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VISION OF THE INSTITUTE

“Transformative education by pursuing excellence in Engineering and Management

through enhancing skills to meet the evolving needs of the community”

MISSION OF THE INSTITUTE

* To bestow quality technical education to imbibe knowledge, creativity and ethos

to students community.

s To inculcate the best engineering practices through transformative education.
¢ To develop a knowledgeable individual for a dynamic industrial scenario.

e To inculcate research, entrepreneurial skills and human values in order to cater

" the needs of the society.
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ATIONAL OBJECTIVES (PEQs)

PROGRAM EDUC
chanical engineering.

{.  Provide opportunity for the students to expand knowledge inme
al and social problems through research and

Be able to provide solutions for technic

innovation.

3.  Educate students to develop continuous learning attitude, ethics and values.

PROGRAM SPECIFIC OUTCOMES (PSOs)

1. Will be able to analyse, interpret and provide solutions to engineering and social problems.

2. Adapt to the dynamic chailenges and scenario in the industries.
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B. E. MECHANICAL ENGINEERING
Choice Based Credit System (CBCS) and Outcome Based Education (OBE)
SEMESTER - VIl

: CONTROL ENGINEERING
Course Code 18ME71 CIE Marks 40
Teaching Hours / Week (L:T:P) 3:0:0 SEE Marks 60
Credits 03 Exam Hours 03

Course Learning Objectives:
e Todevelop comprehensive knowledge and understanding of modern control theory, industrial

automation, and systems analysis.
e To model mechanical, hydraulic, pneumatic and electrical systems.
e Torepresent system elements by blocks and its reduction techniques.
e Tounderstand transient and steady state response analysis of a system.
» To carry out frequency response analysis using polar plot, Bode plot.
e To analyse a system using root locus plots.
« To study different system compensators and characteristics of linear systems.

Module-1

Introduction: Components of a control system, Open loop and closed loop systems.

Types of controllers: Proportional, Integral, Differential, Proportional-Integral, and Proportional- Integral-
Differential controllers.

Modelling of Physical Systems: Mathematical Models of Mechanical, Electrical, Thermal, Hydraulic Systems.

Module-2

Time domain performance of control systems: Typical test signal, Unit step response and time domrain

specifications.of first.order; second-order system. Steadystate error, efror copstants.
Module-3 iR '

Block diagram algebra, Reduction of block diagram, Signal flow graphs, Gain formula for signal flow graphs,
State diagram from differential equations.

Module-4

—
Stability of linear control systems: Routh’s criterion,rw Determination of phase margin and gain
margin using root locus. :

Module-5

Stability analysis using Polar plot, Nyquist pIot,lBode plot,‘ Determination of phase margin and gain margin
using Bode plot.

Assignment: .
1.Study of On-Off Controller for Flow/ Temperature.
2. Study of Control Modes like P, PD, PI, PID for Pressure / Temperature / Flow.
3. Assignment on Root Locus, Bode Plots and Polar Plots.
4, Use of Software ‘"MATLAB’ on the above topics.
Course Outcomes: At Lhe end of the course, the student will be able to:
CO1: Identify the type of control and control actions.
CO02: Develop the mathematical model of the physical systems,
CO2: Estimate the response and error ig,response of first and second order systems subjected standard
input signals. :
CO4: Represent the complex physical system using block diagram and signal flow graph and obtain
transfer function.
COS: Analyse a linear feedback control system for stability using Hurwitz criterion, Routh’s criterion and
root Locus technique in complex domain.
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CO6: Analyse the stability of linear feedback control systems In frequency domaln using polar plots,

Nyquist and Bode plots.

Question paper pattern:
» The question paper will have ten full questions carrying equal marks,
» Each full question will be for 20 marks.

o There will be two full questions (with a maximum of I’obr sub- questions) from each module,

o Each full question will have sub- question covering all the topics under a module.

« The students will have to answer five full questlons, selecting one full question from each module.

Sl Name of the Edition and
No. Title of the Book Author/s Name of the Publisher Year
Textbook/s
1 Automatic Control Systems Farld G., KuoB. C McGraw HIll Education 10th
Edition,2018
2 Control systems Manik D. N Cengage 2017
Reference Books
1 Modern control Engineering K. Ogeta Pearson 5th Edition,
2010
2 Control Systems Engineering Norman S Nice Fourth
Edition, 2007
3 Modern control Systems Richard C Dorf Pearson 2017
4 | Control Systems Engineering | IjNagrath, M New Age International (P) 2018
Gopal Ltd
+ x4 [ContrarSystemsiEnglneering | SPalani . | Tata McGraw Hill Publishing | |ggy_13
R % Coltd 9780070671
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Department of Mechanical Engineering
SEMESTER-VII
Course Code: 18ME71 | Course Name: CONTROL ENGINEERING
Course Teacher; Pramod V Badyankal
Course Outcomes: After studying this course, students will be able to,
Co Course Outcomes Blooms | Target
Numbers Level Level
CO1 | Understand concepts of feedback, automatic controls, Understand 3
compensation systems, controllability and observability
C02 Determine the system governing equations for physical Evaluate 3
models (Electrical, thermal, mechanical, electro
mechanical)
CO3 | Calculate the gain of system using Block diagram and Analyse 3
signal flow graph
N CO4 | Illlustrate the response of 1st and 2nd order systems Apply 2
T COS Analyze the stability of control systems using Polar plots, Analyze 3
Nyquist plot, Bode plots and Root locus plots
CO-PO/PSO Mapping Matrix:
co 501 | $02 | P03 | PO4 | POB | POG | PO7 | P08 | PO9 | PO10 | PO11 | PO12 | P8O1 | P8O2
Numbers
Co1 3 1 2 2 1 2
CO2 ari-24 & |1 1 1 1
CcOo3 g 124 38 2 1 2
CO4 1121831213 1 2
COb 112131213 3 1 2

Justification of Course Outcome and Program Outcome mapping:

 CO POs Level [ Justification, Students can
PO1 3 Applying the engineering knowledge to basic control
%) : systems
PO3 1 Design solutions for complex engineering problems and
design systems for the analyses of any error or stability
PO5 2 Using appropriate techniques and resources for
Cco1 understanding the limitation associated with control
systems
PO11 2 Principles and apply to any automatic system to manage
environments
PO12 1 Life long learning ability to engage in independent
technological changes
PSO1 2 Interpret and provide solutions to engineering changes
and social problems
co2 |PO1 3 For the particular problems of thermal, mechanical, and
etc apply technique to complex engineering problems
PO2 2 Design the systems based on the design and development
of physical systems for the problem analysis
PO3 3 Development the system for the safety to the society and
: environmental consideration
PO4 1 Investigations the problems occurring in the complex
system and interprete the data and synthesis to valid
conclusions
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leader to manage projects and in multidlsciplinary
environments

PO12 1 Change in the technology will change the rule and
regulation and usuage to the system, so need to be
updated.

PSO1 1 Interpret and provide solutions to engineering changes
and social problems

CO3 |[PO1l 2 For any system transfer can be calculated using block
and signal flow dlagram, to apply in engineering problems

PO2 2 Analyse the problem in complex design components that
meet the specified needs to the public and safety

PO3 3 Design and develop complex engineering problems to
solve any systems

POS 2 Create, select and apply appropriate techniques,
resources and IT tools in understanding limitations for
the systems

PO12 1 Life long learning for change in the technology

PSO2 2 Accepts the challenges in the industries

COo4 |PO1 1 Applying the engineering knowledge to any first and
second order systems

PO2 2 Analyse the problem in complex design components that
meet the specified needs to the public and safety

PO3 3 Development the system for the safety to the machine
systems.

PO4 2 Investigate the complex problems and method to apply to
solve first and second order problems

PO5 3 Create, select and apply appropriate techniques,
resources and IT tools in understanding limitations for
the systems

PO12 1 Life long learning for change in the technology

PSO2 2 Accepts the challenges in the industries

CO5 |PO1 1 Applying different technique to plot and analyse the
stability of any control systems

PO2 2 Identify and formulate and analyser complex engineering
problems graphically ]

PO3 3 Development the system for the safety to the machine
systems.

PO4 2 Investigate the complex problems and method to check
for stability in the systems

POS 3 Create, select and apply appropriate techniques, modern
technique for the determination of the stability in the
system

PO11 3 Applying methods to own apphcatmn and work as a
leader to manage projects and in multidisciplinary
environments

PO12 1 Life long learning for change in the technology

PS0O2 2 Accepts the challenges in the industries
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\\‘ﬁ,’ Alva’s Institute of Engineering & Technology, Moodbidri
NOK Department of Mechanical Engineering
ALVA’S Continuous Internal Evaluation Test-I ODD Semester 2023-24
Course Title : Control Engineering Course Code: 1SME71
Date: 26 -10-2023 Time: 9:30 AM to 11:00 AM | Semester:7th
Faculty: Pramod V B Max. Marks: 30
Q. No. Questions Marks | COs | BTL
1 | a) | What are requirements of an ideal control system? With neat sketch, explain 75 ) 1
the working of an automatic tank-level control system ’
b)Y Define control system compare open loop and closed loop control system with | - ¢ 1 1
an example for each type
OR
2 | @)| With a block diagram, explain i) Proportional Plus Integral controller (PI) ii) 75 1 1
Proportional+integral+derivative controller '
ox b) | Define: i) Actuating signal ii) Disturbance iii) Controller iv) control system 7.5 1 1
““Part B
3 | a) | Obtain the overall transfer function for the block diagram shown in figure
g
+
Gy 7.5 2 2
+ Y(s)
H1 e
H; ¢
® | b
7.5 2 2
™

OR




4 | a) | A feedback control system has open loop transfer function

(LAY HE) = —F
S Cora ) (SR4astd)

Construct the root locus plot for the system and hence determine range of

15

values of *k’ for the system to be stable.
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ALVA’S Continuous Internal Evaluation Test-11 ODD Semester 2023-24
Course Title : Control Engineering ' Course Code: 1SMET71
Date: 04 -12-2023 : Time: 9:30 AM to 11:00 AM | Semester: 7%
Faculty: Pramod V Badyankal Max. Marks: 30
Note: Answer ONE complete question from each Part.
Q.No. | Questions , | Marks | COs | BTL
Part A
1 | a) | Determine the transfer function for the given signal flow diagram using
Mason’s Gain formula
e
o S B o
b) | Find the transfer function for the closed loop system as shown in the figure using
Block diagram reduction technique
7.5 3 3
[ 3

2 | a) | Determine the transfer function for the given signal flow diagram usin
Mason’s Gain formula :

15 3 3

e




B T

AL b L] gh‘,\ﬁi | A J g
b) { Find the transfer function for the closed loop system as shown in the figure using
Block diagram reduction technique
7.5 3 3
Part B
A particular unit feedback system given by, G(S) = ——aeer)
3 parti system given by, G(S) s Sketch the
Bode plot. Find W , Wy | Calculate gain margin and phase margin and comment 15 5 3
on stability. d
OR
4 Open loop transfer function of a unit feedback system G(S) = Tl
¥ ,sy S(1+015)(1+5)’ Y
| drawing the plot determine the value of ‘K’ so that the gain margin of the'system is 15 5 3
+20dB.
co | " ~Course Outcomes . .-~ -~ | Blooms | Target
Numbers- by RS S, et SRont S Level Level
Co1 Understand concepts of feedback, automatic controls, Understand 3
compensation systems. BT ; 3
CO2 Determine the system governing equations for physical : Evaluate 3

models (Electrical, thermal, mechanical, electro mechanical),
controllability and observability by kalman and gilbert test.

Nyquist plot

CO3 Calculate the gain of system using Block diagram and signal Analyse 3 g
flow graph : '
' A
Co4 Illustrate the response of 1st and 2nd order systems g
CO5 | Bnalyzeithe stabilitylof control systems ﬁ;@g%mnmﬁ Analyze
s plots

.Bode plots and Root/locu
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7 | Faculty Name: Pramod V Badyankal

Scheme of evaluation Marks
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| &
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Continuous Internal Evaluation Test-111 ODD Semester 2023-24

/

ALYA'S

Course Title : Control Engineering Course Code: 18ME71 |
«| Date: 01 -01-2024 Time: 9:30 AM 10 11:00 AM | Semester-7 |

Faculty: Pramod V Badyankal Max, Marks: 30 f

Note: Answer ONE complete question from each Part.

Questions

lerksICOslB’rﬂ

’ Q. No. |

Part A

1| a)

Obtain an expression for response of first order system for unit step input

y

"_b)

Explain different types of input signals

N

OR

2 | a)

Obtain an expression for response of first order system for parabolic input

b)

Derive an expression for steady state errpr and explain error constants

Part B

T I -

3 |a)

Define: (i) Delay time (ii) Rise time (iii) Peak time (iv) Maximum overshoot
(v) setting time )

b)

A second order system is given by ) 20 . Find the
R(s)~ s2+6s+2¢
Following transient response specifications, (i) Rise time (i1) Delay time (iii)

Peak time (iv) Peak overshoot (v) Setting time.
Also find the expression for the output response. C(t) when subjected to unit

step response,

10 2 |3

J

OR

4 | a)

Derive an expression for a second order sender damped system which is
subjected to unit step response

b)

Asccondordcrsystcmhasnammﬁ'cquencyw.=5raLUsecanddampin ratio

Ing
is 0.6. Calculate (1) Delay time (ii) Rise time (iii) Peak time (iv) Maximum
overshoot

9

Co

~ | Numbers

Course Outcomes ,

Level Level

CO1

Urderstand concepts cf feedback, automatic controls,
compensation systems.

¢ CO2

Determine the system governing equations for physical models
(Electrical, thermal, mechanical, electro mechanical), controllability
and observability by kalman and gilbert test.

COo3

Calculate the gain of system using Block diagram and signal flow
graph

CO4

llustrate the response of 1st and 2nd order systems

CO5

Analyze the stability of control systems using Polar plots, Nyquist
plot, Bode plotsand'Root locus plots

Faculg Slg-nature

N 7
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SI. No. Name of the Student USN
1 Adhwith 4AL20ME001
2 Akshar N 4AL20ME002
3 Babugouda Shankaragouda 4AL20MEO003
4 Chandan Bhosale Urf Hagedal 4AL20ME004
5 Chiranth H S 4AL20ME006
6 Dileep P R 4AL20ME007
7 Frison Nikhil Martis 4AL20MEO008
8 Girish B Bannikoppa 4AL20ME009
9 Jenny Fernandes 4AL20MEO11
10 Manoj Kumar Karnam 4AL20MEO12
11 Manu K N 4AL20MEO013
12 Mohammed Swahid 4AL20MEOQ14
13 Mohammed Fahad H 4AL20MEO015
14 Navyashree H B 4AL20MEO016
15 Pallavi P 4AL20MEO17
16 Pavankumar H R 4AL20MEOQ18
17 |Rakshith S 3 4AL20MEO19
18 Varun S Bhandary 4AL20MEO021
19 |Vignesh 4AL20ME022
20 Doddamallia 4AL21ME400
21 Rahul Kambar 4AL21ME40]
22 Rakesh Kelagadi 4AL21ME402
23 Sachin Rathod 4AL21ME403
24 Sandeep Jarale 4AL21ME404
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a) | What are requirements of an ideal control system? With neat sketch, explain the
working of an automatic tank-level control system
b) | Define control system compare open loop and closed loop control system wi th
an example for each type
a) | With a block diagram, explain i) Proportional Plus Integral controller (PI) ii)
Proportional+integral+derivative controller
b) | Define: i) Actuating signal ii) Disturbance iii) Controller iv) control system
a) | Obtain the overall transfer function for the block diagram shown in figure
<
R(S) o + +
'—J:® k¢ Gs
4 Y(s
i (s)
H, |«
H, [¢—
b) Using Masons gain fc‘)rmula, find the gain of the following system shown in figure
a) | A feedback control system has open loop transfer function

GCSY HL) = — £
6 (sra ) (S4astw)

Construct the root locus plot for the system and hence determine range of values
of ‘k’ for the system to be stable.
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Drill-Test - 2 [Control Engineering] 10-11-2023

1 : .
) An acroplahe with Auto-pilot in the longitudinal mode has a simplified open loop transfer function,

— x s i t] i
GO HEs)= gﬁ-ﬁ%ﬁ)‘ , Sketch the root locus plot and determiné the runge of ‘K and stability.

, K
2) Sketch the root locus plot for a control system whose open loop transfer function is, G(S) H(S) = sy for what

value of ‘K’, the system is stable.

3) Determine the transfer function for the given signal flow diagram using Mason’s Gain formula

5) Draw the Bode plot for system having, G(S) = s,‘;iﬁ;ﬁ)g(ﬁgﬁ?” , Show that the system is conditionally stable. Find

the range of ‘K’ for which the system is stable.

6) A particular unit feedback system given by, G(S) = EGT%SI:)»(Tn , Sketch the Bode plot. Find W, , Wy .

Calculate gain margin and phase margin and comment on stability.
-0.15
7) Open loop transfer function of a unit feedback system G(S) = .'mxm .

‘K’ so that the gain margin of the system is +20dB.
8) Obtain the overall transfer function for the block diagram shown in figure.

Ly drawing the plot determine the value of
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