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Vision

The vision of the department is the sharing of technical skills nnd knowledge for the benefit of student

education and the development of business, society, and our nution.

Mission

Our goal is to offer tap-notch engineering education that is in step with current scientific and technical

advancement.
Program Educational Objective

Gioal of the Civil engineering is to provide students with preparation 10 become worthy of professional
carcers in the field and to be motivated for lifelong learning. All prescribed courses have definite

objectives and oulcomes. Program objectives are expected qualities of engineers s under:

| Preparation: To prepare students to excel in various educational programmes o m1||
S suceeed in industey / technical profession through further education/triining, ||
: Core Competence: To provide students with # solid foundation in nmthﬂmuul.'ul.]
FRA seientific fundamientals required to solve Structural problems; ||
Breadth: To train students with a breadth of scientific knowledge to comprehend, I|
LRSs analyze, design & create novel produets and solutions for real life problems; |
Professionalisny: To inculeate in students professional/ethical attitude, eiective team |
PEOA work skills, multidisciplinary approach and to relate engineering issues to a broader |
context; ||
a8 Learning Environment: To provide students with academic environment of ':hl.:;:l'ln:r'l-tu. .l
Lo leadership, ethical guidelines and life-long learning needed for a long / productive careet, |

L=
ol

Principal

1o Mumiis Sugin

f" Q e}

a2

\ﬂllnsrm Deshmukh Foundation
Group of Institutions, Latur
Plar. Ny, 1054 Add MIOC Near

B rahl Rowi, et







VILASRAD DESHMUKH FOUNDATION GROUP OF INSTITUTIONS, LATUR
Plot 8o, D65A, Addilonnl MG, Near to

Nhanfurn Segar, Weshl Hosd, Latvtur, Mabinrnalitin 41353 [/ TR

4 ! A N . Yilasran Deslimolkh Foundatlos
(approved by ATCTLE, New Dolld & vecujiied by Govt, of Malnrashtrn wod aifillnred o DBATU- Lk rs Hiai umum imiileh Foundation
1 L] L

(02382) 267731/32/33 LT E——

Websiter wwwadfengnesrlng.co In(OTE Cardes 2254)

Course Outcomes:

SE (Civil) Part — 1

Mathematics - 111

S0 | student will be able 1o formulate and solve mathematical model of \

civilengineering phenomena i field of strictures

student will beable to formulate and solve mathematical model of |

o | |
civil engme;:ermg phenomena in field of survey |
00 student will be able to formulate and solve mathematical model of |
s civil engmeering phenemena in field of fluid méchanicsand soil mechanics. \
Mechanies of Solids
Cco1 ‘Students-will be able to perform the stress-strain analysis. \

o6 Students will be able to draw foree distribution diagrams for members and determinate |
" | beams. |

CO3 | Students will be able to find deflections in determinant beams, |

| COod Students will be able to. visualize force deformation behavier of bodies. |

Building Construction & Drawing

|_ CO1 students will be able to understand types af masonry structures.

SLZ students will be able tocomprehend components of hui'lding anl there purposes. ||

" !

CcO3 students will be able todraw plan, elevation and section of various structures. |

i students will be able to apply the principles of planning and by laws used for building ||
co4

planning. I

CO5 Sludents will be able toprepare detailed working drawing for doors and windows. |
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Hydraulics 1 i |
- - e R TT ring ey L
[ cop | Student will be able to Calibrale the vurmmb jl
- : sment.
: : : and their measuremen
| €Oz Student will be able toDetermine the properties of ﬂtutclini__wﬂss_‘i‘:“_'l — E{qui‘i =
' . — e ses in pipe af i
| Student will be able toUnderstand fundamentals of pipe Flow, 165 P
cos |
| | pipe network. Tt
| — - : 7 i Civil Enginee
| Student will be able to. Visualize fluid Aow phenomena obseryed in Ci &
CO4
| Syslems, e L NN
Surveying e —
|' CO1 || Student will be able to perform measurements in linear/angular methods,
oz | : . e :
|| Student will be able to perform plane table surveying in general terrain.
f CO3 | Student will be able to know the basics of leveling and Theodelite survey in elevation and
| ¥ angular measurements.
SE (Civil) Part —11
Building Planning and Drawing
[ _ | students will beTo plan buildings censidering various principles of planning and byelaw of ||
co1
governing body. |
C0O2 | students will beComprehend various utility requirements in buildings |
{
} Co3 | students will beUnderstand various techniques for good acoustics. |
Environmental Engincering
[ cO1 ] Students will be able to apply the water treatment concept and methods. 'l
[ o) Students will be able to prepare basic process designs of water and wastewater treatment ||
| : plants |
I . : ] : |
|| CO3 | Students will be able to apply the wastewater treatment concept and methods, |
" CO4 | Students will be able to apply the solid waste management concepts
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Stractural Meehunies— |

CO1 | Students'will be able 10 decariio i
ST b_L h €10 dmﬂt_l,],m concept of structural analysis, degree of indeterminacy. |
co2 i : . € able to caleulate slopes and deflection at various locations for differont
[resiol beams,
Students will be ¢ T ey —— : e |
[o ¥ | il be able 1o identify determinale and indeterminate trisses and caleulate forces
CO3 | in the members of trusses
- Perform the distribution of the moments the in continuous beam and frame
Wiler Resources Engineering
" Students will be able to understand need of Irrigation in India and water requirement as per |
B [arming practice in hidia, '
o5 Students will be able 1o understand various irrigation structures and schemes. CO3: Develop |
T basis for design of irrigation schemes:
Hydraulies-I1
. ©O1 | Students will design open channel sections in a most economical way .
Students will know about the non-uniform flows in open channel and the characteristics of '|
COZ | hydraulic jump. i
] |
co3 Students will understand application of momentum principle of impact of jets on plane |
Engineering Geology
Students will Be able to recognize the different land forms which are formed by vanous |
col ; '
geological agents: |
Students will be able to identify the origin, lexture and structure of various rocks and physical II
co2 o .
properties of mineral. —
“Students will be able to emphasize distinct geological structures which have influence on the |
Co3 : o : |
civil engingering structure, y .z ]
Siudents will be able to understand how the various geological conditions affect the design |
o4 ' .
| paramelers of slIructures. - J_{\
) gV
> | II =1="
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TE (Civil) Part -1

Design of Steel Structures

Students will be able to identify and compute the design loads and the stresses developed in |

| COl
thesteel member
o ]:_ Students will be able to analyze and desipn the various connections and identify the patential
failure modes, _ _|
coh Studlents will be able (o analyze and design various (ension, compression and Nexural \
' members, )
| O Students will be able to understand provisions in relevant BIS Codes. \ \j
Structural Mechanics-11
|' cot Students will be able to have a basic understanding of matrix method of analysis and will be |
, able o analyze the determinant structure.
: cO2 Students will be able (o have a basic understanding of the principles and concepts related to ||
| finite difference antd finite element methods |
|' €03 | Students will be able (o have a basic understanding of concept of influence line J
Spil Mechanics
| €01 | Students will be able to understand different soil properties and behavior :\
|| o Studets will be able tounderstand stresses in soil and permeability and seepage aspects, \
['_ CO3 | Students will be able to develop ability lo take up soil design of various foundations. |I
Environmental Enginecring
cOl | Swdents will beable to apply thewater treatment concept and methods ]
|| : Siudents will be able Lo prepare basic process designs of water and wastewater treatment '\
|I o plants, |
|= CO3 | Students will beable to pply the wastewater treatment concept and methods. ]
I_CD:I Students will be able o apply the solid waste management coneepls, \
| I =
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Transportation Enginecring

Students wi
il be able to comprehend various types of transportation systems and their history |

ol the development |

hl I {0 oy ) I
tetents will be able 1o Comprehend to various types of pavementy

Students will be ablo (o design lhe pavements by considering various aspects associated with

CO3
| traflic safety measures
TE (Civil) Part — 11 i
Design of Concrete Structures - 1
| ol Students will be able to comprehend (o the various design philosaphies used for designof |
' reinlorced conerete.-
o2 Students will be able 1o analyze and design the reinforced concrele slab using limit state and
: working state method.
working state method.
o ‘Students wil L be able to analyze and design the reinforced conerete column using limit state
i and working state method.
Foundation Engineering
|' o1 Students will be able toto predict soil behavior under the application of loads and come up
[ : with appmpﬁﬂte solutions to foundation design queries.
' |
| co2 o : :
| Students will be able toanalyze the stability of slope by theeretical and graphical methods.
{ o Students will be able to analyze the results of in-sity tests and transform measurements and i |
| associated uncertainties into relevant design parameters. |
| |
|' Stuclents will be able to synthesize the concepts of allowable stress design, appropriate
co4 | . : ey (o,
| U factors of safety, margin of safety, and reliability. \
Concrete Technology
i Col {5! udents will be able to understand the various typesand properties of ingredients of conerete. |
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B, L. (Civil) Part —1
Lrrigation Engincering & Plumbing Techniques

col N Stutlents will be able toUnderstand the methads and management of irripation. _'|

€O | Students will be able taGain knowledge on Ground water strictures, |

CO3 | Students will be able 1aliderstand methods of irrigation & Their Design. |

CO4 | Students will be able 10Ce! knowledge of plumbing materials and fixtures i

CO5 Studentswill l;«e able 1oGet knowledge on waler shed management & its negd. I|

. Advanced Conerete Technolopy
0 cot students are able to d.u.t:ide the use of supplement cementalious i conerete, use of different l|
admixtire and s application as per requitement.

S0 Students are eapable 1o understand tha-s’p’eciurwncretei its properiies and application as per '|
ik reguiremnent.

co3 Students are able to do conerete mix design for required strength of concrete with different !|
approach.

CO4 | Swudents arelable to know details of ready mix conerete plant. II
| ==
COs Studerts are able to understand the durability oF concrete, assessment and inspection of '|
|
hardened concrete, |
Architecture and Town Planning
| €CO1 | Students willte learn fundamentals of town planning. |
_ [ Students will understanding of application of technology, design of strueture involving services |
G2 T T A : e L AR |
) & |nterior & landscape design of the concerned project, |
f Students will study of urban structures, urban: continuity, movement structure, landseaping, |
03 g :
. people &vehicular moyvement’s system design, economies, Architectural assthetics & details |I
= Students will the students shall he
co4

4 desion problem with emphasis on site planning,

Studenls will understanding fundamental design principles &architectural expression,

CO5 | appropriate to place &lntroduction to time-line to understand the role of resources and

cinergence of architecture, |

o -J? [
|' €06 | Students will the students would have understood the fundamental concepts and theories N

.ﬁwcﬁ
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Quuniity surveying and Contracts

and their units and specifications.

- col Student will be able toCO- Identify different items of works

: TR : mate of quantities |
Student will be able [aCO- Prepare approximate and detailed estimates, estima 3

CO2 | of different items

| of works
. — e ' ks abstract
Students will able to CO- Prepare data sheets for different items of works and

C03
[ EELmate;

| Students will able to CO- Prepare leads statement, and determines the quantity of earth work

CO4 by various

methods:

CO5 | Students will able to CO- Prepare detailed estimates of Building, Roads and Culverts.

CO6 | Students will able 1o CO- Prepare detailed estimate for public health engineering works.

CO7 | Students will able 1o CO- Prepare tender documents.

CO8 | Students will able to CO- able to do structural health monitoring.

Transportation Engineering- Il

Students will be able tolnderstand the methods of route alignment and design elements in

Co1 .
Railway Planning and Constructions;

o Uniderstand the Construction techniques and Maintenance of Track laying and Railway

Stalions.

o3 Crain an insight on the planning and site selection of ;ﬁdrpart Planning and design.

CO4d Analyze and design the elements for arientation of runways and passenger facility systems

. Understand the various features in Harbours and Ports, their construction, coastal protection

CO3 | b o o
works and eoaslal Regulations to be adopled
- ~ Intervieyw Skill and Techniques
: | Learners would be famihiar with different interview skills and techniques employed =
a2 ‘ in the industrial and the corporate world.
_C”-: ' Students would be able to perform well in interview by developing body language, =3

ritianalizing their apulude and atitude for the interview.

10
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| They would be
5 > able aric '
s | e o participate elfectively in group discussions, acept leadership |
| Al express their ideqs effe .

ctively,

Students would be able (o defoF—
CO4 < able to drafl effective Job applications and resume, CVs

}_ acenrately as per the needs of the industries,

&os | Students would develop right fame of mind by
| | etiquettes, and manners

learning socializing skills, corporate J

B. E. (Civil) Part - IT

Design of Hydraulic Structures

Students will b able toPerform the stability analysis of gravity dams ]

[

Students will be able 10Explain the causes of failure of different types of dams and their }

cO2 i ., |
| tesign criteria

Students will be able toDesign minor irrigation struetures such as re eulators, cross drainage

wiorks and canal falls

Ground Improvement Technigues .

"Student will haveAppreciate the need for ground improvement and different mechanical, \
COl

chemical, static and dynamic techniques

' SR iyl IC ilization and grouting techniques
c02 | Student will haveRecognize various chemical stabilizationand g g q |

O3 | Student will haveUnderstand different ground impravement techniques for cohesioniess soils |

' ize di ound imprav s oo is. |
S udent will haveRecognize different srpund improvement techniques for c |

o4

‘ |
::ng[neeﬁng practice

|

i e )

Student will haveSelection of site speciic method of improvement and its design o)
o1t |

=. ﬂ’“%
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Construction Management

| COl

On completion of this course the students will have the knowledge of construction |

: ‘ equipment's praclices and lechniques to be used in the field, !
I Cl_]"l_ [ Beable 10 apply theoretical and practical aspects of project management techniques to
‘ achigve project soals,
CO3 .l Become familiar with consteuction equipment and their capabilities
CO4 | Lenrn how to best utilize construction equipment on site work and heavy civil projects
o5 Properly select heavy equipment based on applications, utilization, procuctivity, and other
I laetors
A- Human Resource Development And OrganisationalBehaviour
CO1 | Students will be aware about the cross cultural environment in the prganization
' T Students should understand the group behavior for getting work done through and with
) thepeople,
(e .- Stuclents should able to trace the rool cause of conflict and resolve it.
CO4 | Students should able to develop time management strategies.
C0s5 Able to manage and develop Human Resource of the organization
l COG | Should strensthen the organizational communication.
I3 - Sustainable Engincering &Technology
Ableto um:ierslanil the different types of environmental pollution problems and their
COl ] i
sustainable solutions
coz Able to work in the area of sustainability for research and education
Having a broader perspective in thinking for sustainable practices by utilizing the
’ i engineering k_m:-WIedgE:_,iinr.{ principles gained from this course
CO4 | Learn how to best utilize construction equipment on site work and heavy civil projects
' : Properly select heavy equlpment based on applications, utilization, productivity, and other
Cos .
fagions
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PO CO OF CIVIL ENGINEERING DEPARTMENT OF ACADEMIC YEAR
202021
Vision

The vision of the department is the sharing of technical skills and knowledge for the benefit of student

education and the development of business, society, and our nation.

Mission

Our goal is 1o offer lop-notch engineering education that is in step with current scientific and technical

advancement.

Program Educational Objective

Goal of the Civil engineering is to provide students with preparation to become worthy of professional
careers in the field and to be motivated for lifelong learning. All prescribed courses have definile

objectives and outcomes. Program objectives are expected qualities of engineers as under:

Preparation: To prepare students (o excel in various educational programmes or 10
PEO1 : S
succeed in industry / technical profession through further education/training;
Core Competence: To provide students with a solid foundation in mathematical,
PEO2
' scientific fundamentals required io solve Structural problems;
Breadth: To train students with a breadth of scientific knowledge to comprehend,
PEO3 : i :
analyze, design & create novel products and solutions for real life problems;
Professionalism: To inculcate in students professional/ethical attitude, effective leam
PEO4 work skills, multidisciplinary approach and 1o relate engineering issues 0 a broader
context; |
Learning Environment:To provide students with academic environment of excellence, |
PEOS5 : ; S . ;
leadership, ethical guidelines and Life-long learning needed for a long / productive career |
i)
e o} E;]I -
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Course Outcomes:

SE (Civil) Part -1

Mathematics - 111

student will be able to formulate and solve mathematical model of

col
civilengineering phenomena in field of structures
0r student will be able to formulate and golve mathematical model of
civil engineering phenomena in field of survey
o student will be able to formulate and solve mathematical model of
eivil engineering phenomena in field of fluid mechanicsand soil mechanics.
Mechanics of Solids
CO1 | Students will be able to perform the stress-sirain analysis. l
i Students will be able to draw force distribution diagrams for members and determinate \
beams.
CO3 | Students will be able to find deflections in determinant beams. \
CO4 | Students will be able to visualize force deformation behavior of bodies. J
Building Construction & Drawing
co1 students will be able to understand types of masonry SIrUCtures. ‘
£O2 students will be able tocomprehend components of building and there purposes. \
co3 students will be able todraw plan, elevation and section of various structures. 4\
students will be able to apply the principles of planning and by laws used for building
co4 :
planning.
CO5 students will be able toprepare detailed working drawing for doors and windows,
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In addition 1o above SRITMU & DBATU graduate is expucted 1o be

o

1. Taking pride in their profession and have commitment to highest standards of ethical
practices and related technical disciplines; |

2. Ableto design structural system that is safe, economical and cfﬁcﬁnﬁ

3. Capable of using modern tools efficiently inall aspects of prnfcsmﬁnal practices:

4. Dealing successfully with real life civil engineering problems and achieve practical
<olutions based on a sound science and engineering knowledge; o

5. Shall be engage in continuous research, development and c.nchangl:wui knowledge for -
professional development; ]

6. Be honest in their control and performing their duties and promote “effective use of

resources through open, honest and impartial services 10 the puhli.c-

7. Act in such a manner which will uphold the honour, mtegnr.y, or dignity of the

engineering profession, and avoid knowingly engaging in business or professional

practices of a fraudulent, dishonest or unethical nature:

8. Recognize that the lives, safety, health and welfare of the general public are dependent

upon engineering. decision and practices; :

o -

9. Continue their professional - development throughout  theis &w\mew ankk < provide W8

opportunities for the professional development; £
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Structural Mechanics— 1

CcO1 Students will be able (o describe the concept of structural analysis, degree of indeterminacy. l

co2

Students will be able to calculate slopes and deflection at various locations for different
types of beams.

Students will be able to identify determinate and indeterminate trusses and calculate forces
CO3 | inthe members of trusses

Perform the distribution of the moments the in continuous beam and frame

Water Resources Engineering

Students will be able 1o understand need of Irrigation in India and water requirement as per k

£ farming practice in lndia.
Students will be able to understand various irrigation structures and schemes. CO3; Develop
S basis for design of irrigation schemes.
Hydraulics-11
CO1 | Students will design open channel sections in a most economical way l '

Students will know about the non-uniform flows in open channel and the characteristics of

co2 hydraulic jump.

CcO3 Students will understand application of momentum principle of impact of jets on plane \
Engineering Geology
Students will be able to recognize the different land forms which are formed by various
co1 o
geological agents.
Students will be able to identify the origin, texture and structure of various rocks and physical
coz properties of mineral.
Students will be able to emphasize distingt geological structures which have influence on the
02 civil engineering structure.
I Students will be able to understand how the various geological conditions affect the design
co4

parameters of structures,
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TE (Civil) Part—1
Structural Analysis-1

determinate and indeterminate beams for analysis of structures.

COl1 an ability to apply knowledge of mathematics, science, and engineering \

CcO?2 An ability to design a system, component, or process to meet desired needs \

oo an ability to identify, formulate, and solve engineering problems \
CO4 Understand the basic concept of static and kinematic indeterminacy, slope and deflection of \

CO5 TEvaluatc determinate and indeterminate trusses and its application in the field

CO6 |Analyze two and three hinged arches and its application

CO7 |Apply influence line diagrams for the analysis of structures under moving load.

Water Resources Engineering-I

CO1 [ty derstand the interaction among various processes in the hydrologic cycle

cO2 Apply the application of fluid mechanics and use of computers in solving a host of

problems in hydraulic engineering

¢ simulation models and design procedures for

: { hydrologt
€03 (Study types and e . flows for design of hydraulic strucures

safe and effective passage of flood

ters and estimate groundwater resources for
jlions

' ifer parame
C04 [Understand the basic aqu
\different hydro-geological boundary €0

0 i
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U T :
nderstand application of Systems concept, advan

| _ ced oplimizati Shinigues
bverlic 80010 technio] g Phmization techniques 1o

s in the field of waler resources

Foundation Engineering

CO1 [To predict soil behavior und

. ' er the application of loads and come up with appropriate solutions to
foundation design queries

CcO2
Analyze the stability of slope by theoretical and graphical methods,

CO3  |Analyze the results of in-situ tests and transform measurements and associated uncertainties into
relevant design parameters.

Synthesize the concepts of allowable siress design, appropriate factors of safety, margin of
safety, and reliability il

Environmental Engineering

CO1 |Prepare basic process designs of water and wastewater treatment plants, _\
Understand the impact of humans on environment and environment on humans
CO2
CO3 | Be able to plan strategies to control, reduce and monitor pollution. 1
CO4
Apply the water treatment process and concept
COs ,
\Describe methods of disposal ,sources and types of solid waste.
£ i i { and waste water
Be able to select the most appropriate technique for the water treatment and v :
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Transportatiun Enginuering-[

COl1

CO2

Design Various geometric elements of a highway

Determi TR :
ermine the characteristics of pavement materials and design flexible pavements

Cco3 Conduct traffic engineering studies and anal yze data for efficient management of ro

facilities, Plan and design basic airport facilities

adway

Structural Engineering-I (STEEL)

CO1 Identify and compute the design loads and the stresses developed in the steel member. —|

CO2 | Analyze and design the various connections and identify the potential failure modes.

CO3 | Analyze and design various tension, compression and flexural members

CO4 | Understand provisions in relevant BIS Codes

Cc05 | Design of structural systems such as roof trusses, gantry girders

Constitution of India/ Essence oflndian TraditionalKnowledge

co1 | Design various geometric elements of a highway

cO2

Constitution

Explain the historical origins, philosophical foundations, and core principles of the Indian

CO3  I11ace the sources and development of Indian intellectual traditions and cultural

institutions.

CO4  |[)nderstand the principles of constitutional government as practiced in the [ndia.

— 4
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TE (Civil) Part—11
Structural Engineering-11 (RCC)

Students wi | i
coi nts will be able to comprehend 1o the various design philosophies used for design of
remnforced conerete,

€02 hey wil i
ey will possess the skills to solve problems dealing with different loads and Concrete
and Steel

They will have knowledge in Structural Engineering

Engineering Economics, Estimation & Costing

co1 | Have an idea of Economics in general, Economics of India particularly for public sector
agencies and private sector businesses
co2 | |
Be able to perform and evaluate present worth, future worth and annual worth analyses on
one of more economic alternatives
co3 | Beable tocarry out and evaluate benefit/cost, life cycle and breakeven analyses on one or
more economic alternatives
co4 | Beable to understand the technical specifications for various works to be performed for a
' project and how they impact the cost of a structure
cos | Beableto quantify the worth of a structure by evaluating quantities of constituents, derive
their cost rates and build up the overall cost of the structure.
CO6 Be able to understand how competitive bidding works and how to submit a com petitive
bid proposal. .
LoVl
M 1|. \a = I_----'
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Structural Analysis-11
CO1 | Describe the coneept of structural an

alysis, degree of indeterminacy.

coz ldemify determinate a}nd. indf.:tcnninme trusses and calculate forces in the members of
Irusses perform the distribution of the moments the in continuous beam and frame

COo3 &;::lmc SF and BM by slopes and deflection method and MDMfor different types of

CO4 Analyze of beams and frames by Kani“s method.
COSs

Calculate SF and BM of suspension bridges and cables.

Witer Resources Engineering-I1

the students will be able to estimate irrigation water requirements
COl

CO2 fhe students will be able to design irrigation canals and canal network

the students will be able to plan an irrigation system

coO3 J

Lhe students will be able to design irrigation canal structures \
CO4

COS5  L,1d carth dams design ogee spillways and energy dissipation works

Gtudent will be able to plan and design diversion head works , analyse stability of gravity \

P
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EWage quant

It ity and quality for better treatment 50 a5 o reduce
scarcity by reeyeling waste water

Studf:m:_; un_rjerstand industrial waste water quantity and quality for achieving better
sanitation %

Desion of Structure — 1] =
ol n the successful com pletion of course the students will be able {0 understand
between prestressed construction and RCC construiction.

the difference

Also able 1o design the flat slab,combined footings, earth relaining structures and liquid
coz reldining structures

Water Resources 'Eugingering —II :
col l Students understood all type of dams and TESErVOIrs,

cO2 Students understood Spillways, Gates & Energy dissipators.

€03 | students understood various canal structures, rver lraining works etc.
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' They would

- be able 1 Participate effective

. Iy in group discussions, accept leadership
and express their idens eflectively,

Students would be able (o dafan
cod d beable to dy

1t effective job applications and resume, CVs
aeeurately as perthe needs of the industries,

s | Students would develop right fame of nund by

learning socializing skills, corporate
[ eliguettes, and manners,

B. E. (Civil) Part - 11

Desion of Hydraulic Structures

Students will be able toPerform the stability analysis of gravity dums

‘ CcO1 |

Siudents will be able wExplain the causes of failure of different types of dams and their
C02

design eriteria

1

: T o anaye
‘ ' Students will be able toDesion minor irrigation strugtures such as regulators; cross drainag ~
CO3

worksand canal falls
I

Ground Improvement Technigues

e chemical, static and dynamic techniques

i if ical,
Student will haveAppreciate the need for ground improvement and different mechanica |

T : —
CO2 | Student will haveRecognize various chemical stabilization and grouting techniqr

i 1 { ionless soils
Cc03 | Student will havelUnderstand different ground improvement techniques for cohest ]

2 cnuineenng practice

|

ifi i : and its desigy
C0O5 | Student will havese lection of site specific method ef improvement wnd it g

— 06| Student will haveldentity miscellaneous techaiques of ground improvemen

i
*
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Elective- 111l HYDROPOWER ENGINEERING
It is desired that students after undergoing academic study sessions as cited this above shall

be competent and able to work as Engineers in the field of Hydropower Engineering with
confidence and success.

=h Dﬁ'ﬁ'ﬁ rJﬁ’ -

IQAC Coordinator
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PO CO OF CIVIL ENGINEERING DEPARTMENT OF ACADEMIC YEAR
2019-20

Vision
The vision of the department is the sharing of technical skills and knowledge for the benefit of student

education and the development of business, society, and our nation.

Mission

Our goal is to offer top-notch engineering education that is in step with current scientific and technical
advancement...

Program Educational Objective
|

Preparation: To prepare students to excel in various educational programmes or o succeed in

A8 industry / technical profession through further education/training;.
|

PEO2 Core Competence: To provide students with a solid foundation in mathematical, scientific
fundamentals required to solve Structural problems;

PEO3 Breadth: To train students with a breadth of scientific knowledge to comprehend. analyze,
design & create novel products and solutions for real life problems;

PEO4 Professionalism: To inculcate in students professional/ethical attitude, effective team work
skills, multidisciplinary approach and to relate engineering issues to a broader context;

PEOS Learning Environment: To provide students with academic environment of excellence,
leadership, ethical guidelines and life-long learning needed for a long / productive career.

2ol
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Course Qutcomes:
SE (CIVIL) Part -1

PCCCE301 Solid Mechanics
Apply fundamental concepts of kinematics and Kineties of particles to the analysis of simple,

Col :
practical problems
CO2 | Apply basic knowledge of maths and physics to solve real-world problems

B NENES S

CO3 | Understand measurement error, and propagation of error in processed data
PCCCE302 Fluid Mechanics-1

o1 The objective of this course is to introduce the concepts of fluid mechanics useful in Civil
Engineering applications

CO2 | The course provides a first level exposure to the students to fluid statics, kinematics and dynamic
Measurement of pressure, computations of hydrostatic forces on structural components and the \

3 G concepts of Buoyancy all find useful applications in many engineering problems
The topics included in this course are aimed to prepare a student to build a good fundamental
background useful in the application-intensive courses covering hydraulics, hydraulic machinery

and hydrology in later semesters

PCCCE304 Electronics & Sensor
The objective of this Course is to provide the students with an introductory and broad treatment oj

£ol the field of Electronies Engineering to facilitate better understanding of the electronics devices.

cO4

cO2

Know broadly the concepts and functionalities of the electronic devices and switches.
CO3 | use, general specifications and deploy abilities of the analog electronic devices, and assemblies.
CO4 | Confidence in handling and usage of digital electronic devices, tools an

PCCCE305 Mechanical Engineering
CO1 | Ability to apply mathematics, science, and engineering |
CO2 | Ability to design and conduct experiments, as well as to analyze and interpret data

i

CcO3
Ability to identify, formulate, and solve engineering problems

SE (CIVIL) Part =11

PCC CE 401 Geotechnical Engineering
' Understand the different types of soil, various phase diagrams and derive various phase

ot relationships of the soil
Apply principles of phase diagram for soil properties and perform basic weightvolume

1
coe calculation J
il

CO3 Plot various stress distribution diagrams along the depth of the soil mass.
CO4 Understand variation in compaction curve with compaction effort and soil type.

CO5 Determine graphically and analytically the stress state in any plane of the soil mass.
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PCC CE 402 Engineering Geolopy & Disaster Management
Col Student will be familiar with different ingredients of concrete. l
CO2 Student will be familiar with properties of different ingredients of concrete. J
co3 Student will be familiar with different admixtures.
COo4 Student will be familiar with properties of fresh and harden concrete.
COs Student will be familiar with special concretes.
CO6 Student will be able to prepare concrete mix design.
PCC CE 403 Fluid Mechanics - I1
COl Students will be able to apply their knowledge of fluid mechanics in addressing problems
in open channels.
Co2 Student will possess the skills to solve problems in uniform, gradually and rapidly varied
flows in steady conditions.
Problems pertain to design, construction as well as efficient working of various types of
CO3 hydraulics struetures and machines is considerably simplified by using dimensional
analysis and model studies
CO4 Impact Of Jet on vanes which is a base for analysis and design of turbo machines. J
]_ COs They will have knowledge in hydraulic machines( pumps and turbines) l
PCC CE 404 Strength of Material
| Describe the concepts and principles, understand the theory of elasticity including
CO1 strain/displacement and Hooke’s law relationships: and perform calculations, relative to
the strength and stability of structures and mechanical components; (BT 1 and BT2)
Define the characteristics and calculate the magnitude of combined stresses in individual
coz members and complete structures; analyze solid mechanics problems using classical
methods and energy methods; (BT1 and BT4
Analyse various sifuations involving structural members subjected to combined stresses
CcO3 by application of Mohr’s circle of stress; locate the shear center of thin wall beams: (BT4)
CO4 Calculate the deflection at any point on a beam subjected to a combination of loadY ]
PCC CE 405 Surveying & Geomelrics
col Apply the knowledge, techniques, skills, and applicable tools of the discipline to ]
engineering and surveying activities (BT | abd BT3) \
Apply the knowledge, techniques, skills, and applicable tools for setting out curves. (BT
CO2 :
abd BT3)
CO3 Translate the knowledge gained for the implementation of Civil infrastructure facilities
' (BT1 and BT2)
PCC CE 406 Concrete Technology
COl Familiar with different ingredients of concrete. (BT ]
cO2 Familiar with properties of different ingredients of concrete, (BT1)
CO3 Familiar with different admixtures. (BT and BT2)

Nt (1 Y
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TE (CIVIL) Part - 1
CE 201 Engincering Geology
CO1 | The strdents will be able 1o understand the details about Rock mechanics, Geoinformatics \

CO2 | The students will be able to study the geology. l
Co3 The students will be able to select the suitability of site for different Construction Development ‘

work.,

CE 302 Geotechnical Engineering - |
COL | The students will be able to classify soils and know how water with soil affect ing \

€O2 | The students will get the idea about the shear strength parameters of soil l

CE 303 Theory Of Structures - 11
CO1 | The student will have the knowledge on advanced methods of analysis of structures |

CE 304 Design Of Structures-1 (Steel) LSM
This course covers the design of structural steel members subjected to compressive, tensile and

I Col bending loads, as per current codal provisions (IS 800 - 2007) including connections. -~
CO2 | Desien of structural systems such as roof trusses, gantry girders is included..
CE 305 Transportation Engineering-1
COLI | T understand Basic concept about Highway Engineering, \
CO2 | To understand the principles of Highway geometrics design as per IRC standards \
CO3 | Perform geometric design for the Highway& Basic concept of Pavement design
CO4 | To understand Types of pavements & Matenals required for highway construction. \
COS | To understand Construction procedure for different type of pavements \
CO6 | To understand maintenance procedure for different type of pavements \
CO7 | Tounderstand the Tralfic engineering& different types of traffic control device \
CO8 | To understand Basic idea about the Bridge engineering & Componenits parts of a bridge. ]
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CE 306 Geotechnical Engineering - 11

CO1 | 7o get the knowledge of classical theovies of earth pressure & stress distribution, 1
CO2 | 1o get the knowledge of how to improve the sail for stability of structure l
Co3 Students get the knowledge of various techniques with which we will know how to improve weak
soil by grouting or geosynthetics.
CO4 Student will selve actual problems of stability with various material, they will apply various
theories and predict the risk factor.
CE 307 Environmental Engineering —1I
COT | Student will be able to Plan and desion water supply systems for a rural/urban area
€02 | Student will be able to Use population forecasting methods. _
Cco3 Student will be able to Design various water treatment units and plan their operations on the basis
| of raw water quality and water demand. 3
CO4 Student will be able to Apply knowledge of advanced water treatment processes for individual
water purification units.
CE 308 Design Of Structures- [IIRCC) LSM -
ol Students have explored the stream “Limit State Method of Design for R.C. Structures™ and are \
equipped with knowledge of different methods of design and its classifications.
co2 Students have been introduced to Limit State Analysis as well which has opened their wisdom for \
redistribution of moments.
Students are now competent to Design the structures for Limit Sate of Collapse for Flexure (i.e.
€03 | Singly, Doubly. Fanged beam sections, Slabs, Staircase and Footing etc), Compression (i.c.
Column), Bon, Torsion and for Shear
Students are competent to Design the structures for Limit Sate of Serviceability for Deflection and
aos Cracking
CE 309 Transportation Engineering-11
col In Airport Engineering students will get knowledge of Airport planning, layout and runway and \
taxiway components..
Students will get the feel of fundamentals of railway engineering from the syllabus. under railway
CO2 | Engineering students get knowledge of railway geometrics, Signalling & interfocking Points,
crossing and tumouts ete.
Students get knowledge regarding fundamentals of tunnel its excavation methods, support
COs systems, and executional aspects of tunnel..
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CO: Student will know the different terminologies related with hydrology. l
CO2 | Stwdents will analyze hydrological parameters required for water resource management. |
CO3 | Student will assess ground water polential . 1
CO4 | Students will identify suitable method of irrigation and drainage of waterlogged area _\
CE 311 d) Advanced Conerete Technology (Elective-1)
col Students are able to decide the use of supplement cementatious in concrete, use of different
admixture and its application as per requirement.
Cco2 Students are capable to understand the special concrete, its properties and application as per
requirement
co3 Students-are able to do conerete mix design for required strength of concrete with different
approach..
CO4 | Students are able to know details of ready mix concrete plant _\
COs Students are able to understand the durability of concrete, assessment and inspection of hardened \
concrete,
E. (CIVIL) Part -1
CE 401 Environmental Engineering —II
coy | Students understood Sewage quantity and quality for better treatment so as to reduce scarcity by \
recycling waste water.
Cco? Students understood industrial waste water quantity and quality for achieving better sanitation in \
= | society. |
CE 402 Design of Structure — III ‘
co1 | Students will be able to understand the difference between prestressed construction and RCC \
construction.
coz Students also able to design the flat slab, combined footings, earth retaining structures and liguid \
retaining structures.
CE 403 Water Resources Engineering — 11
CO1 | Students understood all type of dams and reservoirs, \
€02 | Students understood Spillways, Gates & Energy dissipaters - _]l
CO3 | students understood various canal sappYSNaining works efc. J
",
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7. Enviro ey

St al;'g;:;::;::{:‘}“;t‘;:11:)'1 U:dcrsland the il1‘l.pi.]l:|. (')f the Pro{'cssional engineering solutions in

i e xts, and demonstrate Vision The vision of the department is to achieve

fission Tniphrtine qu;m edug, :'fzsearch aincl transfer 9f fechncﬂugy and nve:‘a!l development of students.

S y cation, looking after holistic development of students and conducting need
extension. The knowledge of, and need for sustainable development.

8. Ethics: i inci i i
Fth!cs !?.pp]y ethical principles and commit to professional ethics and responsibilities and norms of
the engineering practice.

9.'. Individual and team work: Function effectively as an individual, and as a member or leader in
diverse teams, and in multidisciplinary settings.
10. Communication: Communicate effectively on complex engineering activities with the engineering

community and with society at large, such as, being able to comprehend and write effective reports and
design documentation, make effective presentations, and give and receive clear instructions.

11. Project management and finance: Demonstrate knowledge and understanding of the engineering
and management principles and apply these to one’s own work, as a member and leader in a team, (0

manage projects and in multidisciplinary environments.

12. Life-long learning: Recognize the need for, and have the preparation and ability to engage in
independent and life-long learning in the broadest context of technological change.

Program Educational Objective

LROL emphasize design and implementation of engineering systems and devices.

—
Graduates should excel in engineering positions in industry and other organizations that

EEQZ degrees in engineering and related disciplines.

Graduates should excel in best post-graduate engineering institutes, acquiring advanced

PEO3 changing technologies.

Alumni should establish a successful career in an engineering-related field and adapt 1o

PEO4 self-learning,

Graduates are expected {o continue personal development through professional study and

FEQS the importance of professional, ethical and societal responsibilities.

Piot. N

Graduates should be good citizens and cultured human beings, with full appreciation of
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CO5 "l he course \yiil inculeate the managerial skills among the students which will be helpful for them
in future during actual execution of projects.

co 1L o ; e : ;
6 | students will know different legal aspect and its provisions for construction project

CO7 | The students will be able to carry out the Human resource Management efficiently

CO8

The students will be able to plan for Equipment’s and material requirements.

coy | Students will know the various management techniques for successful com pletion of construction
projects.

CE 411 b) Hydropower Engineering

[Lis desired that students after undergoing academic study sessions as cited this above shall be
CO1 | competent and able to work as Engineers in the field of Hydropower Engineering with confidence
and success..

nﬁ«\arﬁfﬁ

Ppigrapal |
VILASRAO mﬁﬁ% FOUNDATION
@ROYP OF WWUTIDHE
Maw ) KaC thjﬂ.r&-'l, A7)

IQAC Coordinator




JILAS ) . ;
VILASRAO DESHMUKH FOUNDATION GROUP OF INSTITUTIONS. LATUR

Plot No.165A, .
o A Adlditional MIDC, Near to Manjnrn Sugar, Barshi Bond, Lo tar, Mahirasliea 41383

i
Vilasraa Deshmukh Foundation

(Approved by AICTE
e Y ALCTE, New Delhi & recognized by Govt. of Maharashtra and affillated to DBATU Lonere, Dist. Ralgad)

T (02382) 26773143 i
[ ) T Email-info.cngg@vdl.in Website: www.vilfengineering.codn(DTE Code: 2254)

PO CO OF CIVIL ENGINEERING DEPARTMENT OF ACADEMIC YEAR
2018-19

Vision
The vision of the department is to achieve excellence in teaching, learning, research and transfer of
technology and overall development of students:

Mission

Imparting quality education, looking after holistic development of students and conducting need based
research and extension.

Graduate Attributes

The Graduate Attributes are the knowledge skills and attitudes which the students have at the time of
graduation. These Graduate Atiributes identified by National Board of Accreditation are as follows:

1. Engineering knowledge: Apply the knowledge of mathematics, science, engineering fundamentals
‘and an engineering specialization to the solution of complex engineering problems.

2. Problem analysis: Identify, formulate, research literature, and analyze complex engineering problems
reaching substantiated conclusions using first principles of mathematics, natural sciences and engineering

SCIEences.

3. Design/development of solutions: Design solutions for complex engineering problems and design
system components or processes that meet the specified needs with appropriate consideration for the
public health and safety, and the cultural, societal, and environmental considerations.

4. Conduct investigations of complex problems: Use research-based knowledge and research methods
including design of experiments, analysis and interpretation of data, and synthesis of the information to
provide valid conclusions.

5. Modern tool usage: Create, select, and apply appropriate techniques, resources, and modern
engineering and IT tools including prediction and modeling to complex engineering activities with an
understanding of the limitations.

6. The engineer and society: Apply reasoning informed by the contextual knowledge to assess societal,
health, safety, legal and cultural issues and the consequent responsibilities relevant to the professional
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7. Enviro Foan

S anﬂ":;'::r:::] :;;‘r:zz?;“:y: Understand the im}az_u:l of the Prof’cssionul engineering solutions in

SN x1s, and demonstrate V.lsmn The vision of the department is to achieve

e pnias qm:m cdug. ;esearch u‘nd transfer gl t.uchnology and overall development of students.

e exmn:ign ';:‘&11 ion, looking af.lcr holistic development of students and conducting need
. The knowledge of, and need for sustainable development.

Eth!cs. !}pp]y ethical principles and commit to professional ethics and responsibilities and norms of
the engineering practice.

9.. Individual and team work: Function effectively as an individual, and as a member or leader in
diverse teams, and in multidisciplinary settings.

10. Communication: Communicate effectively on complex engineering activities with the engineering
community and with society at large, such as, being able to comprehend and write effective reports and

design documentation, make effective presentations, and give and receive clear instructions.

11. Project management and finance: Demonstrate knowledge and understanding of the engineermg

and management principles and apply these to one’s own work, as a member and leader in a team, 1o

manage projects and in multidisciplinary environments.

12. Life-long learning: Recognize the need for, and have the preparation and ability to engage in
independent and life-long learning in the broadest context of technological change.

Program Educational Objective

PEOI1 Graduates should excel in engineering positions in industry and other organizations that
- emphasize design and implementation of engineering systems and devices.

PEO2 Graduates should excel in best post-graduate engineering institutes, acquiring advanced
degrees in engineering and related disciplines.

PEO3 Alumni should establish a successful career in an engi neering-related field and adapt to
: changing technologies.

PEO4 Graduates arc expected to continue personal development through professional study and
self-learning.

- Graduates should be good citizens and cultured human beings, with full appreciation of
PEOS the importance of professional, ethical and societal responsibilities.
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Course Outeomey:
SE (Civily Part - 1
_Mathematics - 111
COl student will be able to formulate and solve mathematical model of
Chvilengineering phenomens in field of strictures
cCO2 student will be able to formulate and solve mathematical model of
| ¢IVil engineering phenomena in field of survey
A student will be able to formulate and solve mathematical model of
. ¢lvil engineering phenomena in field of fluid mechaniesand soil mechanics.

Mechanies of Solids
col Students will be able to perform the stress-strain analysis.
CoL Students will be able to draw force distribution diagrams for members and determinate bear
cos | Students will be able to find deflections in determinant beams.
CO4 Students will be able to visualize force deformation behavior of bodies.

CO1 | Students will be able to understand types of masonry structures.

Bullding Construction & Drawing J

CcO2
Students will be able tocomprehend components of building and there purposes.

|

cO3 Students will be able todraw plan, elevation and section of various structures.

Students will be able to apply the principles of planning and by laws used for building
CO4 planning.

COS5 | Students will be able toprepare detailed working drawing for doors and windows.

|
|
|
|
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Hydraulics |

Student wi : :
Co1 Nt will be able to Calibmte the various flow measuring devices. l

CcO2

Stud i ; ; Y
ent will be able toDetermine the properties of fluid and pressure and their measurement.

CcO3 S.tudem will be able toUnderstand fu
pipe network.

ndamentals of pipe flow, losses in pipe and analysis of )

LCO 4 f}t;cienl will be able to.Visualize fluid flow phenomena observed in Civil Engineering I
ms,

Surveying

o1 Student will be able to perform measurements in linearangular methods. \

co2 .
Student will be able to perform plane table surveying in general terrain.

co3 | Student will be able to know the basics of leveling and Theodolite survey in elevation and
angular measurements.

SE (Civil) Part — 11
Building Planning and Drawing

co1 students will beTo plan buildings considering various principles of planning and byelaw of \
goveming body.

CO2 | students will beComprehend various utility requirements in buildings |

o students will beUnderstand various techniques for good acoustics. J
Environmental Engineering

CO1 | Students will be able to apply the water treatiment concept and methods. _J
Students will be able to prepare basic process designs of water and wastewater treatment

co2 plants

CO3 | Students will be able to apply the wastewater treatment concept and methods.

CO4 | Students will be able to apply the solid waste management concepts

>l
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Structural Mechanics— I

CO1 : :
Students will be able to describe the concept of structural analysis, degree of indeterminacy. _l

Co2 Students will be able to calculate slopes and deflection at various locations for different
types of beams.

?‘;tudams will be able to identify determinate and indeterminate trusses and calculate forces
CO3 | in the members of trusses

Perform the distribution of the moments the in continuous beam and frame

Water Resources Engineering

col Students will be able to understand need of Irrigation in India and water requirement as pcr‘\
farming practice in India.

cO2 Students will be able to understand various inigation structures and schemes. CO3: Develop l
basis for design of irmigation schemes.

Hydraulics-11
CO1 | Students will design open channel sections in a most economical way
students will know about the nen-uniform flows in open channel and the characteristics of

CO2 | hydraulic jump.

students will understand application of momentum principle of impact of jets on plane J

CcOo3
' Engineering Geology

Students will be able to recognize the different land forms which are formed by various ]

g0 geological agents.

co2 Students will be able to identify the origin, texture and structure of various rocks and
physical properties of mineral.

CcO3 Students will be able to emphasize distinct geological structures which have influence on the
civil engineering structure.

CO4 | Students will be able to understand how the various geological conditions affect the design
parameters of structures.

o
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o TE (Civil) Part -
Engineering Geolo PR

CO1 : i

c U{'ld.el sla_nd weathering process and mass movement |

. Distinguish geological formations |

o _}gcntl. fy geological structures and processes for rock mass quality I
_ elm_fy sybsurface information and groundwater potential sites through geophysical
imnvestigations

COs | Apply geological principles for mitigation of natural hazards and select sites for dams
and tunnels

Geotechnical Engineering-I

38

CO1 | Understanding and determination of Index properties of soil. \

co2 To study the permeability, compaction, shear strength and consolidation of soil and its
evaluation.

Cco3 Analysis of slopes and calculation of earth pressure for different soil under various
conditions. Determination of effective stress.

Cod Classifying the soil. Study of different methods of soil exploration and preparation of
soil profile.

LCOS Experimental determination of different properties of soil. \

Theory of Structure -I1

CO1 | Study of basic theorems of structural mechanics \

Cc02 | Study and analysis of structures by slope deflection method and moment distribution \
method

CO3 | Study and analysis of structures by Kani's method \
CO4 | Understand the behaviour of arches and analyse it \
COS | Study and apply the basic concepts of matrix methods in structural analysis 1

el ae
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Design of Structure- (Steel) LSM

Col Study of rolled steel sections, Apply tl
structural elements,

1€ IS code practice for the design of steel

Cco2 : : : : : : ; -
Analysis and desion of compression and tension members including built-up sections

co3 | Analysis and design of column and beam. Design of column bases for column.

co4 | Analysis and design of the various members of the truss.

Design of plate girder and its components. |

Transportation Engineering-1

CO1 | Basic concept about Highway Engineering ‘

CO2 | To understand the principles of Highway geometrics design as per IRC standards 1

CO3 | Perform geometric design for the Highwayé& Basic concept of Pavement design '

CO4 | To understand Types of pavements & Materials required for highway construction.

COS | To understand Construction procedure for different type of pavements.

CO6 | T understand maintenance procedure for different type of pavements.

CO7 | To understand the Traffic engineering& different types of traffic control device.

TE (Civil) Part — 11
Geotechnical Engineering-1I

Student will solve actual problems of stability with various material, they will apply
col1 - ; : ’
) various theories and predict the risk factor.
CO2 | To understand the concept of slope stability. l

CO3 | To appreciate the use of modern technology in the field of geotechnical engineering. ‘

Environmental Engineering-I

COL | Plan and design water supply systems for a rural/urban area 1

CO2 | Use population forecasting methods.

CO3 Design various water (reatment units and plan their operations on the basis of raw
water quality and water demand. L

Co4 Apply knowledge of advanced water treatment processes for individual water

purification units. )
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Design of Structure-11 (R
- CC) LSMm
co1 Students have explored the stream

and equipped with knowledee ol d
CcO2 Sh:ldems have been mtroduced to
Wisdom for redistribution of mon

Students are now competent to Design the structures for Limit Sate of Collapse for
CO3 | Flexure (i.e, Singly, Doubly, Fanged beam sections, Slabs, Staircase and Footing etc),
Compression (i.e. Column), Bon, Torsion and for Shear..

Students are competent to Design the structures for Limit Sate of Serviceability for
COo4 . e g
| Deflection and Cracking.

“Limit State Method of Design for R.C. Structures”
ifferent methods of design and its classifications.

Limit State Analysis as well which has opened their
nents.

Transportation Engineering-II ' ——
CO1 | To study the basic elements of aircraft components and airport engineering.

CO2 | To study about airport layout and geometric design of airport. 4\
CO3 | To learn about air traffic movements and control.

CO4 | To study about airport capacity and drainage. : : —— ﬂ
CO5 | To study the basic elements of railway engineering & their component parts railways.

CO6 | To study about geometric design of railway engirfcer'mg

CO7 | To learn about basic concepts of tunnel engineering and components parts and types. |
CO8 | To study about tunnel methods in soft rock and hard rock. J
CO9 | To study about drillings, explosives used in tunnels

Water Resources Engineering -1

CO1 | Student will know the different terminologies related with }{ydrology - resouwe\
Stucienfs will analyse hydrological parameters required for water J
£o2 management. = \
tudent will assess ground water potential . :
— gtﬁdzms will identify suitable method of irrigation and drainage of water logged
{04 Area.
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B. E. (Civil) Part -1

Environmental Engineering - 11

Students u :
CO1 C I l‘ldcrslo_od Sewage quantity and quality for better treatment so as to reduce
;Cdl(:].ly by recycl ing waste water
mdents - 7 : - - —an
CO2 u'fh‘“_l&' u_“del's_lﬂﬁd industrial waste water quantity and quality for achieving better
sanitation i society.
Design of structure-111
B COl1 Qn the successful completion of course the students will be able to understand the \
difference between prestressed construction and RCC construction.
co2 A_Jse able to design the flat slab, combined footings, earth retaining structures and
liquid retaining structures.
Water Resources Engineering -11
CO1 | Students understood all type of dams and reservoirs. l
CO2 | Students understood Spillways, Gates & Energy dissipaters. \
CO3 | students understood various canal structures, river training works etc. _\

Professional Ethics

COl1

To provide basic overview of functioning of different civil engineering related
industries / firms.

To provide awareness on application of different drawings, contract documents in

> COZ | il engineering.

CO3 | To provide insight of code of ethics, duties and responsibilities as a Civil Engineer. \

Elective —1I/ Ground Water Engincering
o1 | students will be able to understood ground water characteristics flow. \

CO2 | Students will be able toGround Water exploration using different methods.
Tt is desired that students after undergoing academic study sessions as cited this above

CcO3 shall be competent and able to work as Engineers in the field of Ground Water
Engineering with confidence and success.

i
a4
rﬁfl&clpﬁf

Vilasrao Deshmulkh Foundation
Group of Institutions, Latur
Plor No 1664, Add. MIDC. Naar
{o Manjara Supar Barshi fload, Latur,




VILASRA 23 'K
O DESHML Kil FOUNDATION GROUP

Flot Nod&dA, Addin
SA, anai b +N
NDC, Near to Manjara Sugar, Barahi Road, 1

(Approved by AICTE,

T (01382) 26770113203

OF INSTHIUTIONS, LATUR

atir, Mahnrashioea 41350

New I‘(‘*H&lﬂo red by { ¢ Tiisted ta DBATU Lonere, Dist ""'"d]
mize OV % r nil L1d
B ¥ Lol? 'lh!l’l"ﬂ an al T g ¥

Email-info.
0.engpia vl in Welnlte: www vdlengincering.co.in(DTE Code: 2154)

B. E. (Civil) Part - 11

Professional Practice

CO1 Rﬁ' the _ﬁlndamcnlals of building construction, building planning and computer
aided drawing and environmental engineering \
coz | Understand the _process to be followed for submission of any contract for
govermnment, semi govemnment and private project.
CcoO3 M’P!Y the basic knowledge acquired through subject for submission of any contract
and its execution.
CO4 Aﬂ-ﬂly;sis different type of contract in connection with estimation, specification,
valuation and quantity surveying.
cos | Propose the bill of quantitics using differemt techniques of preliminary & detailed
estimation of buildings & other structures.
Foundation Engineering
CO1 | Reeall the fundamentals of building construction and geotechnical engineering. _\
coz Identifying the applicability of different foundation design applicable to various typesJ
of soil.
CO3 | Apply the different design philosophy of foundation applicable to soil. \
CO4 | Analysis various types of shallow and decp foundations. |
CO5 | Create understanding applicability of foundation design for different types of soil. J
Project Planning & Management
The students will be able to understand and apply the knowledge of management
cO1 | functions like planning, scheduling, exccuting and controlling to construction
projects.
co? The students will be able to demonstrate their capability for preparing the project
networks to work out best possible time for completing the project.
co3 The students will be able to understand and exercise the time- cost relationship in
practices.
COé The students will be able to implement the safety aspects during the execution of civil \
engineering project.
The course will inculcate the managerial skills among the students which will be
CO5 | helpful
for them in future during actual execution of projects.
CO6 On completion of this course the students will know different legal aspect and its \
provisions for congipeHBRERIQjcCt
Qs
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Cco7
Cos

Elective 111/ dropower Engincering

coj | Record the fundamentals of fluid ‘mechanics, water resource engineering and
environmental engineering

coz | Understand the significance of water power and hydraulic structures related to water
POWEr engineering

CO3 Apply the knowledge of mathematics, statistics, fluid mechanics, in design of \

penstocks, surge tanks and intakes

CO4

Analyse and design complete unit of hydroelectric power station & its components. ~
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PO CO OF CIVIL ENGINEERING DEPARTMENT OF ACADEMIC YEAR
2017-18

Vision
The v.l.smn of the department is the sharing of technical skills and knowledge for the benefit of student
education and the development of business, society, and our nation,

Mission

Our goal is to offer top-notch engineering education that is in step with current scientific and technical
advancement. .

Program Educational Objective

PEO1 Preparation: To prepare students to excel in various educational programmes or 10 succeed in
industry / technical profession through further education/training;.

PEO2 Core Competence: To provide students with & solid foundation in mathematical. scientific
fundamentals required to solve Structural problems:

Breadth: To train students with a breadth of scientific knowledge to comprehend, analyze,
PEO3 ; : :
design & create novel products and solutions for real life problems;

PEO4 Professionalism: To inculcate in students professional/ethical attitude. effective team work
skills, multidisciplinary approach and to relate engineering issues to a broader context:

Learning Environment: To provide students with academic environment of excellence,

FEOS | eadership, ethical guideliries and life-long learning nieeded for a long / productive career.
Y
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CE 205.- Building Construction

CO1 f;:gjm; :’“ be al.ﬂc. L idfv'»ljtiry various components of building (foundation, Lintel, stairs case,
loors), their functions and methods of construction so as to achieve good knowledge
about building construction
€02 | Will be able to identify the materials such as paints and distemper used for treatment of the
surfaces so as to achieve good knowledge about the building material
CO3 | Students will be learn various building components & their construction method. |

SE (CIVIL) Part - II
CE 206- Fluid Mechanics —I1

CcO1 | Students will be able to apply their knowledge of fluid mechanics in addressing problems in open X
channels.

Student will possess the skills to solve problems in uniform, gradually and rapidly varied flows in l
steady conditions. =
Problems pertain to design, construction as well as efficient working of various types of \

coz2

CO3 | hydraulics structures and machines is considerably simplified by using dimensional analysis and
model studies

o4 Impact Of Jet on vanes which is a base for analysis and design of turbo machines. \

cOos They will have knowledge in hydraulic machines( pumps and turbines) \

CE 208- Concrete Technology

| €cO1 | Student will be familiar with different ingredients of concrete.

CO2 | Student will be familiar with properties of different ingredients of concrete.

CO3 | Student will be familiar with different admixtures.

CO4 | Student will be familiar with properties of fresh and harden concrete.

CO5 | Student will be familiar with special concretes.

 CO6 | Student will be able to prepare concrete mix design.

(Y

CFE 207- Advanced Surveying

Student will be familiar with various basic concepts in Surveying through theory and series of

v practical’s based on theory.

CO2 | Srudent will be familiar with hydrographic surveying & Trigonometrical Leveling.

CO3 | Students will be learn about Remote Sensing & its application
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CE 209- Theoiv OF Structures - |

g:u:cm will be able (o anal ze Fixed and continuous beams. l
tudent will be able to analyze moving loads and will be able to draw influence line diagrams for
Stmply supported beams,

Student will also be able 1o analyze columns,
Student will also be able to ana lyze three hinge arches and three hinge suspension bridges.

(i,

CE 210- Building Planning And Drawing

CO1 | Students will able to understand basic principles of building design and planning. ‘
Students will explore building drawing as a way of. discovering and developing ideas for designing \

CO2 Rpraes ! i
residential, commercial and public buildings

co3 | Thestudent develops basic drawing skills; create multilayer architectural and working drawing l
drawings. '

CE 211- Professional Communication Skill

COo1 : = - y L \
Students would understand the concept. process and importance of Professional Communication

CO2 | Students would acquire English Speaking and Writing Skills \
LCU3 Students would develop Presentation Skills l

TE (CIVIL) Part— I
CE 301 Engineering Geology \

CO1 | The students will be able to understand the details about Rock mechanics, Geoinformatics |
CO2 | The students will be able to study the geology. : \ |
The students will be able to select the suitability of site for different Construction Development \
. 08 work.. |
CE 302 Geotechnical Engincering - 1
coi | The students will be able to classify soils and know how water with soil affecting. \
CO2 | The students will get the idea about the shear strength parameters of soil \
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h__ﬂmm}wmdmncml methods of analysis of structures y 1

CE 304 Desj

T n (JfS{raleturcs-l Steel) LSM
“ourse covers (he design of structural steel members subjected to compressive, tensile angd
provisions (IS 800 - 2007) including connections.

sirders is ineluded.

CE 305 Trans ortation Eninmrin«»l

To understand Basic concept about Highway Ep ineering,

m To understand the rinciples of Highwa geometrics design as per IRC standards

Perform geomerric design for the Highway& Basic coneept of Pavement design

To understand Types af pavements & Materials required for highway construction.

COs5 | 1o understand Construction procedure for different type of pavements
m To understand maintenance procedure for different tvpe of pavements

CO7 | To understand the Traffic engineering& different types of traffic control deyice

CO8 | 19 understand Basic idea about the Bridge engineering & Components parts of 4 bridge,

TE (CIVIL) Part — 11
CE 306 Geotechnical Engineering - I
[CO-I I To get the knowiedge of classical theories of earth pressure & stress distribution,

CO2 I Lo get the knowledge of how to improve the soil for stability of structure ol

CO3 Students get the knowledge of various techniques with which we will know how (o improve weak
soil by grouting or geosynthetics,
Student will solve actual problems of stability with various material, they will apply various
theories and predict the risk factor.

cos]

CE 307 Environmental Engineering -1

—

Col Student will be able to Plan and design water Supply systemss for a rural/urban area

202 [ Student will be able to Use population forecasting methods.
i Student will be able to Design various water treatment units and plan their operations on the basis
of raw water quality and “dem;

P
’:14&% |
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Student wil] be able to Appl

i Y knowledee of ac 2 i3
water purification Units, SRR S l

CE 308 Dcsiu”u Of Structures- II(RCC) LSM

St =
CO1 5 T:?EHLZ ha:fe cxplored the stream “Limit State Method of Design for R.C. Structures” and are
"E'(IL—dEEE—Iﬂh knnw_]cdge of different methods of desien and its classifications.
co2 udents lave been introduced to Limit State Analysis as'well which has opened their wisdom for
redistribution of moments.
O S?udents are now competent to Design the structures for Limit Sate of Collapse for Flexure (i.e.
Singly, Doubly. Fanged beam sections, Slabs, Staircase and Footing etc), Compression (i.e.
Column), Bon, Torsion and for Shear
CO4 Students are competent to Design the structures for Limit Sate of Serviceability for Deflection and
Cracking.
CE 309 Transportation Engineering-11
col In Airport Engineering students will get knowledge of Airport planning, layout and runway and \
laxiway components..
Students will get the feel of fundamentals of railway engineering from the syllabus. under railway
€02 | Engineering students get knowledge of railway geometrics, Signalling & interlocking Points,
crossing and turnouts etc,
I co Students get knowledge regarding fundamentals of tunnel its excavation methods, support \
systems, and executional aspects of tunnel..
CE 310 Water Resources Engineering —I
l COI | Student will know the different terminalogies related with hydrology. l
‘ CO2 | Students will analyze hydrological parameters required for water resource management. l
I COJ | Student will assess ground water potential . l
J CO4 | Students will identify suitable method of irrigation and drainage of waterlogged area 1l
CE 311 d) Advanced Conerete Technology (Elective-I)
col Students are able to decide the use of supplement cementatious in concrete, use of different \
admixture and its application as per requirement.
Students are capable to understand the special conerete, its properties and application as per
cO2 :
requirement
CO3 Students are able to do conerete mix design for required strength of conerete with different
approach.. )
| CO4 | Students are able to know details of ready mix concrete plant
a™
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~n= | Students are able t -
Luder 0 unders abil
cos i nderstand the durabiljty of concrete, assessment and inspection of hardened

| concrete.
I
B. E. (CIVIL) Part — 1

CE 401 Environmental Engincering 11

COl1 Studgqts understood Sewagpe quantity and quality for better (reatment so as to reduce scarcity by
recyeling waste water,

cO2 Students understood industrial waste water quantity and quality for achieving better sanitation in

| society.

CE 402 Design of Structure — 111

Co1 | Students will be able to understand the difference between prestressed construction and RCC \
construction. —

co2 Students also able to design the flat slab. combined footings, earth retaining struetures and liquid \
retaining structures.

CE 403 Water Resources Engineering — 11

col Students understood all type of dams and reservoirs.

\ |

CO2 | Students understood Spillways, Gates & Energy dissipaters J

| €O3 | students understood various canal structures, river training works:ete,

CE-404 Professional Ethics
r COl Students understood basic overview of functioning of different civil engineering related industries \ o
/ firms. : : | . [q
Students understood awareness on application of different drawings, contract documents in civil \ .
Loy engineering.
€03 | Students understood insight of code of ethics, duties and responsibilities as a Civil Engineer l

CE 405 ¢) Ground Water Engineering

and success.

F:-O | | Students will able to work as Engineers in the field of Ground Water Engineering with confidence \

{1
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B. E. (CIVIL) Part — 11

Ce 408 Professional Practice -
ﬁlu‘kf"ts will be got Scape for the students to pick up diverse aspects of the subject Pl“»‘fﬁ“i"‘“ﬂlT
ractice.

_Student shzlll be able to serve in different organizations carrying out different project works and
infrastructure activities.
Student shall start his career as 2 consultant in this field . J

CE 409 Foundation Engineering
The study of Foundation engineering .subject develops the knowledge & confidence level of the
students to select the proper type of foundation & its safe & economic desien

CE 410 Project Planning And Management

The students will be able to understand and apply the knowledge of management functions like |
anning, scheduling, executing and controlling to construction projects.

The students will be able to demonstrate their capability for preparing the project networks to

work out best possible time for completing the project.

CO3 | The students will be able to understarnd and exercise the time- cost relationship in— practices.
cO4 | The students will be able to implement the safety aspects during the execution of civil engineering
project

The course will inculeate the managerial skills among the students which will be helpful for them
in future during actual execution of projects.

CO6 | students will know different legal aspect and its provisions for construction project
CO7 | The students will be able to carry out the Human resource Management efficiently

|
CO8 | The students will be able to plan for Equipment’s and material requirements. _\\
a

CO2

CO5

Students will know the various management techniques for successful completion of construction

cO9 >
prajects.

]
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CE 411 b) Hydropower Engineering
It is desired that students after undergoing academic study sessions as cited this above shall be

competent and able to work as Engineers in the field of Hydropower Engincering with confidence

CO1

amd success..
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PO CO OF DEPARTMENT OF COMPUTER ENGINEERING
ACADEMIC YEAR 2021-22

Vision

The department 15 committed to achieve academic excellence through education and research in the
emerging and established areas of Computer Engineering

Mission

Building the capacities of young students to realize their professional and academic dreams.

Graduate Attributes

The Graduate Attnibutes are the knowledge skills and atntudes which the students have at the nme of
graduation. These Graduate Attributes identified by National Board of Accreditation are as follows:

1. Engineering knowledge: Apply the knowledge of mathematics, science, engineering fundamentals
and an engineering specialization to the solution of complex engineering problems.

2. Problem analysis: Identify, formulate, research literature, and analyze complex engineering problems

reaching substantiated conclusions using first principles of mathematics, natural sciences and engineering
sciences.

3. Design/development of solutions: Design solutions for complex engineering problems and design
system components or processes that meet the specified needs with appropriate consideration for the
public health and safety. and the cultural, societal, and environmental considerations.

4. Conduct investigations of complex problems: Use rescarch-based knowledge and research methods

including design of experiments, analysis and interpretation of data, and synthesis of the information to
provide vahid conclusions.

5. Modern tool usage: Create, select, and apply appropriate techniques, resources, and modern

engineering and IT toals including prediction and modeling to complex engineering activities With an
understanding of the limitations.

6. The engineer and society: Apply reasoning informed by the contextual knowledge to assess societal,
health, safety. legal and cultural issues and the eonscquent responsibilities relevant to the professional
engineenng praclice. e
Al
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7. Environment and sustainability: Understand the impact of the professional engineering solutions in
societal and environmental contexts, and demonstrate Vision The vision of the department is to achieve
excellence in teaching, leaming, research and transfer of technology and overall development of students.

Mission Imparting quality education, looking after holistic development of students and conducting need
based research and extension. The knowledge of, and need for sustainable development.

8. Ethics: Apply ethical principles and commit to professional ethics and responsibilities and norms of
the engineering practice.

9, Individual and team work: Function effectively as an individual, and as a member or leader in
diverse teams, and 1n muludisciplinary settings.

10. Communication: Communicate effectively on complex engincering activities with the engineering
community and with society at large, such as, being able to comprehend and write effective reports and
design documentation, make effective presentations, and give and receive clear instructions.

11. Project management and finance: Demonstrate knowledge and understanding of the engincering
and management principles and apply these to one’s own work, as a member and leader in a tcam, to
manage projects and in multidisciplinary environments.

12. Life-long learning: Recognize the need for, and have the preparation and ability to engage in
independent and life-long learning in the broadest context of technological change.

Program Educational Objective

| - 7

To provide sound knowledge of mathematical principles underlying vanous
RO | programming concepts. ‘
To develop an ability to understand complex issues in the analysis, design, l
R0 implementation and operation of information systems.
PEO3 | To provide knowledge of mechanisms for building large-scale computer-basedsystems.
[
= T d-:vr:TnF an ability to provide computer-hased solutions to problems from other
FEOY ‘ disciplines of science and engineering.
| To impart skills necessary for adapting to rapid changes taking place in the field of
EECS information and communication technologies.

,-,#Yﬂ ~
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Course Qutcomes:

SY (CE) Part -1

Engincering Mathematics — 111 (BTBS301)

CO1 | Student will demonstrate basic knowledge of L.D.E.,P.D.E. Vector& F.T
CO2 | Student will show the understanding of impact of Engg. Mathematics on computer
Student will Demonstrate their understanding of mathematical ideas from multiple
perspectives, such as by (a) using the internal connections between geometry, algebra, and
CO3 | numerical computation, (b) applying the connections between theory and applications, or (¢)
distinguishing between a formal proof and a less formal arguments and understanding the
different roles these play in mathematics.
_Discrete Mathematics (BTCOC302)
rete i

col TUnderstand sets, relations, functions and discrete structures. Apply Propositional logic and
First order logic Lo solve problems.

Cco2 prrms and solve number theoretic problems using al;_.:_hrdu. prupcmcq of groups, nga.
and fields.

CO03 | Todesign and develop real time application using graph theory.

— Students would be able to model and analyze compulational processes using analytic And
combinatonal methods.

CO5 Students will be able to use the methods learnt as [}ran of this subject in subsequent Courses
¥ in the design and analysis of algorithms, theory of computation, and compilers.
CO6 Devdup a dl\.t.,r-:lt mudi.l for a given computational problem and solve. [

Data Structure(BTCOC303)

Student should able to know fundamentals of data structures like arm} list, linked list, stack. |
Lol queue, tree, graph, hashing.

CO2 | Student should able to identify suitable data structure for application.
Cc03 ! Smdem should able 1o o use data structure to solve pmhh,m.s i

4 Student should able to implement various data structures and algorithm essential for
co

implementing computer based solutions.
H\ "
S ”,ﬁ\,
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Computer Architecture & Organization (BTCOC304)

CO1 | To understand the basic hardware and software issues of computer organization.
CO2 | I[dentify functional units, bus structure and addressing modes.
Students will be able to identify where, when and how enhancements of compuler-
CcO3 :
Performance can be accomplished.
CO4 Students wil]_ also be introduced to more recent applications of computer organization In
advanced digital systems.
| COS | ldentify mczﬁcﬁy' hi_margréh'y and performance. il
Object - Oriented Programming in C++ (BTCOC305A)
CO1 | Appreciation and understanding of object oriented concepts and their utility. |
CO2 | Apply Object oriented approach to design software. '
CO3 | Ability to formulate the problem, come up with object onented design.
cod Practicing use of different features of Object Onented Methodology like templates,
i exception handling, reflection ete.
} Study different systems and apply different design methodologies based on the prob]ern
CO specification and objectives.
Object Oriented Programming in Java (BTCOC3058)
CO1 | Appreciation and underamndmg of o object oriented concepts and their utility.
CO2 | Apply Object oriented approach to design software.
CO3 | Ability to formulate the problem, come up with object oriented design.
Practicing use of different features of Object Oriented Methodology like templates,
£ exception handling. reflection etc.
COS Study different systems and apply different design methodologies based on the problem

specification and objectives.
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Course Outcomes:

SY (CE) Part - 11

Design & Analysis of Algorithms (BTCOC401)

- CO1 | Analyzing the amortized time complexity of a given algonthm and data structure operations.
Decide the appmpr!dtl: design methodology for a given pruhlcm from among the paradigms
co2
of Divide and Conquer, Dynamic Programming, Greedy, Branch and Bound. |
CO3 | Design algorithms for network flows. ]
CO4 | Distinguish between P and NP classes of problems. ]
Operating Systems (BTCOC402) "
\ CO1 | Understand functional architecture of an operating system.
CO2 | To provide a detailed discussion of the various memory manaﬁcmcnt rrchnlques:
Learn about and understand theoretical concepts and programming constructs used for the
& e operation of modem operating systems.
: Gain practical expenence with software tools available in modern operating systems such as
\ CO4 semaphores, system calls, sockets and threads. ]
Basic Human Rights (BTHM403)
‘ Be familiar with the major universal and regional sysicms of human rights law, their
Col relationships to each other, and the legal value and authonty of declarations, decisions,
I Judgments and other materials generated by them.

Develop an awareness of the primary areas of concern within the field of human rights law

and other relevant branches of law, and the ways in which human rights are promoted and
protected.

_Probability Theory and Random Processes (BTBS404)
[ Develop appropriate pmh.zblllsnc model for a given pmhle of algorithmic nature and
cumpuiamn of its :.tdu«.tn:al pATameLers. ‘

Learning of different methods of statistics for data analysis.

Modeling of various real life problems of operation research.

Determine serv ice time and wailing time in a queue. 1

To undcrsund cILanm; y queuing concepls and apply elsewhere in -.,omgulﬂr science.

ot g*‘ﬁ%
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Digital Logic Design & Microprocessors (BTES405)
CO1 | Perform the conversion among different number systems.

| €03 | Design of synchronous sequential circuits,

CO4 | Describe design methodology for different combinational logic circuit.
COs | lﬁnaiyze digital systems nnci"{ﬁpmuc the performance by reducing L:(;{nplcxiliés.
. CO6 | Test digital systems and analyze faults.
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Course QOutcomes:

TY (CE) Part -1

Database Systems (BTCOCS01)

CO1 | Model, design and normalize databases for real life applications.
€O | To learn data models, conceptualize and depict a database system using ER dmgram
O3 Query Database apphc.mnm u-.mg Query Languages like SQL.
I _(,04 Understand validation rmm-:u ork like integrity constraints, triggers and assertions.
[ o5 LUndcrstand various storage a_! ructures and query optimization.

Theory of Computations (BT COC502)
,l ol Design finite state machines, regular expressions and grammars for given languages.
‘ CO2 | Understand formal machines. languages and computations

co3 Develop analytical thmin.ms: and intuition for problem solving situations in related areas of
| = theory of computation.

| CO4 Tu know the limitations of u;mpumuon i.e. the unso]vahlhty of pmhksm

Machine Learning (BTCOCS03)

|' col Understand big data challenges in different domains including social media, transportation,
! finance and medicine.

| C 02 | Use data analytics to explore and gain a broad understanding of a dataset. niyl

" CO3 | Use data analytics methods 0 make predictions for a dataset.

(04 | Predict outcomes with supervised machine learning techniques.

Apply basic machine learning algorithms Linear Regression, k-Nearest Neighbors (k-NN), k
t CO5 means, Naive Bayes for predictive modeling to solve various real-life examples.

Cyber Laws [BTCOF-‘HHB}

r Col1 Critically evaluate ongoing developments m law relating to [nfonmu::ri _I echnologies.
" €02 | Display an understanding of how these developments relate to one another.

| C0O3 | Examine areas of doctrinal and pohtu:ul debate surrounding rules and theones.

" 04 | Evaluate those rules and theories in terms of internal coherence and practical outcomes.

l CO5 Draw on the analysis and evaluaiion contained in primary and set.onr}ary SOLUTCeS,

i
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Course Outcomes:

TY (CE) Part — 11

Compiler Design (BTCOC601)

col | To inform students about different parsing techniques, techniques to generate intermediate
code and different optimization techniques.

CO2 | To enrich the knowledge in various phases of compiler and its use. L. i
CO3 E ‘To mtroduce the concepts underlying the desig gn and implementation of language prL:c::Tmfa_
coO4 H To provide practical programming skills necessary for constructing a compiler.

Computer Networks (BTCOC601)

col To develop an understanding of modern network architectures from a design  and
' | performance perspective.

cO2 ‘ Analyze the requirements for a given UTLdI‘IHdllﬁndl structure and select the most appropriate
' networking architecture and technologies.

o4 To study protocols, network standards, the OS] model, IP addressing, cabling, networking
€0 components, and basic LAN design.

i bR L _ : -
CO4 | Ability to write program using socket programming,

_ Artificial Intelligence (BTCOE603B)

B C(}i I To understand the notions of rational behavior and intelligent agents.
(T(}z To dLveiop a general appreciation of the goals, subareas, achievements and difficulties of Al
- | To provide the knowledge of methods of blind as well as informed search and ability to
co3

pr._'u..m,dlly apply the corrcspnndmg techmques.

To develop general understanding  of major concepts and approaches in knowledge
cas I{Lpn. sentation, planning, learning, robotics and other Al areas.

| To developing programming skills for Al applications & exposure to logic Pmﬂmmmmg with
) | Prolog. I

Geographical Information System (BICOE604A)
col ] “To understand geographical information system F

“To develop a general appreciation of the goals, subareas, achievements and difficulties of
CO2 | | 4ital Flevation Model (DEM)

lam
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National Social Service (BTCOE605) -
[ CO1_[ To understand history of NSS ]

| €02 | Toinform students about different Youth Development Programmes in India il |

g

Principal
Vilasrao Deshmukh Foundation
Group of Institutions, Latur

Plar. No.165A, Add. MIDC, Near
10 Manjara Sugar Barshi Aoad, Latur

Add. MIOC, Near
12 Ianjsra
Sugar.Barshi Road

10



VIEASR O DESHMUKY Fou

INDATION GROUP O 1Ny

ITTUTIONS
Pt N ks A, Additional M < Near to Manjara Suga e
ry

) . Barshi Rond, 1 atur, Maharashtra 413531
Prroved by ATCTE, New el I
| hi & recopnized by Govt. of Maharashira and affiliated to DBATU Lonere, Dist. Raigad)
T (02382) 26773113233 Email-info.engg@vdri
L M -in

Webisite: w wivdfengineering.co.in(DTE Code: 2254)

Course Outcomes:

BE (CSE) Part -1

Cloud Computing (PEC 701 (A))
l CO1 \ Compare various cloud computing prowdt,rk- Software,
l CcO2 \ Understand and familiarize with the basic ¢ concepts of cloud computing.
l COo3 l Understand how to build large scale distributed systems and cloud applications.
l CO4 l c umpuhcnd the importance of cloud security.

Distributed Systems (PEC 702 (A))

cot Understand key features of the Distributed Systemis such as Communications, Pmcess::.:.—[
‘531‘:::11rnn|.-"1110n Fault Tolerance, Consistency and Replications.

co2 Use and apply important methods in distributed Q}ntum to support scalability “and fault ‘
| Tolerance.

co3

l)u.an :mai implement distributed applications of ‘Distributed Systems. _ I

Cyber Law and Ethics (OEC 703 (A))
COl1 Unqjurqtaﬂd L},er—attack

€02 | Understand types of cybercrimes, cybcr laws |

CcO3 Lcarn ‘how to protect them self and ullmmh.h mum from such attacks l
~___ Biology (BSC 704)

co1

_ Describe how biological observations of 18w ( entury that lead to major discoveries.
Convey that classification per se is not what hmlngy is all about but highlight the
oz | underlymg criteria, such as morphological, biochemical and ecological
ihuhhkhl the concepts of recessiveness and dominance during the passage of genetic

material from parent to offspring ' Convey that all forms of life have the same building
| blocks and yet the manifestations are as diverse as one can imagine

C !mm enzymes and distinguish between diffe rent { mechanisms of enzyme action.

[denufy DNA as a genetic material in the molecular basis of information transfer.
o3 Analyse hiological processes at the reductionistic level

co6 | _ppl»__themmdynamw principles to biological svstems.
co7 idumh and classify microorganisms.

aﬂ'\iﬁ
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Course Outcomes:

BE (CSE) Part — 11

Image Processing (PEC 801 (A))
\ CO1 \

Understand the need for image transforms different types of image transforms and their |

properties.

CO3 Understand the need for image compression and to learn the spatial and frequency
domain techniques of image compression.

|

\ Cco2 [ Develop any image processing application

Python Programming (OEC 802 (A))
17(:01 \ To understand why Python is a useful scripting !am,unp:: for developers

cO? ‘ To learn how to design and program Python apphmtmm

cOo3 1 To leamn how to use lists, tuples, and dictionaries in Python programs. |
CO4 | Tolearn how 1o identify Python object types. '

~__Internet of Things (OEC 803 (A))

CcOl1 | | Ablcto und:.r-,mnd the application areas of 1OT.
cO?2 Able to realize the revolution of Internet in Mobile I_)L'L]LL"\ Cloud & Sensor Networks
L CO3 | Ableto umlus.l.md building blocks of Internet of ° “'Iif]i...s and characteristics.

IQAC Coordinatgr
S
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PO CO OF DEPARTMENT OF COMPUTER ENGINEERING
ACADEMIC YEAR 2020-21

Vision

The department is committed to achieve academic excellence through education and research in the
emerging and established areas of Computer Engineering

Mission
Building the capacities of young students to realize their professional and academic dreamis.

Graduate Attributes

The Graduate Attributes are the knowledge skills and attitudes which the students have at the time of
graduation. These Graduate Attributes identified by National Board of Accreditation are as follows:

I. Engineering knowledge: Apply the knowledge of mathematics, science, engineering fundamentals
and an engineering specialization to the solution of complex engineering problems.

2. Problem analysis: Identify, formulate, research literature, and analyze complex engineering problems
reaching substantiated conclusions using first principles of mathematics, natural sciences and engineering

SEIENCES.

3. Design/development of solutions: Design solutions for complex engineering problems and design
system components or processes that meet fhe specified needs with appropriate consideration for the

public health and safety, and the cultural, socictal, and environmental considerations.

4. Conduct investigations of complex problems: Use research-based knowledge and research methods
including design of experiments, analysis and interpretation of data, and synthesis of the information to

provide valid conclusions.

5, Modern tool usage: Create, select, and apply appropriate techniques, resources, and modern
engineering and IT tools including prediction and modeling to complex engineering activities with an

understanding of the limitations.

6. The engineer and society: Apply reasoning informed by the contextual knowledge (o assess societal,
health, safety, legal and cultural issues and ihe consequent responsibilities relevant (o the professional

spgineering praclice. Vil
engineering p e
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7. Environment and sustainability: Understand the impact of the professional engineering solutions in
societal and environmental contexts, and demonstrate Vision The vision of the department is 10 achieve
excellence in teaching, learning, research and transfer of technology and overall development of students.
Mission Imparting quality education, looking after holistic development of students and conducting need

based research and extension. The knowledge of, and need for sustainable development.

8. Ethics: Apply ethical principles and commit (o professional ethics and responsibilities and norms of

the engineering practice.

9. Individual and team work: Function effectively as an individual, and as a member or leader in

diverse teams, and in multidisciplinary settings.

10. Communication: Communicate effectively on complex engineering activities with the engineering
community and with society at large, such as, being able to comprehend and write effective reports and

design documentation, make effective presentations, and give and receive clear instructions.

I1. Project management and finance: Demonstrate knowledge and understanding of the engineering
and management principles and apply these to one's own work, as a member and leader in a tcam, to

manage projects and in multidisciplinary environments.

12. Life-long learning: Recognize the need for, and have the preparation and ability to engage in

independent and life-long learning in the broadest context of technological change.

Program Educational Objective

|To provide sound knowledge of mathematical principles underlying various

EEOI programming concepts.
To develop an ability to understand complex issues in the analysis, design,

E0z implementation and operation of information systems.
PEO3 To provide knowledge of mechanisms for building large-scale computer-basedsystems.

TS develop an ability to provide cmn_puler-based solutions to problems [rom other
EEOS disciplines of science and engineering.

_ ' To impart skills necessary for adapting to rapid changes taking place in the field of
KEOS information and communication lechnologies.

AT
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Course Outcomes:;
SY (CE) Part -1

Engineering Mathematics — III (BTBSC301) -
COl1 Student will demonstrate basic knowledge of L.D.E.,P.D.E.,Vector& F.T
C02 | Student will show the understanding of impact of Engg.Mathematics on computer
Student will Demonstrate their understanding of mathematical ideas from multiple
perspectives, such as by (a) using the internal connections between geomelry, algebra, and
CO3 | numerical computation, (b) applying the connections between theory and applications, or (¢)
distinguishing between a formal proof and a less formal arguments and understanding the
different roles these play in mathematics.

Discrete Mathematics (BTCOC302)
Understand sets, relations, functions and discrete structures. Apply Propositional logic and

COLN riretorde: logic to solve problems.
Express and solve number theoretic problems using algebraic properties of groups, Rings

€02 and fields.
CO3 | To design and develop real time application using graph theory.
Students would be able to model and analyze computational processes using analytic And

£ combinatorial methods.
CO5 Students will be able to use the methods learnt as part of this subject in subsequent Courses
in the design and analysis of algorithms, theory of computation, and compilers.

CO6 | Develop a discrete model for a given computational problem and solve.

Data Structure(BTCOC303)
Student should able to know fundamentals of data structures like array, list, linked list, stack,

——

1
o queue, tree, graph, hashing.
€02 | Student should able to identify suitable data structure for application.

CO3 | Student should able to use data structure to solve problems.
Student should able to implement various data structures and algorithm essential for

Co4: |- , .
| 1mplementing computer based solutions,

ot jan vl
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Computer Architecture & Organization (BTCOC304)
CO1 | To understand the basic hardware and software issues of computer organization.

co2 Id'cmit'y functional units, bus structure and addressing modes.

Students will be able to identify where, when and how enhancements of computer
Performance can be accomplished.

Students will also be introduced to more recent applications of computer organization In
advanced digital systems.

CO5 | Identify memory hierarchy and performance.

CO3

CO4

Digital Electronics & Microprocessors (BTCOC305)
CO1 | Perform the conversion among different number systems.

CO2 | Design digital components including — decaders, multiplexers, arithmetic circuits.
CO3 | Design of synchronous sequential circuits.

CO4 | Describe design methodology for different combinational logic circuit.

CO5 | Analyze digital systems and improve the pcrfor.mance by reducing complexities.
CO6 | Testdi gital systems and analyze faults.

| [

Basic Human Rights (BTHM3401) :
Be familiar with the major universal and regional systems of human rights law, their

cOo1 | relationships to each other, and the legal value and authority of declarations, decisions,
Judgments and other materials generated by them,

Develop an awareness of the primary areas of concern within the field of human rights law
CO2 | and other relevant branches of law, and the ways in which human rights are promoted and
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Course Outcomes:

SY (CE) Part - Il

Design & Analysis of Algorithms (BTCOC401)

CO1 | Analyzing the amortized time complexity of a given algorithm and data structure operations.

co2 Decide the appropriate design methodology for a given problem from among the paradigms
of Divide and Conquer, Dynamic Programming, Greedy, Branch and Bound.

CO3 | Design algorithms for network flows.

CO4 | Distinguish between P and NP classes of problems. |
Probability and Statistics (BTCOC402)

coti Develop appropriate probabilistic model for a given problem of al gorithmic nature and
computation of its statistical parameters.

CO2 | Learning of different methods of statistics for data an alysis. )

CO3 | Modeling of various real life problems of operation research.

CO4 | Determine service time and waiting time in a queuc.

CO5 | To understand elementary queuing concepts and apply elsewhere in computer science.
Operating Systems (BTCOC403)

CO1 | Understand functional architecture of an operating system. \

CO2 | Toprovide a detailed discussion of the various memory management techniques. i
Learn about and understand theoretical concepts and programming constructs used for the

coe operation of modern operating systems.
Gain practical experience with software tools available in modem operating systems such as

H semaphores, system calls, sockets and threads.

Object Oriented Programming in Java (BTCOE404A)

[ co1

Appreciation and understanding of object oriented concepts and their utility.

CO2 | Apply Object oriented approach to design software,

Cco3 Ablhly to formulate the problem, come up with objeu_&ic;md design.

CO4 Practicing use of different features of Object Oriented Methodology like templates,
exception handling, reflection etc.

CO5 Study different systems and apply different design methodologies based on the problem

specification and objectives.
) anys
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Object - Oriented Programming in C4++ (BTCOE404B)

CO1 | Appreciation and understanding of object oriented concepls-aml their utility.

CO2 | Apply Object oriented approach to design software. -

CO3 | Ability to lbrmur'_ucﬁ problem, come up with object oriented design.

CO4 Practicing use of different features of Object Oriented Methodology like templates,
exception handling, reflection etc.

Study different s_{asl_ems and apply different design methodologies based on the problem

specification and objectives.

cOs

Numerical Methods (BTCOE406B)
CO1 | Determine an interpolating function for data.

CO2 | Solve initial value problems.
CO3 | Aware of the use of numerical methods in modem scicntific computing.

CO4 Students would be able to assess the approximation techniques to formulate and apply
appropriate strategy to solve real world problems.
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Course Outcomes:

TE (CSE) Part — 1

Signals & Systems (ESC 501)
CO1 Understand the concepts of continuous time and discrete time systems.

CO2 | Analyze systems in complex frequency domain.
CO3 | Understand sampling theorem and its implications.

Database Management System (PCC-CS 502) : = |
To understand the different issues involved in the design and implementation of a database

system.

To study the physical and logical database designs, database modelling, relational,
hierarchical, and network models.

€03 | To understand and use data manipulation language to query, update, and manage a database.
To develop an understanding of essential DBMS concepts such as: database security,
CO04 | integrity, concurrency, distributed database, and intelligent database, Client/Server (Database

CO1

cO2

Server), Data Warehousing, !
To design and build a simple database system and demonstrate competence with the
fundamental tasks involved with modelling, designing, and implementing a DBMS.

CO5

Formal Language & Automata Theory (PCC-CS 503)
CO1 | Design finite state machines, regular expressions and grammars for given languages.
CO2 | Understand formal machines, languages and computations
Develop analytical thinking and intuition for problem solving situations in related areas of
Lo theory of computation,
CO4 | To know the limitations of computation, i.e. the unsolvability of problems.

Object Oriented Programming (PCC-CS 504) -
CO1 | To demonstrate the use of various oops concept with the help of program.

CO2 | Describe the procedural and object oriented paradigm.

CO3 | To demonstrate and implement real world problem.

CO4 | Define classes modeling lechniques and instances.

CO5 | Design object oriented solutions for small systems involving multiple objects.
CO6 | Apply virtual and pure virtual function & complex programming situation.
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Course Outcomes:

TE (CSE) Part—1I1I

Compiler Design (PCC-CS 601)

To i if1 i i
CO1 nfm'm.studcnts about different parsing techniques, techniques to generate intermediate
code and different optimization techniques.

CO2 |To 1::|J.rich the knowledge in various phases of compiler and its use-
CO3 | To introduce the concepts underlying the design and implementation of language processors. ]
| €CO4 | To provide practical programming skills necessary for constructing a _ccinpiler‘. l

Computer Networks (PCC-CS 602)

cot To develop an understanding of modern network architectures from a design and \
performance perspective.
coz Analyze the requirements for a given organizational structure and select the most appropriate
networking architecture and technologies.
To study protocols, network standards, the OSI model, IP addressing, cabling, networking
S compenents, and basic LAN design.
| CO4 Ability to write program usi ing sockel programming. J

Advanced Operating Systems (PEC 603)
CO1 | Understand functional architecture of an operating system.

CO2 | To provide a detailed discussion of the various memory management techniques. l
Learn about and undersiand theoretical concepts and programming constructs used for thj

Ce operation of modern operating systems.
Gain practical experience with software tools available in modern operating systems such as
€O4 semaphores, system calls, sockets and threads. .
Data Mining (PEC 604) :
1 co1 Interpret the contribution of data warehousing and data mining to the decision

support level of organizations. 5
CO2 | Evaluate different models used for OLAP and data pre-processing.

Categorize and carefully differentiate between situations for applying different data
CO3 | mining techniques: mining [requent pattern, association, correlation, classification,
prediction, and cluster analysis. gou Mac =

CO4 | Design and implement systems for data mining and evaluate the performance of
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Course Outcomes:

BE (CSE) Part — |

Computer Networks (CS401)

(c"g; ;Za;‘gl:annus concepts of comg:mter networks and TCP/IP protocols. _\
= - .t'.U eva.luate lht? i?poluglcal and routing strategies for a network. 1
O amiliar with the different application layer protocols. \
| Advanced Database Management Systems (CS5402)
col | .Understand how transaction processes and how to implement and controij
concurrency in transaction processing.

coz Understand the data recovery after failure.
CO3 | Be able to apply tuning to get better performance and migration of database \

Data Mining (CS403)
Interpret the contribution of data warchousing and data mining to the dec‘isitﬂ

support level of organizations.

CO2 | Evaluate different models used for OLAP and data pre-processing. |
Categorize and carefully differentiate between situations for applying different data
CO3 | mining techniques: mining frequent pattern, association, correlation, classification,
i prediction, and cluster analysis.

Design and implement systems for data mining and evaluate the performance {)j

different data mining algorithms.

Software Testing and Quality Assurance (CS5407)
Formulate problem by following Software Testing Life Cycle

Design Manual Test cases for Software Project.
ity and testing techniques to work as team member.

Follow the process related activity

Programming Lab VI (C5412) s
" CO1 | Analyze the basic structure of a CH# application. W

> | Be able to develop Window based live applications on NET. o

"~ C0O3 | Understand process of executing a web application on a webserver. =

CO4 | Be able to design and develof Web based applications on .NET. e

" €05 | Understand the syntax and functions available to deal with file processing for files.
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Course Outcomes:

BE (CSE) Part—11I

Mobile Computing (CS415)
o 1_}Jlndcrstand the infrastructure to develop mobile communication system (cellular
theory) and the characteristics of different multiple access techniques in mobile

communication.

coz | Analyze the different inter-networking challenges and solutions in wireless mobile
network.

co3z | The ability to develop applications that are mobile-device specific and demonstrate

current practice in mobile communication context.

Cryptography and Network Security (CS416)
CO1 Implement various concepts of cryptography and network security. ‘l

CO2 | Analyze the security requirements of communication systems & networks.
€03 | Design cryptographic protocols to secure a system, networks or application.

Cloud Computing (CS 420)
CO1 | Compare various cloud computing providers / Software. \
C02 | Understand and familiarize with the basic concepts of cloud computing. \
CO3 | Understand how to build large scale distributed systems and cloud applications. |
|

CO4 | Comprehend the importance of cloud security.

Cyber Security (CS 421)
CO1 | Understand cyber-attack
CO2 | Understand types of cybercrimes, cyber laws
CO3 | Learn how to protect them self and ultimately society from such attacks

Open Source Technology Lab (CS425) L
CO1 | Understand process of executing a PHP-based script on a webserver.
"Be able to develop a form containing several fields and be able to process the data provided
£z on the form by a user in a PHP-baged script.
[nderstand the syntax and functions available to deal with file processing for

co3 server as well as processing web URLS.

files on the

- Co4 U'n_d{:rgl_and the syntax and use of [’ﬂ_l’ _J_.}_h_it-:‘lC-_l;U!j_[.*_lllB(l classes. | (;i NV~
IQAC Coordinator H.0.D. }’ Pringipal
L Pringipal
mgﬁ"ﬁa‘ﬁj - bt VILASAAD DESHMUKH FOUNDATION
— GAROUP OF INSTITUTIONG
VDF School of Engg.&Teoch.

Mow MIDC Latur-413531




Y ILASRAO DESHMUKIH FOUNDATION GROUP OF INSTITUTIONS, { A1 1 R

Plot No. 65 A, Additional MIDC, Near (o Manjoin Sugar, Birshi Ioud, Latir, Mabarashies 41 151 \
Vilasrao Deshmulkh Foundation

tApproved by AICTE, New Delhi & recopnbrodi by Gove of Maharashira and offiliaed o BBATU Lnnere, st Raignd)

I (N2382) 267731/32/33 Email-info.cnppinvdfin Websie: wwwavdlengineering coin D TE € ode: 2254)

PO CO OF DEPARTMENT OF COMPUTER_SCIEN(.’I-Z & ENGINEERING
ACADEMIC YEAR 2019-20

Vision
The department is committed to achieve academic excellence through education and research in the
emerging and established areas of Computer Engineering

Mission

Building the capacities of young students to realize their professional and academic dreams.

Graduate Attributes

The Graduate Attributes are the knowledge skills and attitudes which the students have at the time of
graduation. These Graduate Attributes identified by National Board of Accreditation are as follows:

1. Engineering knowledge: Apply the knowledge of mathematics, science. engineering fundamentals
and an engineering specialization to the solution of complex engineering problems.

2. Problem analysis: Identify, formulate, research literature, and analyze complex engineering problems
reaching substantiated conclusions using first principles of mathematics, natural sciences and engineering

SCICNCES.

3. Design/development of solutions: Design solutions for complex enginecring problems and design
system components or processes that meet the specified needs with appropriate consideration for the

public health and safety, and the cultural, societal, and environmental considerations,

4. Conduct investigations of complex problems: Use research-based knowledge and research methods
including design of experiments, analysis and interpretation of data, and synthesis of the information to

provide valid conclusions.

5. Modern tool usage: Create, select, and apply appropriate techniques. resources, and modern
engineering and IT tools including prediction and modeling to complex engineering activities with an

understanding of the limitations.

6. The engineer and society: Apply reasoning informed by the contextual knowledge to assess societal,
health, safety, legal and cultural 1ssues and the consequent responsibilities relevant to the professional
engineering practice. . e
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7. Environment and sustainability: Understand the impact of the professional engineering solutions in
societal and environmental contexts, and demonstrate Vision The vision of the depariment is to achieve
excellence in teaching, leamning, research and transfer of technology and averall development of students.
Mission Imparting quality education, looking after holistic deyelopment of students and conducting need
based research and extension. The knowledge of, and need for sustainable development.

8. Ethics: Apply cthical principles and commit to professional ethics and responsibilitics and norms of
the engineering practice.

9. Individual and team work: Function effectively as an individual, and as a member or leader in
diverse teams, and in multidisciplinary sctiings.

10. Communication: Communicate effectively on complex engineering activities with the engineering
community and with society at large, such as, being able to comprehend and write effective reports and
design documentation, make effective presentations, and give and receive clear instructions.

11. Project management and finance: Demonstrate knowledge and understanding of the engineering
and management principles and apply these (o one’s own work, as a member and leader in a team, to
manage projects and in multidisciplinary environments.

12. Life-long learning: Recognize the need for, and have the preparation and ability to engage in
independent and life-long learning in the broadest context of technological change.

Program Educational Objective

To provide sound knowledge of mathematical principles underlying various
80 programming concepts.

To develop an ability to understand complex issues in the analysis, design,
D implementation and operation of information systems.
PEO3 To provide knowledge of mechanisms for building large-scale computer-basedsystems.

To develop an abiﬁr- to provide computer-based solutions to problems from other
LU disciplines of science and engineering.

To impart skills necessary for adapting to rapid changes taking place in the field of
EEOS information and communication technologies.
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Course Outcomes:
SE (CSE) Part—1

Analog Electronic Circuits (ESC 301)
CO1 Understand the characteristics of transistors.(BT-1)

CO2 | Remembering and understandin g the functioning of OP-AMP (BT-2)
CO3 | Design and analyze various rectifier and amplifier circuits.(BT-4)
€O4 | Design sinusoidal and non-sinusoidal oscillators. (BT-5)

COS | Design OP-AMP based circuits.(BT-5)

Data structure & Algorithms (PCC- CS 302)

COol For a given algorithm student will able to analyze the algorithms to determine the time and
' computation complexity and justify the correctness. ( BT1 and BT?2)

CO2 For a given Search problem (Linear Search and Binary Search) student will able to
implement it. ( BT2 and BT3)

co3 | For a given problem of Stacks, Queues and linked ]i;t student will able to implement it and
analyze the same to determine the time and computation complexity.(BT3 and BT4)

CO4 For a given problem of Qu e u ¢ s student will able to implement it and analyze the same to
determine the time and computation complexity. (BT4)
For a given problem of linked list student will able to implement it and analyze the same to

£05 determine the time and compulation complexity. (BT4 and BT5)

| Student will able to implement Tree and tree traversal algorithms and determine the time and

Cos computation complexity.
Student will able to write an algorithm Selection Sort, Bubble Sort, Insertion Sort, Quick

CO7 | Sort, Merge Sort, and Heap Sort and compare their performance in term of Space and Time
complexity. (BT2 and BT3) '
Student will able to implement Graph search and traversal algorithms and determine the time

L wos and computation complexity. (BT3)

Digital Electronics (ESC 303)
| o1 | Understand working of logic families and logic gates.(BT-2)
CO2 | Design and implement Combinational and Sequential logic circuits.(BT&)' |
Understand the process of Analog to Digital conversion and Digital to Analog

conversion.(BT-3) : .
CO4 | Be able to use PLDs to implement the given logical problem.(BT-4)

Work in a design team that can propose, design successfully implement and report on a

C{?i | digital system projects (BT-4) !
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___I'T Workshop (Sci Lab/MATLAB) PCC-CS 304

CO1 Understand the main features of the MATLAR development environment. —[
CO2 | Use the MATLAB GUI effectively.
CO3 | Design simple al gorithms to solve problems.
C(Jd Write simple programs in MATLAB 10 solve scientific and mathematical problems.
COS | Know where to find help
Discrete Mathematies (PCC-CS 305)
FCDI Understand the notion of mathematical thinking, mathematical proofs and to apply them in
problem solving.
co2 Ability to reason logically.
CO3 Ability to understand relations, Diagraph and lattice.
CO4 Ability to understand use of functions. graphs and their use in programming applications. 5.
| Understand use of groups and codes in Encoding-Decoding
CO5 Apply discrete structures into other computing problems such as formal specification,
> verification, artificial intelligence, cryptography, Data Analysis and Data Mining etc.
Humanities-I (Effective Technical Communication) (HSMC 306)
Co1 Accumulate, review, mediate accurate information and transmit technical ideas. policies
with greater clarity & precision. -
co2 Draft, revise and edit technical drafls, letters, proposals, applications, with effective
linguistic skills and abilities by eliminating grammatical errors in the same. =
COo3 Absorb, inculcate and practice an industrial ethics, professional work culture and collaborate
i effectively in organizational communication system. .
CcO4 Lead, present and communicate business strategies persuasively and convincingly through
result oriented endeavors both verbally and non-verbally within and outside organizations.
Seminar I (HSMC 307)
’ CcOol1 Use multiple thinking strategies to examine real-world issues through self-leamning.
CcO2 Explore creative avenues of expression, solve problems, and make consequential decisions.
CO3 Developing stage courage and confidence
CcO4 Apply innovative thinking for best presentation.
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Course Outcomes:
SE (CSE) Part—1I1
Computer Organization (PCC-CS401)
COl1 { Instruction Level Architecture and Instruction execution. ( BT1)
CO2 | The current state of art in memory system design. (BT2)
CO3 | How /O devices are accessed and its principles. (BT1 and BT2)
CO4 | To provide the knowledge on Instruction Level Parallelism.(BT 2) l
COS5 | Toimpart the knowledge on micro programming.(BT4 and BTS5 ) &
Operating Systems (PCC-CS402)
co1 To learn the mechanisms of OS to handle processes and threads and their communication.
(BT1 and BT2).
co2 To learn the mechanisms involved in memory management in contemporary OS.( BT12and
BT3). _
To gain knowledge on distributed operating system concepts that includes architecture,
CO3 | mutual exclusion algorithms, deadlock detection algorithms and agreement protocols.(BT2
| and BT4)
CO4 | Toknow the components and managemenl aspects of concurrency management.(BT1) l
CO5 | Study and understand the File management and Disk management.(BT2) j
Design $ Analysis of Algorithms (PCC-CS403)
(6(0) § FAnalyze the asymptotic performance of algorithms.(BT3)
CO2 Write rigorous correctness proofs for alg_n[il_hms. (BT4 and BTS)
C03' " | Demonstrate a familiarity with major algorithms and data structures.(BT2)
CO4 -Haiyze and implement nonlinear data structures (BT1 and BT2).
CO5 | Apply important algorithmic design paradigms and methods of analysis.(BT3) g ‘
CO6 | Synthesize efficient algorithms in common engineering design situations.(BT5)
oot ior/ Fins ting) (HSMC 404)
: t 1(Organizational Behavior/ Finance & Accoun .
__%ﬁgnis tf: acgqualnt the studenls with the basic nature of manag_emgnt. its proc_ess.l
COl lasfks and responsibilities of a professional manager as well as organizational behaviora
1ami rning an organization. — e
Ty ?’?;?egr;;i?c gz?pose of this course is to develop an insight of postulates, principles and
CcO2 techniques of accounting and utilization of financial and managerial accounting ]
CO3 ' Information for planning, decision-making and cantrol. e Nl
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Mathematics-11] (differential Calculus) (BSC-405)

col Apply the concept of Lincar & Non-Linear Progtamming Problem to the engineering
problems.
co2 | Pemonstrate the ability of using Transforms (Laplace, Fourier, Z, and Wavelet) in solving
the Ordinary Differential Equations and Partial Differential Equations.
CO3 | Solve the Ordinary and Partial Differential Equations using Transformation.
CO4 | Identify the applicability of statistics and distribution of data. e
COS | Apply the concept of probability distribution to engineering problems.
CO6 | llustrate basic theory of correlations and regression and sampling theory.
Environmental Sciences (MC 406) =
CO1 | Students will understand the basics of environmental science.
CO2 | Students will learn about causes of different pollution and their remedies. l
CO3 | The students will learn about social issues that are connected to environment
[ CO4 | Students learning can be applicable for protection of environment
Interpersonal Skills and Personality development (HSMC 407) -
I Cultivate an ability to identify self-identity, attitude and motivate them to express effectively
ol in small and larger groups of people.
coz Participate, collaborate, manage and communicate effectively, influentially by enhancin o
Llistening, S-speaking, R-reading and W-writing skills amongst the learners.
Emerge as an outstanding personality and learmn to express, convey their own ideas.
CO3 | principles, concepts, philosophy through elegant expressions and manners by participating in

group discussion and team projects. J
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Course Outcomes:
TE (CSE) Part — 1

Operating System (CS301)
col Understand Operating System Structure, Operations and Services, Process Concept,
Multithreaded Programming, Process Scheduling and Synchronization.
CO2 | Apply the Concepts of Virtual Memory Management and File Systems.
CO3 | Analyze the Secondary Storage and /O Systems.
| €04 | Implement CPU Scheduling and Page Replacement Algorithms.

Automata Theory (CS302)
CO1 | Understand the concepts of automata, formal grammars and languages.

CO2 | Identify the capabilities and limitations of computing machine.
CO3 | Model various kinds of real-time problems. |

Database Management System (CS303)
Evaluate business information problem and find the requirements of a problem in terms of

cot data.

CO2 Understand the uses the database schema and need for normalization.
Design the database schema with the use of appropriate data types for storage of data in

database.

CO3

Computer Organization & Architecture (CS304)
CO1 | Understand how arithmetic and logical operations are performed by computers.

Make himself familiar with organizational and architectural principles and issues of a Digital
C0Z Computer and to get a thorough understanding of working of various Organizational units.

CO3 | Evaluate (he performance of CPU, memory and 1/O operations. J

JAVA Programming (CS306) , .
]_ Understand the principles and practice of object oriented analysis and design i the

col construction of robust, maintainable programs which satisty their requirements. N
Compelence to design, writes, compile, test and execule straightforward programs 10 address

COZ | \arious software problems.
Be aware of the need and importance for a professional approach to design

and good |

CO3 |
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Course Outeomes:

TE (CSE) Part—I1

Suftware'Enginuering' (CS311)

CO1 i : -
o Ig::isngate and improve the specification of a software System, 'l
co3 |1 demgi;ys);:zm'lc"”“P‘:in‘i“: of process (o meet desired needs within realistic consiraints. k
; iormulate and solve engineering problems.

€04 | Conduct standard 1ests and measurements, \l

Compiler Design (CS312)
col Acquire knowledge in different phases and specifying different types of tokens by lexical

analyzer and alse able to use the compiler tools like Lex, YACC etc.
CO2 | Acquire the knowledge of modern compiler and its features.
co3 Learn the code optimization techniques to improve the performance of a program in terms of

speed & space.

Data Communication (CS312)
CO1 | Basics data communication and two lower layers i.e. physical and data link layers. l
CO2 | Networking building blocks such as Ethernet, Cables and modems. ‘
CO3 | The conflicting issues and resolution techniques in data transmission. 'l

The setting up of a network environment with all the necessary data communication
€o4 components, proccdure and techniques that make it functional
CO5 | The different Lypes of network topologies and protocols. 1

UNIX Operating System (CS314)

| co1 | Learn UNIX structure, commands, and utilities. J

CO2 | Describe and understand the UNIX file systen. . l
CO3 | Write shell scripts in order to perform shell programming.

Acquire knowledge about (ext processing utilities, process management and system
€02 operation of UNIX, -
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Course Outt:umes:

BE (CSE) Part |

Computer Networks (C$401
Learn various concepts of computer networks and TCP/IP protocols.

Be able_ to evaluate the topological and routing strategies for a network.
Be familiar with the differen

t application layer protocols.

Advanced Database Management Systems (CS402)
Understand how transaction processes and how to implement and control

| cor
! concurrency in transaction processing.

CO2 | Understand the data recovery afier failure. . - i
CO3 | Be able to apply tuning to get better performance and migration of database ‘

Data Mining (CS403)

Interpret the contribution of data warehousing and data mining to the decision
£ol support level of organizations.

CO2 | Evaluate different models used for OLAP and data pre-processing. i
Categorize and carefully differentiate between situations for applying different data |
mining techniques: mining frequent pattern, association, correlation, classification,

prediction, and cluster analysis. :

Design and implement systems for data mining and evaluate the performance of

GOt different data mining algorithms.

CcO3

Software Testing and Quality Assurance (CS407)

J%COI Formulate problem by following Software Testing Life Cycle

C0O2 | Design Manual Test cases for Software Project. e
Follow the process related activity and testing techniques to work as team member.

| co3

Programming Lab VI (CS412)
| €01 | Analyze the basic structure of a C# application.' :
~ CO2 | Beable to develop Window based live applicatlfms on .NET.
€03 | Understand process of executing a-web applicauorf on a \M&bx::n:\*cl'.
’- Be able to design and develop Web based applications on .NET.

CO4 , : J e
" CO5 | Understand the syntax and functions available to deal with file processing for files.
Sl _"h.“' =
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BE (CSE) Part— 11

___Mobile Computin C8415

CO1 the
ory) and the characterist; o :
Commnie o : 1stics of different multiple access techniques in mobile
co2 | Analyze the different infer 7 - —
network. Inter-networking challenges and solutions in wireless mobile

'The g : =g ¥ -
Co3 2 ability o df.-valc-p lapphcat:ons that are mobile-device specific and demonstrate
ITeént practice in mobile communication context.

CO1 | Implement various concepts of eryptography and network security.
CO2 | Analyze the security requirements of communication systems & networks.
CO3 | Design cryptographic protocols to secure a system, networks or appiica‘tion.

Cryptography and Network Security (CS416)
1

Cloud Computing (CS 420)
CO1 | Compare various cloud computing providers / Software.
€02 | Understand and familiarize with the basic concepts of cloud computing.
CO3 | Understand how to build large scale distributed systems and cloud applications.

CO4 | Comprehend the importance of cloud security.

. Cyber Security (CS 421)

| €01 | Understand cyber-atiack

CO2 ﬁ Understand types of cybercrimes, cyber laws

| CO3 | Learn how to protect them self and ultimately society from such attacks

Open Source Technology Lab (CS425)
| Understand process of executing a PHP-based script on a webserver, =
Be able to develop a form containing several fields and be able to process the data provided

’ S8 on the form by a user in a PHIP-based script.
Understand the syntax and functions available to deal with file processing for files on the

| Col

(”'?3 server as well as processing web URLs. : _
CO4 | Understand the syntax and use of PHP object-oriented classes. ol
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PO CO OF DEPARTMENT OF COMPUTER SCIENCE & ENGINEERING
ACADEMIC YEAR 2018-19

Vision

The department is commitied to achieve academic excellence through education and research in the
emerging and established areas of Computer Engineering

Mission

Building the capacities ol voung students to realize their professional and dcademic dreams.

Graduate Attributes

The Graduate Attributes are the knowledge skills and attitudes which the students have at the time of
graduation. These Graduate Altributes identified by National Board of Accreditation are as follows:

1. Engineering knowledge: Apply the knowledge of mathematics, science, engineering fundamentals
and an engineering specialization to the solution of complex engineering problems.

2. Problem analysis: Identify, formulate, research literature, and analyze complex engineering problems
reaching substantiated conclusions using first principles of mathemarics, natural sciences and engineering

SClEences.

3. Design/development of solutions: Design solutions for complex engineering problems and desien
system components or processes that meet the specified needs with appropriate consideration for the
public health and safety, and the cultural, societal, and environmental considerations.

4. Conduct investigations of complex problems: Use research-based knowledge and research miethads
meluding design of experiments, analysis and interpretation of data, and synthesis of the information to
provide valid conclusions,

5. Modern tool usage: Creale, select, and apply appropriate techniques, resources, and modem
engineering and IT tools mcluding prediction and modeling to complex engincering activities with an
understanding of the limitations.

6. The engineer and society: Apply reasoning informed by the contextual knowledge to assess societal,
health, safety, legal and culitral issues and the consequent responsibilitics relevant to the professional
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7. Environment and sustainability: Understand the impact of the professional engineering solutions in
societal and environmental contexts, and demonstrate Vision The vision of the department is to achieve
excellence in teaching, learning, rescarch and transfer of technology and overall development of students.
Mission Imparting quality education, looking after holistic development ol students and conducting need
based research and extension. The knowledge of, and need for sustainable development.

8. Ethics: Apply ethical principles and commil to professional ethics and responsibilities and norms of

the engineering practice.

9. Individual and team work: Function effectively as an individual, and as a member or leader in
diverse teams, and 1n multidisciphnary setlings.

10. Communication: Communicate effectively on complex engineering activities with the engineering
community and with society at farge, such as, being able to comprehend and write effective reports and
design documentation, make effective presentations, and give and receive clear instructions.

11. Project management and finance: Demonstrate knowledge and understanding of the engineering
and management principles and apply these to one's own Wwork, as a member and leader in a team, Lo

manage projects and in multidisciplinary environments.

12. Life-long learning: Recognize the need for; and have the preparation and ability to engage in
independent and life-long leaming i the broadest context of technolopical change.

Program Educational Objective

To provide sound knowledge of mathematical pnnciples underlying  various
FEQH programming concepis.

To develop an ability to understand complex issues in the analysis, design,
FEQ2 implementation and eperation of information systems.
PEO3 To provide knowledge of mechanisms for building large-scale computer-basedsystems.

To develop an ability to provide computer-based solutions to problems from other
REQS disciplines of seience and engineering,

To impart skills necessary for adapting (o rapid changes laking place in the field of
PEOS information and communication technologies, |
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Course Outcomes:

SE (CSE) Part -1

Engineering Mathematics 111 (CI 201))

|
Vilasran Deshmulh Foundation

CO1 Interpret the mathematical results in physical and other forms.
- €02 Identify, formulate and solve the linear differential equations.
| €O3 | Classify and solve the contour integration of complex functions,
Discrete Mathematics (CI 202)
co1 Cunsl:m.ct mathematical arguments using logical conneclives and quantifiers.
coz | Uselogical notation to define and reason about fundamental concepts such 45 sets, relations,
functions, and integers.
CO3 | Synthesize induction hypotheses and simple induction proofs.
co4 | Apply the knowledge and skills obtained to investigate and solve a variety of discrete
| mathematical problems.
Data Structure (CI 203)
CO1 | Choose the appropriate data structure for modeling 4 given problem:
|| cCo2 Understand and implement various data structures along with their :tﬁ'[:;l icalion.
Digital System (CI 204)
| oo | Understand several fundamental concepts that can be applied to a wide variety of digital
|' | design problems.
| €02 | Applyknowledge of hardware description language in designing,
Engineering Economics (C1 205)
| CO1 Understand various concepts of economics.
02 Economically plan for their own project.
|_EU3 Gel accustomed 1o the lax structure prevalent in the Indian economy.
Programming Lab [ (CI 206)
COl Write programs using advance concepls of C language. : 3
;il?. Understand and apply the poinlers, memory allocation techmiques and use ol files for dealing
p S with variety of problems. . B
O3 Design graphics programs usimg €. |
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Professional Communication Skill (C1207)

::E'EJI Undef‘stand the concept, process and impartance of professional communication
02 Acquire English speaking and writing skills
| €03 | Develop presentation skills

S
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Course Outcomes:

SE(CSE) Part - 11

. . Microprocessors &j’ﬁ(‘_l_'_nt_ﬁnlrnl’iﬂ's (C1 208} _ _
| €Ol |1"'L““:""‘:‘I the internal orgamzation of some |,mpu.|'lar I‘I‘I:Il.'ri.:r.lrﬂl.'ﬂ'E'-.‘-'.UT.\'--'TT'IH:U'-i'l|1|IrHHi‘F-i and iI
" | design of Tﬁ‘iCTC‘pTﬂC_EEnTE‘m1.:1'I.1L'_1‘|11||1ﬂﬂl.:t'*_-; based systems. i
| | Write assembly language and C progs amis for MICTOPrOCEssors and microcontrollers

(«{IL“_"*' Perform hands-on with vanous mterfaces: LCD, Kev_bqﬁrd_ ADC, DAC and other
|~ | poripherals usng 8051 s BEER

|
4
|
|

~ Computer Algorithms ( (C1209) I

; {'(ﬁ | Analyze any algorithms and able 1o calculale _t!_;ii[ﬂ;urclia;ﬂj complexity. )
'I " Understand the problem solving methods such as recurrences, dynamic progratnimiis and |
o2
| O Vmsaymabod - = —=1
€03 | Understend NP - hard and NF'- complete coneepts. ]
ming (C1210) _— L
ool Understand different components of systemm software. i Sved

CcO2 | Leam imermediate code gnﬂcrmi;.r_n in context of language _de.sl_gm?'-g

— Know operating system functions such as memory management as pertaning 1o run (ime |
03 b |

| €O | siomge mamsgoment. B ]

srogramming with C++ (C1211 S 4
d key features of the ohject-oriented programming language such as encapsulation \
inheritance and polymorphism.

mappmach o programming and identify potent
Ogramming OVEr other approaches.

al benefits of object-

ez —

y oo niemed concts 1 world spplcations. ] _'1

Methods & Scientific € omputing (C1212)

O\ nderstand the mathematical bac kground of the different numerical methods and probability
| distributions introduced i the course. [l JMS

| carn the different pumerical methods 10 solve the algebraic equations and o system ol linear
k | and nonlinear equations. e ey
CO3 Understand the different nunierical methods Lor interpolation, differentintion, integration and

| sulving a set of u!'_dinafy_q.}_'ﬁﬂclll'.nl cquations. e - v
P al
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Course Ou tcomes:
TE (CSE) Part — |

__Operating System (CS301)
Understand Operating System Structure, Operations and Services, Process Concept, 3

Multithreaded Programming; Process Scheduling and Synchronization.

CO2 | Apply the Concepts of Virtual Memory Management and File Systerns.

CO3 | Analyze the Secondary Storage and /0 Systeins. N
| €04 | Implement CPU Scheduling and Page Replacement Algorithms. ]

Automata Theory (CS302)
LCDI | Understand the concepts of automata, formal grammars and languages.

[ €02 | Idenufy the capabilities and limitations of compuling machine,
! CO3 | Model vanous kinds of real-time problems.

Database Management System (CS303) :
Evaluate business information problem and find the requirements of a preblem in terms of

ol
data,

CO2 | Understand the uses the database schema and nced for normalization.
Design the database schema with the use of appropriate data types for storage of data in

dalabase.

CO3

Computer Organization & Architecture (CS304)
Understand how arithmetic and logical operations are performed by computers. |

¥ Make himself familiar with organizational and architectural principles and issues of a Digital
S5 (‘omputer and to get a thorough understanding of working of various Organizational units,

L 03 | Evaluate the performance of CPU, memory and VO operations.

JAVA Programming (CS306)
’ Inderstand the principles and practice of object oriented analysis and design in the
I £ consiruction of robust, maintainable programs whE_L_;h satisfy their requirements.
) | Competence to design, writes, comptle, test and execute straightforward programs to address
CO2 | Jarious software problems. - S|
CO3 } T3¢ aware of the need and Enpnrmm:u lor & professional approach Lo design and goad |
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L ___!_LE“L'”mClHHliﬂ_n ta the finished programs,

— Computer Hardware & Maintenance (CS310) I
CO1 | Should'be able to assemble and configure computer hardware.
02

Troubleshoot problems related to hardware, \

'.l-r
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Course Outcomes:
TE (CSE) Parg - 11

Software Engineering (CS311)
:;_mnﬂ_galﬂrﬂ tmprove the specification ofa software system,
.::SI,L;IP sVstem, campaonent of process to meet desired needs wi thin realistic constraims, .|
C0O3 _ Ide:'-r:ti- F_a_mmlmc and solve engineering prabloms; _

Conduct standard tests and measurements. |

Compiler Design (CS312)
Acquire knowledge in different phases and specifying different types of tokens by lexical |
analyzer and also able to use the compiler 1ools like Lex, YACC ele. |
CO2 | Acquire the knowledge of modern compiler and its features. _'
Learn the code oplimization techniques o improve the performance of a program in lérms of

ol

CO3 :
speed & space. — |

_ Data Communication (C5312)

| €Ol | Basics data communication and two lower layers L.e. physical and data link layers.
€02 | Networking building blocks such as Ethernet, Cables and modems.
CO3 | The conflicting issues and resolution techniques in data transmission.

The -spetiing up of a network environment with all the necessary data communication
€04 components, procedure and techniques that make it functional |
CO5 | The different types of network topologies and protocols, 1

UNIX Operating System (C5314) -
CO1 | Learn UNIX structure, commands, and utilities. -

co2 Describe and understand the UNIX file system.

CO3 | Write shell seripts in order to perform sl?elll prcrg__r,rzlulnlmillg.
Acquire knowledge about text processing ulilitics, process
cO4 | operation of UNIX,

management and :-i}'*.:lum|

) =]
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P‘.'lhl]ﬂ_]_j‘(_ig_l:ﬂll!ning (CS316)
Undersia ind the Python program Eéx_—éﬂﬁm_e:mﬁfmf =m_W
%}%2§52|J ?t::—iﬁrf.ﬂﬂpfcs of %[ﬂi@%@ﬁﬁmmm modular code,
co3 | 8 with chI-.dﬂcumem:;d Programs in the Pythan language, including the use
of the lt)g1_-:e1;'4:_n_n_strums of that language.

——— hoATRuage.

|
— .

= Pru[gsﬁ'_iunil Aptitude & Logical Reasoning (CS319)
CO1 | Identify, construct and compute numerical silgations by wark with numbers

T

CO2 _Encuive_m':?deve[ﬂp a methodology for anal vzing and solving a problem
O3 .4.11érw¢?and [rterprcfdata il
CO4 _[Jﬁhl—p and modif Y attention to detail

_("_‘,E__lﬁne::rai ty and apply critical thinking to real time situa Hons
CO6 | Construct and design a structured approach to solving a given analytical situation.

Programming Lab IV (CS320)
CO1 | Document and package a Java application
C02 | Use mény of the new enhancements added (o the Java APl
C03 Use assertions Lo write robust Java code. _
CO4 | Write TCP/IP Client Server applications using sockers.
CO5 | Execute methods on a remote object using RMI.
CO6 | Perform database queries and updates using JDEC_'.
| €07 | Reuse of classes using JAVA Beans,

0T
A4 =0
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BE (CSE) Part— |

Advanced Datglyﬁsc Management Systems (CS402)

Understand how ransaction processes and how to implement and control
concurrency in transaction processing,
Understand the data recovery after failure.

Be able to appTy lun_jng to get better performance and migration of database

Data Mining (CS403)

Cot Interpret the comrihu'lim_l of data warehousing and data mining to the decisioﬂ
support level of organizations, _

CO2 | Evaluate different models used for OLAP and data pre-processing.

Categorize and carefully differentiate between situations for applying different data

CO3 | mining techniques: mining frequent pattern, association. correlation, classification,

prediction, and cluster analysis,

Design and implement systems for data mining and evaluate the performance of

different data mining algorithms.

CO4

Software Testing and Quality Assurance (CS407)
| €01 | Formulate problem by following Software Testing Life Cycle
| €02 | Design Manual Test cases for Software Project.
| €03 | Follow the process related activity and testing techniques 1o work as team member.

Programming Lab VI (CS412)
CO1 | Analyze the basic siructure of a C# application.
CO2 | Beable to develop Window based live applications on \NET. St
CO3 | Understand process of executing a web application on a webseryer.
CO4 | Be able o design and develop Web based applications on .NIET.

CO5 | Understand the syntax and functions available to deal with file pi_'o_ucssing for files.
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Course Outcomes:

BE (CSE) Part - |1

= ?}“{?“e Computing (CS415
nderstand the i fy; :

Cco1 theory) and lle-‘ “-]Iﬁ ‘SIFUCl_uF_C to develop mobile communication system (cellular

¢ the characteristics of different multiple acces ques ;
communication ple access techniques in mobile
~Ommunication.

CO2 :;?:gﬁf the different inter-networking challenges and solutions in wireless mc:-bile\

co3 | The ability to d?VEIOP applications that are mobile-device specific and demonstrate

current practice in mobile communication context.
Cryptography and Network Security (CS416)

CO1 | Implement various concepts of cryptography and network security. \

CO2 | Analyze the security requirements of communication systems & networks. L

CO3 | Design cryptographic protocols to secure a system, networks or application.

yptographic prots
Cloud Computing (CS 420)

CO1 | Compare various cloud computing providers / Software. l

CO2 | Understand and familiarize with the basic concepts of cloud computing. l

CO3 | Understand how to build large scale distributed systems and cloud applications. \

CO4 | Comprehend the importance of cloud security. |

Cyber Security (CS 421)
| €01 | Understand cyber-attack |
CO2 | Understand types of cybercrimes, cyber laws 1
CO3 | Learn how to protect them self and ultimately society from such attacks I
Open Source Technology l,gh (CS425) — : |
[ CO1 | Understand process of executing a PHP-based script on a webserver. :
Be able to develop a form containing several fields and be able to process the data provided
co2 -1n a PHP-based script.
on the form by a user in a | o :
Understand the syntax and functions available to deal with file processing t‘ojles on the L
03 essing we . n_
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PO CcO
OF DEPARTMENT OF COMPUTER SCIENCE & ENGINEERING
ACADEMIC YEAR 2017-18 :

Vision

The department 15 ¢ i :
: ommitted to achieve academic e

: ! xeellence throueh i "

emerging and established areas of Computer Engineering HEnstR N ez U

Mission

Building the capacities of young students to realize their professional and academic dreams,

Graduate Attributes

The Gnladuate Atiributes are the knowledge skills and attitudes which the students have at the lile ol
graduation. These Graduate Attributes identified by National Board of Accreditation are as follows:

1. Engineering knowledge: Apply the knowledge of mathematics, seience, engineenng  fundamentals
and an engineering specialization to the solution of complex engineenng problems.

2. Problem analysis: Identify, formulatg, research literature, and analyze complex engineering problems
reaching substantiated conclusions using first principles of mathematics, natural sciences and engincering
SClences,

Jutions for complex engincering problems and desizu
appropriate consideration for the

3. Design/development of solutions: Design 50
processes that meet the specified needs with

system compaonents or
vironmertal considerations,

¢ health and safety, and the cultural, societal, and en

blems: Use rescarch-based knowledge and research methods
d interpretation of data, and synthesis of the information fo

publi

4. Conduct investigations of complex pro
including design of experiments, analysis an

provide valid coticlusions.
Create. select, and apply appropriate lechniques, TESOUTCEs, and modern:
tivities with an

5. Modern tool usage: , res
nd modeling to complex engmecning ac

engineering and T tools including prediction &

understanding of the Jimitations.
easoning informed by the contexinal knowledge Lo assess societal.

the consequent responsthilities relevant to the prufﬂ‘-ﬁim“ﬂ Li/

,.,'{\l
qﬁ‘i‘i
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6. The engineer and society: Apply r
health, safety. legal and cultural issues and

engineerng practice.
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=. Environment and sustainability: Understand the impact of the professional engineering solutions in
socictal and environmental contexts, and demenstrate Vision The vision ol the department is lo:achieve
excellence in teaching, learing, research and transfer of technology ind overall development of students.
Mission Imparting quality education, looking after holistic development of students and conducting necd
based research and extension. The knowledge of, and need for sustamable development.

8. Ethics: Apply ethical principles and commit to professional éthics and responsibilities and norms of
the enginecnng praciice,

0, Individual and team work: Function effectively as an individual, and as a member or leader n
diverse teams, and in multidisciphinary selings.

10. Communication: Communicate effectively on complex engineering activities with the engineering

community and with society af large, such as, heing able to comprehend and write effective reports and
desien documentation, make effective presentations, and give and receive clear instructions.

11. Project management and finance: Demonsirate knowledpe ant understanding of the engineering

and management principles and apply these 1o one’s own work, asa menther and leader in a team; to

manage projects and in multidisciplinary environments,

12, Life-long learning: Recognize the need for, and have the preparation and ability to engage in
independent and life-long learming in the broadest context of technological ehange,

Program Educational Ohjective

PROT Ta provide sound knowledge of mathematical prnciples underlying various
programiming cencepts,
To develop an ability to understand complex issues in the analysis, design,
PEO2 . : _ : ; Sl ;
implententation and operation of information systeims.
PEO3 To provide knowledge of mechanisms for building laroe-seale computer-basedsystems.
To ‘develop an ability to provide computét-hused salutions to problems from othier
PEO4 BEnERa N I
disciplines of science and engEnesring,
PEOS To impart <kills necessary for adapuing 1o rapid clianges taking place in the field of
information and communication technologies,

i
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Course Qutcomes:

SE (CSE) Part —1

Engineering Mathematics 111 (C] 201))

}‘ CO1 Interpret the mathematical results in ph}fsj_ual and other forms, Sl
CO2 | Identify, formulate and solve the linear differential equations.
[ C0O3 | Classify and solve lhe centour integration of complex functions.
Discrete Mathematics (CI 202)
CO1 Construet mathematical ArEuments using_ logical connectives and guantifiers.
co2 Use logical notation te define and reason about fiindamental concepts such as sets, relations,
functions, and intepers,
€CO3 | Synthesize induction hypotheses and simple induction proofs,
co4 | Apply the knowledge and skills obtained to investigate and solve a variety of discrete
mathematical prablems,
Data Structure (CI 203) .
| CO1 Choose the appropriate data structure for medeling a given problem.
r C02 | Understand and implement various data structures aleng with their application,
Digital System (C1 104) 2 - . —
co1 Understand several fundamental concepts that can be applied to a wide variety of digital
design problems. —a
€02 | Apply knowledge of hardware deseription language in designing.
Engineering Economics (CI 205) =
| cO1 Understand various concepls of economics.
coz Economically plan fur their own praject, :
CO3 Get accustomed o the tax structure prevalent in the Indian economy,
Programming Lab I (C1 206)

Ccol Write programs using iathéunce concepts of € language. - — i

: Tnderstand and _UFE"!:'I' the pointers, memory allocation techuiques and use of files for dealing

COZ | with variety of prablenis.

CO3 Design graphics programs using C. - - = 1 ooV
ot |
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metssi@_@!_ﬂummuﬂmtiqn Shill (C1207)

col Understand the concepl, process and importance of professional communication l
| CO2 Acquire English speaking and wriling skills _l
[ CO3 Develop presentation skills

mﬂﬁ
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Course Qutcomes:

SE (CSE) Part — 11

Microprocessors & Microcontrollers (C1 208)

col Learn the internal organization of some popular microprocessorsimicrocontrollers and
design of microprocessors/microconirallers-hased systems.
CO2 | Write assembly language and C programs for microprocessors and mucrocontrollers. !
co3. Perform hands-on with wvarious interfaces: LCD, Keyboard, ADC, DAC and other
 peripherals using 8051, .

Computer Algorithms (CI 209)
CO1 | Apalyze any algorithms and able 1o caleulate their theoretical complexity.
Understand the problem solving methods such as recurrences, dynamic programmung and

co2

areedy method.
CO3 | Understand NP - hard and NP - complcte concepts. = _ |
System Programming (CI 210) )
FL’U] Understand different components of sysiem soltware. 1
CO2 | Leam intermedinte code generation in context of language desiging '|
‘ ;L‘D3 | Know nparating_system furictions such as memory management as peraining to run time
sterage managemenl, e

Object Oriented Programming with Ci+ (C1211) .
COl Undersm_nd kEf}-’ features of the nb_jecl-unlcntcd programming language suchi as encapsulation
! (abstraction), inheritance and polymorphism. e | =
(':, 02 Apply an object oriented approach to programming and identify potential benefits of object-
oriented programming over other approaches,
03 | Apply object-oriented concepts in real w?rid applications.

Numerical Methods & Scientific Computing (CI 212)
Understand the mathematical background of the different numerical methods and probability

distributions introduced in the course. -
B ﬂ_l Learn the different numerical methads to solve the algebraic equations and a system ot linear
e and nonlinear equalions.

[ Understand the different numerical methods for interpolation, differentiation, integration and
o8 solving a set of ordinary differential equations. SO

.
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Course Outcomes:
TE (CSE) Part—1

_Operating System (CS301)

Understand Operating System Struciure, Up(:raiiuns and Services, Process Cancept,
Multithreaded Programming, Process Scheduling and Synichronization,
COZ | Apply the Concepis of Virtual Mcemory Management and File Systems. |
CO3 | Analyze the Secondary Storage and 'O Systems. l
f,'L'hl Implement CPU Scheduling and Page Replacement Algorithms, ' |

|— Co1

CO1 Understand the concepts ef automata, formal grammars and languages.
co2 Identify the eapabilities and linmitations of computing machine, o

Automata Theory (CS302)
|

cC03 Model various kinds of re.ﬂ]-limé_ﬁmblcfns.

Database Management System (CS303)
I Evaluate business information problem and find the requirements of & problem in terms of
S8 data _
C0O2 | Understand the uses the database schema and need for normalization. = _
Desipn the database schema with the use of appropriate data types for storage of data in

, £02 database.
Computer Organization & Architecture (C5304) g
CO1 | Understand how arithmetic and lagical aperations are performed by computers:

Make himself familiar with oreanizational and architectural principles and 1ssues of a Digital
co2 Computer and to get a thorough understanding of working of various Organizaiional units.

CO3 | Evaluate the performance of CP'L I, memory and /O operations. ’ [

JAVA Programming (CS306) : :
]Undurstund the principles and practice of object oriented

COLl | ocruction of robust, maintainable programs which satisfy their requirements
1 ('ampetence (o design, writes, compile, Lest and execute straightforward programs 1o address

analysis and design in the |

£O% various software problems. ———————
cO3 | Be aware of the need and 1mportance for a professional approach fo design M

ﬂl‘ﬂ
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Course OQutcomes:
TE (CSE) Pari - 11

___Software e Engineering (CS31 1)
cor | |m-'|§‘_:'x[|udlg. and improve the specification-of a soffware system.

CO2 | Design 3 N system, cotuponent of process to meel desired needs within realistic cnn-*.!rmnlb
co3 ldentify, fi ¥, formulate and solve engun.cnug praoblems,
[fcm Conduct standard Lests and measurements,

Compiler Design (CS312) .
COl | Acquire knowledge in different phases and specifying different types of tokens by lexical
analyzer and-also able to use the compiler tools like Lex, YACC ete.
CO2 | Acguire the knowledge of modern cnmﬁilcr and 1t5 {eatures: ;
Liarn the code optimization techniques (o improve the performance of a program in terms of

03

speed & space. |

Data Communication (CS312)
Col | Hasics data communication and two lower Iwer‘; e physical and data link h}rers _1
|

02 T\er.wnrkmg building bloeks such as I"rhnrner, (Zables and modems,

CO3 | The conllicting issucs and resolution lechniques in data transmission.
Fhe setfimg up of a network environmeént wilh all the necessary data communication

COA components, procedure and techniques that make 1t functional
CO5 | l'he different types of network topolegies and protocols,

UNIX Operating System (CS314)
CO1 | Learn UNIX structure, commands, and utilities,
CO2 | Describe and understand the UNIX file system. )
03 Write shell seripts in order Lo perform shell programming,
Acquire: knowledge about text processing uiilities, process management and svstem

| operation of UNIX. !
=0 00
|
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-E¥thon Programming (Cs316)
Understand the Python program development environment,
Und_crs_ta‘n_d the principles of Object oriented
Solve problems wﬂ}ﬁ;’ell—dmumentcd Programs iﬁu:l’:ﬂ‘hmﬁ language. including the usEJ
of the logical constructs of (hat language.

==y Ol har

CO1

programming with well-wrilten modular cade. |

co3

__Professional Aptitude & Logical Reasoning (CS319)

CO1 | Kentify, construct and compute numerical situations by work with numbers l
CO2 | Conceive and develop a methodology for analyzing and solving a problem l
CO3 f-"u_nal}-'r,l: and interpret data |
CO4 | Develop and modify attention to detail = 4
CO5 | Define, madif} and apply critical thinking to real pme sin_mriuns . —— __\
CO6 | Construct and design a structured approach 1o solving a given analytical siluation,

Programming Lab IV (CS320)

cument and package a Java application
Egli' ID;:E‘ ma:ﬂ of ﬂ‘tE new enhancements addec_l:_gp-_l_i_l_e Java APL : \
cOo3 Ulse assertions (o write robust Java IL'FI-I.‘:lE. : P
CO4 | Write TCP/IP Client Server _app!ieaimn.s using sockets. 5 __\
Cﬂﬁ_ﬂ_. Execute metheds on a remote object r.15m.g RML il
" C06 | Perform database queries and updates using JDBC. |
CO7 | Reuse of classes using JAVA Beans.

aed
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Course Outcomes:

BE (CSE) Part - |

Computer Networks (C5401)
€Ol | Leam various concepts of computer networks and TCP/IP protocols, |
€02 | Be able to evaluate the topological and routing sirategies for a network. |
CO3 | Be fami liar with the different application layer protocols. |

Advanced Database Management Systems {CS402) .
cop | Ynderstand how transaction processes and how to implement and econtol '
CONCUITency in transaction processing.

CO2 | Understand the data recovery after fatlure. |

CO3 | Beable 1o apply funing to et better perﬂ::rmup::E and migration of database |

Data Mining (CS403)
co1 Interpret the contribution of data warehousing and data mining to the decision |
support level of organizations. !

€02 | Evaluate different models used for OLAP and data pre-processing. |
Categorize and carefully differentiate between siwations for applying different data
CO3 | mining techniques: mining frequent patiern, association, correlation, classification,
prediction, and cluster analysis.

Design and implement systems for data mining and evaluate the performance of

LC(M | different data mining algorithms.

Software Testing and Quality Assurance (C5407)
coi | Formulate problem by following Software Testing Life Cycle |
€02 | Design Manual Test cases for Software Project. C |

| €03 | Follow the process related activity and testing lechniques to work as team member. |

Programming Lab VI (C5412) }
cOo1 | Anal jf:.f_.t_: the basic structure of a C# application,
CO2 | Beable to develop Window based live applications on NET.
€03 | Understand process of executing a web application on a webserver.

CO4 | Beable (o design and develop Web based applications on .NET.

€05 | Understand the syntax and functions available ta deal with file processing for files.

—
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Course Outcomes:

BE (CSE) Part— 11

Mobile Co mputing (CS415

Understa i o
cot [ ar:{d t:1h¢ m;l‘r.astmm‘:ura to develop mobile communication system (cellular
& characteristics of dilferent multiple access techniques in mobile
Lommunication, . ‘ : .
Co2 Ar:alyz;:- the dilferent iu_te‘r-netwurking challenges and solutions in wireless mobile
network.

COo3 The ability 10 develop applications that are mobile-dévice specific and demonstrate
current practice in mobile communication context.

CO1 | Implement various concepts of eryptography and nelwork Seeurity.
COZ | Analyze the sceurity requirements of communication systems & networks.
CO3 | Design cryplographic protocols to secure a system, networks or application, ]

Cryptography and Network Security (CS416)

Cloud Computing (CS 420) :
€01 | Compare vanous cloud computing providers / Software.
CO2 | Understand and familiarize with the basic concepts of cloud computing.
CO3 | Understand how to build large scale distributed systems and cloud applications.
CO4 | Comprehend the importance of cloud security. o

Cyber Security (C5 421)
|| CO1 | Understand cyber-attack =
COZ | Understand types of cybercrimes, cyber laws -
CO3 | Learn how 10 protect them self and ultimately society {rom such attacks

Open Source Technology Lab (CS425) !
CO1 | Understand process of executing a PHP-based seript o  webserver, 1
coz Be able to develop a lébrm containing sewzrcral ficlds and be able to process the data provided
on the form by a user in a PHP-based script, _
Understand the syntax and functions available to deal with file processing for files on the

CO3 | server as well as processing web URLSs. . P, o
CO4 | Understand the syntax and use of PHP object-onented classes, ol ',TI'L (A N\ U’_I”.
IQAC Coordinat H.D.Ii:}i Prindjpal —
ZANS B2 e - Principal |
VILASAAQ DESHMUKH FOUNDATION
GROUP OF INSTITUTIONS
VDE School of Engg. & Tech

[ew MIDC, Lahur-413531
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CO’s OF ELECTRICAL ENGINEERING DEPARTMEN'I
ACADEMIC YEAR 2021-22

Vision

To provide quality education 1o produce world leading. highly skilled, dynamic & imnovative

clectrical engineers with best human values to contribute the knowledge for the betterment of
sSoCiety

Mission

* To provide high quality and effective education in the field of electrical enginesring

* To ereate effective interfuce with industries and communities.

* To impart quality and value hased education enabling the students 1o meet the Erowing
challenges in the industry

* To develop students to cope up with modem 1echnology 1o nicet industry necds

L ]

To provide =xiension services 1o rural society, industey professionals, arid higher leaming
in the field of Electrical Engineering.

* To make the students aware of the impaut of Electrical Engineering in the global wensrio

and the challenges of Elecirical based indusiries and organizations.

* To provide knowledge-based services and technologies 1o meet the needs of Society
Graduate Attributes

The Uraduate Atinbutes are the knowledge skills and attitudes which the students have at the 1me of
graduation. These Graduate Atributes dentified by National Board of Accreditation are a5 follows

1. Engineering knowledge: Apply the knowledge of mathematics, science, engineening fundamenials
and an engineering specislization to the solution of compléx engineering problems,

2. Problem analysis: Identify. formulute, research lterature, and analyze complex engineesing probicms
reaching substamisied conclusions using first principles of nusthematics, natural sciences and engimecTing
3. Design/development of solutions. Design solutions for complex engineering problems and design

mwwm&mmﬂmmlﬁdMmemmmfmm
public heaith and safety, mﬂh:wlm:l ke n
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4. Conduct investigations of complex problems: Use research-based knowledge and research methods

including design of experiments, analysis and interpretation of data, and synthesis of the information to
provide valid conclusions,

S. Modern tool usage: Create, select. and apply appropriate techniques, resources, and modern
engmecring and 1T tools including prediction and modeling to complex engineering activities with an
understanding of the limitations.

0. The engineer and society: Apply reasoning informed by the contextual knowledge to assess societal,

health, safety, Tegal and cultural issues and the consequent responsibilities relevant to the professional
CRgImeenng pracuee.

7. Environment and sustainability: Understand the impact of the professional engineering solutions il
societal and environmental contexts, and demonstrate Vision The vision of the departiment is to achieve
excellence n teaching, leaming, research and transfer of technology and overall development of students.
Mission Imparting quality education, looking after holistic development of students and conducting need
based research and extension. the knowledge of, and need for sustainable development.

8. Ethics: Apply ethical principles and commit to professional ethics and responsibilities and norms of
the engineering practice.

9. Individual and team work: Function effectively as an individual, and as a member or leader in
diverse teams. and in multidisciplinary settings.

10. Communication: Communicate effectively on complex engineering activities with the engineering
community and with society at large, such as, being able to comprehend and write effective reports and
design documentation, make effective presentations, and give and receive clear instructions.

11. Project management and finance: Demonstrate knowledge and understanding of the engineering
and management principles and apply these to one’s own work, as a member and leader in a team, to
manage projects and in multidisciplinary environments,

12. Life-long learning: Recogmze the need for, and have the preparation and ability to engage in
independent and life-long learning in the broadest context of technological change.

Program Educational Objective

To equip graduates with a strong foundation in engineering science and Electrical
PEOI Engineering fundamentals to become effective collaborates, resemhem-'uﬁ& reai-
time problem solver with technical competencies. ' Ve

: . Perceive the limitation and impact of engincering solutions in social. legal
PEOZ | environmental, Economical and multidisciplinary contexts. Bl
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503 Excel in industry/ technical profession, higher studies, and entrepreneurship
s exhibiting global competitiveness.

Course Qutcomes:

SE- PART- |
ENGINEERING MATHEMATICS - 111

| C Apply basic mathematical tools for solving engineering problems.
Provide skills in vector caleulus & linear differential equations which would enable

CcO2 them to devise engineering solutions for given situations they may encounter in their
| Profession.

| | Deploy skills effectively in the solution of problems, principally in the area of
CO3 !

J
I |
| C ’ Engineering Student will demonstrate basic knowledge of L.D.E., P.D.E.. Vector & [
| |FT |
NETWORK ANALYSIS AND SYNTHESIS.
CO1 To review basic components of electric network.
cO2 To design and develop network equations and their solutions.

CO3 To apply Laplace theorem for electric network analyses

CO3 To analyze AC circuit.

FLUID MECHANICS AND THERMAL ENGINEERING.-
To introduce properties of fluid and h
of fluid flow

To understand basic concepts of IC engines To under
CO2 | and air conditioning

o ydraulic measurement To understand dynamics

stand concept of refrigeration |

MEASUREMENT AND INSTRUMENTATION
CO1 | To understand philosophy of 1 s
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CO2 l.' F'o understand different methods analog and digital measurement.

e .~ —waea

| eGs To study principle of construction and operation of different transducer and dismay
[ | methods.

~ BASIC HUMAN RIGHTS

To study concept of time value of money

- €02 | To study about demand in detail

Cc03 | Tounderstand Meaning of Production and factors of production,

CO4 | Tounderstand dif, Concept about market

ENGINEERING ECONOMICS

CO1 | To study concept of time value of money

C02 | To study about demand in detail

c03 | Tounderstand Meaning of Production and factors of production

' R

| CO4 | To understand dif, C oncept about market
! |

ELECTRICAL ENGINEERING MATERIALS

CO1 |To study about crystal structure

C0O2 | To understand magnetic material structure

co3 | To study about conducting and superconducting materials

co4 | Tostudy dielectric and nano materials.

SE- PART - 11
ELECTRICAL MACHINES -

col To study dift. types, construction and o

perating principle of diff. types of electrical
machines
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POWER SYSTEM-I

——— —

= To understand basic operation of power system, power system components and their
characteristics.

ELECTRICAL INSTALLATION AND ESTIMATION

To prepare estimates and costing of electrical installations of power system
. o2 | Tounderstand procedures of contracting and purchase.

S S—

NUMERICAL METHODS AND PROGRAMMING

o) | To study and understand MATLAB programming,

cO? E To review mathematical concepts .
{

co3 | Todevelop computer program for linear and nonlinear equations.

PRODUCT DESIGN ENGINEERING
CO1 | Create simple mechanical or other designs
CO2 | Create design documents for knowledge sharing

CcO3 | Manage own work to meet design requirements

cos | Work effectively with colleagues

SOLID STATE DEVICES

CO1 | To study construction and characteristics of solid state devices. g
c02 | Toapply operational amplifier models in circuits employing negative

feedback.
c03 | Todesign electronics circuit using Timer IC and voltage regulators ——

c04 | To perform analysis of amplifiers using small signal models for the circuit elements

cos | To caleulate the frequency response of circ
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TE- PART -1
POWER SYSTEM-I

CO1 Understand concepts of HVDC power transmission and renewable energy
gencration.

co2 | Understand the concepts of power systems.

CO3 \ Understand the various power system components.

CO4 1 Evaluate fault currents for different types of faults.

| COs

\ Understand the generation of over-voltages and insulation coordination.
L

CONTROL SYSTEM
! CO1 \ Solve liner and non-liner control problems

| CO2 \ Characterize a system and find its study state behavior

| CO3 l Investigate stability of a system using different tests

Design various controllers

| CO4

MICROPROCESSOR & MICROCONTROLLER

cot Write assembly language programs and download the machine code that will provide
' solutions real-world control problems such as fluid level control, temperature
control, and batch processes.

cO2 | Differentiate between microprocessor and microcontroller.

co3 | Describe the architecture and features of various types of microcontroller.

Demonstrate programming proficiency using the various addressing modes and all
CO4 types of instructions of the target microcontroller.

Program using the capabilities of the stack, the program counter the internal and

co5 | external memory, timer and interrupts and show how these are used to execute a
programme.

. Write assemble assembly language programs on PC and download and run their
CO6 | hrogram on the training boards. "

Design electrical circui i : : e .
v gn ' reuitry to the Microcontroller 1/0 ports in order to interface with
external devices.
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ELECTRICAL MACHINE DESIGN
Students will

be able 1o analyze and represent the control system mathematically.
Students will be able to analyze tl

1€ control system in time and frequency domain. I

Al s MICROCONTROLLER AND MICROPROCESSORS
CO1 | Use software tools to do design calculations.
Cc02 | Understand the construction

and performance characteristics of electrical machines.

Understand the various factors which influence the design: electrical, magnetic and

)3 | : : :
COs3 thermal loading of electrical machines
| Understand the principles of electrical machine design and carry out a basic design
| - -
CO4 ot an AC machine.
PSR

ELECTRICAL MACHINE DESIGN
CO1 | Use software tools to do design calculations,

c02 | Understand the construction and performance characteristics o [ electrical machines,

Understand the various factors which influence the design: electrical. magnetic and

co3 | thermal loading of electrical machines
Understand the principles of electrical machine design and carry out a basic design o]
CO4

of an AC machine,

e e I R
DIGITAL CONTROL SYSTEM

o1 -] Design and analyse digital controllers.

C02 | Obtain discrete representation of LTI systems.

co3 | Analyse stability of open loop and closed loop discrete-time svstems,

C0O4 | Design state feedback and output feedback controllers.

MANAGEMENT

Analyze the internal/external facior

alfecting g business/or
business opportunities.

_ /’ 20 Desyy

CO1 ganization to evaluate




VILASRAO DESHMUKH FOUNDATION GROUP OF INSTITUTIONS, LATUR

plot No.168A, Additienal MIDC, Near to Manjara Sugar, Barshi Road, Lotur, Maharashira 413531 ! ‘
Vilasrao Deshmukch Foundation

il

(Approved by AICTE, New Delhi & recognized by Gove. of Maharashtrs and affiliated to DBATU Lonere, Dist. Raigad)

[ (02382) 267731/32/3) Email-info.enggta vdf.in Website: www.vdfengineering.co.in(DTE Code: 2254)

| o2 | Manage people, processes, and resources within a diverse organization.

O3 Apply knowledge of lL.l{Kl_:ilTli_LtTlinls in

an integrated manner,

JHQ!:_I’ SKILLS PERSONA_LI'I'Y DEVELOPMENT

Function effectively in multi-disciplinary and heterogeneous teams through the

knowledge of team work, Inter-personal relationships, conflict management and
leadership quality,

- Effectively communicate through verbal/oral communication and improve the
C( W . . . T {
listening skills Write precise briefs or reports and technical documents

Actively participate in group discussion / meetings / interviews and prepare &

CO3 | geliver presentations
Become more effective individual through goal/target setting, self motivation and ‘
\ CO4 practicing creative thinking.
TR 1

TE- PART - 11
POWER SYSTEM-II
CO1 | Understand the basics of power system economics.

C02 | Use numerical methods 1o analyses a power system in steady state.

O3 | Understand stability constraints in a synchronous grid.

C0O4 | Understand methods to control the voltage, frequency and power flow.

c0s | Understand the monitoring and control of a power system.

ELECTROMAGNETIC FIELDS
CO1 | To understand the propagation of EM waves,
CO2 To understand the basic laws of electromagnetism,

To obtain the electric and magnetic fields for simple confi gurations under static

CO3 conditions.

cO4 | Toanalyse time varying electric and magnetic fields.

cos | To understand Maxwell’s equation in different forms and different media,
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INDUSTRIAL ELECTRICAL SYSTEM
Analyze and select the proper size of various electrical system components.

o Understand the electrical wiring systems for residential, commercial and industrial
coz consumers, representing the systems with standard symbols and drawings, SLD.

o1

CO3 | Understand various components of industrial electrical systems.

PLC&SCADA APPLICATION

CO1 ' To apply knowledge gained about PL.Cs and SCADA systems to identify few real-
] life industrial applications.

CcO2 E To develop architecture of SCADA explaining each unit in detail.

| To develop a software program using modern engineering tools and technique for
| PLC and SCADA.
|

®
@
o

HIGH VOLTAGE ENGINEERING

CO1 | Knowledge of how over-voltages arise in a power system, and protection against
; | these over voltages.

ii Understand the basic physics related to various breakdown processes in solid, liquid
CO2

‘ and gaseous insulating materials.
1

CO3 | Knowledge of generation and measurement of D. C., A.C., & Impulse voltages.

| Knowledge of tests on H. V. equipment and on insulating materials, as per the
CO4 | qandards.

POWER PLANT ENGINEERING
CO1 | Student will able to classify different types of sub-stations.
co2 | Student will able to understand power generation scheme.

Student will able to design Mechanical and electrical parameters of transmission
CO3 | jines and problems.

CO4 | Student can suggest economical aspect in power supply system.,

cos | Student will identify problems with tariff system,
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THERMAL & FLUID ENGINEERING

COl Apply the concept of Entropy, Caleulate heat, work and other important

, thermodynamic Properties for various ideal £as processes.
i CcOo2 Develop basic knowledge on Fluid Statistics, Dynamics.
|
1
|

Apply principles of fluid mechanics to the operation, design, and selection of

CO3 | Machinery and their components.

Understand and

atf)pl_y various laws of thermodynamics to various processes and real
CO4 | Systems.

' COs Apply the concept of Entropy, Calculate heat, work and other important
'[ © | thermodynamic Properties for various ideal gas processes.
BE- PART -1
INDUSTRIAL MANAGEMENT & ECONOMICS
[ co1t [An ability to function on multidisciplinary teams
1
' €02 |An ability to idenufy, formulate. and solve engineering problems
CO3

An understanding of professional and ethical responsibility

CO4 | Anability to communicate effectively

The broad education necessary to understand the impact of engineering solutions in a
CO5

global, economic, environmental. and societal context

CO6 | A recognition of the need for, and an ability to engage in life-long learning

CO7 | A knowledge of contemporary issues

ELECTRICAL DRIVES

CO1 | Analyze the operation of the converter, chopper fed de drive.

CO2 | Analyze the operation of both classical and modern induétioﬂ- mqwrdﬁvm, ;
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e ——

|l COd \.{Iml the drnm l"m any particular application .

POWER SYSTEM OPERATION AND CONTROI,
L COl , Caleulate 'tﬁé_:\c—m:tmnic load dispatch for g given generator and load specifications.
ECORE

i 2 | Model the g governor s system.

CO3 ldunnt\ the blocks in a load frequency control systen,

CO4 .ﬂu.tlau 1!1:. amount of reactive power to be compensated in a transmission system,
SWITCH GEAR AND PROTECTION
| Students w il able 1o use mathematical tools and engineering knowledge to study the
Ol

mmpartance of protection needs.

CO2 | Students will able to design protection controls as per requirement,

————

CO3 S udmls will unde

rstand their responsibility in designing protective schemes.

feres l carner will able to design and use protection equipment’s economically and
- CO4
j . undcr:.tand-a Its impact on environment.
r _-—__T Students will have an ability to use technical skills, and modern engineering tools
CO5 |
weessary for engineering practice.
s
SMART ELECTRIC GRID ]
e Acquire in-depth understanding on recent development of pPower grids, i.e. smart
grid
CO2 | Apply advanced analysis tools in planning and operation ol smart gmts
CO3 | Acquire skills in presentation and | mterpretation of results jn mim i
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CO1 | Highlight need for EHV ac transmission.

CO2 | Caleulate line and ground parameters.

CO3

Enlist problems encountered in EHV transmission.

CO4 | Express issues rel

ated to UHV transmission discussed.

BE- PART - 11

HIGH VOLTAGE ENGINEERING

Reproduce concepts in breadth with various concepts of breakdown phenomenon of
CO1 | solid. liquid and gaseous materials along with various causes of overvoltage and
protection from them.
; List and reproduce various methods of generation and measurement of DC, AC and
L impulse high voltage.
Demonstrate an ability to carry various DC. AC and impulse testing on high voltage
< equipments and materials.
Apply safety measures, earthing, shielding for layout of HV apparatus required in
ot High voltage laboratory
POWER QUALITY AND HARMONICS
CO1 | Characterize power quality events, :
CO2 | Reproduce causes of voltage sag and estimate magnitude of voltage sag
CO3 | Carry out harmonic analysis and calculate total harmonic distortion.
CO4 | Calculate parameters for passive harmonic filter,
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CO1 M
be working of vanous blocks of hasic industrial automation system. ]
CO2 | Connect the Peripherals with (he PLC,

COo3

Use various PLC functions and develop small PLC pro

grams.
Summarize Distributed co ntrol

system and SCADA system,

US'E var l-OUS illdliSll‘i-‘:’ll motor dl'iVE% for th P i
" s £ lndustﬂdl Autonla-tlﬂﬂ
L___

HVDC AND FACTS
WO] Understand the operations of different FACTS devices.
CO2 | Select the controllers for different Contingencies.
CO3 i Analyze the different FACTS devices in different stability conditions.
| CO4 i Select an appropriate FACTS device for a particular application.
i_ COs i Understand the importance of Transmission power through HVDC,
CO6 | Calculate power conversion between AC to DC and DC to AC

SPECIAL TOPICS IN ELECTRICAL ENGINEERING
CO1 | Describe the process of restructuring of power system,
CcO2

Identify various operation of restructured power system.

CO3 | Knowledge of power sector in India,

Learn the preparation of '_energy audit repont & conservation in different electrical
CcO
2o system

IQAC Co-ordinator
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CO’s OF ELECTRICAL ENGINEERING DEPARTMEN'
ACADEMIC YEAR 2020-21
Vision

[ provide quality education to produce workd leading, highly skilled. dynamic & niovanve
cledtrical engineers with best human values to contithute the knowledge for the henermen of

*n-l..:-l.::igll}'
Mission

« To provide high quality and effective educarion m the field ol electrical enginecring

e Toerente effective interface with industnies and commumtics.

s To impart quabity and value based educanon coabiling the shudents 1o meet the growing
chatlénges in the industry

o Todevelap students to.cope up with modesr eehmology me imdustey necels

o To provide extension Services 1o Al soeiet . ndusty professionals, e fughes leaming
i the Beld ol Elecirienl Enginecrmg.

o Tomake the students aware of the mmpact ol Electical Engineeting in the globi seenario
and the ehallenaes of Blectrival hused indusiies and orpanuatons,

e Toprovide knowledpe-hased serviees and teu lirtologies 10 meet the pegds ol Sociery

Graduste Attributes

The Graduaie Auribuies are the knowledge skilts andd artitudies whieh ihe sisdents have at the time of
sraduation. These Graduate Atttibutss idertiied by Nutonal Bourd ol Acoreditation arc os lollows:

1. Engineering knowledge: App by the knowledge ol mathensatics, setence, engineering lundamentals
and an engineering specialization (0 the solution of complex engmeening prablems.

2. Problem analysis: tdenuly, lormulate, research literniure; and analyze complex engineering prablems
feaching substantiated cotioitistons using frst principles of mathematics, natieal seiences and estgineenng
selences,

3, Design/developmuent of salutions: Design solutions for comples engtieering probleins and design
Syslem COmPoRents ur protesses that meet the specified needs with approprute copstderation tor the

public health and sufety, und the cultural, soctetal; and covironmental considerations.
o _ a "'f"l 3
Da

Vilacrao Dashm kh Foundation
illrcu pof Inﬂ;tﬁutlum-. Latur
Pigy. Mo, ViSAL Aud. SIFOE, Kaae
1o Misnjara Jugal Darghi fiogd, Letus
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mcluding design of experiments

d knowledge and research methods
provide valid conclusions,

» analysis and synthesis of the information to

and interpretation of data,

S. Modern tool usage: Create, select. arjd apply
engineering and IT 100ls
understanding of

appropriate techniques, resources, and modern
including prediction and mode

ling to complex engineering activities with
the limitations,

an

6. The engincer and society: Apply reasoning informed by the
health. safery, legal and cultural issues and the consequent respansibilities relevant to the professional
engineering practice.

contextual knowledge to assess societal.

7. Environment and sustainability: Unde in
societal and environmental vision of the department is to achieve

and transfer ol technology and overall development of students.
Mission Imparting quality education, looking afier holistic development of students and conducting need

based research and extension. the knowledge of. and need for sustainable development.

rstand the impact of the professional engineering solutions
contexts, and demonstrate Vision The
excellence in teaching, learnin g, research

8. Ethics: Apply ethical principles and commit to professional ethics and responsibilities and norms of
the engineering practice.
9. Individual and team work: Function effectivel N

ds an individual, and as a member or leader in
diverse teams. and in multidisciplinary settings.

10. Communication: Communicale effectively on complex en

gineering activities with the engineering
community and with society at large, such as, being able to comprehend and write effective reports and
design documentation, make effective presentations. and give and receive clear instructions,

11. Project management and finance: Demonsirate knowledge and understanding of the engineering

and management principles and apply these to.one’s own work, as a member and leader in team, 10
manage projects and in multidiseiplinary environments.

12. Life-long learning: Recognize the need for, and have the preparation and ability to engage in
independent and life-long learning in the broadest context of technological change.

'rrqgmm Educational Objective

To equip graduates with  strong foundation in engineering science and Electrical
PEO1 Engineering fundamentals 1o become effective collaborates, researchers and real-

| time problem solver wf{htrmhmaal competencies,

Perceiy wﬂmﬁ@mmwtofmgmmng solutions in social, legal,
I

B, Groeup of Institutions, Latur
otor N 1ESA Add MIDC, Near
o = v Rl Zarehi Rogd. gy
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PEO3 Excel in industey/ technical profession, higher studies, and entreprencurship ‘
exhibiting global competitivencess.

Course Outcomes:

SE- PART- |

ENGINEERING MATHEMATICS - [11
CO1 1 Apply basic mathematical L tools for solving engineering problems.

- Provide skills in vector caleulus & linear differential equations which would enable

CcO2 Ihuﬂ 1o devise engineering solutions for given situations they may encounter in their
1 Profession,

' Deploy skills effectively in the solution of problems, principally in the area of
CcO3 Engineering Swudent will demonstrate basic knowl edgeof L.D.E.. P.D.E., Vector &
Ed

NETWORK ANALYSIS AND SYNTHESIS.
To review basic components of e¢lectric network. |

To design and develop network equations and their solutions.

To apply Laplace theorem for electric network analyses

Ea- ity
e

‘I'.’F -

s
..

mws AND THERMAL ENGINEERIN G
properties of fluid and hydraulic measurement To understand dynamics

ML@I# of IC" engines To understand coneept of refrigeration

]
‘l‘_-'- »

i e LR

| R o
iy
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methods analog and digital measurement, l

To Study principle of construction and operation of dj

methods.

[ferent transducer and dismay |

i
BASIC HUMAN RIGHTS ]
0 To swdy concept of time value of money
O To study about demand in detail |
" CcO3 | To understand Meaning of Production and factors of production,

CO4 | Tounderstand dif, Cancept about market
I .

ENGINEERING ECONOMICS

. €Ol | To study concept of time value of money
3 €02 | To study about demand in detail

' To understand ':ﬁéeaniag_. of Production and factors of production
Te mm&mc oncept about market

»
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To understang
characteristiws.

'_ s -:_..._..__._.4 ————— __.__-_..;_.-—-.....___-._-H-—-—-_.__- .
4StC operation of POWer system, power System components and theﬂ

ELECTRICAL INSTALLATION AND ESTIMATION

To prepare estimates and costing of electrical installations of power system
To understand procedures of contracting and pure

hase,

NUMERICAL METHODS AND PROGRAMMING

CO1 | To study and understand MATLAB
c0o2 | Toreview :ﬁafh_em-,a,tical--cgngep-t-s :

programming,

co3 | Todevelop Gﬂiﬁpﬁw’ program for linear and nonlinear equations,

i
aaf

____ PRODUCT DESIGN ENGINEERING
G e ey ple mechanical or other designs

*fﬁf'#ﬁiiﬂ__&!&té:dwiesg; _
in circuits employing negative feedback.
nd voltage regulators,
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TE- PART -
ELECTR!CAL MACHINE-11 |

| cor |

To study different met]

To study i : -
L_ CcCO2 m‘otomiy importance and procedure of different performance test on AC and DC
4] r.

CO3 To determine different operating characteristics of AC and DC machines

hods of speed control of AC and DC motor

POWER SYSTEM-II

To study different parameters of power system operation and control
Lcoz To study load flow and Diff. methods of reactive power control.

\ CO3 To understand diff. methods of fault analysis and stability study

MICROPROCESSOR AND MICRO CONTROLLER
CO1 | To know the architecture of 8085 and 8051. '
cO2 To understand interfacing and interrupt features of 8085 and 8051,

coxz |To develop progran for basic applications.

VALUE EDUCATION, HUMAN RIGHTS AND LEGISLATIVE
PROCEDURES

To understand value of education and self-development

= Tg develop good values and character

— To know Human right and legislative procedure

ON ENGINEERING
information about modern lamps and their accessories,

nds in the lighting
orgy efficient lighting.
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g

crstand effects of ayr pollution

and ecosystems

POWER PLANT ENGINEERING,
To review basic components of powe

I system, energy sources, |
\I CO? To understand principle of construction and operation of different conventional |
1 power plants.

DESIGN AND ANALYSIS OF ALGORITHMS
| Co1 | To know fundamental characteristic of an al gorithm.
\ cO2 \ To understand strategy of algorithm formation,

\1 co3 | Todevelop different algorithm.

TE-PART - 11
CONTROL SYSTEM
CO1 | To understand the behavior of nonlinear control system.
ﬁﬁl To design and analyze PID controller.

To understand and analyze state variable technique.
% % < S el Py -

' To design and analyze suitable control system for engineering application.

NCIPLES OF ELECTRICAL MACHINE DESIGN
i 1d Q_mf,plas:.ot' electric machine design.
| Qﬂgzm; components of electri ¢ machine,

] '_";?Lli{m}{‘ﬂperaliqn and characteristics of basic

performance of controlled and uncontrolled converters.
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2 “I__]\_IDUSTRIAL AUTOMATION AND CONTROL
To understand construgc

tion and working principle of different industrial =1 |
measurement systems.

|
- - - T — - —— A ———— e e i ce— — I
To understand new trends in industrial process control.

ARTIFICIAL NEURAL NETWORK

CO1 | To review basic prnciples of newron structure, = _ e, o _*
02 | To understand building blocks artificial neural network.
cO3 | Tounderstand different networks of ANN o

CO-‘!I- To develop different algorithm for learming. o Cpls

To swdy and understand Fuzzy neural networks,

SWITCH GEAR AND PROTECTION st N
~ CO1 | To understand principles of protective relaying. =k
A T@ understand principle of construction, operation and selection of different type of |
€02 | circuit breaker used in power system. 1;
L3 gy “To understand difterent protection schemes used in power system operation

e




_ RURAL TE

7 Co1 TTomas CH'fOLOG}’ AND COMMUNITY DEVELOPMENT

!{' _ j{_ 93“___“!)’915 data, information and knowledg ;

. €02 | Tounderstand conce ts of i g ey
|T } ez : | p markctmg-

. €03 | Toidentify projects and work for community development

| S

To understand and analyze business model.

Ccor

PROJECT MANAGEMENT

rj( _' 02

Ta understand concepts of project management.

T develop a praject plan.

O

1o understand the project implementation strategy.

| « O

o il st project affects
L i

T

NT & ECONOMICS

d solve engineering problems
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[ CO7 l A knowledge of contemporary issues j
ELECTRICAL DRIVES
CO1 | Analyze the operation of the converter, chopper fed de drive. &

CO2 | Analyze the operation of both ¢lassical and modern induction motor drives.

CO3 | Design the current and speed controllers for 4 closed loop solid-state d.c motor drive.

L CO4 | Select the drives for any particular application .

POWER SYSTEM QPERATIQN AND CONTROL

Col
co2

CO3 | Identify the bloeks ina I@ad ﬁe:quemy e@mml S ystem

CO4 | Calculate the amount of ,.Kﬁﬁcﬁlwe.paw_af._t@: _baf-e;wngmsa_t:éd ina transmission system.

ols and engineering knowledgs to study the
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SMART ELECTRIC GRID

Wb WwWvilengineering co i1 E ¢ o 2oty

Acquire in-depth understanding on rea 70

| anding on recent deve
l | gnd
‘7 cO2

. Apply advanced analysis tools

SN S
lopment of power gnds, i.e. smart

| | in planning and operation of smart grids fl
CO3 TAcquirc skills in presentation and interpretation of results in written form. —H?
EHV A.C. TRANSMISSION SYSTEM
L Ccol \ Highlight need for EHV ac transmission, “_hl
iii_C()?. 1 Calculate line and ground parameters. : _hlr
| CO3 11 Enlist problems encountered in EHV transmission. |

CO4 | Express issues related to UHV transmission discussed.
|

BE- PART 11

HIGH VOLTAGE ENGINEERING : ¥
Reproduce coneepts in breadth with vatious concepts of breakdown phenomenon of

,_mr
:

CO1 | solid, liquid and gaseous materials along with various causes of overvoltage and
protection from them.

| I R Ty

jee various methods =;£3-F:gén'eml:inn and measurement of DC, AC and
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| oY IT(_)_WER QUALITY AND HARMONICS
| CO1 | (‘haractcrizéf“mwcr quality events,

cO ‘ Reproduce causes of voltage sag and estimate magnitude of voltage sag.

CO3 x\{'ﬂmry out harmonic analysis and calculate total harmonic distortion.

o ——— e

Calculate parameters for passive harmonic filter.

( INDUSTRIAL AUTOMATION
COt Ti)un}:ﬁ_\:{;rhﬁg of vanous blocks of basic industrial automation system. T ,
- CO2 | Connectthe peripherals with the PLC. 1
) _(_(_)-:;‘ li..]h.t:‘-\:irl-ll_t;.\_ I:l.(Tl;;l;‘ll_ﬂ_n.\- and develop small PLC programs. i
r((if wfillim-;nuri.ltc Dlalt'ihu-ll:t-i -..-_nmm-l-;vsz_cm .;ml SCADA system. BTk ]
i (_(? lh; -‘;'.U:I'{{-';I-!:_I;d'l.-l;ll'l;l-] motor drives f;;f_h-:_-lmluslﬁai Automation R L o
HVDC AND FACTS

_('_61__1- Understand the operations of different FACTS devices. g ;-i
- CO2 Select the controllers for different Contingencies. |
< co3 Analyze the different FACTS devices in different stability conditions. i-

: (394 | Select an appropriate FACTS device for a particular application.

and the importance of Transmission power through HVDC.

power conversion between AC to DC and DC to AC
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CO’s OF ELECTRICAL ENGINEERING DEPARTMENT

ACADEMIC YEAR 2019-20

Vision

To provide quality education 10 produce world leading. highly skilled. dynamic & innovative
electrical engineers with best human values o cantribute the knowledge for the betterment of
soCiety

Mission

s To provide high quality and effective education in the field of electrical engineering

e Tooreale elfective interface with industries and communities.

e To hmparl guality and value based education enabling the students to meet the growing
challenges in the mdustry

e To develop studenns o copeup with modern teohinology 1o mieet industey need-

e  To provide extension semvices toraral socictys industry professionals, and higher legming
inthe hetd of Electrical Engmecring.

o To make the students aware ol the impact of Eleainieal Engineering in the globai scenario
and the chellences ol Electreal based indusiries and organizations.

L

To provide knowledge-based services and technologies to meet the needs ol Society

Giraduate Attributes

Fhe Gradane Attrbites dine the knowledue skille apnd ayiiodes wihich e swidents have ot e time of
vraduntion. These Gradunte Altrbutes identified by Natioms] Boacd of Acereditation are os fullows:

1. Engineering knowledge: Apply the knowledge of mathematics. science, engingering fundamentals
and an engineenng specialization o the solution of comples engineering problems.

2. Problem analysis: Identify, farmulate, research Tierntvre: and dnalyze complex engineerimg problems

reaching substamtiated conclusions using fisst prineiples of mathemanics, natural seiences and engincering
SCIECEs,

3, Pesign/development of solutions: Design solutions [ur vomplex engineering problerms and design
swatent components or processes that meet the speeifivd needs with appropridte consideration for the

public health and sufety, and the euliral, soctetal, pd environmental considerntions.
' e 0 Al

Pri
Vilasrao Deshmukh Foundation
Group of Institutions, Latyr
Plal. No 1254, Add. MIGIC.
to Manjars Sugar wﬂt

e e —
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4. Conduct investigations of complex problems: Use research-based knowledee and research methods
mcluding desien of CxXpe

iments, analysis and interpretation of data, and synthesis of the information to
provide valid conclusions,

S. Modern tool usage: Create. select, and apply appropriate techniques, resources, and modern

tools including prediction and modeling to complex engineering activities with an
understanding of the limitations.

engineerng and 11

6. The engineer and society: Apply reasoning informed by the contextual knowledge 10 assess societal,

walth, satety, legal and cultural issues and the consequent responsibilities relevant to the professional
engineering praclice

7. Environment and sustainability: Understand the impact of the professional engineering solutions in
societal and environmental contexts, and demonstrate Vision The vision of the department is 1o achieve
excellence in teaching. leaming. research and transfer of technology and overall

development of students,
Mission Imparting quality education, looking after holistic development of students and conducti

ng need
based rescarch and extension. the knowledue of, and need for sustainable development.
8. Ethies: Apply ethical principles and commit to professional ethics and responsibilitics and norms of
the engincering practice.
9. Individual and team work: Function effectively as an individual, and as a member or leader in
diverse teams, and in multidisciplinary scttings.

10. Communication: Communicate effectively on complex engineering activities with the

community and with society at large, such as, being able to comprehend and write effectiv

engineering
design documentation, make effective presenta

¢ reports and
fions, and give and receive clear instructions.

11, Project management and finance: Demonstiale knowledge and undcrsmnding ol the

engineering
and management prineiples and apply these 10 one's own work, as a member and leader in a team. 1o
manage projects and in muludisciplinay enviranments,

12. Life-long learning: Recopnize the need for, and have the preparation and ability to engage in
independent and life-long learming in the broadest comext of lechnological change, |
Program Educational Objective

To eguip g:'aduu:c.s with
PLOI Engineering fund

tme problem solve

i strong foundation in cng-incé‘rirl_gu;;imiéand Electrical
; wmlsl 1::}-‘1:@0:11; ctiecﬂ.vg collaborates, researchers and real-
AT teehnical competencies,

= N i M - A # 1 __-_-‘-.-_-.--_.--—u_ "
PEOL Perceive the hmlz_m.liun {ipd impact of eng
environmental, Econoniicul

“ngineering solutions in soeia . s
an.d.mulx-ul—mcip;linary contexts, e

—r—

Vitasrao Deshmukh Fo
Group of Insity tions, Las
Plat. No 1F5A, Adu. MIGC Nage

IR, 1o Mariurs Sugar Baishi g
} 2
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PEO3 Excel in industry/ technical profession, higher studies, and entreprencurship

¢l nmh‘.m global compentiveness. |

Course Outcomes:

SE- PART- |
ELECTRICAL CIRCUIT ANALYSIS
CO1 Netwaork theorems for the analysis of electrical circuits.
o2 Obiain the transient and steady-state response of electrical circuits.
| CO3 Analvze circuits in the sinusoidal steady-state (single-phase and three phase).
CO3 ' Analvze two port circuit behaviors. | S
ANALOG & DIGITAL CIRCUIT _
CO1  Able o identify. analyze op-amp circuit topologies and design the op amp circuiis.
l co2 , Able 10 demonstrate the operation of simple logic gates, el
rnl_ O3 1 Able 10 combine simple gates into more complex mrcmt.

EILECTRICAL MACHINE-I
COI | Undersiand the concepts of magnetic circuits. ]
02 I L ud-::rm_and the operation of de machines,

l

co3 | Analyse the differences in operation of different de machine a@nﬁgumuonq ]

8 Analyse single phase and three phase transformers circuits.

Design and conduct experiments as well as analyse the pay

2 Bter of DC machine &
0% | wanstormer
Develop understanding of professional & ethical respe
COp .tram.ﬁ.lmwr

NUMERICAL METHODS &
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o S e A BeE O e e —— 3 esab |

¢ {][_i[j}_“rl1*"‘-‘"“th types of errors in computation and their causes of occurrence. ;
| . T Y R e ———— e T TR v

Arious types of equation and apply appropriate numerical method to solve ,|

mtegration

CO? lnlcnIT'I;' Vv

coa | Apply different numerical method for interpolation, differentiation and numerical |'
' | Integrations !

*

CO4 Apply and Compare various numerical methods to solve first and second order ODE. |

COS | Apply and Compare various numerical methods to solve Linear Simultancous '

| Equations.

ENGINEERING MECHANICS

COI | Use scalar and vector analytical techniques for analysing forces in statically
| determinate structures

coo | Apply fundamental concepts of kinematics and kinetics of particles to the analysis of |
102 | :
| simple, practical problems

a3 | Apply basic knowledge of maths and physics to solve real-world problems
n b LR i s B!
J | : & - .
co4 | Understand measurement error, and propagation of error in processed data ,
o8 ' Understand basic kinematics concepts — displacement. velocity and acceleration (and
O35 .

their angular counterparts) |
Understand basic dynamics concepts — force, momentum, work and energy and

|
| Understand and be able to apply Newtons laws of motion:
frm— _— F? .———"_'__-—-—-—____— —
o T Understand and be able to apply other basic dynamics concepts - the ‘M:irknEnerg_\.'
' | principle, Impulse-Momentum principle and the coefficient o [ restitution
- . - - - . -_-_-_-—|
ii Learn to solve dynamics problems. Appraise given information and determine which
CO8 ’ concepts apply, and choose an appropriate solution sty

dategy; and Attain an .
introduction to basic machine parts such as pulleys and Mass-spring systems.

EFFECTIVE TECHNICAL COMMUNICATION

r g _-.n e -.l_. Gl [ A 1 e 1 ‘-—_-—___.-_._—O__*ﬁ“—"—-——.__‘_—‘—'
| oo Au'.u-muId?L, review, mullxatu accurate information and transmig technical jdeas,
i . policies with greater clarity & precision,
[ e Dralt, revise and edit technical drafts, letters, proposuls, up;alimﬁ effective
\ linguistic skills '
2 a f [y sate ]d r -“'c i 'n o o ; .‘ s
\ €03 | Absorb, inculcate and practice an | du! h“"": Professional work culture and

VSl ‘m.

> 19" EF
Principal
Vilasrao Deshthukh W

Group of lnsdmﬁom‘_: s
Plor. No.185A, Add. MIDC, Neas
(1] Mlnuu'sm w 5l
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collaborate

| N =, =t W) |
, Lead, present and communicate business str

CO4 i througl

ategies persuasively and convincingly -'

1result oriented endeavors both verbally and non-v crbally within and outside |
| Organizations

SE- PART - 11
i ELECTRIC.-\L MEASUREMENT &

INSTRUMENTATION

| CO1 ! Discuss the Operating principles of common electrical and electronic measuring
" | instruments, devices and cireuits, and their application to lesting MY
Measure the performance of equipment and circuits and Identify and ﬁbﬁﬁ
| CO2 | sources, and explain how their effects can be

minimized in particular measurement
situations

' CO3

Discuss human and environmental implications of measurement systems:

CO3 Analyze single- and three-phase circuits to determine voltage and
isurements and circuit performance matl
frequency domains:

 CO3 Specify details of instrumentation and devices intended for a particul

current values:

1 Analyze test mes:
CO3 ¥

1ematically in both time and

ar apphication

COz Evaluate the results of tests and measurements
; the student.

—

taken from circuitry constructed by

ENGINEERING MATHEMATICS - 11

Define the principal concepts about
| GOl : e R
| probability and its features.

e e — = |
probability and express  the concept of
. !
|

artables and caleulate the expected value

Y
i1l |

. co3 | Students who can participate & succeed in compeliive examsilike GATE, GRE. |

| explain major distributions of random v
CO2 .
the moments

————

|
‘___"_-_-h_____———-_,_ — T
ELECTRICAL MACHINE — [1
CO1 | Student will be able 1o determing perﬁahrmancc.-o?_l:hc.iml'i—lﬁati“l;:“'—'— R
CO2 | Student will be able to desipn rating of induction mogor 'lhmﬂr_cﬁ—:ﬁmlicm_ialr__-}
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Student will be able 1o evaluate paramete

s ol single phase induction motor
Student will be able 10 evaluate performance of three phase synchronous machines ;'

— e = =2l i i S e -
| | Student will be able 1o design a three phase winding of AC machines _
| | ' [ |
e — = o e I
i St S Eeshla s e — sttt o —]
| Student will be able to design the ratings of synchronous machines for given
| CO6 | application
"‘_——\_\_\___-_._\_\_ — e — — e B i —_— }
SIGNALS AND SYSTEMS
I ] £ B __-'-_'_-—_-_'_'_‘_‘—-— - 0 A B
‘ Be able 10 classify systems based on their properties: in particular, to understand and
CO1 | exploit the implications of linearity. time-invariance, causality, memory, and
| : ; "l
| bounded-input, bounded-out (BIBO) stability
|
‘ Determine Fourier transforms for continuous-time and discrete-time signals (or
CO2 | impulse-response functions), and understand how to interpret and plot Fourier
| transform magniiude and phase functions.
co3 | Understand the need to define LWO new transforms——the Laplace and Z wansforms —
"~ | 10 treat a class ol signals broader than what the Fourier transform can handle.
' Understand the relationships among the various representations of LTT systems—
g I i
| o I linear constant-coefficient difference or differential equation, frequency response,
i == 1 transfer function, and impulse response—and infer one representation from another
‘ | (e.z.. determine the impulse response from the difference equation, erc. ).
| D e — )
POWER EIL ECTRONICS
i Tty A__f__'_“_*—_-“_"._'_"—,’_'_‘_“_
CO1 | Understand the fundamental principles and applications of Power electronics cireuits ,
e — '—.‘“_‘—:‘—:*—-—'—'_‘—-—‘——'.‘“—‘—'——-—'—-—-—-—-—-—-———-ﬁ-_.‘
CO2 | Solve problems and design switching regulators according to specifications. ]
————— T A s r —‘—_'———'———-——‘—-————-—-_._ — :
CO3 | Use Computer-aided techniques for the design of power converter cireuits, o
|
O Appreciate the latest developments in power electronics, T '
CO4 PP [
COS5 | Assimilate new technological and development in related field ]
S ST e T e o g0 =Sl |
BIOLOGY-1 HHA™ Y
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Demonsiy

Ol ate basic knowledge ol digestion. absorption, and metabolism.
Define and discuss the functions and sources of nutrients and Define the basic
; 2 T ars e by = . L - . L
cO2 mechanism of cel] mitote and metotic divisions
Demonstrate a broad knowledge of the concepts, mechanisms and underlying
CO3 | scientific laws that govern our living world and Distinguish among science, non-
_ sclence and pseudo-science '
TE- PART - |
POWER SYSTEM ENGINEERING
. CO1 Ability to model and represent power system components
! : ==
| €02 | Abilitvio use software development tools to simulate and analyze the s stem
3 ] ¥ )
h_____'_'_—l‘— 5 3 = = T rsT TR e
' Ability 1o implement cotrective measure for immediate as wel] as long term solution
- co3 |
to the system problems
e L — ___‘_————______________-—ll——_______-_-————_.___—..—__‘ g -
ELECTRICAL MACHINE DESIGN
An ability to design a System, a component to meet desired needs, ditferentiate and |
- will be able to compare different options based on results, and able 10 analyze and
| €0r | i , . Ao , e
interpret results for different industrial application to meet desired needs within '
]
realistic constraints and confirms manufacture ability, -
=T PSR e e "_‘_‘_‘—-——-——"—"_'_‘_“‘_‘—'—-———-—-—._._,___——-__._ =
Students will build an ability to identity, formulate and solve industrigl problems
CO2 . : :
related to machine and cquipment design problems, |-
- ——— |
With the basic knowledge of the machines, equipment design and course, students
CO3 | will be able to develop computer programs for the utility and machine design |
techniques,
Students will understand broad cducation fiecessary to understand the ; mpact of
CO4 ; !
electrical machine design solutions na global and e
L

e e

onomical contex.
. P o i |

—— ]

A
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i (:Ui_ .\'_imicl-{l:i_\z'ill be able Lo

analyze and represent the control system mathematically.

o -5‘1_1“1&‘!”-\'_“-“'& be able to analyze llié-cuﬁlra.‘;):ﬁc[ﬁ In iiﬁ':c:ur_l_ﬁlu@c:w}' domain.
MICROCONTROLLER AND MICROPROCESSORS
€01 |70 Understand the .hzk‘.i;"ul'ch_i-lcmaf'H(]IS | and 8086. g *—HI
i ;_“; 1 To understand the basic Eogrmﬁing used in microcontroller and MICTOProcessor |
i based svstems. ’
_(z-i__ To 5:11;1@.;?%}?}@&111 using microt_:nntmllers and ;)I‘GCCSR_i.l-I'.'\.. ' |
Cos | 1_.~ unn;t;md coprocessor 8087 and some high end pmccssm';_
i COs . W

Lo develop interfacing to real world devices.

SIGNALS AND SYSTEMS

Be able to classify systems based on their properties: in particular. 1o understand and

CO1  exploit the implications of linearity, time-invariance, causality. memory. and
| bounded-input, bounded-out (BIBO) stability
|

| Determine Fourier transforms for continuous-time and discrete-time signals (or |

co2 | impulse-response functions), and understand how to interpret and plot Fourier '
1

transform magnitude and phase functions.

0 S

| Understand the need 1o define two new transforms-—the Laplace and Z transforms—

to treat a class of signals broader than what the Fourier translorm ¢

| €O3

an handle.

Understand the relationships among the various :'epresr.-:ntali(vﬂ'({t'_[,-'[‘—j'gy_gmm*__

linear constant-coeflicient difference or differential equation, frequency response,
L transfer function. and impulse response—and infer one representation from another
(e.g.. determine the impulse response from the difference Cquation, ete,).

Understand the properties, as well the analysis and design implications. of

CO5 | interconnections of L'T] systems—parallel, series (cascade), and teedback—in the

tme and transform domains.

e —— )
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TE- PART - 11

ELECTROMAGNETIC FIELDS

- CO1 | To introduce the basic mathematical concepts related to electromagnetic vector fields .!
| |
‘ - To impart knowledge on the concepts of electrostatics. electrical potential. energy
co2 | _ |
density and their applications. |'
To impart knowledge on the concepts of magneto statics, magnetic flux density,
CcO3
scalar and vector potential and its apphications.
To impart knowledge on the concepts of Concepts of electromagnetic waves and '
CO4 - ’
Pointing vector.,
. To impart knowledge on the concepts ol Concepts of electromagnetic waves and
COs

Pointing vector.

POWER SYSTEM ANALYSIS

COl Use the models of power system components and analyze them. ]

Compute various electrical parameters of power system under various fault
cO2 | " |
| conditions, ;
; : nEE |
CO3 i Carry out the stability studies for 0 single machine infinite bus svsten.
et AR .

. CONTROL SYSTEM-II

CO1 | Students will be able to design the controller in time and frequency domain,
CO2 | Students will be able to analyze und design the control system in modern approach. |
o3 | Students will be able to analyze the non linear contro) system i
CO3 | Students will be able to analyze the discrete lime control sy;:téﬂL 3 J
POWER ELECTRONICS R

sl
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CO1 l'mlcr'sl;mnl the [und imental prmup[uu el lppln tons of power du,tlnmu Lil'L-“”"* |
CO? '\“i\ ¢ problems and design sw iching regulators .muuim'v [0 \pcuhmtlnm #
|
CO3 |UseC nmputu aided Iuillltt[llk‘\ tor the (Iuwn ol power converter cireuits, |[
i - 1T e 1 1
CO4 | :\mu'uclmc the latest dc\clnmncuts I power ¢lectronics. |
COS | Assimilate new technological and development in related field ?
ELECTRICAL EST IMATION & ELECT RICAL UTILIZATION
; To dutlup ability ¢ mmmml the students (o c!usign heating element for resistance f
|
| furnaces and design-illumination schemes, To develop ability amongst the students
CO1 | ] !
| to analyze the Performance of are tumaces, electric traction, different sources of f
light, illumination schemes. electric taction. .'
- I - = e T T — —
' Students will understand domestic installation service connection and calculation of |
| €02 | B RN ‘
number of different materials in the form of an estimate. :
= e TR EV NI
, _ [ Students will develop sel and lifelong learning skills, introduce professionalism for _'
| (;.03 |
successful career. |
BE- PART — |
INDUSTRIAL MANAGEMENT & ECONOMICS
CO1 | An ability to function on multidisciplinary teams %
CO2 | An ability to identify, formulate, and solve engineering problems
CO3 | An understanding ul profe mmmi and ethical Lupunsghmty
CO4 | An ability 1o communicate ci'ﬁz—utixcly
A T i R e T BT -__-__"'-_____:_"'_'_. v v
The broad education nu.t.wdrv (5] umlc:mnnd the impact of engineering solutions in a
COS : ‘
s global. economic, environmental, and soctetal context
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COo

A recognition of the need lor. and an n!nlm o engage ]H_ll-f_{._j-tﬁt:i_l'lli]” -

CO7 -_.\_Lum\ ledge of contempaorary issues. ] ___—'l
ELECTRICAL DRIVES

__E(_)l_—_xgm_n, the ope mt?‘nn—ni the converter, chopper fed de drive. lf

= 002 |, An wwu > the nmmlmu ol both classical and modern induction motor drives. ‘

EBrrry |

>sign the current and speed controllers for a closed loop solid-state d.c motor drive. |

: : . 2R |
CO4 | Select the dri ey tor any particular application . .
=g SRS e

POWER SYSTEM OPERATION AND CONTROL

CO1 { Calculate the economie load dispatch for a given generator and load specifications.

CO2 | Model the Overnor system, :

CO3 | Identify the blocks in a load frequency control svstem.

CO4 | Calculate the amount of reactive power to he

compensated in a transmission system. |
S e e e e e S G T S

SWITCH GEAR AND PROTECTION

- e T T L o oy T il T R . . T e P
Students will able 10 use mathematical tools and engineering knowledge to study the
| COl

importance ol protection needs,

T}

CO?2 Students will uble 10 design protection controls s per requirement,

, B P o oo
CO3 | Students will understand their rcspmmlhlluy in dumgnmg protective schemes.

e - LA
Learner will able to design and use protection ¢ L‘t]LIIpIIle § economically and

understands its impact on environment. J

CO4

o D
Students will have an ability 1o use technical ski ills, and modern engineering tools |
COs

necessary lor engineering practice,

oy
Pri __
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SMART ELECTRIC GRID

\equire n-depth mu{ct'hmnding on recent development of power grids. i.c. smart

COl1
orid

CO2 | Apply advanced analysis tools in planning and operation of smart grids

CO3 | Acquire skills in presentation and interpretation of results in written form. |

EHV A.C. TRANSMISSION SYSTEM
CcO1 T_Ifii;-:hl'eglu need for EHV ac transmission. ]
i co2 | Caleul

CO3

ate line and ground parameters,

Enlist problems encountered in EHV transmission.

CO4: | Express issue

s related to UHV transmission discussed.

BE- PART - [

HIGH VOLTAGE ENGINEERING

[ e - Reproduce concepts in breadth with various coneepts of breakdown phenom
CO1 ! solid. Hguid and gaseous materials along with various causes of ov
| 1

| protection from them.

——

enon of ‘

ervoltage and |
|

[5n | List and reproduce various methods of generation

e el N
| and measurement of DC, AC and
CO2

impulse high voltage.

— P I y '_.“'__'_-_'__'-—___'"__—‘_,‘—-—-“_'T_""‘-_"_“""‘—“
Demonstrate an ability to carry various DC, AC and impulse testing on high voltage

equipments and materials.

Apply sai"c{'y_uie;sures, carthing, shielding for layout of HV apparatus required in
CO4

High voltage laboratory
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POWER QUALIT Y AND HARMONICS
CO)]

VY i
i Lk Fal

- 1't-"-L1'u[1!;1|an. events !
L2

< ¢ causes of voltage sag and estimate magnitude of voltage sag.
O3 Carrv out

harmaonic analysis and caleulate total harmonic distortion.

- = — - T — ~—— R o R e e —
CO4 | Caleulate parameters for passive harmonic filter.

INDUSTRIAL AUTOMATION

CO1  Desaibe working of various blocks of basic industrial automation system.

CO2  Connect the peripherals with the PLC.

Lse various PLC functions and develop small PLC programs.

CO4  Summarize Distributed control system and SCADA svstem.

L se varicus industrial motor drives for the Industrial Automation

HYDC AND FACTS

CO1 | Understznd the operations of different FACTS devices. =it

CCO2  Seleet the controllers for different Contingencies. oL s

CcO3 ' Analyze the ditferent FACTS devices in different stability conditions.

—_——
|

- CO4 Select an appropriate FACTS device for a particular application.

[ Z(J_S ] U;a_dcrstand tho importance of Transmission power through I-IVDL-‘..- -

:
{ CO6 | Caleulate power conversion between AC to DC and DC to AC
l :

SPECIAL TOPICS IN ELECTRICAL ENGINEERING

| COL | Describe the process of restructuring of power system,

CO2 | Identify various operation of restructured power system.
CO3
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CO’s OF ELECTRICAL ENGINEERING DEPARTMENT
ACADEMIC YEAR 2018-19

Vision

To provide quality education 1o produce world leading, highly skilled, dynamic & innovative
siectrical engineers with best human values to contribute the knowledge for the betierment ol
soCiety

Mission

* Toprovide high quality and elfective education in the ficld ol electrical engineering

* Tocreate effective interface with industries and communities,

* To mpant guality and value based education enabling the students 1o meet the growing
challenges in the indusiry

*  Todevelop studenis 1o cope up with modern technology to peet industey needs

*  Toprovide exiension services 1o rurl seciely, ndusty professionals, and gher learnipg
w the field of Eiccirieal Engmeering.

* Tomake the studems wvare of the impact of Electrical Engineering in the global scenurin
and the challenzes of Electrical hased industiies and organizations.

L ]

1o provide knowledee-hased seivices and lechnologies 1o meet the needs of Society

Graduate Attributes

The Graduste Adtributes are the knowledee skills and attitades which the students have at the time of
gradushion. These Graduate Aunbimes identified by National Board of Acereditation :n_‘?us follows:
o
= g,
L Eagineering knowledge: Apply the knowledge of mathematics, science, engineering fundamentals

and an enginesring specialization 1o the solution of complex engineering prohless.

2. Problem analysis: Identity. formulate, research literature, nnd analyze complex engineering problems
reaching substantiated conclusions using first principles of mathemntics. natural sciences and enginecting
SCIENLES,

3. Design/development of solutions: Design solutions for complex engineer
System components ar processes that meet the specified needs with appe
public health and safety. and the cultwal, societal, and environmenial o

nz problems and design
opriate consideration for the
mstcleritions,

’_ri. qﬂ *
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s iy - L
4. Conduct investigations

S e : of complex problems: Use research-based knowledge and research methods
- nm%‘w ofexperiments, analysis and interpretation of data, and synthesis of the information to
provide valid conclusions,

s Mﬂlﬂu tool usage: Create, select, and apply appropriate techniques. resources, and modern
cagnmeenng and 11 wols including p

i rediction and modeling to complex engineering activities with an
understanding of the limitations.

6. The engineer and society: A
‘hezlth, safety, legal and cultural

pply reasoning informed by the contextual knowledge to assess societal.
1ssues and the consequent responsibilities relevant to the professional

7. Environment and sustainability: Understand the impact of the professional engineering solutions n
sacietal and eavironmental contexts, and demonstrate Vision The vision of the department is 1o achieve
‘excellenoe in teaching. leaming, research and transfer of technology and overall development of students.

- Mission Imparting quality education, looking after holistic development of students and conducting need
~ based research and extension. the knowledge of, and need for sustainable development.

s Zm

oy LMMMNW&MWMMI etines and responsibilities and porms 0
S B R >

MY
BT,

Q‘M““ “rk. Function effectively as an individual, and as a member or leader in

ion: Communicate effectively on complex engincering activities with the engineering

wles ‘understanding of the engineenng
own work, as a member and leader in a team, 1o

ability to engage in
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Excel in industryf'

el it technical profession, higher studies. and entreprencurship
cxhibiting global

Competitiveness.

Course Outcomes:

SE- PART- |

Enginccring Mathematies - [

Apply basic mathematical tools for solving engineering problems.
i M (e ESS) L

T . S
Provide skills in vector caleulus & linear differential cquations which would enable ’

CO2 them to devise engineering solutions for given situations they may encounter in their ]
Profession. |
Deploy sk_ilfs.ef‘l‘ecti\-'ely in the solution ol problems, prfncip_a'l_l_)-'-mt—hgufm—__ —|
CcO3 Engineering Student will demonstrate basic knowledge of LD.E . P.D.E.. Vectar & .!

& i

— . ]

Electrical M achines-I

_ Design and conduct experiments as well as analyse the parameter of DC machine &

CO1 }

Transformer. ;

Develop understanding of professional & ethical vesponsibility of DC machine & |
co2

Transformer. ,

Analysis and investigation of the major performance ch aracteristics of different types
CO3

of motors.

ELECTRICAL MEASURMENT AND INSTRUMEN TS

Discuss the operating principles of common electrical and electronic measuring

co1

instruments, devices and circuits, and their application 10 testing;
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Co2 Measure the Performance of equipment
“___-‘__'--—._____

CO3 Identify ang el

and circujis:

—_—

assity erroy sources, and expl

Particular Mmeasuremeny situations:
.-_'_"—-—-—-__.______

3 . T TE e e _'_'____"_'_‘_‘
Discuss human angd environmental implications of measurement systems: ‘

Analyze single- and three-phase circuits to determine voltage and current values;
e

Analyze test Measurements and cireuit
COs |

erformance mathematically in both time and |
p ]
|

| = . d TS

i ; Fquuan-} omains

= SR

ELECTR(}NICS DEVICS AND CIRCUITS

i Able to identify, analyze OP-amp eircuit topologies ang discuss the relative
Cco1 | _ ik
| properties of Op-amp circuits. :
’ — : KEComples cienre.—— ————————— |
Able to combine simple gates into more complex circuit. |'
. ST 5 R ———— ‘_"_'_-_'_'_'_"‘—'
- €03 | Able to demonstrate the Operation of simple logic gates.

NUMERICAL M ETHODS USINGMATLAB

e e T 5 - —__'___'-_'-_‘_‘———-—-———"'.__‘_'.— > =
l Solve various methods of numerical analysis of linear ang non linear problems in
i
| CO1

MATLAB by Writing program.

€02 [Useof method for solving the problems in engineering

Develop algorithm, flow chart and computer
nonlinear problems

CO3

SE- PART - 11

ENGINEERING MAT HEMATICS - v

ain how their effects can be minimized in
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1eceed in competitive exams like GATE, GRE. J

ELECTRICAL MACHINE - 11

Student will be able (o design rating of induction motor for a given application

Student will be able to evaluate parameters of single phase induction motor

Student will be able (g determine performance of the induction motor. ]

Student will be able to eval uate performance of three phase

| Student will be able 1o design a thre

¢ phase winding of AC Mmachines

| Student will be able to design the ratings of

synchronous machines %

- ; = = , ——
synchronous machines for given

G AND DIGITAL CIRCUIT

| mwmﬁ‘ Wm@fi"“‘“ﬁ"ﬂgfm-ﬂ'ﬁfWiﬁﬁia’gi&sr;ﬂla)d'ﬂ'es:i-'

n the op amp circuits,

il '=-ﬁie'--¢p#rs't_ian:.nr's‘-“_m-p_lg':-i's'catg%ﬂ;_--gms.._.
mple gates inio moré compion cireut,
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Define and caley]

ate the various factors o [ plant load and economy. |

e

NETWORK ANALYSIS

<01 Stadent wil] able to work with basic fund

amentals, theorems used in circuit’s
analysis,

—_—

i —
Student will able 10 work with steady st

Attenuators. filters

Co2 ate analysis of different AC cireuits,

and coupled circuit,

COMMUNICATION SKILLS

[ | After gomng through the content of the syllabus, t}
cor |

1¢ students will be able to focus on
the development of their personality

At the end of the course. the students will be able 1o develoy

CO2 | improve Vocabulary. srammatical

with the help of good communication skills,

> comprehension,
ability, enhance writing skills,

correspond with

others and enhance skills in spoken English. |
b Tl
TE- PART -1
POWER SYSTEM ENGINEERING
| Ccol Ability 10 model and represent power system components ST
CO2 | Ability 1o use software

development ools to simul
Ability to implement corrective me
1o the system problems

ate and analyze the System

asure for immediate as well as long term solution
cO3

ELECTRICAL MACHINF DESIGN

An ability to design a system, o component to Inwtm needs,
b w:l%bcﬂblz o compare different options based on results, and ah)
R i i different industrial

differentiate and =4

¢ 10 analyze and
application to meet desired needs within
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| Stadeats il i, .
CO2 | Students will hyilg an
related 1o mach: |
e S machine v.l-f-lﬂ Cquipment design problems. |
With the | the b'“lt LI‘IU“iLdF_ m ;hc |'ﬁhl-<-]lll1c R P e e ]

S, equipment’s design and course, students |
C03 “r‘ i Y -
il be able 10 develop computer programs for the utility and machine design

ability 1o wdentify, formulare and solve industrial problems |

techniques, |
gt-uci?'".h_.jl"—*"":'—‘——--—-——--—.————-—————» — S—
Co4 | eemts will understand broagd education necessary o understand the impact of

| electnical machine design solutions in a global and cconomical context l
=0l e

CONTROL. SYSTEM 1

system E't‘lalf'il..]'l'ldllt.d”}n

f‘“———'——-—-—'————--'———————-_.._ e
]} CO1 | Swdents will be able to analyze and represent the control

CO2 | Students will be able to analyze the control system in time

i-—-._____._____,_____

and Ircqucnuy domaimn,

MICROCONTROILLER AND MICROPROCESSORS

Coi TToU inderstand the basic architecture of 8051 and 8086, '
——— e e e —y e —'————-—._—~——-—_.-—"———-___ - _.i
' | To understand the hasic programming used in microcontroller and microprocessor |
(€O
| based systems. |
-t___ —

= - - - 1 v 5
| CO3 | To implement an > system using microcontrollers and processors.

CO4 | To understand aupr-:mcssor 8087 and some high end Processors.

e ) -
A
|

COs f To develop i mtc;luunb to real world devices.

SIGNALS AND SYSTEMS
Be able to classify systems based on their properties: in particular, to understand ard™ and
CO1 | exploit the implications of linearity, lime-invariance, causality, memory, and

| bounded-input, bounded-out (BIBO) stability

Determine Fourier transforms for continuous-time and discrete-time signals (or
coz mmﬂimﬂﬁe fﬂmﬂﬂﬂﬂ} and umlﬂrmnd how to interpret and plot Fourier
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I 1o treat

MCTE. New Dey :

7313233

[,nderssand the need 1 define two ne

W

transforms—the Laplace ;md?{r;ms!hrr'-
ader than what
Understand the relationships

15—

HU]HSEUI ol c _ k. :
f Signals bro the Founer transtorm can handle.

'_'.___‘—.'___‘—' s

ntations of LTI systems —

among the various represe

linear cmmanl-uuctﬁciem difference or differential ¢

quation, fmqueucy response,
lranster function, and impulse fesponse—and infer one representation from another

(e.g.. determine the impulse response from the difference equation. ete. ).

Understand the Properties, as well the analysis and design implications, of
interconnections of [T] Systems—parallel, series (cascade), and feedback—in the

ttme and transform domains.

e R

TE- PART - 1]

—

ELECTROMAGNETIC FIELDS

. -{'al__-_]_'l :ilirmr'u_thé basic mathematical concepts related to clectromagnetic vector fie Ids |
T — = & - === i S T =1
' | Lo impart knowledge on the concepts of electrostarics. electrical potential. energy
| €02 :
! density and their applications. |.
— ] 5 : T I S e e ———
I To impan knowledge on the concepts of magneto statics. magnetic flux density, i
o3 { . ik
scalar and vector potential and its applications. .
To impart knowledge on the concepts of Concepts of Eiectromagne,m—: wives and '
04 =
| Pointing vector,
R 17 im;-";an knowledge on the concepts of 'Conee_:pts ol electromagnetic waves and |
COs il
Pointing vector.
POWER SYSTEM ANALYSIS
CO1 | Use the models of power system components and analyze m
Compute various electrical parameters of power system under various fault
cO2 Iy
conditions.
- CO3 | Carry out the stability siydiey
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!NDUSTRIAL MANAGFMFN] & ECONOMICS

An ability 10 function on muludmlhlzn.uyh. ams = &5 ra

sz— """"

———— e & e e ——— - - |
.llc uml m[w enp) |
____-'————__.

Websitg, nwu.-.-'ll1'rnﬂIru'rrl’nu.rn.lrlu}'r E Code: 2254)

o1 |

|
n;:.muur ing problems
""“*“—*——»'—'ﬁ—‘—*——h—— — — e
CO3 | An understandmg ot professional and elim.ui u,s;mns!hrluy
o = : — e e e
CO4 | An ability to communicate etfectively
S ._._._.‘.—-—-_.-.____________,_ — ]
The broad education necessary 1o understand (he tmpact of engineering solutions in |
COs , |
global. economic. cavironmental, and societal context |
— e S =5 : : P age in life-] e |
CO6 | A recognition of the need for. and an ability to engage in life- ong learning |
=R —e
: e .
CO7 | A knowledge of contemporary issues lg
B . —— e ]
ELECTRICAL DRIVES
L con | Analyze the operation of the converter, Lhrlmlc] fed de drive 8. .:
| COZ Iﬁdl\'zc the o aper ation of both LIJHNILd-i“I]ﬂlI modern uulul..tmn motor drives, 1

i

CoO3 [3'.‘.“»1]:,]1 the « current and speed mnlmlh.ra for
|

a cinsud Innp sohd-state ¢

o muin_ir c!ri\'c.-
| CO4 | Select the drives for any particular dpplu.aucm

— e e

POWER SYSTEM OPERATION AND CONTROL1,

ol Calculate the economic load dm;mlr.h for a glwn ;L_ncfulnxmnud ‘-Pbtlhultmn.\ R
€02 | Model the governor system, il et i i £l =
: T U e s S =l 2
CO3 | Identify the blocks in a load I!requeucy control system.
€04 | Calculate the amount of reactive POWer 1o be compensated in 0N svs




y
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Bl
O design protection controls as per requirement.

Students will unde

——

=) .
rstand their responsibil

T i T e
ty n designing protective schemes. 5
Leamer will

ek . - _-__-_“—_‘_‘—‘—
CO4 able to design and yse Protection equipment's cconomically and !'
|
understands jis Mpact on environmen;, .’
S e I
o - " E _-_'_‘__-__—_—'_'_‘_‘—-—-—_'_-_'_‘_- i
Students wi] have an ability to use technical skills, and modern engineering tools |
COs : 1 : |
necessary for engimneering practice ,’
= e — =i}
e e IR Bt
SMART ELECTRIC GRID
! | Acquire in-depth understanding on recent development of Power grids, i.e. smart |
booay {7
| | grid

C-(E_F.Apply advanced EII'lE;lEJES_.[;EJI_H _______

in planning and Operation of smart grids ‘

e e L . ———un TR
| €03 | Acauire skills in presentation and interpretation of results in writlen form. '
; i 4 e, et e

EHV A.C. TRANSMISSION SYSTEM

CO1 | Highlight need for EHV ac transmission. i
CO2 | Calculate line and ground parameters, :i
- 4 - . - _-_-_‘_‘_‘_-_-_‘_‘;—-__‘__‘_-——v
CO3 | Enlist problems encountered in EFV lransmission, .
r—(,'()hi Express issues related 10 UHV n':i—nsmission discussed, ;
BE- PART - I1
HIGH VOLTAGE ENGINEERJNG
Reproduce
CO1 '

__H_______ﬂ———____kﬁ__“_____ﬂ_a_————__.____‘__‘
coneepts of hr::afcdﬂwn phenome

non of |
h varioys Causes of o

vervoltage and




T g

. |

Rt e

st ad veproduce v i
CO2 . _ eproduce varioys methods of generation and measurement of ) AC amd
impulse high voltage.

CO3 Dtmmu;tme an 'hﬂi'-y 10 carry vanous DC A("—n;d-_'r'lﬂhal;v.'-thlt|r1g on high voltage
© | equipments and materials,

A‘wly “fﬂy measures, unhi“ﬂ- Shicldllng_i:i—l:i_ﬂ}_ﬁﬂ.l- of HV apparatus reqeired in
High volage laboratory

S T i, Ao s i e —

POWER QUALITY AND HARMONICS
‘CO1 | Characterize power quality events. I

CO2 | Reproduce couses of voltage sag and Cs_i-l:l;l-li_lé_lil;!ghllllt!c of volr
C03

o4

age suy

Carry out harmonic analysis and caleulate total harmonic distortion,

l Caleulate parameters for passive harmonic filter.

INDUSTRIAL AUTOMATION

Desceribe working of various blocks of basic induslriﬁﬂaﬁ;iﬁéﬁ;ﬁ;;a&cr_ﬁ e

"Conneet the peripherals with the PLC.

e

3| Use various PLC functions and develop small PLC progranss.

Summarize Distributed control system and SCADA system,

—

Use various industrial motor drives for the lmmi

f
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SPECIAL TOPICS IN ELECTRICAL ENGINEERING
CO1 | Desecribe the process of restructuring of power system

ERIESEE
| CO2 | Identify various operation of restructured power system, |

d - > = : A1 AT 5 iffere clectrieal ]
SAE = s et i ort & conservation in different electrica I

g | Leam the preparation of energy audit rep |
ool T o L |

R




VILASRAO DESIIMUKH FOUNDATION GROUP OF INSTITUTTONS, LATUR

Plot No. 1654, Additionsd MIDC, N SR B
I 3 Additionsd MIDC, Near g Manjara Sugar, Barshi Road, Latsir, Mabarishics 41351

! W
Vilisrao Déshmukh Fousdation
(Appraved by AICTE, New Delhi & recognizedl by Gove. of Maharashiea and affiliated to DBATU Lonere. Dist. Raigad)

T (02382) 26773130 Sknk e 1
I (B23R2) 267737/22/33 Emapit-info.engaivdlin Website: www.vdfengineering.coin{DTE Code: 2254)

CO’s OF ELECTRICAL ENGINEERING DEPARTMENT

ACADEMIC YEAR 2017-18

Vision

Toprovide quality education to produce world leading, highly skilled, dynamic & innovative

clectrical engineers with best human v alues 1o contribute the knowledge for the betterment ol
sociery

1
' Mission

* To provide high quality and effective ediication in the field ol electrical engineering

s Tocreate etfective interface with industries and communities.

* To unpart quality and value based education enabling the swudents to meet the growing

challenges in the industry

To develop students to cope up with modern technelogy to meet industey needs .

¢ To provide extension services to rural society, industry professionals, and higher learning . ‘
i the Held of Electrieal Enginecring.

*  To muake the students awaie of thie impact of Electrical Enginecring in the elobal scenarnio
and the challenges of Elecirical based industries and organizations.

*  Toprovide knowledae-based services and technologies 1o meet the needs of Society

Graduate Attributes

The Graduate Anributes are the knowledge skills and attitudes which the students have at the time of
graduation. These Graduate Attributes identified by National Board of Accreditation are as [oltows:

1. Engineering knowledge: Apply the knowledge of mathematics, science. engineering fundamentals
and an engineering specialization 1o the solution of complex engineering problems. :

2. Problem analysis: Identify, formulate, research literature, and analyze complex engineering problems
reaching substantizted conclusions using first principles of mathematics. natural seiences and engineering
sciences. "

3. Design/development of solutions: Design solutions for complex engineeri ng problems and design
system compaonents or processes that meet the specified needs with appropriate consideration for the
public health and safety, and the cultural, societal, and environmental considerations.
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‘_L (]_u?‘-[uﬂ 1'_’*'esng:nwns of complex problems: Use research-based knowledge and research methods
et ing design of experiments, analysis and interpretation of data, and synthesis of the mformation to
provide valid conclusions.

&N : S Creates cplicd : : i

S lﬂdt,.rn tool usage: Create, select, and apply appropriate techniques, resources, and modern
engineening and IT tools including prediction and modeling to complex engineering activities with an
understanding of the limitations.

6. The engineer and society: Apply reasoning informed by the contextual knowledge to assess societal,
health. safety, legal and cultural issues and the consequent responsibilities relevant to the protesstonal
engIneerng practice,

7. Environment and sustainability: Understand the impact of the professional engineering solutions i
societal and environmental contexts, and demonstrate Vision The vision of the department is to achieve
excellence i teaching, leaming, research and transfer of technology and overall development of studenis
Mission Imparting quality education. looking after holistic development of students and conducting need
hased research and extension. the knowledge of, and need for sustainable development.

8. Ethies: Apply ethical principles and commit to professional ethics and responsibhties and noans of
the engineering practice.

9. Individual and team work: Function effectively as an individual. and as a member or lender in
diverse teams, and in multidisciplinary settings.

10. Communication: Communicate effectively on complex engineering activities with the engineenng
community and with society at large. such as, being able to comprehend and write effective reports and
design documentation, make effective presentations, and give and receive clear instructions.

11. Project management and finance: Demonstrate knowledge and understanding of the engineering
andd management principles and apply these to one’s own work. as a member and leader in a team, to
manage projects and in multidisciplinary environments.

12. Life-long learning: Recognize the need for, and have the preparation and ability to engage in
independent and life-long learning in the broadest context of technological change.

Program Educational Objective

To equip graduates with a strong foundation in engineering science and Ele::tr j
PEO1 Engineering fundamentals to become effective collaborates, researchers and real-
time problem solver with technical competencies.

| Perceive the limitation and impact of engineering solutions ir: social, lcgﬁl-,
PEO2 environmental, Economical and multidisciplinary contexts. '

e ————r




VILASRAO DESHMUKH FOUNDATION GROUP OF INSTITUTIONS, LATUR

Plot No.1hSA,

Addittonal M ey o
IDC, Near to Manjara Sugar, Barshi Road, Latur. Matarashica 413534

f Vilasrao D
{Approved by ATCTE, New Delhi & . L :
eihi & recognized by Gove, of Maharashtrs and affiliated to DEATU Lonere. Dist. Raigad)

T (02382) 267731/32/33 Eahila
“mail-info.engedi vdlin Website: www.vilfenginecring.co.in(DTE Code: 2254)

5 | Excel in industev/ technie Ve :
PEG3 |- ? "l]'“'1 mdustry’ technical profession, higher studies, and entrepreneurship
| Sxhibiting global competitiveness.

—_—

Course Outcomes:

SE- PART- |

Engineering Mathematies - 111

T g - =
€Ol Apply basic mathematical tools for solving engincering problems. |

oF T T T e ; : I T —

. Provide skills in vector calculus & linear differential equations which would enable |
| - = . . . . . = e . |
| €Oz them to devise engineering solutions for given situations they may encounter in their |
' |

| Profession.

1
E Deploy skills effectively in the solution of problems. principally in the arca of

|
i CcO3 , Enginecring Student will demonstrate basic knowledge of L.D.E.. P.D.EE.. Vector &

|l ET
1

| i |

Electrical Machines-1

Design and conduct experiments as well as analyse the parameter of DC machine &
COl :
Transtormer.

Develop understanding of professional & ethical responsibility of DC machine & i
CO2
Transformer.

Analysis and investigation of the major performance characteristics of different types

CO3
of motors.

ELECTRICAL MEASURMENT AND INSTRUMENTS i

Discuss the operating principles of common electrical and electronic measuring

instruments, devices and circuits, and their application to testing;
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= | - ~ s v
CO2 | Measure the performance of equipment and circuits:

1----- et e s )

13 Identity and classify error sources, and nplmn how their effects can be minimized m |
CO3

| particular measurement situations;

AT I SNOAP Y =

i ( ('!4 i Discuss human and enviconmental nnphmhom of measurement systems:

| ey T L |l e — |

COs | -“"*“3['“"" e single- and three-phase cireuits to determine voltage and current v alues; |
SE—— +_.,_._____
Analvze test measurements and circuit performance mathematically in in both time and
COe |
| Frequency domains
: : i
ELECTRONICS DEVICS AND CIRCUITS
s e = P
1§ Able to identify, analvze op-amp circuit topologies and discuss the relative '
cCOo1 | : |
| properties of op-amp circuits. —ll
2 e - - e
co?2 I Able 1o combine simple gates into more complex cireuit. |
' ——————— - — _— -
CO3 l Able 1o demonstrate the operation of simple logic gates. J
NUMERICAL METHODS USINGMATLAB
| Solve various methods of numerical analysis of linear and non linear problems in
- Co1

MATLAB by writing program.
CO2 | Use of method for solving the problems in engineering

Develop algorithm, flow chart and computer program for solution of linear and |
= thm. _

nonlinear problems

CO3

SE- PART - 11 3

ENGINEERING MATHEMATICS - IV

Bl ~Students will demonstrate basic knowledge of Laplace transform-
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s .

wansform, Besselfunction & € “omplex Variable,

| cns Students will show the Lm:’wl\tunmnp ol impuu of I ngpMullwumms on Electrical

| Engg,

CO3 | Students who can participate & succeed in competitive exams like GATE, GRE,

R SIOR R

ELECTRICAL MACHINE - 11

r C()I_[ Student will he able to determine performance of the induction motor. | 1
cO2 \ Student will he able to :1:.-»]3_4—1 rating of induction motor for a given application |

| €03 ! Student will be able to evaluate parameters of single phase induction motor J |

'L CO4 | Student will be able 1o L‘:\*uluulc'}--c?I'm:l_11:-.|m'l-'ﬂt-l:.ﬁ:_¢_ ﬁﬁﬁsc synchronous machines | :

| g i.

| COS | Sludt:m will be able to dus_i_é:_fn three phueu;*_wimling ol AC machines

e )

| Student will be able to ticsigu the tatings of uym.hwnuus machines for given

| o6 |

| application ‘

ANALOG AND DIGITAL CIRCULT

CO1 | Able wo.identify, analyze op-amp cireuit topologies and design the op amp eirewts.

CcO2 | Ablew demonstrate the npcmtmn ol simple logic gates.

Able 10 combine simple gates into more complex cireuit.

POWER PLANT ENGINEERING

Wlﬁﬂ# of the operation, construetion and design ol various components e

- Caleulate the performance paramelers ol various power plants
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| -
O3 | Detine and cateulate the various factors of plant load and economy

NETWORK ANALYSIS

T = =

CcO

| analvsis.

| Student will able 1o work with basic fundamentals. theorems used in circuit’s

) | ot ' Studemt will able to work with steady state analysis of dilferent AC circuits.
- |

i Attenuators, filters and coupled circuit.

COMMUNICATION SKILLS

COl1

Alter going throush the content of the syvllabus, the students will be able 1o focus on

the development of their personality with the help of good communication skills.

- At the end of the course. the students will be able to develop comprehension.

CO2 | improve Vocabulary. srammatical abilitv. enhance writing skills, correspond with
I o = - -

- others and enhance skills in spoken English.
|

TE- PART -1
POWER SYSTEM ENGINEERING

| CO1 | Ability to model and represent power system components |

! gl =]
CO2 | Ability 1o use software development tools to simulate and analyze the system

Ability to implement corrective measure for immediate as well as long term solution

CO3
to the system problems
ELECTRICAL MACHINE DESIGN
An ability to design a system, a component to meet desired needs, differentiate and
will be able to compare different options based on results, and able to analyze and
co1

interpret results for different industrial application to meet desired needs within

realistic constraints and confirms manufacture ability, S
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!
i E Students will build an ability to identify, formulate and solve industrial problems

L | ul'llud to machine and ‘quipmcm design problems. '

; at i A o
“”1 the hﬂ‘*lu k!m\\rlcﬂtu of the machines, Lqum:mm 5 du.u-u uml course. se. student:

]

CO3 | will be able to develop computer programs for the utility and machine design
techniques.
o | Students will understand broad education necessary Lo understand the impact of ]
] ' electrical machine design solutions in a global and economical context. I,
CONTROL SYSTEM 1
~cot )

Students will be able to analyze and represent the control system mathematically.

CO2 | Students will be able to analyze the control system in time and frequency domain.

MICROCONTROLLER AND MICROP ROCESSORS

COl TTo Lnderstand the basic architecture ol 8051 and 8056. '

“To understand the basic programming used in microcontroller and microprocessor
co2 |
| based systems.

e ——

CO3 | To implement any system using microcontrollers and processors.

B R _—

cO4 | "! 0 undu stand coprocessor 8087 and some high end processors. i

; ‘._-‘._ e —

( O‘ . In develop interfacing to real world devices.

e ——

SIGNALS AND SYSTEMS

——

= —-__-—_-_-_—_ . “+ v . 1
Be able to classify systems hased on their properties: in particular, to understand and \
COl1 exploit the implications of linearity, lime-invariance, causality, memory, and

bounded-input, hounded-out (BIBO) stability

|

‘ Determine Fourier wranstorms for continuous-time and discrete-time signals (or \
1 . - H
\ CcO2 | impulse-response functions), and understand how to interpret and plot Fourier

wansform magnitude and phase functions.

Vilasrao Desh Ilkit Foun ‘Hlm' *II
Group of luﬂmum M
Plot, No.165A, Add. MIDE,

wmnsuw m e
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[y : = - :
\I cos | Understand the need to define two new transforms—the Laplace and Z transforms—
i S

| to treat a class of signals broader than what the Fourier transform can handle
i

|
|
-

| Understand the relationships among the various representations of LTI systems—

o \ linear constant-coefficient difference or differential equation. frequency response

e —————

| transfer function, and impuls¢ response—and infer one representation from another

E. (¢.g.. determine the impulse response from the difference equation. etc.).

[ Understand the pmpt.mm as well the analysis and design nnphualmﬂa of

| COS5 '. interconnections of LTI systems—parallel. series (cascade). and feedback—in the

|

| s = ! Y |
| time and transform domains. .

L 1

TE- PART - 11

FELECTROMAGNETIC FIELDS

('.()1- -i o introduce the basic mathematical concepts 1J¢1Lui 1o diulro.uwnuh_ veclor fields |
L [

To impart knowledge on the concepts of electrostatics. electrical potential, energy

| Cco2 | e
| 1 density and their applications. '.
' I To impart knowledge on the concepts of nmumm statics. magnetic flux density, |
- COo3 |
i scalar and vector potential and its applications. ‘
| _ : . 2]
r | To impart knowledee on the concepts of Concepts of electromagnetic waves and '

s T S T \
| | Pointing vector. |

il 0 i . s
TS To impart knowledge on the concepts of Concepts of electromagnetic wayes and
1 CO5 Do
Pointing vector.

POWER SYSTEM AN ALYSIS

CO1 | Use the models of power system components and analyze them.
l_ Compute Various electrical parameters of power system under various fault

conditions.

CO3 | Carry out the stability studies for a single machine infinite bus system.

& anvl :
Principal
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CONTROL SYSTEM-11

COl \ Students will be able o design the controlle

. i woller in time and lrequency domain. ]
cO2 \ Students will be able 1o analvze o

and design the control system in modern approach. |

g

CO3 | Students will be able (o analvze ineur control system
be able to analyze the non linear control system
CO3 | Students will be able 10 3 screte time control system.
lL o ts will be able to analyze the discrete time control system. |

POWER ELECTRONICS

I*EEE Understand the fundamental principles and applications _nl'_pm;ur_eiu?trnﬁi_cﬁ?ihl.:il.~: ||
!

1] €02 l Solve problems and design switching regulators according to spur?huuliﬁﬂh. i |
b

l O3 '1 Use Computer-aided techniques [or lh:dum;ﬂFpu.awci'_nﬂ\-'m'lcr]iruull_:e, X l
1

'|1 CE}:; l Appreciate the latest dc\'uinpmc:nls. in ;Tuwu:- clectronics. = T I|
i e e e = |
!'.L COS \ Assimilate new technological and development in related field

ELECTRICAL ESTIMATION & ELECTRICAL UTILIZATION

l ] To develop ability amongst the students to design heating element for resistance
furnaces and design-illumination schemes. To develop ability amongst the students
| CO1 ; e ! : i :
' 10 analyze the Performance of arc furnaces, electrie traction, different sources of
|
light. illumination schemes, electric traction.

Students will understand domestic installation service connection and caleulation of
CcO2

number of different materials in the form of an estimate.

Srudents will develop self and lifelong learning skills, introduce professionalism for
cO3 ’
successful career. J

BE- PART -~ 1 ™ e

Principal
Vilasrao Deshmukh Foundatior
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; & KCONOMICS
L coy | An ‘h‘ilm to function on multidisciplinary teans STy |
€ W IR Bt |
_ff)_z__l_'_fm hh””‘.‘-‘_m uicnnh formulate, and solve anﬁwuth& Dl’uiﬁl-un;: ‘
CO3 1: An underst: ““1“11- ol Pmlvwmn il and ethical n.:aﬁunsi_l;ilil;_ ‘
CO4 I| An dhlh'l\ o L(\n'yn';l““h;_lb LHH tively & My IS i
Rl st \
'! o5 | The broad education m:l.'c:qa;u'}' 0 tlli—fj\!t'ﬁlg‘lirl.hmu,l ol engineering solutions in a
E | global. economic. environmental, and societal context I|
| CO6 | A reco 'nmun_ul the need for, and :1::1_11_1_1?;;10 engage in life- iom‘. (L_llﬂm__ S _!i
BASR v =y - OO |
]! cO7 | A knowledge u! uununpnur}« 18sues _J
ELECTRICAL DRIVES y 1
CcOl1 T Anaiy e the “"!L"hlllnl‘l Cof the converier, Wﬁd de drive. [y . JI
LU‘!- ____Lz nl vze the Upemuun of both classical and maodern mdl.lcnm_xm—nfirr -:lrwt::-.__ b |
| . Co3 Lk:.;_n Ju_tm cent and HI:L_LEE_:.;nLrtm!IL:a for a closed loop solid- smh_. r_1 i_»_m“l“i l‘i*’_. ; !
'} co4 | S(.l#,LI the drives for :my pdﬂI‘uUll“ ﬂl"l’h"‘m“ﬂ_u_ _____ _ e j
1 o e = =

POW FR SY STL\I ()P‘E RA ! TON ;\NI} CONTROL

11Lﬂ1’0 8
[ l,u L ic ) S \'L." BLHElﬂt(‘.—r E“ d I(h”. ‘hr“_bl

e ————

Model the governor system.

e —————

[dcmif\- the b!tx.ka in a load Fruquum,y control sy‘stem

——— e —
—

_—

—— i e

SRS

- B

SWITCH GEAR AND PROTECTION | —
31 | Studen Srudents will dhlt. 10 use ma!h-::malwal tools and m;,m-.a.rmb knowledge to study th
Col tude : i

e —————————
=

Vllambutm; h Foundaty
Group of luﬂmﬁmm
Plot, o 165A, Add. NIDE. Newr
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O3 | S e
O [ s Wall underst: it ;
erstand their tesponsibility in designing ?l‘{:icult\'cml— 1
Leamer will ¢ : B SEemes: |
t!hlt.: > 5
CO4 10 design and use protection equipment’s economically and

understands its impact on environment,

Students will have i ; ; I
COs an ability to use technical skills, and modern engineering twols

necessary for engineering practice.

SMART ELECTRIC GRID

Acquire in-depth understanding on recent development of power grids, 1.e. smart i

—_ [

CO1

CO2 | Apply advanced analysis tools in planning and operation of smart arids

CO3 | Acquire skills in presentation and interpretation-of results in written form. '

EHV A.C. TRANSMISSION SYSTEM
CO1 | Highlight need for EHV ac transmission.

02 | Calculate line and ground parameters.

CO3 | Enlist problems encountered in EHV transmission.

CO4 | Express issues related to UHV transmission discussed.

BE- PART - 11

HIGH VOLTAGE ENGINEERING
i T medm @usepu in breadth with various coneepts of breakdown.

o rm hqwdand gaseous materials along with various causes of overvol
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VORI A saenstiremant ol 3%, A nnd
iﬁ‘-l[-\ulz-v high valage.

——

CO3

Decrne.maualt' an ahllm 1o mrf\‘ vartons DC, AC and HpRse Desting on bigh veltage :
] oguipments and materials.

CO4 -‘\P‘P‘l\ safety measures. cnﬁhma. ahwldmg for layout of HV ¢ appiritus reguired in
Hlt—h vohiage laboraory

POWER QUALITY AND HARMl)NI(“n

o ﬂwrm.wnzc power quality events.

o l Reproduce causes of voliage sag and estimate magmitude of voltige sag

. «m i Camry out hannnnu. lmalyula am‘umluulaw lmui yarmonie distortion
1 L ST

ts

1’ o4 ! Caleulate parameters for passive harmonic filter

INDUSTRIAL AUTOMATION
CO1 | Describe working of various blocks of basic incimtrmt atomution system.

€03 | Connect the peripherals with the PLC.

e — - —
e —

n ﬁn various PLC functions and dewlup smnll PLC pmgmmn

s Distributed control system and SCADA "Y"W“‘ =
Lise varions industrial motor drives for the Industridl Autoration
| \ND FACTS ,
?;.':-L. ; e 2 T ‘.m i mt A s da\'im' o

s 3 nt € ﬁnﬁmlﬂ
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PO €O OF ELECTRONIC & TELECOMMUNICA ION ENGINEERING DEPARTMENT

ACADEMIC YEAR 2021-22

Vision

To be a CET‘IH‘? of technical education in clectronics & electronic communication (o provide
excellent technical resources to create technoerats for the well-being of society..

Mission

To ediicate the scholars of electronics & communication engineering  stream with: well-
defined and rigorously structured curriculum and well equipped laboratories 1o meet the
growing challenges of the Industry,

Encouraging students with basic course knowledge to go for further higher Education.

Promoting scholars towards research through constant interaction with reseurch organdzations
and Indusiries..

Graduate Attributes [Program Outeomes (POS)]

The _Gr}ldnmﬁ;ﬁll}jiﬁutus are the knowledge skills and attitudes which the students have at the time o
graduation. These Graduate Atributes identified by National Board of Accreditation are as follows

PO-1. Engineering knowledge: Apply the knowledge of mathematics, science, cnulnecring
fundamentals and an engineering specialization to the solution of complex engineering prabicins.

PO-2. Problem analysis: Identify, formulate, research literature, and analyze comples englivening
problems reaching substantisted conelusions using lirst principles of mathematies, nitual sclences
“and engineering seiences,

PO-3. Design/development of solutions: Design solutions for comples engitieering problems and
design sysiem components or processes that meet the specified needs with appropriate considerytion)
for the public health and satery, and the cultural, societl, and enviranmental considerations

PO-4, Conduet investigations of complex problems: Use rescireh-based Knowledge and research
methods ineluding design of experiments, analysis anmd bnterpretation: of data, aod svathesis ol the
information to provide valid conclusions,

PO-8, Modern tool usage: Create, select, and apply approprinte teehifques, resoures dinl dere
engineering and |1 tools including predicrion and modeling to camples engingering doevitos witl un

]
understanding of the limitations. e A0 193 H
2 'r-i' L A

1
principal
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PO-6. The enpineer and society: Apply reasoning informed by the contextual knowledpe 10 assess
ﬁnciu'“" health, safety. legal and cultural issues and the consequent responsibilities relevant to the
professional engineering practice,

PO-7. Environment an sustainnbility: Understand the impact of the professional engineenng
solutions: in -sm:'i__ctal and ‘environmental contexts; and demonstrate Vision The vision of the
department is 1o achieve excellence in teaching, learning, research and transfer of technolozy and
overall development of students. Mission Imparting quality education, looking after holistic
development af students and conducting need based research and extension. The knowledge of, and

need for sustainable development.

PO-§. Ethics: Apply erhical principles and commit to professional ethics and responsibilities and
norms: of the engineering practice,

PO-9. Individual and team work: Funetion effectively as an individual, and as a member or leader

in diverse teams, and in multidisciplinary settings,

Communicate effectively on complex engincering activities with the
d with society at farge, such as, being able to comprehend and write
documentation, make effective presentations. and give and receive clear

PO-10. Communication:
ENZINECHing comminity an
eflective reports and desion
InStEuctions.

PO-11 Project management and finance: Demonstrate know ledge and understanding of the

engincering and management principles and apply thiese 1o one’s own work; as a member and leader
H1 8 tean, to manage projects and in multidisciplinary environments.

PO-12. Life-long learning; Recognize the need for. and have the preparation and ability 1o engace in

independent and life-long learning in the broadest context of lechnological change. .

Program Educational Objectives.

To provide requisite Engineering knowledge as well as infornation about recent trends in
U the field of communication Engineering to the students

To develop lifelong learing environment for multidisciplinary engineering education.

PEO2
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Course Outcomes:

SE (E&TC) Part — |

ENGINEERING MATHEMATICS -111

Sﬁilv- i hi hEr L8]] del ['L ar tl-f i i i l.'"
.‘:‘01 ) © g e I EI‘EI'I1.IE!| Equ‘]tlnn usin ﬂp K 1 : i I i ] I
EHEI] E?JI Ejeftl‘l-:ﬂl cim Ll]ts. i g P‘ ﬂpﬂa[f.‘ lﬂ{:]’l“lq“as ﬂ.‘l “'IUdEII g d CI

Si:_ll-ve pr‘c’_blems related to Fourier transform, g
C€O2 | Communication Systems and Sipgna) rocessing:

K Gblaml !merpalgling pplynumiais, numerically differentiate and integrate functions,
03 numgm_:a] squ_uuns of differential equations using single step and multi-step iterative
methods used in modern scientific computing

o4 Perform vector differentiation and integration.
Electromagnetic fields.

place transform and applications (o

anaiyze the veetor fields and apply to

COS5 A-ng]_'_-:'zé conformal mappings, transformations and perform cantour integration of complex
funetions in the study of electrostatics and signal processing

DIGITAL ELECTRONICS
CO1 | Use the basic logic gates and various reduction technigues of digital logic circuit in detail,
CO2 | Design combinational and sequential circuits
CO3 | Design and implement hardware circuit to test performance and application,
. Understand the architecture and use of VHDL for basic operations and Simulate using
€od simulation software

ELECTRONIC DEVICES & CIRCUITS
| col Comply and verify parameters after exciting devices by any stated method.
CO2 | Implementcircuit and test the performance, |
CO3 | Analyze small signal model of FET and MOSFET,

COo4 Explain behavior of FET at low frequency.
CO5 | Design an adjustable voltage regulatar circuits,

FELECTRICAL MACHINES & INSTRUMENTS : ‘ :
The ability to formulate and then analyze the working 9r' any electrical maching using
Sk nmlh‘ematicaf model under loaded and unloaded conditions, g

CO2 | The skill to analyze the response of any electrical machine.

: an eleciric hine e [
CO3 | The ability to troubleshoot the operation of an electrical machi
1 e =2 9 Al |'|..I'E|1| RPP”L‘““UH.—._'_'F_
C04 e TH el O o ]L' TEAsSUTInE Hstrument |{” a.gl o ‘I
Ihe ability to select a suitab 5 Fﬂﬂ
principal
peshmu poundation
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b ol [nstitutians [_:il.
Gmupﬂl 1Re4 Aid Ulr]ﬂdhlumn
HTrqu:a Sugai Sarabi Aoad.
10

s



L.

- 2 S, LATUR
VILASRAO DESHMUKH FOUNDATION GROUP OF INSTITUTION

; litrn 413531
Plor No165A, Additionn ] AIDC. Near to Mafnra S Brshid o Lo, Maharash
cre, THsL Raigad)

! DBATL Lon

CApproved by WFCTE, New Delil & recogaized by Govt, of Mahiaeashies and affiliated 10
i TE Codet
Wehsite: wwwadfengincering.co.n (DTE Code

T 02382y 26773173233 Emall-infocnpgiyaf.li
2354
: 2% L e, e » 10 the influence of the |
COs I'he ability to estimate and correct deviations in measurements due to J
instrument and duoe to the accuracy af the instroment.
: iyt ior d lacal human
CO6 | Learn and know about and being able to use global. regional, nﬂtiﬂnal. and lo J
[ rights instruments and mechanisms for the protection of human rights

SE (E&TC) Part— 111

NETWORK THEORY .
Apply knowledge of nathematics to solve numerical based on netwerk simplification and it

will be used to analyze the same. _ -
Design passive filters and attenuators theoretically and practically. To apply knowledge for

CO2 | design of active filters as well as digital filters and even extend this to advance adaptive
filters

[ CO3 Identify issues related to transmission of signals. analyze different RLC networks. —
CO4 | Find lechnology recognition for the benefit of the society e

Col

BASIC HUMAN RIGHTS : ;
Simply put. human rights education is all learning that develops the knowledee. skills, and

|_ Col

values of human rights..
coz Strengthen the réspect for human rights and fundamental freedoms.
CO3 e . i : :
Enable all persons to participate effactively in a free society
CO4 Learn about human rights principles, such as the universality, indivisibility, and
interdependence of human rights.
COs Learn about regional. national state. and local lavw that reinforces international human rights
= lawy,
o6 Learn and know about and being able 1o use global. regional, national, and local human
rights instruments and mechanisms for the protection of human rights
PROBABILITY THEORY AND RANDOM PROCESSES
- _—‘_-__-_‘_ |
Col1 3 ;
Understand representation of random siznals
. i b, ___\_-_—___‘_-—-_._-1
COZ | 1nyesti gate characteristics of random processes
s s e
— Mla . . 4

CO3' | Make use of theorems related to random signals
Co4 To understand propagation of random signals in LTI Ms——._.k_
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EIECTROMAGNETIC FIELD THOERY
COl1 , |
Understanding the vector fields E, D, H & B —
cO2 Cleared the Coneepts Divergence and Stokes theorem II
CO3 | Get an idea of the concepts: Work done, Potential, Potential gradient and dipole '
CO4 | Get the iden of the terms Conductors, Dielectrics, houndary conditions and capacitance |
COS | Understanding of Poisson’s and Laplace’s equations |
CO6 | Get knowledge about Time Varying Field and Maxwell's Equations !
co7 Get an idea of Lnifonn Plane Wave used for propa |*
DIGITAL SIGNAL PROCESSING -
Co1 Represent diserete-time signals analytically and visualize in time domain 2. 3: & Ii
co2 |
Understand the meaning and implications of the properties of systems and signals _
Co3 _Un_dclr';xta.tnd transform domain and its significance and problems related ta computational |
' complexity
co4 Specify and design digital Nlters
CO5 | praw the structure for realization of a given system |

COMPUTER ARCHITECTURE

CO1 | Learn how computers work

CO2 | Know basic principles of computer’’s working

CO3 | Analyze the perfarmance of computers

CO4 | Know how compulers gre designed and built

COS | Understand issues affecting modern processors (caches, pipelines etc.).
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(@od S'Iud,i:sr ains Ability To Apply Knowledge OF Engineering |n Dresigning Different Case
co2 | Students Get Ability To Conduet Exuer . \TEN T —3
Ioterfacing To Real World ns icﬂ;g:;:menls Based On Interfacing Of Devices To O
c03 g}rfiﬁm Will Be Able To Design Real Time Controllers Using Microcontroller Based
CO4 | Students Get Ability To Interface Mechanical System To Finetion In Multidisciplinary
System Like In Roboties; Alutomobiles i AR L S
cO5 _Sn:tdm_-_n_s Can Identify And Formulate Control And Monitoring Systems Using
: Microcontrollers:
cog | Students Wf.ﬂ Design Cost Effective Real Time System To Serve Engineering Solution For
Glﬂb_aL-SomaJ_ And Eeonomic Context:
" Lgm‘nf:rs Get Acquiainted With Modern Tools Like Programmers, Debuggers, Cross
COT | Compilers And Current IDE LE. Integrated Development Erivironment Tools.
DATA STRUCTURE AND ALGORITHM USING JAVA
€Ol | . : :
T'o Impart The Basic Concepts Of Data Structures And Alporithms.
I'o Understand Concepts About Searching And Serting Techniques.. ,
CO3 Describe How Arrays, Records. Linked Structures Are Represented In Memory And Use \
: Them In Algorithms |
COA4 e , l
To Understand Basic Concepts About Stacks, Queues, Lists Trees And Graphs,
COs To Enable Them To Write Algorithms For Solving Problems With The Help Of Fundamental ]
2y Data Struetures. l
TE (E&TC) Part — 11
ANTENNA AND WAVE PROPAGATION !
COL | Understand the concept of radiation through mathematical formulation 8 _:
CO2 | Plot the characteristics of wire and aperlure intennas, —_—— ‘.
CO3 | Develop the performance characteristics of artiy antenia. T —
CO4 | Measure the antenna parameters and understand its fundainentals. |
CO5 | Understand the behavior gl R em wave propagation__——p— L'-:ﬁu‘i
A 'l
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COMPUTER NETWORK AND CLOUD COMPUTING

co1 | ToMaster The Terminology And Concepts Of The OSI Reference Model And The TCP-IP
Reference Model

coz To Master The Concepts OF Protocols. Network Interfaces. And Desipn/Performance lssues
In Local: Area Networks And Wide Arca Nepwarks,

co3 | e b

To Be Familiar With Wireless Networking Congepts.
CO4 Vol

To Be Familiar With Contemporary Issues In Networking Teclinolagies.
COs3

To Be Familiar With Network Tools And Network Programming

_ For A Given Requirement (Small Scale) OF Wide-Area Networks (Wans). Local Area
COG6 MNetworks (Lans) And Wireless Lans (Wlans) Design It Based On The Market Available
Compenent.

cO7

DIGITAL IMAGE PROCESSING

For A Given Problem Related TCP/P Protocol Developed The Network Programming, A\

CO1 | Review The Fundamental Coneepts Of Digital Image Processing System

C03

co2 Analyze Images In The Freguency Domain Lising Various Transforms.

CO4 | |nterpret Image Seementation And Representation Technigues..

POWER ELECTRONICS
I : i
CO1 | Understand basic principle of power conversion, |.
COZ | Pesien & implement a triggering (eate drive cireuit for 4 power device _ \
CO3 Design & implement protection eircuils for power devices. |
C04 Understand, design & analyze different Pewer electronics converters. ||
COS5 | Utilize pawer converters in different industrial applications
A\
Illl
v
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ACADEMIC YEAR 2020-21

Vision

; Tu_hc? Centre of technical education in electronics & electronic communication to provide
excellent technical resources to create technocrats tor the well-heing of society.,

Mission

. To educate the scholars of elecironics & communication engineering  stream with well-
defined and rigorously. struetured curriculum and well equipped laboratories to meet the
growing challenges of the Industry.

- Encouraging students with basic course knowledge to go for further higher Education,

. Promoting scholars towards research thraugh constant interaction with ressarch arganizations
and Industries..

Graduate Attributes [Program Outcomes (POS)|

The Graduate Attributes are the knowledge skills and attitudes which the students have at the time of
graduation. These Graduate Attributes identified bv National Board of Acereditation are as follows:

PO-1. Engineering knowledge: Apply the knowledze of imathematics. science, engineering
fundamentals and an engineering specialization Lo the solution of complex engingering problems.
PO-2. Problem analysis: Identify, formulate, research fiterature. and analyze complex engineering
prabiems reaching substantiated conclusions using first principles of mathematics, natural sciences
and engineering sciences.

PO-3. Design/development of solutions: Design solutions for complex engineering problems and
desien system components or processes that meet the specified needs with appropriate consideration
for the public health and safety, and the cultural, societal, and environmental considerations.

PO-4, Conduct investigations of complex problems: Use research-based kiowledge and research
methods including de-gign of experiments. analysis and inierpretation o e of e
information to provide valid conclusions.

0.5, Modern tool usage: Create, select, and apply appropriate techniques; resources, and madern
engineering and T tools ineluding prediction and modeling o complex engineering uelivities w ith an
understanding of the limitations. Wﬁ&

. i % |
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Course Qutcomes:
SE (E&TC) Part—1

ENGINEERING MATHEMATICS <111 —
Col Siﬂﬂ higher ovder linear differential equation using appropriate techniques for modeling and \
: analyzing electrical cireuits.

Solve problems related to Fourier transform, Laplace transtorm and applications o

CO2 | Communicalionsystemsand Signal processing

Obtain Interpelating polynomials, numerically differentiate snd integrate functions,

CO3 | numerical solutions of differential equations Lsing single step and mulli-step iterative
miethods used in modern'scientific: gompuling

CO4. Performivecior differentiation and integration; analyze the vector fields and apply to I
Electromagnetic lelds. |

Cos Analyze conformal mappings, transformations and perform contour integration of camples '| !t
= fuﬂctmm in the study of elecirostatics and signal processing i

DIGITAL LOGIC DESIGN

cot Use the basic lozic gates and various reduction techniques of digital logic circuit in detail _]
3.4 \

CO2 | Design combinational and sequential circuils.

CO3 | Design and implement Tardware cireuit fo test performance and application. - ]

CO4 Understand the architecture and use of VHDL for basic operations and Simulate ysind ||
simulation software.

Electronic Devices & Circuits

€Ol | Comply and verify parameters after exciting devices by any stated method. : |
€02 | tmplement circuit and test the performance. { _‘

‘€03 | Analyze small signal model of FET and MOSFET,

C€O4 | pyplain behavior of FET at low frequency.

€05 | Design an adjustable yoltage regulator circuits: _ |

5 [

BASIC HUMAN RIGHTS .
0| Simply put, human rights education is-all learning that develops the knewledge. skills. anl ‘]
values of human rights.
C{[fll'f Strenathen the respect for human rights and fundamental freedoms, i __,\
CO3 | Enable all persons to participate effectively in a free socicty i \
coy | Leamn -aﬁﬁul'hum'ﬁn'fightWaaLhe universality, indivisibility, and |
~ |interdependence of huma Fih £, e
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srnational human rights

d local law that reinforces it

[.earn about regional, national, state. an

COs5
law, =
; i ational. and local human
C06 | Learnand know about and being able to use global, regional, n.m'm;l:;.
| rishts instruments and mechanisms for the protection of humarn ngnis —
NETWORK ANALYSIS — —_;1
, . ; ification and i
Col Apply knowledge of mathematics to solve numerical based on network simplificatic
will'be used to analyze the same. _ _"'_-_'_'—].;_Thed = l_m__
Desipn passive filters and attenuators theoretically and pmctu_:_ally_. To apply _”“; 1_59
CO2 | design of active filiers as well as digital filters and even extend this to advanee agapli
[ filters : —
CDE' | Identify issues related to fransmission of signals, analyze different ELC netwaorks. =
| €04 | Find technolosy recognition for the benefit of the society =
Analog Circuits
CO1 | Understand the charasteristics ofiIC and Op-Amp and identify the internal structure. —\
co? Understand and identify various manufacturing technigues
CO3 Derive and determitie various performances based parameters and their significance for Op-
Amp
CO4 Caomply and verify parameters after exciting 1C by any stated method
COS | Analyze and identify the closed loop stability considerations and /O limitations
CO6 1A nalyze and identify linear and nonlinear applications of Op-Amp.
CO7 | Undersiand and verify results (levels of V & 1) with hardware implementation,
cos | m plement hardwired circuitto test performance and application for what it is being
desioned
SE (E&TC) Part —11
ELECTRICAL MACHINES & INSTRUMENTS
| s
Col The ability to formulate and then analyze the waurkingq!’ any electrical machine using
mathematical model under Joaded and unloaded conditions.
— e -1
COZ | The skill 1o analyze the response of any electrical machine
e o
CO3 | e ability 10 troubleshoot the operation of dn eiectrical maching
-S|
CO4 | e ability 1o selperrsmmstagneasuring instument for a given application
1 T ]
L
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CO35 T'“’ ability to estimate and correct clc?iﬂlinus'in measurements duete the influence of the
nstrument and due to the accuracy of the instrument.
ﬁH_ALOG COMMUNICATION ENGINEERING
col U,ndel'sta.nd -?nd identify the fundamental concepts and various components of analog
communication systems.
CO2 | Understand the concepts of modulation and demodulation lechniques.
€03 | Design circuits to generate modulated and demodulated wave. , —
cOo4 E_qm_p_ s[ud:zhm' with various issues related to analog communication such as modulation.
: demodulation, transmitters and receivers and noise performance.
COs Understand the concepts of madulation and demodulation techniques of angle modulation
(frequency and phase).
€06 Explain signal 1o noise ratio, noise figure and noise temperature for single and cascaded stages
' in a communication system |
o7 Develop the ability to compare and conlrast the strengzths and weaknesses of various
| communication systems m—
MICROPROCESSOR
o | Learner gains ability to apply knowledge of engineering in designing different case siudies. \
cO? Students get ability to interface mechanical system to function in multidiseiplinary system \
E like in robotics, Automobiles
CO3 | smudents can identify and formulate conirol and monitoring systems Using microprocessors.
co4 Students get ability to conduct experiments based on interfacing of devices 1o or interfacing
' to real world applications. |
cos | Students will design cost effective real time system 1o serve engineering solution for Global. \
i social and economic contexl.
CO6 | This course understanding will enforce students to acquire knowledge of recent trends like
| superscalar and pipelining and thus finds recognition of continuous updation.
co7 | Learn use of hardware and software tools. 8. Develop interfacing to real world }
= | device
SIGNAL & SYSTEMS _ T BT
o1 Understand mathematical description and representation of continuous and discrete time \
= | signalsand systems. e R ift invariant svstem and understand the
- Develop input output relationship for hneall sha_ﬁ u_way%uu Sy SICE ‘
A convelution operator for continuous and discrete lime system :
i : —— = ST z i ot Ter series and Founer
= 'Un_de-rstand and resolve the signals in frequency domain using Fourier seri
i transforms d d lor Laplace 1 form and develo
e T and | lor Laplace transform LA
€04 | Understand the Ilmuatmn}mﬂﬂ and nee pli
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the ability to analyze the system in s- domain

|

LC{JS

random variables & random signals and

Understand the basic concept of probability, 25 : .
d probability of a given event

develop the ability to find correlation, CDF, PDF an

[ cor

PRODUCT DESIGN ENGINEERING

Create simple mechanical or other designs

Create design documents for knowledge sharing —1{
|

CO2
CO3 | Manage own work to meet design requirements
CO4 | Work effectively with colleagues
NUIWE.R[C.-\L METHODS AND COMPUTER PROGRAMMIMG —
Able to solve algebraic and transcendental equations by using numerical techniques and will
CO1 | be able to compare different numerical technigues used for this purpose and also will be able
1o choose a proper one as per the requirement of the problen.
co2 | Ableto solveasystem of linear equations with any number of variables using different
direct and iterative numerical techniques
co3 | -Understand the concept of interpolation, finite difference operators and their relations. and |
can apply different interpolation techniques on equi-spaced or non equi-spaced data values
€CO4 | Prepare them to write computer programs for the numerical computational techniques
CO3 Underst.and application of the NMCP course in many engineering core subjeets like signal
processing, digital communication, numerical techniques in electromagnetics etc
CO6 | Understand procedure-oriented and object oriented programming concepls
CO7 | Capable of writing C and C++ programs efficiently
TE (E&TC) Part — 1
CONTROL SYSTEMS
Co1 Model -a_iahysica-l'systcm and express its internal dynamics and input-output relationships by
means of block diagrams, mathematical model'and transfer functions
coz | Understand and explain the relationships between the parameters of a control system and its
stability, accuracy, transient behaviour. .
CO3 Identify the paramelers that the system is sensilive to. Determine the stability of a system and
: parameter ranges for a desired degree of stability :
Cod Ph‘_’t the: E_“’de’ Nyquist, Root an.u? d‘:.'agram.s for a given control system and identify the
parameters and carry oul the stability analysis
CO5 Determine the frequency response of a control system and use it to evaluate or adjust the
relative stability Ll
CO6 : o . s o
Mdoel and analyse the control systems using state space analysis
cOT Design a P, PD, Pl, or PID controller based on the transient and steady state respnm
m
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EIECTROMAGNETIC ENGINEERING | :
o1 \

Understanding the vector felds B, D H & B

CO2 | Clenred the Concepls Divereence and Stokes thearem o
CO3 | Gt an idea of the concepis: Work done, Potential, Potential gradient and digole . ﬁ
CO4 | Get the idea of the terms Condiictors, Dielectrics, boundary conditions and capacitance
CO5 | Undersianding of Poisson's and Laplace’s equations l
CO6 | Get knowledge about Time Varying Field and Maxwell's Equations \
co7 Get an idea of Uniform Plane Wave used for propa _l
DIGITAL SIGNAL PROCESSING = :
CO1 | Represent discrete-lime signals analytically and visualize in time domain 2. 3. 4. _1)
\
co2 |
Understand the meaning and implications of the properties of systems and signals |
CO3 Uﬂd?fff‘f""d transiorm domain and its significance and problems related to computational |I
complexity
CO4 | specify and desipn digital filters |
CO5 | Draw the strueture for realization of a given system -l

COMMUNICATION ENGINEERING

I_!Eﬂl Understand the random process by the perceptive of channel noise. J
CO2 | Apalyze behavior of analog communication system in presence of channel noise. _\
€03 Analyze effect of channel noise on the analog communication system
€04 | pesipn the Optimuim Filter like Matched Filter to optimize the detector performan \

PROFESSIONAL ELECTIVE-1 (COMPUTER ORGANIZATION

. Demonstrate computer archilectire concepts related to design of modern processors,

€O1 GRS Lo R

-  memories and [/Os, : : - : =— -
Analyze the principles of compuiet architecture using examples drawn from commercially

EOZ s .

-2 available compuicrs : - - o s R TR

Analyze the prineiples of computer architeciure using examples drawn from commereiatiy

CO3 | qvailable compuliers.
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POWER ELECTRONICS
COl | Understand basic prineiple of power conversion.
_CGI Design & implenent a triggering / gate drive circuit [or a power device =
CO3 Design & implement protection circuits for power devices.
CO4 | Understand, desien & analyze different Power elecironics converters.
COS | Utilize power converters in different industrial applications
(PROFESSIONAL ELECTIVE -11 )DIGITAL IMAGE PROCESSING
€Ol | Describe the fundamentals of Image Processing and Image transform techniques.
CO2 | Apply image enhancement technique in frequency and spatial domain
CO3 | Develop and analyze imape compression technigues
€CO4 | Demonstrale segmentation alzorithms for general image:
CO5 Apply morphological operations to images/ Improve segmented image auiput by
morphological operations.
CO6 Design and implement 1mage processing algarithms for real-world problems.
CYBER SECURITY
CO1 | Describe the fundamentals of Image Processing and Image transform technigques.
CO2 | Apply image enhancement technique in [requency and spatial domain
CO3 | Develop and analyze image compression techniques
€04 | Demonstrate segmentation algorithms for general image.
COs Apply morphological operations ta images/ Improve segmented image output by
: morpholagical operations.
CO6 | Desien and implement image processing algarithms for real-world problems.
B. E. (E&TC) Part -1
RF ANTENNA AND MICROWAVE ENGINEERING
€Ol Al : o an ki Fnlicrowave Tubes
Ability 1o understand the basic operation and working of Microwave 11 -
co2 Identify the state of art microwave tubes and semiconductors and their real use o real lite
03 Application of microwave and RI antenna for industrial and seientific purpose )

4y L.
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EL-II(IOT & SENSOR NETWORK)
CO1 ﬂ

Bkl
PIEIN in & concise manner how the general Internet as well as Internet of Things work.
coz2 | YUnderstand constraints and o

ppertunities of wirgless and mobile networks for Internet of

Things

Co3  BRIC et = z
Ise basic measurement 100ls to- determine the real-time performance of packe| based

networks
Co4 Analyze trade-olfs in interconnected wireless embedded sensor netweorks.
CO5 Understand the vision of 16T fromea olobal contexst.
Cos Determine the Markel perspective of loT |
€o7 Use of Devices, Gateways and Data Management in loT. i \
COS8

Building state of the art architecture in lo'l. |

coY | Application of [oT in Industrial and Commercial Building Automation and Real World |
Desien  Canstraints |

EL-TV (INDUSTRIAL ORGANIZATION & PROJECT MANAGEMENT

| CO1 | Suudents will able to follow types of industries. |

CO2 | Students can evaluate lime estimation of the project used in industry, ,
| €CO3 | Students will able to understand software evaluation used with industry I|

==nn nyj!?n :—4&, (12 .
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Vision

; Tu_hc? Centre of technical education in electronics & electronic communication to provide
excellent technical resources to create technocrats tor the well-heing of society.,

Mission

. To educate the scholars of elecironics & communication engineering  stream with well-
defined and rigorously. struetured curriculum and well equipped laboratories to meet the
growing challenges of the Industry.

- Encouraging students with basic course knowledge to go for further higher Education,

. Promoting scholars towards research thraugh constant interaction with ressarch arganizations
and Industries..

Graduate Attributes [Program Outcomes (POS)|

The Graduate Attributes are the knowledge skills and attitudes which the students have at the time of
graduation. These Graduate Attributes identified bv National Board of Acereditation are as follows:

PO-1. Engineering knowledge: Apply the knowledze of imathematics. science, engineering
fundamentals and an engineering specialization Lo the solution of complex engingering problems.
PO-2. Problem analysis: Identify, formulate, research fiterature. and analyze complex engineering
prabiems reaching substantiated conclusions using first principles of mathematics, natural sciences
and engineering sciences.

PO-3. Design/development of solutions: Design solutions for complex engineering problems and
desien system components or processes that meet the specified needs with appropriate consideration
for the public health and safety, and the cultural, societal, and environmental considerations.

PO-4, Conduct investigations of complex problems: Use research-based kiowledge and research
methods including de-gign of experiments. analysis and inierpretation o e of e
information to provide valid conclusions.

0.5, Modern tool usage: Create, select, and apply appropriate techniques; resources, and madern
engineering and T tools ineluding prediction and modeling o complex engineering uelivities w ith an
understanding of the limitations. Wﬁ&
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Course Qutcomes:
SE (E&TC) Part—1

ENGINEERING MATHEMATICS <111 —
Col Siﬂﬂ higher ovder linear differential equation using appropriate techniques for modeling and \
: analyzing electrical cireuits.

Solve problems related to Fourier transform, Laplace transtorm and applications o

CO2 | Communicalionsystemsand Signal processing

Obtain Interpelating polynomials, numerically differentiate snd integrate functions,

CO3 | numerical solutions of differential equations Lsing single step and mulli-step iterative
miethods used in modern'scientific: gompuling

CO4. Performivecior differentiation and integration; analyze the vector fields and apply to I
Electromagnetic lelds. |

Cos Analyze conformal mappings, transformations and perform contour integration of camples '| !t
= fuﬂctmm in the study of elecirostatics and signal processing i

DIGITAL LOGIC DESIGN

cot Use the basic lozic gates and various reduction techniques of digital logic circuit in detail _]
3.4 \

CO2 | Design combinational and sequential circuils.

CO3 | Design and implement Tardware cireuit fo test performance and application. - ]

CO4 Understand the architecture and use of VHDL for basic operations and Simulate ysind ||
simulation software.

Electronic Devices & Circuits

€Ol | Comply and verify parameters after exciting devices by any stated method. : |
€02 | tmplement circuit and test the performance. { _‘

‘€03 | Analyze small signal model of FET and MOSFET,

C€O4 | pyplain behavior of FET at low frequency.

€05 | Design an adjustable yoltage regulator circuits: _ |

5 [

BASIC HUMAN RIGHTS .
0| Simply put, human rights education is-all learning that develops the knewledge. skills. anl ‘]
values of human rights.
C{[fll'f Strenathen the respect for human rights and fundamental freedoms, i __,\
CO3 | Enable all persons to participate effectively in a free socicty i \
coy | Leamn -aﬁﬁul'hum'ﬁn'fightWaaLhe universality, indivisibility, and |
~ |interdependence of huma Fih £, e

ch
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srnational human rights

d local law that reinforces it

[.earn about regional, national, state. an

COs5
law, =
; i ational. and local human
C06 | Learnand know about and being able to use global, regional, n.m'm;l:;.
| rishts instruments and mechanisms for the protection of humarn ngnis —
NETWORK ANALYSIS — —_;1
, . ; ification and i
Col Apply knowledge of mathematics to solve numerical based on network simplificatic
will'be used to analyze the same. _ _"'_-_'_'—].;_Thed = l_m__
Desipn passive filters and attenuators theoretically and pmctu_:_ally_. To apply _”“; 1_59
CO2 | design of active filiers as well as digital filters and even extend this to advanee agapli
[ filters : —
CDE' | Identify issues related to fransmission of signals, analyze different ELC netwaorks. =
| €04 | Find technolosy recognition for the benefit of the society =
Analog Circuits
CO1 | Understand the charasteristics ofiIC and Op-Amp and identify the internal structure. —\
co? Understand and identify various manufacturing technigues
CO3 Derive and determitie various performances based parameters and their significance for Op-
Amp
CO4 Caomply and verify parameters after exciting 1C by any stated method
COS | Analyze and identify the closed loop stability considerations and /O limitations
CO6 1A nalyze and identify linear and nonlinear applications of Op-Amp.
CO7 | Undersiand and verify results (levels of V & 1) with hardware implementation,
cos | m plement hardwired circuitto test performance and application for what it is being
desioned
SE (E&TC) Part —11
ELECTRICAL MACHINES & INSTRUMENTS
| s
Col The ability to formulate and then analyze the waurkingq!’ any electrical machine using
mathematical model under Joaded and unloaded conditions.
— e -1
COZ | The skill 1o analyze the response of any electrical machine
e o
CO3 | e ability 10 troubleshoot the operation of dn eiectrical maching
-S|
CO4 | e ability 1o selperrsmmstagneasuring instument for a given application
1 T ]
L
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CO35 T'“’ ability to estimate and correct clc?iﬂlinus'in measurements duete the influence of the
nstrument and due to the accuracy of the instrument.
ﬁH_ALOG COMMUNICATION ENGINEERING
col U,ndel'sta.nd -?nd identify the fundamental concepts and various components of analog
communication systems.
CO2 | Understand the concepts of modulation and demodulation lechniques.
€03 | Design circuits to generate modulated and demodulated wave. , —
cOo4 E_qm_p_ s[ud:zhm' with various issues related to analog communication such as modulation.
: demodulation, transmitters and receivers and noise performance.
COs Understand the concepts of madulation and demodulation techniques of angle modulation
(frequency and phase).
€06 Explain signal 1o noise ratio, noise figure and noise temperature for single and cascaded stages
' in a communication system |
o7 Develop the ability to compare and conlrast the strengzths and weaknesses of various
| communication systems m—
MICROPROCESSOR
o | Learner gains ability to apply knowledge of engineering in designing different case siudies. \
cO? Students get ability to interface mechanical system to function in multidiseiplinary system \
E like in robotics, Automobiles
CO3 | smudents can identify and formulate conirol and monitoring systems Using microprocessors.
co4 Students get ability to conduct experiments based on interfacing of devices 1o or interfacing
' to real world applications. |
cos | Students will design cost effective real time system 1o serve engineering solution for Global. \
i social and economic contexl.
CO6 | This course understanding will enforce students to acquire knowledge of recent trends like
| superscalar and pipelining and thus finds recognition of continuous updation.
co7 | Learn use of hardware and software tools. 8. Develop interfacing to real world }
= | device
SIGNAL & SYSTEMS _ T BT
o1 Understand mathematical description and representation of continuous and discrete time \
= | signalsand systems. e R ift invariant svstem and understand the
- Develop input output relationship for hneall sha_ﬁ u_way%uu Sy SICE ‘
A convelution operator for continuous and discrete lime system :
i : —— = ST z i ot Ter series and Founer
= 'Un_de-rstand and resolve the signals in frequency domain using Fourier seri
i transforms d d lor Laplace 1 form and develo
e T and | lor Laplace transform LA
€04 | Understand the Ilmuatmn}mﬂﬂ and nee pli

gt
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the ability to analyze the system in s- domain

|

LC{JS

random variables & random signals and

Understand the basic concept of probability, 25 : .
d probability of a given event

develop the ability to find correlation, CDF, PDF an

[ cor

PRODUCT DESIGN ENGINEERING

Create simple mechanical or other designs

Create design documents for knowledge sharing —1{
|

CO2
CO3 | Manage own work to meet design requirements
CO4 | Work effectively with colleagues
NUIWE.R[C.-\L METHODS AND COMPUTER PROGRAMMIMG —
Able to solve algebraic and transcendental equations by using numerical techniques and will
CO1 | be able to compare different numerical technigues used for this purpose and also will be able
1o choose a proper one as per the requirement of the problen.
co2 | Ableto solveasystem of linear equations with any number of variables using different
direct and iterative numerical techniques
co3 | -Understand the concept of interpolation, finite difference operators and their relations. and |
can apply different interpolation techniques on equi-spaced or non equi-spaced data values
€CO4 | Prepare them to write computer programs for the numerical computational techniques
CO3 Underst.and application of the NMCP course in many engineering core subjeets like signal
processing, digital communication, numerical techniques in electromagnetics etc
CO6 | Understand procedure-oriented and object oriented programming concepls
CO7 | Capable of writing C and C++ programs efficiently
TE (E&TC) Part — 1
CONTROL SYSTEMS
Co1 Model -a_iahysica-l'systcm and express its internal dynamics and input-output relationships by
means of block diagrams, mathematical model'and transfer functions
coz | Understand and explain the relationships between the parameters of a control system and its
stability, accuracy, transient behaviour. .
CO3 Identify the paramelers that the system is sensilive to. Determine the stability of a system and
: parameter ranges for a desired degree of stability :
Cod Ph‘_’t the: E_“’de’ Nyquist, Root an.u? d‘:.'agram.s for a given control system and identify the
parameters and carry oul the stability analysis
CO5 Determine the frequency response of a control system and use it to evaluate or adjust the
relative stability Ll
CO6 : o . s o
Mdoel and analyse the control systems using state space analysis
cOT Design a P, PD, Pl, or PID controller based on the transient and steady state respnm
m
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EIECTROMAGNETIC ENGINEERING | :
o1 \

Understanding the vector felds B, D H & B

CO2 | Clenred the Concepls Divereence and Stokes thearem o
CO3 | Gt an idea of the concepis: Work done, Potential, Potential gradient and digole . ﬁ
CO4 | Get the idea of the terms Condiictors, Dielectrics, boundary conditions and capacitance
CO5 | Undersianding of Poisson's and Laplace’s equations l
CO6 | Get knowledge about Time Varying Field and Maxwell's Equations \
co7 Get an idea of Uniform Plane Wave used for propa _l
DIGITAL SIGNAL PROCESSING = :
CO1 | Represent discrete-lime signals analytically and visualize in time domain 2. 3. 4. _1)
\
co2 |
Understand the meaning and implications of the properties of systems and signals |
CO3 Uﬂd?fff‘f""d transiorm domain and its significance and problems related to computational |I
complexity
CO4 | specify and desipn digital filters |
CO5 | Draw the strueture for realization of a given system -l

COMMUNICATION ENGINEERING

I_!Eﬂl Understand the random process by the perceptive of channel noise. J
CO2 | Apalyze behavior of analog communication system in presence of channel noise. _\
€03 Analyze effect of channel noise on the analog communication system
€04 | pesipn the Optimuim Filter like Matched Filter to optimize the detector performan \

PROFESSIONAL ELECTIVE-1 (COMPUTER ORGANIZATION

. Demonstrate computer archilectire concepts related to design of modern processors,

€O1 GRS Lo R

-  memories and [/Os, : : - : =— -
Analyze the principles of compuiet architecture using examples drawn from commercially

EOZ s .

-2 available compuicrs : - - o s R TR

Analyze the prineiples of computer architeciure using examples drawn from commereiatiy

CO3 | qvailable compuliers.

== ™M= 3
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POWER ELECTRONICS
COl | Understand basic prineiple of power conversion.
_CGI Design & implenent a triggering / gate drive circuit [or a power device =
CO3 Design & implement protection circuits for power devices.
CO4 | Understand, desien & analyze different Power elecironics converters.
COS | Utilize power converters in different industrial applications
(PROFESSIONAL ELECTIVE -11 )DIGITAL IMAGE PROCESSING
€Ol | Describe the fundamentals of Image Processing and Image transform techniques.
CO2 | Apply image enhancement technique in frequency and spatial domain
CO3 | Develop and analyze imape compression technigues
€CO4 | Demonstrale segmentation alzorithms for general image:
CO5 Apply morphological operations to images/ Improve segmented image auiput by
morphological operations.
CO6 Design and implement 1mage processing algarithms for real-world problems.
CYBER SECURITY
CO1 | Describe the fundamentals of Image Processing and Image transform technigques.
CO2 | Apply image enhancement technique in [requency and spatial domain
CO3 | Develop and analyze image compression techniques
€04 | Demonstrate segmentation algorithms for general image.
COs Apply morphological operations ta images/ Improve segmented image output by
: morpholagical operations.
CO6 | Desien and implement image processing algarithms for real-world problems.
B. E. (E&TC) Part -1
RF ANTENNA AND MICROWAVE ENGINEERING
€Ol Al : o an ki Fnlicrowave Tubes
Ability 1o understand the basic operation and working of Microwave 11 -
co2 Identify the state of art microwave tubes and semiconductors and their real use o real lite
03 Application of microwave and RI antenna for industrial and seientific purpose )

4y L.
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EL-II(IOT & SENSOR NETWORK)
CO1 ﬂ

Bkl
PIEIN in & concise manner how the general Internet as well as Internet of Things work.
coz2 | YUnderstand constraints and o

ppertunities of wirgless and mobile networks for Internet of

Things

Co3  BRIC et = z
Ise basic measurement 100ls to- determine the real-time performance of packe| based

networks
Co4 Analyze trade-olfs in interconnected wireless embedded sensor netweorks.
CO5 Understand the vision of 16T fromea olobal contexst.
Cos Determine the Markel perspective of loT |
€o7 Use of Devices, Gateways and Data Management in loT. i \
COS8

Building state of the art architecture in lo'l. |

coY | Application of [oT in Industrial and Commercial Building Automation and Real World |
Desien  Canstraints |

EL-TV (INDUSTRIAL ORGANIZATION & PROJECT MANAGEMENT

| CO1 | Suudents will able to follow types of industries. |

CO2 | Students can evaluate lime estimation of the project used in industry, ,
| €CO3 | Students will able to understand software evaluation used with industry I|

==nn nyj!?n :—4&, (12 .
[QAC Coordinator
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PO CO OF ELECTRONIC & TELECOMMUNICATION ENGINEERING
DEPARTMENT

ACADEMIC YEAR 2018-19

Vision
To be o Certre of technical education in electronics & electronic communication tooprovide
excellent technical resotirees o create technocrals for the well-being of society.,

Mission

' To educate the scholars of electronics & communication engineering  stream with will-delined
and  rigorously structured curriculum and well equipped laboratories to meet the growing
challenges of the Industry.

. Encouraging students with basic course knowledge 1o go for further higher Education.
. Promoting scholars towards research through constant interaction with research arganizations and
Industries..

Graduate Attributes [Program Outcomes (POS))

The Graduate &t_lﬁ'ha.ltés are the knowledge zg*i:jlla and attitudes which the students have at the time of
eraduation. These Graduate Atiributes identified by National Board of Acereditition are as fullows:

PO-1. Engineering knowledge: Apply  the knowledge of mathematics, science, eogineering
- fundamentals and an enginecring specialization to the solution of complex engingering problems.

PO-2. Problem analysis: Identify, formulate, resedreh literdure, and analyze comples enginering
pmblﬂms'rﬁ‘_athiﬂg substantiated conclusions using first principles of mathematies, natural sciences and
engineering sciences.
PO-3, Design/development of solutivns: Design solutions for complex engineering problems and design
system components or processes thit meel the speeified needs with appropriate consideration for the
public health and safety, and the cultral, societal, and environmental consideratians, S
~Lan ]
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v o resenrel-based Knowledpe and res ssir
PO-4. Conduct investigations of complex problems: Lse ”‘M'M,L“.I ll'. e R e "::1 "l‘t‘"‘
: i e =lafion o i, o« ; M bhe
methods including design of experiments. analysis and interpretati :
information to provide valid conclusions,

e . =L T e B 4
PPO-5. Modern tool usage: Create, select, and apply appropriate [U'hmqut.h' rL-ﬁm”,L:lliviL'u La :ulir::””
] : | ; C 'CrINg Ae 5 WIh an

engineering and IT tools including prediction and modeling 10 complex engincering :

understanding of the limitations.

i N : : sdge 10 assess
PO-6. The engincer and society: Apply reasoning informed by the LDnlE!d.UE'I]-I. ljf_djm"vk{:}'_",tl; o ml
. R ! 5 P ihi relevar ¢
societal, health, safety, legal and cultural issues and the consequent responsibilities

protessional engineering practice,

PO-7. Environment and sustainability: Understand the impact of the professional rsngmm.:rm;
solutions in societal and environmental contexts. and demonstrate Vision The vision of the department is
to achieve excellence in teaching, learning, research and transfer of technology and ow:raln? development
of students. Missian imparting quality education. looking after holistic development of students and
conducting need based research and extension, The knowledge of and need for sustainable development.

PO-8. Ethies: Apply ethical principles and commit to professional ethics and responsibilities and norms
of the engineerin 2 practice,

PO-9. Individual and team work: Furction effectively as an ndividual. and as @ member or leader in

diverse teams, and in multidisciplinary setlings.

=

PO-10. Communication: Communicate effectively on complex engineering aetivities with the

Eflgineering community and with society ai large, stich as, being able to comprehiend and write effective
reports and design documentation, make ef fective presentations, and give and receive clear instructions,

PO-11. Projeet management and finance: Demonstrate knowledee and understanding of the
engineering and management principles and apply these to ene’s own work. as a member and leader in a
feam. to manage projects and in multidisciplinary environments.

PO-12. Life-long learning: Recognize the need for. and have the preparation and ability to engage in
independent and life-long learning in the broadest context of technological change.
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SE(E&TC) Part — 1

ENGINEERING MATHEMATICS 111
After successfully completing the conrse students will be nble to

Solve higher order linear differential equation using appropriate technigques for mn;.]n:ling fmel
COV | analyzing electricnl cireuits.

Solve problems related to Fourier transform, Laplace transform and applications to
CO2 | Communication systems and Signal processing

Obtain Interpolating palynemials, numerically differentiate and integrate functions.
cos | Mmerical ;snluvtmns ol difﬁ:'_runtial equations using single step and multi-step iterative
methods used in modem seientific computing

Perform veetor differentiation and integration, analyze the vector fields and apply to
€04 | Electromagnetic fields.

_ Analyze conformal mappings. transformations and perform contour integration of complex
COS | functions in the study of electrostatics and signal processing

L — ] ¥

DIGITAL LOGIC DESIGN
After successfully completing the course students will be able to

Col Use the basic lagic pates and various reduction technigues of dipital legic circuit in detail. |1

cO2 Understand the architecture and use of VHDL for basic operations and Simulate using
simulation software.

CO3 | Design combinational and sequential gircuils I|

CO4 | Design and implement hardware cireuit to test performance and application. l

ELECTRONICS CIRCUITS & DEVICES-I
After successfully completing the course students will be able to

col Demonstrate Seniiconductor Diode and Diade circuits

CcOz2 Implement gircuil and test the performance.

Analyze small signal- model of FET and MOSFET.

cO3

Explain behavior of FET at low frequency.

cO4

CO5 Design an adjustable voltage regulator circuits & Oscillatar eireuits

NUMERICAL ANALYSIS & COMPUTATION
After success fully completing the course students will be able to ] el

Able 1o solve algebraic and transcendental equations by using numerical techniques and will
COL | he able (o compare différent numerieal techniques used for this purpose and also will be able
to choose a proper one as per the requirement of the problem, =1
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col

solve A-Tramsform

__(_'.‘CII Perforim Linear Transformations
Understand & solve Complex Integration
Understand & solve Probability distribution
CO3 :
Undersiand & solve a function of a Complex Vatiable
ELECTRONICS DEVICS & CIRCUITS-1
After successfully completing the course students will be able (o
col Demuonstrate Transistors at high Frequencies ]
€02 | Explain Application of OP-AMP with Diode |
€03 | Demonstrate Operational Amplilier and their General hnear application |
€O | Demonstrate Power Amplifiers 1'
€OS | Explain specification and use of varions Voltage Regulators 1€5 I'.
p ANALOG COMMUNICATION SYSTEMS
z F =]
CO1 Understand and identify the fundamental concepts and various componems of analon
i conmnmunication systems:
COL
Understand the concepts of moedulation and demadulation technigues.
CO3 Explain signal to neise ratio, noise figure and noise tefmperature for single and cascaded
stages in 2 communication system _|I
CO4 WY, | = :
Design circuils 1o generate modutated and demodulated wave. J
= |
. | Understand the coneepts of modulation and demodulation techniques of angle modulation
(-05 : s
1 (frequency and phase). )
SIGNAL & SYSTEMS
Alter suceessfully completing the course students _wil'. be able to _
Linderstand mathematical deseription and representation of continuous and discrete time
Q1 | signals and systems.
it Develop input output relationship For linear shift invariant system and understand the l
co2 convolution operator for continlious and discrete time system
CO3 Understand and resolve the signals in frequency domain using Fourier serigs and Fourier
: transforms
CO4 | Understand the limitations of Fourier transform and need for Laplace trans form and develo

MICROPROCESSOR & INTERFACING L5
After successfully completing the course students will be able to ';':;E—" 4 "":LII
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OBJECT ORIENTED PROG RAMMING
After successfully completing the course students willheabletee . _ —
col

Understand: objeet oriented programming e
€02 | Understand: catching an exception & Exception objects  ———
CO3 | Define: Components and Categories

CO4 | Describe: Different types of inheritance L

T (E&TC) Part — 1&11

DATA STRUCTURES AND COMPUTER ALGORITHMS _

COl1 Able to understand the coneepls of data structure, data type and array dala struciure.
co2 ! - L -
Able to analvze algorithms and determine their time complexity.
CO3
Able to implement linked list data structure to solve various problems. |\
CO4 Able to understand and apply various data structure such as stacks. queues. trees and graphs
| tosolve various computing problems using C-programming language
CO5 Able to implement and know when to apply standard algorithms for searching and sorting. I|
COb Ableto effectively choose the data structure that efficiently madel the information in a
problem \
DIGITAL SIGNAL PROCESSING
col Understand the Diserete Time Signals Analytically & Visualize them in the time and

frequency domain

coz | Ableto Understand the Transform domain & iUs significance & problems related to
compulational complexity.

CO3 | Beableto specify & design any digital filters.

CONTROL SYSTEMS

COI | Represent the mathematical model of a system

C0O2 -
Determine the response u:l~ different order systems for various step inputs
Of oY\
Mat. ':lu.u& incipal
Agd. 0L, $ilasrao Deshmukh Foundaton

Group ol Institutions, Latar

Plor Nio VEDA, Add MIDC, Near
o Menjara Sugar Barshi Road, Lanr




co3 l Annlyse the stability of the system

STOCHASTIC PROCESS
ol Havea fundnmental knowledpe of the basic prabability concepis _ \
CO2 |

dave | e 1 | i i
Have a good knowledee of standard distribulions which can describe real life phenomena |

co3 Acquire sk i}}S in handling situations invelving several random variable-and furctions of
random variables,

CO4 | Understand and characterize phenomena which evolve with respect to time in probabilistic i
Manner
EMBEDDED SYSTEM DESIGN
coi :'\I_‘ler suceessfully cmup_l_eling the coursestidents will he able to desaribe the '
== microcontroller and ARM Proeessor Architecture and its Features. ‘
co2 Learn importance of microcontroller and ARM Processor in designing embedded |
applications. _||
| CO3 Learn use of hardware and software tools,
cOd Develop interfacing to real warld devices \
|
PROFESSIONAL ETHICS =
col Be ableto d_istingui_sh among morals; values. ethics, and the law and to explore how they |I
| impact professional practice |
co2. ] e s . ; ||
Have an increased personal understanding of issues related to cihics and the law _ |
Haye examined one’s own ethical decision-making processes and develop guidelines far |
CO3 | enhancing one’s ability o generate ethical behavior and selutions to conflicts arising in the

=

practice.

MINI PROJECT-I
cOl Demonstrate a through and systematic understanding of project contents.

CcO2 . Lot
Understand methodologies and professional way of decumentation and communication.
CO3 | Know the key stages in development of the project.

€04 | Extend or use the idea in mini project [or major projeet

(ol (8 =80

DIGITAL COMMUNICATION SYSTEMS . =
Perform the time and frequency domain analysis of the signals in & digital communication

5}'513111_5;

colt

cO2

Desian a suitable source and cliannel coding scheme for o communication systei.

Haeed
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Computer Network : __l
CO1 | [dentify the components reguired 1o-build di [ferent tvpes of network —
entify solution for

coz | Choose the required functionality at each layer for given : application id
each function at each layer ——— =

CO3 | Trace the fiow of information from one to another node jn thenetwork

Optical Fiber Communication -
COl Estimate various losses i optical fiber, ——_—l
CO2 | : 0 s M

Design fiber optic communication link —

| €03 | Find out thenecessity. of optical amplifrer.

Internet Of Things & Sensor

0 Esplain in 2 concise marner how the general Internet as well as Internet of Things werk |

co2 . - ‘
Linderstand programming Using python and raspberey Pl

|ise basio measurement tools to determine the real-time performance of packet basetl
NEWorks,

CO4 | analyze trade-olfs in interconnected wireless embedded sensor networks. |
S Application of 10T in Industrial and Commerc: fal Building Automation. and Real Warld ]
05

Design C Canstrmntr; |

CO6 | To study different hardware physical devices like Bmule bope . Black. Lumbmrd

Industrial Organization & Project Management
€Ol | Siudents will able to follow types of industries. 1

Students can evaluate lime estimation of tite project used m mndustry

CO3 | Students will able to understand software 2valuation used with industry.

|..————'_
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PO CO OF ELECTRONIC & TELECOMMUNICATION ENGINEERING
DEPARTMENT

ACADEMIC YEAR 2018-19

Vision
To be o Certre of technical education in electronics & electronic communication tooprovide
excellent technical resotirees o create technocrals for the well-being of society.,

Mission

' To educate the scholars of electronics & communication engineering  stream with will-delined
and  rigorously structured curriculum and well equipped laboratories to meet the growing
challenges of the Industry.

. Encouraging students with basic course knowledge 1o go for further higher Education.
. Promoting scholars towards research through constant interaction with research arganizations and
Industries..

Graduate Attributes [Program Outcomes (POS))

The Graduate &t_lﬁ'ha.ltés are the knowledge zg*i:jlla and attitudes which the students have at the time of
eraduation. These Graduate Atiributes identified by National Board of Acereditition are as fullows:

PO-1. Engineering knowledge: Apply  the knowledge of mathematics, science, eogineering
- fundamentals and an enginecring specialization to the solution of complex engingering problems.

PO-2. Problem analysis: Identify, formulate, resedreh literdure, and analyze comples enginering
pmblﬂms'rﬁ‘_athiﬂg substantiated conclusions using first principles of mathematies, natural sciences and
engineering sciences.
PO-3, Design/development of solutivns: Design solutions for complex engineering problems and design
system components or processes thit meel the speeified needs with appropriate consideration for the
public health and safety, and the cultral, societal, and environmental consideratians, S
~Lan ]
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v o resenrel-based Knowledpe and res ssir
PO-4. Conduct investigations of complex problems: Lse ”‘M'M,L“.I ll'. e R e "::1 "l‘t‘"‘
: i e =lafion o i, o« ; M bhe
methods including design of experiments. analysis and interpretati :
information to provide valid conclusions,

e . =L T e B 4
PPO-5. Modern tool usage: Create, select, and apply appropriate [U'hmqut.h' rL-ﬁm”,L:lliviL'u La :ulir::””
] : | ; C 'CrINg Ae 5 WIh an

engineering and IT tools including prediction and modeling 10 complex engincering :

understanding of the limitations.

i N : : sdge 10 assess
PO-6. The engincer and society: Apply reasoning informed by the LDnlE!d.UE'I]-I. ljf_djm"vk{:}'_",tl; o ml
. R ! 5 P ihi relevar ¢
societal, health, safety, legal and cultural issues and the consequent responsibilities

protessional engineering practice,

PO-7. Environment and sustainability: Understand the impact of the professional rsngmm.:rm;
solutions in societal and environmental contexts. and demonstrate Vision The vision of the department is
to achieve excellence in teaching, learning, research and transfer of technology and ow:raln? development
of students. Missian imparting quality education. looking after holistic development of students and
conducting need based research and extension, The knowledge of and need for sustainable development.

PO-8. Ethies: Apply ethical principles and commit to professional ethics and responsibilities and norms
of the engineerin 2 practice,

PO-9. Individual and team work: Furction effectively as an ndividual. and as @ member or leader in

diverse teams, and in multidisciplinary setlings.

=

PO-10. Communication: Communicate effectively on complex engineering aetivities with the

Eflgineering community and with society ai large, stich as, being able to comprehiend and write effective
reports and design documentation, make ef fective presentations, and give and receive clear instructions,

PO-11. Projeet management and finance: Demonstrate knowledee and understanding of the
engineering and management principles and apply these to ene’s own work. as a member and leader in a
feam. to manage projects and in multidisciplinary environments.

PO-12. Life-long learning: Recognize the need for. and have the preparation and ability to engage in
independent and life-long learning in the broadest context of technological change.
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SE(E&TC) Part — 1

ENGINEERING MATHEMATICS 111
After successfully completing the conrse students will be nble to

Solve higher order linear differential equation using appropriate technigques for mn;.]n:ling fmel
COV | analyzing electricnl cireuits.

Solve problems related to Fourier transform, Laplace transform and applications to
CO2 | Communication systems and Signal processing

Obtain Interpolating palynemials, numerically differentiate and integrate functions.
cos | Mmerical ;snluvtmns ol difﬁ:'_runtial equations using single step and multi-step iterative
methods used in modem seientific computing

Perform veetor differentiation and integration, analyze the vector fields and apply to
€04 | Electromagnetic fields.

_ Analyze conformal mappings. transformations and perform contour integration of complex
COS | functions in the study of electrostatics and signal processing

L — ] ¥

DIGITAL LOGIC DESIGN
After successfully completing the course students will be able to

Col Use the basic lagic pates and various reduction technigues of dipital legic circuit in detail. |1

cO2 Understand the architecture and use of VHDL for basic operations and Simulate using
simulation software.

CO3 | Design combinational and sequential gircuils I|

CO4 | Design and implement hardware cireuit to test performance and application. l

ELECTRONICS CIRCUITS & DEVICES-I
After successfully completing the course students will be able to

col Demonstrate Seniiconductor Diode and Diade circuits

CcOz2 Implement gircuil and test the performance.

Analyze small signal- model of FET and MOSFET.

cO3

Explain behavior of FET at low frequency.

cO4

CO5 Design an adjustable voltage regulator circuits & Oscillatar eireuits

NUMERICAL ANALYSIS & COMPUTATION
After success fully completing the course students will be able to ] el

Able 1o solve algebraic and transcendental equations by using numerical techniques and will
COL | he able (o compare différent numerieal techniques used for this purpose and also will be able
to choose a proper one as per the requirement of the problem, =1

> cipal
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col

solve A-Tramsform

__(_'.‘CII Perforim Linear Transformations
Understand & solve Complex Integration
Understand & solve Probability distribution
CO3 :
Undersiand & solve a function of a Complex Vatiable
ELECTRONICS DEVICS & CIRCUITS-1
After successfully completing the course students will be able (o
col Demuonstrate Transistors at high Frequencies ]
€02 | Explain Application of OP-AMP with Diode |
€03 | Demonstrate Operational Amplilier and their General hnear application |
€O | Demonstrate Power Amplifiers 1'
€OS | Explain specification and use of varions Voltage Regulators 1€5 I'.
p ANALOG COMMUNICATION SYSTEMS
z F =]
CO1 Understand and identify the fundamental concepts and various componems of analon
i conmnmunication systems:
COL
Understand the concepts of moedulation and demadulation technigues.
CO3 Explain signal to neise ratio, noise figure and noise tefmperature for single and cascaded
stages in 2 communication system _|I
CO4 WY, | = :
Design circuils 1o generate modutated and demodulated wave. J
= |
. | Understand the coneepts of modulation and demodulation techniques of angle modulation
(-05 : s
1 (frequency and phase). )
SIGNAL & SYSTEMS
Alter suceessfully completing the course students _wil'. be able to _
Linderstand mathematical deseription and representation of continuous and discrete time
Q1 | signals and systems.
it Develop input output relationship For linear shift invariant system and understand the l
co2 convolution operator for continlious and discrete time system
CO3 Understand and resolve the signals in frequency domain using Fourier serigs and Fourier
: transforms
CO4 | Understand the limitations of Fourier transform and need for Laplace trans form and develo

MICROPROCESSOR & INTERFACING L5
After successfully completing the course students will be able to ';':;E—" 4 "":LII
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OBJECT ORIENTED PROG RAMMING
After successfully completing the course students willheabletee . _ —
col

Understand: objeet oriented programming e
€02 | Understand: catching an exception & Exception objects  ———
CO3 | Define: Components and Categories

CO4 | Describe: Different types of inheritance L

T (E&TC) Part — 1&11

DATA STRUCTURES AND COMPUTER ALGORITHMS _

COl1 Able to understand the coneepls of data structure, data type and array dala struciure.
co2 ! - L -
Able to analvze algorithms and determine their time complexity.
CO3
Able to implement linked list data structure to solve various problems. |\
CO4 Able to understand and apply various data structure such as stacks. queues. trees and graphs
| tosolve various computing problems using C-programming language
CO5 Able to implement and know when to apply standard algorithms for searching and sorting. I|
COb Ableto effectively choose the data structure that efficiently madel the information in a
problem \
DIGITAL SIGNAL PROCESSING
col Understand the Diserete Time Signals Analytically & Visualize them in the time and

frequency domain

coz | Ableto Understand the Transform domain & iUs significance & problems related to
compulational complexity.

CO3 | Beableto specify & design any digital filters.

CONTROL SYSTEMS

COI | Represent the mathematical model of a system

C0O2 -
Determine the response u:l~ different order systems for various step inputs
Of oY\
Mat. ':lu.u& incipal
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co3 l Annlyse the stability of the system

STOCHASTIC PROCESS
ol Havea fundnmental knowledpe of the basic prabability concepis _ \
CO2 |

dave | e 1 | i i
Have a good knowledee of standard distribulions which can describe real life phenomena |

co3 Acquire sk i}}S in handling situations invelving several random variable-and furctions of
random variables,

CO4 | Understand and characterize phenomena which evolve with respect to time in probabilistic i
Manner
EMBEDDED SYSTEM DESIGN
coi :'\I_‘ler suceessfully cmup_l_eling the coursestidents will he able to desaribe the '
== microcontroller and ARM Proeessor Architecture and its Features. ‘
co2 Learn importance of microcontroller and ARM Processor in designing embedded |
applications. _||
| CO3 Learn use of hardware and software tools,
cOd Develop interfacing to real warld devices \
|
PROFESSIONAL ETHICS =
col Be ableto d_istingui_sh among morals; values. ethics, and the law and to explore how they |I
| impact professional practice |
co2. ] e s . ; ||
Have an increased personal understanding of issues related to cihics and the law _ |
Haye examined one’s own ethical decision-making processes and develop guidelines far |
CO3 | enhancing one’s ability o generate ethical behavior and selutions to conflicts arising in the

=

practice.

MINI PROJECT-I
cOl Demonstrate a through and systematic understanding of project contents.

CcO2 . Lot
Understand methodologies and professional way of decumentation and communication.
CO3 | Know the key stages in development of the project.

€04 | Extend or use the idea in mini project [or major projeet

(ol (8 =80

DIGITAL COMMUNICATION SYSTEMS . =
Perform the time and frequency domain analysis of the signals in & digital communication

5}'513111_5;

colt

cO2

Desian a suitable source and cliannel coding scheme for o communication systei.

Haeed
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Computer Network : __l
CO1 | [dentify the components reguired 1o-build di [ferent tvpes of network —
entify solution for

coz | Choose the required functionality at each layer for given : application id
each function at each layer ——— =

CO3 | Trace the fiow of information from one to another node jn thenetwork

Optical Fiber Communication -
COl Estimate various losses i optical fiber, ——_—l
CO2 | : 0 s M

Design fiber optic communication link —

| €03 | Find out thenecessity. of optical amplifrer.

Internet Of Things & Sensor

0 Esplain in 2 concise marner how the general Internet as well as Internet of Things werk |

co2 . - ‘
Linderstand programming Using python and raspberey Pl

|ise basio measurement tools to determine the real-time performance of packet basetl
NEWorks,

CO4 | analyze trade-olfs in interconnected wireless embedded sensor networks. |
S Application of 10T in Industrial and Commerc: fal Building Automation. and Real Warld ]
05

Design C Canstrmntr; |

CO6 | To study different hardware physical devices like Bmule bope . Black. Lumbmrd

Industrial Organization & Project Management
€Ol | Siudents will able to follow types of industries. 1

Students can evaluate lime estimation of tite project used m mndustry

CO3 | Students will able to understand software 2valuation used with industry.

|..————'_
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PO CO OF MECHANICAL ENGINEERING DEPARTMENT OF
ACADEMIC YEAR 2021-22

Vision

The vision of the department is to achieve excellence in teaching, learning, research and transfer of
technology and overall development of students.

‘Mission

Imparting quality education, looking after holistic development of students and conducting need based
research and extension.

Graduate Attributes

The Graduate Attributes are the knowledge skills and attitudes which the students have at the time of
graduation. These Graduate Attributes identified by National Board of Accreditation are as follows:

1. Engineering knowledge: Apply the knowledge of mathematics, science, engineering [undamentals
andan‘engineering specialization to'the solution of complex engineering problems.

2. Problem analysis: ldentify. formulate. research literature, and analyze complex engineering problems

reaching substantiated conclusions using first principles of mathematics, natural sciences and engineering
sgiences.

3. Desiagn/development of solutions: Design solutions for complex engincering problems and design
system components or processes that meet the specified needs with appropriate consideration for the
public health and safety, and the cultural, societal, and environmental considerations.

4. Conduct investigations of complex problems: Use research-based knowledge and research methaods
including design of experiments, analysis and interpretation of data, and syvnthesis of the information to
provide valid conclusions.

5. Modern tool usage: Create. select, and apply appropriate techmigues, resources, and modern
engineering and IT tools including prediction and modeling to complex engineering activities with an
understanding of the limitations.

6. The engineer and society: Apply reasoning informed by the contextual knowledge to assess societal,

health, safety, legal and cultural issues and the consequent responsibilities. relevant to the professional
engineering practice.

7. Environment and sustainability: Understand the impact of the professional engineering solutions in
societal and environmental contexts, and demonstrate Vision The vision of the department is to achieve
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excellence in teaching. leaming, research and transfer of technology and averall development of students.
Mission Imparting quality education, looking after holistic development of students and conducting need
based research and extension. The knowledge of. and need for sustainable development.

8. Ethics: Apply ethical principles and commit to professional ethics and responsibilities and norms of
the engineering practice.

9. Individual and team work: Function effectively as an individual, and as‘a member or Jeader in
diverse teams, and in multidisciplinary settings.

10. Communication: Communicate effectively on complex engineering activities with the engineering
community and with society at large, such as, being able to comprehend and write effective reports and
design documentafion, make effective presentations, and give and récetve clear instructions,

11. Project management and finance: Demonstrate knowledge and understanding of the engineering

and management principles and apply these to one’s own work, as a member and leader in'a team, to
manage projects and in multidisciplinary environments.

12. Life-long learning: Recognize the need for, and have the preparation and ability to engage in
independent and life-long learning in the broadest context of technological change.

Program Educational Objective

T

PEOI Graduates should excel in engineering positions in industry and other organizations that
emphasize design and implementation of engineering systems and devices.

PEO? Graduates should excel in best post-graduate engineering institutes. acquiring ‘advanced
degrees in engineering and related disciplines,

PEO3 Alumni should establish a successful career in an engineering-related field and adapt to
changing technelogics.

PEO4 Graduates are expected to continue personal development through professional study and
self-learning. ;

PEO= Graduates should be good citizens and cultured human beings, with full appreciation of
the importance of professional, ethical and societal responsibilities.
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Course Qutcomes:

SE (Mechanical) Part -1

I Engineering Mathematics-111

colt Expose the learners to different processes used in physies for industrial and
technological applications.

co2 Understand the importance of Applied Physics in physical phenomena.

Cco3 Acquire Basic knowledge of Oscillation for Simple Harmonic, Mechanical and
' electrical simple harmonic oscillators.

CO4 | Demonstrate knowledge of quantum mechanics and thermal physics.
[ S .

CO5 ! Employ the knowledge of optical instruments mirrors and lens.

CO6 Implement the concept thermo dynamical equations and their applications in

various fields of geometric optics

Fluid Mechanics

CO1 | Define fluid, define and calculate various properties of fluid

co2 Calculate hydrostatic forces on the plane

and curved surfaces and explain stability of
floating bodies

K Explain various types of flow. Calculate acceleration of fuid particles

CO4 | Apply Bernoulli’s equation to simple problems in fluid mechanics

Explain laminar and turbulent flows on flat plates and through pipes

COG6 | Explain and use dimensional analysis to simple problems in fluid mechanics

CO7 | Understand centrifugal pump,

g
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Thermodynamics

col Define the terms like system, boundary, properties, equilibrium, work. heat, ideal
gas. entropy etc. used in thermodynamics.

co? Studied different laws of thermodynamics and apply these to simple thermal
systems to study energy balance

CO3 Studied Entropy, application and disorder.

CO4 Studied various types of processes like isothermal, adiabatic, ete. considering
j system with ideal gas and represent themon p-v-and T-s planes.

COs Represent phase diagram of pure substance (steam) on different thermodynamic
planes like p-v. T-s, h-s, ete, Show various constant property lines on them.

Machine Drawing and CAD Lab

Co1 Interpret the object with the help of given sectional and orthographic views.

CcO2 Construct the curve of intersection of two solids

CO3 Draw machine element using keys, cotter, knuckle, bolted and welded joint

CO4 Assemble details of any given part. i. e, valve, pump , machine wol part etc.

Represent tolerances and level of surface finish on production drawings

Understand various creating and editing commands in Auto Cad
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: SE (Mechanical) Part — 11

; Manufacturing Processes-1

:. Co1 Identity castings processes, working principles and applications and list various

y defects in metal casting:

co2 Understand the various metal forming processes, working principles and

applications

o3 Classify the basic joining processes and demonstrate principles of welding,

: brazing and soldering.

CO4 Study center lathe and its operations including plain, taper turning, work holding
: devices and cutting tool.

COos Understand milling machines and operations, cutters and indexing for gear
cutting.

CO6 Study shnping__. planing and drilling, their types and related tooling's

Theory of Machines- 1 i
COl Define basic terminology of kinematics of mechanisms

Cco2 Classify planar mechanisms and calculate its degree of freedom

CO3

Perform kinematic analysis of a given mechanism using ICR and RV methods

Co4 Intraduction of different types of lubrication system.

COs5 Perform kincmatic analysis of slider crank mechanism using Klein’s construction
S and analytical approach

CO6 Perform balancing of unbalance forces in rotating masses, different types of
single/multi cylinder reciprocating engines in different positions.

Basic Human Rights

Cco1 Understand the history of human rh;thts. i
cO2 [Learn to respect others caste, religion, region and culture,
CO3 Be aware of their rights as Indian citizen.

CO4

Understand the impartance of groups and communities in the society.

cos | Realize the philosophical and cultural basis and historical perspectives of human

rights.
ot qmﬂff
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Strength of Materials

cop | Statethe basic definitions of fundamental termis such as axial load, eccentric load,
" stress, strain, E, p, etc.
Recognize the stress state (tension, compression, bending, shear, etc.) and calculate
cO2 the value of stress developed in the component in axialleccentric static and impact
load cases.
Distinguish between uniaxial and multiaxial stress situation and calculate principal
CO3 | stresses, max. Shear stress, their planes and max. Normal and shear stresses on a
given plane.
- CO4 Analyze given beam for calculations of SF and BM
COs Calculate slope and deflection at a point on cantilever /simp ly supported beam using
T double integration. Macaulay’s . Area-moment and superposition methods
Applied Thermodynamics
Define the terms like calorific value of fuel, stoichiometric air-fuel ratio, excess air,
cOl equivalent evaporation, boiler efficiency. ete. Calculate minimum air required for
combustion of fuel.
Studied and Analyze gas power cycles and vapour power cyeles and derive
co? A ; _ : |
expressions for the performance parameters like thermal efficiency.
CO3 Classify various types of boiler, nozzle, steam turbine and condenser used in steam
' power plant.
CcO4 Classify various types condenser, nozzle and derived equations for its efficiency.
Draw P-v diagram for single-stage reciprocating air compressor, with and without
Cos3 clearance volume, and evaluate its performance. Differentiate between reciprocating
and rotary air compressors.
Fluid Machinery
COl1 Understand and apply momentum equation
co2 Understand and explain Hydrodynamic Machines
co3 Explain difference between impulse and reaction turbines
CO4 Find efficiencies, draw velocity triangles
CO5 Explain governing mechanisms for hydraulic turbines
CO6 Expiain_ working of various types of pumps, draw wvelocity diagrams, do simple
calculations
co7 Design simple pumping systems

Vilasrao Deshmukh Foundation
Group of Institutions, Latur
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TE (Mechanical) Part -
‘Heat Transfer :

cop | Explain the laws of heat transfer and deduce the general heat conduction equation
' and to explain it for 1-D steady state heat transfer in regular shape bodies

co2 Describe the critical radius of insulation, overall heat transfer coefficient, thermal
' conductivity and lumped heat transferlnterpret the extended surfaces

. IHustrate the boundary laver concept. dimensional analysis, forced and free
CO3 : o S
convection under different conditions

CO4 Describe the Boiling heat transfer, mass transfer and Evaluate the heat exchanger

cOs and examine the LMTD and NTU methods applied to engineering problems

S Explain the thermal radiation black body, emissivity and reflectivity and
CO6 : - : - G D e
evaluationof view factor and radiation shields

Applied Thermodynamies - |

Define the terms like calorific value of fuel, stoichiometric air-fuel ratio, excess _
Ccol air,equivalent evaporation, boiler efficiency, etc. Calculate minimum air required for
combustion of fuel.

Study and Analyze gas power cycles and vapour power cyeles like Otto. Diesel,
co2 dual, Joule and Rankine cycles and derive expressions for the performance
parameters like thermal efficiency, Pm

Cco3 Classify various types of boiler, nozzle, steam turbine and condenser used in steam
power plant.

cos | Classify various types of IC engines. Sketch the cut section of typical diesel engine
and label its components. Define the terms like TDC, BDC. re. ete.

Draw P-v diagram for single-stage reciprocating air compressor. with and without
clearance volume, and evaluate its performance. Differentiate between reciprocating
and rotary air compressors.

cOs
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Applied Thermodynamics Lab

col Conduct test on Bomb calorimeter, nozzle, steam turbine, condenser, compressor
etc. to study their performance.

CO2 | Draw performance curves of these machines.
CO3 Analyze the results obtained from the tests.
CO4 | Draw conclusions based on the results of the experiments

CO5 Based on your visit to Industry, sketch its layout and write specifications.

POTDCRFOI SRR ol Bt 7, TS ke i O Y| S

Machine Design Practice - 1
COl1 Apply design process to an open ended problem

CcoO2 Determine suitable material and size for structural component of machine/system

co3 Apply iterative technique in design including making estimate of unknown values
tor first computation and checking or revisiting and re-computing

CO4 | Choose logically and defend selection ofdesign factors

CO5 Design of components for given part/system i.¢. shaft. keys, coupling, links,

SErews, springs etc. |

CO6 Wark effectively as a part of design group/team
co7 Have good communication skill. orally, graphically as well as in writing |

Theory of Machines Lab - 11

(8{0) | Explain various lypes of gear boxes, gear trains, belt and rope drives
co2 Interpreting physical principles and phenomenon of governor, gyroscopic,
flywheel

CO3 Measure vibration parameters in single degree of freedom systems
CO4 Evaluating natural frequency of | dof

Field Training/Internship/Industrial Training - 11

CcOol1 To make the students aware of industrial culture and organizational setup

cO2

To create awareness about technical report writing among the student.

9 Prlllipa'::?
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TE (Mechanical) Part - I1
Manufacturing Processes - 11
COl1 Understand the process of powder metallurgy and its applications
cOo2 Calculate the cutting forces in orthogonal and eblique cutting
CcO3 Evaluate the machinability of materials
CO4 Understand the abrasive processes

L T T R N —

COs Explain the different precision machining processes
CO6 Design jigs and fixtures for given application

Machine Design - II

. Co1 Define function of bearing and classify bearings.
02 Understanding failure of bearing and their influence on its selection.
Co3 Classify the friction clutches and brakes and decide the torque capacity and friction

disk parameter.

CO4 Select materials and configuration for machine element like gears, belts and chain

CO5 | Design of elements like gears, belts and chain for given power rating
CO6

Design thickness of pressure vessel using thick and thin criteria

Applied Thermodynamics — IT

Define the terms like calorific value of fuel, stoichiometric air-fuel ratio, excess air,
col equivalent evaporation. boiler efficiency. ete. Caleulate minimum air required for
combustion of fuel,

Study and Analyze gas power cycles and vapour power cycles like Otto, Diesel.
co2 dual, Joule and Rankine cycles and derive expressions for the performance
parameters like thermal efficiency, Pm power plant.

CcO3 Classity various types of 1C engines. Sketch the cut section of typical diesel engine
and label its components. Define the terms like TDC, BDC, rc. ete.

Draw P-v diagram for single-stage reciprocating air compressor, with and without
clearance volume, and evaluate its performance. Differentiate between rec iprocating

and rotary air compressors.
A
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Additive Manufacturing

| €01 | Understand the importance of Additive Manufacturing
CO2 | Classify the different AM processes

| CO3 | Design for AM processes

CO4 | Understand tm.ppli-: ations of AM

CO5 | Differentiate the post processing processes

Quantitative Techniques in Project Management

COl Define and formulate research models to solve real life problems for allocating limited
resources by linear programming.
. €O2 | Apply transportation and assignment models to real lite ':1[LI:I[IL1nb
| CO3 | Apply quening theory for performance evaluation of engineering and management systems.
| CO4 | Apply the mathematical tool for decision making regarding erLth'mt.nL of items in real life.
| C0O5 | Determine the EQQ. ROP and s:IIs.ly stock for different inventory mnd*‘ls
| C€O6 | Construct a project network and apply CPM and PERT method.
Renewahle Energy Sources

Cco1 Explain the difference between renewable and non-renewable energy

CO2 | Describe working of solar collectors

Cco3 Explain various applications of solar energy - i

CO4 Describe working of other renewable energies such as wind, biomass

Solar Energy

| col Describe measurement of direct, diffuse and global solar radiations falling on horizontal ||
| and inclined surfaces; |
‘ coz Analyze the performance of flat plate collector. air heater and concentrating type T
| collector.

cO3 Understand test procedures and apply these while testing different types of collectors.

CO4 Study and compare various types of thermal energy storage systems.

cOs5 Analyze payback period and annual solar savings due to replacement of conventional
i & systems.

CO6 Design solar w

g system for a few domestic and commercial applications.

> am
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Metrology and Quality Control Lab

Ccol Measure linear, angular circular features, dimensional and geometric features
1 —
\ co2 \ Measure surface roughness of components
|| co3 \ Calibration of metrological equipment
Machine Design Practice - 11
COl1 Apply design process to an open ended problems
PP Enp e B P
CO2 Determine suitable material and size for structural component of machine/system
I
\ Apply iterative technique in design including making estimate of unknown values
Co3 for first computation and checking or revisiting and re-computing Choose logically
l and defend selection of design factors
\ Cos Design of components for given part/system Le shaft, keys, coupling. links, screws
[ il springs ete. Work effectively as a part of design group/team
| : :
. CO6 \ Have sood communication skill, orally, graphically as well as in writing
= :
IC Engine Lab : ) o -
. Col | Conduet test on 1C Engines to study their performance.
\ cO2 Draw performance curves of these machines/systems.
| - T g 3 " e R
03 Analyse the results obtained from the tests.
]_ C04 Draw conclusions based on the results of the experiments

Refrigeration and Air Conditioning Lab

cot | Conduct test on Refrigeration and air conditioning test units to study their
= l performance.

cO2 k Draw performance curves of these machines/systems.

Co3 || Analyse the results obtained from the tests.
CO4

|I Draw conclusions based on the results of the experiments

1AM
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Technical Project for Community Services
Visit nearby places to understand the problems of the mmmumly

Col1

co? Select one of the problems for the study, state the exact title of the project and
define scope of the problem

cO3 Explain the motivation, objectives and scope of the project
CO4 Evaluate possible solutions of the problem |
CO5

Design. produce, test and analyze the performance of product/system/process

CO6 Madify. improve the product/system/process

BE (Mechanical) Part —1
~ Automation in Manufacturing

Ol
To Understand the basics of Automation & Control system in Manufacturing.

CO2 | To use fundamentals of FMS & Automation principle in manufacturing.

- L i 1)

CO3 | Toapply concepts of soft & hard Automation. = _

CO4 | To understand functioning of NC machines. CNC machines. CAD. CAM.
Refrigeration and Air conditioning

CO1 Hlustrate the fundamental principles and applications of refrigeration and air

conditioning system

-------

co Obtain cooling capacity and coefficient of performance by conducting test on
vapor compression refrigeration systems

O3 | Present the properties, applications and environmental issues of different
refrigerants

CO4

it Calculate cooling load for air conditioning systems used for various applications

. COS | Operate and analyze the refrigeration and air conditioning systems.

o
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Finite Element Method
Col Understand the concept of finite element method to solve various Mechanical
Engineering problems.
CcOo2 - . : )
Apply the knowledee of FEM for 1D stress analysis and heat transfer analysis.
Understand the role and significance of shape functions in finite element
Co3 formulations and use of linear, quadratic. and cubic shape functions for
interpolation
CO4 Be aware of global, local, and natural coordinates |
: |
COs5 . . : ‘
Formulate and solve problems of trusses, beams, planar loading and axisymmetric.
CO6 Understand the formulation of two-dimensional elements (triangle and quadrilateral
continuum and shell elements)

Power Plant Engineering - =
ol l Explain layout , construction and working of the components inside a thermal
‘ power plant

co2 | Explain layout, construction and working of the components inside a Diesel Gas
| and

cO3 || Combined Cycle Power Plants i

CO4 Explain layout , construction and working of the components inside a Nuclear
Power Plant

CO5 Explain layout . construction and working of the components inside Renewable
. Energv Power Plants

Explain the applications of power plants while extend their knowledge to power
plant economics and environmental hazards and estimate the costs of the
environmental hazards and estimate the costs of the electrical energy production

JXW '
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Gas Dynamics and Jet Propulsion Subject Code
v col \ Understand the thermodynamic cycles of jet engines.

F co2 \ Understand the basics of compressible fluid flow in inlets of compressors and
turbines.

CO3 Analvze Jet engines: determine pro_pmsion efficiency and design of inlets and
outlets.
0

CO4

L Understand the Jet propulsion systems working principles.

Product Design and Development

F(‘OI | Understand and explain the product design concept
CO2 l Understand and explain the concept of Conceptual design i
CO3 I| Explain the concept of Industrial design and robust design concepts. _
co4 | Understand the concept of Design for manufacture and assembly. ]
COS5 | L:'m.it:rs,tand the legal factors, social issues, engineering ethics related to product _
| design |
COb '

» Understand the concept of Concurrent engineering, rapid prototyping

Maintenance and Reliability
L Col [ Understand the fundamental concept of Reliability and Maintenance & the various

| types of probability theories.

C02 | Analyze and use particular maintenance strateg
cO3

CcoO4

| ies like, predictive. prew:nti_ve glc.
[Tlustrate the role of Failure Mode, Effects and Criticality Analysis

l Adopt Reliability principles in product life cycle management

Mechanical Engineering Lab LT (Analysis)

l C()l_ _l Analyze stresses and strains induced in 2-D truss subjected to plane forces
\ co Analyze stresses and strains induced in 1-D beam (simply supported or cantilever
beams) -

L_ €o3 ‘ Use FEA software for Static stress concentration factor calculation
| CO4 1 Use FEA software to solve 2D Forced convection problem
‘ COs l Analyze any machine component using FEA software.

CO6 Analyze Stress and deflection of any machine component consisting of 3-D

- elements using FEA software. -

1) C‘mfi
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Interview Techniques and Mock Exercise
\ Cco1 \

Learners would be familiar with different interview skills and techniques
employed in the industrial and the corporate world.

Students would be able to perform well in interview by developing body language.
rationalizing their aptitude and attitude for the interview.

\ CO3 \Thcy would be able to participate effectively in group discussions, accept

co2

leadership and express their ideas effectively.

Students would be able to draft effective job applications and resume, CVs
accurately as per the needs of the industries

Students would develop right frame of mind by learning socializing skills,
corporate etiquettes. and manners.

BE (Mechanical) Part — 11
Industrial Engincering and Management

= ; ===
col ] This subject also helps a student to be a self-employable by getting knowledge ol
i | management techniques.
| co ‘ Statistical Knowledge enhances chances to get a certification from worldwide
\ % | famous organization like ASQ. i.e. American Society for Quality
\ co3 'l Student will demonstrate Commitment to quality, timeliness. and continuous

| improvement in production rate in manu facturing sector
s CO4 Enhancing General awarcness of Work System Design, Production Planning and
\ Inventory Control, Management of Quality |

Design of Transmission System

col Apply the concepts of design to belts, chains and rope drives. |
co2 Apply the concepts of design to spur, helical gears.
Co3 Apply the concepts of design to worm and bevel gears.

~ CcoO4 Apply the concepts of design to gear boxes.

L COs5 ‘ Apply the concepts of design to cams, brakes and clutches

f.ﬁ\j*‘i’f
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Total Quality Management :
l CO1 l Students should be able to Quality environment of the organization, - 3|
\ cO2 \

Stlldﬂl:lt should be able to know the TQM approach for manu facturing/service
organization in length.

co3 Student should be able to know various Quality terms like Tolerance and
: Variability, PDCA cycle, Crosby’s 10 points and Deming’s 14 Points.

\ CO4 l Student should be able to know international/national Quality awards

Machine Tool Design

cot Ability enhancement for the design of various components af structures, _‘
guideways, spindles of machine tools

co2 Ability enhancement to adopt & implement the recent trends required as per the
applications |

. | Students are able to understand the knowledge of vibration of machine took ‘
cOs different control s

ystems in machine tool and different machine tool testing

Numerical Method for Engincers
II COl | Apply Mathematical Modeling and for Engineering Problem Solving.
\ Co2 L Understand different root finding methods.

l methods

Cco3 || Solve Mathematical Equations by various methods.
% coO4 \ Solve system of linear equation

l Apply Numerical Integration

R e

Internet of Things
CcOol l Able to understand the application areas of 10T,

co2 Able to realize the revolution of Internet in Mobile Devices. Cloud & Sensor
Networks
co3 Able to understand building blocks of Internet of Things and characteristics.

> ﬂ“"‘"ﬁ'«
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| Cyber Law & Ethics
COl' | itidiacnioas
\ Understanding concepts related to cyber world and cyber law in general
l co2 Delvﬂlnp competitive edge on various facets of cyber crimes
[ CO3 Problems arising out of online transactions and provoke them to find solutions
\ CO4 Intellectual property issues in the cyber space and the growth and development of
the law
H CO5 Regulation of cyber space at national and international level.
l CO6 Upholding ethical standards in cyber laws and intellectual property issues |
Artificial Intelligence -
\ CcOl1 Artificial intelligence enhance work force and create jobs.
l CcO2 Al helps flag bais and drive diversity.
l cO3 Al creates business oriented architecture.
l CO4 Al makes positive impact on the world with other technologies.
Entrepreneurship Development
Appreciate the importance of embarking on sell~employment and has developed the
co1 SrelEn BT ; :
confidence and personal skills for the same.
co? Identify business opportunities in chosen sector / sub-sector and plan and market
E and sell products / seryices.
COo3 Start a small business enterprise by liaising with different stake holders 4.
! Effectively manage small business enterprise.

?':i'noﬁﬁﬁwﬁf :
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PO CO OF MECHANICAL ENGINEERING DEPART
ACADEMIC YEAR 2020-21

Vision

The vision Gf.ﬂ'_ip'_i_;iapa]f_tmgnt is 10 achieve excellence in 1¢aéhi:ng,_”']§am'ing,, research and transfer of
technology and overal| development of students.

Mission

Imparting quality education, looking after holistic development of students and conducting need based
research and extension,

Graduate Attributes

The Graduate Attributes are the knowledge skills and attitudes which the students have at the time of
graduation. These Graduate Attributes identified by National Board of Accreditation are as follows:

1. Engineering knowledge: Apply the knowledge of mathematics, science, engineering fundamentals
and an engineering specialization to the solution of complex engineering problems.

2. Problem analysis; Identify, formulate; research literature, and analyze complex engineering problems
reaching substantiated conelusions using first principles of mathematics, natural sciences and engineering
sciences.

3. Design/development of solutions: Design solutions for complex engineering problems and design
“system components or processes that meet the specified needs with appropriate consideration for the
public health and safety, and the cultural, societal, and environmental considerations.

4. Conduct investigations of complex problems: Use research-based knowledge and research methods.
including design of experiments, analysis and interpretation of data, and synthesis of the information to
provide valid conclusions.

5. Modern tool usage: Create, select, and apply appropriate techniques, resources, and modern
engineering and T tools including predietion and modeling to complex engineering activities with an
understanding of the limitations.

6. The engineer and society: Apply reasoning informed by the contextual knowledge to assess societal,

health, safety, fegal and cultural issues and the consequent responsibilities relevant to the professional
‘engineering practice.

7. Environment and sustainability: Understand the impact of the professional engineering solutions in
societal and environmental contexts, and demonstrate Vision The vision of the department is 1o achieve
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8. Ethics: Apply ethical pnrmples and commit to professional ethics and respﬂnslblllﬁes and norms of

the engmecnﬁg practice.

9. Individual and team work: Function effectively as an individual. and as a member -'_i}r'__[:&;gdier-in;
diverse teams, and in multdisciplinary settings.

10. Communication: Communicate effectively on complex engineering activities with the engineering
community and with society at large, such as, being able to comprehend and write effective reports and
design documentation, make effective presentations, and give and receive clear instructions.

11. Project management and finance: Demonstrate knowledge and understanding of the engineering
and management principles and apply these to ong’s own work, as a member and leader in a team, o
manage projects and in multidisciplinary environments..

12. Life-long learning: Recognize the need for, and have the preparation and ability to engage in
independent and life-long learning in the broadest context of technological change. -

Program Educational Objective

Graduates should excel in engineering positions in industry and other organizations that
FEO1 : i : : CRL S A
emphasize design and implementation of engineering systems and devices.

PEO2 Graduates should excel in: best post-graduate engineering institutes. acquiring advanced
degrees in engineering and related disciplines.

PEO3 Alumni should establish a successful career in an engineering-related field and adapt to
. changing technologies.
PEO4 Graduates are expected to continue personal development through ﬁ?ufeﬂsional study and
self-learning:
PEOS Graduates should be good citizens and cultured human beings, with full appreciation of
L i the importance of professional, ethical and societal responsibilities.
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Course Outcomes:

SE (Mechanical) Part — 1

Physics - 11 (Optics and Waves)

\ cOl Expose the leamers to different processes used in physics for industrial and technological

applications.

|. cO2 Understand the importance of Applied Physies in physical phenomena.

\ CO3 Acquire Basic knowledge of Oscillation for Simple Harmonie, Mechanical and electrical

simple harmonic oscillators.

| €04 Demonstrate knowledge of quantum mechanics and thermal physics.
\ COSs Employ the knowledge of optical instruments mirrors and lens.
| CO6 Implement the concept thermoedynamically equations and their applications in various fields
| of geometric optics B
Mathematies - 11
T I S —
| €Ol | Understand the solution methodologies for second order Partial Differential Equations.
| co2 l Selve interpolation and integral using numerical methods,
| co3 : 1y Sl , : . :
|__ | Solve the Ordinary and Partial Differential Equations using Laplace Transformation.
| CO4 Lise the concept of correlation and regressions for statistical parameters.
. CO5 Formulate and solve problems involving random variables and probability distribution.
. | o . K =
| CO6 | Apply statistical methods for analyzing experimental data.
Thermodynamics _—
| co1 Apply various laws of thermodynamics to various processes and real systems.
‘ CO2 Apply the concept of Entropy, Calculate heat. work and other important thermodynamic
[ | properties for various ideal gas progesses
I : LI
| €03

-cycle and availability in each case,

Estimate performance of various Thermodynamic gas power cycles and gas refrigeration

0
o
o

natural draught requirements in boiler plants.

Understand Stoichiometric air required for combustion, performance of steam generators and

CcO6 Use Psychrometric chants and estimate various essential

| and processes properties refated to Psychrometry

CO4 Analyze the condition of steam and performance of vapour power cycle and vapour
_| compression eyele.
I
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Basic Electronics Engineering

Design an application using Operational amplifier

Troubleshoot and maintain standard electronic circuits.
l co3

Design and verify the basic logic gate operations.

cO4
‘ Desien the basics of Electronic communication transmission medium circuits.
\ Cos5 Understand the principtes of semiconductor devices and their applications.
|
| (_:06 Be aware of the working of timing circuits and oscillators. ol
‘ co7 Analyze logic gates and flip flop as a building block of dizital systems,
|, CO8 ‘ Learn the basics of Electronic communication system
Engineering Mechanics
™~ | ) SR L TS — e — = ==
l COl | Use scalar and vector analytical techniques for analyzing forcesin statically determinate
L | structures —
‘ cO2 Apply fundamental concepts of kinematics and kinetics of particles to the analysis of simple.
| | practical problems. ) |
CcO3
\ | Apply basic knowledge of mathematics and physics to solve real-world problems.
l CO4 Krow basi¢ kinematics concepts — displacement, velocity and acceleration (and their angular

| counterparts).

Realize basic dynamics concepts — foree, momentum, work and energy.

and the coefficient of restitution.

Apply basic dynamics concepts - the Work-Energy principle, Impulse-Momentum principle

'—

|

| ] Understand and be able to apply Newton''s laws of motion.
’7 co7

| Recognize basic machine parts such as pulleys and mass-spring systems.

"
ks
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SE (Mechanical) Part — T

Internal Combustion Engine

Col Relate the basic Thermodynamics, Heat Transfer with actual cycle analysis and actual losses
inengine; :
cO? Recoenize functioning and differences among fuel introduction systems of different engines.
also designs of fuel carburetor and design principles.
cO3 _
Understand the working and construction of turbocharging and supercharging.
Determine and understand the effects of spark timing, valve timing, A/F ratio, engime
geometry, fuel type, and manifold on engine performance and emissions
CcOo3
| Prepare a performance report and emissions analysis of an internal combustion engine
CO6 :
| Plot performance characteristics curve during testing and to know about engine emissions.
Fluid Mechanics and Machinery -
CO1 Develop basic knowledse on Fluid Statistics, Dynamics, and Hydro-electric power stations.
e Apply principles of fluid mechanies to the operation, design, and selection of machinery.
co3 Mathematically analyze simple flow situations.
€04 Estimation of efficiency, performance of pumps and turbines.
COs Design and planning of Hydroelectric Power plant with the available water resources and
requitement of power. L
CO6 Identify, formulate and solve problems related to fluids at rest and in motion.
CO7 Knowledge to design pipeline systems, floating bodies and hydraulic gates.
CO8

Knowledge to design pipeline systems, floating bodies and hydraulic gates.

Principal
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Strength of Material —
T‘_cm Understand the concepts of various stresses and their significant effects in context with :
. | engineering applications. L=
Acquire elementary knowledge of stresses, strains & material properties. Understand &
€02 | analyze the basic principles involved in the behavior of machine parts under load in the
context of designing it.
Cco3 | Use expressions for estimation of deformation in axially loaded members under gradual,
' sudden and impact loads.
co4 | Effectively use the concepts of shear force and bending moment diagrams in design of
' machine elements. .
COs Compute the principal stresses and Strains by analytical and graphical methods (Mohr™'s
i circle of stress 2-D. _
[ CO6 Fstimate the Slope and Deflection in determinate beams. :
Explain the important concepts of stress and strain, their significance in concept with
co7 | engineering applications and is useful while studying the subjects like, Machine Design,
| Theory of machines. Dynamics of Machines.
Mechanical Engineering Drawing
|| COl | Read and interpret the drawing.
| coz ‘ Understand the concepts of limit, fits. and tolerance for various machine parts. |
| CO3 | Visualize and prepare detail drawing of a ziven object,
€CO4 | Draw details and assembly of different mechanical systems.
CO5 | Convert detailed drawing into assembly drawing using modeling software.
CO6 | Convert assembly drawing into detailed drawing using modeling software.
co7 Preparc detailed drawing of any given physical object/machine element with actual

measureiments.

Instrumentation & Control

COl

Understand concepts of process dynamies and various forms of mathematical models.

co? Develop mathematical models of chemical and processes by writing unsteady-state mass and
cneroy balances.
o3 Analyze, design and tune feedback / feed forward controllers in the context of various control
strategies used to control chemical and biological processes.
Cm - - - - - PR i -
Recognize and fit various simple empirical models that are used for designing controllers.
| €05
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Bickiy for Exgiiiecrs,

CO1 | Understand the body sensory system : —
COo2 Understand the body Immunology
CO3 | Understand the body Metabolism Functions
CO4 | Understand the Genetics
Professional Practice, Law and Ethics
Tllustrate asa practitioners of the mechanical engineering profession in the society.
cO2 Develop ideas of the legal and practical aspects of their t:rqfcssien.
cO3 Apply principles of contract management.
CO4 | Use alternative Dispute Resolution system.
CcOs

Perform the concept of Intellectual property.
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TE (Mechanical) Part — I
~ Manufacturing Technology — 11

l CO1 | The students will be able to understand the details about machines used in production

!_ CO2 | The students will be able to understand the mechanics behind metal cutting.

I _CD3 The students will be able to understand the finishing and super finishing processes.

\ CO4 | The students will be able to understand the Physics of material removal behind the various

| non-conventional machining processes.

Machine Design- 1

CO1 | Ability toanalyze the stress and strain of mechanical components and understand, identify
and quantify failure modes for mechanical pant |
COZ | Ability to decide optimum design parameters for mechanical systems.

| O3 | Avility to design mechanical system for fluctuating loads
‘ Cod ‘Acquire skill in preparing production drawing pertaining to various designs
. Heat Transfer .= — =
| €O1 | Understand the modes of heat transfer and basic laws of heat transfer
CO2 | Analyze the problems involving steady state heat conduction with and without internal heat
generation. _mall
co3 Develop solutions for transient heat conduction. Il
CO4 | Understand and Evaluate heat transfer coe fficients for natural and forced convection
COS | Analyze the heat exchanger and fins performance.
CO6 | Calculate radiation heat transfer between black body and gray body surfaces. i
PR NAeclatiomcy o
COo1 [__Dcvelgp the skill 1o identify the suitable sensor and actuator for a Mechatronic system.
CO2 | Develop the skill required for interfacing the electronic and electro-mechanical systems,
CO3 | Develop the skill to indigenously design and develop a Mechatronic system.
CO4 | Develop the skill to model a complete automated electro-mechanical system.
COS | Understand the worki of hydraulic and pneumatic actuators.

)
9 ,_ﬂﬂ
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CAD/CAM _
], COL | dentify proper computer graphics techniques for geometric modeling.
\ CO2 | Transform, manipulate objects, store and manage data.

| CO3 I Prepare computer assisted part program and post process.

CO4 | prepare pan programming applicable to CNC machines,

CO5 | Use rapid prototyping and tooling concepts in any real life applications.

TE (Mechanical) Part — 11
Tool Engineering

| ; e . N
| COL | Selection of a die for a given component
| olame 1ord gIve pa —
COL2 | Classify and explain various press tools and press tools operations -
| CO3 | Selection of locatine and clamping devices for given component
|_ CO4 Select and design jig and fixture for given component.. -
Machine Design - 11 - = .
| COol Design and analyze belts, brakes, clutches.
| CO2 | Understand gear drives and their applications; design procedure and introduction to gear
I | design standard practices. -
| co3

The construction, working, important features and selection process from manufacturers

| catalogue for rolling contact bearings
, CO4 | Analyze the pressure distribution and design of journal bearings.

Power Developing Devices

|'_ col | Differentiate between SI and CI Engines

l €O | Understand and explain Combustion of 81 and CI Engines.

| CO3 | Plotand analyze Performance Characteristics of Sl and CI Engines
CO4 Explain Gas Turbine and its performance.
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Mechatronics - 11

1 CUJ. Student shall understand Basic component and design of pneumahc SVStems.
| €02 | Student shall understand Basic component and design of HYDRULIC systems.
l._ €03 | Student To understand the signal conditioning phenomenon, necessity. and outline.
l CO4 | . Student to understand concept of PLC its industrial use, application to Mechatronics.
cos | Student shall Development of PLC ladder programming and implementation of real life
system Hydraulics+Pneumatics + Electrical Electronics +Plc .
Power Plant Engineering
r CO1 W Ability to have adequacy with design, erection and development of Power Plant.
1 co2 | Optimization of Power Plants with respect to available resources.
B. E. (Mechanical) Part — |
I Refrigeration and Air Conditioning
l In order to assess the students”™ progress in the subjeot towards achieving knowledge and
CO1 | leariing. He/She is assessed by conducting three tests in the semester . He/She is assigned
minimum five assignments, homework problems, Solving University Question papers to
grasp knowledge in the subject
The various experiments were performed during practical hours to understand the basic
coz | coneept and working of the Refrigeration cycle. A local cold storage plant is visited to
understand the cycle of Refrigeration and Air conditioning. Finally the student is exanined
\ by conducting Practical/Oral Examination based on Term Work, Test performance and
finally theory paper of University level, based on the syllabus.
co3 | The student is expected to use his subject knowledge to design Ihe Refrigeration or AlE
Conditioning plant and to optimize the performance of the same.
Finite Element Methods
COL | Develop the finite element equations to model engineering problems
\I_ CO2Z | Apply the basic finite element formulation techniques to solve engineering Emb]m
CO3

Use commercial FEA softwarg, 1o solve problems related to mechanical engineering
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_Advanced Machining & Manufacturing

l-, CO1 | Selection of appropriate manufacturing process for Advance components.
l CO2 | Characterization of work piece materials.
Operations Research Techniques
| €O1 | Upon successful completion of this course, the student will be able to
I CO2 | Ilustrate the need to optimally utilize the resources in various types of industries
|| CO3 | Apply and analyze 1nathemati{:at":}p_ﬁ|ni-zﬁrinn functions to various applications.
1_ CO4 | Demonstrate cost effecfive strategies in various applications in industry
Renewable Energy
\ co1 | Apply the technology to capture the energy froim the renewable source Iike Sun, Wind,
Ocean, Biomass and Geothermal.
[ CO2 | Apply the direct energy conversion methods.
B. E. (Mechanical) Part — 11
Automobile Engineering
COl1 | Students will be able to demonstrate and explain varous automobile systems
coz | Students will be able to explain the importance of various important systems like
differential, steering, Brakes, Suspensions etc. .
co3 | Students will be able to explain principle of operation, construction and application of latest
| sensor Technology used in auomaobiles.
Production Planning & Control
CO1 | yijustrate the types of production and Lse of furctions of PPC on the shop floor.
CO2 | [jjystrate the design and development of the praduct on the shop floor.
CO3 | fllustrate the optimization technique used in batch production.
CO4 | To calculate the idle time and machine eycle efficiency to improve the productivity.
CO5 | 1o developthe balan‘ced line of production with minimum idle time.
CO6

| To understand how to maintain the inventory for shop floor.
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iﬂgtﬁﬁﬁbjtﬂﬁtudentswllbmome experts in applying the various tgnlsj;:apﬂ"
1 in taking sharp decisions in business, ' -

Automation & Robotics

Acquire the skills in understanding Automation in Industry & Robot programming
| Language. : : '

Acquire the skill in robot task planning for problem solving.

Develop skills in understanding various sensors, robot peripherals and their use.
Develop skills in identifying areas in manufac

turing, where robotics can be deployed for
enhancing productivity. e -

Zﬂhqﬁah&ﬂf
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PO CO OF MECHANICAL ENGINEERING DEPARTMENT OF
ACADEMIC YEAR 2019-20

Vision

The vision of the department is to achieve excellence in teaching, learning, research and transfer of
technology and overall development of students.

Mission

Imparting quality education, looking after holistic development of students and conducting need based
research and extension.

Graduate Attributes

The Graduate Aftributes are the knowledge skills and attitudes which the students have at the time of
praduation. These Graduate Attributes identified by National Board of Accreditation are-as follows:

1. Engineering knowledge: Apply the knowledge of mathematics, science, engineering fundamentals
and an engineering specialization to the solution of complex engineening problems.

2. Problem analysis: Identify, formulate, research literature, and analyze complex engineering problems

reaching substantiated conciusions using first principles of mathematics, natural sciences and engineering
SCIEnces,

3. Design/development of solutions; Design solutions for comples engineering problems and design
system components or processes that meet the specified needs with appropriate consideration for the
public health and safety, and the cultural, societal, and environmental considerations.

4. Conduct investigations of complex problems: Use research-based knowledge and research methods

including design of experiments, analysis and interpretation of data. and synthesis of the information to
provide valid conclusions.

5

e

Modern tool usage: Create, select, and apply appropriate techniques, résources. and modern

engineering and IT tools including prediction and modeling to complex engineering activities with an
understanding of the limitations.

6. The engineer and society: Apply reasoning informed by the contextual knowledge to assess societal,

health, safety, legal and cultural issues and the consequent responsibilities relevant 1o the professional
engineering practice.
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7. Environment and sustainability: Understand th
societal and environmental contexts, and demonstrate Vision The vision of the department is to achieve.
exceellence in teaching, learning, research and transfer of technology and overall dev';!'ppm'eﬁt:oE—ﬁtﬁﬁ.ﬁhﬁ-,
Missinn Imparting quality ;dué@tiﬁn, Jooking after holistic development of students and conducting need
Based research and extension. The knowledge of, and need for sustainable development.
8. Ethics: Apply ethical principles and commit 0 professional ethics and responsibilities and norms of
the engineering practice.

9. Individual and team work: Function effectively as an ir_xdividual, and as-a member or Jeader in

diverse teamis, and in multidisciplinary settings.
activities with the engineering

10. Communication: C ommunicate effectively on complex engineering
and write effective reports and

community and with society at large, such as, being able to ‘comprehend
design documentation, make effective presentations, and give and receive clear instructions.

Demonstrate knowledge and understanding of the engineering

11. Project management and finance:
Wi wiork, as'a member and leader in a team, 1o

and management principles and apply these 10 ong’s o
pranage projects and in multidisciplinary environments.

Recognize the nced for, and have the preparation and ability 10 engage in

12. Life-long learning:
broadest context of technological change.

independent and life-long learning in the

Program Educational Ohjective

Graduates should excel in engineering positions in industry and other organizations that
emphasize design and implementation of cngineering Systems and devices.

Graduates should excel in best post-graduate engineering institutes, acquiring advanced

degrees in engineering and related disciplings.

Alumni should establish a successful career in an engincering-related field and adapt 10

changing technologies.

Graduates are expected 1o continue personal development through pmfg._sgipha;l smd:ﬁr and

self-learning.

Graduates should be good citizens and cultured human béin_gs_,_with: ﬁ]il agpmciﬁiib'h of

the importance of professional, ethical and societal responsibilities.
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Course Outcomes:

SE (Mechanical) Part — I

Physics - 11 (Optics and Waves)

COl L Expose the learners to different processes used in physies for industrial and technological
applications.

cO2 | Understand the importance of Applied Physics in physical phenomena.

CO3 \ Acquire Basic knowledge of Oscillation for Simple Harmonic, Mechanical and electrical
| simple harmonic oscillators.

CO4 Demonstrate knowledge of quantum mechanics and thermal physics.
cos | Employ the knowledge of optical instruments mirrors and lens.
CcO6

Implement the concept thermodynamically equations and their applications in yarious fields
of geometric optics

Mathematics - 111

X I - - - - T e o - -
COl | Understand the solution methodologies for second order Partial Differential Equations
o2 Solve interpolation and integral using numerical methods.

| b N ke :
co3 | Solve the Ordinary and Partial Differential Equations using Laplace Transformation
|
CO4 [ Use the concept of correlation and regressions for statistical parameters.
COS | Formulate and solve problems involving random variables and probability distribution
co6 | Apply statistical methods for analyzing experimental data.

Thermodynamics

| cor

Apply various laws of thermodyvnamics to various processes and real systems

col Apply the concept of Entropy, Caleulate heat, work and other impertant thermodynamic
properties for various ideal gas processes

CcO3 Estimate performance of various Thermodynamic gas power cycles and gas refrigeration
cycle and availability in each case.

CcO4 Analyze the condition of steam and performance of vapour power cycle and vapour
compression eyele.

CO5 Understand Stoichiometric air required for combustion, performance of steam generators and
natural draught requirements in boiler plants.

CcO6 Use Psychrometric charts and estimate various essential properties related to Psychrometry

|'and processes.
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Basic Electronics Engineering

COl Design an apphication using Operational amplifier
[8(8)) Troubleshoot and maintain standard electronic circuits.
€03 Design and verify the basic logic gate operations. =
CO4 : ) i e e ; L
Design the basics of Electronic communication transmission medium cireuits. ol
CO5 Understand the principles of semiconductor devices and their applications;
CO6 | Beaware of the working of timing circuits and oscillators.
cCO7 Analyze logic oates and flip flop as a building block of digital systems.
€08 | Learn the basics of Electronic communication system
Engineering Mechanics _ .
col Use scalar and vector analytical techniques for analyzing forces in statically determinate
structures P B 1 —_— : .
| -~ = = - -
co? Apply fundamental concepts of Kinematics and kingtics of particles to the analysis of simple,
practical problems. = .
CO3 : : ; :
Apply basic knowledge of mathematics and physics to solve real-world prablems.
CO4 Know basic kinematics concepts — displacement, velocity and acceleration' (and their angular |
| counterparis). |
cos Realize basic dynamics concepts — force, momentum, work and energy.
CO6 Understand and be able to apply Newton''s laws of motion,
co7 Apply basic dynamics concepts - the Work-Energy principle, Impulse-Momentum principle
and the coetficient of restitution.
CO8 Recognize basic machine parts such as pulleys and mass-spring systems. ]
Effective Technical Communication
Col1 | Accumulate, review, mediate accurate information and transmit technical ideas, policies
=y with greater clarity & precision.
O3 L")raﬂ: n;wis‘-c‘ and edit Iftl?lmical. drafts, letters, proposals, applications, with effective
linguistic skills and abilities by climinating erammatical errors in the same.
CO3 Absorb, inculcate and practice an industrial ethics; professional work culture and collaborate
 effectively in organizational communication system.
CO4 Lead, present and conumunicate business strategies persuasively and convineingly through

result oriented endeavors both verbally and non-verbally within and outside organizations.
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Seminar - |

Use multiple thinking strategies to examine real-world issues through self learning.

Explore creative avenues of expression, solve problems, and make consequential decisions.

Developing stage courage and confidence.

1_ CO4 Apply innovative thinking for best presentation.
Environmental Science -
: Understand the basics of environmental scignce, o)
co2 Learn about causes of different pollution and their remedies.
CO3 I.earn about social issues that are connected to environment
CO4 Apply knowledge for protection of environment.
SE (Mechanical) Part — 11
[nternal Combustion Engine —
col Relate the basie Thermodynamics. Heat Transfer with actual evele analysis and actual losses
in engine:
co? Recognize functioning and differences among fuel introduction systems of different engines
2 also designs of fuel carburctor and design principles.
CO3 " . : . '
Inderstand the working and construction of turbocharging and supercharging:
CO4 Determine and understand the effects of spark timing, valve timing, A'F ratio; engine
| seometry, fuel type, and manifold on engine performance and emissions
CO5 s . " J .
Prepare a performance report and emissions analysis of an internal combustion engine
CO6

Plot performance characteristics curve during testing and to know about enging emissions.
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Fluid Mechanics and Machinery
1 CO1 Develop basic knowledge on Fluid Statistics, Dynamics, and Hydro-electric power statians,
> ; I ; . |
\ co2 Apply principles of fluid mechanics to the operation, design, and selection of machinery. .'
[ CO3 Mathematically analyze simple flow situations.
CO4 Estimation of efficiency, performance of pumps and turbines.
CO5 Design and planning of Hydroelectric Power plant with the available water resources and :
requirement of power.
COo6 Identify, formulate and solve problems related to fluids at rest and in motion.
o7 Knowledze to design pipeline systems, floating bodies and hydraulic gates.
Cos Knowledge to design pipeline systems, floating bodies and hydraulic gates.
Strength of Material ]
COl Understand the concepts of various stresses and their significant effects in context with '
engineering applications. :
Acquire elementary knowledge of stresses, strains & material properties. Understand &
cD2 analyze the basic principles involved in the behavior of machine parts under load in the
context of designing it _ = |
CO3 Use expressions for estimation of deformation in axially leaded members under gradual,
sudden and impact [oads. ==, )
CO4 Effectively use the concepts of shear force and bending moment diagrams in design of
machine elements.
CO35 Compute the principal stresses and Strains by analytical and graphical methods (Mohr™s
sy circle of stress 2-0. -
co6 Estimate the Slope and Deflection in determinate beams.
Explain the important concepts of stress and strain, their significance in concept with
co7 engineering applications and is useful while studving the subjects like, Machine Design,
Theory of machines. Dynamics of Machines.
Mechanical Engineering Drawing - 5
COl Read and interpret the drawing,
co2 Understand the concepts of limit, fits, and tolerance for various maching parts.
CO3 Visualize and prepare detail drawing of a given abject. }
CO4 Draw details and assembly of different mechanical systems: |
= - . e S T |
cOs Convert detailed drawing into assembly drawing using modeling software. '
CO6 Convert assembly drawing into detailed drawing using modeling software;
co7 Prepare detailed drawing of any given physical object/machine element with actual

measurements.
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Instrumentation & Control

COol ’ . !
Understand concepts of process dynamics and various forms of mathematical models.
cO2 Develop mathematical models of chemical and processes by writing unsteady-state mass and
energy balances:
Co3 Analyze. design and tune feedback / feed forward controllers in the context of various control
strategies used to control chemical and biological processes. g
CO4 o o - e
Recognize and fit various simple empirical models that are used for designing controllers.
CO5 Understand and desion basic control strategies,
Biology for Engineers .
col Understand the body sensory system -
CO2 Understand the body Immunology
CO3 Understand the body Metabolism Functions
cO4 Understand the Genetics
Professional Practice, Law and Ethics
col o ; : : ; - .
Illustrate as a practitioners of the mechanical engineering profession in the society
co2 Develop ideas of the legal and practical aspects of their profession.
CO3 | Apply principles of contract management,
CO4 Use alternative Dispute Resolution systerm.
CO5 Perform the concept of Intellectual property.
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TE (Mechanical) Part = 1
Manufacturing Technology — 11

col
coz

l

| €02 | The students wil b ableto understand he meshanies behind metal cu
| €03

|

The students will be able to understand the details about machines used in production

| =
=
s
w
@
-
=
)
=]
&
z
o
5
o
(=
v
=
=]
=
=
=
)
=
L¥5 ]
et
B
=
=
£
o
1
4
~7
B
=
=
7
g
=
E
o
2
=
=B
la
a
=
s
=
ﬂ:':

The students will be able to understand the finishing and super finishing processes.

CO4

The students will be able to understand the Physics of material removal behind the various
| non-conventional machining processes.

Machine Design- |

(@8] Ability to analyze the stress amd strain of mechanical components and understand, identify
and quantify failure modes for mechanical part
CO2 | Ability to decide optimum design parameters for mechanical systems. =
co3 Ability to design mechanical system for fuctuating loads.
CO4 Acquire skill in preparing production drawing pertaining to various designs |
- Heat Transfer
I COl Understand the modes of heat transfer and basic laws of heal transfer
| co? :‘kmll}-'z:_: the problems invalving steady state heat eonduction with and without internal heat
generanon.
O3 Develop solutions for transient heat conduction.
| €O4 | Understand and Evaluate heat transfer coefficients for natural and forced convection
l 05 ;’m;ﬂw;‘:c the heat exchanger and fins performance.
I| CO6 | Caleulate radiation heat transfer between black body and gray body surfaces.
Mechatronics - 1
COl | Develop the skill to identify the suitable sensor and actuator for a Mechatronic system.
CO2 | Develop the skill required for interfacing the electronic and electro-mechanical systems.
CO3 | Develop the skill to indigenously design and develop a Mechatronic system.
‘ CO4 Develop the skill to model a complete automated electro-mechanical system.
l COS | Understand the working and use of hydraulic and pneumatic actuators.
T G S
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CAD/ICAM
\ COl1 | Identify proper computer graphics techniques for geometric modeling.
\ COZ | Transform, manipulate objects, store and manage data.
l CO3 | Prepare computer assisted part program and post process.
\ CO4 | Prepare part programming applicable to CNC machines.
l COS | Use rapid prototyping and tooling concepts in any real life applications.
TE (Mechanical) Part — 11
Tool Engineering
COL | Selection of a die for a given component
CO2 | Classify and explain various press tools and press tools operations
COJ3 | Selection of locating and clamping devices for given component
CO4 | Select and design jig and fixture for given component.
Machine Design - 11
| coi | Design and analyze belts, brakes, clutches.
CO2 | Understand gear drives and their applications; design procedure and introduction to gear
| design standard practices.
CO3 | The construction, working, important features and selection process from manufacturers
catalogue for rolling contact bearings
CO4 | Analyze the pressure distribution and design of journal bearings.
Power Developing Devices
= Differentiate between Sland CI Engines
CO2 | ynderstand and explain Combustion of SI and CI Engines.
CO3 | pjor and analyze Performance Characteristics of 8] and CI Engines
CO4 Explain Gas Turbine and its performance.
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Mechatronies - 11

l - Student to understand concept of PLC its industrial use, application to Mechatronics.

cos | Student shall Development of PLC ladder programming and implementation of real life
system Hydraulics+Pneumatics + Electrical Electronics +Ple .

1 col ] Student shall understand Basic component and design of pneumatic systems. &
|| CO2 | Student shall understand Basic component and design of HYDRULIC systems

\ Co3 ] Student To understand the signal conditioning phenomenon, necessity. and outline.

| co4

Power Plant Engineering

|| COl I Ability to have adequacy with design, erection and development of Power Plant.
\ co2 ‘ Optimization of Power Plants with respeet to available resources.
B. E. (Mechanical) Part — |
Refrigeration and Air Conditioning -
|
‘ In order to assess the students’ progress in the subject towards achieving knowledpe and
col

learning. He/She is assessed by conducting three tests in the semester , He/She isiassipned

minimum five assignments, homewaork problems, Solving University Question papers to
grasp knowledge in the subject

‘The various experiments were performed during practical hours to uniderstand the basic
co? concept and working of the Refrigeration cycle. A local cold storage plant is visited to

understand the cycle of Refrigeration and Air conditioning. Finally the student is examined
by condueting Practical/Oral Examination based on Term Work, Test performance and

finally theory paper of University level, based on the syllabus.
cO3 | Fhestudent is expected to use his subject knowledge to design the Refrigeration or Air
| Conditioning plant and to optimize the performance of the same.
Finite Element Methods
= T
COl | Develop the finite element equations to model engineering problems —'
Co2

Apply the basic finite element formulation techniques to solve engineering problems.
cOl

Use commercial FEA software, to'solve problems related to mechanical engineering
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Advanced Machining & Manufacturing
ll COl 1 Selection of appropriate manufacturing process for Advance components.
]l COX | Characterization of work piece materials:
Operations Research Technigues
\ CO1 | Upon suceessful completion of this course, the student will be able to -4
'[ cO2 & Illustrate the need to optimally utilize the esources in various types of industries
l CO3 I| Apply and analyze m;uhema-{ical optimization functions 10 various applications.
| €O4 | Demonstrate cost effective strategics in various applications in industry |
Renewable Encrgy . -
l Ccol l Apply the technology to capture the energy from the renewable source like Sun, Wind.
Ocean, Biomass and Geothermal.
\ cO2 R Apply the direet energy conversion ll_li'.’ﬂ'lICIdS. |
B. E. (Mechanieal) Part — 11
Automobile Engineering
| €01 | Students will be able to demonstrate and explain various automobile systems
r cO? Students will be able to explain the importance of various important systems like
differential. steering, Brakes, Suspensions ete.
co3 | Students will be able to explain principle of operation, construction and application of latest
| sensor Technology used in automobiles,
Production Planning & Control
| cot ‘ Tlustrate the types of production and use of functions of PPC on the shop floor.
co2 | Tstrate the design and develapment of the product on the shop floor.
| CO3 | Mustrate the optimization technique used in batch production.
CO4 | Tocalculate the idle time and machine cyele efficiency to improve the productivity.
COS5 | To develop the balanced line of production with minimum idle time.
CO6

To understand how to maintain the inventory for shop floor,
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Quality Engineering
LCCI]

A_f‘te;r studying the subject students will become experts in applying the various tools and
able 10 operate the skill in taking sharp decisions in business.

Automation & Robotics =
\ col Acquire the skills in understanding Automation in Industry & Robot programming
Language, L
{ CO2 | Acquire the skill in robot task planning for problem solving. =
1' CO3 | Develop skills in understanding various sensors, robot peripherals and their use.
\ Co4

Develop skills in identifying areas in manufacturing, where robetics can be deployed for
enhancing productivity:
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PO CO OF MECHANICAL ENGINEERING DEPARTMENT OF
ACADEMIC YEAR 2018-19

Vision

The vision of the department is to achieve excellence in teaching, learning, research and transfer of
technology and overall development of students.

Viission

Imparting quality education, laoking after holistic development of students and condueting need based
research and extension.

Graduate Attributes

The Graduate Attributes are the knowledge skills and attitudes which the students have at the time of
graduation. These Graduate Attributes identified by National Board of Accreditation are as follows:

1. Engineering knowledge: Apply the knowledge of mathematics, science, engineering fundamentals
and an engineering specialization to the solution of complex engineering problems.

2. Problem analysis: Identify, formulate, research literature, and analyze complex engineering problems
reaching substantiated conclusions using first principles of mathematics, natural sciences and engineering

sciences.

3. Design/development of solutions: Design solutions for complex engineering problems and design
system components: or processes that meel the specified needs with appropriate cansideration for the
public health and safety, and the cultural, societal, and environmental considerations.

4, Conduct investigations of complex problems: Use research-based knowledge and research methods
including design of experiments, analysis and interpretation of data, and synthesis of the information to
provide valid conclusions.

5. Modern tool usage: Create, select, and apply appropriate techniques, resources, and modern
engineering and IT teols including prediction and modeling to complex engineering activities with an
understanding of the limitations.

6. The engineer and society: Apply reasoning informed by the contextual knowledge to assess societal,
health, safety, legal and cultural issues and the consequent responsibilities relevant 1o the professional
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Course Outcomes:
SE (Mechanical) Part — I

Engineering Mathematics - 111

CO1 | Student will demonstrate basic knowledge of L.D.E..P.D.E., Vector & F.T
cO?

Student will show the understanding of impact of Engg.Mathematics on Mech

Student will Demonstrate their understanding of mathematical ideas from multiple

CO3 perspectives, such as by (a) using the internal connections between geometry, algebra, and
numerical computation, (b) applying the connections between theory and applications, or (c)
distinguishing between a formal proof and a less formal arguments and understanding the
diiferent roles these play in mathematics.

Engineering Thermodynamics

cOl Apply fundamental concepts of thermodynamic to solve real life engineering problems

CO2 | Identify problems & analyse power producing and consuming devices.

CO3 | Toapply fundamentals of engineering thermodynamics to compressors

Engineering Metallurgy
CO1 | Apply fundamental concepts of Metallurgy to solve real life engineering problems.

CcO2 Identify problems and suggest suitable material/ heat treatment to get the requisite
mechanical properties for a given application

CO3 | To apply advanced Metallurgical techniques to solve numerous engineering problems

Mechanical Measurement And Metrology

After going through basic study of generalized measurement system, students will be able to

CO1 | understand the stepwise working of all instruments and will be able to find out the output
factors.

cO2 They will be able to know the importance of all factors affecting on output of instruments
i.e, errors

co3 | They can suggest some points in the design & working of instruments after studying the

basics if metrology.

Students will be able to differentiate between all types of measurements i.e. Direct &

CO4 | indirect type. con non-contact type as well as they can design the components with
provisions nufacturing through the concepts of metrology
i','- ,,00 = d rf\ "Tx
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CAD/CAM
Co1 Identify proper computer graphies techniques for geoinetric modeling. 1
Co2 Transform, manipulate objects. store and manage data. \
Co3 Prepare computer assisted part program and post process. 1
Co4 Prepare part programming applicable to CNC machines. ‘
COS Use rapid prototyping and tooling concepts in any real life applications. k

TE (Mechanical) Part — 11

Tool Engineering

CO1 | Selection of a die for a given component

CO2 | Classify and explain various press tools and press tools operations

CO3 Selection of locating and clamping devices for given component

e
B =
PR

CO4 | Select and design jig and fixture for given component.

Machine Design - 11

r CO1 | pesign and analyze belts, brakes, clutches. l

CO2 | Understand gear drives and their applications; design procedure and introduction to gear
design standard practices.

CO3 | The construction, working, important features and selection process from manufacturers
catalogue for rolling contact bearings

CO4 | Analyze the pressure distribution and design of journal bearings. \

Power Developing Devices

COL | Differentiate between SI and CI Engines J
COZ | Understand and explain Combustion of ST'and Cl Engines. \
CO3 | pot and analyze Performance Characteristics of ST and CI Engines \

CO4 Explain Gas Turbine and its performance.
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Mechatronies - [1

1T
Vilasrao Deshmukh Foundation
linteil to DBATU Lonere, Bist, Riigaa)

LCOS

005 i 4 Ud“ E‘ISlﬂnfll BB?IC SHIDROTCL .and design of HYDRULIC systems

o - tcr understand the signal cundmj:ml.nu phenomenon. necessity, and outline.
. 0 understand concept of PLC its industrial use, application to Mechatronics.
Student shall Development of PLC ladder programming and implementation of real life

system Hydraulics+Pneumatics + Electrical Electronics +Ple.

Power Plant Engincering

[ cor

Ability to have adequacy with design, erection and development of Power Plant.

| coz2

Optimization of Power Plants with respect to available resources.

B. E. (Mechanical) Part — 1

Refrigeration and Air Conditioning

COl

In order to assess the students’ progress in the subject towards achieving knowledge and
learning. He/She is assessed by conducting three tests in the semester , He/She is assigned
minimum five assignments, homework probiems, Solving University Question papers o
grasp knowledge in the subject

cO2

The various experiments were performed during practical hours to understand the basic
cancept and working of the Refrigeration cycle. A local cold storage plant is visited to
understand the cycle of Refrigeration and Air conditioning. Finally the student is examined
by conducting Practical/Oral Examination based on Term Work, Test performance and
finally theory paper of University level, based on the syllabus.

CO3

The student is expected to use his subject knowledge to design the Refrigeration or Air
Conditioning plant and to optimize the performance of the same.

Finite Element Methods

COl

Develop the finite element equations to model engineering problems

CO2

Apply the basic finite element formulation techniques to solve engineering probiems.

cO3

Use commercial FEA software, to solve problems related to mechanical engineering
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Advanced Machining & Manufacturing

election of appropriate manufacturing process for Adv
Characterization of w

dnee components.

ork piece materials,

Operations Research Techniques

COl1 Upon successful completion of this course, the student will be able to ‘
CO2 | Illystrate the need to optimally utilize the resources in various types of industries J
CO3 | Apply and analyze mathematical optimization funetions to various applications. l
\ CO4 | Demonstrate cost effective strategies in various applications in industry i

Renewable Energy

COl Apply the technology to capture the energy from the renewable source like Sun, Wind,
Ocean, Biomass and Geothermal.

| CO2 | Apply the direct energy conversion methods. l

B. E. (Mechanical) Part — 11

Automobile Engineering

CO1 | Students will be able to demonstrate and explain various automobile systems 1
coz | Students will be able to explain the importance of various important systems like \
differential, steering, Brakes. Suspensions ete.

CO3 Students will be able to explain principle of operation, construction and application of latest \
sensor Technology used in automobiles.

Production Planning & Control

CO1 | [llustrate the types of production and use of functions of PPC on the shop floor. J
CO2 | [llustrate the design and development of the product on the shop floor. l
CO3 | Illustrate the optimization technique used in batch production. l

CO4 | To caleulate the idle time and machine cyele efficiency to improve the productivity,

CO5 | To develop the balanced line of production with minimum idle time.

L CO6 | To understand how to maintain the inventory for shop floor.
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PO CO OF MECHANICAL ENGINEERING DEPARTMENT OF
ACADEMIC YEAR 2017-18

Vision

The vision ‘of the departinent is to achieve excellence in teaching. learning, research and transfer of
technology and overall development of students:

Mission

.lmpaﬁihg-:quality education, looking after holistic development of students and conducting nced based
research and extension.

Graduate Attributes

The Graduate Atiributes are the knowledge skills and attitudes which the students have at the tme of

graduation. These Graduate Attributes identified by National Board of Accreditation are as follows:

1. Engineering knowledge: Apply the knowledge of mathematics. science, en

gineering fundamentals
and an engineerit

1 specialization to the solution-of complex engineering problams.

7. Problem analysis: Identify, formulate, research literature, and analyze complex engineering probiems
reaching substantiated conclusions using first principles of math

ematics, natural sciences and engineering
sClEnCes.

3, Design/development of solutions: Design salutions for complex engineering problems and ‘design

system cOMpOnNents or processes that meet the specified needs with appropriate consideration for the
publie health and safety; and the cultural, societal, and environmental considerations.

4. Conduct investigations of complex problems: Use research-based knowledge and research methods

including design of experiments, analysis and interpretation of data, and synthesis of the information to
provide valid conclusions.

5. Modern tool usage: Create, seleet, and apply appropriate techniques, resources, and. “?-‘?'!.3'31'“
engineering and 1T tools including prediction and modeling to complex engineering activities with an
understanding of the limitations.

6. The engineer and socicty: Apply reasoning informed by the contextual knowledge o assess societal,
health, safety, legal and cultural issues and the consequent responsibilities refevant to the professional
engineering practice. : : ;

;ram ”:%—
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7. Environment and sustainability: Understand th
societal and environmental contexts, and demonstrate Vision The vision of the department is to achieve.
exceellence in teaching, learning, research and transfer of technology and overall dev';!'ppm'eﬁt:oE—ﬁtﬁﬁ.ﬁhﬁ-,
Missinn Imparting quality ;dué@tiﬁn, Jooking after holistic development of students and conducting need
Based research and extension. The knowledge of, and need for sustainable development.
8. Ethics: Apply ethical principles and commit 0 professional ethics and responsibilities and norms of
the engineering practice.

9. Individual and team work: Function effectively as an ir_xdividual, and as-a member or Jeader in

diverse teamis, and in multidisciplinary settings.
activities with the engineering

10. Communication: C ommunicate effectively on complex engineering
and write effective reports and

community and with society at large, such as, being able to ‘comprehend
design documentation, make effective presentations, and give and receive clear instructions.

Demonstrate knowledge and understanding of the engineering

11. Project management and finance:
Wi wiork, as'a member and leader in a team, 1o

and management principles and apply these 10 ong’s o
pranage projects and in multidisciplinary environments.

Recognize the nced for, and have the preparation and ability 10 engage in

12. Life-long learning:
broadest context of technological change.

independent and life-long learning in the

Program Educational Ohjective

Graduates should excel in engineering positions in industry and other organizations that
emphasize design and implementation of cngineering Systems and devices.

Graduates should excel in best post-graduate engineering institutes, acquiring advanced

degrees in engineering and related disciplings.

Alumni should establish a successful career in an engincering-related field and adapt 10

changing technologies.

Graduates are expected 1o continue personal development through pmfg._sgipha;l smd:ﬁr and

self-learning.

Graduates should be good citizens and cultured human béin_gs_,_with: ﬁ]il agpmciﬁiib'h of

the importance of professional, ethical and societal responsibilities.
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Course Outcomes:
SE (Mechanical) Part - 1
Engineering Mathematics - I11 e
\ col \ Siudent will demonstrate basic knowledge of L.D.E.P.D.E. Vector & F.T
co2 \ Student will show the understanding of impact of Enge Mathematics on Mech

Student will Demonstrate their understanding of mathematical ideas from multiple

perspectives, such as by {a) using the internal connections between geametry, algebra, and
numerical computation, (b) applying the connections between theory and applications, or (¢)
distinguishing between a formal proof and a less formal arguments and understanding the

different roles these play in mathematics.

CO3

' : Mincurigﬂhcngpd_xnumigs W= = o -
COl Apply fundamental concepts of thermodynamic 1o solve real life engineering problems
CO2 | Identify problems & analyse power producing and consuming devices.

‘ cO3 | To apply fundamentals of engineering thermodynaniics 16 COMPrESsSors

Engineering Metallurgy

cOt | Apply fundamental concepts of Metallurgy to solve real life engineering problems.
Identify problems and suggest suitable material/
T mechanical properties for a given application
CO3 | Toapply advanced Metallurgical techiniques to solve nut

coz heat treatment to get the requisite

nerous engineering problems

Mechanical Measurement And Metrology

After going through basic study of generalized measurement system, students will be able to
CO1 | understand the stepwise working of all instruments and will be able to find out the output

{acLors.

co? '}‘hey will be able to know the importance of all factors affecting on output of instruments
1.2, SITors

They can suggest some points in the design & working of instruments after studying the
basics if metrology.

nts i.e. Direct &

Students will be able to differentiate between all types of measureme
nts with

indirect type, contact & non-contact type as well as they can design the compene
provisions of tolerance in manufacturing through the concepts of metrology

SHom?
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Strength of Materials

‘ col S?udcm \\I—:i.” be able to effectively use the concepts of shear force and bending moment T
\ | diagrams in design of machine elements.

Will be able to compute the principal stresses and Strains by analytical and graphical
methods (Mohr's circle of stress 2-D.

coO2

oradual, sudden and impact loads.

\ co3 \ Able to use expressions for estimation of deformation in axially loaded members under

CO4 l Able to estimate the Slope and Deflection in determinate beams.

their significance inconcept with engineering applications and is useful while studying the

|
N cas This subject enables the student to understand the important concepts of stress and strain,
subjects like, Machine Design, Theory of machines, Dynamics of Machines. J

SE (Mechanical) Part - I1
Engineering Mathematics - IV

co1 | Student will demonstrate pasic knowledge of Functions of Complex Variable & Numerical
Technique. .

CO2 | Student will show the understanding of impact of Engg.Mathematics on Mech.

\ Student will Demonstrate their understanding of mathematical ideas from multiple
perspectives, such as by (a) using the internal connections between geometry, algebra, and
numerical computation, (b) applying the connections between theory and applications, or (c)
distinguishing between a formal proof and a less formal arguments and understanding the
different roles these play in mathematics.

CO3

Theory of Machines

1 Identify the basic relations between distance, time, velocity, and acceleration.

| Apply vector mechanics as a tool for problem solving techniques.

Distinguish the basics of Kinematics and kinetics of motion

l Develop familiarity with application of kinematics theories to real-world machines.

\ Understand analytical linkage analysis

1 Determine cam profiles

e —————y)

Understand gear trains

— e

Use the techniques to study the motions of machines and their components.

l Use the techniques, skills, and modern engineering tools nmﬁsammw

o) m’\”;-r:
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Manufacturing Technology - |
\ col \ ,é.‘hilii;y to classify and apply the knowledge gained for applicability of processes for
\ different product manufacturing.
\ co2 \ To compare and select best suitable manufacturing process based on requirements, ]
advantages, limitations and applications :

Fluid Mechanics & Hydraulics Machines
[ COl ( An ability to identify, formulate and solve problems relat
k_ co2 ‘ Knowledge to design pipeline systems, floating bodies and hydraulic gates.
cO3 l Knowledga to design hydraulic turbines and pumps.

ed to fluids at restand in motion.

Machine Drawing and CAD
‘ Ccol 1 Able to create drawings as per BIS standards. R ——— %
co2 1 Visualize & prepare detail drawing of a given object.
CO3 | Read & interpret a given drawing l

CO4 5 Able to create assembly models of simple machine -

Professional Communication Skill
cOl 1 Students would understand the concept, Process and
| Communication
C0?2 | Students would acquire English Speaking and Writing Skills
€03 | Students would develop Presentation Skills

importance of Professional

Q:FY”"‘{F
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TE (Mechanical) Part -1

Manufacturing Technology - 11
col

| cot |
=
|

The students will be able to understand the details about machines used in production

The students will be able to understand the mechanics behind metal cutiing.

The students will be able to understand the finishing and super finishing processes.

CO4

The students will be able to understand the Physics of material removal behind the various
non-conventional machining processes.

Machine Design-1

\7 COl Ability to analyze the stress and strain of mechanical components and understand, identify
and quantify failure modes formechanical part
coz l Ability to decide optimum design parameters for mechanical systems.
COo3 l Ability to design mechanical system for fluctuating loads. U
COo4 ] Acquire skill in preparing production drawing pertaining to various designs 1§
Heat Transler - )
col

Understand the modes of heat transfer and basic laws of heat transfer

CO?2 Analyze the problems involving steady state heat conduction with and without internal heat

ceneration. . A

CO3 | Develop solutions for transient heat conduction. B
r CO4 | Understand and Evaluate heat transfer coefficients for natural and forced convection

COS5 | Analyze the heat exchanger and fins performance. N

CO6 | Calculate radiation heat transfer between black body and gray body surfaces. »|

Mechatronics - |

CO1 | Develop the skill to ideritify the suitable sensor and actuator for a Mechatronic system.

CO2 | Develop the skill required for interfacing the electronic and ¢lectro-mechanical systems.

CO3 | Develop the skill to indigenously design and develop a Mechatronic system.

CO4 | pDevelop the skill to model a complete automated glectro-mechanical system.

CO5 | Understand the working and use of hydraulic and pneumatic actuators.

o '“"d‘\l
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BE Identify proper computer graphics techniques for geometric modeling.

co?2

Prepare computer assisted part program and post process.

CO4q

l Transform, manipulate objects, store and manage data.
CO3
Prepare part programming applicable to CNC machines.

CoOs

TE (Mechanical) Part — 11
Tool Engineering

| Select and design jig and fixture for given component.

[ col Selection of a die for a given component »
CO1 | Classify and explain various press tools and press tools operations
O3 Selection of locating and clamping devices for given component
CO4

Machine Design - 11

] | =
col Design and analyze belts, brakes, clutches. = . j
cO2 Understand gear drives and their applications; design procedure and introduction to gear
design standard practices.
C03 | The construction. working, important features and selection process from manufacturers
catalogue for rolling contact bearings
CO4 | Analyze the pressure distribution and design of journal bearings.
Power Developing Devices
Col Differentiate between Sl and Cl Engines
coz Understand and explain Combustion of ST and C1 Engines.
_CD3 Plot and analyze Performance Characteristics of SI and Cl Engines
CO4 | Explain Gas Turbine and its performance.

ANa™
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Mechatronics - 11

l_CDI H Student shall understand Basic component and design of pneumiatic systems. l

‘[ col Sf;udent shall understand Basic component and design of HYDRULIC systems
Hi CO3 | Student To understand the signal conditioning phenomenon, necessity. and outline.
CO4 f o

e ey

—

|l Student to understand concept of PLC its industrial use, application to Mechatronics.
\ CO3 \

Student shall Development of PLC ladder programming and implementation of real life
system Hydraulics+Prneumatics Electrical Electronics +PIC .

Power Plant Engincering

Col l[ Ability to have adequacy with desien, erection and development of Power Plant. 1
CcO2 || Optimization of Power Plants with respect Lo available resources.

_—

B. E. (Mechanical) Part - |

EE————— s |

In order to assess the students” progress in the subjeet towards achieving knowledge and
learning. He/She is assessed by conducting three tests in the semester , He/Sheis assigned
minimum fiveassignments, homewark problems, Solving { Iniversity Question papers to
orasp knowledge in the subject

\ The various experiments were performed during practical hours to understand the basic

, concept and working of the Refrigeration cycle, A local cold storage plant is visited to

co2 understand the cycle ol Refrigeration and Air conditioning. Finally the student is examined
by conducting Practical/Oral Examination based on Terin Work, Test performance and
finally theory paper of University 11.:}'&1‘)'.1:{::(5 on the syllabus.

CO3 The student is expected to use his subject knowledge Lo design the Refrigeration or Air
Conditioning plant and to optimize the performance of the same.

Finite Element Methods

EE————— |

Develop the finite element equations to model engineering problems
Apply the basic

finite element formulation techniques to solve eneineering problems.
Use commercial FEA software, to solve problems related to mechanical engineerin
N

rﬁi_d'ﬁ#
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l = Advanced Machining & Manufacturing
1 ]| Selection of appropriate manufacturing process for Advance components.

\ CO2 \ Characterization of work piece materials.

Operations Research Techniques

'17{301 \ Upon successful completion of this course, the student will be able to
‘ co2 ‘[ Ilustrate the need to optimally vtilize the resources in various tvpes of industries

‘[ cO3 \ Apply and analyze mathematical aptimization functions 1o various applications,

‘l CO4 \ Demonstrate cost effective strategies in various applications in industry

Renewable Energy

col \ Apply the technology to capture the energy. from the renewable source like Sun, Wind,
| Ocean, Biomass and Geothermal. )

]

| 5 7
CO2 | Apply the direct energy canversion methods:

B. E. (Mechanical) Part - i1

Automobile Engineering
COl | Students will beable to demonstrate and explain various automobile systems

| Students will be able to-explain the importance of various important Systems like
differential. steering, Brakes. Suspensions elc.

co2

cO3

| Students will be able 1o explain prineiple of operation, construction and application of latest
| <ensor Technology used in automobiles.

A [eadrs

Production Planning & Contral

COl | llustrate the types of production and use of functions of PPC on the shop floor.

cO2 |Ezslruic the design and development of the praduct on the shop flaor.

co3 ‘ Tllustrate the optimization technique used in batch production.
CO4 | To caleulate the idle time and machine cycle efficiency to improve the productivity.

COS | To develop the balanced line of production with minimum idle time.

Y Cl"""‘Eg‘.
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| able to aperate the skill in taking sharp decisions in mﬁiﬁ DRk inaR s R ]

,ﬁ“iﬂmﬂhm& Robotics

‘ cot | . 111@ skills in understanding Automation in Industry & Robot programming.
\r g‘;i i H:‘qu;r the skill in robot task planning for problem solving.
! evelop skills in understanding various sensors, tobot pcnphemi-; and their use.

\ CO4 \ szemp skills in 1dauhf5rmg areas in manufacturing, where robotics can be deployed for
| enhancing productivity.

o
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