Marks for Journal and 10 Marks for Test.

Oral: Examination will be based on Elements of Microprocessor (Semester – V) and Advanced Microprocessor.

	Class : T.E. (Instrumentation)
	Semester – VI

	Subject : Control System Design

	Period / week

1 period of 60 Min
	Lectures
	4

	
	Practical
	2

	
	Tutorial
	---

	
	Hours
	Marks

	Evaluation System
	Theory Examination
	---
	---

	
	Term Work 
	---
	25

	
	Oral Examination
	---
	25

	
	Total
	---
	50


1: Introduction 

Analysis of the basic approaches to compensation, cascade compensation, feedback compensation, Effect of measuring elements on system performance, block diagram of automatic control system. Derivative and integral error compensation.









2: Compensator Design using Root Locus.

Improving steady-state error and transient response by cascade compensation, -integral, derivative compensation, Lag, Lead, Lag-Lead compensation, Notch Filter, Feedback Compensation, physical realization of compensation.

3: Compensator Design using Frequency Response.

Steady-state error characteristics of Type 0,1, and 2 systems, Time delay, transient response through gain adjustment, Lag, Lead, Lag-Lead compensation.   

4: PID Compensator Design.

Tuning rules for PID controller, Ziegler-Nichols rules, Designing PID controller using Root-Locus technique.

5: State – Space Analysis of Control System.

Concept of state-space, and state model for Linear Systems – SISO and MIMO systems, Linearization, state model for Linear continuous time system - State-Space representation using phase variables, Phase variable formulation for transfer function with poles and zeros, state space representation using canonical variables, derivation of transfer function from state model. Diagonalizaion, eigenvalues and eigenvectors, Solution of State equations – properties of state transition matrix, computation of state transition matrix using Laplace Transformation, Cayley – Hamilton theorem.


6: Controller and Observer Design using State-Space.

Concept of controllability and observability, definitions, phase variable form, properties, effect of pole-zero cancellation in transfer function, pole placement by state feedback.

Controller design - for phase variable form, by matching coefficients, by transformation. 

Observer design – for observer canonical form, by observability matrix, by transformation, by matching coefficients. 






Reference:

1) K. Ogata, “Modern Control Engineering”, 

Prentice Hall of India, 4th edition, 2002.

2) Norman S. Nise, “Control Systems Engineering”, 

John Wiley and Sons, Inc. 2000.

3) M. Gopal, “Control Systems Principles and Design”, 

TMH, New Delhi, 2nd edition, 2002.

4) Z. Gajic, M. Lelic, “Modern Control Systems Engineering”,

Prentice Hall International, 1996.

5) Stefani,Shahian,”Design of feedback control system”,4th edition ,Oxford University press,2002.

6) I.  J. Nagrath  and M. Gopal, “Control  System Engineering”, 3rd Edition, 

New Age International (P) Ltd.,  Publishers – 2000.

7) B. C. Kuo, FaridGdna Golnaraghi, “Automatic Control Systems”, PHI, 7th edition, 2003.

8) Jacqueline Wilkie, Michael Johnson, Reza Kalebi, “Control Engineering – an Introductory Course”, Palgrave, 2002.

9) M. N. Bandopadhay, “Control Engineering – Theory & Practice”, PHI, 2003.

Experiments/Assignments:

Students shall perform at least 4 experiments and 6 assignments. Out of these 6 assignments 4 assignments must be based on design of compensator using Root Locus and Bode Plot techniques. (2 - each). And 2 assignments based on design of Observer and Controller using State-Space techniques. (1 - each). Some of the experiments and some or all assignments must be done by using simulation software MATH CAD/MATLAB or similar one.

Term-Work: Each student shall appear for at least one written test during the term. Journal should consist of at least 4 experiments and 6 assignments as mentioned above, properly checked and graded as well as assessed test paper. The term-work will carry 25 Marks. Distribution of marks: 15 Marks for Journal and 10 Marks for Test.

	Class : T.E. (Instrumentation)
	Semester – VI

	Subject : Computer Communication Network   sem VI

	Period / week

1 period of 60 Min
	Lectures
	3

	
	Practical
	2

	
	Tutorial
	---

	
	Hours
	Marks

	Evaluation System
	Theory Examination
	---
	---

	
	Term Work 
	---
	25

	
	Oral Examination
	---
	25

	
	Total
	---
	50


1: Network Hardware and Software.


Local area network, Metropolitan area network, Wide area network, Wireless networks, Internetwork, Protocol Hierarchies, design issues for the Layers, Interfaces and services, connection – oriented and connectionless services, services primitives, relationship of services to protocols.



2: Network Models.

The OSI reference model, TCP/IP reference model, comparison of OSI and TCP/IP models, Internet and its main applications, SMDS, X.25 network, Frame relay, Broadband ISDN and ATM and it reference model, Perspective on ATM.


3: Physical Layer.


Theoretical basis for data communication, Transmission media, Wireless transmission, Modems, Serial interface – RS 232, RS 485, RS - 422, Switches and Routers.

4: Data Link Layer.

a) Classification of communication protocols.

b) Data link design issues, error-correcting codes, error-detecting codes, elementary data link protocols, sliding window protocols, protocol specification and verification, examples of data link protocols (HDLC and SDLC detailed study). 









5: Medium Access Sublayers.

The channel allocation problems, Multiple access protocols, IEEE standard 802 for LANs, Bridges, High speed LANs, Satellite network.




6: Network Layer.


Network design issues, Routing algorithms, Congestion control algorithms, Internetworking.

7. Network Applications.


Introduction to Email, FTP and Telnet. Introduction to www (world wide web) and virtual private network.

References:

1) Andrew S. Tanenbaum, “Computer Networks”, 4th Edition, PHI/Pearson Education, 2002.

2) Behrouz A. Forouzan, “Data Communications and Networking”, 2nd update Edition, Tata McGraw Hill Publishing Company, New Delhi, 2000. 

3) Douglas E. Comer, “Computer Networks and Internets”, 2nd Edition, 

Pearson Education Asia, 5th Indian reprint, 2001.

4) Uyless Black, “Computer Networks – Protocols, Standards and Interfaces”, 2nd Edition, Prentice Hall of India (P) Ltd., New Delhi, 1996.

5) William Stallings, “Data And Computer Communications”, 5th Edition, Prentice Hall of India (P) Ltd., 1998.

6) John wiley Fitzgerald & Dennis, “Business Data Communication and Networking”, 6th edition, 1998.

7) Kennieth C. Mansfield Jr., James L. Antonakos, “An Introduction to Computer Networking”, PHI, 2002.

8) James F. Kurose, Keith W. Ross, “Computer Networking”, Pearson Education, 2003
Experiments:

1) Study and use of LAN Commands.

2) To set up server and its nodes.

3) PC-to-PC communication – File transfer.

4) To study Error correcting and detecting codes – Hamming, Hoffman codes.

5) Cyclic Redundancy Check.

6) Implementation of Routing Algorithm – simulation.

7) Implementation of Telnet Facility using C/C++ Languages.

8) Configuration of TCP/IP on Windows NT server.

Term-Work: Each student shall appear for at least one written Test during the term. Journal should consist of at least 6-experiments from the list given above, properly recorded and graded as well as assessed test paper. The term-work will carry 25 Marks. Distribution of Marks: 15 Marks for Journal and 10 Marks for Test.

	Class : B.E. (Instrumentation)
	Semester – VII

	Subject : Advanced Control System

	Period / week

1 period of 60 Min
	Lectures
	4

	
	Practical
	2

	
	Tutorial
	---

	
	Hrs.
	Marks

	Evaluation System
	Theory Examination
	3
	100

	
	Practical
	---
	---

	
	Oral Examination
	---
	---

	
	Term Work
	---
	25


Detailed Syllabus :

1: Nonlinear Control System and Analysis.

Definition of nonlinear system, approaches to the analysis and design of nonlinear control systems, common physical nonlinearities, difference between linear and nonlinear systems, characteristics of nonlinear systems, 

Phase Plane Analysis: Phase plane method – basic concepts, trajectories, phase portraits, singular points and their classification, limit cycle and behavior of limit cycle. Graphical methods for construction of trajectories – Isocline, Delta, Phase plane analysis of nonlinear systems.

Describing function (DF) Analysis: derivation of general DF, DF for different nonlinearities, application of DF for prediction and stability of limit cycle, Investigation of stability of nonlinear systems.






2: Liapunov Stability Analysis.

Equilibrium state, stability in the sense of Liapunov, Asymptotic stability, stability in the large, graphical representation, Second method of Liapunov, Liapunov Theorem, stability analysis of – Linear systems, nonlinear systems – Krasovskii method, variable gradient method.







3: Adaptive Control System.

Definition of adaptive control system, functions of adaptive control, gain scheduling, model reference, series and parallel scheme, and their industrial applications. 

Structure of a self tuning controller – main components of self tuning controller, on-line system identification, on-line controller design, supervision, 



4: Robustness

Robust control system and system sensitivity, analysis of robustness, Systems with uncertain parameters, The design of Robust control systems, design examples, Robust internal model control system.





Assignments:
1) Nonlinear Control System and Analysis – any 4.

a) Obtain a phase plane portrait of the system represented by second order differential equation by using isocline method.

b) Draw the trajectory for the system with nonlinear elements – relay, saturation, dead-zone by using isocline method for any initial condition and step input.

c) Construct the trajectory for system represented by second order differential equation and for any initial condition by using Delta Method.

d) Draw the trajectory for the system with nonlinear element – relay, saturation, etc. for any initial condition and step input by using Delta Method.

e) Study the behavior of Limit Cycle with the help of Vander Pol’s equation.

f) Derivation of DF for nonlinearities – relay with saturation, relay with dead-zone, dead-zone and saturation, relay with Hysteresis etc.

g) Investigate the stability of system with nonlinearites – relay, saturation, dead-zone, hysteresis and existence of limit cycle using DF technique.

2) Liapunov Stability Analysis – any 3.

a) Verify Sylvester theorem for the definiteness of the Liapunov Function.

b) Determine the stability of the system and construct the Liapunov function for – Linear Time Invariant system.

c) By using Krasovaskii method determine the stability of the system and construct the Liapunov function.

d) By using Variable Gradient method determine the stability of nonlinear system.

3) Adaptive control – 1.

Study the different schemes of adaptive control and their applications (each one).

4) Robust control – any 1.

a) Robust control of temperature – using PID controller.

b) Robust control of process parameters – using design specifications and performance index for step input.

Term-Work: Each student shall appear for at least one written test during the term. Journal should consist of at least 10 assignments as per list given above properly recorded and graded as well as assessed test paper. Some or all assignments must be done using simulation software like MATH CAD/MATLAB or similar one. The above term-work will carry 25 Marks. Distribution of marks: 10 Marks for Journal 10 Marks for Test and 5 marks for attendance.

Text Books :

1) Chang C. Hang, Tong H. Lee and Weng K. Ho, “Adaptive Control”, 

ISA, 1993.

2) Bernard Friedland, “Advanced Control System Design”, 

Prentice Hall Inc., 1996.

3) M. Gopal, “Modern Control System Theory”, 

Wiley Eastern Ltd., New Delhi, 1993.

4) Karl J. Astrom, B. Wittenmark, “Adaptive Control”, 2nd Edition, Pearson   Education Asia, First Indian Reprint, 2001.

Reference Books :

1) Shankar Sastry, Marc Bodson, “Adaptive Control”,  Prentice Hall of India     (P) Ltd., 1993.

2) R. C. Dorf, R. H. Bishop, “Modern Control Systems”, 8th Edition, Addison Wesley, 1999.

3) K. Ogata, “Modern Control Engineering”, Prentice hall of India (P) Ltd.,     New Delhi, 1984. 

4) Petros A. Joannou and Jing Sun, “Robust Adaptive Control”, Prentice Hall Inc, 1996.

5) D’ Azzo, J. J., and C. H. Houpis, “Linear Control System Analysis and Design”, 3rd Edition, McGraw Hill Book Co., New York, 1988.

	Class : B.E. (Instrumentation)
	Semester – VII

	Subject : Project Planning & Engineering

	Period / week

1 period of 60 Min
	Lectures
	3

	
	Practical
	2

	
	Tutorial
	---

	
	Hours
	Marks

	Evaluation System
	Theory Examination
	3
	100

	
	Practical
	---
	---

	
	Oral Examination
	---
	---

	
	Term Work
	---
	25


Detailed Syllabus :

1: PROJECT PLANNING: Guidelines for PROJECT preparation – project report and its utility, project compliance report, project report format, concept of project work, function in project planning, PERT, CPM techniques.   

2: PROJECT ENGINEERING:

          Field Instrument Engineering :

1. Preparation of Instrument Schedule.

2. Preparation of Instrument Data Sheet.

3. Preparation of Tender Document.

4. Tender Evaluation.

5. Technical/Techno commercial Evaluation reports for placement of order.

6. Vendor Engineering review.

Preparation of Instrument installation diagram and Bill of material for instrument  Erection and Commission, Factory Inspection.  

3: PROJECT IMPLEMENTATION:  

1. Introduction to Instrumentation Interface with other schedules (e.g. site selection, factory lay ,plant layout ,lighting ),trial run,Erection, Testing and Commissioning 

2. Counting of analog and digital inputs and outputs.

3. Preparation of Control input/output schedule giving complete details of each tag.

4. Preparation of Logic diagrams.

5. Preparation of closed loop diagrams.

6. Preparation of Mimic diagram.

7. Preparation of junction box schedule.

8. Preparation of cable schedule.

9. Preparation of interconnection schedule.

10. Preparation of cable tray layouts.

11. Diagrams for instrument grounding (Electronic grounding).

12. Vendor engineering review of Control.

13. Factory acceptance test and site acceptance test for Control.   

Team-Work: Each student shall appear for at least one written test during the term. The Journal should consist of at least 8 assignments based on above syllabus & industrial visit report relevant to above syllabus. T/W will carry 25 marks, Distribution of marks: 10 Marks for Journal 10 Marks for Test and 5 marks for attendance.

Text Books :

1. Project Management: Vasant Desai (Himalaya Publishing House 2nd revised ed. 1999).

2. Industrial Organization and Engineering Economics: Banga and Sharma  (Khanna Publishers 20 ed. 1994).

3. Industrial Management : M.E. Tukaram Rao (Himalaya Publishing House 2nd revised ed. 1999).

4. Projects Planning (Analysis, Selection, Implementation and Review): Prasanna Chandra (TMH 4th ed. 5th reprint 1996).

5. Andrew Williams: Guide Lines – I, II, III

	Class : B.E. (Instrumentation)
	Semester – VII

	Subject : Industrial Process Control

	Period / week

1 period of 60 Min
	Lectures
	3

	
	Practical
	2

	
	Tutorial
	---

	
	Hours
	Marks

	Evaluation System
	Theory Examination
	3
	100

	
	Practical
	---
	---

	
	Oral Examination
	---
	25

	
	Term Work
	---
	25


Detailed Syllabus :

1. Interaction and decoupling in MIMO system: relative gain analysis and its application.

2. Process Control System.

Boiler controls: Combustion control, Drum level control, Furnace pressure control.

Furnace control: Start- up heaters, fired reboilers, process heaters and vaporizers.

Distillation column: Basic features of composition control, control of overhead composition, bottom composition and both product composition, pressure control.

Heat exchangers: Types of heat exchangers, various control schemes for heat exchangers, bypass control.

Crystallizers control: Process of crystallization, types of crystallizers control of evaporating crystallizer, cooling of crystallizers, vaccum crystallizers.

Dryer control: Process of drying, types of dryers, control of batch dryers, continuous dryers.

Evaporator control: Types of Evaporator, control system for Evaporator, steady state model for Evaporator.

Reactor control: Reactor characteristics, various schemes of temperature control of reactors.

pH control: Nature of pH process, two sided feedback control of pH, cascade control of PH, feed forward-feedback control of pH, ratio control of pH.

Compressor control: Surge characteristics of compressor, compressor surge control valves, overhead controls.

3 Process control for Industries.

Petroleum Industry: Description of process, Generalized block diagram of overall refinery from crude oil to saleble products.

Pharmaceutical Industry: Description of process, measurement hardware in Pharmaceutical Industry. Analyzers, Controllers and display in Pharmaceutical Industry. Typical control systems in Pharmaceutical Industry viz. control of chemical reactor, fermentation control system.

Food Industry: Description of process, measurement hardware in food industry. Analyzers, Controllers and display in food industry. Typical control systems such as computer controlled bakery, corn starch, syrup and sugar production controls.

Iron and steel Industry: Description of process, measurement hardware in Iron and steel Industry. Analyzers, Controllers and display in Iron and steel Industry. Typical control systems VIZ: Blast furnace stove combustion control system, strand casting, mould level control, wastewater treatment.
4. Safety in Instrumentation control systems.

Area and material classification, technique used to reduce explosion hazards, intrinsic safety, installation of intrinsically safe systems.

Term-Work: Each student shall appear for at least one written test during the term. Journal should consist of 6 assignments graded as well as assessed test paper and Report of Industrial Visit. The Report should consist of 

I) Complete Flow Sheet From any of the industries listed in Chapter 3. 

II) Process and Control Simulation on Distillation Column and Heat Exchanger etc

The term-work will carry 25 Marks. Distribution of marks: 10 Marks for Journal 10 Marks for Test and 5 marks for attendance.

Text Books :

1. W.L.McCabe and Julian Smith “Unit operation and chemical engineering” Mc-GrawHill- fifth edition.

2. Bela G. Liptak “ Instrument engineers handbook- Process control” Chilton book company- 3rd edition.

3. Bela G. Liptak “ Instrumentation in process industry” Chilton book company-1st edition.

Reference Books :

1) M. Chidambaram, “Complete Contro; of Processes”, Narosa Publishing House.

2) Douglas M. Concidine “  Process industrial instruments and controls handbook” Mc-GrawHill- 4th  edition.

3) George T. Austian “ Shreve’s chemical process industries” Mc-GrawHill- fifth edition.
4) George Stephenopoulos, “Chemical process control”,  PHI-1999.

	Class : B.E. (Instrumentation)
	Semester – VII

	Subject : Digital Signal Processing(IS)

	Period / week

1 period of 60 Min
	Lectures
	4

	
	Practical
	2

	
	Tutorial
	---

	
	Hours
	Marks

	Evaluation System
	Theory Examination
	3
	100

	
	Practical
	---
	---

	
	Oral Examination
	---
	25

	
	Term Work
	---
	25


Detailed Syllabus :

1.
Brief introduction to Discrete time signals and systems, difference equations, Fourier series  & Transform, Z-Transform, theorems, properties etc. Introduction to WAVELETS.     
 
2. Flow graph & matrix representation of Digital filters : Signal flow graph representation of digital networks, matrix representation of digital networks, basic network structures for IIR, transposed forms, basic network structures for FIR systems, parameter quantisation effects, Tellegen’s theorem for digital filters and its applications. 








 
3. The Discrete Fourier transform : Representation of periodic sequences, the discrete Fourier series, sampling, Fourier representation of finite duration sequences, the Discrete Fourier Transform, properties of  the DFT, Linear convolution using the DFT, two  dimentional DFT. 



 

4. Computation of the Discrete Fourier Transform : Goertzel’s algorithm, Decimation in frequency ( DIF) algorithms, Decimation in time (DIT) algorithms, FFT algorithms for a N composite number, general computational considerations in FFT algorithms, Chirps Z transform algorithm.




 
5. Digital filter design techniques : Design of IIR digital filter from analogue filters, computer aided design of  FIR digital filters, properties of  FIR digital filter using windows, computer aided design of  IIR filters, comparison of IIR and FIR filters.

6. Discrete Hilbert transform: Real and imaginary part sufficiency for casual sequences, minimum phase condition ,Hilbert transform relations for the DFT and the complex sequences.

7. Introduction to Digital hardware : Digital signal processor series Texas 320, Motorola 56000, Analog devices ADSP 2100,special purpose hardware for Digital filtering and signal generation, IIR, FIR hardware, cascaded IIR, FIR, application to speech ,Radar, CT scanner and Digital touch tone receiver. 


Experiments: (1 to 6 Using C, or C++ and verify the results using MATLAB)

1. Program for finding linear convolution.

2. Program for finding circular convolution.

3. Program for finding linear convolution using circular convolution.

4. Program for finding correlation (auto and cross).

5. Program for finding DFT’s. & IDFT.

6. Implementation of FFT algorithms (DIT, DIF) etc.

7. Program on filter designing.(FIR) (Using MATLAB only)

8. Program on Filter Designing (IIR) (Using MATLAB only)

9. Minimum two assignments based on structure realizations (IIR, FIR).

10. Study of any DSP processor series and their differences.

Term Work:
It should include report on atleast 8 practicals performed and assignments given. The teacher concerned shall give atleast one class test. The answer paper duly evaluated shall be presented as a part of the term work. This will be presented to the examiners to be given marks of maximum of up to 25. Distribution of marks: 10 Marks for Journal 10 Marks for Test and 5 marks for attendance.

Text Books :

1) A.V.Oppenhiem & R.W. Scheifer ,”Discrete signal processing”, (PHI) 1999

2) Johny Johnson,”Introduction to D.S.P.”, (PHI), 1996

3) Rabnier Gold ,”Theory and application of DSP”, (PHI EEE edi.) 1996

4) Proakis and Manoliakis,” Digital signal processing”, (PHI 3rd) 1997

Reference Books :

1) Sanjit. K. Mitra,” Computer aided approach to DSP “,TMH, 1998

2) A Antonion, “Digital filter analysis,design and application”, TMH pub. 2ed. 1993

3) B. Vankataramani & M. Bhaskar, “Digital Signal Processors”, Tata McGraw Hill, 2002.

4) Emmauel C. Ifeachor & Barrie W. Jervis, “Digital Signal Processoning”, Pearson

Education, 2nd edition, 2000.

5) Ashok Ambardar, “Analog and Digital Signal Processing” Thomson Learning,

2nd  edition, 1999.

6) Thonas J. Cavicchi, “Digital Signal Processing”,Jhon Wiley 2000.

	Class : B.E. (Instrumentation)
	Semester – VII

	Subject : Power Electronics & Drives

	Period / week

1 period of 60 Min
	Lectures
	4

	
	Practical
	2

	
	Tutorial
	---

	
	Hours
	Marks

	Evaluation System
	Theory Examination
	3
	100

	
	Practical
	---
	---

	
	Oral Examination
	---
	25

	
	Term Work
	---
	25


Detailed Syllabus :

1. Review of Power Semiconductor Devices:  Power Diodes, Power BJT, Power MOSFET, SIT & IGBT. Review of Thyristor SCR, TRIAC, GTO, SITH, MCT & LASCR.

2. Heating and Cooling of Power Semiconductor Devices: Losses, Thermal resistance, Transient thermal resistance, model of heating, different,  types of cooling techniques.

3. Protection: - Selection Criteria for Protective devices used for protection against  Overcurrent, Overvoltage, dv/dt & di/dt.

4. Series and Parallel connection of thyristors: - Series operation, triggering arrangement for series connection, optically coupled triggering scheme, slave trigger circuits. Parallel connection of thyristors, methods of improving current division like current dividing choke etc. Requirements for triggering parallel thyristors.

5. Controlled rectifier: Design of 3 phase HW & FW controlled rectifier with R, RC, RL & RLE load with & without Freewheeling diode. Filters for 3 phase Rectifier & its design.

6. Inverters: - review of Inverters. Line commutated Inverters, DC link Inverters. Current source Inverters, Bridge and Half bridge Inverters. Bridge Circuit with Mc-Murray-Bedford Commutation. Three phase Bridge Inverters. Reduction of harmonics of Inverter output.. High frequency inverters. HVDC  Transmission

7. Induction Motor Drive: - Characteristics of IM, Control Methods, Voltage fed drive, Current fed drive, Quasi Square wave, PWM (using BJT/ IGBT) ,Square wave drive, Static Kramer Drive Vector control drive,  Power Factor & current waveform analysis for above methods , Comparison of performance of Variable Frequency Drive, Characteristics of the motor with frequency compensation via encoder feedback. Motor control using flux -vector philosophy. 

8.  DC Motor Drive Control: Brushed / Brushless DC Motor Drive - Methods of controlling using constant voltage & constant current technique - integration into a complete servo system.

9. Stepping Motor Drive: - Thyristorised stepping motor drive, open loop switching amplifiers.

10. Study of Industrial Motor Drives using Microcontrollers like 8051 or similar.

List of experiments:

1) 3-phase HW and FW rectifier with different types of loads.

2) 3-phase Half Controlled Converter fed D.C.Motor Drive and Study of Torque Speed with and    without feedback.

3) Study of different types of Inverter circuits.

4) Study of High Frequency Inverter circuit.

5) Induction Motor Control using Current fed drive and voltage fed drive

6) PWM Drive for Induction Motor using IGBT.

7) Speed Control of Brushless D.C. Motor

8) Stepper Motor Controller using Thyristor

9) Microcontroller Based Closed loop Induction Motor Drive

10)Atleast two circuit simulations based on Pspice / Matlab or similar software


Term Work:-  Term work will consist of at least eight experiments  and one class-test based on the above syllabus. Laboratory work recorded in journals and assignment given by teacher duly graded shall be counted as term work. Distribution of marks: 10 Marks for Journal 10 Marks for Test and 5 marks for attendance.

Text Books:

     1. P. C. Sen,” Power Electronics”, TMH- 1997.

2. G.K.Dubey, S. Doradla, A. Joshi., Sinha ,” Thyristorised Power Controllers”, Wiley Eastern- 1993.

3. W. Shepherd, Hulley & Liang ,” Power Electronics  & Motor control”,

  Cambridge Unv.Press 1998.

Reference Books:

1) M.D.Singh K.B. Khanchandani ,” Power Electronics”, TMH 1998

2) Raymond Ram Shaw ,” Power Electronics”, ELBS- 1987.

3) B.W. Williams ,” Power Electronics ”, ELBS –1992.

4) V.Subramaniam ,” Power Electronics”. New Age – 1997.

5) C.W.Lander ,” Power Electronics”, McGrawHill- 1993.

6) Ned Mohan, T.M. Undeland , W.P. Robbins ,” Power Electronics”, 1996.

7) B.K. Bose ,” Modern Power Electronics &AC Drive”, Prentice Hall- 2002.

8)  Philips Krein ,” Elements of Power Electronics”,
Oxford Unv. Press- 1998

9) D.W. Hart ,” Introduction to Power Electronics”, PHI- 1997.

10)  Bimal K. Bose, “Modern Power Electronics and AC Drives”, Pearson

     Education 2002.

	Class : B.E. (Instrumentation)
	Semester – VII

	Subject : Optimal Control Systems

	Period / week

1 period of 60 Min
	Lectures
	4

	
	Practical
	2

	
	Tutorial
	---

	
	Hours
	Marks

	Evaluation System
	Theory Examination
	3
	100

	
	Practical
	---
	---

	
	Oral Examination
	---
	25

	
	Term Work
	---
	25


Detailed Syllabus :

1: Introduction: The basic concepts of Optimization, Formulation of optimal control problem, Performance criteria.

2: Calculus of Variation: Minimization of Functions, minimization of Functionals, Fixed end point and variable end point problems, Formulation of variational calculus problem using Hamiltonian method.

3: Approaches for Minimization of Performance Index: 

Pontryagin’s Minimum Principle: Derivation and its applications to specific class of optimal control problems.

Dynamic Programming: Principle of optimality, The equation of Bellman, Application to Discrete and continuos systems. Hamilton – Jacobi equation, Relationship between the minimum principle and Dynamic Programming.

4: Linear Regulator Problem: Optimization of Linear Systems with quadratic performance index – Matrix Riccati Equation, Tracking Problem.

Two Point Boundary Value (TPBV) Problem: Steepest-Decent Method and Flecher-Powell Method.

Assignments: Each student shall perform at least 10 assignment based on above syllabus. Some or all assignments must be performed by using simulation software like MATH CAD/MATLAB/SCILAB.

Term-Work: Each student shall appear for at least one written test during the term. Journal should consist of 10 assignments properly recorded and graded as well as assessed test paper. The term-work will carry 25 Marks. Distribution of marks: 10 Marks for Journal 10 Marks for Test and 5 marks for attendance.

Text Books:

1) D. Kirk, “Optimal Control – An Introduction”, 

Prentice Hall, Inc., Englewood Cliff, N. J., 1970.

2) M. Gopal, “Modern Control System Theory”, 

Wiley Eastern, 1982.

3) Anderson B. D. O. and J. B. Moore, “Linear Optimal Control”, 

Prentice Hall, Englewood Cliff, N. J., 1971.

Reference Book:

1) Athens and Faib,”Optimal Control”. 

	Class : B.E. (Instrumentation)
	Semester – VII

	Subject : Optimization Techniques

	Period / week

1 period of 60 Min
	Lectures
	4

	
	Practical
	2

	
	Tutorial
	---

	
	Hours
	Marks

	Evaluation System
	Theory Examination
	3
	100

	
	Practical
	---
	---

	
	Oral Examination
	---
	25

	
	Term Work
	---
	25


Detailed Syllabus :

1: Introduction.

Definitions and meaning of optimization, need of optimization, conventional versus optimum design process,  optimization problem formulation – statement of an optimization problem, terminology, design variables, cost function, constraints, Lagrange multipliers, iteration, convergence, Classification of optimization problem.





2: Concepts of Optimum Design.

Fundamental concepts – local and global minimum, quadratic form, necessary and sufficient conditions, Unconstrained Optimum Design Conditions – optimality conditions – for functions of single variable and several variables, Constrained Optimum Design Problems – necessary conditions: equality constraints, inequality constraints, 









3: Linear Programming Methods.

Definition of linear programming problem, basic concepts, Graphical Method, Linear Programming Terminology, Simplex Method – concepts of simplex method, derivation, algorithm, Duality in Linear Programming. Engineering Applications.


4: Optimization Methods.

General algorithm for constrained and unconstrained minimization methods – descent step size, convergence and rate of convergence of algorithm, one-dimensional minimization – problem definition, reduction of a single variable, numerical methods to compute step size – Equal Interval Search (Line Search) Golden section search, Polynomial interpolation – Quadratic Interpolation, Cubic Interpolation. 










Gradient of a function, properties of gradient vector, Steepest-Descent, Conjugate-gradient (Fletcher-Raves), Quasi-Newton, Broydon Fletcher Goldfrab and Shanno (BFGS), Devidon-Fletcher-Powell (DFP), Least square, Gauss Newton, Engineering applications.







 Basic concepts related to algorithm for constrained problem, Constrained status at a design point, potential constraint strategy, decent function and convergence of an algorithm, linearization, sequential Quadratic Programming (SQP), Quadratic Programming Sub-problem, Constrained Steepest-Descent Method, Constrained Quasi-Newton Method, Engineering applications.


Assignments: Each student shall do 10 assignments and at least one Case – Study based on practical engineering problem. Some of these assignents must be done using simulation software like MATH CAD/ MATLAB/ SCILAB etc.  Case study can be on any one from the following.

1) Boiler

2) Distillation Column

3) Unit operation 

4) Dryer.

Term-Work: Each student shall appear for at least one written test during the term. Journal should consist of 10 assignments + 1 Case Study properly recorded and graded as well as assessed test paper. The term-work will carry 25 Marks. Distribution of marks: 10 Marks for Journal 10 Marks for Test and 5 marks for attendance.

. 

Text Books:

1) S. S. Rao, “Optimization”, 2nd edition

New Age International (P) Ltd., Publishers, New Delhi, 1995.

2) Jasbir S. Arora, “Introduction to Optimum Design”,

McGraw Hill Book Company, New York, 1989.

3) T. E. Edger and D. M. Himmeblaue, “Optimization of Chemical Processes”,

McGraw Hill International Editions, 1989.

Reference Books:

1) Kalyanmoy Deb, “Optimization For Engineering Design”, 

      Prentice Hall of India (P) Ltd., New Delhi, 1998.

2) Ashok D. Belegundu, “Optimization concepts and applications in Engineering”,  Pearson Education, 2002.

	Class : B.E. (Instrumentation)
	Semester – VII

	Subject : Advanced Instrumentation

	Period / week

1 period of 60 Min
	Lectures
	4

	
	Practical
	2

	
	Tutorial
	---

	
	Hours
	Marks

	Evaluation System
	Theory Examination
	3
	100

	
	Practical
	---
	---

	
	Oral Examination
	---
	25

	
	Term Work
	---
	25


Detailed Syllabus :

1. Introduction to DCS – Evolution of DCS, DCS flow sheet symbols, Functional block diagram of DCS. 
2. Introduction to Hierarchical Control and memory : Task listing, Higher & Lower Computer level  tasks. 
3. Supervisory computer tasks and DCS configuration – Supervisory Computer functions, Control techniques, Supervisory Control Algorithm, DCS & Supervisory Computer displays, advanced control Strategies, Computer interface with DCS. 
4. DCS data highways, field buses, MAP/TOP and  network protocols. 
5. SCADA Systems – Remote sensing terminal units, control /master control station and system interfacing, Man Machine Interface, Alarms and applications of SCADA. 
6. Biological Neural Networks: Neuron physiology, Neuronal Diversity, Specifications of the Brain, Eye’s Neural Network.

7. Artificial Neural Networks: Neural attributes, modeling, basic model of a neuron, learning in artificial neural networks, characteristics and parameters of ANNs,  ANN topologies, learning algorithms, ANN discrimination ability.

8. Neural Network Paradigms: MC Culloch- Pitts Model, Preceptron, ADALINE and MADALINE models, Winner- Takes- all learning algorithm, back propogation learning algorithm, adaptive resonance theory paradigm, Hopfield model, real time models.

9. Fuzzy Logic: Prepositional logic, the membership function, Fuzzy logic, Fuzzy rule generation, defuzzyfication of fuzzy logic, time dependent fuzzy logic, temporal fuzzy logic, Application of TFL in communication system.

10. Fuzzy- Neural Networks: Fuzzy artificial neural networks, Fuzzy- neural example, neuro- fuzzy control and applications of fuzzy logic, Neural network and fuzzy- neural networks.

Term-Work: Each student shall appear for at least one written test during the term. Journal should consist of 8 assignments and graded as well as assessed test paper. The term-work will carry 25 Marks. Distribution of marks: 10 Marks for Journal 10 Marks for Test and 5 marks for attendance.

Text Books :

1) Bela G. Liptek, “Instrument Engineer’s Hand Book – Process Control”, Chilton Company, 3rd Edition, 1995.

2) Stamatios V. Kartalopoulos, “Understanding Neural Networks And Fuzzy Logic”, PHI- 2002.

Reference Books :
1) Nei & Linkon, “Fuzzy – Neural control”, PHI-1998.

2) Klir & Yuan, “Fuzzy sets and Logic”, PHI- 2002.

3) Bart Kosko, “Neural Networks and Fuzzy Systems”, PHI- 2002.

4) C. F. Luger and W. A. Stubblefield, “Artificial Intelligence and Design of Expert system”, Addison Wesley- 1986.

5) Technical Manuals for different DCS’s.

	Class : B.E. (Instrumentation)
	Semester – VIII

	Subject : Biomedical Instrumentation

	Period / week

1 period of 60 Min
	Lectures
	4

	
	Practical
	2

	
	Tutorial
	---

	
	Hrs.
	Marks

	Evaluation System
	Theory Examination
	3
	100

	
	Practical
	---
	---

	
	Oral Examination
	---
	25

	
	Term Work
	---
	25


Detailed Syllabus :

1: Human Body System Overview

Structure of cell, respiratory system, nervous system, nerve muscle physiology, circulatory system.

2: Cell Activity and Origin of Bio-potential

Origin of Biopotential, Electrical activity of cell, Action Potential and its propagation, Origin of EMG, EEG, ECG, ERG and EOG.

3: Measurement of Biochemical and Bioelectric potential

Biochemical measurements – pH, PO2, PCO2, Different types of electrodes, electrode – electrolyte interface, biopotential amplifier and its characteristics, measurement of biopotential using EEG, EMG and ECG (Block diagram based).


      

4:  Cardiovascular Measurements

Blood Flow, Blood Pressure, Plethysmograph and their types, Cardiac Output, Oxymeter. Heart sound measurement. 

5: Therapeutic Instruments.

Pacemaker, Defibrillator, Heart Lung Machine, and Dialysis System, Surgical Machine, Incubator, Ventilator.

6: Imaging Techniques.

X-Ray Generation and X-Ray Machine, CT – Scanning, Ultrasound Imaging, Magnetic Resonance Imaging, Nuclear Medicine (Gamma Camera) and their applications.








    

7: Significance of Electrical Danger.

Physiological effect of electrical current, Shock Hazardous and accident prevention.

Experiments:

1. To study ECG.  

2. To study EMG.

3. To study EEG.

4. TO study Phonocardiaograph.

5 To measure blood pressure.
6 To study heart rate indicator.
7 To study X – Ray machine.
8 To study Dialysis machine.
9 To study plethysmograph.
10 To measure heart rate.
Term-Work: Each student shall appear for at least one written test during the term. Journal should consist of at least 6 Experiments/Assignments properly recorded and graded as well as assessed test paper. The term-work will carry weightage of 25 marks. Distribution of marks: 10 Marks for Journal 10 Marks for Test and 5 marks for attendance.

Text Books :

1) Leslie Cromwell, “Biomedical Instrumentation and Measurements”,


2nd Edition, Pearson Education, 1980.

2) R. S. Khandpur, “Biomedical Instrumentation”, TMH, 1994.

Reference Books :
1) Richard Aston, “Principles of Biomedical Instrumentation and Instruments”, 1991.

2) Joseph J. Carr and John M. Brown, “Introduction to Biomedical Equipment Technology”, PHI/Pearson Education, 4th edition 2001.

3) John G. Webster, “Medical Instrumentation”, John Wiley and Sons, 1999.

	Class : B.E. (Instrumentation)
	Semester – VIII

	Subject : Digital Control System

	Period / week

1 period of 60 Min
	Lectures
	4

	
	Practical
	2

	
	Tutorial
	---

	
	Hours
	Marks

	Evaluation System
	Theory Examination
	3
	100

	
	Practical
	---
	25

	
	Oral Examination
	---
	25

	
	Term Work
	---
	25


Detailed Syllabus :

1: Introduction  

Advantages of digital control systems, examples of discrete data and digital control systems.

2: Signal Conversion & Processing

Digital signals and coding, data conversion and quntization, sample and hold devices, sampling period considerations, sampling as impulse modulation, sampled spectra and aliasing, reconstruction of analog signals, zero order hold,first order hold,frequency domain characteristics, principles of discretization- impulse  invariance, finite difference approximation of derivatives,rectangular rules for integration.

3:Representation of digital control systems 

Linear difference equations, pulse transfer function, input-output model, examples of first order continuous and discrete time systems, signal flow graph applied to digital systems, mapping between S-plane and Z-plane. Bilinear transformation

4: Stability of Digital Control Systems in z-domain

Jury’s method, R. H. Criteria root locus technique, frequency response method.

5: Time domain analysis -

Comparison of time response of continuous data and digital control system. Steady state analysis of digital control systems.Effect of sampling period on transient response characteristic.

6: State space Analysis

Discrete time state equations, state diagram, similarity transforms eigen values, eigen vectors, first and second companion form, diagonalisation, Jordan Canonical form, solving discrete time state equation, state transition matrix,Discretization of continuous  time system.

Liapunov’s stability analysis, definitions, theorem, concept of equilibrium state.

7: Pole placement and observer design -

Concept of reachability, Controllability, Constructability and observability. Design of controller via pole placement method. State observer design, dead beat controller design, Concept of duality.

Term-Work:
 Each student shall appear for at least one written test during the term. Journal should consist of 10 Assignments/Experiments out of which 5 must be done with the help of simulation software MATLAB/MATH CAD/PSPICE/SCILAB or similar one. Term-Work will carry weightage of 25 marks. Distribution of marks: 10 Marks for Journal , 10 Marks for Test and 5 marks for attendance. 

Text books:

1. M. Gopal, “Digital Control and State Variable methods”, Tata McGraw Hill, 2nd edition Match 2003.

2. K. Ogata, “Discrete time control systems” Pearson Education Inc., 1995.

3. B. C. Kuo, “Digital control systems” Oxford University Press, 2003.

Reference Books :

1) Richard J. Vaccaro, “Digital Control” McGraw Hill Inc., 1995.

2) Ashish Tewari, “Modern Control System design with Matlab”, John weily, Feb. 2002.

3) Joe H. Chow, Dean K. Frederick, “Discrete Time Control Problems using Matlab”, Thomson Learning, 1st edition 2003.

4) Eronini Umez, “System Dynamics and Control”, Thomson Learning, 1999. 

5) Franklin Powel, “Digital Control of Dynamic Systems”, Pearson Education, 3rd edition, 2003.

	Class : B.E. (Instrumentation)
	Semester – VIII

	Subject : Instrumentation System Design

	Period / week

1 period of 60 Min
	Lectures
	4

	
	Practical
	2

	
	Tutorial
	---

	
	Hours
	Marks

	Evaluation System
	Theory Examination
	3
	100

	
	Practical
	---
	---

	
	Oral Examination
	---
	25

	
	Term Work
	---
	25


Detailed Syllabus :

1. Design of Transducer:

An overview of static and dynamic performance characteristics of instruments. Design considerations for transducers such as thermocouple, RTD, orifice plates, rotameter, LVDT etc. Calibration and installation procedure for thermocouple, RTD, etc.

2. Design of Control Valve:
Review of flow equations. Valve selection and sizing for liquid service, gas or vapor service, flashing liquids, mixed phase flow. Control valve noise. Control valve cavitations. Actuator sizing.

3. Design of Instrument Air Systems:

Sizing criteria. Air supply source, compressor systems. Air distribution system. Control room air supply and air handling. Design of safety relief valves and rupture discs.

4. Design and Architectural Overview of Programmable Logic Controller: Input output system- discrete I/O modules, analog I/O modules, Special Purpose Modules, Intelligent I/O modules, Communication modules. Basic and advanced PLC programming- PLC programming standards, Ladder diagram Language and instruction set, advanced function block instructions, structured text language, function block diagram language, sequence function chart language. PLC system design and Applications.

5. Electronic product design: System Engineering, documentation, human interface such as ergonomics, aesthetics. Packing and enclosures, Grounding and shielding, front panel and cabinet design of an electronic product.

Term-Work: Each student shall appear for at least one written test during the term. Journal should consist of 6 assignments/practicals graded as well as assessed test paper. The term-work will carry 25 Marks. Distribution of marks: 10 Marks for Journal 10 Marks for Test and 5 marks for attendance.

Text Books :

1. Nakra and Chaudhary, “Instrumentation Measurements and analysis”, TMH-1992

2. Bela G. Liptek, “Instrument Engineer’s Hand Book – Process Control”, Chilton Company, 3rd Edition, 1995.

3. Andrew Williams, “Applied instrumentation in the process industries”, 2nd Edition, Vol. 3, Gulf publishing company.

Reference Books :
1) R. W. Zape, “Valve selection hand book third edition”, Jaico publishing house,

Les Driskell, “Control valve sizing”, ISA.

2) Thomas A. Hughes, “Programmable controllers ” , Second Edition , ISA. 

3)  Kim R Fowler, “Electronic Instrument Design”, Oxford University- 1996.

Manual on product design: IISc C.E.D.T.

4. Harshvardhan, “Measurement Principles and Practices”, Macmillan India Ltd-1993

	 Class : B.E. (Instrumentation)
	Semester – VIII

	Subject : Nuclear Instrumentation

	Period / week

1 period of 60 Min
	Lectures
	4

	
	Practical
	2

	
	Tutorial
	---

	
	Hours
	Marks

	Evaluation System
	Theory Examination
	3
	100

	
	Practical
	---
	---

	
	Oral Examination
	---
	25

	
	Term Work
	---
	25


Detailed Syllabus :

1.
Radioactivity : General Properties of Nucleus, Radioactivity ,Nature of Nuclear Radiation’s, Characteristic  properties of radioactive radiation’s, Properties of Alpha, Beta, and Gamma rays, Natural and artificial radio-activity. Radioactivity Laws, Half  life period, radioactive series, Isotopes and Isobars,Various effects- photoelectric, Compton scattering and pair production, stopping power and range of charged nuclear particles. 

2. Radiation detectors : Techniques for weak signal detection, Detectors for Alpha, beta and gamma rays, Detector classification – Ionisation chamber, Regions of multiplicative operation, Proportional counter, Geiger Muller counter-volt ampere characteristics, Designing features, Scintillation detectors (Photomultiplier tube- types, dark currents, scintillators, pulse resolving power) , efficiency of detection, SNR improvement, Solid state  detectors       ( Lithium ion drifted - Si-Li, Ge-Li, Diffused junction, surface barrier)

3. Electronics and Counting systems : Pre-amp., main amplifiers, Discriminators, Scalars and count rate meters, Pulse shaping, pulse stretchers, Coincidence circuits, photon counting system block diagram, factors influencing resolution of gamma energy spectrum, Energy resolution in radiation detectors, single and multichannel analysers (MCA),pulse height analysers(PHA). 

4.  Application in Medicines: Gamma camera- design, block diagram, medical usage. Radiation uptake studies- block diagram and design features. Nuclear Instrumentation for health care, Radiation Personnel Health Monitors like neutron monitors, Gamma Monitors, Tritium monitors, Iodine monitors  and PARA(particulate activity radiation alarms).

5. Applications in Industry:
Basic Nuclear Instrumentation system- block diagram, Nuclear Instrumentation for laboratory. Personal monitors like Thermo Luminescence Detectors (TLD), Dosimeters, Teletectors, which are used to assess the radiation exposure to the radiation plant workers.  Nuclear Instrumentation for power reactor. Nuclear Instrumentation for Toxic fluid tank level measurement, Underground Piping Leak detection, weighing, thickness gauges, water content measurement etc. Agriculture applications like food irradiation.  

Term-Work: Each Student shall appear for at least one written test during the term. Journal should consist of at least 8 assignments/practical based on above. syllabus properly graded and recorded, as well as assessed test paper. The term-work will carry weightage of 25 marks. Distribution of marks: 10 Marks for Journal, 10 Marks for Test and 5 Marks for attendance.

Text Books:

1. G. F. Knoll, “Radiation Detection & Measurement”, 2nd edition, John Wiley & Sons, 1998.

2. P.W.NICHOLSON, “Nuclear Electronics”, John Wiley, 1998.

3. S. S. Kapoor & V. S. Ramamurthy, “Nuclear Radiation Detectors”, Wiley Eastern Limited, 1986.

Reference Books:

1. Gaur  & Gupta, “Engineering Physics”, Danpat Rai & Sons, 2001.

2. Irvin Kaplan, “Nuclear  Physics”, Narosa, 1987.

3. M.N.Avdhamule & P.G.Kshirsagar, “Engineering  Physics”,

     S.Chand & Co., 2001.

4.R. M. Singru, “Introduction to Experimental Nuclear Physics", Wiley Eastern    

   Pvt. Ltd., 1974. 

 5.Hand Book of Nuclear Medical Instruments, TMH Publishing New Delhi, 

    1974.

	Class : B.E. (Instrumentation)
	Semester – VIII

	Subject : Image Processing

	Period / week

1 period of 60 Min
	Lectures
	4

	
	Practical
	2

	
	Tutorial
	---

	
	Hours
	Marks

	Evaluation System
	Theory Examination
	3
	100

	
	Practical
	---
	---

	
	Oral Examination
	---
	25

	
	Term Work
	---
	25


Detailed Syllabus :

1. Introduction: Definition of image , generation of image, steps in image processing, elements of digital image processing systems, image enhancements, restoration and analysis.

2. Digital Image Fundamentals: Elements of visible perception, image model, sampling and quantization, relationships between pixels, imaging geometry.

3. Image Transforms: Introduction to D.F.T., 2-D.F.T., F.F.T., other seperable image transforms (walsh, hadamard, discrete cosine, haar, slant, KL)

4. Image Enhancements: Point operations, histogram modeling, spatial filtering-smoothing, sharpening, low pass, high pass, homomorphic filtering.

5. 2-D systems and mathematical preliminaries: Introduction and definitions, matrix theory, random signals, spectral density function, results from estimation and information theory.

6. Image Restoration: Image observation models, inverse and wiener filtering, F.I.R. wiener filters, filtering   using image transforms, least squares filters, generalised inverse, S.V.D. and interactive methods, recursive filtering, causal models,digital processing of speckle images, maximum entropy restoration.

7. Image Segmentation: Detection of discontinuities, age linking and  boundary detection, thresholding region oriented segmentation, use of motion in segmentation.

8. Image Data Compression: Introduction, pixel coding, predictive techniques (PCM, DPCM, etc), transform coding theory of images, hybrid coding and vector DPCM. 

LIST OF EXPERIMENTS  : 

1. Program for 2-d  convolution.

2. Image rotation scaling and translation.

3. Program for 2-d  correlation.

4. Program for 2-d  F.F.T.

5. Program for Discrete  cosine transform.

6. Program for  K L transform.

7. Program for Histogram equalization & Histogram specification.

8. Program for Mask operation ( Spatial filtering ).

9. Program for  edge detection.

10. Program for Thresholding.

11. Function for determining boundary descriptors, like boundary length and curvature.

Term-Work: Each student shall appear for at least one written test during the term. Journal should consist of 8 practicals graded as well as assessed test paper. The term-work will carry 25 Marks. Distribution of marks: 10 Marks for Journal 10 Marks for Test and 5 marks for attendance.

Text Books :
1. R. C. Gonzalez, “Image Processing” Pearson Education 2nd edition, 1999.

2. A. K. Jain, “Fundamental of Digital Image Processing”, PHI 2nd edition, 1995.

3. W. K. Pratt, “Digital Image Processing”, John Wiley and Sons, 1994.

Reference Books:
1) C. Phillips, “Image Processing in C”, BPB Publication, 1995.

2) B. Chanda, D. Dutta  Majumdar, “Digital Image processing”, PHI, 2000.

3) Emmauel C. Ifeachor and Barry W. Jervis, “Digital Signal Processing”, Pearson   Education, 2nd edition, 2000.

4) Don Pearson, “Image Processing” (The ESSEX series in Telecommunication and information systems, McGraw Hill International ELTL engg. series), 1991.

5) Johnny Johnson, ”Introduction to DSP”, PHI – 1996.

6) Proakis, “DSP” , PHI 1997.

7) Rabnier Gold, “Theory and Application of DSP”, PHI, 1996.

8) Milan Sonka, Vaclav Hlavac, “Image Processing analysis and machine vision”,

Thomson Learning, 2nd edition, 1999.

	Class : B.E. (Instrumentation)
	Semester – VIII

	Subject : Robotics

	Period / week

1 period of 60 Min
	Lectures
	4

	
	Practical
	2

	
	Tutorial
	---

	
	Hours
	Marks

	Evaluation System
	Theory Examination
	3
	100

	
	Practical
	---
	---

	
	Oral Examination
	---
	25

	
	Term Work
	---
	25


Detailed Syllabus :

1: Robot Manipulation

Automation and Robots, Classification, Applications, Specifications, Notations.

2: Direct Kinematics

Dot and Cross Products, Co-ordinate frame, Rotations, Homogeneous Co-ordinates, Link Co-ordination Arm Equation, (Five – axis Robot, Four – axis Robot, Six –axis Robot), (Direct Kinematics)

3: Invrse Kinematics

General properties of solutions, Tool Configuration, Five – axis Robot, Three – Four – axes Robot,  Six – axis Robot, (Inverse Kinematics).

4. Robot Sensors And Actuators: Characteristics and comparison of Actuating Systems- Hydraulic, Pneumatic, Electric, Magnetostrictive actuators. Sensor characteristics and Sensor types- Position, Velocity, Acceleration, force, pressure, torque, micro switches, light and IR, touch and tactile, proximity, sniff and range finders.

5: Work Space Analysis and Trajectory Planning: Work Envelop and examples, Work Space fixtures, Pick and Place Operation, Continuous Path Motion, Interpolated Motion, Straight Line Motion. 

6: Task Planning

Task Level Programming, Uncertainty, Configuration Space, Gross Motion, Planning, Grasp Planning Fine Motion Planning, Simulation of Planner Motion, Source and Goal scenes, Task Planner Simulation, momentary inertia.

7: Robot Vision

Image representation, Template Matching, Polyhedral Objects, Shane Analysis, Segmentation, Threshold, Region Labeling, Shink Operators, Swell Operator, Euler Number, Respective transformation, Structural Illumination Camera Calibration.

Term-Work: Each Student shall appear for at least one written test during the term. Journal should consist of at least 8 assignments and one Design example (pick and place operation etc.) based on above syllabus properly graded and recorded, as well as assessed test paper. The term-work will carry weightage of 25 marks. Distribution of marks: 10 Marks for Journal 10 Marks for Test and 5 marks for attendance.

Text Books :

1) Robert Schilling, “Fundamentals of Robotics”, PHI, 1996.

2) Fu, Gonzalez and Lee, “Robotics”, PHI, 1993.

3) John J. Craig, “Introduction to Robotics”, Pearson Education Asia, Second Indian Reprint, 2001.  

Reference Books :

1) Richard D. Klafin “Robotic Engineering”, PHI 2003.

2) Saeed B. Niku “Introduction to Robotics, Analysis, Systems, Applications”, LPE, Pearson Education.

3) Mittal & Nagrath – “Robotics & Control”, TMH, 2003.

4) Groover, “Industrial Robotics”, McGraw Hill, 1986.

	Class : B.E. (Instrumentation)
	Semester – VIII

	Subject : Virtual Instrumentation

	Period / week

1 period of 60 Min
	Lectures
	4

	
	Practical
	2

	
	Tutorial
	---

	
	Hours
	Marks

	Evaluation System
	Theory Examination
	3
	100

	
	Practical
	---
	---

	
	Oral Examination
	---
	25

	
	Term Work
	---
	25


Detailed Syllabus :

1. Review of virtual instrumentation : Historical perspective, 

          advantages, block diagram and architecture of a virtual instrument.
2. Data flow techniques : Graphical programming in data flow, comparison with conventional programming. 

3. Instrumentation general purpose buses : GPIB/IEEE 488 concepts, Embedded system buses- PCI,EISA, CPCI, USB & VXI. 

4.
Addon peripheral cards, Selection and Applications–  ADC, DAC, DIO, DMM, wave form generator.  
5.
Introduction to labview software and Addon Toolsets.
6.
Virtual instrumentation programming techniques : VI and sub-
Vis, loops and charts, arrays, clusters and graphs, case and sequence 
structures, formula nodes, local and global variables, string and file 
I/O. 
7.
Applications of Virtual Instrumentation- Process control applications, Temperature Data Acquisition System, and Motion control employing stepper motor.

Term-Work: Each student shall appear for at least one written test during the term. Journal should consist of 6 assignments and mini project based on above syllabus properly recorded and graded as well as assessed test paper. The term-work will carry 25 Marks Distribution of marks: 10 Marks for Journal 10 Marks for Test and 5 marks for attendance.

Text Books :

1) Gary Johnson ,”Lab VIEW graphical programming”, 2nd Edition, McGrawHill, 1997.

2) Lisa  K. Wells and Jeffrey Travis” Lab VIEW for everyone”, PHI , 1997.

3) Skolkoff “Basic concepts of Lab VIEW 4” , PHI , 1998.

Reference Books :

1) S.Gupta, J.P.Gupta, ”PC interfacing for Data Acquisition & process control”,ISA, 2nd Edition,1994. 
2) Technical Manuals for DAS Modules of Advantech and National Instruments.
3) L.T. Amy, “ Automation system for control and Data Acquisition”, ISA, 1992. 
