PROGRAM OUTCOMES OF BTECH AGRICULTURAL ENGINEERING

PO1. Imparting detailed knowledge of agricultural engineering and its allied
branches

PO2. Facilitating detailed study of various branches of agricultural engineering i.e.
Soil Water Conservation Engineering, Food and Process Engineering and Farm
Power and Machinery.

PO3. Providing detailed knowledge of agriculture in India and income generating
enterprises of Indian farmers

PO4. Knowledge dissemination regarding various technique of farming and farming
system in India

POS. Study of market and marketing of agricultural produce.

PROGRAM SPECIFIC OUTCOMES OF BTECH AGRICULTURAL

ENGINEERING

PSO01. Specific knowledge of various branches specialized to their studies.

PSO02. Detailed knowledge on the subject to improve the farmer’s condition by their
contributions.

PSO03. Detailed knowledge of cultivation practices, Soil, fertilizers, farm equipments
and economic conditions associated with farming enterprises.

PS04. To reorient graduates of agriculture and allied subjects for ensuring and
assuring employability and develop entrepreneurs for emerging knowledge
intensive agriculture, the component envisages the introduction of the program in
all the Agricultural Universities as an essential prerequisite for the award of degree
to ensure hands on experience and practical training through READY (“Rural
Entrepreneurship Awareness Development Yojana”) Program.

COURSE OUTCOMES OF BTECH AGRICULTURAL ENGINEERING

Course Code

Course Name

Course Qutcomes

EMM4111

Engineering
Mathematics-|

The student will be able to apply the partial differentiation to compute
the minima and maxima of functions of two variables. Fhe student will be
able to compute areas and volumes by integrati will able to solve




linear differential equations of higher order and homogenous differential
equations with constant coefficients. Expand function in Taylor's and
Maclaurin’s series.

EP4111

Engineering
Physics

Students will gain the kﬁowledge about magnetic properties of material.
Apply vector calculus approach to problems in electric field and magnetic
field. Apply laws of physics to simple LRC circuits. Understand the
interference and diffraction from wave optics concepts and know its
applications.

EC4111

Engineering
Chemistry

Demonstrate knowledge of science behind common impurities in water
and methods to treat them. Knowledge of methods to determine the
calorific value of fuels, perform flue gas analysis and combustion analysis.
Apply the science for understanding corrosion and its prevention.
Demonstrate knowledge of superconducting and organic electronic
materials.

PSS4111

Principles of Soil
Science

To impart the knowledge of soil forming process, their physical
properties. Soil organic matter and their effect, quality of irrigation water.

SL4111

Surveying and
Levelling

Student will be able to survey an area with the help of chain, compass,
planimeter, plane table. To impart the knowledge about leveling,
contouring, theodolite surveying, GPS

EM4111

Engineering
Mechanics

To draw free body diagrams and determine the resultant of forces and/or
moments. Determine the centroid and second moment of area of
sections. Apply laws of mechanics to determine efficiency of simple
machines with consideration of friction. Analyse statically determinate
planar frames. Analyse the motion and calculate trajectory
characteristics. Apply Newton’s laws and conservation laws to elastic
collisions and motion of rigid bodies.

ED4111

Engineering
Drawing

Select, construct and interpret appropriate drawing scale as per the
situation. Draw simple curves like ellipse, cycloid and spiral. Draw
Orthographic projections of points, lines and planes. Draw orthographic
projection of solids like cylinders, cones, prisms and pyramids including
sections. Layout development of solids for practical situations. Draw
isometric projections of simple objects.

HMT4111

Heat and Mass
Transfer

Understanding the concept of different mode of heat transfer,
Understanding of conduction heat transfer from different surfaces.
Knowledge of free and forced convective heat transfer. Introduction of
Insulations and Heat Exchangers. Basic knowledge of theories of radiant
heat transfer and radiation exchange between different surfaces.

EMM 4121

Engineering
Mathematics-I|

Understanding the concept of matrices. To gain the knowledge about
functions of a complex. Knowledge of Fourier series. Solve second order
differential equations for application in their field of engineering. Solve
partial differential equations of first order and higher orders (with
constant coefficients). Solve simultaneous equations by matrix methods.
Determine eigenvalues and eigenvectors. Diagonalise a matrix and invert
a matrix

ESDM 4121

Environmental
Science and
Disaster

Develop an understanding of different natural resources including
renewable resources. Realize the importance of ecosystem and
biodiversity for maintaining ecological balance. De(élop an understanding




Management of environmental pollutions and hazards due to
engineering/technological activities and general measures to control
them. Demonstrate an appreciation for need for sustainable
development and role of science. Aware of important acts and laws in
respect of environment.

EDBM 4121 Entrepreneurshi | This course enables the students for Agribusiness Management principles,
p Development | marketing and processing of agricultural commodities in context with
and Business new economic era. Build up the students in globalization and
Management international emerging business environment

FMOCH4121 Fluid Mechanics | To impart the knowledge of properties of fluid, pressure measurement,
and Open hydrostatics and kinematics of fluid flow, type of fluid flow, laminar and
Channel turbulent flow in pipe. To get the knowledge about fluid machinery
Hydraulics

SmM4121 Strength of After completion of this course a student will be able to analyze the
Materials behavior of simple structural elements under simple loadings

WTP4121 Workshop It will help students to acquire requisite knowledge and skills in basic
Technology and | workshop technology and practices, workshop management, workshop
Practices organization and handling of tools and machines in preparation to meet

the demands of the manufacturing sector of our economy. It will impart
basic know-how of various hand tools and their use in different sections
of manufacturing

TM4121 Theory of To impart the knowledge of Elements, links, pairs, kinematics chain, and
Machines mechanisms. Mechanisms and their motions under different degrees of

freedom. Transmission through Gears: mechanism, gear trains,
classification and analysis, familiarity with gear standardization. Power
transmission through belts and chains, mechanisms, materials Storage of
mechanical energy and use of friction.

WDIA4121 Web Designing To acquaint the students about web designing, understanding of
and Internet animation interface, java script and internet applications
Applications

PHCPP 4211 Principles of The student will gain the knowledge to judge maturity time for harvesting
Horticultural of crop, seed viability and germination test. Knowledge of different
Crops and Plant | garden tools. Students will know how to prepare nursery bed, how to do
Protection cultural operations for vegetable crops, knowledge of seed extraction

techniques; Identification of important pests and diseases and their
control

PA4211 Principles of Understanding of crops and weather affected parameters. To gain
Agronomy knowledge about different agricultural practices and soil, water, plant

relationship

CSPD4211 Communication | Understand basic grammar principles and be able to synthesise and
Skills and transform sentences. Write CVs, letters for job application, complaints
Personality and emails. Prepare technical reports and short essays. Learn phonetic
Development symbols and use correct sound, stress and intonation. Learn basic do’s

and don’ts of an interview. Show enhance communication ability in
English. N
EMMA211 Engineering

Learning different types Of interpolation formulag~Gaining knowledge
|7




Mathematics-11I

about various operators, their properties and applications. Getting
knowledge of Laplace Transform, which is useful for Differential
Equations.

SMM4211 Soil Mechanics To impart the knowledge of basic properties of soil, analysis of stresses,

bearing capacity of soil etc

DS4211 Design of To impart the knowledge of design of simple concrete structure and steel
Structures structures

MD4211 Machine Design | Knowledge about design, material properties, different load & stress.

Study about design of different joints, spring, belt and screw.

TRAC 321 Thermodynamic | Introduction of basic principle of different refrigerating systems.
s, Refrigeration Understanding the effect of different components on the refrigerating
and Air machines. Knowledge of different refrigerants and refrigeration
Conditioning equipments. Introduction of psychometric and different psychometric

processes. Designing of air-conditioning system and estimation of air-
conditioning load.

EMPU4211 Electrical Understanding of characteristics of electrical machine, D.C. Generators
Machines and and Motors, Starting and Speed Control of Motors. Understanding of
Power phasor Diagram and equipment circuits, Regulation, Efficiency and Their
Utilization Determination. Understanding of Alternator- Calculation of Induced

E.M.F, factors affecting Generating E.M.F. Open Circuit, Short Circuit and
Load Characteristics and Synchronous Motor Starting. Application in
industries

BCCE4221 Building To impart the knowledge of construction technology and estimation of
Construction quantities of various works
and Cost
Estimation

ACA4221 Auto CAD The students will able to know the application of computer for design
Applications purpose. Study of various actions on drawing screen. Study of OSNAP.

and different command. Practice on 2 D and 3D Design. Demonstration
on CNC machine and simple problems

AEI4221 Applied Characterize passive electronic components. Characterize diodes and
Electronicsand | transistors. Knowledge about a simple circuits for amplifiers and
Instrumentation | oscillators. Design power supplies with regulated output. Identify and

select appropriate type of transducer for measurement of different
quantities

TAE4221 Tractor and To gain the knowledge about different sources of farm power, different
Automotive component of IC engine, Knowledge about tractors and their systems, to
Engines give the exposure to student about tractor testing

EPAP4221 Engineering Knowledge about engineering properties, thermal properties, Rheological
Properties of properties, electrical properties of agricultural produce, Application of
Agricultural engineering properties in handling processing machines and storage
Produce structures

WH4221 Watershed To give an exposure to the students about the climatic parameters and
Hydrology their analysis to study direct and indirect effect on agriculture scenario of

particular area, giving main focus on water availability, distribution and
circulation

1E4221 Irrigation To train the students and develop basic understanding/of,goil water plant




Engineering

relationship and select and design appropriate method of water
application in varied situations.

Programming

SMIS4221 Sprinkler and To train the students about the field specific for design of Drip and
Micro Irrigation | Sprinkler Irrigation system, their proper operation and the maintenance
Systems of the system
FRES4221 Fundamentals of | After completion of the course, every student is exposed to different
Renewable sources of renewable energy based efficient technologies. Student will
Energy Sources acquaint with solar energy, wind energy, bio energy and their gadgets
TSC 4311 Tractor Systems | Gaining knowledge about various tractor systems, their construction and
and Controls working. Learning fundamentals of tractor chassis design and traction
theory
FME4311 Farm Machinery | To identify the need of farm mechanization in India. Also equip the
and Equipment-l | students with technical knowledge and skills required for the operation,
maintenance and evaluation of Tillage, Sowing and intercultural
operational machinery needed for agricultural farms. To abreast the
students with mathematical, experimental and computational skills for
solving different field problems. To develop skills in the students required
to develop and modification of indigenous farm machines as per the need
of the area and farmers
ASEC4311 Agricultural To acquaint the students with various aspects of agricultural structures
Structures and such as farm stead and dairy barn. To acquaint the students with various
Environmental aspects of environmental control and renewable and non-renewable
Control resources of energy
PHE4311 Post Harvest To acquaint the students with various post harvest operations of cereal,
Engineering of pulses and oil seeds. Also, the student will learn about different post
Cereals, Pulses harvest operation machineries.
and Oil Seeds
SWCE 4311 Soil and Water To have understanding about the degradation of productive soil globally
Conservation and its effect thereon, also to know about the causes about water scarcity
Engineering and their solution to fight against the evil effects through soil and water
conservation technologies.
WPM4311 Watershed To acquaint the students about the preparation of the detail report of the
Planning and problems and causes related to the water, land, vegetation and social
Management aspects of specific area and their remedies through watershed planning
and management.
DE4311 Drainage To train the students about the reclamation of the agricultural lands
Engineering suffering from excessive water application and problematic soils.
RPS 4311 Renewable To get the knowledge about energy sources in India, To enable student to
Power Sources know about biogas, solar energy, wind energy and their harnessing
technique.
SDT4311 Skill Student will get practical exposure related to agriculture engineering
Development through different agriculture industries/institutes (like tractor, irrigation,
Training-1 watershed, food processing etc)
(Student READY)
Registration only
| CPDS 4321 Computer Understand the basic building blocks of a computer. Lear,jn different

systems and codes to represent numbers in computers a




and Data
Structures

convert the numbers from one system to another. Learn the data types
and syntax of C language. Write, compile and execute programs in C
language for solving engineering problems. Demonstrate capability to
choose appropriate type of data structures and perform operations on
them.

FME4321 Farm Machinery | To identify the need of timely harvesting of crops in India. Also equip the
and Equipment- | students with technical knowledge and skills required for the operation,
Il maintenance and evaluation of harvesting, threshing and land

preparation (heavy) machinery needed for agricultural farms. To abreast
the students with mathematical, experimental and computational skills
for solving different field problems. To develop skills in the students
required to develop and maodification of indigenous harvesting
machines/methods as per the need of the area and farmers Also to give a
brief introductory idea of importance of testing of agricultural machines
and tractors

PHEHC4321 Post Harvest To gain the knowledge about characteristics and properties of
Engineering of horticultural crops. To study about different processing operation of
Horticultural horticulture crops and their equipments. Quality control in fruit and
Crops vegetable processing industry

WHSCS 4321 Water To gain knowledge about water harvesting properties, its technique,
Harvesting and different structures. Design consideration of Farm pond, spillway,
Soil percolation pond, nala bund. Study of different soil conservation
Conservation measures and their design.

Structures

GWP4321 Groundwater, To enable the students to know about the ground water potential, its
Wells and dynamic behavior and exploration manually and mechanically
Pumps

TFMOMA4321 | Tractor and The student will acquire knowledge regarding makes and models of
Farm Machinery | tractors, different systems and periodic maintenance of tractors, tractor
Operation and driving with and without two wheeled trailer and about driving safety
Maintenance rules

DFE 4321 Dairy and Food | To acquaint the knowledge about food, its deterioration and method of
Engineering preservation. Application of nanotechnology in food engineering, study of

dairy plant and their product, Unit operation in food processing unit.

BES 4321 Bio-energy To gain the knowledge about biomass, its production, Biomass
Systems: Design | preparation techniques for harnessing. Study about gasification, its
and Applications | principle and types. Study about biofuel.

1A4411 10- weeks Students will get exposed to industrial operations viz. manufacturing,
Industrial maintenance, monitoring, repairing etc.

Attachment
[/Internship
(Student READY)

EP4411 10- weeks Students will get experiential learning on any specific skill like water
Experiential conservation, food processing etc.

Learning On
campus

(Student READY)




SDT4411 Skill Students will get exposure through training on skill development like
Development Auto-CAD, Pro E etc.
Training-1|
(Student READY)
Registration only
ET 4411 Educational Students will get exposure through visit to any center of excellence in the
Tour field of Agricultural Engineering.
(Registration
only)
EL4421 Elective course Skill oriented course will be taught to the students on his/her choice
based
EL4422 Elective course Skill oriented course will be taught to the students on his/her choice
based
EL4423 Elective course Skill oriented course will be taught to the students on his/her choice
based
PPRW4424 Project Planning | Students will be allotted with a project topic and will be allotted an

and Report
Writing (Student
READY)

advisor to get exposure on project planning and report/thesis

preparation.




SURESH

é;f GYAN VIHAR

E_INIVERSITY
d by NAAC with ‘A’ Grad

SCHOOL OF AGRICULTURE

SYLLABUS

B. Tech Agricultural Engiﬁeering
=




Titles and Credit Hours of B. Tech. (Agricultural Engineering) Degree Programme

S, No,

o

Department with number of courses and Course title

Dept. of Basic Engineering Applied Sciences

Basic Engineering (18)

Surveying and Levelling

Bnginccring Mechnntes— -

Strength of Materials

Design of Structures

Fluid Mechanics and Open Channel Hydraulics

Building Construction and Cost Estimation

Soil Mechanics

Engineering Drawing

Workshop Technology and Practice

Heat and Mass Transfer

Machine Design

Auto CAD Applications

Thermodynamics, Refrigeration and Air Conditioning

Theory of Machines

Electrical Machines and Power Utilization

Applied Electronics and Instrumentation

Computer Programming and Data Struc.:turcsm

Web Dcsigning and Imen:ct A;p'lic;tionrsi =
Applied Sciences (11)

Principles of Agronomy

Principles of Soil Science

Principles of Horticultural Crops and Plant Protection

Engineering Physics

Engineering Chemistry

Engineering Mathematics-1

Engineering Mathematics-11

Engineering Mathematics-111

Communication Skills and Personality Development

Entrepreneurship Development and Business Management

Environmental Science and Disaster Management

Dept. of Seil and Water Conservation Engineering (4)

Watershed Hydrology
Soil and Water Conservation Engineering

Water Harvesting and Soil Conservation Structures

y pe text]

Credit Hours
75 (45+30)
44 (25+19)

3(142)
3(2+1)
2(1+1)
2(1+1)
3(2+1)
2(2+0)
2(1+1)
2(0+2)
30l
2(2+0)
2(2+0)
2(0+2)
3(@2+1) -
2(240)
32+
3(2+1)
3(142)
2(1+1)

31(20+11)
B2+l
3(2+1)
201+1)
3(2+1)

3(2+1)

36 0
3@2+1)
3(2+1)
2(¢1+1)
3@2+1)
3(2+1)

10(6+4)
2(‘1-—|)
3@+1)
32+
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1

Watershed Planning and Management
Dept. of Irrigation and Drainage Engineering (4)
[rrigation Engineering e
E;rainage Engineering 7
Groundwater, Wells and Pumps

Sprinkler and Micro Irrigation Systems

Dept. of Farm Machinery and Power Engineering (5)

Farm Machinery and Equipment-I
Farm Machiﬁery and Equipment-]]
Tractor and Automotive Engines
I'ractor Systems and Controls
Tractor and Farm Machinery Operation and Maintenance
Dept. of Processing and Food Engineering (5)
Engineering Properties of Agricultural Produce
Agricultural Structures and Environmental Control
Post Harvest Engineering of Cereals, Pulses and Qil Seeds
Post Harvest Engineering of Horticultural Crops
Dairy and Food Engineering
Dept. of Renewable Energy Engineering (3)
Fundamentals of Renewable Energy Sources
Renewable Power Sources
Bio-energy Systems: Design and Applications
Elective Courses (Any 3 courses)
Floods and Control Measures =1 S
Wasteland Development .
Information Technology for Land and Water Management
Remote Sensing and GIS Applications
Management of Canal Irrigation System
Minor Irrigation and Command Area Development
Precision Farming Techniques for Protected Cultivation
Water Quality and Management Measures
Landscape Irrigation Design and Management
Plastic Applications in Agriculture
Mechanics of Tillage and Traction
Farm Machinery Design and Production
Human Engineering and Safety
I'ractor Design and Testing
Hydraulic Drives and Controls
Precision Agriculture and System Management

Food Quality and Control

201+1)
10(6+4)
30+1)
2(1+1)
32 1)
2(1+1)
14(8+6)
3@+1)
3(2+I$
J2="T
3@2+1)
2(0+2)
13(8+5)
2(1+1)
3(2- 1)
3ER=1)
2¢1+1)
3(2+1)
9(6+3)
3(2+1)
3(2 1)
3(2+1)
9 (6+3)
3(2+1)
3(2+1)

3(2+1)
3(2+1)
3(2+1)
3@2+1)

3@2+D)
32+1)
3@2+1)
3(2+1)
38 i
3(2+1)
3(2+1)
3(2+1)

1
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Food Plant Design and Management
Food Packaging Technology
Development of Processed Products
Process Equipment Design -
Photovoltaic Technology and Systemsm
Waste and By-products Utilization
Artificial Intelligence

Mechatronics

Total course work Credit Hours (140)

Educational tour (During first week of January)

One-vear Student READY (Rural and Entrepreneurship Awareness Development

Yojana) programme

8-weeks Skill Development Trainings (I and II, each of 4-weeks) during semester

break after IV*and VI" semester
10- weeks Industrial Attachment/ Internship
10- weeks Experiential Learning On campus

20-weeks Project Planning and Report Writing

Total Credit Hours Load of B. Tech. (Agricultural Engineering)

Semester-wise Course Programme

No.

| lype text]

Course No. Title of the Course

Semester I
Engineering Mathematics-1
Engineering Physics
Engineering Chemistry
Principles of Soil Seience
Sumrve_\‘ing and Levelling
Engineering Mechanics
Engineering Drawing
Heat and Mass Transfer

Total

Semester I1
Engineering Mathematics-II
Environmental Science and Disaster Management
Entrepreneurship Development and Business Management
Fluid Mechanics and Open Channel Hydraulics
Strength of Materials
Workshop Technology and Practices
Theory of Machines

Web Designing and Internet Applications

Total

Y

H2 1)
3(2+1)
3(2+1)
32+
3(2+|)
Sz
3(3+0)
32+1)
140 (85+55)
2 (0+2)
40 (0+40)

10 (0+10)

10 (0+10)
10 (0+10)
10 (0- 1)

182 (85+97)

Credit Hour

3(2+1j
302419
3(1+2)

2(0-2)
2(2+0)

22(13+9)

3(2+1)
3 -y
32+1)
32+1)
2(1+1)
3(1+2)

2(1+1)
21(13+8)




111 Semester

Principles of Horticultural Crops and Plant Protection 2
2 Principles of Agronomy 3(2+1)
i 'Communication Skills and Personality Development 2(1+1)
4.-  Engineering Mathematics-III 3(2+1)
£ Soll Mehaniie- - . = = aE )
6. Design of Slrucfurcs re ST “ i Aol ' 2(1+ I;
7 Machine Design 220
& Thermodynamics, Refrigeration and Air Conditioning 3(2+1)
9. Electrical Machines and Power Utilization 3(2+1)
7 ;I"otarl 7 S 22(14+8)
IV Semester = =
| Building (‘nnst}u.clion and C‘mt Estimation 2(2-0)
2 Auto CAD Applications 2(012)
} Applied Electronics and Instrumentation 3(2+1)
| I'ractor and Automotive Engines 3(2+1)
3 Engineering Properties of Agricultural Produce 2(1+1)
6 Watershed Hydrology 201+ li
7 lrrigation Engineering RITAER N
8. Sprinkler and Micro Irrigation Systems 2(1+1)
Y. Fundamentals of Renewable Energy Sources : 3(124' Ii
! Total 22(13+9)
SkillDevelopment Training-1Summer hreak.]u;t.e-‘luly after 4" Semester (Student :
READY)
V Semester
I Tractor Svstems and Controls 3(2+1)
2 Farm Machinery and Equipment-1 32
3 Agricultural Structures and Environmental Control : = = = : 3(i+ 1)
I Post Harvest Engineering of Cereals, Pulses and Oil Seeds 3(2+1)
3 Soil and Water Conservation Engineering 3(2+1)
) Watershed Planning and Management _ 2(1-1)
7 Drainage Engineering 2(1+1j
8. Renewable Power Sources 3(2+ I_)
9 Skill Development Training-I (Student READY) Registration only 5(0+5)
Total 27(14+13)
VI Semester
I. Computer Programming and Data Structures 3(142)
2. Farm Machinery and Equipment-I1 3(2+1)
i Post Harvest Engineering of Horticultural Crops 2(1+1)
I, Water Harvesting and Soil Conservation Structures . . 3(2+1)
5 Groundwater, Wells and Pu?nps L i 7 3(2+ I;

6 I'ractor and Farm Machinery Operation and Maintenance 2(0+.2)




-

Dairy and Food Engineering 3(2+l)
3. Bio-energy Systems: Design and Applications 3(2+1)
Total 220124 11

Skill Development Training-1lin Summer break June-July after 6" Semester (Student
READY)

VII Semester Student READY (Rural and Entrepreneurship Awareness Development Yojana)

k. 10- weeks Industrial Attachment /Internship (Student READY) 10(0+10)

Y. 10- weeks Experiential Learning On campus (Student READY) : 10(0+10)

§ Skill Development Training-II (Student READY) Registration only S(0-3)

} ° Educational Tour (Registration only) 2 (0+2)
Total 27(0+27)

Educational tour during winter/January break

VIII Semester Student READY (Rural and Entrepreneurship Awareness Development Yojana)

Elective course 3(2:1)
Elective course 3(21)
Elective course 3(2+1)
. Project Planning and Report Writing (Student READY) 1000+ 10)
Total 19(64—13)
Grari& Total I to VIII semesters 182(85+97)

Department of Basic Engineering and Applied Sciences 73 (44+29)
A) Basic Engineering 44(25+19)

i) Civil Engineering Section 17(10+7)
', Surveyingand Levelling 3(1+2)

Theory

Surveying: Introduction, classification and basic principles, Linear measurements. Chain
surveying. Cross staff survey, Compass survey. Planimeter, Errors in measurements. their
climination and correction. Plane table surveying. Levelling, Leveling difficulties and error in
teveling, Contouring, Computation of area and volume. Theodolite traversing. Introduction to

tine of curves. Total station. Electronic Theodolite. Introduction to GPS survey

Practical

( hain survey of an area and preparation of map; Compass survey of an area and plotting
of compass survey; Plane table surveying; Levelling. L section and X sections and its plotting:
¢ ontour survey of an area and preparation of contour map; Introduction of software in drawing
contour; Theodolite surveying; Ranging by Theodolite. Height of object by using Theodolite
Seiting out curves by Theodolite; Minor instruments. Use of total station.

References

2] Punmia, B C 1987. Surveying (Vol.I). Laxmi Publications, New Delhi.
I~ Arora K R 1990. Surveying(Vol.l), Standard Book House, Delhi.
(=] Kanetkar T P 1993, Surveying and Levelling. Pune Vidyarthi Grihe\, Prakashan. Pune.
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.. Engineering Mechanics 3(2+1)
Theory

Basic concepts of Engineering Mechanics. Force systems, Centroid, Moment of inertia. Frec

dy diagram and equilibrium of forces. Frictional forces Analysis of simple framed structures
using methods of joints, methods of sections and graphical method. Simple stresses. Shear force
andbendingmomentdiagrams. Stressesinbeams. Torsion. Analysis ofplaneand complexstresses.

Practical

Problems on composition and resolution of forces, moments of a force, couples. transmission

I'a couple. resolution of a force into a force & a couple; Problems relating to resultant of; Co-
olaner force system, collinear force system, concurrent force system, co-planer concurrent
loree system. co-planer non-concurrent force system, Non-coplaner concurrent force system.
Non-coplaner non-concurrent force system, system of couples in space; Problems relating to
centroids of composite areas; Problems on moment of inertia, polar moment of inertia. radius
[ gyration, polar radius of gyration of composite areas; Equilibrium of concurrent — co-plaici

and non concurrent — co-planer force systems; Problems involving frictional forces; Analysis ol

-imple trusses by method ofjoints and method of sections; Analysis of simple trusses by graphica!
method: Problems relating to simple stresses and strains; Problems on shear force and bending
momentdiagrams; Problemsrelating to stresses in beams; Problems ontorsion of shafts; Analysis
o pfl.me and complexstresses.

keferences

(] Sundarajan V 2002. Engineering Mechanics and Dynamics. Tata McGraw Hill Publishing Co.
L1d., New Delhi. '

(A1 Timoshenko S and Young D H 2003. Engineering Mechanics. McGraw Hill Book Co.,New
Delhi. ‘

=1 Prasad | B 2004. Applied Mechanics. Khanna Publishers. New Delhi.

%] Prasad | B 2004. Applied Mechanics and Strength of Materials. Khanna Publishers, New Dethi

i+] Bansal R K 2005. A Text Book of Engineering Mechanics. Laxmi Publishers, New Delhi.

1. Strength of Materials 2(1+1)

Theory

Slope and deflection of beams using integration techniques. moment area theorems .
onjugate beam method. Columns and Struts. Riveted and welded connections. Stability !
rsonry dams. Analysis of statically intermediate beams. Propped beams. Fixed and continuous
«cam analysis using superposition, three moment equation and moment distribution methods.

Practical

Toperformthetensiontestonmetal specimen(M.S..C.1.),toobservethebehaviourofmaterials
nder load. to calculate the value of E. ultimate stress, permissible stress, percentage elonza
cte.and to study its fracture; To perform the compression test on; Concrete cylinders &cubes.
.. M.S. & Wood specimens and to determine various physical and mechanical properties: 1o
perform the bending test on the specimens; M.S. Girder, Wooden beam, Plain concrete beams

e e e il




& R.C.C. beam, and to determine the various physical and mechanical properties; To determinc
Young's modulus of elasticity of beam with the help of deflection produced at centre due to loads
placed ateentre & quarter points; Tostudy the behaviour of materials (G.1. pipes, M.S.. C.1.) under
wrsion and to evaluate various elastic constants: To study load deflection and other physica!
properties of closely coiled helical spring in tension and compression: To perform the Rockw e,
Vicker'sand Brinell’s Hardness tests on the given specimens; To perform the Drop Hammer Test.
tzod Testand Charpay’s impact tests on the given specimens; Todetermine compressive & tensile
strength of cement after making cubes and briquettes; Tomeasure workability of concrete (slump
test. compaction factor test); To determine voids ratio & bulk density of cement, fine aggregates
ind coarse aggregates; To determine fatigue strength of a given specimen; To write detail report
smiphasizing engineering importance of performing tension. compression. bending. tors
smpact and hardness tests on the materials.

references
4] Khurmi R.S. 2001. Strength of Materials S. Chand & Co., Ltd., New Delhi.

[2] Junarkar S.B. 2001.Mechanics of Structures (Vo-I). Choratar Publishing House, Anand.
21 Ramamrutham S. 2003. Strengths of Materials. Dhanpat Rai and Sons. Nai Sarak. New Dethi

4. Design of Structures 2(1+1)
Theory

l.oads and use of BIS Codes. Design of connections. Design of structural steel members in
tension. compression and bending. Design of steel roof truss. Analysis and design of singly and
biv reinforced sections. Shear. Bond and Torsion. Design of Flanged Beams. Slabs. €
i oyidations, Retaining walls and Silos.

Practical

" Design and drawing of single reinforced beam, double reinforced beam, Design and drawing
of steel roof truss; Design and drawing of one way, two way slabs, Design and drawing of RCC
building: Design and drawing of Retaining wall. To measure workability of cement by slump tes

Suggested Readings

[~ junarkar. S.B. 2001. Mechanics of Structures Vol. I Charotar Publishing Home, Anand.

[ Khurmi R. S. 2001. Strength of materials. S. Chand & Company Ltd., 7361, Ram Nagar. New
Delhi - 110055.

=1 Kumar Sushil 2003. Treasure of R.C.C. Design. R.K. Jain. 1705-A. Nai Sarak ., Delhi-110006.
P.3.1074.

5. Fluid Mechanics and Open Channel Hydraulics 3(2+1)

Theory

Properties of fluids: Ideal and real fluid. Pressure and its measurement, Pascal’s law, pressurc
forces on plane and curved surfaces, centre of pressure, buoyancy, meta centre and meta centric
beicht. condition of floatation and stability of submerged and floating bodies: Kinemutic. .
tHuid flow: Lagrangian and Eulerian description.of fluid motion, continuity equation, path lines.
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stredk lines and stream lines, stream function, velocity potential and flow net. Types of fluid flow.
ranslation, rotation, circulation and vorticity, Vortex motion; Dynamics of fluid flow, Bernoulli’s
theorem. venturimeter, orifice meterand nozzle, siphon; Laminar flow: Stress strainrelationships.
fTow between infinite parallel plates both plates fixed, one plate moving, discharge, average
velocity: Laminar and turbulent flow in pipes, general equation for head loss Darcy. Equation.
Moaody's diagram. Minor and major hydraulic losses through pipes and fittings. flow throual
etwork of pipes. hydraulic gradient and energy gradient; Flow through orifices (Measurenicer
I'Discharge. Measurement of Time).Flow through Mouthpieces, Flow over Notches. Flow over
~wirs, Chezy's formula for loss of head in pipes, Flow through simple and compound pipes. Open
channel design and hydraulics: Chezy’s formula, Bazin’s formula, Kutter’s Manning’sf‘ormuia.
Velocity and Pressure profiles in open channels, Hydraulic jump; Dimensional analysis and
-imilitude: Rayleigh’s method and Buckingham’s "Pi’ theorem, types of similarities. dimensiona!
naly sis, dimensionless numbers. Introduction to fluid machinery.

Practical

Study of manometersand pressure gauges; VerificationofBernoulli’stheorem; Determination
ol coefficient of discharge of venturi-meter and orifice meter; Determination of coefficient of
[rictioninpipeline; Determination of coefficient of discharge forrectangular and triangularnotch:
Determination of coefficient of discharge, coefficientof velocity and coefficient of contraction tor
flow through orifice; Determination of coefficient of discharge tor mouth piece; Measurement ol
ree exerted by water jets on flatand hemispherical vanes; Determination of meta-centric height:
Determination of efficiency of hydraulic ram; Performance evaluation of Pelton and Francis
irbine: Study of current meter; Velocity distribution in open channels and determination ol
“anning’s coefficient of rugosity.

Suggested Readings
A1 Khurmi, R .S, 1970. A Text Book of Hydraulics, Fluid Mechanics and Hydraulic Madwm S.
‘Chand & Company Limited, New Delhi.
(A1 Modi P M and Seth S.M.1973. Hydraulics and Fluid Mechanics. Standard Book House, Delhi.
(A1 Chow V T 1983. Open Channel Hydraulics. McGraw Hill Book Co., New Delhi.

2 [ alJagadish 1985. Fluid Mechanics and Hydraulics. Metropolitan Book Co.Pvt. Ltd.. New
Delhi.

t. BuildingConstructionandCost Estimation 2(2+0)

Theory

Building Materials: Rocks, Stones, Bricks Properties and varieties of Tiles, Lime. Cemenl.
¢ onerete, Sand. Glass. Rubber, Plastics. iron, Steel. Aluminium. Copper,Nickle. Timber.Building
niponents: Lintels, Arches, stair cases. Different types of floors. Finishing: Damp Prociin
werproofing. Plastering. pointing. white washingand distempering - Painting. Building desien.
Desian procedures. Technology. building construction. Types of agricultural buildings and
r:lated needs, application of design theory and practice to the conservation, sloped and flai
radfibuildings, construction economics: Preliminary estimates, Detailed Estimates of Buildings
source of cost information, use of cost analyses for controlling design, Factors affecting building
Osts; cost evaluation of design and planning alternatives for building and es e development




Measurement and pricing. Economic methods for evaluating investments in buildinos and
butlding systems: cost-in-use, benefit-to-costs and savings-to-investment ratios, rate ol retur:.
net benefits, payback

Suggested Readings

I~] Punmia B.C. Ashok Kumar Jain and Arun Kumar Jain. Building Construction. Laxmi
Publications (P) ltd., New Delhi.

i1 Duggal S K. Building material. New Age International Publishers.

[+l Sane Y.S. Planning and Designing of Buildings.

(] Rangwala S C. 1994. Engineering Materials. Charotar Publishing House, Anand.

2] Dutta B.N. 2000. Estimating and Costing. UBS publishers.

7. S0il Mechanics 2(1+1)
Theory

Introduction of soil mechanics, field of soil mechanics, phase diagram, physical and index
properties of soil, classification of soils, effective and neutral stress, elementary concept of
Boussinesq and Wester guards analysis, new mark influence chart. Seepage Analysis: Quick
condition-two dimensional flow-Laplace equation, Velocity potential and stream function, Flow
net construction. Shear strength, Mohr stress circle, theoretical relationship between principle

tress cirele. theoretical relationship between principal stress. Mohr coulomb failure theo
sifective stress principle. Determination of shear parameters by direct shear test, triangle test &
vane shear test. Numerical exercise based on various types of tests. Compaction. composition
~I'soils standard and modified protector test, abbot compaction and Jodhpur mini compaction
test field compaction method and control. Consolidation of soil: Consolidation of soils. onc
dimensional consolidation spring analogy, Terzaghi’s theory. Laboratory consolidation test.
fculation of void ratio and coefficient of volume change. Taylor’s and Casagrande™s meth.
determination of coefficient of consolidation. Earth pressure: plastic equilibrium in soils. activ.
andpassivestates, Rankine’stheory ofearth pressure, active and passive earth pressure forcohesive
soils.simple numerical exercises. Stability of slopes: introduction to stability analysis of infinite
and finite slopes friction circle method, Taylor’s stability number.

Practical
Determination of water content of soil; Determination of specific gravity of soil: Deteriminini

i 1ield density of soil by core cutter method; Determination of field density by sand replacement
method; Grain size analysis by sieving (Dry sieve analysis); Grain size analysis by hydrometer
nethod; Determination of liquid limit by Casagrande’s method; Determination of liquid limit
Py cone penetrometer and plastic limit; Determination of shrinkage limit; Determihation of
;’-e-!‘nie;thilit_v by constant head method:; Determination of permeability by variable head method:
Determination of compaction properties by standard proctor test: Determination ! <heo
parmmeters by Direct shear test; Determination of unconfined compressive strength of soil:
Delermination of shear parameters by Tri-axial test; Determination of‘consolidatinn propertic-

ol soils.
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Suggested Readings

[2] PunmiaBC.JainAKandJainAK.2005.Soil Mechanics and Foundations. Laxmi Publications
() Ltd. New Delhi.

[] Ranjan Gopal and Rao A S R. 1993. Basic and Applied Soil Mechanics. Welley Easters Ltd.,
New Delhi. ‘

(3] Singh Alam. 1994. Soil Engineering Vol. 1. CBS Publishers and Distributions, Delhi.

') Mechanical Engineering Section 16 (9+7)
1. Engineering Drawing 2(0+2)
Practical

Introduction of drawing scales; First and third angle methods of projection. Principles of
rrthographic projections: References planes: Points and lines in space and traces of lines and
clanes: Auxiliary planes and true shapes of oblique plain surface; True length and inclination
Ilines: Projections of solids (Change of position method, alteration of ground lines): Section

I'solids and Interpenetration of solid surfaces; Development of surfaces of geometrical solids.
Isometric projection of geometrical solids. Preparation of working drawing from models and
isometric views. Drawing of missing views. Different methods of dimensioning. Concept of’
ectioning. Revolved and oblique sections. Sectional drawing of simple machine parts. Tvpes of
rivet heads and riveted joints. Processes for producing leak proof joints. Symbols fordiffers
ivpes of welded joints. Nomenclature, thread profiles, multi start threads, left and right hand
threads, Square headed and hexagonal nuts and bolts. Conventional representation of threads.
Ditferent types of lock nuts, studs, machine screws, cap screws and wood screws. Foundation
volig. Forms of screw threads, representation of threads, Bolts- headed centre, stud screws. set
serews, butt, hexagonal and square; keys-types, taper, rank taper, hollow saddle etc.

suggested Readings
(A Bhat N D. 2010. Elementary Engineering Drawing. Charotar Publishing House Pvt. Lid..
Anand. _
[<] Bhatt N D and Panchal V M. 2013. Machine Drawing. Charotar Publishing House Pvt. Ltd..
Anand.
a3 | ‘\'.;rn} ana K L and Kannaiah P.2010. Machine Drawing. Scitech Publications (India) Pyt [ 1d
( hennai.

/. Workshop Technology andPractice 3(1+2)

Theory ?
Introduction to various carpentry tools, materials, types of wood and their characteristics
nd Processes or operations in wood working: Introduction to Smithy tools and operations
Liraduction to welding. types of welding. Oxyacetylene gas welding. types of flames. s 2l
ohiigques and equipment, Principle of arc welding, equipment and tools. Casting processes.
. lissification. constructional details of center lathe, Main accessories and attachments. Main
cperations and tools used on center lathes. Types of shapers, Constructional details of standard




shaper. Work holding devices, shaper tools and main operations. Types of drilling machines.
Constructional details of pillar types and radial drilling machines. Work holding and tool
hiolding devices. Main operations. Twist drills, drill angles and sizes. Types and classification.
Constructional details and principles of operation of column and knee type universal milling

machines. Plain milling cutter. Main operations on milling machine.

Practical

Preparation of simplejoints: Cross halfLap jointand T-Halving joint; Preparation of Dovetail
jnint. Mortiseandtenorjoint; Jobson Bending,shapingetc.; Jobson Drawing, Punching, Rivetting.
intreduction to tools and measuring instruments for fitting; Jobs on sawing, filing and right angle
fnning of MS Flat: Practical in more complex fitting job: Operations of drilling.. reamina. o
tireading with tap and dies: Introduction to tools and operations in sheet metal work; Maki;

ierent types of sheet metal joints using G.1. sheets. Introduction to welding equipment.
processes tools, their use and precautions; Jobs on ARC welding — Lap joint, butt joint; 1-Joint
and corner joint in Arc welding; Gas welding Practice — Lab, butt and T-Joints; Introduction to
metal casting equipment, tools and their use; Mould making using one-piece pattern and two
vieces pattern: Demonstration of mould making using sweep pattern. and match plate patterns:
intreduction to machine shop machines and tools; Demonstration on Processes in nuichiiil
and use of measuring instruments; Practical jobs on simple turning, step turning; Practical job on
tiperturning. drilling and threading: Operations on shaper and planer. changing a round MS rod
in1o square section on a shaper; Demonstration of important operations on a milling machine.
niaking a plot, gear tooth forming and indexing; Any additional job.

Suggested Readings

) Hazra, Choudari S K and Bose S K. 1982. Elements of Workshop technology (Vol. | and i)
Media Promoters and Publishers Pvt. Ltd., Mumbai.

(] Chapman W A J. 1989. Workshop Technology ( Part | and 11). Arnold Publishers (ll]dld Pyt
[ 1d., AB/9 Safdarjung Enclave, New Delhi.

[ Raghuwamsi B S. 1996. A Course in Workshop Technology (Vol. I and I1). Dhanpat Rai and
Sons. 1682 Nai Darak. New Delhi.
3. HeatandMass Transfer 2(2+0)
Theory
‘ (Zuncept, modes of heat transfer, thermal conductivity of materials, measurement. General
JilTerential equation of conduction. One dimensional steady state conduction through plane and
compositewalls.tubesand spheres withand withoutheatgeneration. Electricalanalogy. Insujatics
waierials, Fins, Free and forced convection. Newton's law of cooling, heat transfer cocliicient i
vection. Dimensionalanalysisof freeand forced convection. Useful nondimensional numbers
| yuation of laminar boundary layer on flat plate and ina tube. Laminar forced convectionon a fla
plate and in a tube. Combined free and forced convection. Introduction. Absorptivity. reflectivity

and transmissivity of radiation. Black body and monochromatic radiation, Planck’s law, Stefan-
Boltgman law, Kirchoff’s law. grey bodies and emissive power, solid angle, intensity of radiation

iadiationexchange betweenblack surfaces, geometricconfiguration factor. Heattransterapily

‘nvolving conduction. convection and radiation by networks. Types of hgal exchangers. fouling
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tactor. log mean temperature difference, heat exchanger performance. transfer winits, e
cxchangeranalysis restricted to parallel and counter flow heat exchangers. Steady state molecular
diffusion in fluids at rest and in laminar flow, Flick’s law, mass transfer coefficients. Revnold 5
'lldl(

Suggested Readings

[A3 Cicankoplis C.J. 1978. Transport Port Processes and Unit Operations. Allyn and Bacon Inc..
. Newton, Massachusetts.
] Flolman J P. 1989. Heat Transfer. McGraw Hill Book Co., New Delhi.
=) fncropera IF P and De Witt D P. 1980. Fundamentals of Heat and Mass Transfer. John Wiles
and Sons. New York. ;
{4 Giupta C P and Prakash R. 1994, Engineering Heat Transfer. Nem Chand and Bros.. Roorkee.
4. Machine Design 2(2+0)
Theory
Meaning of design. Phases of design, design considerations. Common engineering materials
and their mechanical properties. Types of loads and stresses, theories of failure, factor of safety.
sele¢tion of allowable stress. Stress concentration. Elementary fatigue and creep aspec{s. Cotter
joiats. knuckle joint and pinned joints, turnbuckle. Design of welded subjected to static loads
i 'w\i\'n of threaded fasteners subjected to direct static loads, bolted joints loaded in shear
ted joints subjected to eccentric loading. Design of shafts under torsion and combined bmdmn
s.nd torsion. Design of keys. Design of muff, sleeve, and rigid flange couplings. Design of helical

andleafsprings. Design of flat beltand V-belt drives and pulleys. Design of gears. Design of screw
maotion mechanisms like screw jack, lead screw, etc. Selection of anti-friction bearings.

tuggested Readings
(%] lain R K. 2013. Machine Design. Khanna Publishers, 2-B Nath Market, Nai Sarak, New Delhi

{25 Khurmi R S and Gupta J K. 2014. A Text Book of Machine Design. S. Chand & Company Lid..
New Delhi. 7

5. Auto CAD Applications 2(0+2)

Practical

Application of computers for design. CAD- Overview of CAD window — Explanation o!
arious options on drawing screen. Study of draw and dimension tool bar. Practice on draw aml

d <|l]CHleI‘i tool bar. Study of OSNAP, line thickness and format tool bar. Practice on, OjNA[J
line thickness and format tool bar. Practice on mirror, offset and array commands. Pracuce on
trim, extend. chamfer and fillet commands. Practice on copy, move, scale and rotate commdnds
Drawing of 2 D- drawing using draw tool bar. Practice on creating boundary. region. hatch and
cradient commands. Practice on Editing polyline- PEDIT and Explode commands. Setting o
view ports for sketched drawings. Printing of selected view ports in various paper sizes. 2D-
rawing of machine parts with all dimensions and allowances- Foot step bearing and knucklc
joint..Sectioning of foot step bearing and stuffing box. Drawing of hexagonal, nut and bolt and
other machine parts. Practice on 3-D commands- Extrusion and loft. Practicgion 3-D commands-
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cnsweep and press pull. Practice on 3-D Commands- revolving and joining. Demonstration on
{ NU machine and simple problems.

Suggested Readings

(4} Rao PN.. 2002, CAD/CAM Principles and Applications. McGraw-Hill Education Pvt. Lid.,
New Delhi.
(/] Sareen Kuldeep and Chandan Deep Grewal. 2010. CAD/CAM Theory and Practice. S.Chand
& Company Ltd.. New Delhi.
(A1 Zeid Ibrahim. 2011. Mastering CAD/CAM with Engineering. McGraw-Hill Education Pvi.
[.td., New Delhi.
) Eee Kunwoo. 1999. Principles of CAD/CAM/CAE Systems. Addison Vesley Longman, Inc.
b. Thermodynamics, Refrigeration and Air Conditioning 3(2+1)
Theory
I'liermody namics properties. closed and opensystem. llow and non-1low processes. gas law s,
s ol thermodynamics, internal energy. Application of first law in heating and expansion of
cases in non-flow processes. First law applied to steady flow processes. Carnot cycle, Carnot
theorem. Entropy, physical concept of entropy, change of entropy of gases in thermodynamics
process. Otto, diesel and dual cycles. Principles of refrigeration, - units, terminology, production
o low temperatures, air refrigerators working on reverse Carnot cycle and Bell Coleman cycle
Vapour refrigeration-mechanism, P-V,P-S,P-H diagrams. vapor compression cycles, dry and v o
compression. super cooling and sub cooling. Vapour absorption refrigeration system. Common
refriverants and their properties. Design calculations for refrigeration system. Cold storage planis.
thesmodynamic properties of moist air, perfect gas relationship for approximate calculation.
gdiapatic saturation process, wet bulb temperature and its measurement, psychometric ¢hart and
115 use, elementary psychometric process. Air conditioning — principles —Type and functions of
air conditioning. physiological principles in air conditioning. air distribution and duct Jesi;
methods. fundamentals of design of complete air conditioning systems — humidifiers and
deldmidifiers - cooling load calculations. types of air conditioners — applications.

Practical

1 utorials on thermodynamic air cycles, Study and application of P V and T S chart i
refrigeration. P H chart (or) Mollier diagram in refrigeration. Numerical on air refriceration cvel
costems, Numerical on vapour compression cycle refrigeration system, Study ol domestic wat
codler. Study of domestic household refrigerator, Study of absorption type solar refrigeration
.vstem, Study cold storage for fruit and vegetables, Freezing load and time calculations for food
niatérials, Determination of refrigeration parameters using refrigeration tutor — 11, Numerical
onidesign of air conditioning systems, Study of window air conditioner, Study on répair and
maintenance of refrigeration and air-conditioning systems. Visit to chilling or ice making and
coldistorage plants.
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Suggested Readings
=1 E\ulhandaraman C P Khajuria PR and Arora S C. 1992. A Course in Thermodvnamlu and
teat Engines. Dhanpet Rai and Sons. 1682 Nai Sarak, New Delhi.

(21 Khurmi R S. 1992. Engineering Thermodynamics. § Chand and Co. Ltd., Ram Nagar. Nr:“
Delhi.

[s] Mathur M L and Mehta F S. 1992. Thermodynamics and Heat Power Engmaermh Dhanpdl :

Raiand Sons 1682 Nai Sarak, New Delhi.
2] Ballney P.L. 1994. Thermal Engineering. Khanna Publishers, New Delhi.
21 Nag P K.1995. Engineering Thermodynamics. Tata McGraw Hill Publishing Co.1.1d.. |2
Asaf Ali Raod, New Delhi.

7. Theory of Machines 2(2+0)

Theory

'lements. links, pairs. kinematics chain. and mechanisms. Classification of pairs and
tiechanisms. Lower and higher pairs. Four bar chain. slider crank chain and their inversion.
Detarmination of velocity and acceleration using graphical (relative velocity and acceleration )
vtedlpod. Instantaneous centers. Types of gears. Law of gearing, velocity of sliding between two
teeth in mesh. Involute and cycloidal profile for gear teeth. Spur gear, nomenclature, interference
and ‘undercutting. Introduction to helical, spiral, bevel and worm gear. Simple. compound.
feverted, and epicyclic trains. Determining velocity ratio by tabular method. Turning moment
diagrams, coefficient of fluctuation of speed and energy. weight of flywheel. flywheel applications
Beltdrives, types of drives, belt materials. Length of belt, power transmitted. velocity rauo. bel
sizefor flatand V belts. Effect of centrifugal tension, creep and slip on power transmission. Chain
drives. Types of friction, laws of dry friction. Friction of pivots and collars. Single disc. multiple
disc,andconeclutches. Rolling friction, anti friction bearings. Types of governors. Constructional
details and analysis of Watt, Porter, Proell governors. Effect of friction, controlling force curves.
Sensitiveness. stability, hunting, iso-chronism, power and effort of a governor. Static and dynamic
Faluneing. Balancing of rotating masses in one and different planes.

Suggested Readings

(B E;'nwam Thomas. 1984. Theory of Machines. CBS Publishers and Distributors, Delhi.

A1 Ballaney P .. 1985. Theory of Machines. Khanna Publishers, 2-B Nath Market, Nai Sarak.
New Delhi. :

{51 Rio J S and Dukkipatti R V. 1990, Mechanisms and Machine Theory. Wiley astern 1 1d N
Delhi.

B I al Jagdish. 1991. Theory of Mechanisms and Machines. Metropolitan Book Co. Pvt.Ltd.. |
\ma;l Subash Marg, New Delhi..

f_} Rattan S B. 1993. Theory of Machines. Tata McGraw Hill Publishing Co. Ltd.. 12/4 Asaf Al
Road, New Delhi. (

(29, Khurmi R S and Gupta J K. 1994, Theory of Machines. Eurasia Publishing House Pyt 1 1d
Rim Nagar, New Delhi.
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i) Electrical and Computer Engineering Section 11(6+5)

1. Electrical Machinesand Power Utilization 3(2+1)
Theory

ilectromotive force. reluctance, laws of magnetic circuits, determination ofamperc-turs o
serigs and parallel magnetic circuits, hysteresis and eddy current losses, Transformer: principle o
working, constructionofsingle phase transformer, EMF equation, phasordiagram onload. leakage
reactance, voltage regulation, power and energy efficiency, open circuit and short cireuit tests.
principles, operation and performance of DC machine (generator and motor), EMF and'tbrquc
¢guations, armature reaction, commutation, excitation of DC generator and their characteristics.
DC motor characteristics. starting of shunt and series motor. starters, speed control methods-fiel:!
andarmature control, polyphase induction motor: construction, operation, phasor diagram. effec!
of rotor resistance, torque equation, starting and speed control methods, single phase induction
miotor: double field revolving theory, equivalent circuit, characteristics, phase split. shaded pole
motors, various methods of three phase power measurement; power factor, reactive and apparent
power. Concept and analysis of balanced poly-phase circuits; Series and parallel resonance.
Practical

1o obtain load characteristics of d.c. shunt/series /compound generator; To study characteristics
o1 D shunt/ series motors; To study d.c. motor starters; To Perform load-test on 3 ph. induction
motor & to plot torque V/S speed characteristics; To perform no-load & blocked —rotor tests on 3
ph. Induction motor to obtain equivalent ckt. parameters & to draw circle diagram; To study’ the
speed control of 3 ph. induction motor by cascading of two induction motors, i.e. by feeding'the
<lip power of one motor into the other motor: To study star- delta starters physically and (o
draw clectrical connection diagram (b) to start the 3 ph. induction motor using it. (¢) 1 revers:
t1e direction of 3 ph. 1.M.; To start a 3-phase slip —ring induction motor by inserting different
lovels of resistance in the rotor ckt. and to plot torque —speed characteristics; To perform no load
& blocked —rotor test on 1 ph. induction motor & to determine the parameters of equivalent ckt.
drawn on the basis of double revolving field theory; To perform load —test on 1 ph. induction
ptotor & plot torque —speed characteristics: To study power consumed in a three-phase circuit:
Fwo lights in series controlled by one switch; Two lights in parallel controlled by one swich.

Suggested Readings

4] Thareja B L & Theraja AK. 2005. A text book of Electrical Technology. Vol. I S. Chand &
Company LTD.. New Delhi.

[4] Theraja B L & Theraja AK 2005. A text book of Electrical Technology. Vol. 11 S.Chand &
Company LTD.. New Delhi.

41 Vincent Del Toro. 2000. Electrical Engineering Fundamentals. Prentice-Hall of India Private
LTD.. New Delhi. 1

(] Anwani M L. 1997. Basic Electrical Engineering. Dhanpat Rai & Co.(P% LTD. New Delhi.
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.. Applied Electronics and Instrumentation 3(2+1)
Thebry

Semiconductors. p—n junction. V—I characteristics of p—n junction. diode as a circuit
clement.rectifier. clipper.damper, voltage multiplier, capacitive filter.diode circuits forOR & AND
(both positive and negative logic), bipolar junction transistor: operating point. classification (A.B

& C) of amplifier. various biasing methods (fixed. self potential divider). h-parameter model of

a trapsistor. analysis of small signal. CE amplifier. phase shift oscillator, analysis of differcnu
amplifier using transistor. ideal OP-AMP characteristics. linear and non-linear applications of
OP-AMP (adder. subtractor. integrator, active rectifier. comparator. differentiator. differential,
mstrumentationamplifierand oscillator). zener diode voltage regulator. transistor series regulator.
current limiting. OP-AMP voltage regulators. Basic theorem of Boolean algebra. Combinational
logi¢ circuits(basic gates. SOP rule and Kmap). binary ladder D/A converter. successive
approximation A/D converter, generalized instrumentation, measurement of displacement
temperature. velocity, force and pressure using potentiometer. resistance thennometer.
thermocouples. Bourclen tube, LVDT. strain gauge and tacho-generator. b, ¢

Pragtical

~Tostudy V-I characteristics of p-n junction diode: To study half wave. full wave and bridge
cectificr: To study transistor characteristics in CE configurations: To design and study fixed and!
2l bias transistor: To design and study potential divider bias transistor: 1o study a diode o
clipper and clamper: To study a OP-AMP IC 741 as inverting and non- inverting amplifier: To
slully 1 OP-AMP IC 741 as differentiator and integrator to study a differential amplifier using two
transistor: To study a OP-AMP IC 741 as differential amplifier: To study a zener regulator circuit:
To study a OP-AMP IC 741 as a active rectifier: To study a OP-AMP IC 741 as a comparator: To
tamiliarize with various types of transducers. 5

Suggested Readings

1 Mehta V K. Principles of Electronics. S. Chand and Co., New Delhi.

51 Shaney A K. Measurement of Electronics and Electronic Instrumentation. Khanna
Publications.

Al Roy Chowdary. Integrated Electronics. John Wiley International.

%] Kumar Anand. Digital Electronics. A. PHI.

3 (rupta Sanjeev, Sonthosh Gupta. Electronic Devices and Circuits. Danapath Rai Publications.

J. Computer Programming and Data Structures 3(1+2)
Theory

Iniroduction to high level languages, Primary data types and user defined data types. Variables.
tepecasting. Operators. Building and evaluating expressions. Standard library functions. Naviagn
input aind output, Decision making, Branching. Looping. Arrays, User defined functions. passing
ateumments and returning values, recursion, scope and visibility of a variable, String fungtions.
Stru¢tures and union, Pointers, Stacks, Push/Pop operations, Queues,\ Insertion and deletion
operations. Linked lists. % '
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Practical
Fumiliarizing with Turbo CIDE; Buildinganexecutable version of C program: Debugging it

vrogriom: Developing and executing simple programs; Creating programs using decision making
statements such as if, go to & switch; Developing program using loop statements while. do & for:
[ 'sing nested control structures; Familiarizing with one and two dimensional arrays; Using string
lunctions; Developing structures and union; Creating user defined functions; Using local. global
& external variables; Using pointers; Implementing Stacks; Implementing push/pop functions:
Créating queues: Developing linked lists in C language: Insertion/Deletion in data structures

Suggested Readings

[ Rajaraman V. 1985, Computer Oriented Numerical Methods. Prentice Hall of India. Pvl Lid..
New Delhi.

[ Balagurusamy E. 1990. Programming in ‘C’. Tata McGraw Hill Publishing Co. Ltd.. 12/4 Asal
Ali Road. New Delhi.

i) Rajaraman V. 1995. Computer Programming in *C’. Prentice Hall of India Pvt.Lid., New Delhi.

=] Bronson G and Menconi S. 1995. A First Book of *C” Fundamentals of ‘C’ Programming.
Jaico Publishing House, New Delhi

A ;m i S.. Data Structures, Algorithms and Applications in C++. University press(l nd1§1) Pvi
[.1d / Orient Longman Pvt. Ltd.

[Z1 Michael T. Goodrich. R. Tamassia and D Mount. Data structures and Algorithms in €
Wiley Student Edition. John Wiley and Sons.

2] Mark Allen Weiss. Data Structures and Algorithm Analysis in C++. Pearson Education.

A1 Augenstein, Langsam and Tanenbaum. Data structures using C and C++. PHI/Peqrsdn
- Education. :

[j Drozdek Adam. Data Structures and Algorithms in C++. Vikas Publishing House / Fhomson
"lriternational Student Edition.

E51 Avarwal, Ajay. The Complete Reference Guide: Data Structure through C. ISBNC S T8R4
Publisher: Cyber Tech Publications.

4. Web Designing and Internet Applications 2(1+1)
Theory

[Basic principles in developing a web designing, Planning process, Five Golden rules of web
cesigning. Designing navigationbar, Page design, Home Page Layout, Design Concept. Busics
WebDesign. BriefHistory of Internet, World Wide Web, creation of a web site, Web Stangagds.
Audience requirement. Introduction to Java Seript, variables & functions, Working with alert.
¢ om-’n'm and prompt, Connectivity of Web pages with databases; Project.

Praqqacal

I'1.ASH: /\mmdtmnmnu.plFPS Understandinganimation forweb. Flashinterface, W orkin
withitools, DREAM WEAVER :Exploring Dreamweaver Interface. Planning & Setting Web it
strugture, Working with panels, Understanding and switching views, Using property inspector.
| ormatting text, JAVA SCRIPT: Working with alert, confirm and prompt, Understanding loop.
di;‘!'il)l s Creating rollover image, Working with operator, GIF ANIMATION: Learningto,usg FTP.

0
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S(:l?fi;i];__' FTP.;Uploading of site, Using Control panel, FTP UPLOADING SITE: Under:fata_nding gif

animation interface, Knowing GIf file format, Creating basic web banners, Creating web banners
with effects, Creating animated web buttons.

Suggested Readings

[} Jenniter Niederst Robbins. Developing web design latest edition.
(4] Frain and Ben. Responsive Web Design with HTMLS..
[X] Nicholas c.Zakas. Java Script for Web Developers.

[2 George Q. Huang, K. 'L Mak. Internet Applications in Product Design and Manufacturine
ESIIN:3540434658.

B) Applied Sciences 31(20+11)

1. Principles of Agronomy 3(2+1)
Theory

fntroduction and scope of agronomy. Classification of crops, Effect of different weathe
parameters on crop growth and development. Principles of tillage, tilth and its characteristics.
Crop seasons. Methods. time and depth of sowing of major field crops. Methods and tiéms of
application of manures and fertilizers. Organic farming-Sustainable agriculture. Soil water plant
relationship, crop coefficients, water requirement of crops and critical stages for irrigation, weeds
amd {heir control, crop rotation, cropping systems. Relay cropping and mixed cropping.

Fractical

ldentification of crops and their varieties, seeds, manures, fertilizers and weeds: Iertilizer
||Wpllmmon methods; Different weed control methods; Practice of ploughing, Practice of Pudd!tm
P ld\.lll.c_ of sowing.

Suggested Readings
(A William L Donn. 1965. Meteorology. McGraw-Hill Book Co. New York.
%) Arnon L. 1972, Crop Production in Dry Regions. Leonard Hill Publishing Co. London.
£ . Yawalkar K S and Agarwal J P.1977. Manures and Fertilizers. Agricultural Horticultural
[’ubhshmg House, Nagpur.
) Cmpta O P. 1984, Scientific Weed Management in the Tropics and Sub- Tropics. lodd\ and
Tomorrow’s Printers and Publishers. New Delhi.
(21 Rao V S.1992. Principles of Weed Science. Oxford and IBH Publishing Co. Ltd. New Delhy
[%] Reddy Yellamanda T and Shankar Reddy G H. 1995. Principles of Agronomy. Kalyani
. Publishers Ludhiana.

7. PrinciplesofSoilScience 3(2+1)
Thepry
, i Nature and origin of soil: soil forming rocks and minerals. their classifici

composition, soil forming processes, classification of soils —soil taxonomy orders: important soil
rhysical properties; and their importance; soil particle distribution; soil tnorganic colloids - their

i1
iy
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Lomp ssition, properties and origin of charge; ion exchange in soil and nutrient availability: soil
0 lydmL matter —its composition and decomposition, effect on soil fertility; soil reaction - aeidic,
sdll]]i.. and sodic soils; quality or irrigation water; essential plants nutrients — their functions and
de |.l¢ltﬂC}’ symptoms in plants; important inorganic fertilizers and their reactions in soils. Use of
-alinie and sodic water for crop production, Gypsum requirement for reclamation of sodic soils
and neutralising RSC: Liquid fertilisers and their solubility and compatibility.

Practical

ildentiﬁcation of rocks and minerals; Examination of soil profile in the field; Collection of
Soil Sample; Determination of bulk density; particle density and porosity of soil; Determination
of organic carbon of soil; Determination of Nitrogen, Determination of Phosphorus and
Detdmmination of Potassium; Identification of nutrientdeficiency symptoms ol crops inthe fichd
[retermination of gypsum requirement of sodic soils; Determination of water quality parameters.

Suggested Readings

[A Brady Nyle C and Ray R Well. 2002. Nature and properties of soils. Pearson EdUCdtIOH Inc..
New Delhi.

{21 Indian Society of Soil Science. 1998. Fundamentals of Soil Science. IARL New Delhi

=1 \ehgdl J.. A. Textbook of Pedology Concepts and Applications. Kalyani Publishers, Neu Del

(3 th lel D. 1982. Introduction to Soil Physics. Academic Press. London.

il

1. Principlesof Horticultural Crops and Plant Protection 2(1+1)
Theory

iScope of horticultural. Soil and climatic requirements for fruits, vegetables and floriculure
crops. improved varieties, Criteria for site selection, layoutand planting methods, nursery raising.
m:llrnema] varieties/hybrids, sowing and planting times and methods, seed rate and seed
treatiment for vegetable crops; macro and micro propagation methods, plant growmg structures.
pruning and training, crop coefficients, water requirements and critical stages, fertilizer application,
fertipation. irrigation methods, harvesting, grading and packaging. post harvest practices. Gardor
1ols.managementoforchard, Extractionandstorage of vegetables seeds. Major pestsamldnuhu
and their management in horticulturecrops.

Practical

Judging:maturity time for harvesting of crop: Study of seed viability and germination test;
[dentification and description of important fruits, flowers and vegetable crops: Study of differen:
g \miw tools; Preparation of nursery bed; Practices of pruning and training in some imnportant
fruitie crops. visit to commercial greenhouse/ polyhouse: cultural operations for vegetable crops
Ssowing, fertilizerapplication. mulching. irrigation and weed control); seed extractiontechnigues:
“dentification of important pests and diseases and their control.

Suggested Readings
() Brnsal. P.C. 2008, Horticulture in India. CBS Publishers and Distributors. New Doelhi
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() Saraswathy. S.. T.L. Preethi. S. Balasubramanyan. J. Suresh. N. Revathy and S. Natarajnn 20607
Postharvest management of Horticultural Crops. Agrobios Publishers, Jodhpur,

[%3 Arjunan, G.. Karthikeyan, G, Dinakaran, D. and Raguchander. T. 1999. Diseases of
Horticultural Crops. AE Publications, Coimbatore.

= $harma Neeta and Mashkoor Alam. 1997. Postharvest diseases of Horticultural cropa.
International Book publishing Co. UP.

4. Engineering Physics 3(2+1)
Theory

Dia, Para and ferromagnetism-classification. Langevin theory of dia and paramagnetism.
Adiabatic demagnetization. Weiss molecular field theory and iérromagnetism. Curie-Weiss law.
Wavg particle quality, de-Broglie concept, uncertainty principle. Wave function. Tine dependes
and time independent Schrodinger wave equation, Qualitative explanation of Zeeman eflect.
Stark effect and Paschan Back effect, Raman spectroscopy. Statement of Bloch’s function. Bands iii
solids, velocity of Bloch’s electron and effective mass. Distinction between metals. insulators and
umlu-nduclora Intrinsic and extrinsic semiconductors, law of mass action. Determination of
mcw\ gap in semiconductors. Donors and acceptor levels. Superconductivity. critical mdgnem
tield. Meissner effect. Isotope effect. Type-I and 11 superconductors. Josephson's effect NC
vC.15quids. Introduction to high T, superconductors. Spontaneous and stimulated emlssim'l.
Finstein A and B coefficients. Population inversion, He-Ne and Ruby lasers. Ammonia and:Rub:
masers. Holography-Note. Optical fiber. Physical structure. basic theory. Mode type. input output
characteristics of optical fiber and applications. Illumination: laws of illumination, luminous flux.
fuminous intensity. candle power, brightness.

Practical

T find the frequency of A.C. supply using an electrical vibrator; To find the low resistance
{ sinp Carey Foster bridge without calibrating the bridge wire; To determine dielectric constant
C l'mfmcrial using De Sauty’s bridge; To determine the value of specific charge (e/m) for electrons
by helical method; To study the induced e.m.f. as a function of velocity of the magnet: To dbtain
hvsteresis curve (B-H curve) on a C.R.O. and to determine related magnetic quantities: To'study
the \{';n-ialion'nf magnetic field with distance along the axis of a current carrying circular coil a
1 dcmning the radius of the coil; To determine the energy band gap in a semiconductor using
=1 Junction diode; To determine the slit width from Fraunhofer diffraction pattern using laser
b¢ ‘nin To find the numerical aperture of optical fiber: To set up the fiber optic analog and digital
fink: ]ostudy the phase relationships in L.R. circuit; Tostudy LCR circuit; Tostudy the variations
of thermo emf of a copper-constantan thermo-couple with temperature; To find the wave I:,ns.m

of |;b§n by prlqm

Suggested -Readlngs i

BN E;?i ijlal and Subrahmanyam. Text Book of optics. S. Chand and Co.. New Delhi.

B3 ‘pcnkar Subir Kumar. Optical State Physics and Fiber Optics. S. Chand and Co., New Delhi.
(2 (mpla S L. Kumar V Sharma R C. Elements of Spectroscopy. Pragati Prakdaam Vlcuulh




2] Saxena B S and Gupta R C. Solid State Physics. Pragati Prakasam, Meeruth.
2] Srivastava B N. Essentials of Quantum Mechanics. Pragati Prakasam. Meeruth.
(2] Vasudeva D N. Fundamentals of Magnetism and Electricity. S. Chand and Co.. New Delln

¥ EngmeerlngChemlstry3(2+1)
Thepry
Phase rule and its application to one and two component systems. Fuels: classification.

calorific value. Colloids: classification. properties. Corrosion: causes. types and method of

prevention. Water: temporary and permanent hardness. disadvantages of hard water. scale and
sludpe formation in boilers, boiler corrosion. Analytical methods like thermo-gravimetric.
polarographic analysis. nuclear radiation. detectors and analytical applications of radioactiv.
materials, Enzymes and their use in the manufacturing of ethanol and acetic acid by fermentation
metheds. Principles of food chemistry. Introduction to lipids, proteins, carbohydrates. vitamins.
[bod preseltators. colouring and flavouring reagents of food. Lubricants: properties. mechaniim
clasgification and tests. Polymers. types ol polymerization. properties. uses and methods tor the
determination of molecular weight of polymers. Introduction to IR spectroscopy.

Praétical
'Dgte rmination of temporary and permanent hardness of water by EDTA method: Estimation

“f chloride in water: Estimation of dissolved oxygen in water: Determination of BOD in water
sample: Determination of COD in water sample: Estimation of available chlorine in bleachi

powder: Determination of viscosity of oil: Estimation of activity of water sample: Estimation ui'

alk: 1|u=m of water sample: Determination of carbonate and non- carbonate hardness by soda

r -cwun Determination of coagulation of water and chloride ion content: Determination of

\pLLh fic rotatmn ofanoptically active compound: Determination of Xnax and verification of Beer
| .:mhut[,au Determinationofcalorific valueoffuel: Identificationoffunctional groups(alcohol.

ildelyde. ketones. carboxvlicacidandamide) by IR: Chromatographic analysis: Determination o

olar relraction of organic compounds.

Suggested Readings
[“3 Jain P L and Jain M. 1994, Engineering Chemistry. Danpat Rai publishing company Pvt. Ltd
Delhi.

{21 Bahl B S. Arun Bahl and Tuli B D. 2007. Essentials of Physical Chemistry. S. Chand and Co
Clad., Delhi.

6. Egngineering Mathematics-13(2+1)
Theory

Mdtrlces, Elementary transformations, rank of a matrix, reduction to normal form C auss-
Jordpp method to find inverse of a matrix, Eigen values and Eigen vectors, Cayley-Hamilton
tieorem. linear transformation. orthogonal transformations. diagonalisation of matrices
‘ u;admlic forms. PAQ form. Echelon form, Solution of linear equations, nature of rank. using
¢ avley-Hamilton theorem to find inverse of A. Differential calculus: Taylor’s and Maclaurin’s
“xpansions; indeterminate form; curvature, function of two or more independent variables.

| Fypg text]
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pcuu;al differentiation, homogeneous functions and Euler’s theorem, composnte funcllpna total

uuwauves maxlma and minima. Integral calculus: volumes and surfaces of revolution of curves;
double and triple integrals. change of order of integration. application of double and triple
integrals to find area and volume. Vector calculus: Differentiation of vectors, scalar and vector
roint functions. vector differential operator Del. Gradient of a scalar point function, Divergence
and Curl of a vector point function and their physical interpretations, identities involving Del.
m.CQﬂd order differential operator; line, surface and volume integrals, Stoke’s, dwergenoe and
(mdn 5 [heorems (without proofs).

Pragtrcal

"Tutorials on rank of a matrix, reduction to normal form. consistency and solution of lincar
cqudtions. eigenvaluesand eigenvectors, Cayley-Hamiltontheorem. diagonalizationof matrices.
cuadratic forms; Taylor's and Maclaurin’s expansion, indeterminate form, curvature. tracing o
curves, partial differentiation, maxima and minima, volume and surface of revolution, multiple
integrals, Beta and Gama functions, differentiation of vectors, gradient, divergence and curl of a
vectorpoint function. line.surfaceand volumeintegrals. Stoke’sdivergenceand Green's T hecrems

Suggested Readings

{23 Warayan Shanti. 2004. Differential Calculus. S. Chand and Co. Ltd. New Delhi.
(%] Narayan Shanti. 2004. Integral Calculus. S. Chand and Co. Ltd. New Delhi.

(] C irewal B S. 2004. Higher Engineering Mathematics. Khanna Publishers Delhi.
(A N Arayan 'Shanti. 2004. A Text Book of Vector. S. Chand and Co. Ltd. New Delhi.

1 EngmeenngMathematlcs 113(2+1)
Theory

i {11d1:1ary differential equations: Exact and Bernoulli’s differential equations, equations
raducibleto exact form by integrating factors, equations of firstorder and higher degree, Clairaut’s
squdtion, Differential equations of higher orders, methods of finding complementary function,

nd particular integrals. method of variation of” parameters. Cauchy’s and legendie’s i
‘guations. simultaneous linear differential equations with constant coefficients, series solution
weehpiques, Bessel's and Legendre’s differential equations. Functions of a Complex variabje: [Limit,
contjpuity and analytic function, Cauchy-Riemann equations, Harmonic functions. Infinite series
and its convergence, periodic functions, Fourier series, Euler’s formulae, Dirichlet’s conditions,
firictions having arbitrary period, even and odd functions, half range series, Harmonic analysis.
Foutier Sine and Cosine Series, Fourier series for function having period 21.. Flimination
ene and two arbitrary function. Partial differential equations: Formation of partial dilterential
¢gudations Higher order linear partial differential equations with constant coefficients, solution
o non-linear partial differential equations, Charpit’s method, application of partial differential
¢qudtions (one dimensional wave and heat flow equations, Laplace Equation.

Préét!ical
“Tutorials on solution of ordinary differential equations of first and higher orders. Serics
solutibns of differential equations. Bessel's and Legendre’s differential equations. Convergehce

"infinite series. Fourier series, harmonic analysis. analytical fmi@lions. Cauchey-Riemann

il .




qulﬂmns harmonic functions, Solution of partial differential equations, Application of pdnld]
Iqu gntial equauons

Suggested Readmgs

] \mravan Shanti. 2004. A Text Book of Matrices. S. Chand and Co. Ltd. NBWD(.”'H
Y (;J;Lwal B 5. 2004. Higher Engineering Mathematics. Khanna Publishers Delhi.
[4] Ramana B V.2008. Engineering Mathematics. Tata McGraw-Hill. New Delhi.
8. EngineeringMathematics- 111 3(2+1)
Theioiry

Numerical analysis and Laplace transformation: finite difference. various différence
cperttors and their relationships. factorial notation. interpolation with equal integrals. Newton”
forward and backward interpolation formula. Bessel's and Stirling’s difference interpolation
Larmuize, Interpolation with unequal intervals. Newton's divided difference formula. Lagrange’s
interpolation: formula. numerical differentiations, numerical integrations, difference equations
and their solutions, numerical solutions of ordinary differential equations by Picard’s Taylor’s
series, Fuller’s and modified Fuller's methods. Runga-Kutta method; Laplace transformation and
;1:|1|1lica1ians to the solutions of ordinary and simultaneous differential equations. Testing o
tlypothesis-Level of Significance-Degrees of freedom-Statistical errors, Large sample test (Z-test).
Smialli sample test t-test (One tailed, two tailed and Paired tests), Testing of Significance through
varignce (F-test), Chi -Square test, contingency table, Correlation, Regression.

bage
Practical

Interpolation, Numerical differentiation and integration solutions of difference equations.
vumgetical salution of ordinary differential equations of first order and first degrec. Laplace and
inv ‘.isb Laplace transformations and their application to solution of ordinary and simultaneous
d mczumal equations. Problems on One Sample. Two sample Z-tests when Population S.D. is

know n and unknown, Problems on one sample, Two sample and paired t-test Chi-Square test -
2x2andmxn, Calculation of Correlation coefficientand its testing, Contingency Tableand P-test.

Suggested Readings

243 Chandel SRS. A Hand book of Agricultural Statistics. Achal Praskasam Masndir. Kanpur.
[T Agrawal _B L. Basic Statistics. Wiley Eastern Ltd. New Age International Ltd.

2] Nugeswara Rao G. Statistics for Agricultural Sciences. BS Publications.
BN Ik;mgaswamv R. A Text Book of Agricultural Statistics. New Age Int. publlcauons Ltql
[Z‘El qjupta S.C. Fundamental Applied Statistics.

§. Communication Skills and Personality Development 2(1+1)

Theory

{ Communication Skills: Structural and functional grammar; meaning and progess ol
'.omit)unitat;ion verbal and non-verbal communication; listening and note taking, writing skills.
oral plcsenta.tlonskllls fielddiaryandlabrecord;indexing, footnoteandbibliographic procedures.
I f;idw“ and comprehension of general and technical articles. precq writing, summarizing
| kxpu text]
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ahstrdcting: individual and group presentations, impromptu presentation. public speaking: Group
discussion. Organizing seminars and conferences.

Praqmcal

Lastemng and note taking, writing skills, oral presentation skills; field diary and! lab record;
mdekmg footnote and bibliographic procedures. Reading and comprehension of general and
technical articles. precis writing, summarizing, abstracting; individual and group presentations.

Suggested Readings

3 Bulasubramanian T. 1989. A Text book of Phonetics for Indian Students. Orient Longman,
New Delhi.

(A1 Bhldsubrmanyam M. 1985. Business Communication. Vani Educational Books, New :Delhi.

= Naterop Jean, B.and Rod Revell. 1997. Telephoning in English. Cambridge University Press.
Cambridge.

21 Mohan Krishna and Meera Banerjee. 1990. Developing Communication Skills. Mdunllim.
[ndia Ltd. New Delhi.

(3] Krishnaswamy,. N and Sriraman, T. 1995. Current English for Colleges. Macmillan India I.td
\’! idras. |

= Nara\ anaswamy V R. 1979. Strengthen your writing. Orient Longman, New Delhi.

[%J $harma R C and Krishna Mohan. 1978. Business Correspondence. Tata Mc Graw
Hill publishing Company, New Delhi.

10. Entreprelneurshlp Development and Business Management 3(2+1)

T heory
Inlteprencurshlp management—Management functions—planning- Organizing -Directing

mativiation - ordering — leading — supervision-Communication and control — Capital - Financial

manipement - importance of financial statements — balance sheet — profit and loss statement.

Analysis of financial statements — liquidity ratios — leverage ratios, Coverage ratios — turnover

Fatios) - profitability ratios, Agro-based industries — Project — project cycle — Project appraisal

and gyvaluation techniques — undiscounted measures — payback period — proceeds per rupee of

catlay. Discounted measures — Net Present Value (NPV) — Benefit-Cost Ratio (BCR) -~ Internal
1(m~|l(eturn(lRR) Net benefitinvestmentratio (N/K ratio)—sensitivity analysis-Importance
Lagribusiness in Indian cconomy International trade-W O agreements - Provision [e.
wereements inagricultural and food commodities. Agreements onagriculture (AOA )- Dnn':::s!u
supply . marketaccess.exportsubsidiesagreementsonsanitary and phyto-sanitary (SPS)measures.
‘r:uk,].alaieql intellectual property rights (TRIPS). Development (ED): Concept of entreprencur
andqmleprelpeursmpAssessmgoveralIbusmessenv1ronment1nlndlaneconomy Entrepreneunal
Lmd mdnagemal characteristics- Entrepreneurship development Programmes (EDP)- Generation
it |h. ition and commercialization of ideas and innovations- Motivation and entrepreneurshi
:“5"1'&:“ yment- Globalization and the emerging business entrepreneurial environment- Manag iy
m:mnpuse Importance of planning, budgeting, monitoring evaluation and follow-up managing
Lon up;tmon RoleofEDineconomicdevelopmentofacountry-Overviewoflndiansocial, politi¢al
\_\\up_ns anq their implications for decision making by individual eﬁtrepreneu:s- FL()nomxc




Sy s'uupn andits implications fordecision making by individual entrepreneurs- Social responsibility

-I'business. Morals and ethics in enterprise management- SWOT analysis- Government schemes

and incentives for promotion of entrepreneurship. Government policy on small and medin

enterprises (SMEs)/SSIs/MSME sectors- Venture capital (VC), contract farming (CF) and joint
\gmluw(JV‘) public-private partnerships (PPP)- Overview ofagrlculturalengmeermgmdustrx
Lharfuterlstags of Indian farm machmerymdustry

Pradtlcal

Prepar nmnotbualnus -Strengths Weaknesses Opportunities and Threats (SWOT janalv s
umlvns of financial statements (Balance Sheet, Profit loss statement). (ompuundm& and
discounting, Break-even analysis Visit to agro-based industries -1, Visitto agro-based industries
- 11 Study of Agro-industries Development Corporation , Ratio analysis — I, Ratio analysis - II.
.f\ppli ication of project appraisal technique — I(Undiscounted measures), Application of project
appraisal technique —11(Discounted Measures), Formulation of project feasibility reports - Farm

Machinery Project proposals as entrepreneur — individual and group - Presentation of project
proposals inithe class.

Suggested Readings

A ﬁl wsh, S{B.. Conner, U.J.and Schwab, G.D. 1981. Management of the FarmBuamc.sa Pnntm
Hall Incl. New Jersey.

&) JO\eph I.. Massie. 1995. Essentials of Management. Prentice Hall of India Pvt. Ltd.. New Delh:

AT Omri Rawlins, N. 1980. Introduction to Agribusiness. Prentice Hall Inc., New Jersex

= éi§1§e11ge'r Price, J. 1989. Economic Analysis of Agricultural Projects. John Hopkins University.
Press. Landon.

(%1 Thomas W Zimmer and Norman M Scarborough. 1996. Entrepreneurship. Prentice-fHall,
Mu Jersey.

3§ \’1 wk J Dollinger. 1999. Entrepreneurship Strategies and Resources. Prentice-Hall, U per '
..'Iddd| Rover, New Jersey.

| Khanka $ S. 1999. Entrepreneurial Development. S. Chand and Co. New Delhi. ;

Y Mnhanty S K.2007. Fundamentals of Entrepreneurship. Prentice Hall India Ltd.. New Delhi

11, Environmental Science and Disaster Management 3(2+1) ot !

T
Theory

Environmental Studies:Scope and importance. Natural Resources: Renewable and 1o
rencivable resources Natural resources and associated problems. a) Forest resources: Use and over
exploitation. | deforestation, case studies. Timber extraction, mining, dams and their effects on
loredtiand tribal people. b) Water resources: Use and over-utilization of surface and ground water

Tbods. «drought. contflicts over water, dams-benefits and problems. ¢) Mineral resources: Use and

xplbitation, | environmental effects of extracting and using mineral resources, case studies. d)
 ood resources: World food problems, changes caused by agriculture and overgrazing. effects of
modprn agriculwure, fertilizer-pesticide problems, water logging, salinity. case studies.
) Epergy resources: Growing energy needs, renewable and non-renewable energy sources, use
¢f allgrnate energy sources. Case studies. f) Land resources: Land as a resource, land deﬁydd ation.

man mduced landslides. soil erosion and desertification. Role of an indwidual in conservation
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of nanual resources. Equitable use of resources for sustainable lifestyles. Ecosystems: Congept.
Str ugusc function, Producers, consumers, decomposers, Energy flow, ecological succession.
hod ¢hains, food webs, ecological pyramids. Introduction, types, characteristic features, structure
and function ol the forest. grassland. desert and aquatic ecosystems (ponds.  streams. like
r\u\, oceans, estuaries). Biodiversity and its conservation:- Introduction, definition, genetic,
w;‘mm & ecps)stcm diversity and bio-geographical classification of India. Value of biodiversity:
s.(:!nsllmptlve use, productive use, social, ethical, aesthetic and option values. Biodiversity at global.
\iahbhal and local levels, India as a mega-diversity nation. Hot-sports of biodiversity: Threats to
biodjversity: |habitat loss, poaching of wildlife, man-wildlife conflicts. Endangered and: endemic
specids of India. Conservation of biodiversity: In-situ and Ex-situ conservation of biodiversin
Envippnmental Pollution: definition. cause, effects and control measures of'a. Air pollution b. W
pollution ¢. Soil pollution d. Marine pollution e. Noise pollution f. Thermal pollution g Nuclear
bazayds. Solid Waste Management: causes, effects and control measures of urban and industrial
wastes. Rolelof an individual in prevention of pollution. Pollution case studies. Social Issues and
the [nvironment from Unsustainable to Sustainable development, Urban problems related to
energy. Water conservation. rain water harvesting, watershed management. Environmental ethics:
Issues and possible solutions, climate change. global warming. acid rain, ozone Liver depletios
nliclear accidcnh and holocaust. dies. Wasteland reclamation. Consumerism and waste products,
i mi:r(»nmenr; Protection Act. Air (Prevention and Control of Pollution) Act. Water (Prevention
and control of Pollution) Act. Wildlife Protection Act. Forest Conservation Act. lssues involved
in Llﬂorcemem of environmental legislation. Public awareness. Human Populatlon and the
Fnvi r(mmenL population growth, variation among nations, population explosion, Family Welfarc
p ln:;mmrm 'Environment and human health: Human Rights. Value Education. HIV/AIDS
\mmen and Child Welfare. Role of Information Technology in Environment and human health.

! PJSa.vter:Managemem:NaturalDlsastersandnatureofnaturaldlsasters,thelrtypesundeUeg;ls.
I'oads, drought, cyclone, earthquakes, landslides, avalanches, volcanic eruptions. Heatang cold
waves. Climatic change: global warming, Sea level rise, ozone depletion. Man Made Disasters-
Nuclear disasters, chemical disasters, biological disasters, building fire, coal fire, forest fire, ojl fire.
air fp;ng] tutionj water pollution. deforestation. industrial waste water pollution. road accidents. rail
accigdents, air accidents. sea accidents. Disaster Management- Effect to migrate natural disaster
at ngtional and global levels. International strategy for disaster reduction. Concept of disaster
i mnpumem national disaster management framework; financial arrangements: role of NGOs,

¢omimunity-pased organizations and media. Central, state, district and local administration:
Armied foreds in disaster response: Disaster response; Police and other organizations.

F‘rac|t:ical

l _i ase Studies and Field work. Visit to a local area to document environmental assets
r\.u:’tu:uifmdssland hill/mountain, Visit to a local polluted site-Urban/ Rural/ Industrial
gy LLuhural study of common plants, insects, birds and study of simple ecosystems-pond.riyer,
hills *I(wpes efc. Expected impact ofclimate change on agricultural productionand waterresohrw
Mit |L'ht10n Stmlegles, Economics of climate change. Disaster Management 1ntr0duu|on.N{aturJI
ind Manmade Disaster Studies. Informatics for Disaster Management. Quantitative Technit
tor' Disaster Management Environmental Impact Assessment (EIA) dnd,'leas[m Mdndﬂemul'
[Dise mc: Mahagement Policy Environmental Modelling.




Suggested Readings |

] Bharucha Erach. 2005. Text Book of Environmental Studies for Undergraduate C ourses.
“University Grants Commission, University Press, Hyderabad. ‘

B ‘\hruma J P.2003. Introduction to Environment Science. Lakshmi Pubhcatlons

= ( hary Manohar and Jaya Ram Reddy. 2004. Principles of Environmental Studies. BS
E‘ublmhu» Hyderabad.

(31 Kiul S N. Ashuthosh Gautam. 2002. Water and Waste Water Analysm Days Publbhmglluum_
[)thl

(= Qrupta Pi K 2004. Methods in Environmental Analysis — Water. Soil and Alr Agro blos
qdhpur

= ¢ limate éhdnge 1995: Adaptation and mitigation of climate change-Scientific Tu.hmcal
{\1 alysisiCambridge University Press. Cambridge.

(3] Sharma,R.K. & Sharma, G.2005. Natural Disaster. APH Publishing Corporation, New Delhi.

(% Husain Majid. 2013. Environment and Ecology: Biodiversity, Climate Change and Disaster
Management. online book. -

ly Diq‘partnhent of Soil and Water Conservation Engineering 10(6+4)

Wa'tersheﬂ Hydrology 2(1+1)
Theory

Hyvdrologic cycle, precipitation and its forms, rainfall measurement and estimation of ;mean
rainfall frequencyanalysisofpointrainfall. Masscurve, hyetograph, depth-area-durationcurvesand
mtensity-duration-frequency relationship. Hydrologic processes-Interception, infiltration +factors
influencing. measurement and indices. Evaporation - Estimation and measurement. Runoff
.m.wrx atfecting, measurement, stage - discharge rating curve, estimation of peak runofl rat
and ;.; 'lume. Rational method, Cook’s method and SCS curve number method. Geomorphology
of \\uuusheds — Linear, aerial and relief aspects of watersheds- stream order, drainage density
and stream frequency. Hydrograph - Components, base flow separation, unit hydrograph theory.
.&_-c.u;ngc. synthetic hydrograph. applications and limitations. Stream gauging - discharge ratin;:
curves, flood peak, design flood and computation of probable flood. Flood routing - channel and
r :sm:‘\:nir routing. Drought — classification. causes and impacts, drought management strategy.

i i
Praqtlcal

Visit to mueorolog:cal observatory and study of different instruments. Design of rain gauge
netwiark. Exercise on intensity - frequency - duration curves. Exercise on depth - area - duration
and Llnuble mass curves. Analysis of rainfall data and estimation of mean rainfall by different
rxLH lh'\ Exercise on frequency analysis of hvdrologic data and estimation of missing data. 1<
far uu' sistency of rainfall records. Exercise on computation of infiltration indices. Conpuwatio

of peak runoff and runoff volume by Cook’s method and rational formula. Computation of runofi
mliﬁﬂs by $CS curve number method. Study of stream gauging instruments - current méter
and stage level recorder. Exercise on geomorphic parameters of watersheds. Exercise on runoff
rvdmplaph ‘errc:se on unit hydrograph. Exercise on synthetic hydrograph. Exérc:se on! ﬂbod
rau :hws
1]
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Suggested Readings

[j ¢ hm\ VIT.D.R. Maidment and L..W. Mays. 2010. Applied Hydrology, McGraw Hill Publishing

(b, New York.

A J\a Rami Reddy, P.2011. A Text Book of Hydrology. University Science Prch New Delhi.

(3] Linsley. R.K.. M.A. Kohler, and J.L.H. Paulhus. 1984. Hydrology for Englneer:: W.Gravs Hill
IPubhshmg Co., Japan.

S| Mmre|aA‘K N. 1990. Applied Hydrology. Tata McGraw-Hill Publishing Co.. New Delhi;

| R nghunath. H.M. 2006. Hydrology: Principles Analysis and Design. Revised 2nd Edition.
New Age International (P) Limited Publishers. New Delhi.

A ‘till)ramdn\a K. 2008. Engineering Hydrology. 3rd Edition, Tata McGraw-Hill Publishing Co..
'\Ju\\ Delhi.

(AF %WLS]‘I R. 2005. Watershed Hydrology. Standard Publishers Distributors, Delhi.

(A .n'shng;if. R.S. 1986. Engineering Hydrology. Nem Chand and Brothers, Roorkee, U.P.

2. Soiland Water Conservation Engineering3(2+1)
Thepry
Ft‘il erosion - Introduction, causes and types - geological and accelerated erosion. agents.

1Jc1dir|s affecting and effects of erosion. Water erosion - Mechanics and forms = splash, sheet,
rill; %ullv m'\fme and stream bank erosion. Gullies - Classification, stages of development. Soil
loss pstimation — Universal soil loss equation (USLE) and modified USLE. Rainfall erosivity - :
gstihaption by KE>25 and El,, methods. Soil erodibility - topography. crop management an:!
conservation practice factors. Measurement of soil erosion - Runoff plots, soil samplers. Water

vrosjon control measures - agronomical measures - contour farming, strip cropping. conservation

Ilagy. and nnu]a.hmg Engineering measures— Bunds and terraces. Bunds - contour and graded

unda - dt‘blgﬂ and surplussing arrangements. Terraces - level and graded broad base terraces.
bendh terraces - planning, design and layout procedure, contour stonewall and trenching. (Jull)

and tavine reclamation - principles of gully control - vegetative measures. iemporary structur
andqll\'grsm)pdmmb Grassed waterways anddesign. Winderosion- IFactors attecting. muhmm;.
soil Joss esllmauon and control measures - vegetative. mechanical measures, wind breaks and
m;i!u belts and stabilization of sand dunes.Land capability classification. Rate of sedimentation.
silt l]'lnhltorl!‘l“ and storage Ioss in tanks.

P'rédtital
:‘%iud}_ of different types and forms of water erosion. Exercises on computation ol riinfal
ctosivity index. Computation of soil erodibility index in soil loss estimation. Determination o'
length of slope (1.S) and cropping practice (CP) factors for soil loss estimation by USLE and
MU LI B, t:&EIUbeS on soil loss estimation/measuring techniques. Study of rainfall simulator for
|ds|\m dssn.ssmen[ Estimation of sediment rate using Coshocton wheel 54mpler and multi-
s1ot devisor. Determination of sediment concentration through oven dry method. I)esnw and
E._\.'lu of contour bunds. Design and lavout of graded bunds. Design and layout of broad b
treaees. Design and layout of bench terraces. Design of vegetative waterway s. Exercises on rife
o fsadimentation and storage loss in tanks. Computation of soil loss by wind erosion. Deslgn ol
she Igcl belts and wind breaks for wind erosion control. Visit to soil erosion sncs and watushul
praj &'&t areast for studying erosion control and water conservation measures. !
i b
i
|




Suggested Readings

= $in‘gh Gurmel, C. Venkataraman, G. Sastry and B.P. Joshi. 1996. Manual of Soil and Water
¢ onservation Practices. Oxford and IBH Publishing Co. Pvt. L.td.. New Delhi §

43 Mahnot, S.C. 2014. Soil and Water Conservation and Watershed Management. lntemdh(}n.i !
Bmk% and Periodicals Supply Service, New Delhi.

& M d, B.G. 2014. Introduction to Soil and Water Conservation Engineering. 2014. i\dl)dlll ‘
E’ blishefs. '

(53 Michael, A.M. and T.P. Ojha. 2003. Principles of Agricultural Engineering. Volume II..4th
Edition. Jain Brothers. New Delhi.

[ Murthy. V.V.N.2002. Land and Water Management Engineering. 4th Edition. Kalyan
E’Ubllihels New Delhi.

Y| *}n] maniludson 1985. Soil Conservation. Cornell University Press, Ithaka, Ncu York. USA.

A Erwert R K.,G.O.Schwab, T.W. Edminster and K.K. Barnes. 2009. Soil and Water(',onservauon
Enﬂmeenng 4th Edition, John Wiley and Sons, New York.

[R Suresh. R. 2014. Soil and Water Conservation Engineering. Standard Publisher Distributors
Nc\\' [)r:lln

L Water Harvesting and Soil Conservation Structures 3(2+1)
T hebry 1

Water harv esting-principles, importanceandissues. Water harvestingtechniques- clasifi tation
based on solrce. storage and use. Runoff harvesting — short-term and long-term techniques
Shotthtierm Rarvesting techniques - terracing and bunding. rock and ground catchments. Loiiy
werny harvesting techniques - purpose and design criteria. Structures - farm ponds - dug-out
and L-g:abunklncnt reservoir types. tanks and subsurface dykes. Farm pond - components. sitc
seledtion, design criteria. capacity, embankment, mechanical and emergency spillways. cost
estimation ahd construction. Percolation pond - site selection, design and construction details.
[.!esi:ﬁ;;lvcons{derations of nala bunds. Soil erosion control structures - introduction. classification
and functional requirements. Permanent structures for soil conservationand gully control- chice

amls drop. ghuic and drop inlet spillways - design requirements, planning for design. desig
[ rnq:;.iLues - h\ drologic, hydraulic and structural design and Sldblllty analysis. Hydraulic jump
and jts dppll_Cd[lO!‘l Drop spillway - applicability, types - straight drop, box-type inlet spillways -
description, functional use, advantages and disadvantages, straight apron and stilling basin outlet.
>1ruqlural components and functions. Loads on head wall, variables affecting equivalent fluid
;remwt, triangular load diagram for various flow conditions. creep line theory, uplift pressur:
n]mtlon hdlel) againstsliding, overturning, crushing and tension. Chute spillway - description,
‘umrnnents? energy dissipaters, design criteria of Saint Antony Falls (SAF) stlllmg basin dﬂd its
[imitations Dmp inlet spillway - description, functional use and design CI‘l'[El'ld H

i 1
Pradtical L
\l 1dy ot different types of farm ponds. Computation of storage capacity of embankment M‘
of |L ‘mn ponds. Design ol dugout farm ponds. Design ol percolation pond and nala bunds. 1
“ensurement using H-lume. Exercise on hydraulic jump. Exercise on energy dissipation in water
Nowd Hydrolbgic. hydraulic and structural design of drop spillway and stability analysis. Design

il
[Typd text] |
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¢ ['$.}\al-‘ stilling basins in chute spillway. Hydrologic, hydraulic and structural design of drop inlet
api!liv iy. Design of small earthen embankment structures. Practice on softwares for design af
50i ?nd watqr conservation structures. Field visit to watershed project areas treated wnh soil and
W, alqr conservation measures /structures.

Sug#ested Readings

A3 Singh Gurmel, C. Venkataraman. G. Sastry and B.P. Joshi. 1996 Manual of Soil and Water
: Q onservation Practices. Oxford and IBH Publishing Co. Pvt. Ltd., New Delhi.

A Michael!A.M. and T.P.Ojha. 2003. Principles of Agricultural Engineering. Volume 11.
-4th|Edition, Jain Brothers, New Delhi. |

23 Murthy. V.V.N. 2002, Land and Water Management Engineering. 4th Edition. Kalyan
Publishers, New Delhi.

=~ ‘%leab 'G.0., D.D. Fangmeier, W.J. Elliot, R.K. Frevert. 1993. Soil and WdlU’C()nSLr\r‘allOD
Igmtmeeﬂmg 4th Edition, John Wiley and Sons Inc. New York.

(A Suresh, R 2014. Soil and Water Conservation Engineering. StandardPubhsher Dlstrlbutors
NLW De]hl :

= ‘kamm . V.N. Sharda and A.K. Sikka. 2002. Water Harvesting and Recycling: Indian

}\perleuus CSWCR&TI, Dehradun, Allied Printers, Dehradun.

[:] T!mb Y,Oweis, Dieter Prinz and Ahmed Y. Hachum. 2012. Rainwater Hdrveslme far

i f\u 1cul1ure in the Dry Areas. CRC Press, Taylor and Francis Group, L. ondop |

E] SIltderRama Mekdaschi and Hanspeter Liniger. 2013. Water Harvesting - Guidelines to Good
é’t mlce'(‘entre for Development and Environment, University of Bern, Swrtzei land.

4, Matershed Planning and Management 2(1+1)
'hepry

Watershed - introduction and characteristics. Watershed development - problems and
i“t"ﬁ%lﬁi..‘nti investigation, topographical survey, soil characteristics, vegetative cover. present land
use ;bmulu.s and socio-economic factors. Watershed management - concept, objectives. factors
affedting. watershed planning based on land capability classes. hvdrologic data for watershed
planping. watershed codification, delineation and prioritization of watersheds -~ sedime
vield index. Water budgeting in a watershed. Management measures - rainwater conservation
e Lhiwio&id- in-situand ex-situstorage, water harvestingand recycling. Dry farming techniques

s inter- lerrace and inter-bund land management. Integrated watershed management - concept.
com )pnenls1 arable lands - agriculture and horticulture, non-arable lands - forestry, fishery
and inimal husbandry. Effect of cropping systems, land management and cultural practices on
watgrshed h'p'dmloé,y Watershed programme - execution, follow-up practices. maintciance,
H wnntmim,d.llde\/dluatloll Participatory watershed management - role of watershed assqciations.
userigroups and self-help groups. Planning and formulation of project proposal for Wd[bTShE(
man we]nelq programme including cost-benefitanalysis.

Pracntal ;

nercises on delineation of watersheds using toposheets. Surveving and preparation
waldrkhed map. Quantitative analysis of watershed characteristics and pdldl'l/e\k_l\ Watersheu




investigations for planning and development. Analysis of hydrologic data for planning watershed
nianppement. Water budgeting of watersheds. Prioritization of watersheds based on sediment
vield npdex !‘iludy of functional requirement of watershed development structures. Study of .
watdrshed management technologies. Practice onsoftwares foranalysis ofhydrologic parameters
of w almshed Study of role of various functionaries in watershed development programmes.

Techno-economic viability analysis of watershed projects. Visittowatershed developmentproject
arex l}- i

Sugéested Readmgs

BN q:!umsh\um Das. 2008. Hydrology and Soil Conservation: Engineering: lnc]udmg Waershed
}1 magement. 2nd Edition. Prentice-Hall of India Learning Pvt. Ltd., New Delhi.

By f}(hat_\'al. J.C.. R.P. Singh. Shriniwas Sharma. S.K. Das. M.V. Padmanabhan and P K. Mishra
[995. Field Manual on Watershed Management. CRIDA, Hyderabad.

5] Mahnot.:S.C. 2014. Soil and Water Conservation and Watershed Management. Intemational
Books and Periodicals Supply Service. New Delhi.

A1 $harda, V N.,A.K.Sikkaand G.P.Juyal.2006. Participatory Integrated Watershed Management:

! ' Field [Manual. Central Soil and Water Conservation Research and Tr:?mmg Inslltute
; )chrddup
| llli_h G.D. and T.C. Poonia. 2003. Fundamentals of Watershed Management [echnology
.u(h PubltshmE House, Bikaner.

,

LJ Singh. PX. 2000. Watershed Management: Design and Practices. E-media Publlmtlons
l;lLléupur bi
E] $mg\h RA/ 2000. Watershed Planning and Management. Yash Pubhshmg House Blkaner

£ !ndunanl .M. 1999. Watershed Management: Guidelines for Indian Conditions.
; ‘ll')'mel"i Scientific Publishers. New Delhi.

fil. [?gpart@ent of Irrigation and Drainage Engineering 10(6+4)
1. IrtigationEngineering3(2+1)

S !
Thepry |

! ! |
i\i'lior and medium irrigation schemes of India. purpose of irrigation. environmental i

ol ul igation projects, source of irrigation water, present status of development and uphmam;;

dilh‘rem water resources of the country; measurement of irrigation water: weir, flumgs, and

¢ rm -¢gand other methods; openchannel“alerconveyamesystem deSJgnandhmm_otinn_anun
field Lhanntlls on farm structures for water conveyance, control & distribution: umier;,rouml
;‘ipk. L\ﬁn\r eyance system: components and design; land grading: criteria for land levelling, land
tavelling deslgg,n methods, estimation of earth work: soil water plant relationship: soil properties
influencing irrigation management, soil water movement, infiltration, soil water potential. soil
moigture chwmuernstn.: soil moisture constants, measurement of soil moisture, moisture stress
andp Eant reqpome waterrequirementofcrops: concept o’revapotransplration(F F) mmsuumem
and rsllmanbn of ET, water and irrigation requirement of crops, depth of irrigation, hequenq of
irrightion, irrigation efficiencies; surface methods of water application: boréer check basin and
i mm.\ irrigation- adaptability. specification and design considerations.

|l 3 }?\{ tlc:.\lj







PraanaI

M d:;uxem::motsm]mmstureb)d|ttercmsm]mmsluremcasunngmstrumenh . Imeasuremeil
of mrgatl()m water; measurement of infiltration characteristics; determination of bulk
\cni‘nv FeEd capacity and wilting point; estimation of evapotranspiration; land grading
methods; dqsn&n of underground pipeline system; estimation of irrigation efh¢1ency, study of
advance, recession and computation of infiltration opportunity time; infiltration by inflow-outflow

nethod: evalluatl()n of border irrigation method; evaluation offurrommgataon method: evaluation
of c]af;n,l\ basin irrigationmethod.

Sug?ested Readmgs

[ Michael A.M. 2012. Irrigation: Theory and Practice. Vikas Publishing House I\ew Dt.|h|
eS| ﬁv‘]‘l:i umdar D. K. 2013. Irrigation Water Management Principles. PHI learning Private Limita
New Delhi 2nd Edition.

= i‘\HLn R.G.. L. S. Pereira, D. Raes. M. Smith. 1998, Crop Evapotranspiration euidelines v
¢omputing crop waler requirement. Irrigation and drainage Paper 56, FAO o' United Nations.
Rome. '

733 Iw‘th) VVN. 2013. Land and Water Management Engineering. Kalyani Publlshen Ny
pethi.

2 l}sl qe!senl O W.and Hansen V.E and Stringham G. E. 1980, Irrigation Prmc%ples and Pracm..
|uim \KIEL\ & Sons. Inc. USA.

2. Dt taihage Englneer1ng2(1+1)
Y i

qta logging- causes and impacts; drainage, objectives of dramage fam1]1amzdt10n w lih the
dralt age problems of the state; surface drainage coefficient, types of surface dralndge design of
st Igudrams sub-surface drainage: purpose and benefits. mveshgatlons of design parameters-
bydmblic conductivity. drainable porosity. water table: derivation of Hooghougt's and s
gran ispacing equations: design of subsurface drainage system: drainage mdl.umlb.-draim—i.gc
ipct. drainienvelope: layout. construction and installation of drains; drainage structures:
vertical drainage: bio-drainage; mole drains; salt balance, reclamation of salme and alkaline
5 \:i>, lq aching requirements, conjunctive use of fresh and saline water. 5 I

-—-J

heer
B

Praé;t;lt:al
‘ ff‘? situ measurement of hydraulic conductivity by single auger hole and inverse auger
.»cslu muhod Estimation of drainage coefficients; installation of piezometer and obseryation
wellp: ptcpamllon of iso-bath and isobar maps; determination of drainable porosity; design of
surf u, drainage systems; design of gravel envelop; design of subsurface dramdg_e systems;
Luhhinatldn of chemical properties of soil and water; study of drainage tiles and pipes:
instgllation of sub-surface drainage system: cost analysis of surface and sub-sturface drainagc
S}:\Ll m'
! i ' i i Wl
Suggested Readings i g
[E E]ﬂmach‘uva AK and Michael AM. 2013. Land Drainage, Prmc1pl - Meéthads - ml
prhcation: Vikas Publication House, Noida (UP). ' E-\ : f







{1
i

= J{ntemd H.P.1994 Drainage Principles and Applications, ILRI Publication 16, Second l:dmon
iCQmpletel) Revised).
%] Michael AM. and Ojha TP. 2014. Principles of Agricultural Engineering \’ut I Sth Fidition
hnm Brothers Publication, New Delhi. i .
{4 Kadam U.S., Thokal R.T.. Gorantiwar S.D. and Powar A.G. 2007. Agricultural Dr‘nnawew
rmuple.s and Practices, Westville Publishing House. !
= A()lmgauon and Drainage Paper No. 6,9, 15,16, 28 and38 Rome, Italy

3 G%oundwater Wellsand Pumps 3(2+1)

L hejory
t)LLurereand movementofground water; aquiferand its types; class:f‘cauonof“ells, fully

puwlllat:m.tubeweilsandopen wells, familiarizationof various types ofbore wells: design ofopen
W L“j ;@roundw aterexplorationtechniques; methodsofdrillingofwells: percussion, rotary,raverse
cotaty: designoftubewell and gravel pack, installationofwell screen, completion ahdd&:veloﬁmcm

of \\i-]Fi groundwater hydraulics-determination of aquifer parameters by different method i

as lhus Ja¢ob and Chow’s, Theis recovery method; well interference, multiple well systens.
¢ nnhpmon of ground water potential, quality of ground water; artificial groundwater recharge
Mhhlques pumping systems: water lifting devices; different types of pumps, ¢lassificationof
pumps 1comPonent parts of centrifugal pumps, priming, pump selection, mstalla;xonaand trouble
\hoqu q:, performance curves, effect of speed on capacity, head and power, effect of changs of
snpq‘lldrdlmensmns on performance characteristics; hydraulic ram, propeller pumps. mixed flow
rumps and their performance characteristics; deep well turbine pump and submersible pumyp

P'ractmal i

.. Merification of Darcy’s Law; study of different drilling equipments; sieve analysis for

gravel (md well screens design; estimation of specific yield and specific retention: testing of

well sdeen lestimation of aquifer parameters by Theis method. Coopers-Jacob method, Chow

methdd: Thels Recovery method: well design under confined and unconfited conditions

well! losses and well efficiency; estimating ground water balance; study of artificial ground

(vater recharge structures; study of radial flow and mixed flow centrifugal pumps, multistage

cént 'i'I'L!IgaI bumps. turbine. propeller and other pumps; installation of centrifugal pump:

wisting lof centrifugal pump and study of cavitations; study of hydraulic ram: study and testing

of st Hmersibye pump.

i ) l ' '

‘iuggested Readings

) Machael iAM, Khepar SD. and SK Sondhi. 2008. Water Well and Pumps, ?nd tdmon. ata
Md Graw Hill. ! R

] lqdd David Keith and Larry W.Mays. 2004. Groundwate!r Hydrology, 3rdl I:dtllori John

\H!e\ & Sons, New York (International Book Distributing Company Lucknb\\) !

5] \/1_|¢h'18| IAM. and Ojha TP. 2014. Principles of Agricultural: Engineering Vol-11.}5th Edition.

‘ |am Brothers Publication. New Delhi.
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4, Sp rmkler and Microirrigation Systems 2(1+1)
The:rI ,

S mkle: irrigation; adaptability. problems and prospects types of sprmlder irrigation
Syslg ms design of sprinkler irrigation system: layout selection, hydraulic design of lateral. sub
mair .md mqm pipe line, design steps; selection of pump and power unit for sprinkler irrigation

syslemi perfol mance evaluation of sprinklerirrigation system: umfo: mity c.oefflcmmnnd pamm

cf'fmcl cy;
; \

V’ILI’OII’I‘IQ&I]OI’I Systems: types- dr:p,spray,&bubblersystems memsanddemerns chi Terent
com )nnem% Design of drip irrigation system: general considerations, wetting patters. irrigation
requjreiment, emitter selection, hydraulics of drip irrigation system, design steps; necessary steps
I'.)!'W'bp%‘)er opieration ofadripirrigation system; maintenance of micro irrigation system: clogging
prohlems. filtercleaning. flushingand chemical treatment: fertigation: advantages and limitations
of felmg,atlon fertilizers solubility and their compatibility, precautions for success‘rul [eru&atlon
wsmm fertigation frequency, duration and injection rate. methods offemgatlon

P:'aqtical
L;lu‘dy of'different components of sprinkler irrigation system; design and installation of' sprinkler
irfig m«?n system: determination of precipitation pattern, discharge and uniformity coefficient; cost
mics oi sprinkler irrigation system; study of different components of drip ifrigation; design
n~£1allauon of drip irrigation system; determination of pressure discharge relauonshlp and
“ml Sidn umformlly for givenemitter; study of different ty pes of filters and determination of ﬁ]tratron
ﬁlulﬁ icy: determination of rate of injection and calibration for chemigation/fertigation: d\\l‘ nof
|I1I&A4[|\I;Ildl'ld Iemscduon schedule forcrops: field visit to micro irrigation system and evaluation of d! ip
Sy \ITH 1t cost E'L onomics of drip irrigation system.

Sugf $ted Readmgs i |
(A1 Keller Jack and Bliesner Ron D. 2001. Sprinkle and Trlcklelrrlgatlon Spnnger Scu,nce
thu‘imess Media, New York.
o 'H e MIS and Avare B.1..2007. Principles of Sprinkler Inlg_dllnn systems. |1||| Brothers; New
- Dethi. Bk
[ \I the MS and Ayare B.L. and MagarS.S.2006.Principles of Drip Irrigation systems. Jain
Brathers, New Delhi.
[_'I MithaelAM Shrimohanand KR Swaminathan. Designand evaluation ofirrigation methods.
‘ \RI Monograph No.1). Water Technology Centre, IARI New Delhi.
[j }]Mhdd;‘\ M. 2012, Irrigation: Theory and Practice. Vikas Publishing Vikas P Jause Ne
Yelhi '

(Al ¢ houd]w\ M.L and Kadam U.S 2006. Micro irrigation for cash Crops Westwl]e Publithm
i ih)use
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IV, [iepartment of Farm Machinery and Power Engineering 14(8+6)

Férm Machinery and Equipment-| 3(2+1)

{ |
Thebry | ; | |
; rﬁtroductlon to farm mechanization. Classification of farm machines. Unzt operations in
me pmdudmn Identification and selection of machines for various operations on the farm
HILL 1ing systems and controls of farm machinery. Calculation of field capagities and; tield
effigiency. Calculations for economics of machinery usage, comparison of ownership with hiring
¢ Imlmhme:, Introduction to seed-bed preparation and its classification. Familiarization with land
rzclgmation jand earth moving equipment. Introduction to machmes used for pnmary tillage,
aeuolndarytiL!age rotary tillage, deeptlllageandmmlmumtlllage Measurement of draft of tillage
taolg and calculations for power requirement for the tillage machines. Introduction to tillage
i‘]dL‘ﬂl]LS like mould-board plough, disc plough, chisel plough, sub-soiler, harrow s. cultivators
licnpth.allon of'major functional components. Attachments with tillage machinery. Introducuon
1) sowing. planting & transplanting equipment. Introduction to seed drills, no-till drills. and: strtp-
till.d l11 ills. Introduction to planters, bed-planters and other planting equipment. Study of types of
i ATy jopengrs and metering systems in drills and planters. Calibration of seed-drills/ planters.
Adjustments during operation. Introduction to materials used in construction of farm machines
ltul‘{lt‘dHnun! processes and their requirement in farm machines. Properties ol materinds v
Lgr, L, lllln.a] and functional components of agricultural machines, Introduction to steels and allm 5
[aragriculturalapplication. Identification ofheattreatmentprocesses specially Iorthg ds,ru.ullum!
Illdt,thjuy components !

Prac%mccal | ;
' fuﬂmlmm/dtmnwnhdat’reremﬁrm1mpiememqandmolq Study ofhitching systems. Probleny
on ﬁa\.hlmn management. Study of primary and secondary tillage machinery - construction.
cperition, adjustments and calculations of power and draft requirements. Study of sowing and
phmtmb equipment — construction, types, calculation for calibration and adjustments. Study of
tran plhmem - paddy, vegetable, etc. Identification of materials of construction in agticultural
ntachinery and study of material properties. Study of heat treatment processes subjected to Ll"ltlt.dl
¢ umpnhems of agricultural machinery. ! ] :

Suggested Readings

A1 Kepner RA. Roy Barger & EL Barger. Principles of Farm Machinery.
8 $th|lh HP and LH Wilkey. Farm Machinery and Equlpment.

3 Q ulpm C]culde Farm Machinery.

{f\] f]deidVd AC. Elements of Farm Machinery.

&S] lt..l Radhu and AC Datta. Agricultural Engineering.

Trm Machmery and Equipment-Il 3(2+1) _ .
Thepry i | T (A R

Inh oduction to plant protection equipment — sprayers and dusters. Classification ol spiayers
and ;pl.‘lys. Types of nozzles. Calculations for calibration of sprayers and clemijcal application







e | i |

r.ﬁtea.flhtrodpction to interculture equipment. Use of weeders — manual and powered. fStLjdy of
furickional requirements of weedersand main components. Familiarization of fertilizerapplication
“quipment. Study ofharvesting operation- harvesting methods. harvesting terminology . Study «
viowers — types, constructional details. working and adjustments. Study of sheartype harvesting
(z:‘_eres = LLhIL‘I bar, inertial forces. counter balancing, terminology. cutting pattern. Study of
rr;‘:appis bmde:s and windrowers — principle of operation and constructional detalls lmportdmc
of h 2y LOI‘IdIl]OI‘lll'lg, methods of hay conditioning, and calculatlon of moisture content of hay.
Intrg dULIIOH. to threshing systems — manual and mechanical systems. Types of threshing drums
and hux appin.mons Types of threshers- tangential and axial. their constructional detailsa
cleaping systems. Study of factors affecting thresher performance. Study of grain combines.
com mte te:mmology classification of grain combines, study of material flow in combines.
L omputdtmn of’combine losses, study of combine troubles and troubleshooting. Study ofichaft
;um,rsdndcapacntycalcuiatwns Study of straw combines —working principle and constructional
detafls, | Study of root crop diggers — principle of operation, blade adjustment and approach angle.
and ﬂuu!dtmn of material handled. Study of potato and groundnut diggers. Study of Cotton
Iiazmbtmg — Cotton harvesting mechanisms, study of cotton pickers and strippers. lunctional
components; Study of maize harvesting combines. InlroductlonLovegetablesand’n LHIhdI‘VESUn”
¢ ~|u1 miém dlul tools.

Prac tu:al S

l' ;mllms ization with plant protectmn and interculture equrpment Study of spravers., i\’p@a
‘.Hl‘.;l\‘h.ll c;mmmmn[». Study of dusters. types and functional components. Caleulat
far ¢hemical application rates. Study of nozzle types and spread pattern using patternator.
I :‘smﬁha:uauon with manual and powered weeding equipment and identification of functional
com unemsi Study of fertilizer application equipment |ncludmg manure spreadgrs and fertilizer
braz casters. Study of various types of mowers, reaper, reaper binder. Studfy of functional
componentsiof mowers and reapers. Familiarization with threshing systems, cleaning systems
in tht eshers.! Calculations of losses in threshers. Familiarization with functional units of G
wm[)izies and their types. Calculations for grain losses in a combine. Study of root crop diggers
and [arhiliarization with the functional units and attachments. Familiarization with the wdrkin;,:
cl'cdugn and maize harvesters. Familiarization with vegetable and fruit harvesters.

i l
H i i

SugLested Readings ; | i
epner RA Roy Barger & EL Barger. Principles of Farm Mathinery. :

“:I i\:.mh }I_P and LH Wilkey. Farm Machinery and Equipment.

P {}"u pin Glaude. Farm Machinery.

| ?E vastava AC. Elements of Farm Machinery.

Gy al Radhe\ and AC Datta. Agricultural Engineering Prm{:lplﬂs of Farm Machlnew

|
i Ved adigg &

3. Tractora dAutomotwe Engines3(2+1) o

Thepry .
- 1| Study of sources of farm power —conventional & non-conventional €nerfy’ sources.
(lashit jcatio‘n of tractors and IC engines. Review of thermodynamic princml\es of IC (Cl & Sh

3 é// ,il

g




.|‘§ |
* i

\nu‘ws and devnauan from ideal cycle. General energy equatlon and heat balanca sheet. Study of
r'\LLTamcaI therma] and volumetric efficiencies. Study of engme components then construction,
apcr iting principles and functions. Study of engine strokes and comparison of 2-stroke and 4-
oNd eéngine cyeles and Cl and SI engines. Study of Engine Valve systems. valve mechanis
.dl\} timing diagram. and valve clearance adjustment Study of Cam , profile, ivalve lift and
valve opening area. Study of importance of air cleaning system. Study of types of air cleaners
and trh)rm%mce characteristics of various air cleaners. Study of fuel supply system. Study of .
fuels, properhes of fuels, calculation of air-fuel ratio. Study of te!sts on fuel for SIand CI engines.
Stud }» of detonation and knocking in IC engines. Study of carburenon system, carburetors and
their mam functional components. Study of fuel injection system — Injection pump. their tvpes
working principles. Fuel injector nozzles — their types and working principle. Engine governing
nepd ut“g:o'\ ernors, governor types and governor characteristics. Study of lubrication system -
nged l){pes functional components. Study of lubricants — physical properties. additives and their
dpp] c.anon }nﬁme cooling system — need, cooling methods and main functlonalcomponenls
Study dfneed and type of thermostat valves. Additivesinthe coolant Study of radiatorefficiency .
Study ofignition system of Sl engines. Study ofelectrlcalsystemmcludlnbbdtlery starting motor.
batgry; charging. cut-out, etc. Comparison of dynamo and alternator. Familiarization with lh

badits of en%:mteslmg , fo o o
| | i | bape |

Pragtiical | i
mmducimn to different systems of Cl engines; Engmé parts and functmm working
prindiples et¢ Valve system — study. construction and adjustments; Oil & Fuel — determination of
physlical properties: Air cleaning system: Fuel supply system of 81 engine: Diesel fnjection s st

A&t |Inml Cooling system. and fan performance, thermostat and radiator performance evaluation;
Part {load Llf"umcw% & governing; Lubricating system & adjustments; Starting and ‘ele¢trical
systdm: Ignition system; Tractor engine heat balance and engine pelformance (.Llth,S V;sn to
engi ¢ pnanuiacturer/ assembler/ spare parts agency. : - g '

H

Sug ested Readmgs .

B | q iljedahl ) B and Others. Tractors and Their Power Units.
% Rodichey V and G Rodicheva. Tractors and Automobiles.
[JI athur ‘{/H and RP Sharma. A course in Internal Lombustmn Engmes
%) %inLh Klrpal Automobile Engineering — Vol I1. -
C:I i[elmer Joseph. Automotive Mechanics : Principles and Practlces

4, Tﬂactor Systems andControls 3(2+1)
heery
+|Study @f need for transmission system in a tractor. Transmission system;~ lypes; major
I'ergnnal systems. Study of clutch — need, types, functional!requirements, construgtion and
cripgiple of pperation. Familiarization with single plate, multi-plate, centrifugaliand dual duidl
syst¢ms. Study of Gear Box — Gearing theory. principle of operation. gear box types. functional
reguireienty, and calculation for speed ratio. Study ol differéntial system — necd. Tgnctigna
L‘ﬁunpupenls construction, calculation for speed reduction. Study of need tor a final drive.
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Study of Brjake system — types, principle of operation, construction, calculation for braking
torqe. Study of steering system — requirements, steering geometry characteristics. functional
ctmmpohents calculation for turning radius. Familiarization with Ackerman steenn;, Steeri ng
ayslt‘ms in tfack type tractors. Study of Hydraulic system in a'tractor — Principle of opeialmn
tvpeg, main functional components. functional requirements, Familiarization with the Hydrat
w\htm adjustments and ADDC. Study of tractor power outlets + PTO. PTO standards, types and

inctional requirements. Introduction to traction. Traction terminology. Theoretical calculation
of snmi forcg and rolling resistance on traction device. Study of wheels andtyres Solid 1)1(:3 and
pney mam Iyrts tyre construction and tyre specifications. Study oftractmn aids. Sludy of tractor
nec wmcs ~ forces acting on the tractor. Determination of Cq ofa tl‘actor Dei:ermlnatlon and
imp rlemce ot moment of inertia of a tractor. Study of tractor static equilibrium, tractor stibilit
espeti: 1]1\ at turns. Determination of maximum drawbar pull. Familiarization with tractor as
spring- mass system. Ergonomic considerations and operatloml safety. Imroducttun to tractor
tasti 1;, Deuphe:mo the engine testcodes.

Practlcal

ntroduction to transmission systems and components; Study of clutch functioning. parts and
désign problem on clutch system: Study of different ty pes of gear box. calculation of specd ratio
design paob]bms on gear box; Study on differential and final drive and/planetary, gears;; Sttld» of
brakg/systems and some design problems; Steering geometry and adjustments: Study of hydraulic
syst¢ms ina tractor, hydraulic trainer and some design problems; Appraisal of various comrols in
difldr Lht makes tractors in relation to anthropometric measurethents. Determination of’loudmm
of C tu u[ a trauor Moment of Inertia of a tractor. Traction performance of a traction wheel!

Suggested Readmgs

L%} Liljedahl J B and Others. Tractors and Their Power Units.
A bdn,hcv Vand G Rodicheva. Tractors and Automobiles.
& $ingh Kﬁrpal Automobile Engineering — Vol L.

[’E TICIIHEI Joseph. Automotive Mechanics: Principles and Pramces
(A 8. Richey. Agricultural Engineering Handbook.

(3 ‘utm Deere. Fundamentals of Service Hydraulics.

3} Relevant BIS Test Codes for Tractors.

5T actoraquarmMachmeryOperatlonandMa1ntenance2(0+2) | il P e
Pra tical | | | I
'I-amlliziri/ation with different makes and models of agt"icultur'al tractors. Ideniification
of l'limdtiomﬁi systems including fuels system. cooling system. transmission systenm., steenng
and fwliraulic systems. Study of maintenance points to be checked before starting & tractor.
t .lmﬁhanml!on with controls on a tractor. Safety rules and precautions to be observied while
driving a trator. Driving practice of tractor. Practice of operating a tillage tool (mould- boaul
g"]o}ug_h{ disciplough) and their adjustment in the field. Study of field patterns while operating a
{Eflas*e ]mplemem Hitching & De-hitching of mounted and trail type! |mpleme't to the tractor.
[il'-t\mé._ practice with atrail type trolley - forward and in reverse direction. Introdgeion to i i

1




maiglenance — precautionary and break-down maintenance. Tractor starting with low batiery

charL,L Intr qdumon to trouble shooting in tractors. Fam:llarlzatlon with tools for general and
spec 1ai.mamtenance lntloductlontoscheduledmamtenanceaftérIO 100.300.600. @OOandl’?Oﬂ
h(‘)ws‘ﬂt ope}'auon Safety hints. Top end overhauling. Fuel saving tips. Preparmg the t;actpr for

stordg q Care and maintenance procedure of agricultural machinery qiurmg operatton. and off-

sgasbh, Repair and maintenance of implements — adjustment of functional parameters in tillage
i nplfcmems RLP'&LC]UCI‘H of broken components in tillage |mp]unumq Replacement of furrow

openers and ‘change of blades of rotavators. Maintenance of cutter bar in a reaper. Adjustments
in a {hresheri for different crops. Replacement of V-belts on |mplcmenls Setting of .quuI!ural
rldxfm]er) workshop

* |
Sugée&ted Readings l | okl
= d,}hosh R}\ and S Swan. Practical Agricultural Engineering. ‘ : i '
A qslqu PQ and WE Scahill. Diesel Engine Manual.

£ $0ulhoxm\l Tractor operation and maintenance. ;

B! ldln SC and CR Rai. Farm Tractor Maintenance and Repanr

53 @pf ratogs manuals of tractors.

J |
L,J ¢n ice qmnuals provided by manufacturers. , i

!

DLapartment of Processing and Food Engineering 1 3(8+5)

1 Er}gmeermg Properties of Agricultural Produce 2(1+1)
Thet ary | ;

' {ldssification and importance of engineering properties of Agricultural  Produce.  thape
size. njundnés:_ sphericity. volume, density, porosity, specific gravity, surface area ol graine.
frujty and végetables. Thermal properties, Heat capacity, Specific heat, Thermal conductivity,
1 ]1é| pE iE diffpsivity, Heat of respiration; Co-efficient of thermal expansion, Friction in agricultural
mjale:m’ls Static friction, Kinetic friction, rolling resistance, angle of internal friction, angle of
r.j:pn e, i Howot bulk granular materials, Aero dynamics of agncqltura] products, drag coefficients.
farm rﬂ velgcity. Rheological properties; force, deformation, stress. strain. elastic. plastic and
visedus behaviour, Newtonian and Non-Newtonian liquid. Visco-elasticity. Newtonian and Non
Mewitonian fluid. Pseudo-plastic, Dilatant, Thixotropic, Rheopectic and Bingham Plastic Foods.
Haoy curvest Electrical properties: dielectric loss factor, loss, tangent, A.C. conductivity and
die]cctm copstam method of determination. Application of engmeenng propemes in, hamdhnu
procpssing maghmes and storage structures :
I
Practlcal i |
il lc_lcrmi:halion of the shape and size of grains, fruits and vegetables, Determination of bulk
¢ tl]\ll\: and angle of repose of grains. Determination of the particle density/true density and
i unmi\ ofselid grains. Finding the co-efficient of external and internal friction ofdllfucnlurops
I mdmé out lhc terminal velocity of grain sample and study the Jtparatlng behaviour in a vertical
wing Lfnnel :Finding the thermal conductivity ofdlﬁerentgramb Determi atlonofspec‘:lﬁchcal
¥
L1
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of $c mt food grains, Determination of hardness of food malcnal and dctermmatlon nfwswam
of li |Lnd I”ooclx

Suggested Readings

[{\3 nhesmi N.N. 1980. Physical Properties of Plants & Ammals Gordon & Breach Sc:eme

i utihshets New York. % | , SR

I3 Mohesinj N.N. 1980. Thermal Properties of Foods and Agncultural Materla sk (JO['dOTl &

: tmach S’ueme Publishers . New York. w

(3 Prentice.i).H. 1984, Measurement in Rheological Properties 01 Food Stults. Elsevier Applied
ucnut Pub. Co. Inc. New York,

&) mp ’V].A. and Rizvi, S.H., 1995. Engineering Properties of [“oods Mdrcel DeLI\u lnc, I\eu
‘ogk. | | :

A %mg,hal (E)P & Samuel DVK. 2003. Engineering Properties of Blologlcal Materldls SamJ
rakashan. l ! |

_ !
2 Aéncultur;ai Structures and Environmental Control 3(2+1)
The Dry

| i i
i Pldnnu% and layout of farmstead. Scope, importance and need fq)r environmental control,
ph)wulomcgl reaction of livestock environmental factors, envxronmental control systems and
tHeid élmgn icontrol of temperature, humidity and other air constituents by ventilation and other
metl (‘uls L lycstm,k production facilities. BIS Standards for dalr) piggery. poultry and othe
arm 'ﬂ.l uctupes. Design. construction and cost estimation of farm structures; animal shelters.
compost pit, foddersilo, fencing and implement sheds, barn forcwws buffalo, poultry.etc. Storage
ol g uns Causcs of spoilage, Water activity for low and hlgh moisture food and its limits for
storggde. Moqstwe and temperature changes in grain bins; Tradlt;onal sﬁorage structures,e.nd their
impioviemernits. Improved storage structures (CAP, hermetic storage, Pusa bin. R( C ring bins).
Dlesign consjderation for grain storage godowns. Bag storage structures. Shallow and Deep bin.
Caldulation of pressure in bins. Storage of seeds. Rural living and development. rural roads, thel
wnﬂnlutmn; cost and repair and maintenance. Sources of water supply. norms pl water \uppl\
for | uman being and animals, drinking water standards and water treatment suitable to rural
community. Site and orientation ofbuilding inregard to samtation community sanitation system:
sey g:.i system and its design, cost and maintenance, design ! lof septic tank for small 1dm1]y
E ptlmatlon 01" domestic power requirement, source of power supply and electrification of rural
h uuwli_

§ 1
1

Pragtical | | ' ! *

M casure;mems forenvironmental parameters and cooling load of'a farm building. DeSIgn and
ltyo i bfa dhn\' farm, Design and layout of a poultry house, Désngn ahd layout 6f a aoat house/
Sﬂldup‘ house] Design of a farm fencing system, Design of a feed/fodder storage structures, Design
of 8t stordge structures. Designand layout of commercial bagland bulk stor age facilities. S fidh

Lflldpd‘lﬂﬂl]‘I'Ianu.‘r.‘\d|Udl|L‘lHHdlﬂr.‘:t.‘nld()mt‘:sll&..\lUldgzt‘SlrU\.IUI’E.tblln'ld'l nofdl armbulding
14 ! ! : i1
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Sug e;ted Fieadmgs | Y
= andey. P.H. Principles and practices of Agricultural Structmres anql Envnronmema] Control
1 aiyam !Puhllshers Ludhiana.
BN Qiha. T Pand Michael. A.M. Principles of Agricultural Engmeermg. Yol. I. Jain Bmlhtr\
dEUl Bag New Delhi.
&) aihonsd&n J.A. Basic Environmental Technology. Prentice I-ia]] of Indza, New Delhi.
'[/Sl ei]ugoprl Rao, P. Text Book of Environmental Engmeermg, Prenuce Hall of [pdia. New
L Dethi. | i . -
mro 8. [!( Water Supply Engineering, Khanna Publishers, New DelHI 6. '
[A ulia. BN. [ ‘stimating and Costing in Civil Engineering. Duttta & CO Lucknow.
(3 Khgnna. }P\ Indian Practical Civil Engineer’s Hand Book, Engineer’s Publishers. New Delh;
L3 $ahay. KiM. and Singh. K.K. Unit Operations of Agricultural Processing. Vikas publishing
_ p\\ Ltd, I\Oldd
[A] anmer[eei (.C. A Text Book of Animal Husbandry, Oxford IBH Publlshmg Cob New Delhi.

3 P+st Harvpst Engineering of Cereals, Pulses and Oil Seeds 3(2+1 )!
Thebry

¢ ltqu{g and grading, aspiration, scalping; size separdtors screens, sieve ddalysls capacity
Jnd ﬂ{uw&nun of screens. Various types of separators: specific gravity, magnetic, disc, spiral.
pue mitic, inclined draper, velvet roll, colour sorters, cyclong, shape graders. Size réduction:
prin uphe Bpnd’s law, Kick’s law, Rittinger’s law, procedure! (crushing, impact. cutting and
shie: ring), Sl?L reduction machinery: Jaw crusher, Hammer mlhl Plate mill. Ball mill. Material
mmlmw equ:pment Types of conveyors: Belt, roller, chain and screw. Elevators: bucket, Cranes
& h lSi\ llunks(retnberdted/ unrefrigerated), Pneumatic conVeymg Drying: moisture content
and 113 agtivity; Free. bound and equilibrium moisture content, isbtherm. hystetesw affect,
EME 1etern§mduon Psychrometric chart and its use in drying, Drying principles and theory.
Fhin] kayer dljd deep bed drying analysis, Falling rate and constapt rate drying periods, maximum
and éleqrcuxm“ drying rate period. drying equations. Mass and energy balance. Shedd’s :qummn
Hl\w putm'm ice. Dilferent methods of drving. batch-continuous: mixing-non-miving. Sun
nec mmml conduction, convection, radiation, superheated steam, l'[cmpenng, during drwnn
I)nflrrunt ty pes of grain dryers: bin, flat bed, LSU, columnar, RPEC, fluidized, rotary and tray.
Mik ng T hdm) of mixing of solids and pastes, Mixing index, iypes of mixers f(n solids, liquid
faqds|: nd pastes Milling of rice: Conditioning and parbmllng, advantages and disadvyantages,
trad anal methods CFTRI and Jadavpur methods, Pressure parboiling method. Types af rice
millg, Mnde&‘n rice milling. different unit operations and equipment, Ml”lm‘ of wheat, luhit
¢ pé ions dhd equipment. Milling of pulses: traditional nnllm:&, methads, commercial inethods.
pre- hn&dmomm dry milling and wet milling methods: CFT Rl and Pantnabar methods. Pulse
il ng nmx.'nnu Milling of corn and its products. Dry and wet milling. Milljng of oildecds
m:eu mntlcal xpression,screw press, hydraulic press, solventextn‘ac,tlon ethods, éyrecondmbnmb
ofoilseeds rif'mngofml stabilizationofricebran., Extrusmncookmg pnnmp]e fhcto‘rSaff‘echng
single 4 t‘ld T\iﬂn screw extruders. By-products utilization. - )

mm fq\t_] i

|
|
|
|
i




iiliing:

Practmal |

! ’e:tormime evaluation of different types of cleaners ahd separators Determmahon of
sdpa qt!on efficiency, Study of different size reduction machines and performqnce evaluation,
Determinatidn of fineness modulus and uniformity index, Studf of d}ﬁfcrent types of con\*eym
and :!ci\'atin r equipments, Study of different types of mixers. Measuremem of moisture content:
dey véijis angd wet basis. Study on drying characteristics of g g,ralns ane!l determination of dl\'r
cons arit, Defermination of EMC (Static and dynamic method), Study of various types of dryers,
Study kfi' different equipments in rice mills and their pertormarice evaluation, Studyof different
equipments in pulse mills and their performance evaluation, Study of dlﬂ‘erent equipments in
oil ills and|their performance evaluation, Type of process flow charts with exarhpies rélating to
proc Tswmg of cereals pulses and oil seeds, Visit to grain processnig mdustrles | '

Sugfested Readings !

[3) (hakraverty. A. Post Harvest Technology of cereals, pulses and oilseeds. Oxtord & IBH
Ibl]shll]h Co. Ltd.. New Delhi. ‘

:l l)ash S.K.. Bebartta, J.P.and Kar, A. Rice Processing and A]]lad Operations. Kalmnl Publishers.
e Del)n ‘ |

[{\] ahd\ K M and Singh, K.K. 1994. Unit operations oiAgrlcuh;ura] Processmg Vli\as Pubhshms- i
hoyse P\h |.td. New Delhi.

[’51 JLzlml\o is C. J. Transport processes and unit operations, Prehtlce Ha]I oflndia Pyt ] td New

& e hi ,

[/‘\ i-‘u*h. } 2003. Unit Operations in Food Processing. Pergamon Press Oxtord UJ\ ,

i{ppders?n S.M., and Perry, R. L. Agricultural Process Englqeerlng, Chapmdrl and hall

it)mdon | i | SN 1

{:SL McC dbg; W.L., Smith J.C. and Harriott, P, Unit operations of Lhemu,al anmeenm \h(.r w
hH l

I'] uwh R! Paul.and Heldman, R.Dennis. 2004. lmroductlontp FoodEnglneermg _wrd l:dltlon.
u«utum.c Press, London.

\
4, I5 stHaerstEngmeermgofHort1culturalCropsZ(1+1) J |
Thepry '

|!l|m|'lu.1cr: of processing of fruits and vegetables, spices, condiments and . [Toweis.
( hutacteristics and properties of horticultural crops important for processing, Peeling: Different
péeling methods and devices (manual peeling, mechanicalpeelil?g, chemical peeling, andthermal
peelind), Slicing of horticultural crops: equipment for slicing, shreddmg, crushmg choppmg
_';kiié: extractjon, etc., Blanching: Importance and objectives; bliinchmgmethodsieﬁects on food
(nut iii'un.u;imn.plgmen[.texture).Chlllmgand freezing: Applicationofrefrigerationindifferen:
perighable tqod products. Thermophilic, mesophilic & Psychrophilic micro-organisms, Cluliing
r4np1'n;mnt; of different fruits and vegetables, Freezing of f'pod freezing time calculations,
stow und fasf freezing. Equipment for chilling and treezmb(meLhamcal & cryogenic). Effecton
i'\_?(_ki dl,hl ing chilling and freezing, Cold storage heat load calc{rlatnons and q:old1 storaged?sq,n
rafrigetated ?vehlcle and cold chain system, Dryers for fruits an vegetableqs, Osmo dehydrat:on

g t
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"hcK a.gh ng o{homcultural commodities, Packaging requaremenfs (in terms of'l 1ght tra.nsmmame

heat

:-mmnlw LO]’“H]OHI\ used for raw and processed fruits and vegetables products, bulk and retai
HILkdth anfl packaging machines. handling and transponan(m of fruits and vagetab]es Pack
houge lechn(plogy Minimal processing, Common methods ofstorage Low tempel ature storage,

Prds
desc

wqdorhtwe Fooled storage, Controlled atmospheric storage, Modlﬁeql atmospl;enc packqgu]g, i

Cr \iatlo Technology, General methods of preservation of fruits and veﬂgetables, {Brief
iption gnd advantages and disadvantages of different physﬁai/ chemical and other methods

v['plméwdlmn Flowcharts tor preparation of different hm:.hed products, Impumm parameters

and

spic

Pi‘éc t1¢al

Perfi

SOOI

spic

paquipment used for different unit operations. Post harvest; imanagement and equipment for
S dnd flpwers, Quality control in fruitand vegetable processing industry. Foad supply Chrl]!‘l

é i [ |

’cﬁormhme evaluation of peeler and slicer, Performance evaluation of Juicer and pulper.
w r{ 1ancé evaluation of blanching equipment. Testing adequacy of blanching. Study of coldl
go and jits design. Study of CAP and MAP storage. Minimal processing of vegetables.

Prepargtion pf value added products, Visit to fruit and \eg,ctdblc pmcessnw mdusu\ Visit 1o

pr ousLlnv plant.
i

Sﬁglgested Readings i .

HRETERTS
ol e
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5 Dairy andiFood Engineering 3(2+1)

i \nht.}.ib and Ashurst, P.R. 1966. Fruit Processing. Chapman and E-Iall New Ym’ &
(A7 p uimaliéo E.C.B. 1975. Postharvest physiology. handling and utilization of tropical and
! ‘Gubttopl{;al fruits and vegetables AVI Pub. Co., New Delhi! ! 1] e

j #’auidc R H. 1997. Postharvest Technology of fruits and vegétables (Prmuplefﬁ and pmumes)
f ‘!ba|b| Prakashan, Allahabad. | ‘
: Fnudheen K P.and Indira, V.2007. Post Harvest EngmeermgL)fhortlculturdlcrops Ne\\ mdm
: lbili%lisht ng House. . ; 1

i H EI S % KO S

:)r):( ; i

|
; Dc;term ration in food products and their controls, Physical, chemlcal and blologlca]mqthods
9od pregervation. Nanotechnology: History, fundamental concepts. tools and technigues

m inendis applications in food packaging and products. 1mp!1caﬂons ET'[\’IIOtnmt‘Hld]1I1‘I[HU
It mmldl s and their potential effects on global economics. regulation of nanotechnolos,
dL\LlOP[HLI“ in India, Engineering, thermal and chemical properties of milk and mnl

Pf(!\th,ls Ptpucss flow charts for product manufacture. Unitjoperation of various dairy and
igad pqocessung systems. Principles and equipment related to rpceiving of milk pasteurization,

steri
equi

u{monj homogenization, centrifugation and cream separatlon i’reparation methads, and
pniem for manufacture of cheese, paneer, butter and ice ¢ream, Fllhng and packaging of

m:il!\ a1]d milk products; Dairy plant designand layout. Plant utilities: Principles of operatiqn and

cquipnjent Ipl thermal processing. Canning. Aseptic pl()u:‘::lng Evaporation of 1ood products
pring II-‘IL Ly [1<:~. of evapmators s[eam econom} mulup]e eﬂecl e\daporatlon vapour rcu)mpressmn
I!J\mu.ot i ]

Il fi’pL Ic;\t].

mbistuge and gas proof, microorganisms. mechanical strength). Dlﬁeremtvpe sofpackaging

— P




drvipgs Filtration: principle. types of filters; Membrane scpalalmn RO Nanofhllmtlun Ultra
fdugtign ang Macro-filtration, equlpmcnt and applications, I‘Hon thé}rmal ancl other alxym.m
l'ie'rjwm progessing in Food processing.

|

t { i
H I {

Pradtical

lud} off pasteurizers, Study of sterilizers, Study of homogenlzerb, Study of separators, Stud)
ui b t 1r chui'ns Study of evaporators, Study of milk dryers, Sttu of frFezers Stud}, of ﬁltratlon
l)e;,w_l J of I:tod processing plants & preparation of layout, V*su to multl-produu da;ry plam_
E 5111 ation of steam requirements, Estimation of refrigeration regulrem nts in datry & fqod p]am
vV isi tul Food industry.

Suggetted [Readmgs |
&S| j-\hhmd .1997. Dairy Plant Engineering and Manasemem 4th Ed. Kitab Mdhdl

& uLabe' W.L.and Smith, J.C. 1999. UnnOpelatlonso!Chemlca]Pnglneermg Mu(;rauH:Il.
2¢. D.G. Fundamentals of Food Engineering. PHI learning Pvt Ltd New De}hl '

m*h RiP. & Heldman, D.R. 1993. Introduction to Food Engmeermg Academic Press,

1 1 oltdn R T.1997. Fundamentals of Food Process Engineering. CBS Publisher.

VI Ibepartment of Renewable Energy Engineering 9(6+3)

1] Ifundiameptals of Renewable Energy Sources 3(2+1) : . ‘
The pr - | i

| '

oncept and limitation of Renewable Energy Sources (RES) Criteria for dS‘wt“ZSIRE{ the
,nujmal of RES. Classification of RES, Solar, Wind, (lehumal Biomass, Ocean energy sourues,
(Compatison jof’ renewable energy sources with non renewabld sources. Soplar fnergv Energy
:naliihle from Sun. Solar radiation data, solar energy conversion into heat through. Flat plate
and Cqmentldtmg collectors, different solar thermal devices, |Principle of natural and forced
corivaction drying system, Solar Photo voltaics: p-n junctions. Soiar cells, PV Systems. Stand alone,
Cirid] qu’lnELLd solar power station, Calculation of energy through photovoltaic pbwea generation
and mst ecopomics. Wind Energy: Energy available from wind, General formula, I.ift and drag
H:;am ul Wind energy conversion, Effect of density, Frequency ;vanames Angle of attack, Wind
speetl, l\pcq of Windmill rotors, Determination of torque Loefﬁmenl Induction t\ pe generators,
\Working principle of wind power plant. Bio-energy: Pyrolysis of Blomass to prodmu solid. liquid
and pageous ifuels. Biomass gasification, Types of gasifier, vartdus lype;s of biomass cook stoves
{drirlrdl enefgy needs. Biogas: types of biogas plants, biogas gemerauoh factors aHeumg biogas
-Enua‘ton and usages. design consideration. advantages and dlsadvamdges of biogas spent slurm

i
Praitlcal

tddy ofldifferent ty pes of solar cookers, solar waterhcalmgsyslerﬂ natural gonvectionsolar
dryer, forced convection solar dryer, solar desalination unit, iolar g;eenhc)use; for agriculure
pra uction. biogas plants, biomass gasifiers, biomass improved cook—stoves solbr phoio\rbltalc

sjéré‘ﬁn'
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EN] "013 Non-Conventional Energy Sources, Khanna i’ubllsh'ers Delhi}
A .u, C Di. Solar Energy Utilization, Khanna Publishers, Delh;1 { |

£3] hgndel al, K.C. & S. S. Mahdi. 1990. Biogas Technology- lAPracilcal Handbook
£} .=§l1org . S.. Kurchania A. K., Panwar N. L. 2007. Non Convent:onal i-nerg\ Sources,

-~

el pghcat ons. Narosa Pub. House. Delhi. Ll o
!101‘6 N. S., Kurchania A. K., Panwar N. L. 2007. Renewafple Energy, Theot,’y and Pra(;tace
npdnshu Publications. | | !

i ! |

.4 Inhans iu Publications.
(4] 1\i ari, (1 N. and Ghoshal, M.K. 2005. Renewable Energy R@bouru,F Basic Pr:nuple» .md
&

néwab e Power Sources 3(2+1)

n[rg\ donsumption pattern& energy resourcesinIndia. Reﬂwwabléenelgy optlons potential
uhzatlbn Biogas technology and mechanisms, generatldn of power from biogas. Power
%nqrdhon from urban, municipal and industrial waste. DemgT & use of different commercial
sﬁzu? dlogaq plant. Solar thermal and photovoltaic Systems| for power generatmn Central
rdce ler((‘h mney) and distributed type solar power plant, OTﬂC MHD, hydrogen and fuel cell
tdchpology. (Wind farms. Aero-generators. Wind power generation system. Pdwer pencraiion
fon hlrmmis(gdsmunon&Dendro thermal), Mini and mtcro;smallhydelpldntﬁ Fuelcells and
ik ;1*‘,\1uated parameters. -

P;acn&al .

’L formance evaluation of solar water heater; Performalgce evaluatlon o<f 50Iar’ cooker,
(fhm:u eristips of solar photovoltaic panel: evaluation of so[%lr air heater/dryer: Performance
ey 1I1allon OF biomass gasifier engine system (throatless & doWndraIt) Perfor mdnu evaluation
of aj hjlud dmnc type biogas plant; Performance evaluation of ﬂoanng drum type biogas plant;
I stihiation 0&‘ calorific value of biogas & producer gas; Testmgz of diesel engine’ opuatlon using

d udllmfl dl’lq oas alone.

Sugfe?ted }Readlngs !

[49 diarg H.B. 1990. Advances in Solar Energy Technology; D. Publlshmg Company. Tokyo

[,,;\] Al 4:1 L: Farredbruch & R.H. Buse. 1983. Fundamentals of Solar Academu. Press, London.

[‘3 .nhsal T\f K.. Kleemann M. & Meliss Michael. 1990. Renewa@le Ene(gy Sourceiéx & Com emoh
P ;Ihnol gy: Tata Mecgrow Publishing Company, New Delhi}

[f:'] athore N. S., Kurchania A. K. & N.L. Panwar. 2007. Non Convennondl DDEIQ)I‘ boqrccs.
Fl hltmnsiu Publications.

[‘\] inhu: . & N.S. Rathore. 1992, Biogas Production Management & Utilization. Himans!
+g1L}l|Ldubnb. Udaipur.
[*‘3'_] t_himdel\lmtl K.C. & S.S. Mahdi. 1990. Biogas Technology.
534 ai G.Dj 2013. Non-Conventional Energy Sources, Khanna Publlsh{ers Delhu
%) M;c hur A.N. & N.S. Rathore. Renewable Energy Sources Bol}ra Gan{esp Publlcgnons Udalpur'
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1, Floods and Control Measures 3(2+1)

Th'enry

: Fldods 4

prajdet i lood,

[A ri 1sl1 B
’di.tlce buidelines, London, available on www. brltlshblogen'co UK | ? 'f e

y Systems: Design and Applications 3(2+1) i l |

ation processes and its general requirements, An ovemew‘ of aCTObIL and anaerobm
processes and their industrial application. Heat transfer prouss;:s in anaetobm
stems, land fill gas technology and potential. Bﬁmmas& Production: Wastcl&nds,
and their use through energy plantation, selection of pemes rﬁethods of: field
and transplanting. Harvesting of biomass and copplcmg characteristics. 'Biomass
techniques for harnessing (size reduction. densjfication and drving). Thermo
rradation. History of small gas producer engine system. Chemistry of gasification.
r — type, operating principle. Gasifier fuels, properjies prﬁparation,}conditionin{g of

Application, shaft power generation, thermal agphcathn and ecpnomlcs Trans-
for biodiesel production. A range of bio-hydrogen produc'ﬁlon routc.s Envaronmental

i i

anaerobic fermentation system for industrial appl-'jc.ationi Study of gasification for
cess heat, Study of biodiesel production unit, Study Qf biomass den%n‘matton technique
pelletization, and cubing), Integral bio energy s_ystem for mdustpa] apphthlon
energy efficiency in industry and commercial buildings, IStudy and demonstrauon
iciency in building, Measuring efficiency of differdnt insulation (ecHnlque Siudv of
ing and Rankine cycles. Study of modern greenhouse technologies

ioGen. 1997, Anaerobic digestion of farm and food processmg pl‘aCUCC\* (JOOd

20035. Renewable Energy Academy: Training woodtenergﬁprofessmna]s gt

r biomass energy. 1998. Straw for energy producllon Technology - Environme it
Available: www.ens.dk.

[
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COURSES

titute will have option to offer 3 (three) need baseci elective coursesfcquivaler_atz to 9
as per the need of the state/industries/other stakq' holders under the propossd lis:
ourses. | | i i o 34

|

!
|
|
|

causes of occurrence. flood classification - pmbable maximum flood. standau
design flood. flood estimation - methods of estimation: estima ur. of” flood peat

- rational mgthod, empirical methods, unit hydrograph methad. Statjstics in hydrology. flood

frequency N
depth4rea-d

ethods - log normal, Gumbel’s extreme value, qu Pearson type-l11 distribution;
uration analysis. Flood forecasting. Flood routmg, chanbei:’ézutmﬁ Mu_s:kil_rslgum

|
]
H




| | : I i pok
111 !
i i
l
!

]

method, n:scwonr routing, modified Pul’s method. Flood control - h]SlO!‘) of ﬂood control.
suugtu -al and non-structural measures of flood control, storageiand detemlon reSewmrs, levees, .
_cllth nel improvement. Gully erosion and its control structur IS - design and 1mp1pm,=egtpnon
Raving control measures. River training works. planning of ﬂood control pro]ects and their
cgorjomics. Earthen embankments - functions, classification - hydraulic fill and rolled hl] lams
lE(I)IJIUE.,.,IlCOL}S zoned and diaphragm type, foundation requlremems grouting, s;eepage through
damk, flow n;standlts properties. seepage pressure, seepage line unc0n1p051tcedrlht‘mbankmenlb
dirmrhag«.hltets piping and its causes. Designand construction of earthen dam., blablll[y afearthen
emb Hli\ ments against failure by tension. overturning, sliding etb stabillty ofslopes analvsns of
i‘l_ih e P\ different methods. Subsurface dams - site selection and constructlc)nal ¢eamrqs Check
dam|- $malllearthen embankments - types and design criteria. Subsurface dams - site seleciion
and ;U@Sil‘thilional features. i
|

Pragtical { |

i )Llerml ation of flood stage-discharge relationship in a watershed Determanat:on of ﬂood
peak- ‘1%ea r§at10nsh1p<; Determination of frequency dlstnbutaon functions fo¢ extrerne floud
valups }1%111D‘Gmnbe] s method. Determination of confidence limits of the flood peak estimates

for Gudibel'$ extreme value distribution. Determination of frequency distribution tunctions for
c-xllgm% floogl values using log-Pearson Type-IIl distribution. Determination of probable maxinum
floogl; itand rd project flood and spillway design flood. Design qflevees for ﬂoodlcantrol Design
bije tlus Study of vegetative andstructural measures forgully stablllzatlt)n De&gnofguily/ra‘vmx,
contf ol[su uq‘tures and cost estimation. Designing, planning and cost- beneﬁt ana]ysw éfd flood
cont ul p:cuiu Study of different types. materials and design considerations of carthen dams.

Hetdmiinati

nofthepositionofphreaticlineinearthdams forv: muusmhdat](m\ stahilind anafy

of eqrthien dgms against head water pressure, foundation shear, Sudden draw down condition etc.
“lahﬁlnﬁx of s?op;s of earth dams by friction circle and other methods. Construmoh of flow ne1 far
isotibpjc and anisotropic media. Computation of seepage by diffierent methods. L)elummduon of
s*tllim‘cnt 01 earth dam. Input-output-storage relationships by reservoﬂr routing. ‘VlSlt to srtes of
eartlien damgand water harvestingstructures.

Sug pited headlngs

£3 Hlmel A.M. and T.P.Ojha. 2003. Principles ongrlcultural Engtnbermg Vd!umei[ 4th‘
(iﬁlmn ain Brothers, New Delhi. ;

(A Murthy, V.V.N.2002. Land and Water Management Engln?ering. :4th Edition. K.'al;y'aqif o
' ru¢|15h 5. New Delhi. i

ttesh, R. 2014. Soil and Water Conservation Engmeermg Stanciard Publlshe] [ !

)Hmbu ors, New Delhi. |

'Lqueja IK N. 1990. Applied Hydrology. Tata McGraw-Hill Publlshmg Co.. Ngu YorL !)¢I1n.

utbmm K. 2008. Engineering Hydrology. 3rd Edition. Tata McGraw- Hill Pubhsluhg( 9.

| Netv Delhi. i ;

uicau af Reclamation. 1987. Design of Small Dams. US deartment of Interior. Washupgmn

(1L USA. . i J §

&3] 4‘\1'%\1‘;[. KiR. 2014, Soil Mechanics and Foundation | ngincc_ring{(i_eul schnicpl | H‘-,'i‘:l;‘ ing
i | $tandard Publishers Distributors, Delhi. | i
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5] mtu S!( 2014. Soil Mechanics and Foundation knyneeimg i\hannd P lei \I]Ll% I Vi Ll
IN& v Dethi. . i .
E’}J ftuphens Tim. 2010. Manual on Small Earth Dams - A Guide to ‘Smng Demgn ad
uhstru&hon Food and Agriculture Organization of the UmtedNatlons Rome
| H
2' _{elanf Development 3(2+1) 5 | '
P i ‘
Theory

: l}md hegiadatmn — concept, classification - arid, seﬂmarldj humid ancl sub -humid
ragidr ny. denuded range land and marginal lands. Wastelands - factors causmg clas‘;iiluauon
and l'Hrlppl > of wastelands, planning of wastelands development - Lonsllamt& | |@gra-
clim mr co%mons development options, contingency plans.' Conservation structures - gully
stabilization] ravine rehabilitation, sand dune stabilization, water harvesting and recycling
mdlboq /\;hngsmnnn - agro-horti-forestry-silvipasture methods. forage and fuel crops
sOCi m,onor icconstraints. Shiftingcultivation, opumalldnduscoptnons Wastelanddevelopmen!
hifls. Isemuyand coastal areas, water scarce areas, reclamation: ofwaterlogged a.'nd salt-affected
lind}. linegpoils-impact, landdegradatlonandreclamallonandrehablhtatlon slopestabilization
and i Tw ergnronment management. Micro-irrigation in wastqlands qevelopmq:m Sustgﬁmb]p
\\4ast;ei nd dgvelopment - drought situations, socio- economlcperspECHVes Gover_‘nmentpolmes
Pful cipatory approach. Preparation of proposal for wasteland deveqopmem and henellt -COS1
urml.ft,lia i -5 1’ |

Ptqcti¢al i ,‘

N M: ppmg and classification of wastelands. Identification; of factors causing wastelands.
I hl:ltll ion of vegetation density and classification. Planning ana demg?ofengmcermg measures
for nee 1maTon of wastelands. Design and estimation of dlfferent soil and water conserv"dtlon
Tu lle s ur?d:.z arid, semiarid and humid conditions. Pl: ummg and design of micro-irriganion
TRY mLIand development. Cost estimation of the dbowmcdsurt,s/structurcs VISIHU \wasu,ldml
n\-dl(‘pmnnt project sites. : b -

Sug esFed Rpadmgs i R (T
[3 brol, lf and V.V. Dhruvanarayana. 1998. Technologies f'or Waskeland De%elopmﬁm’ KAR
- Ne Debhi.

E"F]t nbast.{S.K.. S.K. Gupta and Gurcharan Singh (Eds.) 2007. Agricultural Land Dmawge -
" Ridlamation of Waterlogged Saline Lands. Central Soil Sallmty Research lnstltute KJamaI
ilnl\ ana ] ;
i)indan Ram Yadav. 2013. Management of Wastelands. Co:ncept Pubhshmg Comﬁaﬂy Ny

1hi. I | i

icultiire and Wasteland Management. Atlantic Publishers and Distributors Pyt |, d '\w
hi. !

ftan hal and B.A. Stewart (Ed.). 2015. Soil Management of Smallhold&.r Agncultun‘
slume 21 of Advances in Soil Science. CRC Press, Taylor apd F raqcns %;))up! FIerda, USA

{ ifthikeyan. C.. K. Thangaraja, C. Cinthia Fernandez and K. Chahdrakandén 2009. lemd
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ul'mg timn and Yichun Xie (Eds.). 2015. Geo-Infor mcmcs in Resourc.e Managemenl and
ys;ldm le Ecosystem. Springer, New York.

HAT Business School (IBS). 2012. Information Technolog}‘ and Syistems IBS Centlfe: fcpr
‘anagertent Research, Hyderabad. - i g sl

; i

Izs)

(BN

vbell allivaand Thomas Missimer. 2012. Arid [.ands Water I‘\-’d]lld[lOl‘l ind Managemen

| Imnonqnnlal Science. Springer, New York.

1% $a11vanap R.2011. Information and Communication Technology for Agncdltme cmd Rural
| )c\elop?‘nt.nl New India Publishing Agency, New Delhi. s‘

m., SK.. P.D. Sreekanth and N.H. Rao (Eds.). 2013. Geospatlal Technologlq:s 1or Naturai
| 10urceis Management. New India Publishing Agency, Delha
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4. Rgmote Siensmg and GIS Applications 3(2+1)

Thepry , |
‘ Llf,nuo;npunenml remotesensing (RS), advanmgesandl:nmatlonsofRS pds\lbkusmul RS
r‘sahudues@assessmem and monitoring of land and water resources; electromagnetic spectrum
enerly interdctions in the atmosphere and with the Earth’ ssurtate major atmospheric windows:
pting rp&nl applications of different wavelength regions: typical spectral reflectance curve for
vegdtation, doil and water; spectral signatures; different types of sensors and platiorms; contrasi
rdtic arid pos{sible causes of low contrast; aerial photography; ti_ypes of aerial photographs. scale
of ad m*! phc}loyaphs planning aerial photography- end lap and side lap; stereoscopic vision.
rdquﬁcrnem of stereoscopic photographs; air-photo interpr tatlon-| mterpretfiuon elemenm
pho gr amnjetry- measurements on a single vertical aerial photograph, mea$urements on a
sterdo-pair- yertical measurements by the parallax method: grour‘dcomrolforaena] photograp]w
\auHu{ rempte sensing, multispectral scanner- whiskbroom and push-broom scanner: ditfer

tupep o ‘resolutions; analysis of digital data- image restoration; image eqnhantcemc;nt lntplmquo:1
extrgetjon, awageclawmauon unsupervisedclassification, superwsedclassnﬂcatlon important
congideration in the identification of training areas, vegetatjon indices; microwave remote
sens n:; Gliéand basic components, different sources ofspatlalldata. basnc spatial entities, major
compo pentsiof spatial data, Basic classes of map projections and their properties. Methods of
data mpul mio GIS. Data editing. spatial data models and structures. Attribute data management
inted ‘lllI‘JU d;;ll i(mapoverlay)inGIS. Application of I’EI‘I}()ldSLﬂSIHE dlld(JISl\Jl tlIL management
( H ml' and i vaterresources.

l
RN (R 1
l
I

Pfacumal { ! i TRL
,1m1l1a%t7anon with remote sensing and GIS hardware; use! of soﬁware f@r L‘rﬁagc !
idtel;il étatloh interpretation of aerial photographs and satellite imagery; basic/GIS’ operations

sucl *‘qlnldét. display: study of various features of GIS softw aré package; scanning. digitizaion
4 1 miaph and‘ddm editing; data base query and map algebra. GI$ supported case mudies in water
rmu u es my nagement. ' ! ; pig
| i Lo |
Sug e ted ﬁ%eadlngs | ! Lol !- TR s
£} edd) A}ml M. 2006. Textbook of Remote Sensing and Ge})graphical Informatlon Svslémb
N 1N Publicalmns Hyderabad. , . g
i | ‘ 1 L

1
1

PEERTL

AR B
f

|
!

st g < e S, Wi




g
i
4 it

IT_I Flangovan. K. 2006. GIS Fundamentals Applications and implementalmns New: Indm
lti’_JlIL;ll!()H Agency. New Delhi.
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33 George Jb\q)l] 2005. Fundamentals of Remote Sensing. 2nd|Edition. Univcrsilics Préss
P [néha) Private Limited, Hyderabad. | ‘
@ ansen, j R. 2013. Remote Sensing of the Environment: An Ear h Resounce Perspectwe
¢drson Education Limited, UK. L » E-:' e
[5] 1l!esand T.. R.W. Kiefer and J. Chipman. 2015. Remote Sensing and Imagé Inter[srelatl(m
; thl dmbn John Wiley and Sons Singapore Pvt. Lid., Smg,dpme
atpins FI- 2007. Remote Sensing: Principles and Interprchatlon ‘Third Edmon deeland
i CF-S lnq [llinois, USA. . ! i
ahu,K.C.2008. TextBook of Remote SensmgandGeographlcInfo{‘manonSystems Al}anm '
i gulpllshe;rs and Distributors (P) Ltd., New Delhi. i
=

hiltz, G.A. and E.T. Engman. 2000. Remote Sensingin Hyédrology and Water Mana;,amem.
prmnger, New York |

5: M anggempnt of Canal Irrigation System 3(2+1) ?

: i . i | P
Thepry | ; SEREL
‘ Pdrposé benefits and ill effects of irrigation; typical network of canal 1rr1gatlon system and
itk d i'!cilenl hysical components; canal classification based onisourcelofwa!er financial output.
plrp M digcharge and alignment; canal alignment: general considerations for alignment
p§:1[ qnpance% indicators for canal irrigation system evaluation, hsnmatlon of water requireaents
far chnal LO[‘hmdl'Id areas and determination of canal capacity; water dilty and deita relatlohshtp
bg:t\\qq1 duty base period and delta, factors affecting duty and methad of'i lmpx}ovmg ﬂuly; silt
tHeo y:iKenredy stheory, designofchannels by Kennedy’ stheod Lacey’ sreglmetheory andbasic
ragifneie f.quaTons design ofchannels by Lacey’stheory, mamteqance ofunlmed 1rr1gationganals
meagyr Lmer]t ofdischargeincanals. rostcrmg(canalrunnmg:schedu]e)and warabandhi. necessit:
ofed naj lining: advantages and disadvantages, types of canal | 1q|ng and desirable charactggistics
for the kumlz)lluy of lining materials; design of lined canals; functions of dlstrlbutmy head and
‘;EOaL u]dIPI: canal falls, thenrnecess:tyandtactorsaffewngcanalfaLI sourc.esptsurp]uswatcl
in: & nd]s and types of canal escapes; requirements of a good canal outlet and types of outlet.

i
l

P_raqt;:cal ; _

;o Hstime ztaonnt walterrequirement of canal commands: determination of canal capacify: Loy
‘\“i.“ ”cﬂl] f:IIUthms on topographic maps, drawing of canal secllun&. in cutting, full banking and
P ;uudl Llllllﬂk‘. and partial banking: determination of longltudma] section of camls demgn ‘of

irp IL 1lipn Lahals based on silt theories; design of lined canals; T(TIITILllathn of waralmndhl Slud\
ci ca nJl outliets regulators, escapes and canal falls. !

i i i e ey aat et
SuggeLted !Readlngs ‘ ‘
E3) Nkdra, K}R 2001. Irrigation, Water Power and Water Resourdes I:,nglneermg, Standard : ..
1 Publishefs Distributors, Delhi. . booi s
 Garg S. z\ 2014. Irrigation Engineering and Hydraulic Strictures, Khanna Publlsher 'I‘x
el | DRI
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EZ‘EI ialmsrahndhe SR. 2011. Irrigation Engineering and Hydrauh;: structures. SK Katana & Sens
q{Lpl int 20 15, .

6. MinOrIrngattonandCommandAreaDevelopment3(2+1) i
adtors pffecting performance of irrigation projects; types of minor lrngabon sysqems i
lxidl 'liit 1rr1gdtlon systems: feasibility, type of pumping stanons and their SIte se]ecuon demgn
of lift lhnadtion systems: tank Irrigation: grouping of tanks, starage capacnv qupplv works and
shuiges: Lommand area development (CAD) programme- c¢omponents. need. scope. and
ci;\m]npment approaches, historical perspective, command; area development authorities-
funclions anﬁ responsibilities; on farm development works, reclamatlon works, use of remote
s4ns m,, techmques for CAD works; water productivity: conce}pts and measures for enhqm.mé
wiater rpg odudtmty, Farmers’ participation in command area devplopmem HeoE ! } }
: | { §

Prac tléal 3 ! ‘

_ ’lcpdmlﬂon of command area development layout plan; Irrigation water requirement ol
CLOpB] }’lepal ation of irrigation schedules; Planning and layout of water convevance system:
design of squlm weir of tanks; determination of storage capacity of tanks; des1gn of 1ntake pipe

and mnp h@u»e i _
i | | t:o:l
Sugge sted ‘Readmgs i b
[‘ﬂ rdra, l\‘\R 2001 Irrigation, Water Power and Water Resources B ngmcumw Standard
ublishefs Distributors, Delhi. i | r P

[751 qm re S, %( 2014, Irrigation Engineering and Hydraulic Structures, Khanna E’ubhshers T\c\x
P q)n_ hi. ' SRS ‘
IZES]i M] thael L‘\ M. 2012. Trrigation: Theory and Practice. Vikas Phbhshmg Vikas Phbl HoUsc*Ne“

i
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[t] al l'sldbudht? SR. 2011 Irrigation Engineering and l{\dldullL slructures SK 1\1 taria & Sois
ﬁ(u?uml "Ol\ i P
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¢ deusmn I—'arrmng Techniques for Protected Cultivation 3(211)
b4 ] ‘

Thebry | ‘; | N

|

!’lélgctftulnv(ﬂmn Introduction, History, origin, develogment, Natlonal ahdlntt.matlpml
s l ¢narjo. camponents of green house. perspective. Types of green houses paly houser 'shy

{sl\i‘ ;.sddlhh materials. Plant environment interactions — punupies of limiting factors. solal
raciguign .md transpiration, greenhouse effect, light. lunperalure relative humidity, carbon
till\idd cnrl;nhmcm Design and construction of green houses — site selection. orientation.
L’LSI nJ construction, design for ventilation requirement usmg‘exhau%t fan system. selectionof
equipjrjent, Cleenhousc cooling system — necessity, methods i;— ventilation with roof and side
vént Iulms 4\ aporative cooling, different shading material foggln}_, ccbmbmcd fheging and!fin

Elddl.\] II'lﬂS\\klll designofcoolingsystem, maintenance ofcoslingand ventilation sy stenis, pad
chrele. (:tdenhnuse heating — necessity, components, method$ demg‘p of heating sy stern. Root

miedjd ity pé% soil and soil less media. composition, estimation, pre%arauon ahd dmniu:tmn

}
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bilid |
béd preparagion. Planting techniques in green house cultivatign, Irrlgatlong in grccnhuusci anr:l
net house — Water quality. types of irrigation system, comppnents, design, inatallatlon and -
matdrid] reqhirement. Fogging system for greenhouses and net houses — introduction. bene fits.
design, installation and material requirement. Maintenance of] ungduon and fopging systems.
tertjljzationi — nutrient deficiency symptoms and func.t:on:nol cs:cmldl nuf{ncm glements,
printiples of‘seleulon of proper application of fertilizers, fertahﬂerscheidulmg rafe of ap;phctdt]on
of fert Eu:eri methods. automated fertilizer application. Gre{enhouse cllmate med:uremem.
cont ‘oliand rpanagement Insectand disease managementin gre¢nhous¢ and net Houses $e]¢duon _
ofcr P for greenhouse cultivation. major crops in greenhouse ~irrigation req utremem fertilizer
nlan q.emn.n} cultivation, harvesting and post harvest techniqueés; Economic analy sis,

H ; ' i | I
P;‘actlcal 1
smmdupn of material requirement for construction of greenhpuse 7 Determmatmn of

farti lzc}tton ﬁ:ht,dule and rate of application for various crops; E nmaticpn of materlal Jequlrement
for nSrepdratl n of root media; Root media preparation, bed zpreparatlon and disinfections:
Studly af dlifelent planting techniques : Design and installation of irrigation system: Desicn and
msla;lldhon gf fogging system ; Greenhouse heating; Study of dltterent greenhousg environment
cant ol'inslmncnts Study of operation maintenance and fault detel.hon in nTEanon Sylstem:;
Study! @T operation maintenance and fault detection in Ioggm!,; :,)ﬁem Lcono nic dr{dbSlH m
&teu lh@usc s and net houses; Visit to greenhouses. J i ! T

Suggested Readings 3 ; ERE
(3 a(h i:h Brahma and  Balraj Singh. 2014. Advances in protected cultivation. New India
' ubhshipg Company. { | v
[3_1\] hdrma E’ 2007. Precision Farming. Daya Publlshlng House Tew Delht | '

] |]
8 Water Quqhty and Management Measures 3(2+1)

Thebry !

J;uxa faums affecting quality of surface water and g,lound\\aler water quality \dUp.;h\Lw
i1 re Iargon [Q domestic, industrial and agricultural activities, d{rmkmg water quality sgandardq
prigptipn water quality classification as per USSL and All Indian Coordinated R:e%e,a,rt.h Project
( 1\] E’) crzltena point and non-point water pollution sourcps wager contammatlon dut.' 10
ior 'zu}u. al‘ﬁ organic compounds, water contamination relateari to agq]cultural che1mcal§ tood
smlu;»h\ hyfirocarbon and synthetic organic compounds. Arsenic and ﬂuonde contamjnation
1 2roundw glin. and remedial measures. water dxmm.lmm.xpmn technologias. culgurad: and
riangpgment practices for using poor quality water for irrigation.

|
|

Prqqmcal
; Wguelqualltyana!)515andclasmﬁcauonaccordlngtoUSSL ndAlCRqulteqa soilthemical

ahal 'ML andlestimation of l[ime and gypsum requirements; stu ly of salinity development under

shal 0_\5 andjdeep water table conditions: study of contammatlon movement and transport in

il prafile; study of different water decontamination techniques: study of ditterent culiural and

ntanhpément practices for using poor quality water for irrigatioq; fieldvisjt to industrial effluent

disppsal sites.
it @
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Suggested Readings

[A] FAO. 1996. Control of water pollution from agriculture - FAQ irrigation and drainage pape
55

[8] Giray, N.F. Water Technology. Raj Kamal Electric Press, Kundli. Haryana.

[A] Hussain, S.K. 1986. Text Book of Water Supply and Sanitary Engineering. Oxford & IBH
Publishing Co. New Delhi.

[A1 Manahan. S.E. 2009. Fundamentals of Environmental Chemistry. CRC Press. New Y n:l\

[2] McGauhey. P.H. 1968. Engineering Management of water quality. McGraw Hill Book
Company. New York.

[2] Minhas, P.S. and Tyagi, N.K. 1998. Guidelines for irrigation with saline and alkali waters. Bull.
No. 1/98. CSSRI, Karnal, p. :36.

[] Punmia. B.C. and Lal, P.B.B. 1981. Irrigation and water power engineering. Standard Publishers
Distributors. Delhi.

“. Landscape Irrigation Design and Management 3(2+1)
Theory

Conventional method of landscape irrigation- hose irrigation system, quick release coupling
<ystem and portable sprinkler with hose pipes; Modern methods of landscape irrigationd pop-
up sprinklers. spray pop-up sprinkler. shrub adopter. drip irrigation and bubblers: Merits and
cemuerits of conventional and modern irrigation systems, types of landscapes and suitabiliny o
citterentirrigation methods, water requirement for different landscapes, Segments of landscape
irrigation systems, Main components of modern landscape irrigation systems and their selection
criteria; Types of pipes, pressure ratings, sizing and selection criteria; Automation system for
l'mdscape irrigation- main components, types of controllers and their application, Design of
modernlandscapeirrigation systems, operation and maintenance of landscape irrigation systems

Practical
Study offirrigation equipments for landscapes; Design and installation of irrigation system
for landscape. determination of water requirement. Determination of power requirement. pump
zlection. Irrigationschedulingoflandscapes, Study ofirrigationcontrollersand otherequipments.
tlse 0 AutoCAD inirrigation design: blocks & symbols, head layout, zoning and valves layout.
Cire sizing. Pressure caleulations ete.. Visit to landscape irrigation system and its ey aluation

Suggested Readings

2] Michael A.M.2012.Irrigation: Theory and Practice. Vikas PubllshlnngkaSPubI House New
Delhi.

[%] Singh Neeraj Partap. 2010. Landscape Irrigation and Floriculture Terminology, Bangalore.
[ Sinith Stepehen W. Landscape Irrigation and Management. Amazon. com. '
10, Plastic Applicationsin Agriculture 3(2+1)
Theory
Iniroduction of plasticulture - types and quality of plastics used in soil and water conservation.
praduction agriculture and post harvest management. Quality contrql easures. Present status




and future prospective of plasticulture in India. Water management - use of plastics in in-situ
imoisture conservation and rain water harvesting. Plastic film lining in canal, pond and reservoir.
I'lastic pipes for irrigation water management. bore-well casing and subsurface drainage D
and sprinkler irrigation systems. Use of polymers in control of percolation losses i lields. su;
conditioning - soil solarisation, effects of different colour plastic mulching in surface covered
cultivation. Nursery management - Use of plastics in nursery raising, nursery bags. trays etc.
¢ ontrolled environmental cultivation - plastics as cladding material, green / poly / shade net
houses, wind breaks, poly tunnels and crop covers. Plastic nets for crop protection - anti insect
vets. bird protection nets. Plastic fencing. Plastics in drying, preservation, handling and storage
¢ Lagricultural produce. innovative plastic packaging solutions for processed food producis
I"lastic cap covers for storage of food grains in open. Use of plastics as alternate material for
Cunulacturing farm equipment and machinery. Plastics for aquacultural engineering and animal
fusbandry - animal shelters, vermi-beds and inland fisheries. Silage film technique for fodder
preservation. Agencies involved in the promotion of plasticulture in agriculture at national and
sate level. Human resource development in plasticutlure applications.

Practical
. Design, estimationand laying of plastic films inlining of canal, reservoirand water harvesting

p onds. Study of plastic components of drip and sprinkler irrigation systems, laying and flushing
oflaterals. Study of components of subsurface drainage system. Study of different colour p'léslic
piuleh laying. Design, estimation and installation of green, poly and shade net houses, low tunnels
cte. Study on capcovers for food grain storage. innovative packaging solutions - leno baas_ crates
s, boxes, vacuum packing, unit packaging, CAS and MAP and estimation. Studs ¢ ase
plustics in nursery, plant protection, inland fisheries, animal shelters, preparation of vermi-bed
¢nd sitage film for fodder preservation. Study of plastic parts in making farm machinery. Visits
11 nearby manufacturing units/dealers of PVC pipes, drip and sprinkler irrigation 'systems.
v reenhouse/polyhouse/shadehouse/nethouseetc. Visitsto farmers’ fields withthese installations.

Suggested Readings
I %] Brahma Singh, Balraj Singh, Naved Sabir and Murtaza Hasan. 2014.Advances in !
Protected Cultivation, New India Publishing Agency, New Delhi. '
2] Brown. R.P. 2004, Polymers in Agriculture and Horticulture. RAPRA Review Reports
Vol 15, No. 2, RAPRA Technology Limited, U.K.

B! Central Pollution Control Board. 2012. Material on Plastic Waste Management. Parivesh
3hawan. Fast Arjun Nagar. Delhi-110032.

F2] Charles AL Harper. 2006. Handbook of Plastics Technologies. The Complete Guide 10
Properties and Performance. McGraw-Hill, New Delhi. '

[2] Dubois. 1978. Plastics in Agriculture. Applied Science Publishers Limited, Essex. aniand _

t2] Manas Chanda, Salil K. Roy. 2008. Plastics Fundamentals, Properties. and Testing. CRC, Press. |

B (h'\ﬂ P.and Michael, A.M., 2012, Principles of Agricultural Engineering - I. Jain Brother:,
Karol Bagh. New Delhi.

5] Pandey. P.H. 2014. Principles and Practices of Agricultural Structurgs and Environmental
C ontrol. Kalyani Publishers. Ludhiana. India. /{/\ i
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2] Shankar. AN.2014. Integrated Horticulture Developmentin Eastern Himalayas. Plasticulture
i Agri-Horticulture Systems, 241-247. i

[4] Srivastava, R.K., R.C. Maheswari, T.P.Ojha, and A. Alam. 1988. Plastics in Agriculture. Jain
Rrothers. Karol Bagh. New Delhi.

1. Mechanics of Tillage and Traction 3(2+1)
Theory

Introduction to mechanics of tillage tools, engineering properties of soil, principles and
concepts, stressstrainrelationship, designoftillagetools principles ofsoil cutting, design equation.
force analysis. application of dimensional analysis in soil dynamics and traction prediction
¢guation. Introduction to traction and mechanics, off road traction and mobility, traction mode!

tacton improvement, tyre size, tyre lug geometry and their effects, tyre testing, soil compaction
ind plant growth, variability and application of GIS in soil dynamics.

Practical

Measurementofstatic and dynamic soil parameters related to tillage. soil parameters related
Uy puddling and [oatation. draft for passive rotary and oscillating tools. slip and sink e
oy and wet soil conditions and load and fuel consumption tor different farm operations; Weigzht
transter and tractor loading including placement and traction aids; Studies on tyres. tracks and
ireads under different conditions, and soil compaction and number of operations.

Suggested Readings
[ Vandenberg and Gill. Tillage and Traction.
[~1 L iljedahl JB and others. Tractor and Power Units.
[ 2] Daniel Hill. Fundamentals of Soil Physics.
[2]1 Terzaghi K & Peck Ralph B. Soil Mechanics in Engineering Practices.
12. Farm Machinery Design and Production 3(2+1)
Theory

[ntroduction to design parameters of agricultural machines & design procedurc
{ ‘haracteristics of farm machinery design. Research and development aspects of farm machinery
Dresien of standard power transmission components used in agricultural machines: mechanical &
bydraulic units. Introduction to safety in power transmission. Application of design principles to
thesystems ofselected farm machines. Critical appraisal in production of Agricultural Machinery:
Advances in material used for agricultural machinery. Cutting tools including CNC tools and
Fpishinglools. Advancedmanutacturingtechniguesineluding powdermetallurgy b DN fect
[Discharge Machining), Heat Treatment of steels including pack carburizing. shot pining process.
che, 1imits. Fits & Tolerances, Jigs & Fixtures. Industrial lay-out planning, Quality production
utanagement. Reliability. Economics of process selection: Familiarization with Project Report.

Practical
amiliarization with different design aspects of farm machinery and selected components
“obvine design problems on farm machines & equipment Visit to Agricultural machinery

Dranutacturing industry, Tractor manufacturing industry Jigs and Fixtures study in relation 1o

————




cgricultural machinery. Fits, tolerances and limits; Layout planning of a small scale industry:

Problems on Economics of process selection; Preparation of a project report; Case >tudy for

ranutacturing of simple agricultural machinery.

Suggested Readings

%3 Richey. C.B. Agricultural Engineering Handbook.

[ Adinath M and AB Gupta. Manufacturing Technology.

[ Sharma PC and DK Aggarwal. Machine Design.
[%] Narula V. Manufacturing process.
[%] Singh S. Mechanical Engineer’s Handbook.
[A Chakrabarti NR. Data book for Machine Design.

13. Human Engineering and Safety 3(2+1)
Theory

Human factors in system development — concept of systems; basic processes in system

development. performance reliability, human performance. Information input process. visual
cisplays, major types and use of displays, auditory and factual displays. Speech communications.
Biomechanics of motion. types of movements. Range of movements, strength and endurance

pecdhandaccuracy. human control ot systems. Human motoractivities. controls. tools and relied
cevices. Anthropometry: arrangement and utilization of work space, atmospheric conditions.
I eat'exchange process and performance, air pollution. Dangerous machine (Regulation) act.

zehabilitationandcompensationtoaccident victims, Safety gadgets forspraying, threshing. Chaff

cutting and tractor & trailer operation etc.

Fractical

( alibration ofthesubjectinthe laboratory using bi-cycle ergo-meter. Study and calibrauon ol
I1¢ subjectin the laboratory using mechanical treadmill; Use of respiration gas meter from humai
cnergy pointotview, Use of Heart Rate Monitor. Study of general fatigue of the subject using Blink
vatio method, Familiarization with electro-myograph equipment, anthropometric measurements
olaselected subjects. Optimum work space layout and locations of controls for different tractors.
I amiliarization with the noise and vibration equipment. Familiarization with safetv cadgets for
v a w.n farm machines.

S uggested Readings

[A] Chapanis A. 1996, Human Factors in System Engineering. John Wiley & Sons. New York.

(41 Dutl.and Weerdmeester B.1993. Ergonomics for Beginners. A Quick Reference Guide. Tavlm
and Francis. London.

[4] Mathews J. and Knight A, A. 1971, Ergonomics in Agricultural Equipment Desion "o,
n=titute of Agricultural Engineering. bk

4] Asmand P.Andand Rodahl K. 1977. Textbook of Work Physiology. Mc Hill Corporation. New York.

[} Mark S. Sanders and Ernest James McCormick. 1993. Human Factors in Engineering and
Design. Mc Hill Corporation, New York.
151 Keegan ) J. Radke AO. 1964. Designing vehicle seats for greater comfort. %AE Imunai 7 9(%
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2] Yadav R, Tewari V.K. 1998. Tractor operator workplace design-a review. Journal of Terra
mechanics 35: 41-53.

14, Tractor Design and Testing 3(2+1)

Theory

‘Procedure for design and development of agricultural tractor, Study of parameters for

balanced design of tractor for stability & weight distribution, traction theory, hydraulic lift and
hitchsvstemdesign. Designofmechanical powertransmission inagricultural tractors: single disc

inulti disc and cone clutches. Rolling friction and anti-friction bearings. Design ol Ackernin
Sleering and tractor hydraulic steering. Study of special design features of tractor engines and
theirselection viz. cylinder, piston, piston pin, crankshaft, etc. Design of seat and controls of an
agricultural tractor. Tractor Testing.

Practical

Design problem of tractor clutch — (Single/ Multiple disc clutch). Design ol woa
box(synchromesh/constant mesh), variable speed constant mesh drive; Selection of tractor tires -
I'roblem solving. Problem ondesign of governor. Design and selection of hydraulic pumb. Engine
testing as per BIS code. Drawbar performance in the lab; PTO test and measure the tractor power
in the lab/field: Determining the turning space, turning radius and brake test, hydraulic pump
perfbrimance test and air cleaner and noise measurement test; Visit to tractor testing centre/

1 dusir
1 Adusiny

tuggested Readings
5] Eiljedahl J B & Others. Tractors and Their Power Units. i
] Raymond N. EA Yong and S Nicolas. Vehicle Traction Mechamcs ‘
[ Maleev VL. Internal Combustion Engines.
1A Kirpal Singh. Automobile Engineering — Vol I and Vol TI.
3] Richey C.B. Agricultural Engineering Handbook.
L2 MehtaML. SR Verma., SK Mishra, VK Sharma. Testing & Evaluation of Agricultural Machinery

15. Hydraulic Drives and Controls 3(2+1)

g !
"heory Lar i

Hyvdraulic Basics: Pascal’s Law, Flow. Energy, Work, and Power. Hydraulic Svstems. Colar

oding. Reservoirs, Strainers and Filters, Filtering Material and Elements. Accumulators.
ressure Gauges and Volume Meters, Hydraulic Circuit, Fittings and Connectors. Pumps. Pump
lassifications. operation. performance, Displacement, Design ofGear Pumps. Vane Pamps.
isten Pumps. Hydraulic Actuators, Cylinders, Construction and Applications. Maintenance.
fvdraulic Motors. Valves, Pressure-Control Valves, Directional- Control Valves. Flow-Control

Yalves Hydraulic Circuit Diagrams and Troubleshooting. United States of American Stanida
Fastittne USASI Graphical Symbols Tractor hydraulics, nudging system, ADDC. Pneumatics
/vir services, logic units, Fail safe and safety systems Robotics: Application of Hydraulicsand
'neumatics drives in agricultural systems, Programmable Logic Controls (fik-(\is).

alvies, Valve. Installation, Valve Failures and Remedies. Valve Assembly. Troubleshooting of

e 1]




Practical

Introduction to hydraulic systems. Study of hydraulic pumps, hydraulic actuators. Study of -
hydraulic motors, hydraulic valves, colour codes and circuits. Building simple hydrauli¢ circuits.
I vdraulicsintractors. Introduction to pneumatics. pneumatics devices. pneumatics in acricultire
Lise o hydraulics and pneumatics for robotics.

cuggested Readings

I Kepner RA, Roy Barger & EL Barger. Principles of Farm Machinery.
=1 Anthony'E. Fluid Power and Applications.
%1 Majumdar. Oil Hydraulic System.
L21 Merit. Hydraulic Control Systems.
[%] John Deére. Fundamentals of Service Hydraulics.
16, Precision Agriculture and System Management 3(2+1)
Theory

Precision Agriculture—need and functional requirements. Familiarization withissuesrelating
tnatural resources. Familiarization with equipment for precision agriculture including sowi,
¢nd plantingmachines. powersprayers, land clearing machines, laser guided land levellers, straw-
chopper, straw-balers. grain combines, ete. Introduction to GIS based precision agriculture and
i's applicatians. Introduction to sensors and application of sensors for data generation. Database
management. System concept. System approach in farm machinery management. problems on

machinery selection, maintenance and scheduling of operations. Application to PERT and CPM
s machinery system management

Fractical

Iamiliarization with precision agriculture problems and issues. Familiarization with various
machines for resource conservation. Solving problems related to various capacities. pattern
¢lliciency, system limitation, etc. Problems related to cost analysis and inflation and problems
related 1o selection of equipment, replacement, break-even analysis. time value of money ote

“uggested Readings

[4] Kuhar J E. The Precision Farming Guide for Agriculturist.

5] Dutta SK. Soil Conservation and land management. E
[A $izma and Jagmohan. Earth Moving Machinery. | i :
2 ':l’\ ood and Stuart. Earth Moving Machinery.

[A] DeMess MN. Fundamentals of Geographic Information System.
[=1 Hunt Donnell. Farm Power and Machinery Management. |
[A] $harma DN and S Mukesh. Farm Power and Machinery Management Vol I.

7. Food Quality and Control 3(2+1)
Theory

Hiasics of Food Science and Food Analysis. Concept. objectives and need of tood (uakity
Measurement of colour, flavour, consistency, viscosity, texture and thefy relationship with food

['Tvpe text]




vuality and .composition. Sampling; purpose, sampling techniques, sampling procedures for
l'quid. powdered and granular materials, Quality control, Quality control tools, Statistical qualit
control, Sensory evaluation methods, panel selection methods, Interpretation of sensory results.
Instrumental: method for testing quality. Food adulteration and food safety. TQM and TQC.
consumer preferences and acceptance, Food Safety Management Systems GAP, GHP, GMP,
I lazards and HACCP (Hazard analysis and critical control point). Sanitation in food industr
{350P). Food Laws and Regulations in India, FSSAL Food grades and standards BIS. AGMARK,

PEAL PO, 1SO 9000, 22000 Series. CAC (Codex Alimantarious Ct)mmlsswn).[ruceublln} and
fualiny: Assurance system in a process plant, Bio safety and Bioterrorism.

Practical :
Examination of cereals & pulses from one of go-downs and market shops in relation 1o FPO
and BIS specifications. Detection of adulteration and examination of ghee for various standard
of AGMARK & BIS standards, Detection of adulteration and examination of spices for AGMARK
and BIS standards, Detection of adulteration and examination of milk and milk products for
1318 standards. Detection of adulteration and examination of fruit products such as jams, jellys.
narmalades for FPO specification, Visit to quality control laboratory, Case study of statistical
process control in food processing industry, Study of registration process and licensing procedure
tndar FSSAJL Study of sampling techniques from food processing establishments. Visit 10 o
proce ssing laboratory and study of records and reports maintained by food processing ld.b()lat()l\

Suggested Readings

[43 Ranganna S. Hand book of Analysis and Quality Control for Fruit and Vegetable Products.

[4] Srifakshmi B, Food Science.

[X) Sharma Avanthi. A text book of Food Science and Technology.

LA Mudambi Sumati R. Rao Shalini M and Rajagopal M.V. Food Science.

3] Pouer NN and Hotchkiss JH, Food Science.

LA Deyv Raj, Rakesh Sharma and Joshi V.K, Quality for Value Addition in Food Processing, |

[5] The Food Safety and Standards Act along with Rules & Regulations. Commercial Law
Publishers (India) Pvt. Ltd. eUNEA

18. Food Pllant Design and Management 3(2+1)

Theory

Foodplantlocation, selectioncriteria, Selection of processes, plant capacity, Requuemuus of

r lani building and its components, Project design, flow diagrams, selection of equipment, process
tind ¢ontrols! Objectives and principles of food plant layout. Salient features of processinig plants
toreercals, pulses. oilseeds. horticulturaland vegetable crops. poultry. fishand meat products. mill
and |1 itk products. Introduction to Finance, Food Product Malkeung, Food Business Analysis
find %mttnsc Planning. Introduction to Marketing. Food Marketing Management. Supply ‘¢hain
| i apement for retail food products, Entrepreneurship development in food industry. SWO'l
snalisis, generation. incubation and commercialization of ideas and innovations, New product
tlevélopment process. Government schemes and incentive for promotion of entrepreneurship.
Liovt, policy on small and medium scale food processing enterprise. export and import policies




ralevant to food processing sector, procedure of obtaining license and registration under FSSAL
L ostanalysis and preparation of feasibility report.
Practical

Preparation of project report, Preparation of feasibility report, Salient features and layout
of pre processing house, Salient features and layout of Milk and Milk product plants, E'valdation
of given layout. Salient features, design and layout of modern rice mill, Salient features. deSIgn
and 1a\nul of Bakery and related product plant. Study of different types of records relating 1o
production of @ food plant. Study of different types of records relating to finance ol a tood plani.
Study of different types of records relating to marketing of a food business, Brain storming and
WO analysis to start a food processing business.

Suggested Readings

[3] Hall. H.S. and Rosen. Y.S. Milk Plant Layout. FAQ Publication. Rome.

L231 Lopez Antonio. Gomez. Food Plant Design.

[=] Robberts Theunis C. Food plant engineering systems by, CRC Press, Washington.

I’2] Maroulis Z B and Saravacos G D. Food plant economics. Taylor and Francis, LL.C
:[':_*J Mahajan M. Operations Research. Dhanpat Rai and Company Private Limited, Delhi

[A Maroulis Z B. Food Process Design. Marcel Dekker, Inc ,Cimarron Road, Monticello, New
York 12701, USA.
19. Food Packaging Technology 3(2+1) bt
Theory ‘ G b
Factors affecting shelf life of food material during storage, Interactions of spoilage agents
withi cnvuomncntal factors as water, oxygen, light, pH, etc. and general principles of control of
e spoilage agents: Difference between food infection. food intoxication and allerov. Packaging
¢ Eloods, requirement. importance and scope. frame work of packaging strategy. civioniment.
considerations. Packaging systems, types: flexible and rigid; retail and bulk; levels nl'puckuging.
¢pocial solutions and packaging machines, technical packaging systems and data managemen
packaping systems, Different types of packaging materials, their key properties and applications,
Metal cans. manufacture of two piece and three piece cans, Plastic packaging, different types of
polymers used in food packaging and their barrier properties. manufacture of plastic packaging
viaterials, profile extrusion. blown film/ sheet extrusion. blow molding. extrusion hlow maoldine
iniegtion blow molding. stretch blow molding, injection molding. Glass containers. ty pes of glass
used in il)odjpackagiug. manufacture of glass and glass containers, closures for glass containers
I'apgr and paper board packaging, paper and paper board manufacture process, modification of
larrier properties and characteristics of paper/ boards. Relative advantages and disadvantages
of different packaging materials; effect of these materials on packed commodities. Nutritional
Fabelling on packages. CAS and MAP, shrink and cling packaging. vacuum and gas packaging:
LClive ‘packaging. Smart packaging. Packaging requirement for raw and processcd toods, and
Lwir selection of packaging materials, Factors affecting the choice of packaging matérials.
Disposal and recycle of packaging waste. Printing and labelling. Lamination. Package testing:
1 esting methods for flexible materials, rigid materials and semi rigid materials; Tests for paper
(thickness, bursting strength, breaking length, stiffness, tear resistange, folding endurance, ply
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bond test. surface oil absorption test, etc.), plastic film and laminates (thickness, tensile stréngth,
ploss, haze, burning test to identify polymer, etc.), aluminium f011 (thickness, pin holes. etc. ), glass
containers (visual defects, colour, dimensions, impact strength, etc.). metal containers (pressure
fest product compatibility. ete.).

Practical : i

Identification of different types of packaging materials, Delenmnatlon of tensile/ counpregbm
st l(.ll,“lh of gwen material/package, To perform different destructive and non-destructive lests for
¢ lass contairers, Vacuum packaging of agricultural produces, Determinatlon of tearing 5tren2ﬂ1
of paper board. Measurement of thickness of packaging materials. To perfo:m grease-resistance
fostin plastic pouches. Determination of bursting strength of packaging material. Determinatios
¢ water-vapour transmission rate. Shrink wrapping of various horticultural produce. Testing of
¢hemical resistance of packaging materials, Determination of drop test of food package and visit
{ relevant industries.

Suggested Readings

[ Coles, R, McDowell, D.. Kirwan, M .J. 2003. Food Packaging Technology. Blacky il Publish

- Co.

[32 Gosby. N.T.2001. Food Packaging Materials. Applied Science Publication

[A] John, P.J:2008. A Handbook on Food Packaging Narendra Publishing House,

[ Mahadevia, M., Gowramma, R.V. 2007. Food Packaging Materials. Tata McGraw Hill

[} Robertson. G. L. 2001. Food Packaging and Shelf life: A Practical Guide. Narendra Publishing
Elouse,

[ Rubenson G. L. 2005. Food Packaging: Principles and Practice. Second Edition. (l\CIOI'?D(]
Francis Pub

20. DevelopmentofProcessed Products 3(2+1) i
Theory

Process design. Process low chart with mass and energy balance. [ ni operanions

jaipiients for processing, New product development, lTechnology for value added products

[romeereal, pulsesand oil seeds, Milling, puffing, flaking. Roasting, Bakery products. snack food.
| xtruded products, oil extraction and refining, Technology for value added products [rom fruits,
vegelables and spices, Canned foods, Frozen foods, dried and.fried foods, Fruit juices, Sauce,
Sugar based 'confection. Candy, Fermented food product, spice extracts, Technology for animal
ptoduce prodessing , meat. poultry. fish. egg products. Health food. Nutra-ceuticals and functional
j ok Organie food.
Practical

|l‘)LC‘§5 design and process flow chart preparation, preparation of different value added
p umu ts, Visit to roller wheat flour milling, rice milling, spice grinding mill, milk plant‘ dal
and oil'mill, fruit/vegetable processing plants & study of operations and machinery. Process flow

Clagram and study of various models of the machines used in a sugar mill. /j%




Suggested Readings
I3 Geankoplis C. J. Transport processes and unit operations, Prentice-Hall,
BN Rdo D. (J Fundamentals of Food Engineering PHI Learning Pvt. Ltd, New Delhi.
21 Nor man[N Potter and Joseph H. Hotchikss. Food Science. Chapman and Hall Pub.
4] Acharya, K T Everyday Indian Processed foods. National Book Trust.
21 Mudambi Sumati R.. Shalini M. Rao and M V Rajgopal. Food Science. New Age lnternation:
Publishers.
[ Negi H. P S.. Savita Sharma, K. S. Sekhon. Hand book of Cereal technolog\ KaI\nmPub

21. Process Equupment Design 3(2+1)
Theory '

Introduction on process equipment design. Application of design engineering for processine
eguipments, ‘Design parameters and general design procedure, Material specitication, [ypes ol
material for process equipments, Design codes. Pressure vessel design, Design of cleaners. Desig,n
¢ tubular heat exchanger, shell and tube heat exchanger and plate heat exchanger. Design of belt
conveyer. screw conveyer and bucket elevator, Design of dryers. Design of milling equipments.
Hpum:{anon of design with respect to process efficiency, energy and cost. Computer Aided
fk’ki;_'n

Practical

I)mymi pressure vessel, cleaners, millingequipments, tubularheatexchanger shellandtube
[vpe ludlexd]mng,er plate heat exchanger, dryer, belt conveyor, bucket elevator screw conveyor.

Suggested lReadlng:; ‘

EN .\laim‘]am. V. V.and Umarji, S. B.. Process equipment design. Macmillan.

[4) Bhattacharyya, B. C.. Introduction to Chemical Equipment design, CBS Publishers and
Distributors.

[ (mmkoplas C. J. Transport processes and unit operations, Prentlce—Hdll

[:] R a0, D. G. Fundamentals of Food Engineering PHI Learning Pvt. Ltd New Delhi.

?1. Photovoitalc Technology and Systems 3(2+1)
Theory

Solar P"\ Technology: Advantages. Limitations, Current Status of PV technology, SWOT
B H)m of BV technology. Types of Solar Cell, Wafer based Silicon Cell, Thin film amorphous
(ilicon cell Thin Cadmium Telluride (CdTe) Cell, Copper Indium Gallium Selenide (CiGS) Cell.
iI'hire tilm crystalline silicon solar cell. Solar Photo Voltaic Module: Solar cell, solar module, solar
m-m_\f;. series & parallel connections of cell. mismatch in cell. fill factor, effect of solar radiation
¢nd termperafure on power output of module, -V and power curve of module. Bakince ol Sol
I’V system: Introduction to batteries, battery classification, lead acid battery. Nicked Cadmium
batlery.comparison of batteries, battery parameters, Charge controller: types of charge controller.
function of éharge controller, PWM type, MPPT type charge controller, Converters: DC to DC
converter and DC to AC type converter. Application of Solar PV system. Solar home lighting
systam. c,olal lantern, solar fencing, solar street light, solar water pumping sysfem. Roof top solar
| hntn ullau. power plant and smart grid.

Ul ypg text]




Practical
Siudy ol V-I characteristics of solar PV system, smart grid technology and application.
manutacturipg technique of solar array, different DC to DC and DC to AC converter, dormestic

solar hghtm,t_, system, various solar module technologies, safe measurement of PV modulc.:.
electrical charauerlsucs and Commissioning of complete solar PV system

Suggested 'Readlngs

2] Rai GD. 1998. Non-conventional Sources of Energy. Khanna Pub.

[4] Rathore N.S., Kurchania A K., Panwar N.L. 2006. Renewable Energy: Theory & Ptactlte
Fimanshu Publications..

I8 Solanki €.S. 2011. Solar Photovoltaic: Fundamentals, Technologies and Applications, PHI
Learning Private Ltd.

[2] Meinel & Meinel. Applied Solar Energy.

[%) Derrick. Francis and Bokalders. Solar Photo-voltaic Products.

23, WasteandBy-ProductsUtilization 3(2+1)
Theory

Types aljnd formation of by-products and waste; Magnitude of waste generation in different
faod procesging industries; Uses of different agricultural by-products from rice mill. sugarcane
ndustry.oilmilletc.,Concept,scopeandmaintenanceofwastemanagementandefflucntireanment
Temperature, pH, Oxygen demands (BOD, COD), fat, oil and grease content, metal content,
forms of phasphorous and sulphur in waste waters, microbiology of waste, other ingredients like
insetticide, pesticides and fungicides residues, Waste utilization in various industries., furnaces
and boilers 1'?,1:1 on agricultural wastes and byproducts, briquetting of biomass as fuel, production
0l charcoal briquette, generation of electricity using surplus biomass, producer gas generation
end utilization. Waste treatment and disposal. design. construction. operation and managemen:
of inm;ulim;al community and family size biogas plants, concept of vermin-compostng, Pre-
lreatmentofwaste: sedimentation,coagulation, flocculationand floatation, Secondary treatments:
Biolpgical d]{ld chemical oxygendemand for different food plant waste—trickling filters. oxidation
(uchc\ activated sludge process, rotating biological contractars, lagoons, Tertiary treatments:
.\d\'u.ttd waste water treatment process-sand, coal and activated carbon filters . phosphorous.

cilphur, nitrdogen and heavy metals removal. Assessment. treatment and disposal of' solid waste:
#nd rm IS gener wion. EffTuent treatment plants. Environmental performance ol tood tadustn
¢ mlp‘. with 1SO-14001 standards.

| : i
Fractlcal 1 i bk e
Deter: mmauon of temperature, pH, turbidity solids content, BOD! and COD of waste tvater.
Dietérniinatibn of ash content of agricultural wastes and determination of un-burnt carbon ih'ash.
S I\ about briquetting of agricultural residues. Estimation ofexcess air for better comnbusio
btiquenes. Siud\ ofextractionofoil fromricebran, Study on blOLO[‘]Vt‘I‘&lOﬂOIdgl‘lLullUl'dl wastes,
Recbvery ofgum and germ oil from by-products of cereals, Visitto various indusfries usmgwasu
8 nd lw)d by dpmduuts




Suggested ;Readlngs

[=] Markel. LA. 1981. Managing Livestock Waste, AVI PubhshmgCo

[ Pantastico. ECB. 1975. Post Harvest Physiology. Handlingand utilization of Tropicaland Sub
L‘!np]LaI h uits and vegetables, AVI Pub. Co.

[A] Shewfelt,R.L.and Prussi,S.E. 1992. Post- HarvestHandling— ASystemsapproach Academu
Press Ing.

A1 USDA. 1992. Agricultural Waste Management Field Hand book USbA Washlngtan [)C

A w mchmz{nn] 1987. Post Harvest Physiology of vegetables, Marcel and Dekker Verlag, !

[ V.K. Joshi & S.K. Sharma. Food Processing Waste Management: Treatment & L tilization, New
[ndia Publlshlng Agency.

S lssoOreopoulouandWmfrledRuss(Edlted) 2007.UtilizationofBy-productsand Treatment
ol wasteiin the Food Industry. Springer Science & Business media, LLC 233 New York.

I3 Prashar, .Anupama and Bansal, Pratibha. 2007-08. lndustrlal Safety and Environment; $.K.
Kataria J,ind sons. New Delhi \

A Garg. S K. 1998. Environmental Engineering (Vol. 1) - Se\\'uge Disposal and Air Pollution
Engineering. Khanna Publishers, New Delhi

l}] Bhatia, b( 2001. Environmental Pollution and Control in Chemical Process Industries.

Khanna !’ub]ishers, New Delhi.
74, Arn'ficiﬁ‘l Intelligence 3(3+0)

Theory |

I‘oundation and history of artificial intelligent, problems and leuhmquzb - Al progranuming
fanguages., muoductlon to LISP and PROLOG- problem spaces ard searches. blirid: search
strategies, Hleadlh first- Depth first- heuristic search techniques Hill climbing: best first-A*
&lgorithm AOD* algorithm- game tree, Min max algorithms, game playing- alpha beta:pruning.
fnow lpdge representation issues, predicate logic- logic programming, semantic nets- frames and
inihetitance, konstraint propagation, representing knowledge using rules, rules based deduction
svstems. Reasoningunderuncertainty, review of probability, Baye'sprobabilistic interferences und
empster shafer theory. Heuristic methods, symbolic reasoning under uncertainty. Statistica!
reaspning. Ig“uzzy reasoning, Temporal reasoning, Non monotonic reasoning. Planniné and
planning in Situational calculus, representation for planning, partial order planning algorithm.
| ;arning from examples, discovery as learning, learning by analogy, explanation based learning.
peurpl nets, ;gcnctic algorithms. Principles of Natural language processing. rule based systems
archijtegture; Lapert systems. knowledge acquisition concepts. Al application 1 rhotics, a
turu;'m ll'cnds in intelligentsystems.

"nuggested Readlngs

[ Ruasell h and P.Norvig. 1998. Artificial Intelligence: A Modern Approach Prentice Hall
I3 Rich, Elzim and Kevin Knight. 1991. Artificial Intelligence. TMH. , . P I_'
A P atfick [‘?Lnl\ Winston. 1992, Artificial intelligence. l\ddmnn Wesle\ 3 Ed S

[A] \||-on Nll\ J. Principles of Artiticial Intelligence. Norsa PubllshmgHo ¢ i
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25. Mechatripnics 3(2+1)
Theory | _
DL]mlllon of mechatronics. measurement system, control systems microprocessor bascd
controtlers. imechatronics approach. Sensors and transducers., performance terminology.
Displacement. Position & Proximity Sensors. photo-clectric transducers, flow transducers, oplics
sensors and! transducers. Actuators, Mechanical Actuation Systems, Hydraulic & Pneumatic
Actuation Systems, Electrical Actuation Systems, A.C. Motor, D.C.| Motor, Stepper = Motor.
Signal tondi'[ioning process, filtering digital signal, multiplexers, data acquisition, digital 'sibnai
P l‘tkt.%sl['% rheasurement system, pulse modulation, data presentation systems. System modelling
& control, fMathematncal Models. Engineering Systems, Electro-mechanical & Hydraulic-
mechanical _S_\.\'lems. Modelling Dynamic Systems, Transfer Functions. Control Nodes, PID
Confroller. Micro-proccssor & computer, Computer and Interfacing. Micro-computer Structure.
P1icro--cunn‘():Ilcrs. Application of Microcontrollers, PLC. Robotics, Robot components, robot
Li;t\wiﬂmlioni and specification, Work envelopes, other basm parameters of robots. Robot
.1ppllcahons| Robot applications in manufacturing, Material transfer and machine loading/

unloading, Rr()(.essmg operations like Welding & painting, Assembly operations. Inspection
automation. Future applications.

Practical

Selectionofsensorforaparticularapplication from Catalogue/Internet. Designamechatronics
product/system and incorporate application of mechatronics for enhdncing product values. 1o
study the han:‘d\\ are and software of mechatronics kit. To move ‘a table in X-direction within the

range of proximity sensors using Control-X software. Torun amotor with PLC. Toruna conveyor
vithtcamputer. To study the movement of actuating cylinders and sensors.

Suggested Readings | | ¥
[ Bolon, \X Mechatronics. Pearson EducationAsia.
[43 Wdlfram| Stadler. Analytical Robotics and Mechatronics. Me-Graw Hill.
[ [)m blin E 0. Measurement Systems. Mc-Graw Hill. ! !
&S| \! thind.! A.P. Introduction to Digital Computer Electronics. IMH

=] \ Nu S.Y. Introduction to Robotics: Analysis, systems and apphcauons Pearson L duaalmn
l\\m 1

B3 ( rdig, JJ Introduction to Robotics. Pearson Education A51a




