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2
nd

 Year Course Structure 

 
 

2022 ADMISSION BATCH 

Third Semester 
  

Forth Semester 

Theory Theory  

Sl. 

No. 
Category 

Course 

Code 
Course Title L-T-P Credit 

 

Sl. 

No. 
Category 

Course 

Code 
Course Title 

L-

T-P 
Credit 

1 BS BTBS-T-
BS-302 

Applied 
Mathematics 

3-1-0 3 1 PC BTAG-T-
PC-401 

Farm 
Machinery and 
Equipment II 

1 3 

2 HS BTBS-T-
HS-302 

Engineering 
Economics 

3-1-0 3 2 HS BTBS-T-
HS-301 

Organizational 
Behavior 

2 3 

3 PC BTAG-T-
PC-301 

Farm 
Machinery 
and 
Equipment I 

3-1-0 3 3 PE BTAG-T-
PE-404 

Agricultural 
Structures and 
Precision 
Farming 

3 3 

4 PC BTAG-T-
PC-302 

Agriculture 
for 
Engineering 

3-1-0 3 4 PC BTAG-T-
PC-402 

Engineering 
Properties of 
Agricultural 
Produce 

4 3 

5 PE BTAG-T-
PE-301 

Refrigeration 
and Air 
Conditioning 

3-1-0 3 5 PC BTAG-T-PC-
403 

Mechanics and 
Open Channel 
Hydraulics 

5 3 

6 ES BTCS-T-
ES-301 

Object 
Oriented 
Programming 
using JAVA 

3-1-0 3 6 MC BTMC-T-
MC-301 

Environmental 
Engineering 

2-0-
0 

0 

7 SC 

BTSC-T-SC-
301 EET -1 

2-0-0 1       

Theory  19  Theory  
15 

     1 

1 PC 
BTAG-
P-PC-
301 

Farm Machinery 
and Equipment I 
LAB 

0-0-3 1 

 

1 

  AEC BTSC-T-
SC-401 

Employability 
Enhancement 
Training -II 

3-
0-0 

1 

2 PC 
BTAG-
P-PC-
302 

Agriculture for 
Engineering LAB 

0-0-3 1 

 2 

PC BTAG-P-
PC-401 

Farm 
Machinery and 
Equipment II 
Lab 

0-
0-3 

1 

3 PS BTPS-
P-PS-
301 Seminar -I 

0-0-3 1 
3 

PC BTAG-P-
PC-402 

Engineering 
Properties of 
Agricultural 
Produce Lab 

0-
0-3 

1 
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4 SC BTAG-
P-SC-
301 ESI -I 

0-0-3 2 
4 

PC BTAG-P-
PC-403 

Mechanics and 
Open Channel 
Hydraulics Lab 

0-
0-3 1 

5 ES 

BTCS-
P-ES-
301 

Object Oriented 
Programming 
using JAVA lab 

0-0-3 1 

5 

PS BTPS-P-
PS-401 

Project - 3 0-
0-3 

2 

Total Hours/ Credit (Practical)  6 

 

Total Hours/ Credit (Practical) 9 6 
    2 HS BTBS-T-HS-

404 
Organizational 
Behavior 

Grand Total Hours/ Credit  25 Grand Total Hours/ Credit 39 21 
    3 PE BTAG-T-PE-

402 
Agricultural 
Structures and 
Precision Farming 

  SUMMER INTERNSHIP TRAINING for 30 Days 

        4 PC BTAG-
404 

Engineering 
Properties of 
Agricultural 
Produce 
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Program Outcomes (UG Engineering) 
 

Graduates Attributes (GAs) form a set of individually assessable outcomes that a r e the components 

indicative of the graduate’s potential to acquire c o m p e t e n c e  to practice at the appropriate level.   The 

Program Outcomes (POs) for UG Engineering programmers defined by NBA are: 

PO1. Engineering Knowledge:      Apply t h e  k n o w l e d g e o f  m a t h e m a t i c s , s c i e n c e ,     

engineering fundamentals, and an engineering specialization to the solution of complex engineering 

problems. 
 

 

PO2.  Problem Analysis:  Identify, formulate, review research literature, and analyses complex engineering 

problems reaching substantiated conclusions using first principles of mathematics, n a t u r a l  sciences, and 

engineering s c i en c es . 
 

 

PO3.  Design/Development of Solutions: Design s o l u t i o n s  for complex engineering problems and 

design system c o m p o n e n t s  or processes that meet the specified needs  with appropriate 

consideration for   the   public   health   and   safety,   and   the   cultural, societal, and environmental 

considerations. 
 

 

PO4.     Conduct  I n v e s t i g a t i o n s   of  Complex  P r o b l e m s :       Use  research-based    knowledge   

and r e s e a r c h  methods including design of experiments, analysis and  interpretation of data,  and  

synthesis of the information to provide valid conclusions. 
 

 

PO5.  Modern  Tool Usage:  Create, s e l e c t , and a p p l y appropriate techniques, resources, and m o d e r n 

engineering and  IT tools including  prediction  and  modeling  to complex  engineering activities  with  an 

understanding of the limitations. 
 

 

PO6.  The Engineer and Society:   Apply  reasoning informed by the contextual knowledge to assess 

societal,  health, safety,  legal  and  cultural issues  and  the  consequent  responsibilities relevant  to  the 

professional engineering practice. 
 

 

PO7.  Environment and Sustainability: Understand the impact of the professional engineering solutions 

in societal and environmental contexts, and demonstrate the knowledge of, and need for sustainable 

development. 
 

 

PO8.  Ethics: Apply ethical principles and commit to professional ethics and responsibilities and norms 

of the engineering practice. 
 

 

PO9.  Individual and Team Work: Function effect ively as an individual, and as a member or leader  

in diverse  teams, and in multidisciplinary settings. 
 

 

PO10.      Communication:    Communicate    effectively   on   complex   engineering   activities   with   the 
Engineering community and with society at large, such as, being able to comprehend and write effective 
reports and design documentation, make effective presentations, and give and receive clear instructions. 
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PO11.     Project M a n a g e m e n t    and   Finance:   Demonstrate k n o w l e d g e  a n d    understanding 

o f  t h e  engineering and management principles and apply these to one’s own work, as a member and 

leader in a team, to manage projects and in multidisciplinary environments. 

 
PO12.  Life-long L e a r n i n g :  Recognize  the need f o r , and h av e t h e  preparation and ability to engage in 

independent and life-long learning in the broadest context of technological change. 
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Course Types & Definitions 
 

 

L  Lecture 

T  Tutorial 

P  Laboratory / Practical / Sessional 

WCH Weekly Contact Hours 

BS Basic Sciences 

HS Humanities & Social Sciences (including Management) 

ES Engineering S c i e n c e s  

PC Professional Core 

PE Professional E l ec t i v e  

OE Open Elective  

MC Mandatory Course 

SC Skill Course 

EEC Employability Enhancement Course 

SEPD Skill Enhancement and Personality Development 
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Subject Code Format 
 

 
 
 
 

-                -                              - 
 

 
 
 
 
 
 
 

BT: B.TECH 
MB: MBA 
MC: MCA 
MT: M.TECH 
MS: M.SC. 

Program 

 
EE: EEE 
EC: ECE 
CE: CIVIL 
CS: CSE 
CA: CSE (AE) 
CI: CSE (IOT) 
ME: MECH 
AG: AGRICULTURE 

BS: BSH/1
ST YEAR 

Not Applicable for 
MBA/MCA 

 

Lead Branch 

 

T: Theory 

P: Practical 
 

 

Subject Type 

 

 

BS: Basic Science 

HS: Humanities and Social Sciences 

ES: Engineering Sciences 

PC: Professional Core 

PE: Professional Elective 

OE: Open elective 

MC: Mandatory Courses 

SC: Skill Course/EEC/Internship 

PS: Project/Seminar 

OO: MOOCS 

FM: Finance Specialization 

MM: Marketing Specialization 

HR: Human Resource Specialization 

Semester  
 
 

Serial Number 

 
 

Subject Category 
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Evaluation process 
 

1. Evaluation Process of Theory Subjects: 

 
Internal Examination (B. Tech, Autonomous) 

Sr No Type of Test Mark Frequency Total Mark Reduced Mark 

1 Modular Test 25 4 100 
50 

2 Online Quiz Test 10 4 40 
10 

3 Assignment 10 2 20 
10 

4 Subject Specific Project 15 1 15 
15 

5 Attendance 15 1 15 
15 

TOTAL 
190 100 

Pass Mark 
45 

 
Proposed External Examination (B. Tech, Autonomous) 

Sr No Type of Test Mark Frequency Total Mark 

1 End Semester Examination 100 1 
100 

Pass Mark 35 

 
2.         Evaluation Process of Practical Subjects: 

 

 

Components Marks Frequency Assigned To 
 

Attendance 
 

10 
Closing            of 

Instruction 

 

To be retrieved from CMS 

 

Daily Performance & Viva-voce 
 

40 
On   the   day   of 

Experiment 

Concerned Faculty (Upload in CMS in 

weekly basis) 

 

Lab Record 
 

20 
On   the   day   of 

Experiment 

 

Concerned Faculty 

 

End-Semester Lab Test 
 

30 
 

1 
At the end of the semester as per the 

schedule published by Examination Cell 

 

Total 
100  
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3.         Evaluation Process of Skill Courses: 
 

Components Marks Frequency Assigned To 

End-Semester Examination 100 1 Examination Cell/ Concerned Faculty 

Total 100  

4.         Evaluation Process of Mandatory Courses: 
 

Components Marks Frequency Assigned To 

In-Semester Evaluation 100 1 Examination Cell/ Concerned Faculty 

Total 100   

1.         Evaluation Process of Theory Subjects: 
 

 

Components Marks Frequency Assigned To 

Quiz Test 5 2 Concerned Faculty 

Surprise Test 5 2 Concerned Faculty 

Assigment 5 2 Concerned Faculty 
 

Attendance 
 

5 
Closing of 

Instruction 

 

To be retrieved from CMS 

 

 

Mini Project 

 

 

10 

1 (Before 

Closing of 

Instruction) 

 

 

Concerned Faculty 

Mid-Semester Examination 20 1 Examination Cell 

End-Semester Examination 100 1 Examination Cell 

Total 150  

 
2.         Evaluation Process of Practical Subjects: 

 

 

Components Marks Frequency Assigned To 
 

Attendance 
 

10 
Closing            of 

Instruction 

 

To be retrieved from CMS 

 

Daily Performance & Viva-voce 
 

40 
On   the   day   of 

Experiment 

Concerned Faculty (Upload in CMS in 

weekly basis) 

 

Lab Record 
 

20 
On   the   day   of 

Experiment 

 

Concerned Faculty 

 

End-Semester Lab Test 
 

30 
 

1 
At the end of the semester as per the 

schedule published by Examination Cell 

 

Total 
100  
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3.         Evaluation Process of Skill Courses: 
 

 
 

4.         Evaluation Process of Mandatory Courses: 
 

Components Marks Frequency Assigned To 

In-Semester Evaluation 100 1 Examination Cell/ Concerned Faculty 

Total 100   

Components Marks Frequency Assigned To 

End-Semester Examination 100 1 Examination Cell/ Concerned Faculty 

Total 100  
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Type Code  

Applied Mathematics 
L-T-P Credits Marks 

  BS BTBS-T-BS-302 4-0-0 3 150 
 

 

Objectives The objective of this course is to familiarize the students with the knowledge and 

Concepts of Laplace and the Amplitude Transients; Fourier transformations, Partial 

Differential Equations, complex analysis and probability. 

Pre-Requisites A basic knowledge of calculus, and elementary probability theory. 

Teaching Scheme Regular classroom lectures with use of ICT as and when required, sessions are 

planned 

 

to be interactive with focus on problem solving activities. 

 
 
 

Detailed Syllabus 
 

 

Module-# Topic

s 

Hours 
 

 

Module-1 

Laplace transformation, Inverse Laplace transformation, Unit step function, 

Dirac’s delta function, Convolution, applications in solving differential 

Equations and Integral Equations. 

 

 

10 Hours 

 

 

Module-2 
 Fourier series, Fourier expansion of functions of any period, Even and odd 

Functions, Half range Expansion, Fourier transform and Fourier Integral. 

 

 

12 Hours 
 

 

Module-3 

Partial Differential Equation: Basic concepts, Solution of PDE by separating 

variables, Alembert’s Solution of wave equation, Heat equation: Solution by 

Fourier series, Heat equation: Solution by Fourier Integrals and transforms. 

 

 

11 Hours 

 

 

Module-4 

Complex analysis: Complex plane, polar form, power and roots, analytic 

Function, Cauchy Riemann equations, harmonic function, Laplace functions. 

Probability: Random variables, Probability distributions, Mean and variance of 

a distribution, Binomial, Poisson and Normal distributions. 

 

 

12 Hours 

Total      45 

Hours 

 

Text Books: 

T1. E. Kreyszig, Advanced Engineering Mathematics, Wiley India. 

T2. B. V. Raman, Higher Engineering Mathematics, Mc Graw Hill Education Pvt. Ltd. 

 

Reference Books: 

R1. S. Pal and S. C. Bhunia, Engineering Mathematics, Oxford University 

Press. R2. P. V. O’Neil, Advanced Engineering Mathematics, Cengage 

Learning. 

R3.  B. S. Grewal, Higher Engineering Mathematics, Khanna Publication.  
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Online Resources: 

1. https://nptel.ac.in/courses/111106100 

2. https://nptel.ac.in/courses/111105121 

3. https://nptel.ac.in/courses/111104137 

4. https://nptel.ac.in/courses/111107108 

5. https://nptel.ac.in/courses/111106051 

6. https://nptel.ac.in/courses/111105134 

 

 

Course Outcomes:  At the end of this course, the students will be able to: 
 

 

CO1  Apply the knowledge of Laplace transform to solve the complex engineering problems. 

CO2  Find the Fourier series and Fourier transforms of functions. 

CO3 Illustrate the applications of Laplace &amp; Fourier Transformations. 

CO4 Understand the heat and wave equations. 

 

 

 

 

CO5 Understand the concepts of Analytic function. 

 

 

 

CO6 Understand the basic concept on probability and various distributions. 

https://nptel.ac.in/courses/111105121
https://nptel.ac.in/courses/111106051
https://nptel.ac.in/courses/111105134
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Objectives 1. Educate the students about the various agricultural machines for seed bed preparation and 

land reclamation. 

2. Understand the various agricultural machines for sowing, planting and hitching. 

3. Develop knowledge about draft measurement and material of construction. 

 

Pre-Requisites Basic Mechanical Engineering 

Teaching 

Pedagogy 

Regular classroom lectures with use of ICT as and when required, sessions are planned to be 

interactive with focus on problem solving activities. 

Detailed Syllabus 
 

 

Type Code        

       Farm Machinery and Equipment I 

L-T-P Credits Marks 

PC BTAG-T-PC-301 4-0-0 3 150 

Module-# Topics Hours 

 
 
Module-1 

Farm Mechanization - Objectives, constraints and status, types and level of mechanization, 

needs and strategy; Farm Machinery - classifications of farm machinery as per unit operations 

in agricultural production, determination of field capacity, field efficiency, field machine index, 

factors affecting field capacities and field efficiencies; calculations of cost of operations: 

depreciation, fixed cost, variable cost, cost of operations, comparison of ownership with hiring 

of machines, solution of numerical problem, selection of optimum size of machines for 

different farm size. Selection of matching power source for optimum machine sizes. 

 
  
 

 

 

09 Hours 

Module-2 Land Reclamation - Methods of land reclamation, details of construction and working 

principles of earth moving equipment like bull dozer, trencher, elevator and  laser land leveller; 

Land Preparation Machinery - objectives of tillage, types of tillage, advantage and 

disadvantages of tillage; requirement and type of seed bed preparation; classification of tillage 

tools for primary tillage, secondary tillage, rotary tillage, deep tillage and minimum tillage; 

types, operations, construction and performances of MB plough, factors affecting their 

performances, forces acting on MB plough; types, operations, construction and performances 

of disc plough, factors affecting their performances, forces acting on disc plough; types, 

operation, construction, performance of chisel plough and sub- soiler; types, operations, 

construction and performances of disc harrow, factors affecting their performances, forces 

acting on disc harrow; types, operations, construction and performances of puddler, factors 

affecting their performance; types, operations, construction and performances of cultivators, 

factors affecting performance. 

 
 

 
 
 

09 Hours 

Module - 3 

Types of sowing , planting and transplanting  equipment, their components - Types of 

seed drills, construction, functions, parameters affecting performance, types of no till drill and 

strip till drills, details of construction, function and parameters affecting performance; types of 

planters including cotton planter, vegetable planter and rice transplanter, their construction, 

operations and performance; different types of groundnut planter, sugarcane planter and  potato 

planter , their construction, operations and performance; types of potato planter, their 

construction, operations and performance; Types of furrow openers -  constructions and 

performances and suitability to different crops; types of metering mechanisms , constructions 

and performances and suitability to different crops; seed drills and planter calibration 

procedure, adjustment of seed drills during operations. 

 

     Techniques of  land reclamation and land preparation 

 

 

 

 
 
 

07 Hours 
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              Course Outcomes:  At the end of this course, the students will be able to 

CO1 Insight to the objectives, constraints and status of farm mechanization. 

CO2 Introduction to different farm equipment and knowledge about Tillage and land preparation 

CO3 Techniques of seeding and planting method 

CO4 Hands on knowledge on hitching of implements to the power sources 

CO5 Study of draft measurement of tillage equipment 

CO6 Materials used in construction of farm machinery and their crop 

Module - 4 

Hitching System and Control - Introduction to hitching; vertical hitching: implements 

having hinged pull members and support wheels, implements having hinged pull members 

without gauge wheels, single axle implements with rigid pull member getting vertical support 

through wheels, Horizontal hitching of pull type implements: MB plough and disc plough, 

hitching for mounted implements, free link operation of 3-point hitch, restrained link operation 

of 3-point hitch, vertical effect of hitching on tractor,  
 

 
 
 

05 Hours 

Module 5 

Draft Measurement - Draft measurement of animal drawn and tractor drawn implements and, 

determination of power. Study of different attachment with tillage machines like 

combination tools of plough and cultivator, tillage with seeding. 

 

 
 

   08 Hours 

Module 6 

Materials used in farm machinery- materials used in construction of farm machinery, 

engineering requirement of materials, stress strain relationship; properties of materials,   

Types of materials - ferrous and non–ferrous materials; heat treatment processes, procedure of 

achieving heat treatment, carbon iron phase diagram usefulness in farm machinery; ferrous 

metals: cast irons, wrought irons, their properties; steel, alloys of steel and  non-metals used in 

agricultural machinery. 

 

 
 
 
 

07 Hours 

                                                                    Total 
 

45 hours 

Text Books: 

1 

Principles of Farm Machinery by R.A. Kepner, Roy Bainer, and   E. L. Berger ,  ISBN-10   :   8123909772,  

 ISBN-13   :   978-8123909776 

 

2 
Elements of Agricultural Engineering by Dr Jagdiswar Sahay, ISBN : 9788195012022. 

 

 3 

Farm Machinery and Equipment by H. P. Smith,  ISBN-10   :   1446517403 

ISBN-13   :   978-1446517406 

 

Reference Books: 

1 Agril. Engineering through worked out examples by Dr. R. Lal and Dr. A.C. Dutta  

2 
Farm Power and Machinery Engineering by Dr.R. Suresh and Sanjay Kumar, ISBN-10. 8180142116 ; ISBN-13. 

978-8180142116. 
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Objectives 1. Educate the students on various fundamental aspects of soil science, Agronomy and 

Horticulture. 

2. Knowledge on the crop types, their seasons and production process. 

3. Knowledge on different types of horticultural c 

Pre-Requisites Biology, Environmental Science 

Teaching Pedagogy Regular classroom lectures with use of ICT as and when required, sessions are planned to be 

interactive with focus on problem solving activities. 

Detailed Syllabus 
 

 
 

 

 

         Module 1 

 

 

Nature and origin of soil -  soil forming rocks, minerals and their classification and composition, 

physical and chemical properties of soil, Soil formation, factors and processes, Soil Profile, surface 

soil and sub soil, classification of soils, Soil Taxonomy - Soil orders, sub orders, grate group and 

their characteristics; soil texture, soil structure, soil crusting, soil puddling and consistency, soil 

particle distribution, soil air and soil heat. 

 

 

Module 2 

Soil colloids and their significance, Soil Organic Matter, soil acidity, soil salinity, saline and sodic 

soil, reclamation of saline and Sodic soil, requirement of gypsum, Residual Sodium Carbonate, 

Essential Plant Nutrients, Deficiency Symptoms, types of inorganic fertilizers and their classification, 

Liquid Fertilizers,  Quality of Irrigation Water:  Analysis of irrigation water with respect to different 

parameters to study the quality of irrigation water; Interpretation of result and suitability criteria of  

irrigation water for different crops. 

 

 

Module 3 

Classification of crops based on their life cycle , season of growing and commercial use,  agronomic 

importance and special purpose; weather parameters, effect of solar radiation 

 on crop, weather hazards and their mitigation, types of tillage and tillage implements; tilth, factors 

influencing tilth and modern concepts of tillage, package of practice of major kharif field crops– 

paddy, maize and millets; rabi crops – oilseeds and pulses, field crops-sugarcane, jute and cotton; 

fodder crops(both Kharif and Rabi season), integrated nutrient 

 

 

Module 4 

Organic Farming and Sustainable Agriculture, Soil – water – plant relationship, evapo-

transpiration methods, crop coefficients, water requirement of important field crops and their critical 

stages of irrigation, methods of irrigation, irrigation efficiencies, Weeds -  weed ecology and 

classification; methods of weed management - Integrated Weed Management(IWM), Cropping System 

- crop rotation principles and advantages; cropping system, mixed and intercropping and relay 

cropping;  integrated farming system 

Type Code 
 

Agriculture for Engineering 

 

 

L-T-P Credits Marks 

PC BTAG-T-PC-302 4-0-0 3 150 
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          Course Outcomes:  At the end of this course, the students will be able  

 

CO1 To understand the basic & fundamental aspects of soil , its physical , chemical including physicochemical 

& biological properties .  

CO2 To give knowledge regarding essential plant nutrients, deficiency symptoms 

CO3 To acquaint students with agronomic importance of crops, tillage practices, package of practices of major 

crops and Integrated Nutrient Management (INM) 

CO4 To acquaint regarding organic farming & sustainable agriculture, different cropping system, Integrated 

Weed Management (IWM) and Integrated Farming System (IFS). 

Module – 5 

 

Soil and climatic requirements for fruits, vegetables, floriculture and plantation crops, 

different plant growing structures such as green house, lath house, hot bed, cold frame, other 

propagating frames etc. site selection, planning, lay out of different planting methods; Types 

of propagation, garden tools used in horticulture, their uses and maintenance, clean 

cultivation for orchard soil management, mulching, intercropping, cover cropping, filler 

cropping and weed management in orchards 

 

9 Hours 

Module – 6 

 

Fertilizer application -  fertigation and irrigation methods for horticultural crops, Maturity 

indices, estimation of maturity, types of harvesting, grading, packaging, Methods of 

extraction of seeds, different types of storage; Major pest and diseases of fruit crops(mango, 

banana, papaya, guava, litchi, citrus, ber, pomegranate etc.)  and their management; Major 

pest and diseases of vegetable crops(tomato, brinjal, chilli, okra, potato, cole crops, cucurbits, 

peas and beans etc.) and their management; Major pest and diseases of ornamental 

plants(rose, gladiolus, marigold, tuberose, chrysanthemum etc.) and their management, 

Integrated Pest Management(IPM). 
 

 

 
 
 

6 Hours 

                                                                                         TOTAL                                                                                                                              
 

45 Hours 

Text Books: 

1 

Panda, P.K. and Swain, S.C. Practical Manual on Fundamentals of Horticulture-College of Horticulture, Chiplima, 

OUAT, Bhubaneswar,  ISBN-10   :   9386283670 

ISBN-13   :   978-9386283672 

 

2  

Fundamentals of Agronomy by G. C. Dey,  ISBN-10   :   8120404165 

ISBN-13   :   978-8120404168 

 

Reference Books: 

1 

Soil pedology (1996) – J. L. Sehgal, Kalyani publication, Ludhiana,  ISBN-10   :   9327284054 

ISBN-13   :   978-9327284058 

 

2 Horticultural crops, New Madura Publishers, Madurai,Tamil Nadu 

3 
The nature and properties of soil (2002) - N.C. Brady and Ray, R. Weill; Pearson 

Education Inc. New Delhi.,  ISBN-10. 9332519102 · ISBN-13. 978-9332519107  
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CO5 Knowledge regarding fertilizer application, fertigation and irrigation methods Training on regarding 

different growing procedure, propagation methods and orchard soil management 

CO6 Acquaint students regarding pest and diseases of major fruits, vegetables and ornamental plants 

 

 

 

 

 

 

 

Detailed Syllabus 
 

Type Code 
 

Refrigeration and Air Conditioning L-T-P Credits Marks 

PE BTAG-T-PE-301 3-1-0 3 150 

Objectives 1. Learning the fundamental principles and different methods of refrigeration and air 

Conditioning 

2. Comparative study of different refrigerants with respect to properties, applications 

     And environmental issues. 

3. Understanding the basic air conditioning processes on psychometric charts, 

calculation of cooling load for its applications in comfort and industrial air 

conditioning. 

Pre-Requisites Basic Electronics, Mathematics 

Teaching 

Pedagogy 

Regular classroom lectures with use of ICT as and when required, sessions are planned to be 

interactive with focus on problem solving activities. 
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Topics Hours 

 

 

Module-1 

Thermodynamics properties, closed and open system, flow and non-flow processes, 

gas laws, laws of thermodynamics, internal energy. Application of first law in heating 

and expansion of gases 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.  

 

 
 

 

 

 

 

 

 

  05 Hours 

Module-2 Principles of refrigeration, - units, terminology, production of low temperatures, air 

refrigerators working on reverse Carnot cycle and Bell Coleman cycle. Vapour 

refrigeration-mechanism, P-V, T-S, P-H diagrams, vapor compression cycles, dry and 

wet compression, super cooling and sub cooling. Vapour absorption refrigeration 

system. Common refrigerants and their properties. Thermodynamic properties of 

moist air, perfect gas relationship for approximate calculation, adiabatic saturation 

process, wet bulb temperature and its measurement. 

 

 

 
 

 

 
 

 

 

 

 

 

 

 

 

 
 
 

   12Hours 

  Module - 3 Air Refrigeration System : Introduction, Unit of refrigeration, Coefficient of 

performance, Reversed Carnot Cycle, Temperature limitations, maximum COP, Bell 

Coleman air cycle, Simple Air Cycle System for Air-craft with problems. Vapour 

Compression System : Analysis of theoretical vapour compression cycle, Simple 

saturation cycle, sub-cooled cycle and super-heated cycle, Effect of suction and 

discharge pressure on performance, Actual vapour compression cycle. Problem 

illustration and solution. Multi-stage compression and Multi-evaporator systems : 

Different arrangements of compressors and inter-cooling,  Multi evaporator system, 

Dual compression system. Calculation of cooling load and   design of cold storage. 

 
 
 

11 Hours 

Module - 4 

Design of evaporative cool chamber. Design of solar refrigeration system. Vapour 

Absorption System : Simple Ammonia - absorption system, Improved absorption 

system, Analysis of vapour absorption system (Specifically of analyzing coloumn and 

rectifier), Electrolux / Three fluid system, Lithium-bromide-water vapour absorption 

system, comparison of absorption system with vapour compression system. Simple 

Problems and solution. Thermoelectric Refrigeration: Basics and Principle. Defining 

the figure of Merit. (No Problem) Refrigerants: Classification of refrigerants, 

Properties of refrigerants, comparison of common refrigerants, uses of important 

refrigerants  
 

 
 
 

6  Hours 

Module 5 

Psychrometrics : Properties of air-vapour mixture, Law of water vapour-air mixture, 

Enthalpy of moisture, Psychrometric chart, simple heating and cooling, 

Humidification, Dehumidification, Mixture of air streams.  

 

 
 

05 Hours 

Module 6 

Requirements of comfort air conditioning: Oxygen supply, Heat removal, moisture 

removal, air motion, purity of air, Thermodynamics of human body, comfort and 

comfort chart, effective temperature, factors governing optimum effective 

temperature. Air Conditioning System: Process in air conditioning : Summer air 

conditioning, Winter air conditioning and year round air conditioning, Cooling load 

calculations 

 
 
 

06 Hours 

                                                           Total 
  

45 hours 
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Course Outcomes:  At the end of this course, the students will be able to 
 

 

CO1 Knowledge on unit of Refrigeration, COP, Reversed Carnot cycle, Temperature limitations, and Bell 

Coleman cycle 

CO2 Knowledge on design of cool chambers and cold storage for agricultural commodities. Design of solar 

refrigeration system 

CO3 Knowledge about working of Vapor Absorption Refrigeration systems. 

CO4 Acquire knowledge about classification and properties of refrigerants and design of air conditioning 

system 

CO5 Knowledge on different psychometric processes and comfort air conditioning 

CO6 Knowledge on year round comfort air conditioning  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Text Books: 

1 
Kothandaraman C P Khajuria P R and Arora S C. 1992. A Course in Thermodynamics,   ISBN 10: 

0132439360 ISBN 13: 9780132439367. 

2  

Engineering Thermodynamics. S Chand and Co. Ltd., Ram Nagar, New Delhi. 19 Mathur M L and 

Mehta F S. 1992. ,  ISBN-10. 8121942705 · ISBN-13. 978-8121942706 

Reference Books: 

1 
Engineering Thermodynamics. Tata McGraw Hill Publishing Co. Ltd., 12/4 Asaf Ali Raod, New Delhi.,  

ISBN-10. 9789352606429 ; ISBN-13. 978-9352606429 

2 
New Delhi. Ballney P. L. 1994. Thermal Engineering. Khanna Publishers, New Delhi. Nag P K. 1995. ,  

ISBN: 978-81-7409-031-7 
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Detailed Syllabus 

 

 
 

Type Code Engineering Economics L-T-P Credits Marks 

HS BTBS-T-HS-302 3-0-0 3 150 

Objectives       This course will expose students to economic theory through the use of mathematical modeling 

with a focus on economic decision making for engineers 

Pre-

Requisites 

      Mathematics 

Teaching 

Pedagogy 

      Regular classroom lectures with use of ICT as and when required, sessions are planned to    

be interactive with focus on real -l i fe  problem-solving activities. 

Module-# Topics Hours 
 

 

Module-1 

Engineering Economics- Nature, Scope, Basic problems of an economy, Micro 

Economics and Macro Economics. Demand - Meaning of demand, Demand function, 

Law of Demand and its exceptions, Determinants of demand, Elasticity of demand & its 

measurement (Simple numerical problems to be solved ), Demand Forecasting – 

Meaning Supply Meaning of supply, Law of supply and its exception, Determinants of 

supply, Elasticity of supply, Determination of market equilibrium (Simple numerical 

problems to be solved). 

 

Module-2 Production - Production function, Laws of returns: Law of variable proportion, Law of 

returns to scale Cost and Revenue Concepts - Total Costs, Fixed cost, Variable cost, 

Total revenue, Average revenue and Marginal revenue, Cost-Output Relationships in the 

Short Run, and Cost-Output Relationships in the Long Run, Analysis of cost 

minimization. 

 

Module - 3 

Market - Basic understanding of different market structures, Determination of 

equilibrium price under perfect competition (Simple numerical problems to be solved), 

Break Even Analysis-linear approach (Simple numerical problems to be solved). 

 

 

Module - 4 

Time Value of Money- Interest - Simple and compound, nominal and effective rate of 

interest, Cash flow diagrams, Principles of economic equivalence. Evaluation of 

Engineering Projects-Present worth method, Future worth method, Annual worth 

method, Internal rate of return method, Cost benefit analysis for public projects. 

Depreciation- Depreciation of capital assert, Causes of depreciation, Methods of 

calculating depreciation - Straight line method, Declining balance method, SOYD 

method, After tax comparison of project. 

 

 

Module- 5 

Inflation-Meaning of inflation, types, causes, measures to control inflation. National 

Income-Definition, Concepts of national income, Method of measuring national income. 

Banking -Commercial bank, Functions of commercial bank, Central bank, Functions of 

Central Bank. 

 

 

Total  
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Course Outcomes:  At the end of this course, the students will be able to: 
 

 

CO1      Remembering: Define the basic concept of micro and macroeconomics, engineering economics and 

their application in engineering economy.  

 CO2      Understanding: Evaluate numerically the effects of changes in demand and supply on price 

determination of products and services.  
CO3      Analyze: the macroeconomic environment and financial systems of the country and its impact on 

business, society and enterprise.  
CO4      Develop: the ability to account for time value of money using engineering economy factors and 

formulas.  
CO5  Apply: knowledge of mathematics, economics and engineering principles to solve engineering 

problems and to analyze decision alternatives in engineering projects considering upon depreciation, 

taxes and inflation. CO6      Remembering: Define the basic concept of micro and macroeconomics, engineering economics and 

their application in engineering economy.  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Text Books: 

1   Principles of Economics by Deviga Vengedasalam and Karaunagaran Madhavan, Oxford  

2   Riggs, Bedworth and Randhwa, “Engineering Economics”, McGraw Hill Education India  

    

Reference Books: 

1   C. S. Park, Contemporary Engineering Economics, 6th Edition, Pearson Education, 2015.  

2   Engineering Economy by William G.Sullivan, Elin M.Wicks, C. Patric Koelling, Pearson  

3   R.Paneer Seelvan, “ Engineering Economics”, PHI  

4   Ahuja,H.L., “Principles of Micro Economics” , S.Chand & Company Ltd 
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Detailed Syllabus 

 

Module-# Topics Hours 

 

Module-1 

Object oriented paradigm: Evolution of programming paradigm, structured versus object-oriented 

development, Introduction to Object oriented programming concepts: Objects, classes, encapsulation 

and abstraction, inheritance, polymorphism, dynamic binding, message passing. Executing the 

program, How Java program executes? What is JVM and its significance in executing a program? 

Architecture of JVM. Understanding First Program and a step forward, understanding every term of 

the program, Java Tokens, Data types, Operators, what are Operators? Different types of Operators, 

Typecasting, Control Structures and Arrays, Different types of control structures, Conditional 

Statements, Loops/ Iterators, Jumping Statements, Java Arrays, Multidimensional Arrays, Taking 

Input from keyboard, Command Line Arguments, Using Scanner Class, Using Buffered Reader class. 

10 Hours 

 

 

Module-2 

Object and Classes: Specifying and using classes, access specifies: private, public, functions and data 

members, default arguments, function overloading, friend functions, static members. Objects: memory 

considerations for objects, new and delete operators. Constructors - default constructor, parameterized 

constructor, constructor with dynamic allocation, copy constructor, destructors.  

Inheritance: Derived and base classes, Class hierarchies, public, private, and protected derivations, 

constructors in derived classes, destructors in derived classes, constructors’ invocation and data 

members initialization in derived classes, classes within classes, virtual base class. 

 
8 Hours 

 

Module-3 

Use of super keyword in Java, Polymorphism, Understanding Polymorphism, Types of 

polymorphism, Significance of Polymorphism in Java, Method Overloading, Constructor 

Overloading, Method Overriding, Dynamic Method Dispatching. String Manipulations: Introduction 

to different classes, String class, String Buffer, String Builder, String Tokenizer 

 
8 Hours 

 

 

Module-4 

Concept of Wrapper Classes, Introduction to wrapper classes, Different predefined wrapper classes, 

Predefined Constructors for the wrapper classes. Conversion of types from one type (Object) to 

another type (Primitive) and Vice versa, Concept of Auto boxing and unboxing. Data Abstraction: 

Basics of Data Abstraction, Understanding Abstract classes, Understanding Interfaces, Multiple 

Inheritance Using Interfaces, Packages, Introduction to Packages, Java API Packages, User-Defined 

Packages, Accessing Packages.      

 

8 Hours 

 

 

Module-5 

Exception handling and Templates: Introduction to exception handling, throw point outside try, 

Multiple catch, Catch-all, throwing objects. Introduction to templates, class templates, function 

templates. Files and Streams: Introduction to file handling, hierarchy of file stream classes, opening 

and closing of files, file modes, file pointers and their manipulators, sequential access, random access. 

 
6 Hours 

 Total 40 Hours 

 
 

Type Code 
 

       OOPs JAVA 
L-T-P Credits  Marks 

ES BTCS-T-ES-301 4-0-0 3 100 

Objectives    To expose in the field of Programing Language (Core java) 

Pre-Requisites Knowledge of programming in ‘C’ 

Teaching 

Pedagogy 

Regular classroom lectures with use of ICT as and when required, sessions are planned to 

be interactive with focus on real -l i fe  problem-solving activities. 

Pa
ge

12
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Course Outcomes:  At the end of this course, the students will be able to: 
 

 

CO1 To understand the Object-oriented programming concepts and every term of the program. 

 
CO2 

To test and execute the programmes by Object and Classes and implement inheritance property. 

 
CO3 

To implement polymorphism and string manipulation. 

CO4 To determine data abstraction and wrapper classes to achieve code reusability. 

 
CO5 

To understand the hierarchy of file stream classes and the concept of exception handling. 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Text Book 

1. Programming in Java. Second Edition. OXFORD HIGHER EDUCATION. (SACHIN 

MALHOTRA/SAURAV CHOUDHARY)  

2. CORE JAVA For Beginners. (Rashmi Kanta Das), Vikas Publication 

Reference Books 

1 JAVA Complete Reference (9th Edition) Herbalt Schelidt 

2 

Effective Java 3rd Edition 

by Joshua Bloch (Author) 

 

3 

Java For Dummies 6th Edition 

by Barry A. Burd (Author) 

 

https://www.amazon.com/Joshua-Bloch/e/B001CDCVUG/ref=dp_byline_cont_book_1
https://www.amazon.com/Barry-A-Burd/e/B001H9PXVY/ref=dp_byline_cont_book_1
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Objectives To significantly raise the employability of the students to a level where they are able to clear 

campus selection process and at the same time develop an attitude of constant self-improvement 

throughout their career 

Pre-Requisites To help students practiced and understand the various company pattern tests. 

Teaching 

Pedagogy 

Regular classroom lectures with use of ICT as and when required, sessions are planned to 

be interactive with focus on real  l i fe  problem solving activities. 

 

Detailed Syllabus 

 

 
 
 
 
 
 
 

 

Type Code  

EET-I 

L-T-P Credits Marks 

SC BTSC-T-SC-301 2-0-0 1 150 

Module-# Topics Hours 

 
Module-1 

 

Introduction to pre- placement talk,  Speed maths (speed & accuracy in  Addition, 

Subtraction, Multiplication, Fractions, Percentage, Squares, Cubes, Square Roots, Cube 

Roots, etc.), Number system (number tree, factors & factorials, base change,finding last 

digit & last two digits of indices, LCM & HCF,) , Venn Diagrams (visually organize 

information, compare two or more choices, solve complex mathematical problems, 

compare data sets, to reason through the logic).                                           

5 Hours 

 
 

Module-2 

Syllogism (Introduction to syllogisms, Statements of syllogisms, Application of Venn diagrams, 

Logical deduction), Blood Relationship (Dialogue/ Conversation Based, Based on puzzles, coding-

decoding), Age based problems (Ratio and Sum of Ages Given, Ratio &Product of Ages Given 

under Problems on Ages, Ratio of Present and Future Ages Given, Ratio of Past &Present Ages 

Given).Ratio Proportion(direct proportion, inverse proportion, continued proportion).                                

 
5 Hours 

 
 

Module-3 

Percentage (basic concepts, comparison of percentage, successive percentage), Alligation mixture, 

Introduction to Data interpretation (analytical methods to review data), Introduction to Data 

sufficiency(checking and testing a given set of information).                                         

 
5 Hours 

 
 

Module-4 

Percentage(Basic, Comparison of two, Successive ,Product constancy ratio), Profit 

&Loss(Profit, Loss, Cost Price, Selling Price, Marked Price) , Simple Interest & 

compound interest, Puzzles(Floor, Scheduling, Double line up, Linear, Square, Box) 

 

5 Hours 

 Total  20Hours 
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Course Outcomes:  At the end of this course, the students will be able to: 
 

 

CO1 To help students explore their values and career choices through individual skill assessments 

CO2 To make realistic employment choices and to identify the steps necessary to achieve a goal 

CO3 To develop and practice self-management skills for the work site 

CO4 To explore and  practice basic communication skills 
CO5 To learn skills for discussing and resolving problems on the work site 
CO6 To assess and improve personal grooming 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Text Books: 

1 Quantitative aptitude by R S Aggarwal 

2 Quantitative Aptitude for CAT by Arun Sharma 

    

Reference Books: 

1 Fast Track Objective Arithmetic by Arihant Publications 
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Objectives 1.Practical knowledge on machinery used from land preparation  

2. Acquire knowledge for seeding / planting 

3. Know about hitching system 

Pre-Requisites Basic Mechanical Engineering 

Teaching 

Pedagogy 

     Field demonstrations and operations on farm equipment and machine 

 

Detailed Syllabus 
 

Expt No Topic 

1 Familiarization with different farm implements and tools 

2 Construction details, adjustments and working of M.B. plough 

3 Construction details, adjustments and working of Disc plough 

4 Construction details, adjustments and working of Disc harrow 

5 Construction details, adjustments and working of  cultivators and puddler 

6 Construction and working of Rotavator and other rotary tillers 

7 Field operation of paddy transplanter 

8 Field operation of vegetable planter 

9 Study of different weeders and their use 

10 Study and field operation of  seed-cum-fertilizer drills 

11 Study and field operation of planters 

12 Calibration of seed cum fertilizer drill and planters 

13 Study of lawn mower 

14 Study of hitching system 
 
 

Text Books: 

1 Principles of Farm Machinery by R.A. Kepner, Roy Bainer, and   E. L. Berger 

  

2 Farm Machinery – an Approach by S. C Jain & Grace Phillips 

3 Agril. Engineering through worked out examples by Dr. R. Lal and Dr. A.C. Dutta 

4 Farm Power and Machinery Engineering by Dr.R. Suresh and Sanjay Kumar 

5 Farm Machinery and Equipment by H. P. Smith 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Type Code Farm Machinery and Equipment I Lab L-T-P Credits Marks 

P BTAG-P-PC-301 0-0-2 1 100 
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Objectives Know the crop types and their seasons, effect of weather parameters on crop production, different 

tillage practices in the crop field. 

Pre-Requisites Biology, Environmental Science 

Teaching 

Pedagogy 

Field demonstrations 

 

Detailed Syllabus 
 

Expt No Topic 

1 Collection of soil sample from the field, its processing and preservation in lab 

2 Determination of moisture content, bulk density, particle density and pore space in soil 

3 
Determination of soil texture by feel method/Bouyoucos hydrometer method 

 

4 
Determination of organic carbon, nitrogen, phosphorus, potassium in soil 

 

5 
Determination of CO3

=
 , HCO3

-  
and Cl

-
 , Ca

++
 and Mg

++
 ,  SO4

=  
 in irrigation water 

 

6 
Determination of Na

+ 
 and K

+
 content in irrigation water 

 

7 Identification of major and minor nutrient deficiency symptoms of crops in the field 

8 Identification of cereals, pulses and oil seed crops and their varieties 

9 Identification of  seeds, manures, fertilizers and herbicides 

10 Study of fertilizer application methods 

11 Practice of ploughing, sowing, puddling, intercultural operations, top dressing etc. 

12 Judging maturity time for harvesting of crop 

 
 

Text Books: 

1 

Practical manual for Introduction to soil science-P. K. Das, A. K. Dash, and G. H. 

Santra, Department of Soil Science &amp; Agricultural Chemistry, Orissa University of 

Agriculture &amp; Technology, Bhubaneswar 
 
 
 
 
 
 
 
 
 
 
 

Type Code Agriculture for Engineering Lab L-T-P Credits Marks 

P BTAG-P-PC-302 0-0-2 1 100 
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Objectives To expose to the field of Problem Solving and Programing 

Pre-Requisites Knowledge of Mathematics in Secondary Education 

Teaching 

Pedagogy 

   Regular Lab with use of ICT. Each session is planned to be interactive with focus on real -     

l i fe  problem-solving activities. 

 

Detailed Syllabus 
 

Module-# Name of the experiment Hours 

Experiment-1        Introduction, compiling and executing java program 2 Hours 

Experiment-2        Data types, variables and design control structures 2 Hours 

Experiment-3        Loop control structures 2 Hours 

Experiment-4        Introduction to object and class 2 Hours 

Experiment-5        Inheritance, polymorphism and abstract class 2 Hours 

Experiment-6        Package 2 Hours 

Experiment-7       Interfaces, Inner classes 2 Hours 

Experiment-8       Exception handling and java threads 2 Hours 

Experiment-9       Java applets 2 Hours 

Experiment-10       AWT and swings 2 Hours 

Experiment-11       Wrapper Class 2 Hours 

 
 
 

Text Books: 

1 Database Management Systems Lab Manual, Department of CSE, GIFT, Bhubaneswar 

 
 

 
 

 

 

Type Code OOPs with JAVA Lab L-T-P Credits Marks 

ES BTCS-P-ES-301 0-0-2 1 100 
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Objectives 1. To encourage the students to study advanced engineering developments 

2. To prepare and present technical reports. 

3. To encourage the students to use various teaching aids such as overhead projectors, 

power point presentation and demonstrative models. 

 

Pre-Requisites Knowledge of Speaking with globally accepted language and subject analysis. 

Teaching 

Pedagogy 

   Regular seminar presentation and evaluation with record keeping. 

 
 

METHOD OF EVALUATION: 

1. During the seminar session each student is expected to prepare and present a topic on 

engineering/ technology, for duration of about 8 to 10 minutes.  

2. In a session of one period per week, 5 students are expected to present the seminar.  

3. Each student is expected to present at least twice during the semester and the student is evaluated based 

on that.  

4. At the end of the semester, he / she can submit a report on his / her topic of seminar and marks are given 

based on the report. 

5. A Faculty guide is to be allotted and he / she will guide and monitor the progress of the student and 

maintain attendance also.  

6. Evaluation is 100% internal. 

 
 

Course Outcomes:  At the end of this course, the students will be able to: 
 

 

CO1 Outline the topics on modern technology; prepare implementation of the same as the presentation. 

CO2 Understanding the technologies used by extracting the new things to be implemented by reviewing the journals/research 

papers. 
CO3 Sketch the application of the technology for the use of the mankind. 

CO4 Analyse and correlate the new technology with the subject of interest for further study. 

CO5 Evaluate, plan and reframe the technology with the communication skills for a better explanation and presentation. 

CO6 Modify and design the concept into the realistic world. 

 
 
 
 
 
 

 
 

 

 
           

Type Code SEMINAR-I L-T-P Credits Marks 

PS BTPS-P-PS-301 0-0-3 1 100 
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Objectives 1. To encourage the students to study advanced engineering developments 

2. To prepare and present technical reports. 

3. To encourage the students to use various teaching aids such as overhead projectors, 

power point presentation and demonstrative models. 

 

Pre-Requisites Knowledge of Speaking with globally accepted language, subject analysis, practical 

implementation. 

Teaching 

Pedagogy 

   Regular contact with interns and evaluation with record keeping. 

 
 

METHOD OF EVALUATION: 

1. During the seminar session each student is expected to prepare and present a topic on 

engineering/ technology, for duration of about 8 to 10 minutes.  

2. In a session of one period per week, 5 students are expected to present the seminar.  

3. Each student is expected to present at least twice during the semester and the student is evaluated based on 

that.  

4. At the end of the semester, he / she 

can submit a report on his / her topic of seminar and marks are given based on the report. 

5. A Faculty guide is to be allotted and he / she will guide and monitor the progress of the student and 

maintain attendance also.  

6. Evaluation is 100% internal. 

 
 

Course Outcomes:  At the end of this course, the students will be able to: 
 

 

CO1 State the functioning of organization and observe changes for self-improvement. 

CO2 Explain how the internship placement site fits into a broader career field. 

CO3 Apply appropriate workplace behaviours in a professional setting. 

CO4 Solve real life challenges in the workplace by analysing work environment and conditions, and selecting appropriate skill 

sets acquired from the course CO5 Evaluate the internship experience in terms of personal, educational and career needs. 

CO6 Develop ideas for suitable start-ups to become successful entrepreneur. 

 
 
 

Type Code ESI-1 L-T-P Credits Marks 

SC BTSC-P-SC-301 0-0-3 1 100 
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Fourth Semester 
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Objectives 1. Educate the students about the farm machineries used in agricultural production from 

intercultural to threshing 

2. Know about construction and operation of different machines for hay harvesting and combine. 

3. Understand the students about the operating parameters and performance of the machines for 

root crop harvesting and others. 

 

Pre-

Requisites 

Farm Machinery and Equipment related to different field preparation method and procedures 

Teaching 

Pedagogy 

Regular classroom lectures with use of ICT as and when required, sessions are planned to be interactive 

with focus on problem solving activities, and field visit to nearest farm and any agriculture 

mechanization fair. 

 

Detailed Syllabus 
 

Module-# Topics Hours 

 

Module-1 

Intercultural Equipment- Study of Weeding and weed control equipment, types, 

components and functions; Fertilizer application equipment- Types, soil amendment, 

placement of fertilizers,  dry commercial fertilizer, metering devices, factors affecting 

discharge rate and uniformity of distribution, liquid fertilizer, granular pesticides; Plant 

protection equipment; pest control equipment, their construction and operation, drift, factors 

affecting drift, types atomizing devices (nozzles) , pumps for sprayer, agitation of spray 

materials, safety precautions during spraying, duster: types, construction and operations; 

calibration of sprayer and numerical problems 

. 

8 hours 

 
 

Module-2 

Study of harvesting operations- harvesting methods and terminologies; Types of 

mowers and their components: Cutter bar mower, Rotary mower, flail mower; Cutter- 

bar and its components, registration, alignment and lead of cutter-bar, knife drive 

system, cutter-bar balancing and vibration control, cutter-bar, inertial forces, 

counterbalancing, terminology, cutting pattern; Force analysis of pitman drive cutter-bar 

and numerical problems; Reaper: types, components of reaper- engine, power 

transmission unit, types of drive to cutter-bar mechanism, lifting and gathering unit, 

cutting and windrowing unit; Cutter-bar parameters affecting performance of reaper, 

cutting force, power requirement for cutting and total power requirement; Reaper binder 

and windrower: types, operation and performance and numerical problems 

 

8 hours 

 
 

Module-3 

Importance of hay conditioning, methods and calculation of moisture content, Forage 

harvesters- types, their components; gathering unit, conveying and feeding unit, 

chopping and impelling unit, types of cutter head, performance parameters; Balers- 

Types, construction and operation and numerical problems; Chaff cutters- Manual and 

mechanical chaff cutter: components, operation, length of cut, capacity, location of 

flywheel; Shape of knife and power requirement and numerical problems; New 

developments and innovations for hay management in-situ for Indian conditions 

 

08 hours 

Type Code Farm Machinery and Equipment II  L-T-P Credits Marks 

PC BTAG-T-PC-401 4-0-0 3 150 
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Module-4 

Threshing Systems and Combine Harvesters Threshing Systems - Mechanics of 

threshing, power requirement in threshing, Types of threshing drums and their 

applications, determination of length of drum; Types of threshers- tangential and axial, 

performance characteristics of axial and tangential threshers; Machine factors affecting 

performance, threshing losses, performance index and numerical problems; Combine 

Harvesters- Grain Combine: Components and operation of combine harvester: Header 

unit: reel and its adjustment, cutter bar, adjustment and drive to cutter-bar; feeding unit; 

threshing unit; principle and types of threshing methods, performance criteria of 

threshing methods like axial and cross flow separating unit; straw walker, shoes, blower, 

factors affecting their performance; Combine harvester losses and performances; 

header, threshing, rack, shoe losses; factors affecting threshing performance and 

numerical problems; Straw combine: Types of straw combines; operation, performances, 

advantages and economics; combine troubles and troubleshooting 

. 

 

 

 

8 hours 

 
Module 5 

Root crop harvesting equipment- Potato harvester/digger: Methods of harvesting, 

Functions and components of different types of potato harvester, factors affecting 

performance of potato harvester; Groundnut: Types of groundnut diggers/harvester, 

components of groundnut digger, basic operations in groundnut digging, factors affecting 

performance of groundnut digger; Maize harvesting and shelling- Snapper, husker, sheller 

and combine 

 

 

08  Hours 

 
 
Module 6 

Cotton Harvesting: cotton harvesting stage, pre-harvest treatments, harvesting 

requirement, types of harvesters: Cotton picker and stripper; Cotton picker: picking 

mechanism: drum type spindle mechanism and chain belt type; conveying and carrying; 

Cotton Stripper: Principles of stripping, types of cotton strippers and their working 

principles, effect and cost of mechanical harvesting of cotton and numerical problems; 

vegetables and fruits harvesters: Problems of mechanical harvesting, Harvesting 

functions, Methods and principles of vegetables and fruits harvesters: Uprooting, 

cutting, combing, stripping, vibration and threshing; Types of harvesters: Carrot, 

cabbage, strawberry, snap bean, tomato, harvesting of fruits: methods of harvesting, 

types of harvesting, tree shakers 
. 
. 

 

   05 Hours 

Total  45 Hours 

 
 

 
 

Text Books: 

1 

Principles of Farm Machinery by R.A. Kepner, Roy Bainer, and   E. L. Berger ,  ISBN-10   :   8123909772,  

ISBN-13   :   978-8123909776 

 

2 
Elements of Agricultural Engineering by Dr Jagdiswar Sahay, ISBN : 9788195012022. 

 

 3 

Farm Machinery and Equipment by H. P. Smith,  ISBN-10   :   1446517403 

ISBN-13   :   978-1446517406 

 

Reference Books: 

1 Agril. Engineering through worked out examples by Dr. R. Lal and Dr. A.C. Dutta  

2 
Farm Power and Machinery Engineering by Dr.R. Suresh and Sanjay Kumar, ISBN-10. 8180142116 ; ISBN-13. 

978-8180142116. 
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Course Outcomes:  At the end of this course, the students will be able to: 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

Type Code Engineering Properties of Agricultural 

Produce 
L-T-P Credits Marks 

PC BTAG-T-PC-402 4-0-0 3 150 

Objectives 1. Acquire knowledge on the physical and thermal properties of biomaterials. 

2.  Knowledge on frictional, aerodynamic and rheological properties of agricultural 

produce.. 

3. Understanding on electromagnetic spectrum, electrical and dielectric properties 

Pre-Requisites Physics and Environmental science 

Teaching 

Pedagogy 

Regular classroom lectures with use of ICT as and when required, sessions are 

planned to be interactive with focus on real -l i fe  problem-solving activities. 
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Module-# Topics Hours 
 

 

Module-1 

General Introduction and Different Properties 

General Introduction- classification and importance of engineering properties of 

agricultural produce, Different Properties: Physical properties- size, shape, roundness, 

sphericity, particle and bulk volume, density, porosity, specific gravity and surface area of 

grains and fruits and vegetables, methods of their measurement, 

 

 

 

 

 

 

  08 Hours 
Module-2 Thermal properties- basics of mode of heat transfer, heat capacity, specific heat, thermal 

conductivity, methods of their measurement, thermal diffusivity, surface heat transfer co-

efficient, freezing point of depression and boiling point of elevation, heat of respiration, 

coefficient of thermal expansion, thermal emissivity. 

 

 

 
 
 

    05 Hours 

Module- 3 Friction in agricultural materials- static friction, kinetic 

friction, internal friction, angle of repose, methods of their measurement, rolling resistance, 

flow of bulk granular materials. Aero Dynamics- concept and basics of aerodynamic 

properties drag coefficient and terminal velocity, methods of their measurement. 

 

 

 
08 Hours 

Module - 4 

Basic concepts of Rheology- 

stress, strain, shear rate, analysis of force deformation curve, bio-yield point, rupture point, 

elasticity, plasticity, degree of elasticity, Rheological properties- classical ideal materials, 

ideal elastic behavior, elastic properties, young’s modulus, shear modulus, bulk modulus, 

Poisson’s ratio; ideal plastic behavior, ideal viscous behavior, viscosity (kinematic and 

absolute) and its  measurement 

 

 
 

08 Hours 

Module - 5 

Visco-elasticity, Electromagnetic, Electrical and Dielectric Properties - Visco-elasticity- 

Basic mechanical elements, spring and dashpot, Maxwell model, kelvin model, electrical 

equivalence of mechanical models; Newtonian and non-Newtonian fluid, pseudoplastic, 

dilatant, thixotropic, rheopectic and Bingham plastic foods, flow curves. 

 

 

 

 
 

08 Hours 

Module - 6 

Electromagnetic spectrum- Details of electromagnetic spectrum and the use, principle of 

colour measurement, hue, chroma and value; Electrical and dielectric properties- 

Measurement methods of resistance, capacitance, dielectric loss factor, loss tangent, and 

dielectric constant; Application of engineering properties in handling processing machines 

and storage structure. 

 

 

 

 
 

08 Hours 

Total 
  45 Hours 

CO-1 Knowledge on different types of Intercultural and Plant protection equipment 

CO-2 Acquire knowledge on harvesting equipment 

CO-3 Understanding hay conditioning and its process 

CO-4 Study about threshing methods and different types of thresher. 

CO-5 Gaining knowledge about the root crop harvesting equipment 

CO-6 Learning about fruit harvesting and cotton harvesting 
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Details Syllabus 

 

 

 

Course Outcomes:  At the end of this course, the students will be able to: 
 

 

CO1 Understanding the classification and importance of engineering properties of agricultural produce 

CO2 Knowledge about the Physical properties of biomaterials 

CO3 Knowledge about the Frictional properties of biomaterials 

CO4 Acquire knowledge on Thermal and Frictional properties of biomaterials 

CO5 Understanding the basics properties 

CO6 Understanding on electromagnetic spectrum, electrical and dielectric properties 

 

Text Books: 

1 Suresh Chandra, Samsher, Suneet Kumar Goyal.2020. New India Publishing Agency 

2 
Singhal OP and Samuel DVK. 2003. Engineering Properties of Biological Materials. Saroj 

Prakasan.NewDelhi 

3  
Mohesin, N.N. 1980. Physical Properties of Plants & Animals. Gordon & Breach Science 

Publishers, New York. 

Reference Books: 

1 
Rao, M.A. and Rizvi,S.H., 1995. Engineering Properties of Foods. Marcel Dekker Inc. New 

York. 

2 
Stroshine, R. 1998. Physical Properties of Agricultural Materials and Food Products. 

Course Manual. Purdue University. USA 

3 
Serpil S and Servet G S.2005. Physical Properties of Foods. (Springer Science+Business 

Media, LLC, 233 Spring Street, New York, 
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Objectives 1. Know different engineering properties like moisture content, density, void ratio , 

porosity , grain size analysis etc. 

2.  Understand the properties of fluid. 

3. To impart knowledge to the students on various principles of fluid mechanics 

and hydraulic machines. 

Pre-Requisites Basic mechanical and Civil Engineering 

Teaching Scheme Regular classroom lectures with use of ICT as and when required, sessions are 

planned to be interactive with focus on real -l i fe  problem-solving activities. 

 
 

 
Detailed Syllabus 

 

Module-# Topics Hours 

 
Module 1 

Index Properties and Soil Consistency: Index Properties – Introduction, phase diagram, 

definitions and relations, physical and index properties of soil, Particle size distribution, 

grain Size distribution curve, soil indices.  Soil Consistency - Plastic limit, liquid limit, 

shrinkage limit; Soil Stress: Stress in Soils- Effective and neutral stress, stress in soil, 

Boussinesq and Westerguard’s analysis, new mark’s influence chart, stress distribution  

and diagrams; Shear Stress and Mohr’s stress circle, direct shear stress, triaxial test and 

vane shear test, Numerical Examples on different tests. 

 

 

 

 

 

08 Hours 

 
 

Module 2 

 Compaction and Consolidation - Compaction of soils, standard and modified proctor test, 

abbot’s compaction test, jodhpur mini compaction test, field compaction methods;  

Consolidation of soils, Terzaghi’s theory of one dimensional consolidation, spring 

analogy, consolidation test, calculation of void ratio and coefficient of volume change, 

Taylor’s and Cassagrande method; Earth Pressure and Stability of Slopes -  Active and 

passive earth pressure, Rankine’s theory of earth pressure for cohesive soils; Stability of 

slopes, stability analysis of infinite and finite slope, Taylor’s stability number, friction 

circle method.   

 
 

 

 
 

08 

Hours 

 

Module 3 

Fluid Properties, Fluid Pressure and its Measurement - Ideal and real fluids, density, 

specific weight, specific volume, specific gravity, viscosity, units of measurements; 

pressure, intensity of pressure, pascal’s law, pressure head, transmissibility of liquid 

pressure, Bramah’s press or hydraulic press, atmospheric pressure, negative or vacuum 

pressure, absolute pressure, pressure gauges and manometers( barometer, piezometer, 

manometer, differential u-tube manometer, inverted manometer 

 

 

 
 

6 Hours 

Type Code 
 

Mechanics & Open Channel Hydraulics 
L-T-P Credit

s 

Marks 

PC BTAG-T-PC-403 4-2-0 3 100 
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Module 4 
Hydrostatics, Equilibrium of Floating Bodies and Hydro-kinematics - Hydrostatics and its 

application - Pressure forces on plane and curved surfaces- total pressure, centre of 

pressure, pressure on curved surfaces, pressure on irregular shaped lamina, pressure on 

masonry dam: water pressure on one side and both side of dam,  stability of a dam – 

rectangular and trapezoidal dam.  Equilibrium of Floating Bodies -  Buoyancy, 

Archimedes principle, centre of buoyancy, metacentre, metacentric height- determination 

of metacentric height by analytical and practical method, Condition of floatation and 

stability of submerged and floating bodies. Hydro-kinematics - Kinematics of fluid flow; 

methods of describing fluid motion- Langrangian and Eulerian description of fluid motion, 

path line, stream line, streak line, stream function, velocity potential and flow net, Types of 

fluid flow – steady and unsteady flows, uniform and non-uniform flows, laminar and 

turbulent flows, rotational and irrotational flows, compressible and incompressible flows, 

rate of flow or discharge, control volume, continuity equation. 

 

 

 
 

 

 

08 

Hours 

 

Module 5 

Vortex Flow, Bernoulli’s equation and its Applications -Vortex motion - free and forced 

vortex , Dynamics of fluid flow: energy possessed by a fluid body- Bernoulli’s theorem, 

venturimeter, pitot tube, orifice meter; Flow through devices and pipes - Flow through 

orifices- types, jet, vena-contracta, 

 hydraulic coefficients, discharge of orifice, Flow through mouth pieces- types, losses in 

pipes, discharge of mouthpiece; Flow through notches- types, discharge through 

rectangular notch; Discharge over triangular, trapezoidal and stepped notch; weirs and 

barrages, Cipoletti weir, end contraction of rectangular weirs; Ventilation of weirs, types 

of nappe- free, depressed and clinging nappe;  

 
 

 

 

 

7 Hours 

Module 6 Flow through simple and compound pipes - Pipe flow, minor and major hydraulic losses 

through pipes, fluid friction, Darcy Weisbach equation of loss of head in pipes, hydraulic 

gradient and total energy line; Pipes in series, pipes in parallel, flow through network of 

pipes- branching of pipes; Power transmission through pipes- efficiency of transmission, 

condition for maximum power transmission, siphon. Open channel flow, Dimensional 

analysis and fluid machinery Flow through open channel- Chezy’s equation, manning’s 

equation, most economical or best hydraulic section- rectangular and trapezoidal channel; 

Hydraulic jump- critical, sub-critical  and super critical flow, Moody’s diagram; 

Dimensional analysis and similitude- Rayleigh’s method, Buckingham’s pi theorem; 

Dimensionless numbers-Froude’s no., Reynold’s no., Euler’s no., Mach’s no., weber’s 

number; Model analysis: types of similarities- geometric, kinematic and dynamic 

similarity, scale ratio; Introduction to fluid machinery - positive displacement and Variable 

displacement pump. 

 

 

 

 
 
 
08 Hours 

Total 45 Hours 
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Text Books: 

1. Punmia,B.C, Jain, A.K. Soil Mechanics and Foundations,Laxmi Publications (P) Ltd.,  ISBN-10. 

8170087910; ISBN-13. 978-8170087915 

2. RanjanGopal and Rao A S R. Basic and Applied Soil Mechanics, Welly Eastern Ltd.. ISBN-10. 

9393159378 ; ISBN-13. 978-9393159373 

3. Singh, Alam. Soil Engineering, Vol.1. CBS Publishers and Distributers, Delhi, ISBN-10. 812390276X 

· ISBN-13. 978-8123902760 

Reference Books: 

1. Bansal, R.K. A Text book of Fluid Mechanics, Laxmi Publications, New Delhi. ISBN-10. 8131808157 ; 

ISBN-13.  

2. Ramanuthan,S.Hydraulics, Fluid Mechanics & Hydraulic Machines, Dhanpatrai& Sons,  

3. Khurmi, R.S. Hydraulics & Fluid Mechanics, S. Chand & Co. Ltd., New Delhi. 

4. Modi, P.N. and Seth, S.M. Hydraulics & Fluid Mechanics, Standard Book House, Delhi 

5. Paul, J. C. and Panigrahi, B. Practical Manual in Fluid Mechanics, CAET, OUAT, Bhubaneswar  

 

 

 

 

Course Outcomes:  At the end of this course, the students will be able to: 
 

 

CO1 Physical and index properties of soil, soil consistency, soil stress 

CO2 Compaction and Consolidation of soil 

CO3 Fluid properties, Fluid pressure and its measurement 

CO4 Hydrostatics and Hydrodynamics 

CO5 To learn about dynamics of fluid flow and flow through pipes 

CO6 To acquire knowledge about flow through network of pipes, power requirements and efficiency 
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Objectives To understand the human interactions in an organization find what is driving it and influence it 

for getting better results for attaining business goals 

Pre-Requisites Self-motivation and knowledge on human strategy 

Teaching 

Pedagogy 

Regular classroom lectures with use of ICT as and when required, sessions are planned 

to be interactive with focus on real -l i fe  problem-solving activities. 

 

Detailed Syllabus 
 

Type Code 
 

     Organizational Behavior 
L-T-P Credits Marks 

HS BTEC-T-HS-301 3-0-0 3 150 
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Module-# Topics Hours 
 

 

Module-1 

Focus And Purpose: Definition, need and importance of organizational behavior – Nature 

and scope –Evolution of Organizational behavior- Organizational behavior models.  

 

  09 Hours 

Module-2 Personality – types – Factors influencing personality – Theories – Ice-burg Model  

Learning – Types of learners – The learning process – Learning theories –  

Organizational behavior modification. Misbehavior – Types – Management 

Intervention. Emotions  – Emotional  Intelligence 

Motivation – importance – Types – Theories of Motivation- Effects on work behavior. 

Attitudes – Characteristics – Components – Formation – Measurement- Values. 

Perceptions – Importance – Factors influencing perception – Interpersonal perception-  

perceptual Process. 

 

 
 
 

13 Hours 

Module- 3 

Communication: Importance, Types, Barriers to communication, Communication as a 

tool for improving Interpersonal Effectiveness  

Groups In Organization: Nature, Types, Why do people join groups, Group 

Cohesiveness & Group Decision Making- managerial Implications, Effective Team 

Building  

Leadership: Leadership & management, Theories of leadership- Trait theory, 

Behavioral Theory, Contingency Theory, Leadership & Followership, How to be an 

Effective Leader 

Conflict: Nature of Conflict & Conflict Resolution 
 

 
 
 

13 Hours 

Module- 4 

Dynamics Of Organizational Behavior :   
Organizational culture and climate – Factors affecting organizational climate – 

Importance. 

Organizational change – Importance – Stability Vs Change – Proactive Vs Reaction 

change – the change process – Resistance to change – Managing change. 

Stress – Work Stressors – Prevention and Management of stress – Balancing work and 

Life. 

Organizational development – Characteristics – objectives –. Organizational 

effectiveness     
 

 
 
 

05 Hours 

Total 
  40 Hours 
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Course Outcomes:  At the end of this course, the students will be able to: 
 

 

CO1 To understand the conceptual framework of the discipline of OB and its practical applications in the 

organizational set up. 

CO2 To deeply understand the role of individual, groups and structure in achieving organizational goals 

effectively and efficiently. 

CO3 To critically evaluate and analyze various theories and models that contributes in the overall 

understanding of the discipline. 

CO4 To develop creative and innovative ideas that could positively shape the organizations. 

CO5 To accept and embrace in working with different people from different cultural and diverse background 

in the workplace. 

 
 

Text Books: 

1 
Organizational Behavior : Allison Sheerest,  Rachael Collinson,  Louis Bevoc · 2017 

 

2 
A Textbook of Organizational Behavior with Text and Cases by Gupta C.B. 

 

    

Reference Books: 

1 

Organizational Behavior by Stephen P. Robbins 

Authors: Stephen P. Robbins, Timothy A. Judge, Neharika Vohra 

Publisher: Pearson 

 

2 

Essentials of Organizational Behavior Book by Stephen Robbins 

Authors: Stephen P. Robbins, Timothy A. Judge 

Publisher: Pearson 

Edition: 2019 

 

3 

Organizational Behavior Book by K. Aswathappa 

Author(s): K. Aswathappa 

Publisher: Himalaya Publishing House 

Edition: 2018 

 

4 Organizational Behavior Mcshane, S. L/ Glinow, M. A. V. TMH 

Type Code 
 

Agricultural Structural and Precision          

Farming 

L-T-P Credits Marks 

PE BTAG-T-PE-404 3-0-0 3 150 

https://www.google.com/search?sa=X&rlz=1C1CHBD_enIN914IN914&biw=1440&bih=789&tbm=bks&tbm=bks&q=inauthor:%22Allison+Shearsett%22&ved=2ahUKEwid_MPI55eAAxWva_UHHe68AkEQ9Ah6BAgHEAU
https://www.google.com/search?sa=X&rlz=1C1CHBD_enIN914IN914&biw=1440&bih=789&tbm=bks&tbm=bks&q=inauthor:%22Rachael+Collinson%22&ved=2ahUKEwid_MPI55eAAxWva_UHHe68AkEQ9Ah6BAgHEAY
https://www.google.com/search?sa=X&rlz=1C1CHBD_enIN914IN914&biw=1440&bih=789&tbm=bks&tbm=bks&q=inauthor:%22Louis+Bevoc%22&ved=2ahUKEwid_MPI55eAAxWva_UHHe68AkEQ9Ah6BAgHEAc
https://books.google.com/books?id=YkEAEAAAQBAJ&printsec=frontcover&dq=reference+books+of++OB&hl=en&newbks=1&newbks_redir=1&sa=X&ved=2ahUKEwid_MPI55eAAxWva_UHHe68AkEQ6AF6BAgGEAI
https://www.google.com/search?sa=X&rlz=1C1CHBD_enIN914IN914&biw=1440&bih=789&tbm=bks&tbm=bks&q=inauthor:%22Gupta+C.B.%22&ved=2ahUKEwid_MPI55eAAxWva_UHHe68AkEQ9Ah6BAgGEAU
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Objectives 1. Knowledge on mechanical and grain storage structures. 

2. Acquire skills on protected cultivation and basic components of green house. 

3. Gaining knowledge on irrigation, cultivation in controlled environment cultivation 

using green house and poly house with irrigation, fogging and misting. 

Pre-Requisites 
Strength of material and Environmental Engineering 

Teaching 

Pedagogy 

Regular classroom lectures with use of equipment as and when required, sessions are planned 

to be interactive with focus on real-life problem-solving activities. 

 

Detailed Syllabus 
 

 

Module-

# 

Topics Hours 
 

 

Module-1 

Loads and use of BIS Codes.Design of Riveted joints, design of welded joints.Design of 

connections.Design of structural steel members in tension, compression and bending.Design of 

steel roof truss. Analysis and design of singly and doubly reinforced sections, Shear, Bond and 

Torsion. Design of Flanged Beams, Slabs, Columns, Foundations, Retaining walls.Planning and 

layout of farmstead. Scope, importance and need for environmental control, physiological 

reaction of livestock environmental factors, environmental control systems and their design, 

control of temperature, humidity and other air constituents by ventilation and other methods,  

 

 

 

 

8 Hours 

Module-2 Grain Storage Structures - Grain storage, moisture and temperature change in grain bins; 

Traditional storage structures and their improvement; Improved storage structures (CAP, 

hermitage storage, Pusa bin, RCC ring bin); Design consideration for grain storage go-down, 

bag storage structure; Shallow and deep bins, calculation of pressure in bins; Storage of seeds; 

Estimate of domestic power requirement; Sources of power supply, electrification; 

Electrification for rural housing. 

 

 

 
 
 

    

10Hour

s 

Module- 3 

Protected cultivation: Introduction, origin, development, National and International Scenario, 

components of green house, perspective, Types of green houses, polyhouses /shed nets, 

Cladding materials, Plant environment interactions – principles of limiting factors, solar 

radiation and transpiration, greenhouse effect, light, temperature, relative humidity, carbon 

dioxide enrichment. 

 

 
 

    6  
Hours 

Module- 4 

Design and construction of green houses – site selection, orientation, design, construction, 

design for ventilation requirement using exhaust fan system, selection of equipment, 

Greenhouse cooling system – necessity, methods – ventilation with roof and side ventilators, 

evaporative cooling, different shading material fogging, combined fogging and fan-pad cooling 

system, design of cooling system, maintenance of cooling and ventilation systems, pad care etc. 

Greenhouse heating – necessity, components, methods, design of heating system. Root media – 

types – soil and soil less media, composition, estimation, preparation and disinfection, bed 

preparation. Planting techniques in green house cultivation. 

 

 
 
 

9 Hours 
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Module- 5 

Irrigation in greenhouse and net house – Water quality, types of irrigation system, components, 

design, installation and material requirement. Fogging system for greenhouses and net houses – 

introduction, benefits, design, installation and material requirement. Maintenance of irrigation 

and fogging systems.. Greenhouse climate measurement, control and management. Insect and 

disease management in greenhouse and net houses Selection of crops for greenhouse 

cultivation, major crops in greenhouse – irrigation requirement, fertilizer management, 

cultivation, harvesting and post harvest techniques; Economic analysis. 

 

 

 
 
 
 
 

6 Hours 
 
 

Module-6 

Livestock production facilities, BIS Standards for dairy, piggery, poultry and other farm 

structures. Design, construction and cost estimation of farm structures; animal shelters, compost 

pit, fodder silo, fencing and implement sheds, barn for cows, buffalo, poultry, etc. Fertilization 

– nutrient deficiency symptoms and functions of essential nutrient elements, principles of 

selection of proper application of fertilizers, fertilizer scheduling, rate of application of 

fertilizers, methods, automated fertilizer application. 

 

6 Hours 

Total 
45 

Hours 

 
 
 
 
 
 
 
 
 

 

 

 

 

Course Outcomes:  At the end of this course, the students will be able to: 
 

 

Text Books: 

1 
Ray Choudhury K P. Engineering Materials, Oxford and IBH Pub. Co.New Delhi 

2 Rangwala S C. Engineering Materials, Charotar Pub. House, Anand-1, Gujrat. 

3 Ahuja T D and Birdi G S. Fundamentals of Building Construction, DhanpatRai and Sons, 

4 

Ramamrutham S and Narayanan R. Design of Reinforced Concrete Structures, DhanpatRai Pub.  

Co (P) Ltd., New Delhi. 

Reference Books: 

1 
Lehri R S and Leheri R S. Strength of Materials, S.K.Kataria& Sons, New Delhi.Pandey, P.H. Principles 

and practices of Agricultural Structures and Environmental Control, Kalyani Publishers, Ludhiana 

2 
Sharma P. 2007. Precision Farming. Daya Publishing House New Delhi 
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CO1 Design of steel structures 

CO2 Study about RCC structures 

CO3 Study about different Beams 

CO4 Learn about different grain storage structures 
CO5 Study about Greenhouse technology 

CO6 Study about BIS standard and Fertilization 
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Objectives To significantly raise the employability of the students to a level where they are able to clear campus 

selection process and at the same time develop an attitude of constant self-improvement throughout 

their career. 

 

Pre-Requisites To help students practiced and understand the various company pattern tests.  

Teaching 

Pedagogy 

Regular classroom lectures with use of ICT as and when required, sessions are planned to be 

interactive with focus on real  l i fe  problem solving activities. 

 

 

Detailed Syllabus 

 

Type Code EET-2 L-T-P Credits Marks 

SC BTSC-T-SC-401 3-0-1 3 150 

Module-# Topics Hours 

 

Module-1 

Cubes and dices(Problem based on Single Dice, Two or more Dice), Number 

series(Constant difference series, Addition Series, Subtraction Series, Division 

Series, Multiplication Series, Odd or Even Number Series, Prime Number Series, 

Squares or Cubes series, Alternate Pattern Series, Fibonacci Series, Arithmetic 

Series, Geometric Series, Triangular series, Mixed Pattern Series, Wrong number 

series),Coding and Decoding(Alphabet Coding, Numerical Coding, Symbol Based 

Coding, Alphabet-Symbol-Numerical Coding, Values Coding, Substitution Coding, 

Decipher Coding),Seating Arrangement(Circular ,Linear, Rectangle, Double row 

Arrangement) 

5 Hours 

 
 

Module-2 

 Direction(Left & Right Dilemma, Direction of shadows, Direction with reference 

point), Time &Work, Pipe Cisterns(Inlet, Outlet &Leak), Time, speed & 

Distance(Average speed, Inverse Proportionality of Speed & Time, Meeting Point 

Questions), Boat & Streams (Stream, Upstream, Downstream, Still 

Water),Permutation & combination(Fundamental Principle of Counting, 

Permutations as an Arrangement, Combinations as Selections, P(n,r) and 

C(n,r),Application of Permutation and Combination).                              

 
5 Hours 

 
 

Module-3 

Data sufficiency(checking and testing a given set of information), 

Algebra(,Elementary Algebra, Advanced Algebra, Abstract Algebra, Linear 

Algebra) Mensuration(2D&3D) 

 Height and distance, HCF & LCM, Clocks, Probability 

 
5 Hours 

 
 

Module-4 

Calenders (Counting odd day, counting with reference date, without reference 

date, Repetition) Simplification and approximation (missing numbers , simplifying 

equation),Train problems(length, speed, distance, relative speed, 

direction),Average, Partnership, Progression (Arithematic, Geometric, Harmonic). 

 

5 Hours 

 
 

 

                                                                    Total  
20Hours 
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Course Outcomes:  At the end of this course, the students will be able to: 
 

 

CO1 To help students explore their values and career choices through individual skill assessments 

CO2 To make realistic employment choices and to identify the steps necessary to achieve a goal 

CO3 To develop and practice self-management skills for the work site 

CO4 To explore and  practice basic communication skills 
CO5 To learn skills for discussing and resolving problems on the work site 
CO6 To assess and improve personal grooming 

Text Books: 

1 Quantitative aptitude by R S Aggarwal 

2 Quantitative Aptitude for CAT by Arun Sharma 
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Objectives 1. Practical knowledge on machinery  and farm implements related to intercultural, harvesting 

and post-harvest operation 

2. Study the adjustments of different components to enhance performance 

3. Know the material construction of different equipment 

Pre-Requisites Knowledge on Farm machinery 

Teaching 

Pedagogy 

field practical with use of machines and equipment through  interaction and discussion  

 

Detailed Syllabus 
 

 
 

Expt No Topic 

1 Study of sprayer and functional components 

2 Study of duster and functional components. 

3 Study of potato planter and components 

4 Familiarization with manual weeding equipment and identification of 

5 Functional components. 

6 Study of fertilizer application equipment 

7 Study of fertilizer broadcaster 

8 
 Familiarization with combine harvester. Study on construction and function of Different parts 

of combine harvester 

9 Study of potato digger/harvester, constructional details, materials and working 

  

10  

 Study of groundnut harvester, constructional details, materials and working 
 
 

 
 

 
 
 
 
 
 
 
 
 

 

 

 

 

Type Code Farm Machinery and Equipment II Lab L-T-P Credits Marks 

P BTAG-P-PC-401 0-0-2 1 100 
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Type Code 
 

Engineering Properties of 
Agricultural Produce Lab 

L-T-P Credits Marks 

P BTAG-P-PC-402 0-0-3 1 100 

 

Objectives Knowledge on determination of  various properties of  grains, fruits, vegetables etc. 

Pre-Requisites Knowledge on soils science, agronomical practices for  field and crops 

Teaching Scheme  Practical with use o f  d e v i c e s ,  t o o l s  a n d  e q u i p m e n t  through  interaction 

and discussion 

 
Evaluation Scheme 

 

Teacher’s Assessment Written Assessment  

Total 
Quiz Surprise Test(s) Assignment(s) Mid-Term End-Term 

      

 
Detailed Syllabus 

 

Module-# Topics Hours 

Experiment-1   Determine the size of grains, fruits and vegetables using measuring instruments 

 

2Hours 

Experiment-2   Determine the size of grains, fruits and vegetables using projector 2Hours 

Experiment-3   Determine the shape (sphericity and roundness) of grains and fruits 

andvegetablers vegetables 

2Hours 

Experiment-4   Determine the bulk and particle volume, bulk and particle density and porosity 

of grains 

2Hours 

Experiment-5  Determine the volume, density and specific gravity of large individual objects (F 

&V) 

 

2Hours 

Experiment-6 Determine the surface area of the fruits and vegetables 2 Hours 

Experiment-7   Determine angle of repose of grain 2 Hours 

Experiment-8   Determine specific heat of some food grains 2 Hours 

Experiment-9   Find out the co-efficient of friction of different grains with different surface 2 Hours 
Experiment-10   Find out the co-efficient of internal friction of different grains 

 

2 Hours 

Experiment-11   Study the separating behavior of grains in a vertical wind tunnel 

 

 

Experiment-12   Determine hardness of food materials. 2 Hours 

Total 24 Hours 
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Detailed Syllabus 
 

Expt No Topic Hours 

1 
Determination of specific gravity, bulk density, dry density by sand replacement 

method 

2 Hours 

2 Determination of grain size distribution of  coarse grained soil by sieving 2 Hours 

3 Determination of grain size by hydrometer method 2 Hours 

4 Determination of liquid limit by Cassagrande apparatus/cone penetrometer 2 Hours 

5 Determination of plastic limit of soil specimen 2 Hours 

6 Determination of shrinkage limit of soil 2 Hours 

7 Optimum mc of saturated soil by Abbot’s compaction test/Proctor’s mould method 2 Hours 

8 Hydraulic conductivity by falling head/constant head method 2 Hours 

9 Consolidation characteristics of soil 2 Hours 

10 Shear strength of soil by direct shear test/ tri-axial shear test 2 Hours 

11 Study of manometers and pressure gauges 2 hours 

12 
Determination of co-efficient of discharge of venture meter, rectangular / triangular 

notch 
2 Hours 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

Type Code Mechanics & Open Channel Hydraulics 
Lab 

L-T-P Credits Marks 

P BTAG-P-PC-403 0-0-3 1 100 

Objectives  Acquire knowledge on soil mechanics and fluid mechanics and flow behavior of fluid in channels 

and pipes for  field application in crop production with efficient irrigation purpose  

 

Pre-Requisites Basic Mechanical and Civil Engineering 

Teaching 

Pedagogy 

Regular classroom lectures with use of ICT as and when required, sessions are planned 

to be interactive with different examples 
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Objectives To analyze the designing process of  equipment for Harvesting and processing and value 

addition of agricultural produce 

Pre-Requisites Knowledge of  farm machinery and equipment and Engineering properties of agricultural 

produce 

Teaching 

Pedagogy 

Regular classroom lectures with use of ICT as and when required, sessions are planned 

to be interactive with different examples and monitoring of progress from time to time. 

 

Detailed Syllabus 
 

Projects  
1. Fabrication of Solar power grass cutter (prototype model) 

2. Agricultural Paddy Cleaning System by using Solar Power 

3. Portable vegetable Cutter and Slicer 

4. Fabrication of low cost harvesting machine 

5. Fabrication of solar seed dryer 

6. Fabrication of tomato grader 

7. Sensor based Automatic  Fault Egg Sorting Machine 

8. Automatic soil Moisture Controlling System for Garden 

9. Fabrication of solar operated spray pump 

10. Fabrication of  solar operated automatic bird repellent device 

11. Fabrication of composite grain separator 

12. Fabrication of Beans Sheller machine 

13. Design and fabrication of chili seeds extractor. 

14. Design and fabrication of a tomato seed extractor. 

15. Design and fabrication of a brinjal seed extractor. 

16. Study on Moringa leaf powder. 

17. Study on extruded vegetables. 

18. Use of IOT for measuring flow velocity in channel. 

19. Study on egg yolk and egg  White  powder 

20. Study on egg shell powder 
 
Course Outcomes:  At the end of this course, the students will be able to: 

 

 

CO1 Utilization of solar power in agricultural operation for drudgery reduction 

CO2 Quality improvement of agricultural produce 

CO3 Efficient utilization of irrigation of water 

CO4 Development of  cost saving devices for agricultural operation 

CO5 Utilization of food waste for useful purpose 
  

Type Code Project-III L-T-P Credits Marks 

PS BTPS-P-PS-401 3-0-1 2 150 
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3
rd

 Year Course Structure 

 
 

 
 

 
 
 
 

Fifth Semester 

 Theory 

Sl. 
No. 

Category 
Course Code Course Title WCH 

L-T-P 

Credit 

1 PC BTAG-T-PC-501 Tractor Engines, 

Systems and Controls 

4-0-0 3 

2 PC BTAG-T-PC-502 Watershed Hydrology, 
planning and 

management 

4-0-0 3 

3 PE BTAG-T-PE-501 Structural design, 

estimation & costing 

4-0-0 3 

4 PE BTAG-T-PE-502 GIS &Remote Sensing   4-0-0 3 

5 OE  

BTAG-T-OE-501  

  Sensor and  

Transducers 

 

3-0-0 3 

6 PC BTAG-T-PC-503 Post-harvest Engineering 

of cereals, pulses & oil 

seeds 

4-0-0 3 

7 MC BTMC-T-MC-

501 

 Universal Human 

Value (UHV)         

 

2-0-0 0 

8 SC BTSC-T-SC-501 EET-3 2-0-0 1 

   Total Hours/ Credit(Theory) 27 19 

Practical 

1 PC BTAG-P-PC-501 Tractor Engines, 

Systems and Controls 

Lab  

0-0-2 1 

2 PC BTAG-P-PC-502 Watershed Hydrology, 

planning and 

management Lab  

0-0-2 1 

3 PC BTAG-P-PC-503 Post-harvest Engineering 
of cereals, pulses & oil 
seeds Lab  

0-0-2 1 

4 PS BTPS-P-PS-501 Seminar-2  0-0-3 1 

5 SC BTSC-P-SC-501 ESI-2 0-0-3 2 

Total Hours/ Credit(Practical) 

 

12 6 

Grand Total Hours/ Credit 39 25 

  

Sixth 

Semester 

Theory 

Sl. 
No. 

Category 
Course Code Course Title WCH 

L-T-P 

Credit 

1 BS BTAG-T-PE-601 Optimization Engineering 4-0-0 4 

2 PC BTAG-T-PC-601 Dairy and Food  

Engineering 

5-1-0 3 

3 PE BTAG-T-PE-602 Human Engineering & 

Safety in Agriculture 

5-1-0 3 

4 PC  

BTAG-T-PC-602 

Irrigation and Drainage 

Engineering   

5-1-0 3 

5 OE BTAG-T-OE-602 Entrepreneurship 

Development 

 

5-0-0 3 

6 OO BTAG-T-OO-601 NPTEL 2-0-0 2 

7 SC BTSC-T-SC-601 EET-4 2-0-0 1 

8 MC

 

  

BTMC-T-MC-

602 

Essence of Indian 

Knowledge and 

Tradition - II 

  2-0-0 0 

 

Total Hours/ Credit(Theory) 

33 19 

 

 

Practical 

1  

PC 

 

BTAG-P-PC-601 
Dairy and Food  

Engineering Lab 

 

0-0-2 
1 

2  

PC 

 

BTAG-P-PC-602 

Irrigation and Drainage 

Engineering  Lab 

0-0-2 1 

3 PS BTPS-P-PS-601 
Project 1  0-0-2 2 

Total Hours/ Credit(Practical) 6 4 

Grand Total Hours/ Credit(Practical) 39 26 

SUMMER INTERNSHIP TRAINING for 30/45 Days 
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Program Outcomes (UG Engineering) 
 

Graduates Attributes (GAs) form a set of individually assessable outcomes that a r e the components 

indicative of the graduate’s potential to acquire c o m p e t e n c e  to practice at the appropriate level.   The 

Program Outcomes (POs) for UG Engineering programmers defined by NBA are: 

PO1. Engineering Knowledge:      Apply t h e  k n o w l e d g e o f  m a t h e m a t i c s , s c i e n c e ,     

engineering fundamentals, and an engineering specialization to the solution of complex engineering 

problems. 
 

 

PO2.  Problem Analysis:  Identify, formulate, review research literature, and analyses complex engineering 

problems reaching substantiated conclusions using first principles of mathematics, n a t u r a l  sciences, and 

engineering s c i en c es . 
 

 

PO3.  Design/Development of Solutions: Design s o l u t i o n s  for complex engineering problems and 

design system c o m p o n e n t s  or processes that meet the specified needs  with appropriate 

consideration for   the   public   health   and   safety,   and   the   cultural, societal, and environmental 

considerations. 
 

 

PO4.     Conduct  I n v e s t i g a t i o n s   of  Complex  P r o b l e m s :       Use  research-based    knowledge   

and r e s e a r c h  methods including design of experiments, analysis and  interpretation of data,  and  

synthesis of the information to provide valid conclusions. 
 

 

PO5.  Modern  Tool Usage:  Create, s e l e c t , and a p p l y appropriate techniques, resources, and m o d e r n 

engineering and  IT tools including  prediction  and  modeling  to complex  engineering activities  with  an 

understanding of the limitations. 
 

 

PO6.  The Engineer and Society:   Apply  reasoning informed by the contextual knowledge to assess 

societal,  health, safety,  legal  and  cultural issues  and  the  consequent  responsibilities relevant  to  the 

professional engineering practice. 
 

 

PO7.  Environment and Sustainability: Understand the impact of the professional engineering solutions 

in societal and environmental contexts, and demonstrate the knowledge of, and need for sustainable 

development. 
 

 

PO8.  Ethics: Apply ethical principles and commit to professional ethics and responsibilities and norms 

of the engineering practice. 
 

 

PO9.  Individual and Team Work: Function effect ively as an individual, and as a member or leader  

in diverse  teams, and in multidisciplinary settings. 
 

 

PO10.      Communication:    Communicate    effectively   on   complex   engineering   activities   with   the 
Engineering community and with society at large, such as, being able to comprehend and write effective 
reports and design documentation, make effective presentations, and give and receive clear instructions. 
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PO11.     Project M a n a g e m e n t    and   Finance:   Demonstrate k n o w l e d g e  a n d    understanding 

o f  t h e  engineering and management principles and apply these to one’s own work, as a member and 

leader in a team, to manage projects and in multidisciplinary environments. 

 
PO12.  Life-long L e a r n i n g :  Recognize  the need f o r , and h av e t h e  preparation and ability to engage in 

independent and life-long learning in the broadest context of technological change. 
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Course Types & Definitions 
 

 

L  Lecture 

T  Tutorial 

P  Laboratory / Practical / Sessional 

WCH Weekly Contact Hours 

BS Basic Sciences 

HS Humanities & Social Sciences (including Management) 

ES Engineering S c i e n c e s  

PC Professional Core 

PE Professional E l ec t i v e  

OE Open Elective  

MC Mandatory Course 

SC Skill Course 

EEC Employability Enhancement Course 

SEPD Skill Enhancement and Personality Development 
 

NPTEL  National Programme on Technology Enhanced Learning 
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Subject Code Format 
 

 
 
 
 

-                -                              - 
 

 
 
 
 
 
 
 

BT: B.TECH 
MB: MBA 
MC: MCA 
MT: M.TECH 
MS: M.SC. 

Program 

 
EE: EEE 
EC: ECE 
CE: CIVIL 
CS: CSE 
CA: CSE (AE) 
CI: CSE (IOT) 
ME: MECH 
AG: AGRICULTURE 

BS: BSH/1
ST YEAR 

Not Applicable for 
MBA/MCA 

 

Lead Branch 

 

T: Theory 

P: Practical 
 

 

Subject Type 

 

 

BS: Basic Science 

HS: Humanities and Social Sciences 

ES: Engineering Sciences 

PC: Professional Core 

PE: Professional Elective 

OE: Open elective 

MC: Mandatory Courses 

SC: Skill Course/EEC/Internship 

PS: Project/Seminar 

OO: MOOCS 

FM: Finance Specialization 

MM: Marketing Specialization 

HR: Human Resource Specialization 

Semester  
 
 

Serial Number 

 
 

Subject Category 



7 | P a g e  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Part 2 

                            3rd Year B. Tech. 

(AGRICULTURE ENGINEERING) 
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Evaluation process 
 

1. Evaluation Process of Theory Subjects: 

 
Internal Examination (B. Tech, Autonomous) 

Sr No Type of Test Marks Frequency Total Marks Reduced Marks 

1 Modular Test 25 4 100 
50 

2 Online Quiz Test 10 4 40 
10 

3 Assignment 10  20 
10 

4 Subject Specific Project 15 1 15 
15 

5 Attendance 15 1 15 
15 

TOTAL 
190 100 

Pass Marks 
45 

 
Proposed External Examination (B. Tech, Autonomous) 

Sr No Type of Test Mark Frequency Total Mark 

1 End Semester Examination 100 1 
100 

Pass Marks 35 

 
2.         Evaluation Process of Practical Subjects: 

 

 

Components Marks Frequency Assigned To 
 

Attendance 
 

10 
Closing            of 

Instruction 

 

To be retrieved from CMS 

 

Daily Performance & Viva-voce 
 

40 
On   the   day   of 

Experiment 

Concerned Faculty (Upload in CMS in 

weekly basis) 

 

Lab Record 
 

20 
On   the   day   of 

Experiment 

 

Concerned Faculty 

 

End-Semester Lab Test 
 

30 
 

1 
At the end of the semester as per the 

schedule published by Examination Cell 

 

Total 
100  
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3.         Evaluation Process of Skill Courses: 
 

Components Marks Frequency Assigned To 

End-Semester Examination 100 1 Examination Cell/ Concerned Faculty 

Total 100  

4.         Evaluation Process of Mandatory Courses: 
 

Components Marks Frequency Assigned To 

In-Semester Evaluation 100 1 Examination Cell/ Concerned Faculty 

Total 100   
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Objectives 1. Know about the sources of farm power and different types of engines 

2. Understand different system of tractor like lubrication, cooling, governing, testing and power 

transmission system 

3. Acquire knowledge about tractor testing and power outlet 

Pre-Requisites Basic Mechanical Engineering 

Teaching 

Pedagogy 

Regular classroom lectures with use of ICT as and when required, sessions are planned to be 

Interactive with focus on real-life problem-solving activities. 

Detailed Syllabus 
 

Module-# Topics Hours 

 

Module-1 

Sources of Farm Power and Classification of Tractors and IC Engines. 

Farm Power- Conventional and non-conventional sources, merits and demerits; Tractors 

and IC Engines – classifications, working principle, fuel used and different design criteria. 

Review of thermodynamic principles of engines and deviation from ideal cycle- thermal 

efficiency of Otto, Diesel and Dual cycle, problems; Components of IC Engine and Strokes 

and Valve System – engine components, construction, operating principles and functions; 

comparison of 2/4 stroke and SI and CI engines; valve mechanism in 4-stroke engines, 

valve timing diagram, valve clearance Adjustment; cam profile, valve lift and valve opening 

area. 

 

. 

8 hours 

 
 

Module-2 

Air Cleaning System, Fuel Supply System/ Fuel Injection System and Ignition of SI 

Engines Air cleaners and their performance characteristics; Fuels, their properties, 

detonation and knocking, air-fuel ratio, tests on fuel for SI and CI engines, carburetion 

system and carburetors; Injection pump – types, working principles; fuel injector nozzles, 

types and working principle; ignition system of SI engines, electrical system including 

battery, starting motor, battery charging, cut-out etc. and comparison of dynamo and 

alternator. 

 

8 hours 

 
 

Module-3 

Engine Lubrication, Cooling, Governing and Testing. 

Lubrication system, lubricants – physical properties, additives and their application; cooling 

need and methods and main functional components, thermostat valves, additives in the 

coolant, radiator efficiency; governors, types and governor characteristics 

08 hours 

 
 

Module-4 

Power transmission system and function; Clutch types ; operation of gear box and their 

components; Types of gear box – sliding mesh, Constant mesh, synchromesh type; 

Differential and Final drive system; Calculation of gear reduction. Brake system- brake 

system of tractor, braking torque, brake fade; Steering System- Pure rolling/ true rolling 

condition for steering system; Components of steering mechanism, lock angles and steering 

geometry; Ackerman steering  mechanism; Steering systems in track type tractors; 

Hydraulic System- Familiarization of hydraulic system and ADDC. 

 

 

 

8 hours 

Type Code    Tractor Engines,  Systems and  

Controls 

L-T-P Credits Marks 

PC BTAG-T-PC-501 3-0-0 2 1
5
0 
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Module 5 

Power Outlet 

PTO drive, types and standards; traction, terminologies of traction; Shear force and 

rolling resistance calculation; wheels, tyres construction and specifications; Stability of 

Tractor- Tractor chassis mechanics, forces acting on tractor; Weight transfer; Longitudinal 

stability and drawbar pull; Lateral stability; Effect of speed on lateral stability during 

turning of tractor; Location of CG of tractor, various methods of determination of cg of 

tractor. Ergonomics- Ergonomically considerations for tractor; Noise and vibration in 

tractor; Safety- Operational safety requirements,ROPS    

 

08  Hours 

 
 
Module 6 

  Tractor testing- Purpose of testing, BIS test codes for tractor and engine and 

familiarization with the basics of engine testing 

 

 

   05 Hours 

Total  45 Hours 

 

Text Book 

1. Liljedahl J B, Turnquist P K , Smith, D W and Hoki M. “Tractors and Their Power Units. 

2. Rodichev V and G Rodicheva. “Tractors and Automobiles.” 

Reference Books 

1 Farm Tractor, Maintenance and Repair, by SC Jain and C R Rai Standard Publisher and Distributers, Delhi-6 

2 Engineering Principles of Agricultural Machines, by A. K. Srivastav, C.E. Goering and r. p. 

   
 

Course Outcomes 

CO1 Knowledge on different sources of farm power and details on working of IC Engines  

CO2 Knowledge on different systems of IC engine with their working components 

CO3 Detailed knowledge on properties of lubricants, working of governor and basics of testing 

CO4 Knowledge on power transmission system and Hydraulic system of tractor 

CO5 Knowledge on different power outlet of tractor and methods of CG determination  

CO6  Acquire knowledge about tractor testing 
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Objectives 1. Study about watershed and hydrology cycle. 

2. Acquire knowledge about watershed planning and allied agriculture. 

3. Knowledge on preparation of  techno-economically effective project proposal. 

 

Pre-Requisites Basic civil engineering 

Detailed Syllabus 

Type Code 
 

Watershed Hydrology, Planning and 

Management 

 

 

L-T-P Credits Marks 

PC BTAG-T-PC-502 4-0-0 3 150 

Module-# Topics Hours 

 
 
Module-1 

Hydrologic cycle, precipitation and its forms, rainfall measurement and estimation of mean 

rainfall, frequency analysis of point rainfall. Mass curve, hyetograph, depth- area-duration 

curves and intensity-duration-frequency relationship. Hydrologic processes-interception, 

infiltration -factors influencing, measurement and indices. Evaporation - estimation and 

measurement. Runoff - factors affecting, measurement, stage - discharge rating curve, 

estimation of peak runoff rate and volume, rational method, Cook’s method and SCS curve 

number method, problem solving. 

 

 

10 Hours 

Module-2 Watershed - introduction and characteristics, Watershed development - problems and 

prospects, Delineation and prioritization of watersheds; Investigation, topographical survey, 

soil characteristics, vegetative cover, present land use practices and socio- economic 

factors; Watershed management – concept, objectives; factors affecting, watershed 

planning based on land capability classes 

 
 
 

    09 Hours 

Module - 3 

Hydrologic data for watershed planning, watershed codification; Sediment yield index. 

Water budgeting in a watershed; Management measures – rainwater conservation 

technologies - in-situ and ex-situ storage; Water harvesting and recycling; Dry farming 

techniques - inter-terrace and inter-bund land management. 

 
 

05 Hours 

 

 

Module – 4 

 

 

 

Integrated watershed management - concept, components, arable lands – agriculture and 

horticulture, non-arable lands - forestry, fishery and animal husbandry. Effect of cropping 

systems, land management and cultural practices on watershed hydrology. Watershed 

programme - execution, follow-up practices; Maintenance, monitoring and evaluation; 

Participatory watershed management - role of watershed associations, user groups and self-

help groups management 

 

 

 

 

 

 

 

 

 

 
 
 

09 Hours 

Module – 5 

 

Planning and formulation of project proposal for watershed management programme 

including cost-benefit analysis. Delineation of watersheds using top sheets; preparation of 

watershed map, Quantitative analysis of watershed characteristics and parameters; Analysis 

of hydrologic data for 

planning watershed 

 
 

06 Hours 

Module – 6 

 

Water budgeting of watersheds; Prioritization of watersheds based on sediment yield index; 

functional requirement of watershed development structures; role of various functionaries 

in watershed development programmes. Software use for analysis of hydrologic parameters 

of watershed; Techno-economic viability analysis of watershed project 

 
06 Hours 

TOTAL 

 
45 Hours 
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Course Outcome 

CO1:Underatand about watershed problems and prospects 

CO2:Able to design of the earthen embankment, diversion structures and water harvesting structures 

CO3: Evaluating and monitoring of watershed programme 

CO4: Planning and formulation of project proposal 

CO5:Understand the relevance of various components of hydrologic cycle 

CO6: Acquire knowledge about watershed budgeting 

 

 

 

 

 

 

 

 

 

 

 

 

Text Books: 

1 

Singh, G.D. and T.C. Poonia. 2003. Fundamentals of Watershed Management 

Technology. Yash Publishing House, Bikaner. 

 

2  
Sharda, V.N., A.K. Sikka and G.P. Juyal. 2006. Participatory Integrated Watershed 

Management: A Field Manual. Central Soil and Water Conservation Research and 

Training Institute, Dehradun. 

Reference Books: 

1 
Ghanshyam Das. 2008. Hydrology and Soil Conservation Engineering: 

Including Watershed Management. 2nd Edition, Prentice-Hall of India 

Learning Pvt. Ltd., New Delhi. 

2 

Katyal, J.C., R.P. Singh, Shriniwas Sharma, S.K. Das, M.V. Padmanabhan and 

P.K. Mishra. 1995. Field Manual on Watershed Management. CRIDA, 

Hyderabad. 

3 
Mahnot, S.C. 2014. Soil and Water Conservation and Watershed Management. 

International Books and Periodicals Supply Service. New Delhi. 
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Detailed Syllabus 

 

 

 

Type Code 
 

Structural Design , Estimation and Costing L-T-P Credits Marks 

PE BTAG-T-PE-501 3-1-0 3 150 

Objectives 1. Gain knowledge on basics of cement storage structures and silos. 

2. Analyze various loads experienced in dam and steel structure. 

3. Finally apply this knowledge in estimate and costing for setting new structure. 

Pre-Requisites Civil Engineering, Mathematics 

Teaching 

Pedagogy 

Regular classroom lectures with use of ICT as and when required, sessions are planned to be 

interactive with focus on problem solving activities. 

 

 

 

 

Topics Hours 

 

 

Module-1 

Design of RCC – loads and use of BIS codes, analysis and design of singly reinforced 

sections – under reinforced and over reinforced concrete – significance of design; 

design of beam, column and slab; design of retaining walls - load analysis – 

reinforcement arrangement – use of BIS code;  
 

 

 

 

 

 

  10 Hours 

Module-2 Design of silos – load analysis – reinforcement arrangement. Slope and deflection of 

Beam – using integration techniques , moment area Theorems , conjugate beam method, 

problems of slope and deflection . 

 
 

 

 

 

 

 

 

 

 

 
 
 

   08 Hours 

 

Module - 3 

Masonry dam – stability analysis & problems on masonry dam, statically 

independent beams – analysis of continuous beams using superimposition and 

solving problems. 

 

 

   
 
 
 

    06 Hours 

Module - 4 Design of Steel structures – loads and use of BIS codes, rivet connections, specifications, 

use of code; welded connections, specifications, use of code; design of structural steel 

members in tension and compression . 

   

 

 

 

    06 Hours 
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Course Outcomes 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Module-5 

 Identification of tension members in a structure – specification of maximum 

stresses – use of code for design; design of steel roof truss – analysis of roof 

truss – structural components roof truss – use of BIS code. 

 

06 Hours 

Module-6 Estimating  and costing – types of estimates , rough cost , detailed and 

supplementary estimate preparation of cost estimate , cost analysis , schedule of 

rates, analysis of rates; cost economics – measurement and pricing , economic 

methods for evaluation of buildings , benefit cost calculation , payback period 

09 Hours 

TOTAL 45 Hours 

Text Books: 

1 Ray Choudhury K.P. engineering materials, oxford & IBH Pub.Co.New Delhi. 

2  Sushil Kumar . Treasure of R.C.C Designs , standard  Book House , New delhi-6. 

Reference Books: 

1 

 P.H Pandey Principles and pratices of agricultural structures and environmental control, kalyani 

Publishers, New Delhi. 

2 Ahuja T D and Birdi G. S Fundamentals of building construction , Dhanpat Rai & sons , New Delhi. 

CO1 Design of  RCC 

CO2 Knowledge on  the slope and deflection of Structures 

CO3 Design of Masonry dam 

CO4 Design of steel structures 

CO5 Acquire knowledge about Roof truss 

CO6 Knowledge on  the estimation and costing of structures 
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Objectives 1. To know about Remote sensing and its application in real world. 

2. To know about GIS and its application 

3. To know about data model and structures 

Pre-

Requisites 

Basic computer knowledge  

Teaching 

Pedagogy 

Regular classroom lectures with use of ICT as and when required, sessions are planned to be 

interactive with focus on problem solving activities. 

 

Detailed Syllabus 
 

 

Type Code 
 

      GIS and Remote Sensing   L-T-P Credits Marks 

PE BTAG-T-PE-502 3-0-0 3 150 

Module-# Topics Hours 
 
 
Module-1 

Introduction, Types, Application and importance of Remote Sensing; Physics of 

Remote Sensing; The Electromagnetic spectrum; Spectral Reflectance Curves; 

Spectral signatures; Resolution. 

   

  05 Hours 

Module-2 Remote Sensing Platforms: Ground, airborne and satellite-based platforms; Some 

important Remote Sensing Satellites. Sensors: Passive and Active Sensors; Major 

Remote Sensing Sensors; Satellite band designations and principal applications; 

Colour / False Colour; Aerial Photography/ Aerial Photo Interpretation. 

 
 
 

08 Hours 

Module - 3 

Digital Image Processing: Pixels and Digital Number; Digital Image Structure; Format of 

Remote Sensing Data; Image Processing functions: Image Restoration, Image Enhancement. 

 

 
 
 

05 Hours 

Module - 4 

Geographic Information System: Introduction; Preparation of thematic map from 

remote sensing data; Co-ordinate systems; GIS components: Hardware, software 

and infrastructures; GIS data types: Data Input and Data Processing; DEM/ DTM 

Generation. 

 
 
 

09 Hours 

Module - 5 

Integration of GIS and Remote Sensing - Application of Remote Sensing and GIS 

– Water resources –Urban Analysis – Watershed Management – Resources 

Information Systems. Spatial planning approach. Global Positioning System – an 

introduction. Practcal use of  ARC GIS for different purpose. 

 
 

09 Hours 

Module - 6 

Data Models and Structures: Data Models - Spatial Data, Attributes and 

Measurement scale; Data models classification - Raster data, vector data; Data 

structures - conversion between data models and structures, Different uses of data 

in GIS 

 
 

09 Hours 

Total 
  45 Hours 
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Course Outcomes 
 

CO1  
To know about remote sensing and its applications 

CO2 Acquire knowledge about components of remote sensing 

CO3  
To Know about digital image and its processing 

CO4  
To know about GIS and its Components 

CO5 To know about GPS 

CO6 To know about data models and data structures 

 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Text Books: 

1 Remote Sensing and GIS - Anji Reddy M., The Book Syndicate, Hyderabad, 2000. 

2 

Principles of Geographical Information Systems - P A Burrough and R. A. McDonnell, OUP, 

Oxford, 1998. 

 

Reference Books: 

1 
Geographic Information System- Kang Tsung Chang, Tata Mc Graw Hill, Publication 

Edition, 2002. 

2 Remote Sensing for Earth Resource- Rao, D.P., AEG Publication, Hyderabad, 1987. 
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Detailed Syllabus 

 

 
 

 

 

 

Type Code   Sensor and Transducers L-T-P Credits Marks 

  OE BTAG-T-OE-501 3-0-0 3 150 

Objectives  This course will expose students to economic theory through the use of mathematical modeling with a 

focus on economic decision making for engineers 

Pre-

Requisites 

  Mathematics 

Teaching 

Pedagogy 

  Regular classroom lectures with use of ICT as and when required, sessions are planned to    

be interactive with focus on real -l i fe  problem-solving activities. 

Module-# Topics Hours 
 

 

Module-1 

Definition of sensor and transducer, classification of transducers, Advantages and 

Disadvantages of Electrical Transducers, performance characteristics, selection criteria, 

transducer specification, test and operating conditions, Classification of Errors, Role of 

sensors in industry.. 

  

    09 Hours 

Module-2 Resistance Vs Temperature characteristics for different materials, Thermistors, 

Thermocouples - thermoelectric effects for thermocouples, thermocouple tables, RTD, 

Other Thermal Sensors. Radiation temperature sensors, Pyro-electric type Temperature 

Sensor. 

   09 Hours 

Module - 3 

Operational amplifiers-ideal and non-ideal performances, inverting, non-inverting and 

differential amplifiers. 

DC Signal conditioning and AC Signal conditioning, Single channel and multi-channel 

data acquisition system. 

Use of sensors in soil, water , plant and environmental engineering 

   
  08 Hours 

Module - 4 

 

Capacitive and inductive transducers, Piezo-electric sensors, Magnetic and ultrasonic 

flow meter, IR sensor, LDR, Fiber optic sensor, Photo conductive cell, photo voltaic 

transducers, Velocity Transducer, Accelerometer, Smart Sensor, Difference between 

Normal Sensor &amp; Smart Sensor, Applications of sensors in drone. 

   14 Hours 

Total    40 Hours 
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Course Outcomes:  At the end of this course, the students will be able to: 
 

 

CO1 Understand the principles of various sensors and transducers for measurement and instrumentation. 

CO2 To study about different temperature Sensors 

CO3 To understand working principles of different Sensors 

CO4 Evaluate various measurements techniques for industrial applications 

CO5 To understand working principles of optical Sensors 

CO6 To understand working principles of smart Sensors 

 

 

 

 

 

 

 

 

 

 

 

 

 

Text Books: 

1 Curtis D. Johnson, “Process Control Instrumentation Technology”, Prentice Hall India. 

2 D.V.S. Murty, “Transducers and Instrumentation”, Prentice Hall India 

 3  Introduction to Measurement and Instrumentation, A.K. Ghosh , PHI Learning, 3rd 

Reference Books: 

1 
Helfrick Albert D. and Cooper W. D., &quot;Modern Electronic Instrumentation and Measurement Techniques;, 

Prentice Hall India 

2  Kalsi H. S. &quot;Electronic Instrumentation&quot;, Tata McGraw-Hill Education 

3 
 Shawhney A. K. &quot;A Course In Electrical and Electronics Measurements and Instrumentation”, 

DhanpatRai&Sons, 11th Ed., 1999.. 
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Detailed Syllabus 

 

Module-# Topics Hours 

 

Module-1 

Cleaning and Grading 

Importance of different unit operations in processing of cereals, pulses and oilseeds; 

Cleaning and grading: Screening, type of screens, grizzly, revolving screen, shaking 

screen, rotary screen, vibratory screen, horizontal screen, perforated metal screen, 

wire mesh screen, scalping, size separators; Ideal and actual screen, effectiveness of 

screens, aspiration; Various types of separators (specific gravity, magnetic, disc, 

spiral, pneumatic, inclined belt draper, velvet roll separator, colour sorters, cyclone 

separator) and their capacity, shape graders, destoner. 

 

 

 

08 Hours 

 

 

Module-2 

Drying: Objective of drying, physic thermal properties of food grains important in 

drying: Moisture content on dry basis and wet basis, water activity, specific heat, 

thermal conductivity, enthalpy, thermal diffusion, surface heat transfer coefficient; 

Moisture content determination, direct methods, hot air oven method, vacuum oven 

method, indirect methods, electrical resistance method, Unbound and bound 

moisture, free moisture, equilibrium moisture content, isotherm, hysteresis effect, 

EMC determination: static method, dynamic methods, desorption method, 

isotenoscopic method; EMC models: Kelvin equation, Harkins-Jura equation, 

Chung-Pfost equation, Handerson equation, importance of EMC; Drying theory, 

thin layer and deep bed drying, drying rate periods, constant rate period, falling rate 

period, maximum and decreasing drying rate period;  

 
 

   08 Hours 

 

Module-3 

Drying equations, mass and energy balance, Shedd’s equation, different methods of 

drying (batch, continuous, mixing, non-mixing), dryer performance; Sun drying, 

mechanical drying methods, contact drying, convective drying, freeze drying, 

radiation drying, superheated steam drying, osmotic drying, fluidized bed drying, 

desiccated air drying, tempering during drying, types of air flow in mechanical 

drying system. 

 
   08 Hours 

 
 

  

Type Code Post-harvest Engineering of Cereals, 

Pulses  and  Oil seeds 
L-T-P Credits  Marks 

PC BTAG-T-PC-503 4-0-0 3 100 

Objectives 1. Understand basic principles of cleaning and grading. 

2. Utilization of the principles of drying in the design of dryer for various agricultural produces 

like cereal, pulses and oil seeds. 

3.  Knowledge on various size reduction, material handling machines used in post-harvest 

technology. 

Pre-Requisites Basis food processing, thermodynamics, heating and cooling etc. 

Teaching 

Pedagogy 

Regular classroom lectures with use of ICT as and when required, sessions are planned to 

be interactive with focus on real -l i fe  problem-solving activities. 
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Module-4 

Milling of rice- conditioning and parboiling, advantages and disadvantages, traditional 

methods, CFTRI and Jadavpur methods of parboiling, pressure parboiling method; 

Principles of operation of huller, under runner disk sheller, centrifugal sheller; Modern 

rice milling, different unit operations and equipment (polishing, bran removal, grading, 

colour sorting, glazing); Milling of pulses- traditional milling methods, commercial 

methods, pre-conditioning, dry milling and wet milling methods, CFTRI and Pantnagar 

methods and milling machines; Milling of oilseeds- Mechanical expression, screw 

press, hydraulic press, solvent extraction methods; Preconditioning of oilseeds, refining 

of oil, stabilization of rice bran . 

 
  08 

Hours 

Module-5 Size Reduction- grain shape, average size of particle in a ground product,  Principle of 

size reduction, crushing efficiency, Bond’s law, Kick’s law, Rittinger’s law, procedure 

(crushing, impact, cutting and shearing), hulling/milling efficiency; Size reduction 

machinery (jaw crusher, hammer mill, attrition mill, ball mill), Mixing- Theory of 

mixing of solids and pastes, mixing index; Types of mixers for solids, liquid foods and 

pastes (tumbling mixer, ribbon mixer, impeller type mixer, sigma blade mixer) 

Extrusion Cooking, By-product utilization. 

 

 
 
 
08 hours 

Module-6 Utilization and Material Handling,  Extrusion cooking-Principle, factors affecting 

extrusion cooking, single and twin screw extruders; By-products utilization of grain 

processing industries; Material handling equipment- Types of conveyors (belt, roller 

and flight ); Chain and screw conveyor, Elevators (bucket, cranes & hoists); Trucks 

(refrigerated/ unrefrigerated), pneumatic conveying 

 
 
 
05 hours 

TOTAL 45 Hours 

 

 

Course outcomes 

CO-1 Knowledge on the importance of food processing and different unit operations   

CO-2 Knowledge on cleaning and grading of crops/grains  

CO-3 Understand the drying characteristics of food grains   

CO-4 Understand the concept of mixing , milling and size reduction of cerelas,pulses and oilseeds  

CO-5 Knowledge on extrusion cooking and by products utilization of crops   

CO-6 Knowledge on  the different operations in material handling and transportation  

Text Books: 

1 
 Chakraverty, A. 1999. Post Harvest Technology of cereals, pulses and oilseeds. 

Oxford & IBH publishing Co. Ltd., New Delhi. 

2 
Dash, S.K., Bebartta, J.P. and Kar, 2012. A. Rice Processing and Allied 

Operations. Kalyani Publishers, New Delhi. 

    

Reference Books: 

1 Sahay, K.M. and Singh, K.K. 1994. Unit operations of Agricultural Processing. 

2 Vikas Publishing house Pvt. Ltd. New Delhi. 

3  Geankoplis C. J. 2002. Transport processes and unit operations, Prentice Hall of India Pvt. Ltd, New Delhi 
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Type Code  

Universal Human Value 

L-T-P Credits Marks 

MC BTMC-T-MC-501 2-0-0 0 150 

Objectives  
1. To help the students appreciate the essential complementarity between 'VALUES' and 'SKILLS' to 

ensure sustained happiness and prosperity which are the core aspirations of all human beings.  

 

2. To facilitate the development of a Holistic perspective among students towards life and profession as 

well as towards happiness and prosperity based on a correct understanding of the Human reality and 

the rest of existence. Such a holistic perspective forms the basis of Universal Human Values and 

movement towards value-based living in a natural way.  

 

3. To highlight plausible implications of such a Holistic understanding in terms of ethical human 

conduct, trustful and mutually fulfilling human behaviour and mutually enriching interaction with 

Nature.  
 

Pre-

Requisites 

 
 

The methodology of this course is explorational and thus universally adaptable. It involves a 

systematic and rational study of the human being vis-à-vis the rest of existence  
 

 

It is a process of self-investigation and self-exploration, and not of giving sermons. Whatever is found as truth 

or reality is stated as a proposal and the students are facilitated to verify it in their own right, based on their 

Natural Acceptance and subsequent Experiential Validation – the whole existence is the lab and every activity 

is a source of reflection. 

Teaching 

Pedagogy 

Formal face-to-face lectures Tutorials, which allow for exercises in problem solving and allow time 

for students to resolve problems in understanding of lecture material.  Small periodic quizzes, to 

enable you to assess your understanding of the concepts. 
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Detailed Syllabus 

 

 

Module-# Topics Hours 

 

 

 

Module-1 

Foundations of Value Education-A 

Right Understanding, Relationship and Physical Facility (Holistic Development and the 

Role of Education); Understanding Value Education; Self-exploration as the Process for 

Value Education 

 

 

 

3 Hours 

 

 

 

Module-2 

 
Foundations of Value Education-B 

 

Continuous Happiness and Prosperity - the Basic Human Aspiration; 

Happiness and Prosperity-Current Scenario; Method to Fulfill the Basic 

Human Aspirations. 

 

 

 

 

 3 Hours 

 

Module-3 

Harmony in the Human Life, Relationships and Society-A 

Understanding Human being as the Co-existence of the Self and the Body; Distinguishing 

between the Needs of the Self and the Body; Achieving Harmony: Integrating Self and the 

Body; Harmony in the Family and Society 

 

4 Hours 

Module-4 Harmony in the Human Life, Relationships and Society-B 

 

'Trust'& ‘Respect’–as Foundational Values in Relationship; Other 
Feelings, Justice in Human-to-Human Relationship; 
Understanding Harmony in the Society & Universal Human 
Order. 

 

 

 3 Hours 

 

 

 

Module-5 

Harmony in the Nature/Existence & Professional Ethics-A 

Understanding Harmony in the Nature; Interconnectedness, self-regulation and Mutual 

Fulfilment among the Four Orders of Nature; Realizing Existence as Co-existence at All 

Levels  

 

 

 

 

 3 Hours 

Module-6 Harmony in the Nature/Existence & Professional Ethics-B 

The Holistic Perception of Harmony in Existence;   

Natural Acceptance of Human Values; 

Humanistic Education, Humanistic Constitution 

and Universal Human Order ; Competence in 

Professional Ethics – Ethical Decision 

Making&Transition towards Value-based Life 

and Profession. 

 

  4 Hours 

Total: 20 Hours 
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References:  

Books:  

 A Foundation Course in Human Values and Professional Ethics, R R Gaur, R Asthana, G P Bagaria, 2nd   Revised 

Edition, Excel Books, New Delhi, 2019. ISBN 978-93-87034- 47-1 

 Human Values, A.N. Tripathi, New Age Intl. Publishers, New Delhi, 2004. 

 Gaur. R.R. , Sangal. R, Bagaria. G.P, A Foundation Course in Value Education, Excel Books, 2009. 

 Small is Beautiful - E. F Schumacher.  

 B L Bajpai, 2004, Indian Ethos and Modern Management, New Royal Book Co., Lucknow. Reprinted 2008.  

 

 

 

Course Outcomes: At the end of this course, the students will be able to: 

CO1 To understand and analyses the foundations of value education, essentials of human values and skills, self-

exploration, happiness and prosperity. 

 

CO2 
 

Understand and analyze the foundations of value education, continuous happiness,   and prosperity  and 

basic human aspirations. 

 

CO3 
Identify and evaluate the role of harmony in human life, relationship and harmony in family and society. 

CO4 
Understand and associate the holistic perception of harmony at all levels such as existence of trust and 

respect, justice in human to human relationship. 

CO5 Develop appropriate technologies and management patterns to create harmony in professional and 

personal lives, harmony in the Nature/Existence such as understanding Harmony in the Nature; 

Interconnectedness, self-regulation and Mutual Fulfillment. 

CO6 
Develop appropriate technologies and management patterns to create harmony in professional and 

personal lives like Natural Acceptance of Human Values. 
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Detailed Syllabus 

 

 
 

Type Code  

EET-III 

L-T-P Credits Marks 

AEC BTAG-T-AE-501 2-0-0 1 150 

Objectives To significantly raise the employability of the students to a level where they are able to clear 

campus selection process and at the same time develop an attitude of constant self-improvement 

throughout their career 

Pre-Requisites To help students practiced and understand the various company pattern tests. 

Teaching 

Pedagogy 

Regular classroom lectures with use of ICT as and when required, sessions are planned to 

be interactive with focus on real  l i fe  problem solving activities. 

Module-# Topics Hou

rs 

 
Module-1 

The 21st-century engineer must have the capacity to:  

Understand the Physical constructs and Contextual base of the economic, industrial, social, 

political, and international dimensions within which engineering is practiced;  

Design, in order to meet safety, reliability, environmental, cost, operational and maintenance 

objectives;  Realize, products; Create, operate, and sustain complex systems;  

Participate in the process of research; and Gain the intellectual skills needed for lifelong 

learning 

5 

Hours 

 
 

Module-2 

Conservation tillage 

 Conservation tillage, or minimum tillage, is a broadly defined practice that includes no-till, 

strip till, ridge till, and mulch till system to maintain plant residues on the soil surface after 

tillage activities. 

Precision farming  

A new concept adopted throughout the world to increase production, reduce labor time, and 

ensure the effective management of fertilizers and irrigation processes 

Farm Mechanization  

The development and use of machines that can take the place of human and animal power in 

agricultural processes. 

 

 
5 

Hours 

 
 

Module-3 

Secondary Agriculture 

Income generating activities that use crop residues i. e paddy straw, fodder blocks and crop 

residue briquettes to help the growth of primary agriculture. 

Food Safety 

A scientific way of handling, preparation and storage of food to prevent food borne diseases to 

protect any harm to consumers 

 
5 

Hours 
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Course Outcomes:  At the end of this course, the students will be able to: 
 

 

CO1 To help students explore their values and career choices through individual skill assessments 

CO2 To make realistic employment choices and to identify the steps necessary to achieve a goal 

CO3 To develop and practice self-management skills for the work site 

CO4 To explore and  practice basic communication skills 
CO5 To learn skills for discussing and resolving problems on the work site 
CO6 To assess and improve personal grooming 

 

 

 

 

 

 

 

 

 
 

Module-4 

Integrated Farming System (IFS) 

A mix and positive interaction between two or more components, such as horticulture crops, 

livestock, aquaculture, poultry, apiculture, mushroom cultivation 

Agriculture Market Intelligence 

Intended to help the government in the formulation, implementation, review of the agricultural 

price policy relating to procurement, marketing, storage, transportation, import, export and 

credit, furnish regular reports on market arrivals, off-takes, stocks, crop prospects, and outlook 

of market prices,  to give appraisal of production of various kharif and rabi crops at regular 

intervals to help preparation of crop forecasts. 

 

5 

Hours 

 Total  20 Hours 

Text Books: 

1 Quantitative aptitude by R S Aggarwal 

2 Quantitative Aptitude for CAT by Arun Sharma 

    

Reference Books: 

1 Fast Track Objective Arithmetic by Arihant Publications 
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Objectives 1. Practical knowledge on tractor and power tiller and its application in agriculture 

2. Practical knowledge about engine parts 

3. To know various control systems in different makes of tractors in relation to 

anthropometric measurements 

Pre-Requisites Knowledge on Farm machinery, mechanical engineering 

Teaching 

Pedagogy 

Visit for cut section model of tractor and power tiller. 

 

Detailed Syllabus 
 
 

Module-# Topics Hours 

Experiment-1  Detail study of engine parts and functions 2 Hours 

Experiment-2  Study of 4 and 2 stroke  CI engine  

Experiment-2  Study of valve system in 4-stroke cycle engine and valve adjustment 2 Hours 

Experiment-3  Air cleaning system and working principle of air cleaners 2 Hours 

Experiment-4  Fuel system of SI engine and details of a carburetor, SI engine ignition system 2 Hours 

Experiment-5 Details of diesel fuel system and timing of injection in diesel engine 2 Hours 

Experiment-6  Details and working principle and types of cooling system 2 Hours 

Experiment-7  Study of power transmission system and components of tractor 2 Hours 

Experiment-8 Lubrication system and properties of lubricants 2 Hours 

Experiment-9  Starting and electrical system of tractor 2 Hours 

Experiment-10 Study on transmission system and components 2 Hours 

Experiment-11 Study of hydraulic control and three point hitch system 2 Hours 

Experiment-12 Study of differential unit and final drive in a tractor 2 Hours 

Experiment-13 Study of tractor tyre and front axle(tyre size , components in tractor) 2 Hours 

Experiment-14 Starting and operating a tractor  (Checks before starting, method of starting, 

precautions) 

2 Hours 

Experiment-15 Tractor driving practice  2 Hours 

Type Code Tractor Engines, Systems and Controls Lab L-T-P Credits Marks 

P BTAG-P-PC-501 0-0-2 1 100 
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Objectives To impact knowledge to the students on principles of watershed hydrology. Enhance 

their capabilities of comprehension, analysis and application of watershed hydrology 

subject in practical field. 

Pre-Requisites Basic civil engineering 

Teaching 

Pedagogy 

Field demonstrations, visit to meterological observatory. 

 

Detailed Syllabus 
 

Expt No Topic 

1 Visit to meteorological observatory 

2 Study of different types of rain gauges 

3 Exercise on analysis of rainfall data 

4 Determination of average depth of rainfall 

5 Frequency analysis of rainfall data 

6 Study of stage recorders and current meters 

7 Exercise on estimation of peak runoff rate by rational method 

8 Exercise  on estimation of runoff by Cooks method 

9 Exercise on estimation of peak runoff by CN method 

10 Exercise on hydrographs 

11 Unit hydrograph derivation 

12 Double mass curve techniques for test of consistency of rainfall data 

13 Exercise on flood routing problems using Modified Pul’s method 
 
 

Text Books: 

1 Dhruvanarayan, Sastry & Patnaik. Watershed Management , ICAR Publication 

 
 
 
 
 
 
 
 
 
 
 

Type Code Watershed  hydrology, planning and 

management Lab 

L-T-P Credits Marks 

P BTAG-P-PC-502 0-0-2 1 100 
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Objectives 1. Understand basic principles of cleaning and grading. 

2. Utilize the principles of drying in the design of dryer for various agricultural produces like 

cereal, pulses and oil seeds. 

3.  Knowledge on various size reduction, material handling machines used in post-harvest 

technology 

Pre-Requisites Basic food processing, heating , cooling, thermodynamics 

Teaching 

Pedagogy 

Practical experiment on cereals, pulses, oilseeds for value addition 

 

Detailed Syllabus 
 

Module-# Name of the experiment Hours 

Experiment-1 Study of different types of cleaners and separators 2 Hours 

Experiment-2  Determination of separation efficiency 2 Hours 

Experiment-3  Measurement of moisture content: dry basis and wet basis 2 Hours 

Experiment-4  Study of psychrometric chart and psychrometric processes 2 Hours 

Experiment-5 Study on drying characteristics of grains and determination of drying constant 2 Hours 

Experiment-6 Determination of EMC (Static and dynamic method) 2 Hours 

Experiment-7 Study of dryer(deep bed dryers, flat bed dryers, bin dryers, continuous flow 

dryer, mixing and non-mixing type), re-circulatory dryer, LSU dryer, RPEC dryer 

2 Hours 

Experiment -8 Study of dryer(Fluidized bed dryer, rotary dryer, spouted bed dryer, tunnel dryer 

and tray dryer) 

2 Hours 

Experiment-9 Study of rice milling equipment 2 Hours 

Experiment-10 Study of pulse milling equipment 2 Hours 

Experiment-11 Development of process flow charts with examples relating to processing of 

Cereals, pulses and oil seeds 

2 Hours 

 
 
 
 
 

 

Type Code Post-harvest Engineering of cereals, 

pulses & oil seeds Lab 

L-T-P Credits Marks 

P BTAG-P-PC-503 0-0-2 1 100 
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Objectives 1. To encourage the students to study advanced engineering developments 

2. To prepare and present technical reports. 

3. To encourage the students to use various teaching aids such as overhead projectors, 

power point presentation and demonstrative models. 

 

Pre-Requisites Knowledge of Speaking with globally accepted language and subject analysis. 

Teaching 

Pedagogy 

   Regular seminar presentation and evaluation with record keeping. 

 
 

METHOD OF EVALUATION: 

1. During the seminar session each student is expected to prepare and present a topic on 

engineering/ technology, for duration of about 8 to 10 minutes.  

2. In a session of one period per week, 5 students are expected to present the seminar.  

3. Each student is expected to present at least twice during the semester and the student is evaluated based 

on that.  

4. At the end of the semester, he / she can submit a report on his / her topic of seminar and marks are given 

based on the report. 

5. A Faculty guide is to be allotted and he / she will guide and monitor the progress of the student and 

maintain attendance also.  

6. Evaluation is 100% internal. 

 
 

Course Outcomes:  At the end of this course, the students will be able to: 
 

 

CO1 Outline the topics on modern technology; prepare implementation of the same as the presentation. 

CO2 Understanding the technologies used by extracting the new things to be implemented by reviewing the journals/research 

papers. 
CO3 Sketch the application of the technology for the use of the mankind. 

CO4 Analyse and correlate the new technology with the subject of interest for further study. 

CO5 Evaluate, plan and reframe the technology with the communication skills for a better explanation and presentation. 

CO6 Modify and design the concept into the realistic world. 

 
 
 
 
 
 

 
       
 

Type Code SEMINAR-III L-T-P Credits Marks 

PS BTPS-P-PS-501 0-0-3 1 100 
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Objectives 1. To encourage the students to study advanced engineering developments 

2. To prepare and present technical reports. 

3. To encourage the students to use various teaching aids such as overhead projectors, 

power point presentation and demonstrative models. 

 

Pre-Requisites Knowledge of Speaking with globally accepted language, subject analysis, practical 

implementation. 

Teaching 

Pedagogy 

   Regular contact with interns and evaluation with record keeping. 

 
 

METHOD OF EVALUATION: 

1. During the seminar session each student is expected to prepare and present a topic on 

engineering/ technology, for duration of about 8 to 10 minutes.  

2. In a session of one period per week, 5 students are expected to present the seminar.  

3. Each student is expected to present at least twice during the semester and the student is evaluated based on 

that.  

4. At the end of the semester, he / she 

can submit a report on his / her topic of seminar and marks are given based on the report. 

5. A Faculty guide is to be allotted and he / she will guide and monitor the progress of the student and 

maintain attendance also.  

6. Evaluation is 100% internal. 

 
 

Course Outcomes:  At the end of this course, the students will be able to: 
 

 

CO1 State the functioning of organization and observe changes for self-improvement. 

CO2 Explain how the internship placement site fits into a broader career field. 

CO3 Apply appropriate workplace behaviours in a professional setting. 

CO4 Solve real life challenges in the workplace by analysing work environment and conditions, and selecting appropriate skill 

sets acquired from the course CO5 Evaluate the internship experience in terms of personal, educational and career needs. 

CO6 Develop ideas for suitable start-ups to become successful entrepreneur. 

 
 
 

Type Code Evaluation of Summer 

Internship(ESI)-I 

L-T-P Credits Marks 

SC BTSC-P-SC-501 0-0-3 2 100 
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Sixth Semester 
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Objectives 1. Know the LPP and  simplex model 

2. Know about the transportation problems 

3. Know about nonlinear programme 

Pre-

Requisites 

Mathematics 

Teaching 

Pedagogy 

Regular classroom lectures with use of ICT as and when required, sessions are planned to be 

interactive with focus on real -l i fe  problem-solv ing activities. 

 

Detailed Syllabus 
 

Module-# Topics Hours 

 
Module-1 

Idea of engineering optimization problems, modeling of problems and principle of 

modeling, Linear Programming: Formulation of LPP, Graphical solution, 

. 

05 hours 

 
 

Module-2 

Simplex method, Big-M method, Dual simplex method, Duality theory. 07  hours 

 
 

Module-3 

Transportation problems: Finding an initial basic feasible solution by Northwest Corner 

rule, Least Cost rule, Vogel’s approximation method, Degeneracy, Optimality test, MODI 

method, Assignment problems: Hungarian method for solution of Assignment problems. 

Travel Salesman problem 

10 hours 

 
 

Module-4 

Non-linear programming: Introduction to non-linear programming. Unconstraint 

optimization: Fibonacci and Golden Section Search method. 

 

05 hours 

  
  Module-5 

Non-linear programming problem: Constrained optimization with equality constraint: 

Lagrange multiplier method. Constrained optimization with inequality constraint: 

Kuhn-Tucker condition. 

 

05 hours 

  
  Module-6 

Inventory Theory: General characteristics, Deterministic Inventory models: EOQ model 

with constant rate of demand, different rates of demand, EPQ Model. 

 

08 hours 

Total  40 Hours 

 

 

 

 

Type Code Optimization Engineering L-T-P Credits Marks 

BS BTBS-T-BS-601 4-0-0 3 150 
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Text Book 

3. Operation Research: J K Sharma Macmillan India Ltd. 

4. Operation Research, Prabhakar Pai ,Oxford University Press 

5. Operations Research, H.A.Taha, A.M.Natarajan, P.Balasubramanie, A.Tamilarasi, 

Pearson Education, Eighth Edition. 

Reference Books 

Operations Research, P.K.Gupta, D.S.Hira, S.Chand and Company Ltd, 2014. 

Operations Research, F.S.Hiller, G.J.Lieberman, Tata McGraw Hill, Eighth Edition, 

2005. 
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Objectives 1. Understanding the basic unit operation of dairy and food processing engineering including 

homogenization. 

2. Study of the dairy operations like pasteurization, sterilization , cream separation and 

packaging of milk. 

3. Study of evaporation, drying, boilers and  knowledge on plant design and layout. 

Pre-Requisites Physics and Environmental Science. 

Teaching 

Pedagogy 

Regular classroom lectures with use of ICT as and when required, sessions are planned 

to be interactive with focus on real -l i fe  problem-solving activities. 

Details Syllabus 
 

 
 
Module 

 
Topic 

 
Hours 

Module- 1 General introduction, dairy development in India; Deterioration in food products, major 
spoilage agents, physical, chemical and biological methods of food preservation;Growth  
phases (Log phase,Log-exponential phase, stationary phase and death phase) andfactors 
(temp ,pH,Water Activity, oxygen level )affecting growth of micro-organism.Microbial 
control. Different constituents of milk, factors affecting composition of milk, acidity, pH, 
density and specific gravity, lactometer, total solids and SNF, freezing point, boiling 
point; Changes of milk due to boiling, expansion of milk, viscosity, surface tension, 
flavor, colour, fouling of milk, effect of metals on milk, selection of metals for dairy 
industry; 
  

08 Hours 

Module- 2 Unit operations in various dairy and food processing systems; Process flow charts for 
product manufacture: pasteurised and sterilised milk, butter, yoghurt, cheese, flavoured 
milk, ice cream. 
Working principles of equipment for receiving: Milk reception in cans, receiving of bulk 
milk, milk transport tanks, important considerations during unloading of milk transport 
tanks, milk storage tanks, storage tank accessories, milk silos; Homogenization: 
advantages of homogenization, different forms of fat globules, homogenization principle 
and method, homogeniser and its parts, factors influencing homogenization. 
 

08 Hours 

Module -3 Pasteurisation: difference between pasteurisation, sterilisation and blanching, Long hold 
batch type pasteurisation, its advantages and disadvantages; HTST method- flow chart, 
advantages and disadvantages, important accessories and controls in HTST pasteurisation 
systems; Sterilization: difference between conventional sterilisation and aseptic 
processing, In-bottle sterilisation, Hydrostatic retort, Continuous rotary retort, UHT 
processing flow chart and system controls, Fouling in UHT systems and its control; 
Centrifugation: major processes for separation of food, principle of centrifugation, 
classification of centrifuges, brief description of tubular bowl centrifuge and disk bowl 
centrifuge. 

08 Hours 

Type Code Dairy and Food Engineering L-T-P Credits Marks 

PC BTAG-T-PC-601 4-0-0 3 150 
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Module-4 Butter manufacture: principal constituents of butter, unit operations in butter making and 
importance of ripening, ageing, churning, etc. in the butter making process; Preparation 
methods and equipment for cheese, paneer and ice cream; Filling and packaging: factors 
causing deterioration during milk storage, different types of packaging materials for milk 
and products, brief descriptions about the filling and metering of liquids and pastes, 
filling by gravity flow, Form Fill Seal system; Piston type filling system, aseptic filling of 
pouches. 

08 Hours 

Module -5 Evaporation: objectives of evaporation, basic components of evaporators, different types 
of evaporators; Single and multiple effect evaporaters, Steam economy ;Mass and energy 
balance in evaporation; Drying of liquid and perishable foods: principles of drying, drum 
dryer,Principle of drum dryer; spray dryer; Principle and components of spray drying 
freeze drying. Agglomeration of dried powder. 

08 Hours 

Module -6 Dairy plant design and layout, plant utilities;Different types of steam;Simple vertical 
Boiler, water tube, fire tube, selection of boiler for dairy and food processing plant, , 
multiple effect evaporation, vapor recompression; Thermal processing:; Thermal death 
time, D and z value, Process time calculations; Thermal processing equipment including 
the complete canning process. 

05 Hours 

TOTAL 45 Hours 

 
 
 

 

 Course Outcomes:  At the end of this course, the students will be able to: 

 

CO1 To know about Dairy development in India and deterioration in food products, major spoilage 

agents, physical, chemical and biological methods of food preservation 

CO2 To know about the working principles of equipment for reception and 

homogenization of milk. 
CO3 To know about pasteurization and sterilization of milk. 
CO4 Knowledge on value added product from the milk and packaging of milk and milk 

Text Books: 

1 
Ahmed, T. 1997. Dairy Plant Engineering and Management. 4th Ed. Kitab 

Mahal. 

2 
Rao, D.G. Fundamentals of Food Engineering. PHI learning Pvt. Ltd. New 

Delhi. 

3  
Dash, S K, Rayaguru K, Khan, M K. 2012. Concepts in Dairy and Food 

Engineering. OUAT, Bhubaneswar, 114 p. 

Reference Books: 

1 
 McCabe, W.L. and Smith, J. C. 1999. Unit Operations of Chemical 

Engineering. McGraw Hill. 

2 
Singh, R.P. & Heldman, D.R. 1993. Introduction to Food Engineering. 

Academic Press. 

3 
Toledo, R. T. 1997. Fundamentals of Food Process Engineering. CBS 

Publisher. 
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product. 

CO5 To know about evaporation , drying and thermal processing of food products  

CO6 To know about filtration, membrane separation and nano-materials  
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Objectives 1. Know the different methods to measure the soil moisture content in the field. 

2. Understand the different methodologies to compute the water requirements of crops. 

3. Analyze the economic aspects of drainage projects.  

Pre-Requisites knowledge on water cycle  

Teaching 

Pedagogy 

Regular classroom lectures with use of ICT as and when required, sessions are planned 

to be interactive with focus on real -l i fe  problem-solving activities. 

 

Detailed Syllabus 

Module-# Topics Hours 

Module -1 Irrigation and its importance; Irrigation potential and actually used from different 

sources, means to enhance the potential; Soil moisture content – Determination of 

soil moisture content by gravimetric method. Neutron probe, Tensiometer and 

gypsum block method; measurement of discharge/irrigation water by weirs, 

notches, orifices, mouth pieces, Parshall flume and cutthroat flume 

08 

Hours 

Module -2 Conveyance of Irrigation Water Canals- classifications of canals and terminologies 

used in canal sections; design of economical channels section, design of unlined 

channels in non-alluvial soil, Kennedy’s and Lacey’s theory for design of unlined 

channel in alluvial soil , comparison between Kennedy’s and Lacey’s theory, 

numerical problem on design 

of unlined channels in alluvial and non-alluvial soil; Underground water 

conveyance system in pipes- irrigation structures used in fields, Study of canal 

lining and economic feasibility of lining of channels 

08 

Hours 

Module -3 Soil-Water-Plant Relationship and Water Requirement of Crops Study of soil-

water-plant relationship, soil water movement in crop root zone, Water 

requirement of crops- computation and measurement of crop water 

requirement by various methods, evapotranspiration of crops and methods 

employed to measure it; Irrigation scheduling – determination of frequency of 

irrigation for different crops, determination of quantity of irrigation for 

each crop in the field; adaptability, characteristics and types of border, check-basin 

and furrow irrigation; micro irrigation; design of border, check-basin and furrow 

irrigation methods, micro irrigation, Land grading and 

leveling – study of different methods of land grading, smoothing and leveling. 

08 

Hours 

 

Type Code 
 

  Irrigation and Drainage Engineering L-T-P Credits Marks 

PC BTAG-T-PC-602 3-0-0 3 150 



40 | P a g e  
 

 

 
 
 
 
 
 

 
 

Module-4 Irrigation scheduling – determination of frequency of irrigation for different crops, 

determination of quantity of irrigation for 

each crop in the field; adaptability, characteristics and types of border, check-basin and furrow 

irrigation; micro irrigation; design of border, check-basin and furrow irrigation methods, micro 

irrigation, Land grading and 

leveling – study of different methods of land grading, smoothing and leveling. 

08 Hours 

Module-5 Water logging and Drainage 

Introduction, forms of excess water, causes and impacts; objectives of drainage, extent of 

drainage problems in the state; definition, classification of drainage systems, types of surface 

drainage methods and their application, drainage coefficient and its importance in drainage 

design; various methods to determine drainage coefficient, (GW and vadose zone) design of 

surface drainage system; purpose and benefits of sub-surface drainage, classification of sub-

surface drainage systems; Drainage investigation- Reconnaissance survey, detailed survey of 

drainage basin, Investigations on hydraulic conductivity, drainable porosity, groundwater 

hydrology;  
 

08 Hours 

Module-6 Design of sub-surface drainage system for (i) Steady state condition (ii) Unsteady state 

condition- Dupuit-Forchhemeir assumptions and their applicability, derivation of Hooghoudt’s 

equation (Ellipse equation) for spacing between drains, solution of drain  

spacing using equivalent depth concept; Derivation of Ernst equation for spacing between 

drains in heterogeneous soil profile; unsteady state drainage equations; Design of tile drainage 

system, ancillary components of sub-surface drainage system; Layout, construction and 

installation of drain pipes, drainage outlet 

05 hours 

Total 
  45 Hours 
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Course Outcomes:  At the end of this course, the students will be able to: 
 

 

CO1 Introduction to irrigation methods and designing irrigation systems 

CO2 Conveyance of Irrigation Water and associated losses 

CO3 Knowledge on requirement of water for Plants 

CO4 Introduction to Drainage methods and designing drainage systems 

CO5 Land reclamation methods 

CO6 Acquire knowledge about sub surface drainage system 

 

 

 

 

 

 

 

 

 

 

 

 

 

Text Books: 

1 
Michael A.M. 2012. Irrigation: Theory and Practice. Vikas Publishing 

House New Delhi 

2 

Majumdar D. K. 2013. Irrigation Water Management Principles. PHI 

learning Private Limited New Delhi 2
nd

 Edition  

 

3  
Bhattacharya A K and Michael AM. 2013. Land Drainage, Principles, 

Methods and Applications. Vikas Publication House, Noida (UP). 

Reference Books: 

1 
Panigrahi, B. 2013. A Handbook on Irrigation and Drainage. New India 

Publishing Agency, New Delhi 

2 
Murthy V V N. 2013. Land and water Management Engineering. Kalyani 

Publishers, New Delhi. 

3 
Israelsen O W. and Hansen V. E and Stringham G. E. 1980. Irrigation 

Principles and Practices, John Wiley & Sons, Inc. USA. 
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Objectives To impart the fundamental knowledge to the student on the importance of human engineering 

and safety in the field of agriculture machinery 

Pre-Requisites Farm Machinery and Farm Power 

Teaching 

Pedagogy 

Regular classroom lectures with use of ICT as and when required, sessions are planned to 

be interactive with focus on real -l i fe  problem-solving activities. 

 

Detailed Syllabus: 

 

Module-# Topics Hours 
 

 

Module-1 

Human Factor: 

 

Importance of the human factors. How it is beneficial for the farm machinery design; 

Human factors in system development - Human factors defined, focus of human factors, 

manual, mechanical; Objectives of human factors its approach, history, system (human-

machine system); Automated system. Information storage, information processing. Action 

function;  

09 

Hours 

Module-2 Human Performance: 

Human Performance - Concept on information and displaying information; Information 

input process- Types of information, presented by display; Classification, visual display 

(four major types);Auditory display, speech communication. 

09 Hours 

Module - 3 

Human Controls: 

Biomechanical of motion - Definition, lever system in the body, active forces (muscles), 

passive forces; Biomechanical in the workplace, (neck, shoulder, back) niosh citing 

guides, Types of body movements - Joints, classification of joints, structural, functional 

classification of movement, glidings, angular movement; Range of movements, strength 

and endurance, speed and accuracy,Human Control of System - Muscles physiology, 

work physiology, heart rate; Measures of physiological strain, o2 uptake, maximum 

aerobic power; Energy consumption, grades of works. Subjective rating scale;Human 

motor activities, control , tools, and related devices, Anthropometry - Ergonomics and 

anthropometry, Use of anthropometry data, percentile value, Arrangement and utilization 

of work space. 

09 Hours 

Module - 4 

Introduction to Anthropometry: 

Atmospheric conditions - Atmospheric conditions, thermo-regulation in human, thermal 

comfort; Heat exchange process, avenue of heat exchanges; Heat exchange equations, 

environment factors influencing heat exchange; Effect of clothing on heat exchange, 

Effective temperature, wet bulb globe temperature; Heat stress-Physiological effects on 

heat stress, Cardio-vascular response sweating, heat illness, individual difference and heat 

stress; Acclimatization to heat stress, heat stress index, heat index . 

09 Hours 

Module -5 

Safety of Human:  

Safety - Dangerous machine regulation rule, Odisha dangerous machine regulation rule 

2008,Compensation to accident victims; Safety aspects of tractor and trailers with driver; 

Safety aspects chaff cutters, Safety in spraying operation and use of safety gadgets; Safety 

aspects of threshing, spraying operation and Chaff cutting and tractor & trailer operation 

 

Type Code Human Engineering & Safety in Agriculture L-T-P Credits Marks 

PE BTAG-T-PE-602 3-0-1 3 150 
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etc. 

 

Module -6 

Working environment and work space design : Calibration of the subject using bi-cycle 

ergo-meter and mechanical tread mill, Use of respiration gas meter from human energy 

point of view and use of heart rate monitor in different farm operations, Use of different 

subject rating scales, Optimum work space layout and locations of controls for different 

tractors, noise and vibration equipment, safety gadgets for various power driven 

equipment, drudgery of farm women in manual drawn equipment 

09  Hours 

Total 40 Hours 

 
 
 

 

 

 

Course Outcomes:  At the end of this course, the students will be able to: 
 

 

CO1 Understand the importance of human factors and their application in system development 

CO2 Know the effect of visual, auditory and factual displays in human performance. 

CO3 Understand the importance of optimum work-rest cycles in endurance. 

CO4 able to ideally design the work space in accordance to 

anthropometry. 
CO5 To have the general understanding safety features and regulation acts in 

farm machinery. 

CO6 To gain knowledge about work environment system. 

 
 

 
 
 
 
 
 
 
 
 
 
 
 

Text Books: 

1 Ernest and Mc Cormick, E.L. (1970). Human factors in engineering and design. Mc Graw Hill Co., New York 

2 
Grandjean, E. (1988). Fitting the task to the man. Taylor and Francis, 

London.
 

    

Reference Books: 

1 
Liljedhal, J.B, Carleton, W.M, Smith, P.K and David, M. (1978). Tractors and power units. John Wiley and sons, 

New York 

2 Murrel, K.H.F. (1978). Ergonomics, Man in his working environment. Chapman and Hall, London. 

3 Astrand, O.P and Rodhal, J. (1977). Work Physiology. Mc Graw hill Co. New York 

4 https://www.faa.gov/regulations_policies/handbooks_manuals/ 
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Objectives To significantly raise the employability of the students to a level where they are able to clear campus 

selection process and at the same time develop an attitude of constant self-improvement throughout 

their career. 

 

Pre-Requisites To help students practiced and understand the various company pattern tests.  

Teaching 

Pedagogy 

Regular classroom lectures with use of ICT as and when required, sessions are planned to be 

interactive with focus on real  l i fe  problem solving activities. 

 

 

Detailed Syllabus 

 

 
 

 

Type Code EET-4 L-T-P Credits Marks 

MC BTSC-T-MC-603 3-0-1 3 150 

Module-# Topics Hours 

 

Module-1 

Specialty agriculture, Sustainable, high yielding agriculture that can be economically viable 

in hilly and small land.   

Renewable Energy Sources 

Solar energy from the sun, Geothermal energy from heat inside the earth, Wind energy, 

Biomass from plants and Hydropower from flowing water for use in agriculture. 

 

5 Hours 

 
 

Module-2 

  Food Processing and value addition 

Value-added food products are raw or pre-processed commodities whose value has been 

increased through the addition of ingredients or processes that make them more attractive 

to the buyer and/or more readily usable by the consumer. It is a production/ marketing  

strategy driven by customer needs and perceptions. 

 

 
5 Hours 

 
 

Module-3 

Hi-tech /Protected Cultivation 

Protected cultivation under green house together with solar and photovoltaic 

systems,Pumps, UV filters and lighting to be sustainable and environment friendly through 

the use of modern solar technology and be supported and operated independently. 

 
5 Hours 

 
 

Module-4 

Drone in Agriculture 

Drones equipped with special imaging equipment called Normalized Difference 

Vegetation Index (NDVI) use detailed color information to indicate plant health. This 

allows farmers to monitor crops as they grow so any problems can be dealt with fast 

enough to save the plants 

 

5 Hours 

 
 

 

                                                                    Total  
20Hours 
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Course Outcomes:  At the end of this course, the students will be able to: 
 

 

CO1 To help students explore their values and career choices through individual skill assessments 

CO2 To make realistic employment choices and to identify the steps necessary to achieve a goal 

CO3 To develop and practice self-management skills for the work site 

CO4 To explore and  practice basic communication skills 
CO5 To learn skills for discussing and resolving problems on the work site 
CO6 To assess and improve personal grooming 

Text Books: 

1 Quantitative aptitude by R S Aggarwal 

2 Quantitative Aptitude for CAT by Arun Sharma 
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Objectives 1. Understanding the basic unit operation of dairy and food processing engineering including 

homogenization. 

2. Study of the dairy operations like pasteurization, sterilization, cream separation and 

packaging of milk. 

3. Study of evaporation, drying , boilers and  knowledge on plant design and layout. 

Pre-Requisites Physics and Environmental Science. 

Teaching 

Pedagogy 

Experiment in laboratory and by visiting to dairy plants 

 

 

Detailed Syllabus 
 

 

Module-# Topics Hours 

Experiment-1  Determination of specific gravity of milk  2 Hours 

Experiment-2 Determination of fat content of milk  2 Hours 

Experiment-3 Study of pasteurizer 2 Hours 

Experiment-4 Study of sterilizer and canning process 2 Hours 

Experiment-5 Study of homogenizer 2 Hours 

Experiment-6 Study of cream separator 2 Hours 

Experiment-7 Study of butter churn 2 Hours 

Experiment-8  Study of evaporators 2 Hours 

Experiment-9  Study of milk dryers 2 Hours 

Experiment-10 Study of freezers 2 Hours 

 
 
 

 
 

 

 

 

Type Code Dairy and Food  Engineering Lab L-T-P Credits Marks 

P BTAG-P-PC-601 0-0-2 1 100 
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Type Code 
 

Irrigation and Drainage Engineering Lab  
L-T-P Credits Marks 

P BTAG-P-PC-602 0-0-3 1 100 

 
 

Objectives 1. Know the different methods to measure the soil moisture content in the field. 

2. Understand the different methodologies to compute the water requirements of crops. 

3. Analyze the economic aspects of drainage projects.  

Pre-Requisites knowledge on water cycle  

Teaching 

Pedagogy 

Practical visit to dam, and do experiment in laboratory 

 
 

Evaluation Scheme 
 

 
Detailed Syllabus 

 

Module-# Topics Hours 

Experiment-1 Measurement of soil moisture content by gravimetric method / tensiometer 2Hours 

Experiment-2 Measurement of soil moisture content by double ring infiltrometer / Pan 

evaporation method 

evaporation method 

2Hours 

Experiment-3 Computation of evapotranspiration by modified Penman method 2Hours 

Experiment-4 Measurement of irrigation water by velocity-area method / different weirs/ 

circular orifice 
2Hours 

Experiment-5 Measurement of irrigation water by parshall and cut throat flume 2Hours 

Experiment-6 Study of advance and recession of irrigation water in borders / furrows/ 

check basin 

2 Hours 

Experiment-7 Estimation of drainage coefficient 2 Hours 

Experiment-8 Determination of pH of soil and water 2 Hours 

Experiment-9 Determination of electrical conductivity of soil and water 2 Hours 

Experiment-10 Design of surface drainage system / sub-surface drainage system 2 Hours 

Experiment-11 Measurement of in situ hydraulic conductivity of two layered soil by Ernst 

method 

 

Experiment-12 Estimation of gypsum requirement for reclaiming alkali soils 2 Hours 

Total 24 Hours 
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Objectives To analyze the designing process of  equipment for Harvesting and processing and value 

addition of agricultural produce 

Pre-Requisites Knowledge of  farm machinery and equipment and Engineering properties of agricultural 

produce 

Teaching 

Pedagogy 

Regular classroom lectures with use of ICT as and when required, sessions are planned 

to be interactive with different examples and monitoring of progress from time to time. 

 

Detailed Syllabus 
 

Projects  
1. Fabrication of Solar power grass cutter (prototype model) 

2. Agricultural Paddy Cleaning System by using Solar Power 

3. Portable vegetable Cutter and Slicer 

4. Fabrication of low cost harvesting machine 

5. Fabrication of solar seed dryer 

6. Fabrication of tomato grader 

7. Sensor based Automatic  Fault Egg Sorting Machine 

8. Automatic soil Moisture Controlling System for Garden 

9. Fabrication of solar operated spray pump 

10. Fabrication of  solar operated automatic bird repellent device 

11. Fabrication of composite grain separator 

12. Fabrication of Beans Sheller machine 

13. Design and fabrication of chili seeds extractor. 

14. Design and fabrication of a tomato seed extractor. 

15. Design and fabrication of a brinjal seed extractor. 

16. Study on Moringa leaf powder. 

17. Study on extruded vegetables. 

18. Use of IOT for measuring flow velocity in channel. 

19. Study on egg yolk and egg  white  powder 

20. Study on egg shell powder 
 
Course Outcomes:  At the end of this course, the students will be able to: 

 

 

CO1 Utilization of solar power in agricultural operation for drudgery reduction 

CO2 Quality improvement of agricultural produce 

CO3 Efficient utilization of irrigation of water 

CO4 Development of  cost saving devices for agricultural operation 

Type Code Project-IV L-T-P Credits Marks 

PS BTAG-P-PS-602 3-0-1 2 150 
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CO5 Utilization of food waste for useful purpose 

CO6 Value addition of agriculture produce 
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4
TH

 Year Course Structure
 

 2022-26 Batch 

Seventh Semester  Eight Semester 

Theory  Theory 

 
 

Sl. 
No 

 

 
Cou
rse 

 

 
Course Code 

 

 
Course Title 

 

 
L - T - P 

 

 
Credi
ts 

 
 

Sl. 
No 

 

 
Cours
e 

 

 
Course 
Code 

 

 
Course 

Title 

 
L - T - 
P 

 

 
Credi
ts 

1 PC BTAG-T-PC-
701 

Ground Water, 
Wells and Pumps 

3-0-0 3 Theory 

1 OO BTAG-T-
PS-803 

Natural 
resource 
Manage
ment 

3-0-0 3 

2 PC BTAG-T-PC-
702 

Post-Harvest 
Engineering of 
Horticultural 
Crops 

3-0-0 3 Practical 

1 PC BTAG-P-
PS-803 

Projects 0-0-3 8 

2 PC BTAG-P-
PS-802 

Compreh
ensive 
Viva 

0-0-3 2 

Grand Total Hours/ Credit 6 13 

3 PE BTAG-T-PE-701 Renewable Energy 
Sources 

3-0-0 3  

4 OE BTAG-T-OE-
701 

Artificial 
Intelligence and 
machine Learning 

3-0-0 3  

5 OE 
BTBS-T-OE-702 

Disaster 
Management 

3-0-0 3  

       

Total Credits(Theory) 15 15  

Practical  

1 PC BTAG-P-PC-
702 

Post-Harvest 
Engineering of 
Horticultural 
Crops Lab 

0-0-2 1  

2 PS BTAG-P-PS-
701 ESI - 3 

0-0-4 2  

3 PS BTAG-P-PS-
702 Seminar - 3 

0-0-2 1  

  

  

8 4  

Grand Total Hours/ Credit 23 19  
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Program Outcomes (UG Engineering) 
 

Graduates Attributes (GAs) form a set of individually assessable outcomes that a r e the components 

indicative of the graduate’s potential to acquire c o m p e t e n c e  to practice at the appropriate level.   The 

Program Outcomes (POs) for UG Engineering programmers defined by NBA are: 

PO1. Engineering Knowledge:      Apply t h e  k n o w l e d g e o f  m a t h e m a t i c s , s c i e n c e ,     

engineering fundamentals, and an engineering specialization to the solution of complex engineering 

problems. 
 

 

PO2.  Problem Analysis:  Identify, formulate, review research literature, and analyses complex engineering 

problems reaching substantiated conclusions using first principles of mathematics, n a t u r a l  sciences, and 

engineering s c i en c es . 
 

 

PO3.  Design/Development of Solutions: Design s o l u t i o n s  for complex engineering problems and 

design system c o m p o n e n t s  or processes that meet the specified needs  with appropriate 

consideration for   the   public   health   and   safety,   and   the   cultural, societal, and environmental 

considerations. 
 

 

PO4.     Conduct  I n v e s t i g a t i o n s   of  Complex  P r o b l e m s :       Use  research-based    knowledge   

and r e s e a r c h  methods including design of experiments, analysis and  interpretation of data,  and  

synthesis of the information to provide valid conclusions. 
 

 

PO5.  Modern  Tool Usage:  Create, s e l e c t , and a p p l y appropriate techniques, resources, and m o d e r n 

engineering and  IT tools including  prediction  and  modeling  to complex  engineering activities  with  an 

understanding of the limitations. 
 

 

PO6.  The Engineer and Society:   Apply  reasoning informed by the contextual knowledge to assess 

societal,  health, safety,  legal  and  cultural issues  and  the  consequent  responsibilities relevant  to  the 

professional engineering practice. 
 

 

PO7.  Environment and Sustainability: Understand the impact of the professional engineering solutions 

in societal and environmental contexts, and demonstrate the knowledge of, and need for sustainable 

development. 
 

 

PO8.  Ethics: Apply ethical principles and commit to professional ethics and responsibilities and norms 

of the engineering practice. 
 

 

PO9.  Individual and Team Work: Function effect ively as an individual, and as a member or leader  

in diverse  teams, and in multidisciplinary settings. 
 

 

PO10.      Communication:    Communicate    effectively   on   complex   engineering   activities   with   the 
Engineering community and with society at large, such as, being able to comprehend and write effective 
reports and design documentation, make effective presentations, and give and receive clear instructions. 
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PO11.     Project M a n a g e m e n t    and   Finance:   Demonstrate k n o w l e d g e  a n d    understanding 

o f  t h e  engineering and management principles and apply these to one’s own work, as a member and 

leader in a team, to manage projects and in multidisciplinary environments. 

 
PO12.  Life-long L e a r n i n g :  Recognize  the need f o r , and h av e t h e  preparation and ability to engage in 

independent and life-long learning in the broadest context of technological change. 
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Course Types & Definitions 
 

 

L  Lecture 

T  Tutorial 

P  Laboratory / Practical / Sessional 

WCH Weekly Contact Hours 

BS Basic Sciences 

HS Humanities & Social Sciences (including Management) 

ES Engineering S c i e n c e s  

PC Professional Core 

PE Professional E l ec t i v e  

OE Open Elective  

MC Mandatory Course 

SC Skill Course 

EEC Employability Enhancement Course 

SEPD Skill Enhancement and Personality Development 
 

NPTEL  National Programme on Technology Enhanced Learning 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



6 | P a g e  

 

Subject Code Format 
 

 
 
 
 

-                -                              - 
 

 
 
 
 
 
 
 

BT: B.TECH 
MB: MBA 
MC: MCA 
MT: M.TECH 
MS: M.SC. 

Program 

 
EE: EEE 
EC: ECE 
CE: CIVIL 
CS: CSE 
CA: CSE (AE) 
CI: CSE (IOT) 
ME: MECH 
AG: AGRICULTURE 

BS: BSH/1
ST YEAR 

Not Applicable for 
MBA/MCA 

 

Lead Branch 

 

T: Theory 

P: Practical 
 

 

Subject Type 

 

 

BS: Basic Science 

HS: Humanities and Social Sciences 

ES: Engineering Sciences 

PC: Professional Core 

PE: Professional Elective 

OE: Open elective 

MC: Mandatory Courses 

SC: Skill Course/EEC/Internship 

PS: Project/Seminar 

OO: MOOCS 

FM: Finance Specialization 

MM: Marketing Specialization 

HR: Human Resource Specialization 

Semester  
 
 

Serial Number 

 
 

Subject Category 
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Part 2 

                            4th Year B. Tech. 

(AGRICULTURE ENGINEERING) 
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Evaluation process 
 

1. Evaluation Process of Theory Subjects: 

 
Internal Examination (B. Tech, Autonomous) 

Sr No Type of Test Marks Frequency Total Marks Reduced Marks 

1 Modular Test 25 4 100 
50 

2 Online Quiz Test 10 4 40 
10 

3 Assignment 10  20 
10 

4 Subject Specific Project 15 1 15 
15 

5 Attendance 15 1 15 
15 

TOTAL 
190 100 

Pass Marks 
45 

 
Proposed External Examination (B. Tech, Autonomous) 

Sr No Type of Test Mark Frequency Total Mark 

1 End Semester Examination 100 1 
100 

Pass Marks 35 

 
2.         Evaluation Process of Practical Subjects: 

 

 

Components Marks Frequency Assigned To 
 

Attendance 
 

10 
Closing            of 

Instruction 

 

To be retrieved from CMS 

 

Daily Performance & Viva-voce 
 

40 
On   the   day   of 

Experiment 

Concerned Faculty (Upload in CMS in 

weekly basis) 

 

Lab Record 
 

20 
On   the   day   of 

Experiment 

 

Concerned Faculty 

 

End-Semester Lab Test 
 

30 
 

1 
At the end of the semester as per the 

schedule published by Examination Cell 
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Total 
100  

 

 

 

 

 
 

 

 

3.         Evaluation Process of Skill Courses: 
 

Components Marks Frequency Assigned To 

End-Semester Examination 100 1 Examination Cell/ Concerned Faculty 

Total 100  

4.         Evaluation Process of Mandatory Courses: 
 

Components Marks Frequency Assigned To 

In-Semester Evaluation 100 1 Examination Cell/ Concerned Faculty 

Total 100   
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Objectives 1. Know about the sources of ground water and aquifers 

2. Understand different well hydrology 

3. Acquire knowledge about pump 

Pre-Requisites Basic Soil and Water Conservation Engineering 

Teaching Pedagogy Regular classroom lectures with use of ICT as and when required, sessions are planned to be 

Interactive with focus on real-life problem-solving activities. 

Detailed Syllabus 
 

Module-# Topics Hours 

 

Module-1 

Introduction to ground water, wells and pumps: occurrence and distribution of ground 

water; properties affecting groundwater, vertical distribution of groundwater; Aquifers 

Types, geologic formations and aquifer properties. Sub surface investigations of ground 

water - Drilling tests, water level measurement, geophysical, resistivity, potential, 

radiation,temperature, caliper logging;Artificial recharge of ground water – concept and 

different methods of recharging. 

07 hours 

 
 
Module-2 

Groundwater and well hydraulics – Steady unidirectional flow in confined aquifer, flow 

in unconfined aquifer, steady radial flow to a well in confined and unconfined aquifer, 

steady radial flow in unconfined aquifer with uniform recharge, Unsteady radial flow in 

confined aquifer, Theis, Cooper-Jacob method, Chow method of solution, Theis 

recovery method etc., Unsteady radial flow in an unconfined aquifer,Unsteady radial 

flow in leaky aquifer, Well flow near aquifer boundaries (near a stream), Well flow near 

aquifer boundaries (other boundaries). 

07 hours 

 
 
Module-3 

Multiple well system, partially penetrating wells, well losses, specific capacity etc.;Water 

wells– Types, Method of drilling deep wells, well completion, Well design, protection of 

wells,Selection of wells,Development of wells and well testing; Surface investigation of 

ground water – Geologic, remote sensing, geophysical exploration, electrical resistivity, 

seismic refraction, magnetic, water witching methods; 

 

07 hours 

Module -4  Sea water intrusion – Occurrence of saline water, intrusion, relation between fresh and salt 

water intrusion; Control, recognition of sea water in ground water; Quality of ground water 

–Sources, measurement of water quality, chemical, physical and biological analysis;Ground 

water sampling, water quality criteria; Water lifting devices-Manual and animal drawn 

water lifting devices, positive displacement pumps; Different types of pumping machinery, 

Reciprocating pumps and Classification of variable displacement pumps and component 

parts of centrifugal pumps. 

07 hours  

Type Code     Ground Water, Wells and Pumps L-T-P Credits Marks 

PC BTAG-T-PC-701 3-0-0 3 200 
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Module -5  Power requirement in pumping; Centrifugal pumps-Performance characteristic curves of 

centrifugal pumps and pump selection, Effect of speed and impeller diameter on head 

capacity, discharge, power requirement and efficiency of centrifugal pumps,Design of 

centrifugal pumps;Priming and self-priming devices, Installation of centrifugal pumps, 

Trouble shooting of centrifugal pumps, Roto-dynamic pumps and their classification; Deep 

well turbine pumps;Submersible pumps: Introduction, working principle, construction 

details, storage and preservation of submersible pump, common causes of breakdown of 

submersible pump, common troubles and remedies. 

6 hours  

 
 
Module-6 

Ground water movement – Darcy law, poiseulles law ,coefficient of permeability/ 

hydraulic conductivity, general flow equation, ground water flow direction- flow nets, 

flow in relation to groundwater contours, flow across  water table, flow across a 

boundary of different hydraulic conductivity. 

 

6 hours 

Total  40 Hours 

 

Text Book 

1. D.K. Todd, Ground water hydrology,. John Wiley & Sons, New York 

2. S. P. Garg, Groundwater and tube wells,. Oxford & IBH Publishing Co.Ltd., New Delhi 

3. H.M.Raghunath, Ground water, new age publications, New Delhi 

4. H.S. Nagabhusan Ground water hydrology, CBS Publishers and Distributors, New Delhi. 

Reference Books 

1 J.C. Paul and B. Panigrahi. Practical Manual on Ground Water Hydrology, CAET, 

OUAT, Bhubaneswar 

2 A. M. Michael, S. D. Khepar and S. K. Sondhi. Water well & Pump Engineering, Tata Mc-Graw 

Hill 
 
 
 

Course Outcomes 

CO1 Understand the occurrence, distribution, and movement of groundwater, aquifers, and their properties. 

CO2 Apply principles of groundwater hydraulics to analyze flow conditions and behavior in confined and 

unconfined aquifers. 

CO3 Evaluate and design various types of wells and understand the processes of drilling, development, and testing. 

CO4 Analyze groundwater quality, seawater intrusion phenomena, and select appropriate water lifting devices and 

pumping machinery. 

CO5 Analyze the performance characteristics of centrifugal and submersible pumps and understand pump design, 

operation, and troubleshooting. 

CO6  Apply hydraulic theories and flow equations to model and interpret groundwater movement and flow nets. 
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Objectives 1. To understand different unit operations involved in processing of major horticultural crops. 

2. To understand working principles of different machineries used for processing of fruit, 

Vegetables and spices. 

3. To understand different means of storage and value addition of fruits and vegetables along 

with the cold chain. 

 

Pre-Requisites Basic knowledge on engineering properties of horticultural crops.  

Type Code 
 

Post-Harvest Engineering of Horticultural 
Crops  

L-T-P Credits Marks 

PC BTAG-T-PC-702 3-0-0 3 200 
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Detailed Syllabus 

 
 
 
 

Module-# Topics Hours 

 
 
Module-1 

Importance of processing of fruits and vegetables, spices, condiments; Characteristics and 

properties of horticultural crops important for processing; Preservation Technology: General 

methods of preservation of fruits and vegetables, Brief description and advantages and 

disadvantages of different physical/chemical and other methods of preservation. 

 

 

 

06 Hours 

Module-2 Flowcharts for preparation of different finished products, Food supply chain; Sorting and 

grading equipment; Peeling: Different peeling methods and devices (manual peeling, 

mechanical peeling, chemical peeling, and thermal peeling); Post-harvest management of 

spices. 

 

 

 
 
 

    07 Hours 

Module - 3 

Slicing of horticultural crops: equipment for slicing, shredding, crushing, chopping, juice 

extraction, etc Blanching: Importance and objectives; blanching methods, effects on food 

(nutrition, colour, pigment, texture) 

 

 
 

06 Hours 

 

 

Module – 4 

 

 

 

Chilling and freezing: Application of refrigeration in different perishable food products. 

Thermophilic, mesophilic & Psychrophilic micro-organisms, Chilling requirements of 

different fruits and vegetables, Freezing of food, freezing time calculations, slow and fast 

freezing. Equipment for chilling and freezing (mechanical & cryogenic), Effect on food 

during chilling and freezing, Cold storage heat load calculations and cold storage design, 

refrigerated vehicle and cold chain system: 

 

 
 
 

07 Hours 

Module – 5 

 

Dryers for fruits and vegetables, Osmo-dehydration; Handling and transportation of fruits 

and vegetables, Pack house technology, Minimal processing; Common methods of storage, 

Low temperature storage, evaporative cooled storage. Quality control in vegetables 

processing, HACCP system. 

 

 
 

07 Hours 

Module – 6 

 

Controlled atmospheric storage, Modified atmospheric packaging; Post harvest 

management and equipment for spices; Packaging of horticultural commodities, Packaging 

requirements (in terms of light transmittance, heat, moisture and gas proof, 

microorganisms, mechanical strength), Different types of packaging materials commonly 

used for raw and processed fruits and vegetables. 

 

 

 

 
07 Hours 

TOTAL 

 
40 Hours 
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Course Outcome 

 

 

CO1 To Know the different means of storage and value addition of fruits and vegetables  

 

CO2 To gain knowledge on  grading & sorting  equipments  used in post harvest operations 

CO3 To Understand the basics of selection of appropriate machines used in post harvest. 

CO4 To know various refrigeration technique used in post harvest  operations. 

CO5 To Know various drying  technique used in post harvest operations. 

CO6 To Know various packaging  technique used in post harvest operations. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Text Books: 

1 

Sudheer, K P. and Indira, V. 2007. Post Harvest Engineering of horticultural crops. New India Publishing House. 

 

 

2  
Srivastava and Sanjeev Kumar. 2008. Fruit and vegetable preservation: principles and practices. Kalyani 

Publishers 

 

Reference Books:  

1 
 Pandey, R.H. 1997. Post harvest Technology of fruits and vegetables (Principles and practices). Saroj Prakashan, 

Allahabad 

 

2 
Fellows, P. 2008. Food Processing Technology. Woodhead. 

 

3 
 Lal Giridhari, Siddappa and Tondon. 2001. Preservation of fruits and vegetables. ICAR, New Delhi 

 

Type Code 
 

Artificial Intelligence and machine Learning L-T-P Credits Marks 

OE BTAG-T-OE-701 3-0-0 3 200 
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Objectives  

 

Pre-

Requisites 

Basic computer knowledge  

Teaching 

Pedagogy 

Regular classroom lectures with use of ICT as and when required, sessions are planned to be 

interactive with focus on problem solving activities. 

Detailed Syllabus 

 
 
 
 

Module-# Topics Hours 

 
 
Module-1 

Introduction –The Foundations of Artificial Intelligence, INTELLIGENT AGENTS – Agents 

and Environments, Good Behavior: The Concept of Rationality, the Nature of Environments, 

the Structure of Agents. 

   7 Hours 

Module-2 Solving problems by search - 1: Problem-Solving Agents, formulating problems, Searching 

for Solutions, Uninformed Search Strategies, Breadth-first search, Depth-first search, 

Searching with Partial Information. 

  7 Hours 

Module - 3 

Solving problems by search – 2: Informed (Heuristic) Search Strategies, Greedy best-first 

search, A* Search, CSP, Means- End-Analysis. 

Advanced Search: Constructing Search Trees, Stochastic Search, Minimax Search, Alpha-Beta 

Pruning Basic knowledge. 

 

 

 

 

 

 

 

  

REASONING – Representing Knowledge in an Uncertain Domain, The Semantics of Bayesian 

Networks, Efficient Representation of Conditional Distribution, Exact Inference in Bayesian 

Networks, 

Approximate Inference in Bayesian Networks 

7 Hours 

Module - 4 

Knowledge Representation and Reasoning: Propositional logic, Predicate logic, First order 

logic, Inference in first order logic, Clause form conversion, Resolution. Chaining- concept, 

forward chaining and backward chaining, Utility theory and Probabilistic reasoning, Hidden 

Markov model, Bayesian Networks. 

7 Hours 

Module - 5 

Learning: Forms of Learning, Supervised Learning, Learning Decision Trees Knowledge in 

Learning: Logical Formulation of Learning, Knowledge in Learning, Explanation-Based 

Learning, Learning Using Relevance Information, Inductive Logic Programming. 

7 Hours 

Module - 6 
Ethics and Safety in AI: Limits of AI, Ethics of AI – Surveillance, security and 

privacy, Fairness and bias, Trust and transparency, AI safety. 

5 Hours 

Total 
  40 Hours 



16 | P a g e  
 

 

 

 

 

 
 
 

 
 
 
 
Course Outcomes 
 

CO1  
Understand the fundamental concepts, theories, and principles of Artificial 
Intelligence. 

CO2 Acquire knowledge about different search techniques of AI applications. 

CO3 Develop practical skills to identify suitable solutions using heuristic functions, 
optimization algorithms and search algorithms. 

CO4 Learn techniques for logic, reasoning &amp; knowledge representation in AI, basics 
of Machine. Learning as a subfield of Artificial Intelligence area. 

CO5 Apply AI applications to solve and analyze real world problems. 

CO6 Design the safety tools using AI. 

 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Text Books: 

1 
Elaine Rich, Kevin Knight, & Shivashankar B Nair, Artificial Intelligence, McGraw 

Hill,3rd ed.,2009 

2 
 Stuart Russell, Peter Norvig, Artificial Intelligence -A Modern Approach, 4/e, 

Pearson, 2003. 

3 Introduction to Artificial Intelligence & Expert Systems, Dan W Patterson, PHI.,2010 

Reference Books: 

1 S Kaushik, Artificial Intelligence, Cengage Learning, 1st ed.2011 

2 
 Nils J Nilsson, Artificial Intelligence: A New Synthesis, Morgan Kaufmann 

Publications,2000 
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Detailed Syllabus 

Type Code Disaster management L-T-P Credits Marks 

  OE BTAG-T-OE-702 3-0-0 3 200 

Objectives  Course Objectives: 

1. To understand the concepts of disaster, risk, hazards, and vulnerabilities, and their impact on 

disaster management. 

2. To develop skills in assessing natural hazards, disaster risks, and capacity-building measures for 

effective disaster response and recovery. 

3. To learn strategies for disaster management planning, coping mechanisms, and the role of media 

and industrial safety in disaster resilience. 

Pre-

Requisites 

  Environmental Engineering 

Teaching 

Pedagogy 

  Regular classroom lectures with use of ICT as and when required, sessions are planned to    

be interactive with focus on real -l i fe  problem-solving activities. 
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Module-# Topics Hours 

 

 

Module-1 

Understanding Disaster: Concept of Disaster - Different approaches- Concept of Risk - 

Levels of Disasters – Disaster Phenomena and Events (Global, national and regional) 

Hazards and Vulnerabilities: Natural and man-made hazards; response time, frequency 

and forewarning levels of different hazards. 

  

    07 Hours 

Module-2 Characteristics and damage potential or natural hazards; hazard assessment - Dimensions 

of vulnerability factors; vulnerability assessment - Vulnerability and disaster risk - 

Vulnerabilities to flood and earthquake hazards. 

   06 Hours 

Module - 3 
Disaster Management Mechanism: Concepts of risk management and crisis managements - 

Disaster Management Cycle - Response and Recovery - Development, Prevention, 

Mitigation and Preparedness - Planning for Relief. 

   
  07 Hours 

Module - 4 

Capacity Building: Capacity Building: Concept - Structural and Nonstructural Measures 

Capacity Assessment; Strengthening Capacity for Reducing Risk - Counter-Disaster 

Resources and their utility in Disaster Management - Legislative Support at the state and 

national levels. 

   08 Hours 

Module -5 

Coping with Disaster: Coping Strategies; alternative adjustment processes - Changing 

Concepts of disaster management - Industrial Safety Plan; Safety norms and survival kits - 

Mass media and disaster management. 

06 Hours 

Module -6 

Planning for disaster management: Strategies for disaster management planning - Steps for 

formulating a disaster risk reduction plan - Disaster management Act and Policy in India - 

Organizational structure for disaster management in India - Preparation of state and 

district disaster management plans. 

06 Hours 

Total    40 Hours 
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Course Outcomes:  At the end of this course, the students will be able to: 
 

 

CO1 Understand disaster concepts, risk, hazards, and vulnerabilities at global and regional levels. 

CO2 Analyze natural hazards, damage potential, and vulnerability assessments for floods and earthquakes. 

CO3 Apply disaster management principles for response, recovery, and relief planning. 

CO4 Evaluate capacity-building measures and resources to reduce disaster risks. 

CO5 Analyze coping strategies, industrial safety, and the role of mass media in disaster management. 

CO6 Design disaster management plans and strategies based on policies and planning. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 
 

 
 

Text Books: 

1 Manual on Disaster Management, National Disaster Management, Agency. Govt. of India 

2 Disaster Management, Mrinalini Pandey. Wiley 2014 

 3  Disaster Science and Management by T. Bhattacharya, McGraw Hill Education (India) 2015 

Reference Books: 

1 Earth and Atmospheric Disasters Management, N. Pandharinath, CK Rajan, CBS Publications. 2009 

2  National Disaster Management Plan, Ministry of Home affairs Government of India 
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Objectives 1. Practical knowledge on use of different types of sorting ,grading, peeling, slicing, 

blanching and other equipment of processing of vegetables and fruits. 

2. Practical knowledge on suitable equipment, materials and methods for processing 

,packaging  and value addition of fruits and vegetables. 

3. Practical knowledge on design and development of fruits and vegetables storage 

structure. 

 

Pre-Requisites Knowledge on engineering properties of Horticultural crops.  

Teaching 

Pedagogy 

Visit to agro based food processing and storage industries.  

 

Detailed Syllabus 
 
 

Module-# Topics Hours 

Experiment-1  Study of peeler & slicer. 2 Hours 

Experiment-2  Extraction and Preservation of pulp and juice. 2 Hours 

Experiment-3  Study of blanching equipment & testing adequacy of blanching. 

 

2 Hours 

Experiment-4  Study of cold storage and its design, cold storage heat load calculations. 2 Hours 

Experiment-5  Study of CAP and MAP storage, extension of shelf life by MAP/CAS. 

 

2 Hours 

Experiment-6  Study of different types of packaging materials 

 

2 Hours 

Experiment-7  Minimal processing and packaging of vegetables 

 

2 Hours 

Experiment-8  Preparation of value added products from fruits 

 

2 Hours 

Experiment-9  Preparation of value added products from vegetables  2 Hours 

Experiment-10  Study of Fruits and Vegetables graders. 

 

2 Hours 

 
 
 
 

Type Code Post-Harvest Engineering of Horticultural 
Crops Lab  

L-T-P Credits Marks 

P BTAG-P-PC-702 0-0-2 1 100 
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Objectives 1. To encourage the students to study advanced engineering developments 

2. To prepare and present technical reports. 

3. To encourage the students to use various teaching aids such as overhead projectors, 

power point presentation and demonstrative models. 

 

Pre-Requisites Knowledge of Speaking with globally accepted language and subject analysis. 

Teaching 

Pedagogy 

   Regular seminar presentation and evaluation with record keeping. 

 
 

METHOD OF EVALUATION: 

1. During the seminar session each student is expected to prepare and present a topic on 

engineering/ technology, for duration of about 8 to 10 minutes.  

2. In a session of one period per week, 5 students are expected to present the seminar.  

3. Each student is expected to present at least twice during the semester and the student is evaluated based 

on that.  

4. At the end of the semester, he / she can submit a report on his / her topic of seminar and marks are given 

based on the report. 

5. A Faculty guide is to be allotted and he / she will guide and monitor the progress of the student and 

maintain attendance also.  

6. Evaluation is 100% internal. 

 
 

Course Outcomes:  At the end of this course, the students will be able to: 
 

 

CO1 Outline the topics on modern technology; prepare implementation of the same as the presentation. 

CO2 Understanding the technologies used by extracting the new things to be implemented by reviewing the journals/research 

papers. 
CO3 Sketch the application of the technology for the use of the mankind. 

CO4 Analyse and correlate the new technology with the subject of interest for further study. 

CO5 Evaluate, plan and reframe the technology with the communication skills for a better explanation and presentation. 

CO6 Modify and design the concept into the realistic world. 

 
 
 
 
 
 

 
     

Type Code SEMINAR-III L-T-P Credits Marks 

PS BTPS-P-PS-702 0-0-2 1 100 
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Objectives 1. To encourage the students to study advanced engineering developments 

2. To prepare and present technical reports. 

3. To encourage the students to use various teaching aids such as overhead projectors, 

power point presentation and demonstrative models. 

 

Pre-Requisites Knowledge of Speaking with globally accepted language, subject analysis, practical 

implementation. 

Teaching 

Pedagogy 

   Regular contact with interns and evaluation with record keeping. 

 
 

METHOD OF EVALUATION: 

1. During the seminar session each student is expected to prepare and present a topic on 

engineering/ technology, for duration of about 8 to 10 minutes.  

2. In a session of one period per week, 5 students are expected to present the seminar.  

3. Each student is expected to present at least twice during the semester and the student is evaluated based on 

that.  

4. At the end of the semester, he / she 

can submit a report on his / her topic of seminar and marks are given based on the report. 

5. A Faculty guide is to be allotted and he / she will guide and monitor the progress of the student and 

maintain attendance also.  

6. Evaluation is 100% internal. 

 
 

Course Outcomes:  At the end of this course, the students will be able to: 
 

 

CO1 State the functioning of organization and observe changes for self-improvement. 

CO2 Explain how the internship placement site fits into a broader career field. 

CO3 Apply appropriate workplace behaviours in a professional setting. 

CO4 Solve real life challenges in the workplace by analysing work environment and conditions, and selecting appropriate skill 

sets acquired from the course CO5 Evaluate the internship experience in terms of personal, educational and career needs. 

CO6 Develop ideas for suitable start-ups to become successful entrepreneur. 

 
 
 

Type Code Evaluation of Summer 

Internship(ESI)-III 

L-T-P Credits Marks 

PS BTAG-P-PS-701 0-0-2 2 100 
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Eight Semester 
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8TH Semester  
SEMESTER - 8 

Major Project / Internship 

Course Code  BTCE-P-PS-801  IE Marks  100 

Teaching Hours/Week (L:T:P)  0:0:3   

Credits  08   

Course Objectives:  

1. To enhance students' knowledge on contemporary topics and advancements in engineering through collaborative learning  

and expert insights. 

2. To develop critical thinking and problem-solving skills by engaging students in research-based discussions and 

presentations. 3. It provides a platform for students to explore interdisciplinary concepts and innovative solutions. 4. It 

encourages self-directed learning and the ability to synthesize complex technical information. 5. To prepare students for 

professional challenges and lifelong learning. 

Pre – requisites:  

1. Basic understanding of core engineering concepts related to the student's specialization.  

2. Familiarity with technical writing and report preparation.  

3. Proficiency in using presentation tools like PowerPoint or other visualization software.  

4. Ability to perform literature reviews and access academic journals, research papers, and industry reports. 5. 

Strong communication skills for effective presentation and discussion.  

6. Willingness to engage in independent research and collaborative learning activities. 

Teaching Pedagogy:  

1. Student-Centered Learning: Encourage students to take ownership of their learning by selecting seminar topics relevant to 

their interests and specialization.  

2. Research-Based Approach: Guide students to conduct in-depth research using credible academic and industry sources,  

emphasizing critical thinking and data analysis.  

3. Collaborative Learning: Foster peer discussions, group activities, and feedback sessions to enhance idea sharing 

and  teamwork. 

Course outcomes:  

At the end of the course the student will be able to:  

1. Understand: Explain the principles and significance of material testing and mix design in civil engineering 

projects. 2. Apply: Perform standard tests on aggregates, bitumen, and soil to evaluate their properties and 

suitability. 3. Analyze: Interpret test results to assess material performance under specific construction conditions. 

4. Evaluate: Compare alternative materials and methods to optimize construction practices.  

5. Create: Develop mix designs using the Marshall Method to meet project specifications.  

6. Demonstrate: Present findings and practical insights from material testing and mix design processes effectively. 
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SEMESTER - 8 

Typ

e  

Code  Comprehensiv

e Viva  

L-T-

P  

Credit

s  

Marks 

PS  BTCE-P-PS-802  0-0-3  2

  

100 

     

Course Outcome: 

  
1. Recall key concepts and principles covered in the course 

through a comprehensive viva.  

2. Understand the theoretical and practical aspects of the 

subject matter discussed in the viva.  

3. Apply knowledge to solve real-world problems related to 

the course content.  
 

4. Analyze and critically evaluate concepts, methods, and solutions 

presented during the viva.  

 

5. Synthesize information from various course modules to demonstrate a 

holistic understanding.  

 

6. Evaluate the integration of concepts across topics and present well-

supported explanations during the viva. 
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