,
‘s\
s

#~% DHANALAKSHMI SRINIVASAN ;7%

s

:5 £ UNIVERSITY

«” Tiruchirappalli, Tamil Nadu - 621 112.

sthogy ,

[¢

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

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

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

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

These outcomes are designed to ensure that graduates of DSU's Agriculture Engineering
program are well-prepared to enter the workforce or pursue further studies, equipped with the
necessary skills and knowledge to succeed in their careers and contribute effectively to society.
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Department of Agriculture Engineering

Programme Specific Qutcomes (PSOs)

The Programme Specific Outcomes (PSOs) for the Agriculture Department generally outlines
the specific skills and knowledge that graduates are expected to have upon completing their
degree. Here are some typical PSOs for the Agriculture Engineering program, which can be

adapted to Dhanalakshmi Srinivasan University:

PSO1: To develop expertise in design and engineering problem solving in agriculture with

proper training and knowledge.

PSO2: To enhance students’ ability to formulate solutions to real-world problems pertaining
to sustained agricultural productivity using modern technologies and management of

agricultural products through value-addition and preservation.

10
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Distribution of Credits

Category Br(e:::(;li]:s()f

Humanities & Social Science Courses 15
Basic Science Courses 24
Engineering Science Courses 23
Program Core Courses (Branch specific) 58
Professional Elective Courses (Branch specific) 18
Open Elective Courses (Cross Discipline Subjects 09
Project work, Seminar and Internship in Industry or elsewhere 16
Audit Courses [Environmental Sciences, Indian Constitution, )
Professional ethics, Induction etc.)

Total 163

Category No. of Courses

1 Humanities & Social Science Courses 6
2 Basic Science Courses 7
3 Engineering Science Courses 10
4 Program Core Courses (Branch specific) 19
5 Professional Elective Courses (Branch specific) 36
6 Open Elective Courses (Cross Discipline Subjects 50
7 Project work, Seminar and Internship in Industry or 5

elsewhere
3 Audit'Coprses [Envir.onmenta_l Sciences3 Indian 3

Constitution, Professional ethics, Induction etc.)
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S. Course . Course | Versi
No. Code Course Title Type on LT | P |C
1 24ENGI101 | Communication for Engineers E 1.0 | 2] 1 2 |4
24UHV102 | Universal Human Values II: T 1.0 |31 0 0|3
2 Understanding Harmony and Ethical
Human Conduct
3 24ENG102 | Professional Communication E 1.0 | 2] 1 0 |3
24AGE101 | Disaster Management T 1.0 {31 0 0 (3
Total: 13 Credits
Category 2: Basic Science Courses
S. Course . Course | Versi
No. Code Course Title Type on LT | P |C
1 [24MAT201 | Matrices and Calculus T 1.0 | 3] 1 0 |4
2 24CHY206 Chemistry for Agriculture Engineers E 1.0 {310 2 |4
3 |24MAT202 | Advanced Mathematics for Engineering T 1.0 |3 ] 1 0 |4
4 24PHY201 Physics for Engineers E 1.0 {3 ] 0 2 |4
5 |24dMAT204 Transforms and Partial Differential T 10 |31 1 0 |4
Equations
Total: 20 Credits
Category 3: Engineering Science Courses
S. Course . Course | Versi
No. Code Course Title Type on L| T P | C
1 |24MEC301 | Engineering Graphics & Design E 1.0 |1 1 2 |3
2 |24MEC302 | Engineering Practices Laboratory P 1.0 (0] O 2 |1
3 |24MEC401 | Engineering Mechanics T 1.0 |2 1 0 |3
4 | 24EEE304 | Basic Electrical and Electronics T 1.0 |30 0|3
Engineering
5 | 24EEE305 | Basic Electrical and Electronics P 1.0 |0} O 2 11
Engineering Laboratory
6 |24AGE301 | Engineering Thermodynamics T 1.0 |3] 0 0 |3
7 | 24CSE401 | Fundamentals of Computing and C E 1.0 |30 2 |4
Programming

12
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24AGE302 | Computer Aided Drafting for E 1.0
Agricultural Engineering

Total: 20 Credits

Category 4: Programme Core Courses

S. Course Course Title Course | Versi Llt!lPplc
. Code Type on
1 24AGE401 | Surveying and Levelling E 1.0 {31 0 2 |4
2 24AGE402 | Strength of Materials E 1.0 {31 0 0 |3
3 24AGEA403 | Fluid mechanics and Open Channel E 1.0 |30 2 | 4
Hydraulics
4 24AGE404 | Hydrology and water shed Management T 1.0 0 0 |3
5 24AGEA405 | Unit  Operations in  Agricultural T 1.0 |31 0 2 | 4
Processing
24AGE406 | Principles of soil science and engineering T 1.0 |30 2 |4
24AGE407 | Principles of Agronomy T 1.0 {310 0 |3
24AGE408 | Irrigation and Drainage Engineering T 1.0 {310 0 |3
24AGEA409 | Tractors and Farm Engines T 1.0 {310 0 |3
24AGE410 | Farm machinery and Equipment-I T 1.0 |30 013
24AGE411 | Farm machinery and Equipment-II T 1.0 {310 0 |3
24AGE412 | Soil &Water conservation Engineering T 1.0 13,10 0 |3
24AGE413 | Dairy & Food Process Engineering T 10 3] 0 0 |3
24AGE414 | Post Harvest Technology T 1.0 |31 0 2 |14
24AGE415 | Renewable Energy Sources T 1.0 {310 0 |3
24AGE416 | Irrigation Engineering Laboratory T 1.0 0] O 4 |2
24AGE417 | Dairy & Food Process Engineering P 1.0 |0} O 4 |2
Laboratory
24AGE418 | Crop  production and Husbandry P 1.0 |0} O 4
Laboratory
24AGE419 | Operations and Maintenance of Tractors P 1.0 |0} O 4
and Farm Machinery Laboratory

Total: 58 Credits

Category 5: Professional Elective Courses

Course Course Title Course | Versi LTl p
Code Type on
VERTICAL I - FARM MACHINERY
24AGE501 | Farm Power and Machinery Management T 1.0 |30 0
24AGES02 | Testing and Evaluation of farm T 1.0 |30 0
Machinery and equipment
24AGES504 | Ergonomics and Safety in Farm T 1.0 |30 0
Operations
24AGES05 | Farm Machinery Design and Production T 1.0 3] 0 0

13
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5 24AGE506 | Precision Farming Machinery T 1.0 3]0 0 |3
6 24AGES03 | Tillage and Traction T 1.0 3]0 0|3
VERTICAL II - IRRIGATION & WATER MANAGEMENT

7 24AGES508 | Groundwater and well Engineering T 1.0 |3 0 0 |3

3 24AGES09 | Rainfed agriculture and Watershed T THERE 0o |3
management

9 24AGES510 | On-farm water management T 1.0 |3 0 0|3

10 | 24AGES507 | Design of Micro-irrigation system T 1.0 |3 0 0|3

1 24AGES11 | Irrigation Water Quality and Waste Water T 10 131 o 0 |3
Management

12 | 24AGES512 | Design of Water Harvesting Structures T 10 |31 0 0 |3

VERTICAL III - FOOD PROCESS ENGINEERING

13 | 24AGES513 | Process Engineering of Fruits and T 1.0 |30 0|3
Vegetables

14 | 24AGES514 | Storage and Packaging Technology T 1.0 |31 0 0|3

15 | 24AGES15 | Refrigeration and Air Conditioning T 1.0 |31 0 013

16 | 24AGE516 | Food Process Equipment and Design T 1.0 |30 0|3

17 | 24AGES517 | Food Plant Design and Management T 10 |31 0 0|3

18 | 24AGES518 | Emerging Technologies in Food T 1.0 |31 0 0|3
Processing

VERTICAL IV - ENERGY MANAGEMENT AND IoT IN AGRICULTURE

19 | 24AGES519 | Bio mass and Biochemical Conversion T 1.0 |30 0|3
Technology

20 | 24AGES520 | Photovoltaic Systems and Technology T 10 |[3] 0 0 |3

21 | 24AGE521 | Solar Thermal Technologies T 1.0 3]0 0 |3

22 | 24AGES22 | Automation and Robotics in Agriculture T 1.0 {310 0 |3

23 | 24AGE523 | Remote Sensing and GIS T 1.0 |3 ] 0 0 |3

24 | 24AGES524 | Sensors, Controls and [oT in T 1.0 |30 0|3
Agricultural System Management

VERTICAL V - CROP MANAGEMENT

25 | 24AGES525 | Principles of Horticultural Crop T 1.0 |30 013
Production

26 | 24AGES526 | Seed Technology T 1.0 |31 0 0 |3

27 | 24AGES527 | Protected Cultivation T 1.0 3] 0 0 |3

28 | 24AGES28 | Principles and practices of pest T 1.0 |30 0|3
management

29 | 24AGES529 | Crop residue management T 1.0 {31 0 0 |3

30 24AGES30 | Agrometeorology and Farm Planning T 1.0 3]0 0 |3

VERTICAL VI - AGRI BUSINESS MANAGEMENT
31 | 24AGE531 | Agricultural Extension T |10 ]|3]0]0]3

14
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32 | 24AGES532 | Agribusiness Management T 10 |31 01 o0
33 | 24AGES533 | Fertilizer Technology and Management T 1.0 1310 0

24AGE534 | Management  of  Floriculture and

34 Lo aping 10 |3/ 0103
35 24AGE535 | Commercial Agriculture Management T o 13l o o |3
36 | 24AGES36 | Technology Management for livestock 1.0 3]0 0 |3

Total: 18 Credits
Category 6: Humanities and Social Sciences Electives
5 |24ENG602 | Business English Communication T 1.0 0| O 4 |2
6 |24ECE601 | Innovation and IPR T 1.0 2] 0 0 |2
Total: 2 Credits
Category 7: Basic Science Courses Electives
24MAT701 | Probability and Statistics T 1.0 | 3] 1 0 |4
24MAT702 | Statistic and Numerical Methods T 1.0 |2 ] 1 2
Total: 4 Credits
Category 8: Engineering Science Courses Electives
9 24CSE801 | Java Programming T 1.0 (3] 0 0|3
10 |24MECS805 | Introduction to Robotics T 1.0 3] 0 0 |3
Total: 3 Credits
Category 9: Open Elective Courses (Cross Discipline Courses)

1\?(;. Cé’(‘,‘gie Course Title CT";';:" Vg;s‘ LIT|P]|C
1 240EC901 | Design and Maintenance of Greenhouse T 1.0 |3 0 0 |3
2 240EC902 | Value Addition Technology T 10 |3] 0 0 |3
3 240EC903 Principles of Soil and Water T 10 131 o 0 |3

Management
4 240EC904 | Energy Management in Agriculture T 1.0 |3 0 0 |3
5 240EC905 | Farm Machinery management T 1.0 |3 0 0|3
6 240EC906 | Exploring Microbial World T 1.0 {3] 0 0 |3
7 240EC907 | Human Diseases and Prevention T 1.0 |3] 0 0 |3
8 240EC908 | Bioresource Technology T 1.0 {3] 0 0 |3
9 240EC909 | Waste Water Treatment T 1.0 {3] 0 0 |3
10 | 240EC910 | Bioterrorism and National Security T 1.0 |3] 0 0 |3
11 | 240EC911 | Food Processing and Technology T 1.0 {3] 0 0 |3
12 | 240EC912 | Introduction to Computational Biology T 1.0 |3] 0 0|3
13 | 240EC913 | Human Anatomy and Physiology T 1.0 {3 ] 0 0 |3
14 | 240EC914 | Therapeutic Equipments T 1.0 |3] 0 0 |3
15 | 240EC915 | Biomaterials and Organs T 1.0 {3] 0 0 |3
16 | 240EC916 | Biosensors and Transducer T 1.0 3] 0 0 |3
17 | 240EC917 | Nanoscience T 1.0 (3] 0 0|3

—_
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18 | 240EC918 Enterprises T 1.0 |3] 0 0 |3
19 | 240EC919 | Chemistry for Agriculture Engineers T 1.0 |3] 0 0 |3
20 | 240EC920 Organic Chemistry: Synthetic Design to T 10 1310 o |3
Process Development
21 | 240EC921 | Wireless Sensor Networks T 10 |3] 0 0 |3
22 | 240EC922 | Digital Image Processing T 1.0 {3] 0 0 |3
23 | 240EC923 | Natural Language Processing T 1.0 |3] 0 0 |3
24 | 240EC924 | Digital System Design with Verilog T 1.0 3] 0 0 |3
25 | 240EC925 | Introduction to Sensor Technology T 1.0 |3] 0 0 |3
26 | 240EC926 Principles of Modern Communication T 10 1310 o |3
Systems
27 | 240EC927 | Digital Image and Speech Processing T 10 (3] 0 0 |3
28 | 240EC928 | Computer Architecture and Organization T 10 {3] 0 0 |3
29 | 240EC929 | ARM System Architecture T 1.0 |3] 0 0 |3
30 | 240EC930 | Wireless Sensor Networks and 10T T 10 |3] 0 0 |3
31 | 240EC931 | Principles of Optoelectronics T 1.0 (3] 0 0 |3
32 | 240EC932 | Consumer Electronics T 10 |3] 0 0 |3
33 | 240EC933 | Industrial IOT T 1.0 |3] 0 0 |3
34 | 240EC934 | Electrical Machines T 1.0 {3 ] 0 0 |3
35 | 240EC935 | Power System T 1.0 {3] 0 0 |3
36 | 240EC936 | Green and Sustainable Energy T 1.0 |3] 0 0 |3
37 | 240EC937 | Electric and Hybrid Vehicle Technology T 1.0 {3] 0 0 |3
38 | 240EC938 | Electrical Safety T 1.0 (3] 0 0 |3
39 | 240EC939 English Language and Productivity T 10 1310 o |3
Skills
Foreign
40 | 240EC940 Langlglage(French/German/J apanese) T Lo 310 03
41 | 240EC941 Probability, Statistics and Queueing T 10 |21 1 2 |4
Theory
47 | 240EC942 Machine Pearping in Refrigeration and T 10 1310 o |3
Air Conditioning
43 | 240BC943 Sust?inable Manufacturing and Green T 10 131 o 0o |3
Engineering
44 | 240EC944 | Drone Technology T 1.0 |3] 0 0 |3
45 | 240EC945 | Waste Conversion Techniques T 1.0 |3] 0 0 |3
46 | 240EC946 | Industrial Safety T 1.0 {3 ] 0 0 |3
47 | 240EC947 | Industrial Pollution Prevention T 1.0 |3] 0 0 |3
48 | 240EC948 | Resource Management Techniques T 1.0 |3] 0 0 |3
49 | 240EC949 | Optimization Techniques T 1.0 [3] 0 0 |3
50 | 240EC950 | Introduction to Nano Science T 1.0 |3] 0 0 |3
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51 | 240EC951 T 1.0 |30 0|3
Research
52 | 240EC952 | Emergency Medicine T 1.0 (3] 0 0 |3
53 | 240EC953 | Industrial Relation and Cyber Law T 1.0 (3] 0 0 |3
54 | 240EC954 | Legal Aspects of Business T 1.0 [3] 0 0 |3
Total: 9 Credits
Category: Mini Project/Project work / Seminar / Internship in industry
S. Course . Course | Versi
No. Code Course Title Type on L| T | P |C
1 24AGE421 | Seminar on Field/Village Visit P 1.0 10 0 2 |1
2 24AGE422 | Comprehensive Review T 1.0 |1, 0 0 |1
3 24AGE423 | Industrial Internship P 1.0 0| O 4 |2
4 24AGE424 | Project Phase - | P 1.0 0| O 8 | 4
5 24AGE425 | Project Phase - 11 P 1.0 0| O |16 |8
Total: 16 Credits
Category: Audit Courses
S. Course . Course | Versi
No. Code Course Title Type on LT | P |C
1 |24MACO001 | NSS/NCC/Sports/Yoga AC 1.0 0] O 0 ]0
2 |24dMACO002 | Indian Constitution AC 1.0 2] 0 0 1]0
3 |24MAcCoo3 | Environmental Science and AC 1.0 [2]0] 0o
Sustainability
AGRI Offering Open Electives
S. Course . Course | Versi
No. Code Course Title Type on LT | P |C
1 240EC901 | Design and Maintenance of Greenhouse T 10 |3] 0 0 |3
2 | 240EC902 | Value Addition Technology T 10 |3/ 0] 0|3
3 240EC903 Principles of Soil and Water T 10 1310 o |3
Management
4 240EC904 | Energy Management in Agriculture T 10 |3] 0 0 |3
5 240EC905 | Farm Machinery management T 10 |3] 0 0 |3

17
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Semester- I
1\?('). C&‘:;:e Course Title C?::;:y Version |[L | T|P | C
1 | 24ENG101 | Communication for Engineers HS 1.0 211(2] 4
2 | 24MAT201 | Matrices and Calculus BS 1.0 3/1]0]4
3 | 24CHY206 | Chemistry for Agriculture Engineers BS 1.0 310124
4 Basic Electrical and Electronics ES 10
24EEE304 | Engineering 3/0/0]3
5 Fundamen?als of Computing and C ES L0
24CSE401 | Programming 3101214
6 Basic Electrical and Electronics ES 10
24EEE305 | Engineering Laboratory ' 0]0]2]1
24MACO001 | NSS/NCC/Sports/Yoga AC 1.0 0]0]0]O0
Total | 20
Semester 11
13;) C((:):;:e Course Title Ci::gz:y Version |[L | T|P| C
1 | 24ENG102 | Professional Communication HS 1o 2111013
2 | 24MAT202 | Advanced Mathematics for Engineering BS 1.0 3110 4
3 | 24PHY201 | Physics for Engineers BS 1.0 310124
4 | 2dMEC301 | Engineering Graphics & Design ES 1.0 1123
5 | 24MEC401 | Engineering Mechanics ES 1.0 21103
6 | 24MEC302 | Engineering Practices Laboratory ES 1.0 0]0]2]1
7 | 24dMACO002 | Indian Constitution AC 1.0 210100
Total | 18

18
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1\?('). Cg::i:e Course Title Cig:;:y Version |L | T|P | C
1 | 24MAT204 | Transforms and Partial Differential Equations BS 1.0 3/1(0] 4
2 | 24AGE301 | Engineering Thermodynamics ES 1.0 3/0(0]3
3 | 24AGE302 Con'lpute‘r Aided Drafting for Agricultural ES 1.0 ololal 2

Engineering
4 | 24AGE401 | Surveying and Levelling PC 1.0 310|121 4
5 | 24AGE403 | Fluid mechanics and Open Channel Hydraulics PC 1.0 310|121 4
6 | 24AGR404 | Hydrology and Watershed Management PC 1.0 3/0(0]3
7 | 24AGE406 | Principles of Soil Science and Engineering PC 1.0 3/10(0( 3
Total | 23
Semester- 1V

1\?('). C((:):;:e Course Title Ci::;:y Version |L [T |P| C
1 Basic Science Courses Electives BS 1.0 311|101 4
2 | 24AGE402 | Strength of Materials PC 1.0 3/0(2] 4
3 | 24AGEA405 | Unit Operations in Agricultural Processing PC 1.0 310|121 4
4 | 24AGE407 | Principles of Agronomy PC 1.0 3/0(0(3
5 | 24AGE409 | Tractors and Farm Engines PC 1.0 310103
6 | 24AGE418 | Crop Production Lab PC 1.0 0|04 2
7

Total | 20
Semester V

13;) C((:):;:e Course Title Ci::;jsy Version |L | T|P | C
1 | 24AGE408 | Irrigation and Drainage Engineering PC 1.0 3/0(0] 3
2 | 24AGE410 | Farm machinery and Equipment-I PC 1.0 3/0(0]3
3 | 24AGE412 | Soil &Water conservation Engineering PC 1.0 3/]0/0]3
4 | 24AGE413 | Dairy & Food Process Engineering PC 1.0 3/0(0]3
5 | 24AGE416 | Irrigation Engineering Laboratory PC 1.0 0/0[4]2
6 | 24AGE417 | Dairy & Food Process Engineering Laboratory PC 1.0 0(0|4]2
7 Professional Elective | PE 1.0 3/0(0]3
8 Professional Elective 11 PE 1.0 3/0(0]3
9 Humanities and Social Sciences Electives HS 1.0 00412
10

Total | 25

19




Foh

a \ 2
IVE ﬁs“‘

> DHANALAKSHMI SRINIVASAN
) B UNIVERSITY

Tiruchirappalli, Tamil Nadu - 621 112.

Semester VI

QSN

J.

sthagg ,
O
T

P o i
L
-

[¢

S. Course . Course .
No Code Course Title Category Version |[L ([T | P | C
1.0
1 | 24AGE411 | Farm machinery and Equipment-II PC 3/]0[01] 3
2 | 24AGE414 | Post Harvest Technology PC 1.0 31012 | 4
3 | 24AGE419 Operations gnd Maintenance of Tractors and PC 1.0 olol a )
Farm Machinery Laboratory
4 | 24AGE423 | Industrial Internship EEC 1.0 0(0| 4| 2
5 | 24MACO003 | Environmental Science and Engineering MAC 1.0 2/0[01] 0
6 | 24AGE421 | Seminar on Field/Village Visit EEC 1.0 0]0]| 2 1
7 Professional Elective III PE 1.0 3/]0/01] 3
8 Professional Elective IV PE 1.0 3(0[01] 3
9 Open Elective [ OE 1.0 3(]0[01] 3
10 Engineering Science Electives ES 1.0 3(]0[07] 3
Total | 24
Semester VII
S. Course . Course .
No. Code Course Title Category Version | L | T| P | C
1 | 24AGE415 | Renewable Energy Sources PC 1.0 3(]0101] 3
24AGE422 | Comprehensive Review EEC 1.0 1{0|O0 1
2 | 24AGE424 | Project Phase - | EEC 1.0 0(0| 8| 4
3 | 24AGE101 | Disaster Management HS 1.0 3100 3
4 | 24UHV102 | Universal Human Values I1 HS 1.0 3/]0/01] 3
5 Professional Elective V PE 1.0 3/]0[01] 3
6 Professional Elective VI PE 1.0 3(0[01] 3
7 Open Elective 11 OE 1.0 3/]0[01] 3
8 Open Elective 111 OE 1.0 3/]0/01] 3
Total | 26
Semester VIII
S. Course . Course .
No Code Course Title Category Version |L | T | P | C
1 | 24AGE425 | Project Phase - I1 EEC 1.0 0(0]|16] 8
Total | 8

Overall Total | 163 |
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SUMMARY-CREDIT DISTRIBUTION

B. TECH — AGRICULTURE ENGINEERING

CREDITS AS PER SEMESTER

S. | SUBJECT CREDITS
NO..|  AREA 1 o |m || v | vi| vin|vim| TOTAL

1. HS 4| 3| - -] 2] - | 6] - 15

2. BS 8 | 8| 4 | 4| - | - | - | - 24

3. ES 8 | 7] s | - | -] 3] -] - 23

4. PC -l el e] 6] 9| 3] - 58

5. PE ol o -] e 6] 6] - 18

6. OF - - - -1 3] 6] - 9

7. EEC o o o o 3] s s 16

Total 20| 18] 23| 20| 24| 24| 26| 8 163

Non-Credit (NC)
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Course Code Course Name L | T]|P C

24AGE101 Disaster Management 3 0 0 3
Pre-requisite Syllabus Version
NIL 1.0

Course Objectives

The course is designed to:

e introduce students to the concepts, types, and impacts of disasters and their
implications on society, environment, and development.

e develop awareness of disaster risk, vulnerability, and preparedness measures for
reducing loss of life and property.

e familiarise students with institutional frameworks, policies, and disaster risk reduction
strategies at national and global levels.

e cnable students to understand the relationship between disasters, climate change, and
sustainable development.

equip students with basic knowledge of disaster response, assessment, and community-

level resilience practices.

Course Outcomes

Upon completion of the course, the student should be able to:

1. Describe the concepts, types, and causes of disasters and their impacts on society and
environment.

2. Explain disaster risk, vulnerability, and preparedness measures for reducing disaster
impacts.

3. Illustrate the institutional framework, policies, and disaster risk reduction strategies
used in disaster management

4. Analyse the relationship between disasters, climate change, and development
activities

Interpret basic disaster response, mitigation, and community resilience practices for

effective disaster management

Unitl | INTRODUCTION TO DISASTERS BE

Definition: Disaster, Hazard, Vulnerability, Resilience, Risks - Disasters: Types of
disasters -- Earthquake, Landslide, Flood, Drought, Fire etc. - Classification, Causes,
Impacts including social, economic, political, environmental, health, psychosocial,
etc.- Differential impacts- in terms of caste, class, gender, age, location, disability --
Global trends in disasters: urban disasters, pandemics, complex emergencies,
Climate change- Dos and Don’ts during various types of Disasters.

Unit 2 APPROACHES TO DISASTER RISK REDUCTION 9
(DRR)

Disaster cycle - Phases, Culture of safety, prevention, mitigation and preparedness
community based DRR, Structural- non-structural measures, Roles and responsibilities
of- community, Panchayati Raj Institutions/Urban Local Bodies (PRIS/ULBs), States,
Centre, and other stake-holders- Institutional Processes and Framework at State and
Central Level- State Disaster Management Authority(SDMA)-- Early Warning System -
Advisories from Appropriate Agencies.

Unit 3 INTER-RELATIONSHIP BETWEEN DISASTERS AND 9
DEVELOPMENT

23




Factors affecting Vulnerabilities, differential impacts, impact of Development projects
such as dams, embankments, changes in Land-use etc.- Climate Change Adaptation-
IPCC Scenario and Scenarios in the context of India -- Relevance of indigenous
knowledge, appropriate technology and local resources.

Unit4 | DISASTER RISK MANAGEMENT IN INDIA BE

Hazard and Vulnerability profile of India, Components of Disaster Relief: Water, Food,
Sanitation, Shelter, Health, and Waste Management, Institutional arrangements
(Mitigation, Response and Preparedness, Disaster Management Act and Policy - Other
related policies, plans, programmes and legislation - Role of GIS and Information
Technology Components in Preparedness, Risk Assessment, Response and Recovery
Phases of Disaster - Disaster Damage Assessment

Unit 5 DISASTER MANAGEMENT: APPLICATIONS AND 9
! CASE STUDIES AND FIELD WORKS

Landslide Hazard Zonation: Case Studies, Earthquake Vulnerability Assessment of
Buildings and Infrastructure: Case Studies, Drought Assessment: Case Studies, Coastal
Flooding: Storm Surge Assessment, Floods: Fluvial and Pluvial Flooding: Case Studies;
Forest Fire: Case Studies, Man Made disasters: Case Studies, Space Based Inputs for
Disaster Mitigation and Management and field works related to disaster management.

Total Lecture Hours | 45

Textbooks

1. Das, B. & Upasani, K.P., Textbook of Disaster Management, Latest Edition,
2024, CBS Publishers & Distributors Pvt. Ltd., New Delhi.

2. Ahmed, M.S. et al., Disaster Preparedness and Planning Management, First
Edition, 2024, Notion Press, Chennai.

Reference Books

1. Coppola, D.P., Introduction to International Disaster Management, 3rd Edition,
Elsevier / Butterworth-Heinemann, Oxford.

2. Kayyem, J., The Devil Never Sleeps: Learning to Live in an Age of Disasters,
2022, PublicAffairs, New York.

3. Vallero, D. & Letcher, T., Unraveling Environmental Disasters, Latest Edition,
Elsevier, Amsterdam.

4. Sivakumar, S., Disaster Management Laws in Asia: A Retrospect, 1st Edition,
2025, Eastern Book Company, Lucknow.

Evaluation Method: Continuous Assessment, End Semester Exams
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Category — 3

Engineering Science Courses
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Dhanalakshmi Srinivasan University

Tiruchirappalli - 621112

Course Code Course Name L T P C
24AGE301 Engineering Thermodynamics 3 0 0 3
Pre-requisite Syllabus Version
NIL 1.0

Course Objectives

The course is designed to:

e Introduce the fundamental principles and concepts of classical thermodynamics, including
systems, processes, and the laws governing energy transformations.

o Familiarize students with the thermodynamic properties of pure substances and their
significance in engineering applications.

e Develop the ability to apply the first and second laws of thermodynamics for the analysis of
closed and open systems.

e Enable students to understand and evaluate various gas power cycles and their role in internal
combustion engines.

e Impart knowledge on fuels, combustion, chemical reactions, and phase equilibrium essential
for designing thermodynamic systems like biogas plants, refrigerators, and heat exchangers.

Course Outcomes

Upon completion of the course, the student should be able to:

1. Explain the basic principles, terminology, and laws of thermodynamics, and
describe their relevance in biological and agricultural systems.

2. Determine thermodynamic properties of pure substances and evaluate energy
transfer processes involving heat, work, and mass.

3. Apply the first and second laws of thermodynamics to closed, open, and cyclic
systems for energy analysis.

4. Analyze various gas power cycles and assess engine performance in terms of fuel
efficiency and thermodynamic effectiveness.

5. Evaluate combustion processes and chemical reactions with regard to energy
balance, adiabatic flame temperature, and phase equilibrium.

Unit 1 ‘ BASIC CONCEPTS OF THERMODYNAMICS ‘ 9

Basic concepts of thermodynamics — application areas of thermodynamics — dimensions
and units closed and open systems-properties of a system — state and equilibrium —
processes and cycles forms of energy and environment — temperature and zeroth law of
thermodynamics- pressure and measurements — thermodynamic aspects of biological
systems.

Unit 2 ‘ PROPERTIES OF PURE SUBSTANCES ‘ 9

Properties of pure substances — phase and phase change — property tables — ideal gas
equation other equation of state — specific heat — internal energy, enthalpy and specific
heats of ideal gas — vapour pressure and phase equilibrium — energy transfer by heat,
work and mass.

Unit3 | LAWS OF THERMODYNAMICS 9

The first law of thermodynamics-energy balance for closed and steady flow systems —
energy balance for unsteady processes — the second law of thermodynamics-thermal
energy reservoirs — heat engines — energy conversion efficiencies.

Unit4 | GAS POWER CYCLES 9

Gas power cycles — basic consideration in the analysis of power cycles — the Carnot cycle
and its values in engineering — reciprocating engines — ottoman cycle — diesel cycle and
other cycles-saving fuel — efficiency.

26




Unit5 | CHEMICAL REACTIONS 9

Chemical reactions — fuels and combustion — theoretical and actual combustion processes
— enthalpy of formation and combustion — adiabatic flame temperature — second law
analysis of reacting systems — fuels cells — chemical and phase equilibrium

Total Lecture Hours | 45

Textbooks
1. Rajput, R.K. 2010. Fourth edition. Engineering Thermodynamics. Laxmi
Publication

2. Nag, P.K. 2014. Second edition. Basic and applied thermodynamics. Tata
McGraw Hill Publication

3. Vijayaraghavan, G.K. and S. Sundaravalli 2006. Engineering Thermodynamics,
Lakshmi Publication, Arapakkam, Sirkali, Nagappatinam — 609 111.

Reference Books

1. Michael.J. Moran, and Howard N Shapiro 2000. Fundamentals of Engineering
Thermodynamics, John Wiley & Sons. USA.

2. Valan Arasu. A. 2006. Engineering Thermodynamics, Vijay Nicole Imprints
Limited Chennai-600029

Evaluation Method: Continuous Assessment, End Semester Exams
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Dhanalakshmi Srinivasan University

Tiruchirappalli - 621112

Course Code Course Name L T P C
24AGE302 Computer Aided Drafting for
. . . 0 0 4 2
Agricultural Engineering
Pre-requisite Syllabus Version
1.0

Course Objectives

e To draft the agricultural engineering related machineries and structures manually.
e To design the new machineries by computer aided methods.
e To adopt the changes in current agriculture machineries.

Course Outcomes

Upon completion of the course, the student should be able to:

1. understand the plan and layout of underground pipes, post harvesting units and check
dams.

2. design and draw the components using computer aided methods.

3. change basic layout and adopting minor changes to increase the efficiency of the
implements and machineries.

List of Experiments ‘ 9

1. Introduction to modeling software: Practicing sketching, Dimensioning and
Modelling Tools and Creating simple 3D models by using any CAD Modelling
Software

2. Create an orthographic view of machine components from isometric component
drawing

3. Create a two-dimensional sketch diagrams of simple machine components

4. Create a two-dimensional assembly model of bearing from detailed orthographic
drawings

5. Create a three-dimensional assembly model of bearing from detailed orthographic
drawings

6. Design and Drawing of Underground pipeline system

7. Design and Drawing of Check dam and Mould board plough

8. Design and Drawing of Disk plough and biogas plant

9. Design and Drawing of Post harvest technology units (threshers and winnowers)

10. Introduction & demonstration on 3D modeling software like Pro/E, Creo, Solid
works, Solid Edge etc.

Evaluation Method:
Continuous Assessment, End Semester Exam
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Category — 4

Program Core Courses
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Dhanalakshmi Srinivasan University

Tiruchirappalli — 621112

Course Code Course Name L | T P C

24AGE401 Surveying and Levelling 3 0 2 4
Pre-requisite Syllabus Version

NIL 1.0

Course Objectives

The course is designed to:

e Introduce the fundamental concepts, types, and principles of surveying and
levelling for accurate field measurements and mapping.

e Familiarize students with the use and handling of various traditional and modern
surveying instruments such as chains, compasses, theodolites, and levels.

e Train students in advanced surveying techniques including tachometry, total
station, GPS, and drone-based surveying.

e Develop the ability to measure and compute areas, volumes, and elevations for
engineering and agricultural applications.

e Enable students to apply appropriate surveying methods and analyze data for both
plane and geodetic surveying with emphasis on error minimization and best
practices.

Course Outcomes

At the end of the course the students will be able to understand and Practical Knowledge

1. Explain the principles, types, and classifications of surveying and levelling, including the
proper use of traditional instruments.

2. Apply methods for measuring horizontal and vertical angles using instruments such as
theodolites and electronic devices.

3. Perform levelling operations using different techniques such as the rise and fall method
and height of collimation and identify common sources of error.

4. Compute areas and volumes using field data and apply control surveying techniques
including trigonometric levelling and traversing.

5. Analyze and interpret data obtained from advanced instruments such as total
stations, GPS, GNSS, and drones for effective survey planning.

Unit 1 FUNDAMENTALS OF SURVEYING ‘ 9

Introduction of Surveying - Types of surveying & Classification of surveying - Basic
Principles of surveying - Methods of Locating a Point & Measurements - Instrument for
Measuring Distance, marking stations & Setting out Right Angles - Chaining a Line -
Chaining on slope Ground - Compass Surveying.

Unit2 | LEVELLING BE

Definition & Definition of Terms used in levelling - Instruments for Levelling - Setting up
the level & Benchmark - Steps used in Levelling - Principles of Levelling - Reduction of
Levels- Rise and Fall Method, Height of collimation - Classification of Levelling - Errors
in levelling.

Unit 3 ‘ THEODOLITE AND TACHEOMETRIC SURVEYING ‘ 9

Introduction of Theodolite surveying - Uses and adjustments of Theodolite -
Measurement of horizontal and vertical angles - Principles of Electronic Theodolite -
Tachometric Surveying - Tangential & Subtense method of Tacheometry - Sources of
Errors in Tacheometric Observation.
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Unit 4 COMPUTATION OF AREA AND VOLUME & CONTROL 9
SURVEYING

Area from field notes - Computation of areas along irregular boundaries and area
consisting of regular boundaries- Embankments and cutting for a level section and two-
level sections with and without transverse slopes - Volume of barrow pits-Horizontal
Control - Vertical control — Trigonometric levelling - Traversing.

Unit5 | ADVANCED SURVEYING AND LEVELLING B

Electro-optical system - Measuring Principle of Electro optical system - Working
Principle of Electro optical system - Total station, Microwave system Measuring and
working principle - Sources of error and good Practices in using Total station - GPS &
GNSS - Different segments of GPS - GPS Survey types, Drone surveying.

| Total Lecture Hours | 45

LIST OF EXPERIMENTS
1. Chain Survey
a. Study of chains and its accessories, Aligning, Ranging, Chaining and
Marking Perpendicular offset
2. Compass Survey
a. Compass Traversing — Measuring Bearings & included angles
3. Theodolite - Study of Theodolite
a. Measurements of horizontal angles by reiteration and repetition
4. Levelling - Study of levels and levelling staff
a. Fly levelling using Dumpy level
5. Total Station - Study of Total Station

Total Hours 30

Textbooks
1. Duggal S K, “Surveying (Vol — 1 & 2), Tata Mc. Graw Hill Publishing Co. Ltd. New
Delhi, 2004.
2. Kanetkar. T.P, “Surveying and Levelling” Vols. I and 11, United Book Corporation, Pune,
1994.

3. T P Kanetkar and Prof. S V Kulkarni, Poona Vidya griha Prakashan, “Surveying
and leveling Part II, Punmia. B.C, “Surveying, Vols”. I and II, Laxmi
Publications, 1999.

Reference Books

1. R. Subramanian, “Surveying and Levelling” Second Edition Oxford University Press -
2012.

2. James M. and Anderson Edward M. Mikhail “Surveying Theory and practice Seventh
Edition” TATA McGraw Hill.

3. Satheesh Gopi, R. Sathi Kumar and N. Madhu. “Advanced Surveying Total Station GIS
and Remote Sensing, Pearson Publisher.

4. Chandra A M, “Plane Surveying” and “Higher Surveying” New age International Pvt.
Ltd., Publishers, New Delhi, 2002.

5. N.N. Basak “Surveying and Levelling” Mc Graw Hill.

Evaluation Method:

Theory: 75% weightage for Continuous Assessment, End Semester Exams
Lab :25% weightage for Continuous Assessment, End Semester Practical Exams
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Dhanalakshmi Srinivasan University

Tiruchirappalli - 621112

Course Code Course Name L T P C
24AGE402 Strength of Materials 3 0 2 4

Pre-requisite Syllabus Version

24MEC401 | Engineering Mechanics 1.0

Course Objectives

The course is designed to:

Introduce fundamental concepts of stress, strain, and deformation behavior in solid materials
under various loading conditions.

Enable students to analyze beams for shear force, bending moment, slope, and deflection using
different methods.

Explain torsion in circular shafts and springs, and combined loading conditions.
Train students to analyze perfect frames using principles of statics and mechanics of materials.

Familiarize students with concepts of unsymmetrical bending and shear center for structural
design applications.

Course OQutcomes

At the end of the course the students will be able to understand and Practical Knowledge

1. Explain the concepts of stress, strain, elastic constants, and energy stored in deformed bodies.

2. Construct and interpret shear force and bending moment diagrams and determine slopes and
deflections in beams using analytical methods.

3. Analyze circular shafts and springs under torsion and evaluate strength and stiffness parameters
for combined loading.

4. Determine internal forces in members of perfect frames using methods of joints and sections.

5. Analyze unsymmetrical bending and locate the shear center in common structural cross-
sections.

Unit1 | STRESS AND STRAIN B

Elasticity- Stresses and strains- Elastic limit- Elastic Constants-Lateral Strain-Composite
Sections-Resilience and strain energy.

Unit2 | ANALYSIS OF BEAM BE

Analysis of statically determinate beams-Shear force and bending moment diagrams-
Slope and deflection of beams using double integration method-Macaulay’s method-
Clapeyron’s equation for continuous beam- Clapeyron’s equation for Fixed beam.

Unit 3 ‘ TORSION OF SHAFTS AND SPRINGS ‘ 9

Introduction - Derivation of shear stress produced in a circular shaft subjected to torsion -
Polar modules - Strength of shaft and torsional rigidity - Flanged Coupling - Composite
shaft - Combined bending and torsion - springs.

Unit 4 ‘ ANALYSIS OF PERFECT FRAMES ‘ 9

Introduction of frames-Types of Frames- Assumptions made in finding out the forces in a
frame- Reaction of support of a frame-Analysis of a frame.

Unit 5§ ‘ UNSYMMENTRICAL BENDING AND SHEAR CENTER ‘ 9

Introduction-Properties of beam cross section- Stress in unsymmetrical bending-
Deflection of beam in unsymmetrical bending- Shear centre- Determination of shear
centre for channel Section-Determination of shear centre for I Section.

‘ Total Lecture Hours | 45

EXPERIMENTS:
1. Tension test on steel rod
2. Double shear test on metal
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3. Torsion test on mild steel rod
4. Impact test on metal specimen (Izod and Charpy)
5. Hardness test on metals (Rockwell and Brinell Hardness Tests)
6. Deflection test on metal beam
7. Compression test on helical spring
Total Hours 30
Textbooks

1. Bansal, R.K. (1992). Engineering Mechanics and Strength of materials. Laxmi Publications,
New Delhi.

2. Khurmi, R.S. (1996) Strength of Materials. S. Chand and Company Limited, New Delhi.

Rajput.R.K. “Strength of Materials”, S. Chand and Co, New Delhi, 2015.

4. Punmia.B.C., Ashok Kumar Jain and Arun Kumar Jain, SMTS —I Strength of materials,
Laxmi publications. New Delhi, 2015

5. Rattan. S. S, “Strength of Materials”, Tata McGraw Hill Education Private Limited,
New Delhi 2010

bt

Reference Books

1. Vazirani.V. N and Ratwani.M.M, “Analysis of Structures”, Vol I Khanna Publishers, New
Delhi, 1995.

2. Junnarkar.S.B. and Shah.H. J, “Mechanics of Structures”, Vol I, Charotar Publishing
House, New Delhi 2016.

Evaluation Method:

Theory: 75% weightage for Continuous Assessment, End Semester Exams
Lab: 25% weightage with Continuous Assessment and End Semester Practical Exams.
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Dhanalakshmi Srinivasan University

Tiruchirappalli — 621112

Course Code Course Name L|T]|P C
24AGE403 Fluid mechanics and Open Channel 3 0 2 4
Hydraulics
Pre-requisite Syllabus Version
NIL 1.0

Course Objectives

The course is designed to:

o Introduce fundamental concepts of fluid properties, fluid statics, kinematics, and dynamics.

e Equip students with the knowledge to analyze and solve problems in open channel and pipe
flows under various conditions.

o Explain the working principles and performance of hydraulic machinery such as pumps and
turbines.
e Bridge the gap between theory and real-world hydraulic engineering practices through

practical laboratory experience.

Course Outcomes

1. Describe the physical properties of fluids and the principles of fluid statics
including pressure measurement.

2. Apply the concepts of fluid kinematics and dynamics to derive and use
Bernoulli’s and Euler’s equations in practical applications.

3. Analyze open channel flow conditions (uniform and gradually varied) using
Chezy’s and Manning’s equations.

4. Evaluate flow through pipes including laminar and turbulent conditions and
calculate losses using standard equations.

5. Explain the working, classification, and performance characteristics of pumps
used in hydraulic systems.

Unit1l | FLUID PROPERTIES AND FLUID STATICS BB

Fluid — definition, distinction between solid and fluid - Units and dimensions - Properties
of fluids -density, specific weight, specific volume, specific gravity, viscosity,
compressibility, vapour pressure, capillarity and surface tension - Fluid statics - Pressure
measurements by manometers.

Unit2 | FLUID KINEMATICS AND DYNAMICS | 9

Fluid Kinematics - Classification and types of flow & velocity field and acceleration - Continuity
equation (one- and three-dimensional differential forms) - Stream line-streak line-path line -
Stream function - Velocity potential function & flow net - Fluid dynamics - equations of motion -
Euler's equation along a streamline - Bernoulli's equation — applications - venturi meter, orifice
meter and

Pitot tube.

Unit3 | OPEN CHANNEL HYDRAULICS e

Definition and differences between pipe flow and open channel flow - Types of Flow &
Properties of open channel - Velocity distribution in open channel - Steady uniform flow:
Chezy equation, Manning equation - Best hydraulic sections for uniform flow - Dynamic
equations of gradually varied flows.

Unit4 | FLOW THROUGH PIPES | 9
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Development of laminar and turbulent flows in circular pipes-Laminar flow through
circular tubes (Hagen Poiseuille's Equation) — Darcy Weisbach equation for flow through
circular pipe - Major and minor losses of flow in pipes- Pipes in series - Equivalent pipe-
Pipes in parallel

Unit5 | PUMPS K

Classification of Pumps - Centrifugal pumps - Work done - Minimum speed to start the
pump - NPSH - Reciprocating pumps — Negative slip.

Total Lecture Hours | 45

LIST OF EXPERIMENTS
1. Flow Measurement
a. Calibration of Orifice meter.
b. Calibration of Venturimeter.
c. Bernoulli’s Experiment.
2. Losses in Pipes
a. Determination of friction factor in pipes.
b. Determination of minor losses.
3. Pumps
a. Characteristics of Centrifugal pumps.
b. Characteristics of Reciprocating pump.
4. Flow through notches
a. Flow dynamics through V notch.

Total Hours 30

Textbooks

1. Modi PN and Seth "Hydraulics and Fluid Mechanics including Hydraulic
Machines", Standard Book House New Delhi, 2009.
2. Rajput.R.K. “Fluid Mechanics", S. Chand and Co, New Delhi, 2008.

3. Bansal.R.K., “Fluid Mechanics and Hydraulic Machines”, Laxmi Publications
Pvt. Ltd., New Delhi, 2013.

Reference Books

1. Jain.A.K.., "Fluid Mechanics" (Including Hydraulic Machines), Khanna
Publishers, Twelfth Edition, 2016.

2. Subramanya.K “Fluid Mechanics and Hydraulic Machines", Tata McGraw Hill
Education Private Limited, New Delhi, 2010

Evaluation Method:

Theory: 75% weightage for Continuous Assessment, End Semester Exams
Lab :25% weightage for Continuous Assessment, End Semester Practical Exams
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Dhanalakshmi Srinivasan University

Tiruchirappalli — 621112

Course Code Course Name L T P C
24AGE404 | Hydrology and watershed Management 3 0 2 4
Pre-requisite Syllabus Version
NIL 1.0

Course Objectives

This course is designed to:

e Introduce the principles of hydrology and components of the hydrologic cycle, with
emphasis on rainfall, runoff, and infiltration processes.

e Equip students with techniques to assess soil and water degradation and methods for effective
conservation.

e Enable students to prepare watershed development plans through scientific planning and
participatory approaches.

e Demonstrate various in-situ and ex-situ water conservation practices to improve land
productivity.

e Familiarize students with watershed-based rural development programs and government
initiatives for rainfed agriculture.

Course OQutcomes

1. Explain the hydrologic cycle, precipitation measurement methods, and abstraction
losses such as evaporation and infiltration.

2. Apply infiltration models and analyze runoff characteristics using hydrographs
and curve number methods.

3. Develop watershed management plans based on land use and hydrologic data,
incorporating suitable soil and water conservation measures.

4. Differentiate between in-situ and ex-situ water conservation methods and
evaluate their suitability under various land and climatic conditions.

5. Summarize the objectives and components of major watershed development
programs implemented in India and their role in rural development.

INTRODUCTION TO HYDROLOGY AND INITIAL
Unit 1 LOSSES 9

Hydrology - Introduction — scope - definition, Water Resources of Globe & India,
hydrologic cycle -Precipitation —measurement of precipitation, Rain gauge network -
Missing data - consistency of data, Arithmetic mean - Thiessen polygon — Isohy et al -
Rainfall-depth-area-duration and Intensity-area duration, Frequency analysis - Probable
maximum precipitation, Indian summer monsoon rainfall, southern oscillation, El Nino,
Anina - Abstraction from precipitation — evaporation - energy budget method,
Evapotranspiration - interception, depression storage, Infiltration - mechanics — Factors

Unit2 | INFILTRATION & RUNOFF | 9

Infiltration measurement — Horton — Philips — Kostiakov - Greenampt, Infiltration indices
- ¢ index - Windex - Stream types — flow measurement, Velocity measurement, direct,
indirect methods — Slope area, stage-discharge relations — Run off process, Hydrograph,
SCS-CN method

WATERSHED PLANNING AND WATERSHED
Unit 3 MANAGEMENT 9
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Planning principles — collection of data — present land use - Preparation of watershed
development plan - Monitoring and evaluation system. Participatory watershed
Management - run off management - Factors affecting runoff - Temporary & Permanent
gully control measures - Water conservation practices in irrigated lands - Soil and
moisture conservation practices in dry lands.

Unit4 | WATER CONSERVATION PRACTICES I

In-situ & Ex-situ moisture conservation principle and practices - Afforestation principle -
Micro catchment water harvesting - Evaporation suppression - Seepage reduction.

Unit 5 | WATERSHED DEVELOPMENT PROGRAMME | 9

River Valley Project (RVP) - Hill Area Development Programme (HADP) - National
Watershed Development Programme for Rainfed Agriculture (NWDPRA) - Other similar
projects operated in India — Govt. of India guidelines on watershed development
programme - Watershed based rural development.

Total hours: 45

Textbooks

1. Suresh, R. 2005. Soil and Water Conservation Engineering, Standard Publishers &
Distributors, New Delhi.

2. Ghanashyam Das, “Hydrology and Soil Conservation Engineering”, Prentice Hall of
India Private Limited, New Delhi, 2000

Reference Books

1. Gurmel Singh et al. 2004. Manual of soil and water conservation practices. Oxford &
IBH publishing Co. New Delhi.

2. Suresh, R. 2008. Land and water management principles, Standard Publishers &
Distributors, New Delhi.

3. Tripathi R.P. and H.P. Singh 2002, Soil erosion and conservation, Willey Eastern
Ltd., New Delhi

4. Murthy, V.V.N. 2005, Land and water management, Kalyani publishing, New Delhi.

5. Tideman, E.M., “Watershed Management”, Omega Scientific Publishers, New Delhi,
1996

Evaluation Method: Continuous Assessment, End Semester Exams
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Dhanalakshmi Srinivasan University

Tiruchirappalli - 621112

Course Code Course Name L T P C
24AGE405 Unit Operations in Agricultural 0 ) 4
Processing
Pre-requisite Syllabus Version
24AGE301 Engineering Thermodynamics 1.0

Course Objectives

This course is designed to:

e Introduce the basic principles and applications of unit operations involved in agricultural and
food processing.

e Familiarize students with various mechanical, thermal, and mass-transfer-based separation
processes such as evaporation, filtration, sedimentation, and distillation.

e Explain the principles of size reduction, crystallization, and contact equilibrium operations
relevant to agro-industrial processing.

e Enable students to select and operate equipment used for different unit operations in
agricultural produce processing.

e Bridge theoretical understanding with practical exposure through lab sessions on selected
unit operations.

Course Outcomes

At the end of the course the students will be able to understand and Practical Knowledge

6. Explain the fundamental concepts of mass and energy conservation in food processing and the
working principles of evaporators.

7. Apply the principles of mechanical separation including filtration, sedimentation, and
centrifugation to agricultural processing systems.

8. Analyze the mechanics of size reduction and evaluate energy requirements using different
crushing laws and equipment.

o. Illustrate the working of contact equilibrium separation processes such as absorption, leaching,
and extraction, and select suitable equipment.

10. Compare different crystallization and distillation techniques and evaluate their
applications in agro-processing industries.

Unit 1 | EVAPORATION AND CONCENTRATION ‘ 9

Unit operations in food processing —conservation of mass and energy — overall view of an
engineering process-dimensions and units — dimensional and unit consistency —
dimensionless ratios-evaporation — definition — liquid characteristics — single and multiple
effect evaporation performance of evaporators and boiling point elevation — capacity —
economy and heat balance types of evaporators — once through and circulation
evaporators — short tube evaporators and long tube evaporators — agitated film evaporator.

Unit2 | MECHANICAL SEPARATION K

Filtration — definition —filter media — types and requirements-constant rate filtration —
constant pressure filtration — filter cake resistance- filtration equipment — rotary vacuum
filter — filter press sedimentation— gravitational sedimentation of particles in a fluid —
Stokes law, sedimentation of particles in gas- Cyclones — settling under sedimentation
and gravitational sedimentation-centrifugal separations — rate of separations — liquid —
liquid separation — centrifuge equipment.

Unit3 | SIZE REDUCTION | 9

Size reduction — grinding and cutting — principles of comminution — characteristics of
comminuted products — particle size distribution in comminuted products-energy and
power requirements in comminution — crushing efficiency — Rittinger’s, Bond’s and
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Kick’s laws for crushing- size reduction equipment— crushers — jaw crusher, gyratory
crusher-crushing rolls — grinders — hammer mills — rolling compression mills - attrition,
rod, ball and tube mills — construction and operation.

Unit 4 ‘ CONTACT EQUILIBRIUM SEPARATION | 9

Contact equilibrium separation processes — concentrations — gas-liquid and solid-liquid
equilibrium- equilibrium concentration relationships —operating conditions-calculation of
separation in contact- equilibrium processes-gas absorption — rate of gas absorption —
stage — equilibrium gas —absorption equipment-properties of tower packing — types —
construction — flow through packed towers-extraction — rate of extraction — stage
equilibrium extraction-equipment for leaching coarse-solids — intermediate solids —
basket extractor-extraction of fine material — Dorr agitator—continuous leaching —
decantation systems — extraction towers-washing — equipment.

Unit § ‘ CRYSTALLISATION AND DISTILLATION | 9

Crystallization-Equilibrium —Rate of crystal growth stage-Equilibrium crystallization-
Crystallizers Equipment-Classification- Construction and operation — Crystallizers-Tank-
Agitated batch- Swenson-Walker and Vacuum crystallizers-Distillation-Binary mixtures-
Flash and differential distillation-Steam distillation —Theory-Continuous distillation with
rectification —Vacuum distillation - Batch distillation-Operation and process- Advantages
and limitation-Distillation equipment- Construction and operation-Factors influencing the
operation.

‘ Total Lecture Hours | 45

EXPERIMENTS:
1. Separation
a. Plate and Frame Filter press.
b. Cyclone separator.
2. Sedimentation
a. Sedimentation curve in batch sedimentation
3. Size reduction
a. Ball mill.
b. Impact mill.
4. Distillation
a. Simple distillation

Total Hours 30

Textbooks

1. Earle, R.L., “Unit operations in Food Processing”, Pergamon Press, Oxford, U.K, 1985.

2. McCabe, W.L., and Smith, J.C., “Unit Operations of Chemical Engineering”, Mc-
Graw-Hill Inc., Kosaido Printing Ltd., Tokyo, 1990.

3. Geankoplis, C.J. “Transport Processes and Separation Process Principles”, 4th
Edition, Prentice Hall, 2003.

Reference Books

1. Coulson, J.M and J.F. Richardson. Chemical Engineering. Volume I to V. The Pergamon
Press. New York, 1999.

2. Albert Ibarz and Gustavo V. Barbosa-Canovas. Unit Operations in Food Engineering.
CRC Press LLC, Florida, 2003.

Evaluation Method:

Theory: 75% weightage for Continuous Assessment, End Semester Exams
Lab: 25% weightage with Continuous Assessment and End Semester Practical Exams.
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Dhanalakshmi Srinivasan University

Tiruchirappalli — 621112

Course Code Course Name L T P C
24AGE406 Principles of Soil Science and
. . 3 0 0 3
Engineering
Pre-requisite Syllabus Version
NIL 1.0

Course Objectives

e This course is designed to:

¢ Provide foundational knowledge on the physical, chemical, and biological properties
of soils.

¢ Introduce methods for soil classification and surveying relevant to both agriculture
and engineering applications.

e Explain the principles of soil compaction, phase relationships, and laboratory methods
of soil testing.

¢ Develop the ability to analyze and interpret the engineering properties of soil such as
shear strength, permeability, and compressibility.

¢ Enable students to assess bearing capacity and slope stability in geotechnical contexts.

Course Outcomes

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

e Explain soil formation processes, physical properties, and their influence on soil
behavior and plant nutrient availability.

e Classify soils using taxonomy and land capability systems and perform soil surveys
and mapping for suitability assessments.

e Determine soil phase relationships, Atterberg limits, and evaluate compaction
characteristics using field and lab techniques.

e Analyze key engineering properties of soils such as shear strength, permeability, and

e Assess soil bearing capacity using Terzaghi’s method and analyze slope stability
through finite and infinite slope models.

Unit 1 | INTRODUCTION AND SOIL PHYSICS ‘ 9

Soil - definition - major components —Soil forming minerals and processes - soil profile -
Physical properties - texture — density-porosity-consistence-colour-specific gravity -
capillary and non-capillary -plasticity. Soil air - soil temperature - soil water -
classification of soil water- Movement soil water. Soil colloids — organic and inorganic
matter-lon exchange- pH — Plant nutrient availability

Unit 2 | SOIL CLASSIFICATION AND SURVEY ‘ 9

Soil taxonomy — Soils of Tamil Nadu and India. Soil survey - types and methods of soil
survey — Field mapping- mapping units - base maps -preparation of survey reports -
concepts and uses - Land Capability Classes and subclasses - soil suitability -Problem
soils — Reclamation.

Unit 3 | PHASE RELATIONSHIP AND SOIL COMPACTION ‘ 9

Phase relations- Gradation analysis- Atterberg Limits and Indices- Engineering
Classification of soil — Soil compaction- factors affecting compaction- field and
laboratory methods.
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Unit 4 ‘ ENGINEERING PROPERTIES OF SOIL | 9

Shear strength of cohesive and cohesionless - Mohr-Coulomb failure theory-
Measurement of shear strength, direct shear, Triaxial and vane shear test- -Permeability-
Coefficient of Permeability-Darcy’s law-field and lab methods - Assessment of seepage -
Compressibility.

Unit S ‘ BEARING CAPACITY AND SLOPE STABILITY | 9

Bearing capacity of soils - Factors affecting Bearing Capacity- Shallow foundations-
Terzaghi*s formula- BIS standards - Slope Stability-Analysis of infinite and finite slopes-
friction circle method slope protection measures.

Total hours: 45

Textbooks

1. Nyle C. Brady, “The Nature and Properties of Soil”, Macmillan Publishing Company,
10th Edition, New York, 2008.
2. Punmia, B.C., “Soil Mechanics and Foundation “Laxmi Publishers, New Delhi, 2007.

Reference Books

1. . Edward J. Plaster., “Soil Science”, Cengage Learning India Ltd, New Delhi, 2009.

2. Arora, K.R. “Soil Mechanics and Foundation Engineering”, Standard Publishers and
Distributors, New Delhi, 2007.

3. Murthy, V.N.S. “Soil Mechanics and Foundation Engineering”, UBS Publishers and
Distributors, New Delhi, 2007.

4. Sehgal, S.B., “Text Book of Soil Mechanics”, CBS Publishers and Distributors New
Delhi, 2007.

Evaluation Method: Continuous Assessment, End Semester Exams
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Dhanalakshmi Srinivasan University

Tiruchirappalli - 621112

Course Code Course Name L | T P C
24AGE407 Principles of Agronomy 3 0 0 3
Pre-requisite Syllabus Version
NIL 1.0

Course Objectives

This course is designed to:

e Introduce the basic concepts of agronomy and the influence of soil, climate, and
seasons on crop production.

o Explain tillage practices and crop establishment methods suitable for different
cropping systems.

e Create awareness about the identification, classification, and management of weeds
using integrated approaches.

e Impart knowledge on irrigation needs, methods, and water management strategies
for crops.

e Develop understanding of essential plant nutrients, sources of manures and
fertilizers, and integrated nutrient management techniques.

Course Outcomes

Upon completion of the course, the student should be able to:

1. Identify and classify crops based on seasons, soil types, and climatic factors, and
analyze suitable cropping systems for prevailing conditions.

2. Explain tillage practices and select appropriate crop establishment methods based on
crop and soil type.

3. Classify weeds and apply suitable mechanical, chemical, and cultural weed control
measures through integrated weed management.

4. Assess water requirements of crops and evaluate suitable irrigation methods and
scheduling for effective irrigation management.

5. Differentiate between types of plant nutrients and recommend appropriate nutrient
sources and application methods using INM principles.

Unit1 | AGRICULTURE AND AGRONOMY 9

Agriculture — Agronomy — definition — scope and importance — branches - crop
classification - Factors affecting crop production - Soils - types- characteristics for the
suitability of crops and cropping systems - Agricultural seasons of India and Tamil Nadu
— Effect of seasons on choice of crops and cropping systems - National and International
Institutions related to agriculture - visit to nearby farmers’ field.

TILLAGE AND CROP ESTABLISHMENT

Unit 2 TECHNIQUES ?

Tillage and tilth — definition, objectives, types and depth and intensity of tillage — Modern
concepts in tillage - Crop establishment techniques — direct seeding - broadcasting,
dibbling, sowing behind the plough and seed drill — transplanting - optimum plant density
- crop geometry - seeds and its classification.

Unit3 | WEED MANAGEMENT 9

Weeds — definition, classification and characteristics, harmful and beneficial effects of
weeds - propagation, migration, dormancy - crop weed interactions, critical crop weed
competition - weed control methods - integrated weed management - Herbicide
calculation.

Unit4 | IRRIGATION MANAGEMENT 9
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Role of water in plants — Importance of Irrigation — water resources of India and Tamil
Nadu - Plant water stress - Causes - plant response and adaptations - Irrigation -
Definition - Soil physical characteristics influencing irrigation - Soil water movement -
Crop Water requirement - Methods of irrigation. - IWM.

Unit5 | MANURES AND FERTILIZERS K

Soil Fertility - Definition - Plant nutrients — Major, secondary and micronutrients -
Manures and fertilizers - classification - Bio fertilizers - Application Methods - INM -
Fertilizer calculation.

Total Lecture Hours | 45

Textbooks

1. Reddy T. Sankara G.H. Yellamanda Reddi, Principles of Agronomy, Kalyani
Publishers, New Delhi, 2005.

2. Handbook of Agriculture. ICAR Publications, New Delhi, 2011.

3. Dhilip Kumar Das, Introductory Soil Science, Kalyani Publishers, 2019.

Reference Books

1. Crop Production Guide, Tamil Nadu Agricultural University Publication, Coimbatore.
2021

2. 0. P. Gupta, Weed Management: Principles and Practices 3rd edn. Agrobios
India.,2011

3. Havlin, Tisdale, Nelson, Beaton. Soil Fertility & Fertilizers, Pearson. 2016.

Evaluation Method: Continuous Assessment, End Semester Exams
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Dhanalakshmi Srinivasan University

Tiruchirappalli - 621112

Course Code Course Name L | T P C
24AGE408 Irrigation and Drainage Engineering 3 0 0 3
Pre-requisite Syllabus Version
NIL 1.0

Course Objectives

This course is designed to:

acquire a fundamental understanding of different irrigation methods
learn about the importance of drainage in crop production and
examine the need to control water logging and salinization

develop skills on design of different irrigation and drainage systems
gain the knowledge on management of irrigation and drainage systems

Course Outcomes

Upon completion of the course, the student should be able to:

1. Assess the development and utilization of water resources in India as well as Tamil
Nadu and estimate the evapo-transpiration using direct and indirect methods for
scheduling the irrigation for various crops

2. Determine irrigation requirements of crops and plan the irrigation schedule for
different crops including irrigation efficiencies.

3. Compare different methods of surface irrigation and their adaptability to the specific
characteristics of soil, topography and crops

4. Analyze the technical features of agricultural drainage systems and design criteria for
its various components

5. Design, monitor and maintain the surface and subsurface drainage systems for
controlling the salinity and water logging in the agricultural area

Unitl | IRRIGATION WATER AND ITS MEASUREMENT | 9

Irrigation, impact of irrigation on Human Environment, some major and medium
irrigation schemes of India, purpose of irrigation, sources of irrigation water, present
status of development and utilization of different water resources of the country,
Measurement of irrigation water, weir, notches, flumes and orifices and other methods,
Economics of water resources utilization.

Unit2 | IRRIGATION REQUIREMENT 9

Soil water plant relationship, soil water movement, infiltration, evapotranspiration, soil
moisture constants, depth of irrigation, frequency of irrigation, water conveyance,
underground pipe conveyance system, channel lining, irrigation efficiencies.

Unit 3 ‘ METHODS OF IRRIGATION ‘ 9

Surface irrigation methods of water application, border, check basin, furrow and contour
irrigation; sprinkler and drip irrigation method, merits, demerits, selection and design

Unit4 | AGRICULTURAL DRAINAGE SYSTEM 9

Drainage, objectives of drainage, familiarization with the drainage problems of the state,
Surface drainage, drainage coefficient, types of surface drainage, design of open channel,
sub-surface drainage purpose and benefits, investigations of design parameters, hydraulic
conductivity, drainage porosity, water table etc., types and use of subsurface drainage
system, Design of surface drains, interceptor and relief drains. Derivation of ellipse
(Hooghoudts) and Ernsts drain spacing equations.

Unit 5 DESIGN OF AGRICULTURAL DRAINAGE SYSTEM 9
! AND SALT BALANCE

44




Design of subsurface drainage system. Drainage materials, drainage pipes, drain
envelope. Layout, construction and installation of drains. Drainage structures. Vertical
drainage. Bio-drainage. Tile Drains. Drainage of irrigated and humid areas. Salt balance,
reclamation of saline and alkaline soils. Leaching requirements, conjunctive use of fresh
and saline waters. Economic aspects of drainage.

Total Lecture Hours | 45

Textbooks
1. A.M.Michael, 2010. Irrigation - Theory and practice, Vikas publishers, New
Delhi.

2. V. Ravikumar., M.V.Ranghaswami, K.Appavu and S.Chellamuthu, 2011,
Microirrigation & Irrigation Pumps, Kalyani publishers, Ludhiana

Reference Books

1. Michael Raviv and J.Heinrich Lieth. ,2013, Soil less culture, Theory and Practice,
Elsevier

2. Jack Keller and Rond Bleisner 1990. Sprinkler and Trickle irrigation, Van
Nostrand Reinhold, New York.

3. P.N Modi, and S.M Seth, 2010, Hydraulics and fluid mechanics, Standard book
house

Evaluation Method: Continuous Assessment, End Semester Exams
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Dhanalakshmi Srinivasan University

Tiruchirappalli - 621112

Course Code Course Name L | T P C
24AGE409 Tractors and Farm Engines 3 0 0 3
Pre-requisite Syllabus Version
NIL 1.0

Course Objectives

This course is designed to:

e Explain the construction, operation, and classification of tractors and internal
combustion (IC) engines used in agriculture.

e Provide knowledge on various engine systems including fuel, cooling, lubrication,
and electrical systems.

e Introduce transmission, steering, braking, and hydraulic systems essential for tractor
functioning.

e Develop understanding of tractor chassis mechanics, stability, safety, and ergonomics.

e Familiarize students with power tillers and procedures for testing and evaluation of
tractors and tillage machinery.

Course Outcomes

Upon completion of the course, the student should be able to:

1. Classify tractors and describe the construction and working of IC engine components
used in tractors.

2. Explain the working of fuel, cooling, lubrication, and electrical systems in farm
engines and identify common engine faults.

3. Illustrate the function of clutch, gearbox, differential, final drive, and braking
systems used in agricultural tractors.

4. Analyze hydraulic systems, draft control mechanisms, tractive performance, and
evaluate tractor stability and safety features.

5. Describe the construction and operation of power tillers and explain the procedures
and need for tractor testing and evaluation.

Unit1l | TRACTORS 9

Classification of tractors — Tractor engines — Principles of operation of IC engines —
construction of engine blocks, cylinder head and crankcase features of cylinder, piston,
connecting rod and crankshaft — firing order — combustion chambers

Unit2 | ENGINE SYSTEMS B

Valves — inlet and outlet valves — valve timing diagram. Air cleaner — exhaust — silencer —
Cooling systems -lubricating systems — fuel system — properties of fuels — governor —
electrical system —engine trouble shooting.

Unit 3 | TRANSMISSION SYSTEMS ‘ 9

Transmission — clutch — gear box — sliding mesh — constant mesh — synchro mesh —
Differential, final drive and wheels — Steering geometry — steering systems — front axle
and wheel alignment — wheel ballasting —Brake — types — system.

Unit 4 | HYDRAULIC SYSTEMS ‘ 9

Hydraulic system — working principles, three-point linkage — draft control — weight
transfer, theory of traction — tractive efficiency — tractor chassis mechanics — stability —
longitudinal and lateral — Controls— visibility — operator seat — tractor safety.

Unit 5 | POWER TILLER AND TRACTOR TESTING ‘ 9

Power tiller — special features — clutch — gear box — steering and brake — Makes of
tractors and power tillers — Types of tests — test procedure — need for testing &amp;
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evaluation of farm tractor —Test code for performance testing of tractors and power tillers.

Total Lecture Hours

45

Textbooks

1. Jain, S.C. and C.R. Rai. 2016. Third Edition. Farm tractor maintenance and repair.

Standard
Publishers and distributors, New Delhi.
2. Handbook of Agriculture. ICAR Publications, New Delhi, 2011.

3. Sanjay Kumar. 2014. Farm power resources and technologies, Kalyani Publishers,

Ludhiana, Punjab.

Reference Books

1. Barger, E.L., J.B. Liljedahl and E.C. McKibben, 1997. Tractors and their Power

Units. Wiley Eastern Pvt. Ltd., New Delhi.

2. Domkundwar A.V. 1999. A course in internal combustion engines. Dhanpat Rai

&amp; Co. (P)Ltd., Educational and Technical Publishers, Delhi.

Evaluation Method: Continuous Assessment, End Semester Exams
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Dhanalakshmi Srinivasan University

Tiruchirappalli - 621112

Course
Code Course Name L T P C
24AGE410 Farm Machinery and Equipment-I 3 0 0 3
Pre-
requisite Syllabus Version
24AGE409 1.0

Course Objectives

To understand the farm mechanization

To impart knowledge on primary tillage implements.

To gain knowledge on secondary tillage operation and equipment

To know the sowing methods and equipment used for sowing and planting
To understand the material requirement for construction of farm equipment

Course Outcomes

e Explain the principles of farm mechanization and classify farm machinery used
for different agricultural operations.

e Apply engineering concepts to estimate field capacity, field efficiency, and draft
requirements of primary and secondary tillage implements.

e Select suitable sowing, planting, and transplanting equipment for different crops
based on field and operational conditions.

e Analyze the performance and functional components of tillage and planting
machinery to identify operational limitations and improvement needs.

e Examine material properties and heat treatment processes used in agricultural
machinery components to justify their selection for farm equipment
manufacturing.

Unit 1 \ FARM MECHANIZATION | 9

Introduction to farm mechanization. Classification of farm machines. Unit operations in
crop production. Identification and selection of machines for various operations on the
farm. Hitching systems and controls of farm machinery. Calculation of field capacities
and field efficiency. Calculations for economics of machinery usage, comparison of
ownership with hiring of machines.

Unit 2 ‘ PRIMARY TILLAGE IMPLEMENTS | 9

Introduction to seed-bed preparation and its classification. Familiarization with land
reclamation and earth moving equipment. Introduction to machines used for primary
tillage, secondary tillage, rotary tillage, deep tillage and minimum tillage. Measurement
of draft of tillage tools and calculations for power requirement for the tillage machines.
Introduction to tillage machines like mould-board plough, disc plough, chisel plough,
sub-soiler.

Unit 3 \ SECONDARY TILLAGE IMPLEMENTS | 9

Introduction to secondary tillage machines like harrows, cultivators, Identification of
major functional components, Attachments with tillage machinery, Land reclamation and
earth moving equipment

SOWING, PLANTING AND TRANSPLANTING
Unit 4 EQUIPMENT 9
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Introduction to sowing, planting & transplanting equipment. Introduction to seed drills,
no-till drills, and strip-till drills. Introduction to planters, bed-planters and other planting
equipment. Study of types of furrow openers and metering systems in drills and planters.
Calibration of seed-drills/ planters. Adjustments during operation. Rice transplanter types-
nursery requirement - operation.

MANUFACTURING PROCESS IN IMPLEMENTS
Unit 5 AND TOOLS 9

Introduction to materials used in construction of farm machines. Heat treatment processes
and their requirement in farm machines. Properties of materials used for critical and
functional components of agricultural machines. Introduction to steels and alloys for
agricultural application. Identification of heat treatment processes specially for the
agricultural machinery components.

Total Lecture Hours ‘ 45

Textbooks

1. Senthilkumar, T., R.Kavitha, V.M.Duraisamy and B.Suthakar, Text Book of Farm
Machinery, 2025, Thannambikkai publishers, Coimbatore.

2. Senthilkumar, T., B.suthakar and G.Manikandan, 2023. A Text book of farm
Machinery and equipment, Brillion Publishing New Delhi — 110005

3. Jagdishwar Sahay. 2006. Elements of Agricultural Engineering. Standard
Publishers Distributors, Delhi.

Reference Books

1. Donnell Hunt. 2013. Farm power and machinery management. Scientific
International Pvt. Ltd. New Delhi.

2. Harris Pearson Smith, 2011. Farm Machinery and Equipment, Morse Press,
Lanaken Belgium.

3. Radhey Lal and Datta A.C. 2011. Agricultural Engineering (Through Worked
Examples). Saroj Prakashan. 646 Katra, Allahabad.

Evaluation Method: Continuous Assessment, End Semester Examination
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Dhanalakshmi Srinivasan University

Tiruchirappalli - 621112

Course
Code Course Name LT P ¢
24AGE411 Farm Machinery and Equipment-I1 3 0 0 3
Pre-requisite Syllabus Version
24AGE409 1.0

Course Objectives

To understand the understand the basic principles of plant protection equipment.
To impart knowledge on primary tillage implements.

To gain knowledge on working principles of threshers.

To know the harvesting of field and horticultural crops.

To understand the specialized harvesters.

Course OQutcomes

e Explain the principles, classification, and working mechanisms of weeding tools,
sprayers, dusters, harvesters, and threshers used in agricultural operations.

e Apply engineering concepts to select appropriate weeding, spraying, and
harvesting equipment based on crop, soil, and field conditions.

e Perform calibration and operational adjustments of sprayers, dusters, and
harvesting machinery to achieve desired field performance.

e Analyze the performance parameters of threshing and harvesting systems,
including grain losses, material flow, and operational efficiency.

e Examine the constructional features and functional components of crop-specific
harvesters to evaluate their suitability for different agricultural conditions.

Unit 1 \ WEEDING EQUIPMENT | 9

Intercultural operations — Methods of weed control — Mechanical weeding tools -
Classification — Manual weeding tools — Hand hoe — Spade — Push pull weeder — Cono
weeder — Animal and tractor drawn weeding equipment - Junior hoe - guntaka - blade
harrow - dry land weeders — sweeps — Biological weeding — Flame weeding - Advanced
level machinery for inter and intra row weeding - Tractor mounted microcontroller based
improved variable rate herbicide applicator.

Unit 2 \ SPRAYERS AND DUSTERS K

Plant protection equipment — sprayers and dusters — Functions — Classification -
Operating pressure and discharge — Components — Chemical tank — Pump - Types of
nozzles — Selection — Materials — Design considerations — Performance evaluation —
Nozzle tip selection - Preparation of spray solution - Calibration of sprayers - Methods -
Chemical application rates — Tests — General — Short run - Long run — Test report
Preparation — Data sheet — Ultrasonic sprayer — Electrostatic sprayer - Familiarization of
fertilizer application equipment.

Unit 3 \ HARVESTERS K

Study of harvesting operation — harvesting methods, harvesting terminology. Study of
mowers — types, constructional details, working and adjustments. Study of shear type
harvesting devices — cutter bar, inertial forces, counter balancing, cutting pattern. Study of
reapers, binders and windrowers — principle of operation and constructional details.

Unit 4 \ THRESHERS K
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Introduction to threshing systems — manual and mechanical systems. Types of threshing
drums and their applications. Types of threshers - tangential and axial, their
constructional details and cleaning systems. Study of factors affecting thresher
performance, classification of grain combines, study of material flow in combines.
Computation of combine losses, study of combine troubles and troubleshooting. Study of
straw combines — working principle and constructional details.

HARVESTERS FOR ROOT CROPS, MAIZE, COTTON
Unit 5 AND SUGARCANE 9

Study of Cotton harvesting — Cotton harvesting mechanisms, study of cotton pickers and
strippers, functional components. Study of maize harvesting combines. Sugar cane
harvester. Introduction to vegetables and fruit harvesting equipment and tools. Study of
root crop diggers — principle of operation, blade adjustment and approach angle, Study of
potato and groundnut diggers.

‘ Total Lecture Hours ‘ 45

Textbooks

1. Senthilkumar, T., R.Kavitha, V.M.Duraisamy and B.Suthakar, Text Book of Farm
Machinery, 2025, Thannambikkai publishers, Coimbatore.

2. Senthilkumar, T., B.suthakar and G.Manikandan, 2023. A Text book of farm
Machinery and equipment, Brillion Publishing New Delhi — 110005

3. Jagdishwar Sahay. 2006. Elements of Agricultural Engineering. Standard
Publishers Distributors, Delhi.

Reference Books

1. Donnell Hunt. 2013. Farm power and machinery management. Scientific
International Pvt. Ltd. New Delhi.

2. Harris Pearson Smith, 2011. Farm Machinery and Equipment, Morse Press,
Lanaken Belgium.

3. Radhey Lal and Datta A.C. 2011. Agricultural Engineering (Through Worked
Examples). Saroj Prakashan. 646 Katra, Allahabad.

Evaluation Method: Continuous Assessment, End Semester Examination
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Dhanalakshmi Srinivasan University

Tiruchirappalli - 621112

Course Code Course Name L T P C

24AGE412 Soil and Wat.er C?nservatlon 3 0 0 3
Engineering

Pre-requisite Syllabus Version

NIL 1.0

Course Objectives

The course is designed to:

e explain the processes, types, and factors influencing soil erosion and sediment transport.

e apply principles of runoff estimation and soil loss prediction methods for watershed analysis.

e analyze the suitability of agronomical and mechanical erosion control measures for different
land conditions.

e apply design concepts of bunds, terraces, waterways, and water harvesting structures.

e cvaluate and interpret sedimentation behaviour and land capability for soil and water
conservation planning.

Course Outcomes

Upon completion of the course, the student should be able to:

1. explain mechanisms of water and wind erosion and their impact on soil productivity.

2. apply erosion prediction equations (USLE, RUSLE, Rational method) to estimate soil

loss and runoff

analyze watershed characteristics and select appropriate erosion control measures.

4. apply design principles of bunds, terraces, check dams, and water harvesting systems
for field situations.

5. analyze sediment transport, reservoir sedimentation, and gully stabilization techniques
for conservation planning.

98]

Unit 1 ‘ SOIL EROSION PRINCIPLES ‘ 9

Introduction — Soil erosion — mechanics of soil erosion — geological and accelerated erosion —
factors affecting soil erosion. Water erosion — types — splash, sheet, rill and gully erosion. Wind
erosion — mechanics — suspension, saltation and surface creep — effects of wind erosion.

Unit2 | EROSION CONTROL 9

Agronomical measures of water erosion control - Contour Cropping - Strip cropping — Mulching -
Mechanical measures for water erosion control - Bunding- Types — Contour bund and Graded
Bund Design Specification of Bunds -Mechanical measures for hill slopes — Bench Terracing —
Types — Maintenance — Grassed waterways: Purpose, construction and maintenance

Unit3 | ESTIMATION OF SOIL LOSSES 9

Runoff — Components- computation for soil conservation: Rational method— Evolution of
Universal Soil Loss Equation: Applications and Limitations - Problems — Modified Universal Soil
Loss Equation — Revised Universal Soil Loss Equation — Rational methods- Land use capability
classification. Reservoir sedimentation: Basics - Factors affecting sediment distribution pattern,
Rates of reservoir sedimentation - Silt Detention Tanks

Unit4 | GULLY CONTROL STRUCTURES 9

Gully control structures — temporary structures — brushwood, loose rock, rock fill and Woven
Wire Dams. Permanent structures - Drop Spillway, Drop Inlet, Chute Spillways

Unit5 | WATER HARVESTING STRUCTURES 9

In-situ soil moisture conservation — Water harvesting Principles and Technique— Importance —
Types: Rain /Runoff water harvesting — Flood water harvesting and Ground water Harvesting -
Farm ponds: Components, Design, Construction and Protection — Check dams - Earthen dam —
Retaining wall.
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Total Lecture Hours | 45

Textbooks
1. Suresh, R., “Soil and Water Conservation Engineering”, Standard Publication,
New Delhi, 2007.
2. Ghanshyam Das, “Hydrology and Soil Conservation Engineering”, Prentice Hall
of

India Private Limited, New Delhi, 2000.
3. Sedimentation Engineering, 2006, ASCE manual and Report on Engineering
Practice No. 54, Edited by Vito A. Vanoni. ASCE publishing.

Reference Books

1. Murthy, V.V.N.,, “Land and Water Management Engineering”, Kalyani
Publishers, Ludhiana, 1998.

2. Gurmail Singh, “A Manual on Soil and Water Conservation”, ICAR Publication,
New Delhi, 1982

3. Mal, B.C,, “Introduction to Soil and Water Conservation Engineering”, Kalyani
Publishers, New Delhi.

Evaluation Method: Continuous Assessment, End Semester Exams
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Dhanalakshmi Srinivasan University

Tiruchirappalli - 621112

Course Code Course Name L T P C
24AGE413 Dairy and Food Process Engineering 3 0 0 3

Pre-requisite Syllabus Version

24AGE405 Unit Operations in Agricultural Processing 1.0

Course Objectives

The course is designed to:
e explain the composition, properties, and processing requirements of milk and dairy
products.
e apply principles of thermal processing, food preservation, and reaction kinetics in food
processing operations.
e analyze processing methods used for concentration, drying, freezing, and preservation of

foods.

e apply engineering concepts in dairy product manufacture, packaging, and sanitation
systems.

e analyze factors affecting food quality, shelf life, and safety in processing and storage
systems.

Course Outcomes

Upon completion of the course, the student should be able to:

1. Explain the physico-chemical properties of milk and the steps involved in its
processing and preservation.

2. Apply heat transfer, kinetics, and preservation principles to food processing
operations such as pasteurization, drying, and freezing.

3. Analyze manufacturing processes of dairy products such as butter, cheese, paneer,
milk powder, and fermented foods.

4. Apply suitable preservation, packaging, and sanitation techniques to maintain food
quality and safety.

5. Analyze the influence of processing, storage, and environmental factors on food
quality, shelf life, and stability.

Unit1 | PROPERTIES AND PROCESSING OF MILK 9

Dairy Industry — importance and status — Milk Types — Composition and properties of milk -
Production of high-quality milk - Method of raw milk procurement and preservation - Processing
— Staining - Filtering and Clarification - cream separation — Pasteurization — Homogenization -
sterilization, UHT processing and aseptic packaging — emulsification - Fortification

Unit 2 DAIRY PRODUCTS 9

Manufacture of Milk Powder - Processing of Milk Products - Condensed Milk - Skim milk -
Butter milk - Flavoured Milk, whey, casein, yoghurt and paneer - Manufacture of Butter - Cheese
Ghee, ice creams and frozen desserts - standards for milk and milk products - Packaging of Milk
and Milk Products - Cleaning and Sanitation - Dairy effluent treatment and disposal

Unit 3 ‘ FOOD AND ITS PROPERTIES, REACTION AND KINETICS ‘ 9

Constituents of food - thermal processing of foods - cooking, blanching, sterilization,
pasteurization, canning - Interaction of heat energy on food components, reaction kinetics,
Arrhenius equation, TDT curves - water activity, sorption behaviour of foods — isotherm models -
monolayer value, BET isotherms, Raoult’s law, Norrish, Ross, Salwin- Slawson equations.

Unit 4 ‘ PROCESSING AND PRESERVATION OF FOODS ‘ 9

Concentration of foods, freeze concentration - osmotic and reverse osmotic

concentration - drying and dehydration of food - Tray, tunnel, belt, vacuum and freeze dryers -
rehydration of dehydrated foods - Fat and oil processing, sources, extraction, methods, and
equipment, refining of oils, hydrogenation, manufacture of margarine - Food preservation
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methods - preservation by irradiation, microwave and dielectric heating of food.

Unit 5 PACKAGING AND QUALITY CONTROL ‘ 9

Food packaging, importance, flexible pouches - retort pouches - aseptic packaging, granules,
powder and liquid packaging machines - nanotechnology — principles - applications in food
processing — food plant location - Quality control of processed food products - Factors affecting
quality

Total Lecture Hours | 45

Textbooks

1. H.G.Kessler, Food Engineering and Dairy Technology, Freising, Germany, Verlag
A Kessler, 1981

2. Norman N. Potter and Joseph H. Hotchkiss, Food Science, Fifth Edition, Food
Science Text Series, ISBN: 978-1-4613-7263-9 (Print) 978-1-4615-4985-7 (Online),
1995

Reference Books

1. Gordon L. Robertson, Food Packaging- Principles and Practice Marcel Dekker
Inc, USA, 1993

2. Sukumar De, Outlines of Dairy: Technology, Oxford University Press, 2001

3. Murlidhar Meghwal, Megh R. Goyal, Rupesh S. Chavan, Dairy Engineering;
Advanced Technologies and their Applications, CRC Press, 2016.

Evaluation Method: Continuous Assessment, End Semester Exams
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Dhanalakshmi Srinivasan University

Tiruchirappalli - 621112

Course Code Course Name L T P C
24AGE414 Post Harvest Technology 3 0 2 4

Pre-requisite Syllabus Version

24AGE405 Unit Operations in Agricultural Engineering 1.0

Course Objectives

This course is designed to:
e understand better the processing of cereals, pulses, oil seeds and horticultural crops
e know the physical and thermal properties of grains

e understand in-depth knowledge on the theory, methods, and equipment for the various unit
operations of crop processing

Course OQutcomes

At the end of the course the students will be able to understand and Practical Knowledge

1. Assess the different engineering properties of agricultural products and assess their importance

2. Analyze the working principles of grain cleaning and grading devices and select suitable
equipment for cereal grains, oilseeds, and pulses

3. Assess the performance of conveying and storage systems used for agricultural products for
better processing

4. Classify various methods for processing of the cereals, pulses, and oil seeds based on their

properties
5. Evaluate the post-harvest operations for horticultural crops to increase the market value of food
products
Unit1 | INTRODUCTION | 8

Post harvest engineering: introduction, objectives, post harvest losses of cereals, pulses and
oilseeds,

importance, optimum stage of harvest. Threshing: traditional methods, mechanical threshers:
types,

principles and operation. Engineering properties of food materials, moisture content
measurement: direct and indirect methods, moisture meters, equilibrium moisture content

Unit 2 CLEANING, GRADING AND DRYING 10

Principles, air screen cleaners: types, adjustments. Cylinder separator, spiral separator, magnetic
separator, colour sorter, inclined belt separator, length separators, effectiveness of separation and
performance index. Different types of graders for cereals, pulses and oil seed crops. Drying:
moisture content and water activity; Free, bound and equilibrium moisture content, isotherm,
hysteresis effect, EMC determination, Drying principles and theory, Thin layer and deep bed
drying analysis, Falling rate and constant rate drying periods, maximum and decreasing drying
rate period, drying equations, Dryer performance, Different methods of drying, types of grain
dryers: dryers: bin, flat bed, LSU, columnar, RPEC, fluidized, rotary and tray

Unit3 | MATERIAL HANDLING AND STORAGE | 9

Material handling: belt conveyor, screw conveyor, chain conveyor, bucket elevators, pneumatic
conveying. Direct and indirect types of damages, sources of infestation, traditional and modern
types of storage structures: vertical, horizontal and underground storages, storage structure
designs. Hermetic storage, controlled atmospheric storage and modified atmospheric storage.

Unit 4 | PROCESSING OF CEREALS, PULSES AND OILSEEDS ‘ 9

Paddy processing: parboiling of paddy, methods, merits and demerits, DE husking of paddy:
methods, merits and demerits; rice polishers: types, constructional details, polishing, layout of
modern rice mill,

performance evaluation of modern mills. Wheat milling, pulse milling methods. Oil seed
processing,
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Sugarcane crushing, extraction recovery and processing of jaggery. Principles and operation:
maize sheller, husker sheller for maize, groundnut decorticator, castor sheller.

Unit § PROCESSING OF FRUITS AND VEGETABLES | 9

Importance of processing of fruits and vegetables. Important characteristics and properties of
fruits and vegetables for processing, cleaning and grading of fruits and vegetables. Electronic
colour sorting of fruits and vegetables. Unit operation of fruit processing: blanching of fruits and
vegetables, size reduction, thermal processing. Dryers for fruits and vegetables, Osmo-
dehydration. Different types of packaging materials commonly used for raw and processed fruits
and vegetables products, handling and transportation of fruits and vegetables, Minimal
processing, Common methods of storage. Preparation of different finished products from fruits
and vegetables.

‘ Total Lecture Hours | 45

EXPERIMENTS:
1. Determination of moisture content of grains by oven-dry method and draw the drying
characteristic curves

2. Determination of size, true density, bulk density and porosity of grains
3. Determination of coefficient of friction and angle of repose of different grains
4. Determination of shelling efficiency of groundnut decorticator
5. Performance evaluation of paddy parboiling, rubber roll sheller and cone polisher
6. Evaluation of thermal efficiency and heat utilization factor in a grain drier
7. Evaluation of efficiency of a grain cleaning cum grading machine
8. Determining the oil content of oil seeds using Soxhlet apparatus
Total Hours 30
Textbooks

1. Sahay, K.M. and Singh, K.K. Unit operations of Agricultural Processing. Vikas
Publishing house Pvt. Ltd. New Delhi.1994

2. McCabe, W.L., and Smith, J.C., “Unit Operations of Chemical Engineering”, Mc-
Graw-Hill Inc., Kosaido Printing Ltd., Tokyo, 1990.

3. Geankoplis, C.J. “Transport Processes and Separation Process Principles”, 4th
Edition, Prentice Hall, 2003.

Reference Books

1. Coulson, J.M and J.F. Richardson. Chemical Engineering. Volume I to V. The Pergamon
Press. New York, 1999.

2. Albert Ibarz and Gustavo V. Barbosa-Canovas. Unit Operations in Food Engineering.
CRC Press LLC, Florida, 2003.

3. Earle, R.L. 2003. Unit Operations in Food Processing. Pergamon Press. Oxford. U.K.

Evaluation Method:

Theory: 75% weightage for Continuous Assessment, End Semester Exams
Lab: 25% weightage with Continuous Assessment and End Semester Practical Exams.
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Dhanalakshmi Srinivasan University

Tiruchirappalli - 621112

Course Code Course Name L T P C
24AGEA415 Renewable Energy Sources 3 0 0 3
Pre-requisite Syllabus Version
24AGE301 Engineering Thermodynamics 1.0

Course Objectives

The course is designed to:

e explain different forms of renewable energy and their role in sustainable agricultural
production and environmental protection.

e apply basic principles of solar radiation, thermal devices, and photovoltaic systems for
energy utilization.

e analyze wind energy conversion processes and performance parameters of wind turbines.

e apply thermo-chemical and biochemical biomass conversion techniques for rural and
agricultural energy needs.

e analyze the suitability of renewable energy systems for agricultural applications based on
resource availability and efficiency.

Course Outcomes

Upon completion of the course, the student should be able to:

1. Explain concepts of renewable energy sources and their environmental and
agricultural significance.

2. Apply solar energy principles to evaluate performance of collectors, dryers, stills, and
photovoltaic systems.

3. Analyze wind energy potential and operational characteristics of wind turbines using
performance parameters.

4. Apply biomass conversion technologies such as gasification, pyrolysis, combustion,
and biogas generation for energy production.

5. Analyze techno-economic feasibility of renewable energy systems for agricultural
and rural applications.

Unit1 | INTRODUCTION 9

Introduction to energy: Classification- Energy and environment-Concept of Renewable Energy
Sources(RES)-Clean Development Mechanism-Role of renewable energy for mitigation of Global
warming, Classification of RES-Solar, wind, Geothermal, Biomass, Ocean energy sources
Comparison of renewable energy sources with non-renewable sources. Energy inputs for
agricultural production.

Unit2 | SOLAR ENERGY 9

Solar energy: Fundamentals and basic principles-Solar radiation measurement, Basic Principles of
Solar thermal energy conversion, Flat plate and Concentrating collectors, different solar thermal
devices, Applications and gadgets- Solar drying, Solar still Solar Photo voltaic electricity
production: Principles of Photo voltaic energy production-p-n junctions, Solar cells, PV Systems-
Cell characteristics.

Unit3 | WIND ENERGY 9

Wind energy: Energy available in wind, General formula, Lift and drag. Basics of Wind energy
conversion, Effect of density, Frequency variances, Angle of attack, Wind speed, Power
coefficient-Betzlimit-Operationalparametersofwindturbines-torque coefficient tip speed ratio.
Types of wind turbine rotors, Working principle of wind power plant.

Unit 4 THERMO-CHEMICAL ENERGY CONVERSION OF 9
n BIOMASS

Bioenergy: Thermo-chemical energy conversion of biomass—Biomass combustion-Combustion of
Biomass and stoves. Pyrolysis of Biomass to produce solid, liquid and gaseous fuels. Biomass
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gasification - Types of gasifiers, construction and working of different types of gasifiers, various
types of biomasses cook stoves for rural energy needs

Unit 5 BIOCHEMICAL ENERGY CONVERSION OF BIOMASS ‘ 9

Biochemical energy conversion of biomass: Anaerobic digestion process-types of biogas plants,
Basic design aspects of Biogas plants operational and environmental parameters affecting biogas
generation and usages, advantages and disadvantages of biogas plant slurry. Liquid bio fuels.
Basic principles for the production of alcohol and biodiesel.

Total Lecture Hours | 45

Textbooks

1. G.D. Rai,2013, “Non-Conventional Energy Sources”, Khanna Publishers, Delhi.2013.

2. Mathur, A. N and Rathore N.S.1992, “Biogas Production, Management and
Utilization Himanshu Publication. Delhi.

3. Rathore N. S., Kurchania A. K. and Panwar N. L. 2007. “Non-Conventional Energy
Sources”, Himanshu Publications.

Reference Books

1. Rathore N.S., Kurchania A.K. and Panwar N.L.2007. “Renewable Energy, Theory
and Practice”, Himanshu Publications.

2. Sukhatme, S. P and Nayak, J. K 2010, “Solar Energy: Principles of Thermal
Collection and Storage”, Tata Mc-Graw Hill Education Pvt. Ltd., New Delhi.

3. Tiwari, G. N and Ghoshal, M. K 2005, “Renewable Energy Resources: Basic
Principles and Applications”. Narosa Pub. House. Delhi

Evaluation Method: Continuous Assessment, End Semester Exams
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Dhanalakshmi Srinivasan University

Tiruchirappalli - 621112

Course Code Course Name L T P C
24AGE416 Irrigation Engineering Laboratory 0 0 4 2
Pre-requisite Syllabus Version
1.0

Course Objectives

The purpose of learning this course is to

e explain the principles of soil-water—plant relationships and irrigation measurement
techniques.

e apply field and laboratory methods to measure infiltration, soil moisture, and irrigation
performance parameters.

e design irrigation systems such as drip and sprinkler based on crop water requirements.

e analyze hydraulic performance of irrigation channels, emitters, and distribution systems.

e evaluate drainage requirements and design suitable surface and subsurface drainage systems.

Course Outcomes

Upon completion of the course, the student should be able to:

1. Explain the working principles of irrigation measurement instruments and soil moisture
assessment methods.

2. Apply experimental methods to determine infiltration rate, wetting pattern, flow
characteristics, and irrigation efficiency.

3. Design drip and sprinkler irrigation systems based on field data and crop water needs.

4. Analyze uniformity coefficients, channel flow parameters, and filtration performance in
irrigation systems.

5. Evaluate and design appropriate surface and subsurface drainage systems for agricultural
fields.

List of Experiments 60

To study various instruments in the Meteorological Laboratory.
Determination of infiltration rate using double ring and digital infiltrometer.
Determination of soil moisture wetting pattern for irrigation scheduling
Design of Drip irrigation system.

Design of Sprinkler irrigation system

Measurement of flow properties in open irrigated channels (flumes, notches)
Determination of uniformity coefficient for drip irrigation system

Design and Problems on Irrigation Drainage in agriculture field

9. To conduct experiment on disc filter for micro irrigation systems

10. Measurement of uniformity coefficient of sprinkler irrigation method.

11. Cost analysis of surface and sub-surface drainage system.

12. Design of surface drainage systems

NN RO =

Evaluation Method:
Continuous Assessment, End Semester Exam
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Dhanalakshmi Srinivasan University

Tiruchirappalli - 621112

Course Code Course Name L T P C
24AGEA417 Dairy and Food Process Engineering
0 0 4 2
Laboratory
Pre-requisite Syllabus Version
1.0

Course Objectives

The purpose of learning this course is to

explain the physical, thermal, and compositional properties of food and dairy materials.
apply laboratory techniques for analyzing food quality parameters such as microbial load,
protein content, and adulteration.

apply processing principles in dehydration, extrusion, frying, microwave heating, and
osmotic treatments.

analyze operational performance of dairy and food processing equipment such as cream
separators and butter churns.

analyze the influence of processing methods on food properties such as rehydration,
expansion, oil absorption, and cooking behaviour.

Course Outcomes

Upon completion of the course, the student should be able to:

1.
2.

3.

4.

Explain quality characteristics and processing behaviour of cereals, milk, and food products.
Apply laboratory methods to determine microbial load, protein content, adulteration, and
rehydration characteristics of foods.

Apply processing operations such as extrusion, dehydration, osmotic treatment, frying, and
microwave heating to food samples.

Analyze performance of dairy processing equipment like cream separators and butter churns
using experimental data.

Analyze the effect of processing conditions on cooking properties, oil absorption, texture, and
expansion of food products

List of Experiments 60

WR_ANN R WD =

Determination of cooking properties of parboiled and raw rice.

Estimation of microbial load in food materials.

Determination of rehydration ratio of dehydrated foods.

Experiment on osmotic dehydration of foods

Experiment of food extruder

Experiment on properties of food through microwave oven heating.

Determination of properties of milk

Experiments on cream separator to determine the separation efficiency.

Experiments on construction and operation of butter churn and butter working accessories.

10 Experiments on detection of Food Adulteration.
11. Experiments on estimation of protein in food.
12. Experiment on expansion and Oil absorption characteristic of snacks on frying

Evaluation Method:
Continuous Assessment, End Semester Exam
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Dhanalakshmi Srinivasan University

Tiruchirappalli - 621112

Course Code Course Name L T P C
24AGE418 Crop production Lab 0 0 4 2
Pre-requisite Syllabus Version
1.0

Course Objectives

The purpose of learning this course is to

e explain the characteristics and uses of seeds, manures, fertilizers, weeds, and farm
implements used in crop production.

o apply field techniques for nursery raising, land configuration, sowing, thinning, and
intercultural operations.

e apply nutrient management practices including fertilizer calculation, application methods,
and green manuring.

e analyze crop growth requirements and select suitable irrigation, weed control, and harvesting
practices.

o evaluate field practices and agricultural technologies through field visits and demonstrations.

Course Outcomes

Upon completion of the course, the student should be able to:

1. Identify and explain seeds, fertilizers, manures, weeds, and agricultural implements used in
crop production.

2. Apply appropriate nursery raising techniques and land configuration methods for wetland and
garden land crops.

3. Apply correct seed rate calculation, nutrient management, and intercultural practices in crop
fields.

4. Analyze irrigation methods, weed management strategies, and harvesting practices for major
crops.

5. Evaluate real-world agricultural practices observed in research stations, KVKs, or farmers’
fields.

List of Experiments 60
1. Identification of seeds, manures, fertilizers, green manures and green leaf manures, tools and
implements.

2. Practicing different methods of land configuration for raising nursery for wet land crops.

Practicing different methods of land configuration for raising nursery for garden land crops.

4. Working out seed rates and practicing thinning, gap filling operations for optimum crop stand
and intercultural operations.

5. Working out manure and fertilizer requirement of crops.

6. Practicing methods of application: manures and fertilizers and incorporation of green manure
and green leaf manure.

7. Identification of weeds, weeding practices and handling of weeding tools and implements.

8. Observing various irrigation methods.

9. Practicing harvesting operations in major field crops.

10. Visit to nearby Agricultural Research station / Farmers Field / KVK.

W

Evaluation Method:
Continuous Assessment, End Semester Exam
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Dhanalakshmi Srinivasan University

Tiruchirappalli - 621112

Course Code Course Name L T P C
24AGE419 Operations and Maintenance of Tractors 0 0 4 )
and Farm Machinery Laboratory
Pre-requisite Syllabus Version
1.0

Course Objectives

The purpose of learning this course is to

explain the major tractor systems, operational guidelines, and safety requirements for field
use.

apply correct hitching, adjustments, and operational procedures for tillage and field
implements.

apply field operation techniques for sowing, planting, plant protection, and harvesting
machinery.

analyze machine performance, maintenance needs, and operational constraints under field
conditions.

evaluate maintenance schedules, repair methods, and storage practices for farm machinery.

Course Outcomes

Upon completion of the course, the student should be able to:

1. Explain tractor systems, preliminary checks, and safety measures for off-road and field
operation.

2. Operate and adjust tractor-mounted tillage implements such as mould board plough, disc
plough, rotovator, and cultivator.

3. Operate and adjust sowing, planting, plant protection, and harvesting equipment for field use.

4. Analyze machinery performance and identify maintenance and operational issues during field
use.

5. Evaluate repair methods, maintenance schedules, and storage practices for efficient
machinery management.

List of Experiments 60

1. Identification of major systems of a tractor and general guidelines and preliminary check
measures and operation of tractor in off road condition

2. Practice in hitching and operating the mould board plough with the tractor — operational
adjustments, maintenance and safety aspects

3. Practice in hitching and operating the disc plough with the tractor — operational adjustments,
maintenance and safety aspects

4. Practice in hitching and operating the rotovator with the tractor — operational adjustments,
maintenance and safety aspects

5. Practice in hitching and operating cultivator and trailer with tractor — operational adjustments,
maintenance and safety aspects

6. Practicing field operation of sowing and planting equipment and their adjustments
maintenance and safety aspects

7. Practicing field operation of plant protection equipment and their adjustments maintenance
and safety aspects

8. Practicing field operation of combines and their adjustments, maintenance and safety aspects

. Studies on methods of repair, maintenance and off-season storage of farm equipment

10. Study on periodical maintenance and safety aspects for various tillage implements and sowing
equipment attached to the tractor and weeding equipment

Evaluation Method:

Continuous Assessment, End Semester Exam

63




RO QONEERING %,
Fa \; DHANALAKSHMI SRINIVASAN :.:-%
UNIVERSITY =
Wiggess>  Tiruchirappalli, Tamil Nadu - 621 112. ——

SCHOOL OF ENGINEERING AND TECHNOLOGY

DEPARTMENT OF AGRICULTURE ENGINEERING

Category 5
Professional Elective Courses

Vertical I- Farm Machinery

64



Dhanalakshmi Srinivasan University

Tiruchirappalli - 621112

Course Code Course Name L T P C

24AGES01 Farm Power and Machinery 0 0 3
Management

Pre-requisite Syllabus Version

24AGE411 Farm machinery and Equipment-11 1.0

Course Objectives

The course is designed to:

e explain the role, status, and performance indicators of farm mechanization in agricultural
production systems.

e apply economic principles to estimate cost of operation, depreciation, and machinery
selection decisions.

e analyze machinery systems for different farm operations including land preparation,
planting, plant protection, and harvesting.

e apply concepts of machinery scheduling, custom hiring, and replacement policies in farm
management.

e analyze mechanization strategies for optimizing energy use, safety, and farm productivity.

Course Outcomes

Upon completion of the course, the student should be able to:

1. Explain the importance of mechanization, farm power availability, and performance
indices of machinery.

2. Apply cost analysis methods to evaluate machinery ownership, operation, and
replacement decisions.

3. Analyze suitability of different machinery systems for various farm operations and
cropping conditions.

4. Apply scheduling techniques and custom hiring concepts for efficient utilization of
farm machinery.

5. Analyze farm machinery planning strategies considering economics, energy
efficiency, and safety aspects.

Unit1 | FARM MECHANIZATION | 9

Role and importance of farm mechanization — present status and scope of mechanization in India
— farm power availability from different sources — performance indices of farm power sources and
machinery — scheduling of farm operations.

Unit 2 ‘ COST ANALYSIS OF FARM MACHINERY ‘ 9

Farm records and inventory control — fixed and variable costs of farm machinery — depreciation
methods — effect of inflation on machinery cost — economics of tractors and farm implements for
various farm operations.

Unit3 | DIVERSION AND IMPOUNDING STRUCTURES | 9

Selection, operation and adjustment of machinery for land preparation — sowing and planting
machinery — intercultural and plant protection machinery — harvesting and threshing machinery —
management of farm machinery systems.

Unit 4 ‘ CUSTOM HIRING AND MACHINERY REPLACEMENT ‘ 9

Custom Hiring Centres (CHC) — establishment, operation and management — ownership versus
custom hiring — economic viability of custom hiring systems — machinery replacement policy —
case studies.

Unit5 | FARM MACHINERY PLANNING I

Selection of machinery based on farm size — machinery scheduling and optimization — energy
management in farms — safety in farm machinery — future trends in farm mechanization.
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Total Lecture Hours | 45

Textbooks

1. D.N. Sharma, S. Mukesh, 2013. “Farm Power and Machinery Management
(Principles and Practices)”, Jain Brothers, New Delhi.

2. D.N. Sharma, S. Mukesh, 2013. “Farm Machinery Design Principles and Practices”,
Jain Brothers, New Delhi.

Reference Books

1. Donnell Hunt & David Wilson, 2015, “Farm Power and Machinery Management”,
Waveland Press, Inc.

2. Kepner, R.A.; Bainer, R.; Barger, E.L., 2005, “Principles of Farm Machinery”, CBS
Publishers & Distributors Pvt. Ltd., New Delhi

Evaluation Method: Continuous Assessment, End Semester Exams
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Dhanalakshmi Srinivasan University

Tiruchirappalli - 621112

Course
Code Course Name L T P C
24AGE502 Testing 1.&nd Evaluatim.l of Farm 3 0 0 3
Machinery and Equipment
Pre-requisite Syllabus Version
24AGEA411 Farm machinery and Equipment-I1 1.0

Course Objectives

The course is designed to:

e explain the purpose, procedures, and standards involved in testing and evaluation of
agricultural machinery.

e apply measurement techniques for assessing performance parameters such as fuel
consumption, power, draft, and efficiency.

e analyze test results of tractors, power tillers, and implements for performance evaluation.

e apply testing methodologies for sowing, plant protection, and harvesting equipment under
field and laboratory conditions.

e analyze machinery performance reports considering safety, quality, and compliance with
national and international standards.

Course Outcomes

Upon completion of the course, the student should be able to:

1. Explain concepts, terminology, and standard procedures used in farm machinery
testing and evaluation.

2. Apply measurement methods to determine tractor engine performance, drawbar
power, PTO performance, and fuel consumption.

3. Analyze performance of tillage implements based on draft, field efficiency, and soil
interaction parameters.

4. Apply evaluation procedures for sowing, plant protection, and harvesting machinery
under field conditions.

5. Analyze machinery test data and prepare performance reports in accordance with
BIS/ISO testing standards.

Unit1 | INTRODUCTION TO TESTING SYSTEMS \ 9

Agricultural mechanization scenario in India; testing and evaluation systems—purpose and
importance; standardization efforts and types of testing systems; terminology and general test
procedures; measurement basics—speed, fuel consumption, smoke density, and power
measurement; specification checking and interpretation of test results

Unit 2 ‘ TESTING OF TRACTORS AND POWERTILLERS ‘ 9

Tractor engine tests—fuel consumption, emissions, and power output; drawbar performance tests;
PTO performance tests; field tests and interpretation of results; measurement equipment such as
dynamometers and data acquisition systems.

Unit3 | TESTING OF TILLAGE | 9

Testing of tillage implements—draft force, soil inversion, and soil pulverization; field capacity
and field efficiency calculations; wheel and tool performance measurement; influence of soil
properties on implement performance; calibration and usage limitations of test equipment.

Unit 4 TESTING OF SOWING AND PLANT PROTECTION 9
m EQUIPMENTS

Testing of sowing equipment, Dibblers; measurement of crop handling performance; field and
laboratory evaluation of plant protection equipment; review and synthesis of machinery
performance reports.

Unit 5 TESTING OF HARVESTING AND OTHER ‘ 9

67




MACHINERIES |

Testing of harvesters, threshers, and reapers; measurement of crop handling performance; field
and laboratory evaluation of plant protection equipment; review and synthesis of machinery
performance reports. National and international test codes (BIS, ISO); role of certification and
standardization; preparation of test reports and data analysis; safety and quality aspects related to
testing of farm machinery.

Total Lecture Hours | 45

Textbooks

1. M. L. Megtha- Testing and Evaluation of Agricultural Machinery, Daya Publishing
House 2005.

2. Kepner, R.A.; Bainer, R.; Barger, E.L., 2005, “Principles of Farm Machinery”, CBS
Publishers & Distributors Pvt. Ltd., New Delhi

Evaluation Method: Continuous Assessment, End Semester Exams
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Dhanalakshmi Srinivasan University

Tiruchirappalli - 621112

Course Code Course Name L T P C

24AGE503 Ergonomics and S.afety in Farm 3 0 0 3
Operations

Pre-requisite Syllabus Version

24AGE411 Farm machinery and Equipment-I1 1.0

Course Objectives

The course is designed to:

e explain ergonomic principles, anthropometry, and human—machine interaction in agricultural
systems.

e apply physiological and biomechanical concepts to assess workload, posture, and operator
comfort.

e analyze ergonomic performance of farm tools, machinery, and working environments.

e apply safety principles and hazard identification methods in farm operations and machinery
use.

e analyze occupational health risks and recommend safety management practices for
agricultural workplaces.

Course Outcomes

Upon completion of the course, the student should be able to:

1. Explain concepts of ergonomics, anthropometry, and human factors in agricultural tool and
machinery design.

2. Apply physiological and biomechanical principles to evaluate workload, fatigue, and posture
in farm operations

3. Analyze ergonomic suitability of hand tools, animal-drawn implements, and power-operated
machinery.

4. Apply safety practices, hazard control measures, and protective devices in agricultural
operations.

5. Analyze occupational health hazards and propose safety management strategies including
PPE, training, and emergency preparedness.

Unit1 | INTRODUCTION TO ERGONOMICS 9

Definition and scope of ergonomics; importance of ergonomics in agriculture; human—machine—
environment system; anthropometry and its application in agricultural equipment design; body
dimensions and postural analysis.

Unit2 | PHYSIOLOGICAL AND BIOMECHANICAL ASPECTS | 9

Work physiology-energy expenditure during farm operations-fatigue and stress-evaluation of
workload- biomechanics of manual material handling- posture analysis and musculoskeletal
disorders in agriculture.

Unit 3 ERGONOMIC EVALUATION OF FARM TOOLS AND 0
! EQUIPMENT

Ergonomic considerations in the design of hand tools- animal-drawn implements, and power-
operated machinery- operator comfort and safety- vibration, noise, illumination, and thermal
environment- ergonomic assessment methods.

Unit4 | SAFETY IN FARM OPERATIONS 9

Accident statistics in agriculture- causes and types of farm accidents- safety in tractor and
machinery operation- hazards in tillage, sowing, harvesting, and post-harvest operations- safety
symbols, guards, and protective devices

Unit 5 ‘ OCCUPATIONAL HEALTH AND SAFETY MANAGEMENT ‘ 9

Occupational health hazards in agriculture- personal protective equipment (PPE)- safety standards
and regulations- first aid and emergency management- role of training, education, and safety
awareness programs in agriculture.
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Total Lecture Hours | 45

Textbooks

1. Nag, PK. — Ergonomics and Work Design, Tata McGraw-Hill, New Delhi.
2. Sanders, M.S. and McCormick, E.J. — Human Factors in Engineering and Design, McGraw-
Hill.

Reference Books

1. Kroemer, K.H.E. and Grandjean, E. — Fitting the Task to the Human, Taylor & Francis.
2. Ojha, T.P. and Michael, A.M. — Principles of Agricultural Engineering, Vol. I, Jain Brothers.
3. Bridger, R.S. — Introduction to Ergonomics, CRC Press

Evaluation Method: Continuous Assessment, End Semester Exams
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Dhanalakshmi Srinivasan University

Tiruchirappalli - 621112

Course Code Course Name L T P C
24AGES504 | Farm Machinery Design and Production 3 0 0 3
Pre-requisite Syllabus Version
24AGE411 Farm machinery and Equipment-II 1.0

Course Objectives

The course is designed to:
e explain design considerations, ergonomics, material selection, and standards used in farm
machinery development.
e apply design principles for power transmission elements such as shafts, gears, belts,
bearings, and couplings.
e analyze design requirements of tillage, seeding, planting, and soil-engaging equipment based
on functional needs.
e apply engineering concepts in the design of harvesting, threshing, and post-harvest
machinery systems.
e analyze manufacturing processes, production planning, and quality control aspects in farm
machinery production.

Course Outcomes

Upon completion of the course, the student should be able to:

1. Explain design principles, material selection criteria, ergonomics, and safety considerations
in farm machinery design

2. Apply design calculations for power transmission elements used in tractors and agricultural
implements.

3. Analyze functional and structural requirements of tillage, sowing, and planting equipment for
effective field performance.

4. Apply design concepts for harvesting, threshing, cleaning, and conveying mechanisms in
agricultural machinery.

5. Analyze manufacturing methods, production planning strategies, and quality control
measures for farm machinery production.

Unit 1 ‘ INTRODUCTION TO FARM MACHINERY DESIGN ‘ 9

Role of design in agricultural mechanization- design considerations for farm machinery-
functional requirements- ergonomics and safety considerations- selection of materials for farm
machinery- introduction to design standards and codes.

Unit 2 ‘ DESIGN OF POWER TRANSMISSION ELEMENTS ‘ 9

Design of shafts, keys, couplings, bearings, chains, belts, and gears used in farm machinery-
power transmission systems in tractors and implements- selection criteria and design calculations.

DESIGN OF TILLAGE, SEEDING, AND PLANTING

EQUIPMENT ?

Unit 3

Design principles of ploughs, harrows, cultivators, seed drills, and planters; soil-tool interaction-
draft requirements- design of furrow openers, seed metering mechanisms, and covering devices.

Unit 4 DESIGN OF HARVESTING AND POST-HARVEST 9
ni MACHINERY

Design of cutting mechanisms- design considerations for reapers, harvesters, threshers, and
combines- material handling components- design of cleaning, separation, and conveying systems.

Unit 5 PRODUCTION AND MANUFACTURING OF FARM 9
ni MACHINERY

Manufacturing processes used in farm machinery production- casting, forging, welding,
machining, and surface finishing- production planning and quality control- standardization,
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testing, and cost considerations in machinery production.

Total Lecture Hours | 45

Textbooks

1. D.N. Sharma, S. Mukesh, 2013. “Farm Machinery Design Principles and Practices”,
Jain Brothers, New Delhi.

2. Donnell Hunt & David Wilson, 2015, “Farm Power and Machinery Management”,
Waveland Press, Inc.

Reference Books

1. D.N. Sharma, S. Mukesh, 2013. “Farm Power and Machinery Management
(Principles and Practices)”, Jain Brothers, New Delhi.

2. Kepner, R.A.; Bainer, R.; Barger, E.L., 2005, “Principles of Farm Machinery”, CBS
Publishers & Distributors Pvt. Ltd., New Delhi

Evaluation Method: Continuous Assessment, End Semester Exams
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Dhanalakshmi Srinivasan University

Tiruchirappalli - 621112

Course Code Course Name L T P C
24AGES05 Precision Farming Machinery 3 0 0 3
Pre-requisite Syllabus Version
24AGE411 Farm machinery and Equipment-II 1.0

Course Objectives

The course is designed to:

e explain concepts, components, and need for precision farming in modern agricultural
systems.

e apply positioning and sensing technologies such as GPS/GNSS, sensors, and data logging
for agricultural monitoring.

e analyze precision machinery systems including variable rate technology, guidance, and
automated equipment.

e apply remote sensing, GIS, and decision support tools for site-specific crop and resource
management.

e analyze economic, environmental, and sustainability aspects of precision farming adoption.

Course Outcomes

Upon completion of the course, the student should be able to:

1. Explain the principles, components, and benefits of precision agriculture systems.

2. Apply GPS/GNSS, sensors, and data acquisition tools for mapping, monitoring, and field
variability assessment.

3. Analyze performance and applications of precision farming machinery such as VRT seeders,
sprayers, and auto-guidance systems.

4. Apply remote sensing, GIS tools, and vegetation indices for decision-making in site-specific
crop management.

5. Analyze economic feasibility, constraints, and sustainability impacts of precision farming
technologies.

Unitl | INTRODUCTION TO PRECISION FARMING E

Concept and need of precision farming; variability in soil and crop parameters- site-specific crop
management- components of precision agriculture system- role of mechanization in precision
farming.

POSITIONING AND DATA ACQUISITION

Unit 2 TECHNOLOGIES ?

Global Navigation Satellite Systems (GNSS/GPS)-Differential GPS- yield monitoring and
mapping- soil and crop sensors- data logging systems- field data acquisition techniques.

Unit 3 ‘ PRECISION FARMING MACHINERY AND EQUIPMENT ‘ 9

Variable rate technology (VRT)- variable rate seeders, fertilizer applicators, and sprayers-
guidance and auto-steering systems- section control- unmanned ground vehicles (UGVs) in
agriculture.

Unit 4 ‘ REMOTE SENSING AND DECISION SUPPORT SYSTEMS ‘ 9

Remote sensing platforms and sensors- use of satellite and UAV imagery- vegetation indices-
GIS-based decision support systems- integration of data for precision input management.

Unit 5 IMPLEMENTATION, ECONOMICS, AND 9
ni SUSTAINABILITY

Adoption of precision farming in India- economic analysis of precision farming machinery-
constraints and future trends- environmental benefits and sustainability- case studies on precision
farming applications.

Total Lecture Hours ‘ 45
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Textbooks

1. D.N. Sharma, S. Mukesh, 2013. “Farm Machinery Design Principles and Practices”,
Jain Brothers, New Delhi.

2. Donnell Hunt & David Wilson, 2015, “Farm Power and Machinery Management”,
Waveland Press, Inc.

Reference Books

1. D.N. Sharma, S. Mukesh, 2013. “Farm Power and Machinery Management
(Principles and Practices)”, Jain Brothers, New Delhi.

2. Kepner, R.A.; Bainer, R.; Barger, E.L., 2005, “Principles of Farm Machinery”, CBS
Publishers & Distributors Pvt. Ltd., New Delhi

Evaluation Method: Continuous Assessment, End Semester Exams
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Dhanalakshmi Srinivasan University

Tiruchirappalli - 621112

Course Code Course Name L T P C
24AGES05 Tillage and Traction 3 0 0 3
Pre-requisite Syllabus Version
24AGE411 Farm machinery and Equipment-II 1.0

Course Objectives

The course is designed to:

e explain soil physical properties, tillage objectives, and soil-tool interaction mechanisms.

e apply principles of draft, power, and energy estimation for different tillage systems and
implements.

e analyze performance of tillage implements based on operating parameters, field efficiency,
and soil conditions.

e apply traction principles to evaluate tractor performance, tyre behaviour, and tractor—
implement matching.

e analyze advanced tillage and traction strategies for energy optimization and sustainable farm
mechanization.

Course Outcomes

Upon completion of the course, the student should be able to:

1. Explain concepts of tillage, soil-tool interaction, and soil properties influencing tillage
performance.

2. Apply equations and principles to estimate draft, power, energy requirements, and field
efficiency of tillage operations.

3. Analyze performance of ploughs, harrows, cultivators, and rotary tillers under varying
operating conditions.

4. Apply traction theories to evaluate tractor performance, wheel slip, rolling resistance, and
ballast requirements.

5. Analyze advanced tillage systems, traction aids, and controlled traffic farming for improving
efficiency and sustainability.

Unit1 | FUNDAMENTALS OF TILLAGE |9

Objectives and classification of tillage- soil physical properties affecting tillage- soil-tool
interaction- draft, power and energy requirements- types of tillage systems—primary, secondary,
and special tillage- conservation and zero tillage concepts.

Unit 2 | TILLAGE IMPLEMENTS AND THEIR PERFORMANCE ‘ 9

Design and working principles of ploughs, harrows, cultivators, and rotary tillers- performance
parameters of tillage implement - field capacity and efficiency- effect of operating variables on
tillage performance.

Unit3 | PRINCIPLES OF TRACTION E

Forces acting on tractor- traction terminology- wheel—soil interaction- traction theories- rolling
resistance- slip and skid- tractive efficiency- ballast requirements and weight distribution.

Unit 4 | TRACTOR PERFORMANCE AND TRACTION DEVICES ‘ 9

Power transmission in tractors; performance of pneumatic tyres and tracks- effect of soil
conditions on traction- use of dual wheels and tracks- tractor—implement matching- field
performance evaluation.

Unit 5 | ADVANCED TILLAGE AND TRACTION SYSTEMS ‘ 9

Energy requirements in tillage- optimization of tillage operations- controlled traffic farming-
traction aids and improvements- recent developments in tillage and traction systems-
sustainability aspects.

Total Lecture Hours ‘ 45
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Textbooks

1. D.N. Sharma, S. Mukesh, 2013. “Farm Machinery Design Principles and Practices”,
Jain Brothers, New Delhi.

2. Donnell Hunt & David Wilson, 2015, “Farm Power and Machinery Management”,
Waveland Press, Inc.

Reference Books

1. D.N. Sharma, S. Mukesh, 2013. “Farm Power and Machinery Management
(Principles and Practices)”, Jain Brothers, New Delhi.

2. Kepner, R.A.; Bainer, R.; Barger, E.L., 2005, “Principles of Farm Machinery”, CBS
Publishers & Distributors Pvt. Ltd., New Delhi

Evaluation Method: Continuous Assessment, End Semester Exams
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Dhanalakshmi Srinivasan University

Tiruchirappalli - 621112

Course Code Course Name L | T P C
24AGES07 Design of Micro-irrigation system 3 0 0 3

Pre-requisite Syllabus Version
24AGE408 Irrigation and Drainage Engineering 1.0

Course Objectives

The course is designed

e To understand the basic concepts, tools, and skills used to deliver water efficiently
and effectively on a field efficiently

e To learn about the role of irrigation water in agriculture, and the environmental
factors that influence the type, frequency, and duration of irrigation

e To learn about the resources and essential skills needed to determine the proper
timing and volume of irrigation, using both qualitative and quantitative methods.

Course Outcomes

Upon completion of the course, the student should be able to:

1. Categorize the micro irrigation types, merits and demerits, its applications

2. Explain about the drip irrigation and the working principle of centrifugal pump as well as its
characteristics with efficiencies and design the centrifugal pump including impeller design,
casing and other parts of pumps.

Study about the sprinkler irrigation components and accessories

Narrate about the Micro irrigation system Components and drip irrigation pipe selection

5. Describe about the need for Automation in micro irrigation.

W

Unit 1 ‘ MICRO IRRIGATION CONCEPT AND APPLICATIONS ‘ 9

Micro irrigation -Merits, demerits, types and components of micro irrigation system-
Present status, Scope and potential problem of micro irrigation - Micro-irrigation
applications: Hills, arid lands, coastal and wastelands, Financial Assistance for Promotion
of Micro Irrigation in India.

Unit2 | DRIP IRRIGATION DESIGN 9

Drip irrigation - Components- Dripper- types and equations governing flow through
drippers- Wetting pattern- Chemigation application- Pump capacity -Installation-
Operation and maintenance of Drip irrigation system. - Design of surface and sub-surface
drip irrigation.

Unit 3 ‘ SPRINKLER IRRIGATION DESIGN ‘ 9

Sprinkler irrigation- Components and accessories - Hydraulic design - Sprinkler selection
and spacing- Capacity of sprinkler system - types - Sprinkler performance- Sprinkler
discharge- Water distribution pattern- Droplet size, filtering unit, fertigation - System
maintenance

Unit4 | ECONOMIC ANALYSIS B

Standardization and Quality Assurance of Micro Irrigation System Components.
Terminologies in Economic Analysis, Optimal Flow Criterion for Economic Drip
Irrigation Pipes Selection, Economic Viability of Micro Irrigation in Different Crops.

Unit 5 ‘ AUTOMATION IN MICRO IRRIGATION ‘ 9

Automation, Need for Automation of Irrigation, Merits and Demerits of Automation,
Semiautomatic and Fully Automatic Systems of Automation, Components of Automation
System, Types of Controls and Automation in Micro Irrigation

Total Lecture Hours | 45

Textbooks
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Suresh, R., “Principles of Micro-Irrigation Engineering”, Standard Publishers
Distributors, New Delhi, 2010.

Michael, A.M., “Irrigation Theory and Practice”, Vikas Publishers, New Delhi,
2002.

Reference Books

1.

Modi, P.N., and Seth, S.M., “Hydraulics and Fluid Mechanics”, Standard Book
House, New Delhi, 1991.

Jack Keller and Rond Belisher., “Sprinkler and Trickle Irrigation”, Vannistrand
Reinhold, New York, 1990.

Sivanappan R.K., “Sprinkler Irrigation”, Oxford and IBH Publishing Co., New
Delhi, 1987.

Keller. J and D. Karmeli, “Trickle Irrigation Design”, Rainbird sprinkler Irrigation
Manufacturing Corporation, Glendora, California, USA.

Ravikumar, “Design of Drip Irrigation /micro irrigation “

Evaluation Method: Continuous Assessment, End Semester Exams
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Dhanalakshmi Srinivasan University

Tiruchirappalli - 621112

Course
Code Course Name L T P C
24AGES08 | Groundwater and Well Engineering 3 0 0 3
Pre-requisite Syllabus Version
24AGE408 Irrigation and Drainage Engineering 1.0

Course Objectives

The course is designed to:

e explain hydro-geologic parameters, precipitation analysis, infiltration, evaporation, and
watershed hydrology concepts.

e apply hydrological methods for rainfall analysis, flood estimation, and drought assessment.

e analyze groundwater occurrence, flow mechanisms, and recharge techniques for sustainable
water management.

e apply engineering principles for well construction, development, maintenance, and pumping
systems

e analyze design parameters of wells, screens, collector wells, and infiltration structures for
irrigation and water supply.

Course Outcomes

Upon completion of the course, the student should be able to:

1. Explain hydrological cycle components, precipitation analysis, infiltration processes, and
evaporation measurement methods.

2. Apply rainfall analysis, flood estimation, and drought assessment techniques for water
resource planning.

3. Analyze groundwater flow behaviour, recharge methods, and reservoir storage parameters.

4. Apply procedures for well drilling, construction, development, and pumping system

selection.
5. Analyze design characteristics of wells, screens, infiltration galleries, and related hydraulic
systems.
Unit1 | HYDRO-GEOLOGIC PARAMETERS | 9
Hydrological cycle- Meteorological measurements — Requirements, types and forms of

precipitation- Infiltration-Horton’s equation - double ring infiltrometer, infiltration indices- -
Spatial analysis of rainfall data using Thiessen and Isohy et al methods -Interception-
Evaporation. Horton’s equation, pan evaporation measurements and evaporation suppression.

Unit2 | FLOOD AND DROUGHT | 9

Natural Disasters-Flood Estimation- Frequency analysis- Flood control- Definitions of droughts-
Meteorological, hydrological and agricultural droughts-IMD method-NDVI analysis-Drought
Prone Area Programme (DPAP).

Unit3 | GROUNDWATER AND MANAGEMENT | 9

Origin- Classification and types - governing equations — steady and unsteady flow - artificial
recharge - RWH in rural and urban areas - Classification of reservoirs, General principles of
design, site selection, spillways, elevation—area-capacity-storage estimation, sedimentation-life of
reservoirs—rule curve.

Unit 4 | WELL CONSTRUCTION AND MAINTENANCE | 9

Types of wells — Well drilling - Boring, Jetting — Rotary drilling, Hammer drilling - Construction
— Installation of pipes and screens - Well development, Completion and disinfection — Well
maintenance — Well performance test — Well effectiveness — Well loss — Pumping equipment

Unit 5 | WELL HYDRAULICS AND DESIGN | 9

Design characteristics — Design of wells - Well diameter, depth and Well screen design —
Materials for well screens— Well casing— Design of collector wells and Infiltration gallery — Dug
wells versus tube wells.
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Total Lecture Hours | 45

Textbooks

1. H. M. Raghunath, “Groundwater”, 3™ Edition, New Age International, 2007.
2. Subramanya. K. "Engineering Hydrology", Tata McGraw Hill, 2020.

Reference Books

1. D.K. Todd, “Groundwater Hydrology”, 2" Edition, John Wiley and Son, New York, 2011

2. Ven Te Chow, Maidment, D.R. and Mays, L.W. "Applied Hydrology", McGraw Hill
International Book Company, 2017.

3. Fletcher. G. Driscoll, “Groundwater and Wells”, Johnson Revision, New York, 1987.

Evaluation Method: Continuous Assessment, End Semester Exams
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Dhanalakshmi Srinivasan University

Tiruchirappalli - 621112

Course Code Course Name L T P C
24AGES09 Watershed Planning and Management 3 0 0 3
Pre-requisite Syllabus Version
24AGE408 Irrigation and Drainage Engineering 1.0

Course Objectives

The course is designed to:

e acquire knowledge about the principles of watershed development activities

e understand the hydrological responses of a watershed and its control measures
e investigate the applicability of hydrological models for watershed conservation

Course OQutcomes

Upon completion of the course, the student should be able to:

1. Analyze the watershed characteristics for classification and prioritization of resources

2. Execute the watershed planning activities based on the inventory and scope

3. Evaluate the needs, methods and implementation strategies of watershed management
projects

4. Evaluate the watershed responses for suggesting suitable control measures

5. Execute the selection of hydrologic models for watershed management

Unit 1 WATERSHED CHARACTERISTICS ‘ 9

Watershed-Concept and objectives - watershed classifications - land use and capabilities -
watershed
delineation - toposheets - codification - watershed priorities - Indian scenario - watershed issues

Unit2 | WATERSHED PLANNING 9

Watershed resources inventory - land use data - hydrologic data - planning principles - watershed
development plan - planning process - scope and objectives - step wise process - implementation
strategy - monitoring and evaluation system- PRA Methods

Unit3 | WATERSHED MANAGEMENT 9

Project proposal formulation - action plan - watershed economics - runoff management -
temporary and permanent soil conservation structures - water conservation practices -
participatory watershed management - watershed based rural development - national programmes
on watershed management - Government of India guidelines

Unit4 | WATERSHED RESPONSES 9

Estimation of water yield - analysis of overland flow and rainwater harvesting - assessment and
management perspectives - development of recharge structures - estimation of soil erosion —
measurement and controls - estimation of sediment yield - measurement and controls - watershed
prioritization — index-based models - morphometric analysis

Unit5s | WATERSHED MODELS 9

Hydrologic modelling - basic principles - objectives and scope - classification of watersheds
models -

empirical - conceptual - physical based - selection of watershed model - suitability - model
assessment - sensitivity analysis - major watershed models - governing equations - software tools
- working principles - exercises to expertise

Total Lecture Hours | 45

Textbooks

1. Ghanashyam Das, Hydrology and Soil Conservation engineering, Prentice Hall of India
Private Limited, New Delhi, 2000
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2. Suresh R, Land and water management principles, Standard Publishers & Distributors, New
Delhi, 2008

Reference Books

1. K. Palanisami, V. N. Sharda and D. V. Singh, Water management in the Hill regions-
Evidences from field studies. Bloomsbury Publishing India Pvt. Ltd, 2013

2. Das M, Saikia MD, Watershed management, PHI Learning, 2013

3. Brooks KN, Ffolliott PF, Magner JA, Hydrology and the Management of Watersheds, Wiley-
Blackwell, Ames, IA, USA, 2013

Evaluation Method: Continuous Assessment, End Semester Exams
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Dhanalakshmi Srinivasan University

Tiruchirappalli - 621112

Course Code Course Name L T P C

24AGES510 On-farm water management 3 0 0 3
Pre-requisite Syllabus Version
24AGEA408 | Irrigation and Drainage Engineering 1.0

Course Objectives

The course is designed to:

Understand the fundamental design of irrigation channels and diversion structures.
Study about command area development.

Know about availability and utilization of water resources.

Impart knowledge on water use efficiency.

Get an idea about automation of irrigation systems and water policies.

Course Outcomes

Upon completion of the course, the student should be able to:
1. design irrigation channels and diversion structures.
organize the different CADA programme and involved farmers to participate
inspect the conjunctive use of water resources by farmers
identify water balance between productivity and water use efficiency in agricultural land
. design the surface and subsurface drainage systems.

RN

Unit1 | DESIGN OF IRRIGATION CHANNELS E

Design of Erodible (earthen), Non-Erodible (lined) & Alluvial channels (pre-fabricated) -
Kennedy’s and Lacey’s Theories; Materials for Lining watercourses and field channel, Water
control and Diversion structure - Design - Land grading - Land Levelling methods.

Unit2 | COMMAND AREA e

Command area - Concept - CADA Programmes in Tamil Nadu; Duty of water expression -
relationship between duty and delta; Warabandhi - water distribution and Rotational Irrigation
System - Participatory irrigation management.

Unit 3 ‘ CONJUNCTIVE USE OF SURFACE AND GROUNDWATER ‘ 9

Availability of water - rainfall, canal supply and groundwater - conjunctive use - crop calendar -
Irrigation demand - water requirement and utilization - Prediction of over and under utilization of
water - Dependable rainfall - Rainfall analysis by Markov chain method - Probability matrix.

Unit4 | WATER BALANCE 9

Groundwater balance model - Weekly water balance - Performance indicators Appropriateness,
Adequacy, Dependability, Equity, Reliability, Timeliness and efficiency - conjunctive use plan by
optimization; Agricultural productivity indicators - Water use efficiency.

Unit 5 ‘ DESIGN OF FARM DRAINAGE SYSTEM ‘ 9

Agricultural drainage — types and Concept - Issues; Principles of flow through soils - Darcy’s law
- drainage coefficient -Infiltration theory; Surface drainage - methods - design - Random drainage
- Herringbone - Grid iron types -Design of Open Drains. Steady State flow - Dupit’s Forchimer
assumptions -Hooghoudt’s equation; Methods & Design - Mole drains - Drainage wells - Pipe
materials -Problem soils - Leaching Requirements; Land reclamation - methods of Reclamation.

Total Lecture Hours | 45

Textbooks
1. Michael, A.M. 2006. “Irrigation Theory and practice”, Vikas publishing house, New
Delhi

2. Michael, A.M. and Ojha, T.P. “Principles of Agricultural Engineering -Vol II , Jain
Brothers, New Delhi,2002.
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Reference Books

1. Israelson, “Irrigation principles and practices”, John Wiley & sons, New York, 2002.

2. Modi, P.N., “Irrigation and water resources and water power engineering”, Standard
Book House, New Delhi,2002.

3. Suresh, R., “Land and water management principles”, Standard Publishers & Distributors,
New Delhi,2008

Evaluation Method: Continuous Assessment, End Semester Exams
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Dhanalakshmi Srinivasan University

Tiruchirappalli - 621112

Course Code Course Name L T P C
24AGE511 Irrigation Water Quality and Wastewater 3 0 0 3
Management
Pre-requisite Syllabus Version
24AGE408 Irrigation and Drainage Engineering 1.0

Course Objectives

The course is designed:

e To know the basics concepts of irrigation water quality

e To impart knowledge on water quality for irrigation purposes, besides relevant
environmental problems and recycle and reuse concepts.

e To understand the importance of water quality for irrigation and major uses of water
and the role environmental issues.

Course Outcomes

Upon completion of the course, the student should be able:

1. Describe the parameters of water quality
Explain the concepts of water quality for irrigation
Categorize the water pollution and quality considerations
Explain the recycling and reuse of water
. Describe the management of water quality

Do

Unit 1 WATER QUALITY 9

Physical and chemical properties of water — Suspended and dissolved solids — EC and pH — major
ions — Water quality investigation — Sampling design - Samplers and automatic samplers — Data
collection platforms — Field kits — Water quality data storage, analysis and inference — Software
packages.

Unit2 | IRRIGATION WATER QUALITY K

Water quality for irrigation — Salinity and permeability problem — Root zone salinity — Irrigation
practices for poor quality water — Saline water irrigation — Future strategies

Unit3 | WATER POLLUTION |9

Sources and Types of pollution — Organic and inorganic pollutants - BOD — DO relationships —
impacts on water resources — NPS pollution and its control — Eutrophication control - Water
treatment technologies - Constructed wetland.

Unit4 | RECYCLING AND REUSE OF WATER 9

Multiple uses of water — Reuse of water in agriculture — Low-cost wastewater treatment
technologies - Economic and social dimensions - Packaged treatment units — Reverse osmosis and
desalination in water reclamation.

Unit 5 ‘ WATER QUALITY MANAGEMENT ‘ 9

Principles of water quality — Water quality classification — Water quality standards - Water quality
indices — TMDL Concepts — Water quality models

Total Lecture Hours | 45

Textbooks

1. George Tchobanoglous, Franklin Louis Burton, Metcalf & Eddy, H. David Stense,
"Wastewater Engineering: Treatment and Reuse", McGraw-Hill, 2002

2. Vladimir Novonty, "Water Quality: Diffuse pollution and watershed Management", 2"
edition, John Wiley & Sons, 2003

Reference Books
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1. Mackenzie L Davis, David A Cornwell, "Introduction to Environmental Engineering",
McGraw-Hill 2006.

2. Stum, M and Morgan, A., "Aquatic Chemistry", Plenum Publishing company, USA, 1985

3. Lloyd, J.W. and Heathcote, J.A., "Natural inorganic chemistry" in relation to ground water
resources, Oxford University Press, Oxford, 1988

Evaluation Method: Continuous Assessment, End Semester Exams
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Dhanalakshmi Srinivasan University

Tiruchirappalli - 621112

Course Code Course Name L T P C

24AGES512 Design of Water Harvesting Structures 3 0 0 3
Pre-requisite Syllabus Version
24AGE408 Irrigation and Drainage Engineering 1.0

Course Objectives

The course is designed to:

e cnhance the awareness about water resources management and conservation

e acquire knowledge about water harvesting techniques and their implementation

e practice the design aspects of sustainable rainwater harvesting solutions for
communities

Course Outcomes

Upon completion of the course, the student should be able to:
1. Understand the basic concepts of global water availability, conservation and challenges
2. Understand the principles of water harvesting and types of rainwater harvesting systems
3. Apply the concepts of water harvesting techniques for selection based on source, storage
and use
4. Analyze the characteristics of flood water and groundwater for their optimal harvesting
5. Analyze the design aspects of various surface and subsurface water harvesting systems

Unit 1 WATER RESOURCES AND CHALLENGES ‘ 9

Global water distribution — primary and secondary sources of water — technical social and cultural
aspects. Global challenges in water and climate — water scarcity — water pollution — Indian
scenario.

Watershed — water resources management — public participation — integrated approach. Water
governance — water sharing plans — policy, schemes and concerns.

Unit 2 WATER HARVESTING CONCEPTS 9

Principles of water harvesting — collection at micro and macro levels, flow control, storage and
uses. Rainwater harvesting systems — traditional and contemporary — groundwater recharge.
Water

resources inventory — site analysis — database collection — water allocation principles based on
demand and supply. Traditional water harvesting systems — practices in India — references in old
texts— reasons for their deterioration — way forward.

Unit 3 WATER HARVESTING TECHNIQUES 9

Water harvesting principles for rural and urban — classification based on source, storage and use.
Short-term and micro-level harvesting techniques for runoff — terracing and bunding — rock and
ground catchments. Long-term and macro-level harvesting techniques for runoff — farm ponds —
percolation ponds and nala bunds. Design considerations — site selection — selection of system and
components — cost estimation — optimization for sustainable operation.

Unit 4 FLOOD WATER AND GROUNDWATER HARVESTING 9

Floods — causes of urban floods and droughts — characteristics of water spread — impacts. Flood
water harvesting — permeable rock dams — water spreading bunds — flood control reservoir.
Groundwater harvesting — aquifer characteristics — subsurface techniques — infiltration wells —
recharge wells — groundwater dams — managed aquifer recharge. Watershed-based approach —
project planning at micro and macro levels — community participation — rain centres

Unit 5 DESIGN ASPECTS OF WATER HARVESTING SYSTEMS 9

Estimation of water availability — selection of runoff coefficients — computation of rainwater
runoff
volume — hydrograph analysis. Design of drainage system — types — design criteria — filter design

causes of failures. Design of storage structures — storage capacity — selection of component —
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methods

of construction. Trenching and Diversion Structures — types — site selection — design criteria —
most

economic section — design consideration of ditch system.

Total Lecture Hours | 45

Textbooks

1. Theib YO, Dieter P, Ahmed YH, Rainwater Harvesting for Agriculture in the Dry Areas,
CRC Press, Taylor and Francis Group, London, 2012.

2. Lancaster, Brad. Rainwater Harvesting for Drylands and Beyond, Volume 1, 3™ edition,
Rain source Press. 2019.

Reference Books

1. Das M, Open Channel Flow, Prentice Hall of India Pvt. Ltd., New Delhi, 2008.
2. Michael AM, Ojha TP, Principles of Agricultural Engineering, Volume II, 4th Edition, Jain
Brothers, New Delhi, 2003.

3. Suresh R, Soil and Water Conservation Engineering, Standard Publisher Distributors, New
Delhi, 2014.

Evaluation Method: Continuous Assessment, End Semester Exams
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Dhanalakshmi Srinivasan University

Tiruchirappalli - 621112

Course Code Course Name L T P C

24AGE513 Process Engineering of Fruits and 3 0 0 3
Vegetables

Pre-requisite Syllabus Version

24AGE414 Post harvest Technology 1.0

Course Objectives

The course is designed to:
e explain the production, harvesting, handling, and ripening characteristics of major fruits and
vegetables.
e apply post-harvest handling, grading, storage, and atmosphere control techniques to maintain
produce quality.
e apply preservation methods such as freezing, dehydration, osmotic drying, and canning for
fruits and vegetables.
e analyze processing requirements for juices, purees, concentrates, and other fruit and
vegetable products.
e analyze quality standards, food regulations, packaging methods, and safety aspects in
processed products.

Course Outcomes

Upon completion of the course, the student should be able to:

1. Explain cultivation aspects, harvesting indices, and post-harvest physiology of fruits
and vegetables.

2. Apply ripening control, storage, grading, and handling techniques for fresh produce
management.

3. Apply preservation processes such as freezing, dehydration, osmotic treatment, and
canning for fruits and vegetables.

4. Analyze processing steps involved in production of juices, concentrates, purees, jams,
sauces, and ready-to-eat products.

5. Analyze quality assurance practices, packaging systems, and regulatory requirements
for fruit and vegetable products.

BASIC AGRICULTURAL ASPECTS OF VEGETABLES AND

Unit 1 FRUITS 9

Ability to identify all commercially important fruits and vegetables with their names in important
Indian languages, important regions, season, basic aspects of cultivation, harvest (Good
Agricultural practices) permitted pesticides and stages of application, yield.

Unit 2 | RIPENING OF FRESH FRUITS AND VEGETABLES ‘ 9

Climatic and non-climatic fruits, ripening process, phyto-nutrients in fruits and vegetables-
Handling, transportation, controlled atmosphere ripening process, grading, cleaning,
pretreatments, modified atmosphere packaging, chilling

Unit 3 FREEZING & DEHYDRATION OF FRUITS AND 0
ni VEGETABLES

General pre-processing, different freezing methods and equipment, problems associated with
specific fruits and vegetables; Dehydration —General pre-processing, different methods of drying
including sun, tray, spray drying and low temperature, osmotic dehydration and other modern
methods; Indian Food Regulation and Quality assurance.

Unit4 | CANNING, PUREES AND JUICES 9

Canning- General pre-processing, specific or salient points in fruits and vegetables like —
Blanching, exhausting, processing conditions; Indian Food Regulation and Quality assurance
Fruit Juice / pulp/ Nectar/Drinks, concentrates — General and specific processing, different
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packing including aseptic. Indian Food Regulation and Quality assurance Vegetable General and
specific processing, different packing including aseptic Purees/paste Indian Food Regulation and
Quality assurance.

Unit5 | FRUIT AND VEGETABLE PRODUCTS 9

Ready to eat vegetable products, Jams/Marmalades, Squashes/cordials, Ketchup/sauces,
Chutneys, Fruit Bar, Soup powders, Candied Fruits, Natural colours, Fruit and Vegetable Fibres.
General and specific processing, different packing including aseptic. Indian Food Regulation and
Quality assurance

Total Lecture Hours | 45

Textbooks

1. Singh, R. Paul and D.R. Heldman. “Introduction to Food Engineering”. 4th Edition,
Academic Press/ Elsevier, 2009.

2. Gopala Rao, Chandra. “Essentials of Food Process Engineering”. B.S. Publications,
2006.

Reference Books

1. Toledo, Romeo T. “FundamentalsofFoodProcessEngineering”.3rdEdition. Springer,
2007.

2. Smith, P.G. “Introduction to Food Process Engineering”. Springer, 2004.

3. Berk, Zeki. “Food Process Engineering and Technology”. Academic Press/Elsevier,
2009

Evaluation Method: Continuous Assessment, End Semester Exams
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Dhanalakshmi Srinivasan University

Tiruchirappalli-621112

Course Code Course Name L T P C
24AGES15 Refrigeration and Cold Storage 3 0 0 3

Pre-requisite Syllabus Version
24AGE301 ENGINEERING THERMODYNAMICS 1.0

COURSE OBJECTIVES:

e To introduce the students to the mechanics of fluids through a thorough understanding

of the properties of the fluids, behavior of fluids under static conditions.

e To enable the students to design efficient water conveyance systems like canals,
channels

COURSE OUTCOMES:

At the end of the course the students will be able to:
e understand the properties of fluid, types of fluid flow measurements and
fundamentals of dimensional homogeneity.
e apply the laws for various equations and use Dimensional analysis with the
characteristics of pumps
e Analyze and design the simple pipe systems flow measurement channels and pumps.
Computation of discharge through notches, weirs and pumps.
Select a suitable pump considering the fluid flow and its dimensional methods.
Measure the suitable design parameters to design the given component for a specific
application
Unit 1 ‘ MEANING AND IMPORTANCE OF COLDCHAIN, CHART | 9
various links of the chain; importance of shelf- life; just —in-time deliveries; Temperature limits;- in
various countries- Europe, US, Australia etc; Chilling and freezing; - Chilling injury, cook- chilling
systems; cold —shortening; PPP and TTT concepts; Temperature monitoring; - Critical temperatures;
Temperature —time indicators (TTI); Time—temperature—correlation-the kinetic approach, effective
temperature; Transportation regulations; Role of packaging in cold chain— MAS, MAP, CAS, CAP
etc; Thaw indicators.
Unit 2 MICROORGANISMS AND THE AIR CONDITIONING | 9
Microorganisms and their growth phases; response of microorganisms; Inactivation mechanism
during Chilling and freezing; Rapid freezing and slow thawing; Categories (groups) of Organisms in
respect of their ability to survivor under Cold/Chilling environment; Cold show proteins and cold
shock response. Thawing techniques, microbial Quality of foods.

Unit 3 ‘ PRINCIPLES AND METHODS OF REFRIGERATION | 9
Power consumption, efficiency factors; Refrigeration cycle as a series of thermodynamics processes
refrigeration cycle; COP, capacity — in vapor absorption refrigeration; comparative study between
the above types of refrigeration; Types of refrigerants —their advantages / disadvantages;
Refrigeration load demands and their calculation; closed cycle air refrigeration (CCAR); Cryogenic
refrigeration; Freezing time—their prediction models, etc. Types of freezers; Blast freezer, Cryogenic
tunnel freezer, spiral freezer, fluidized—bed freezer, Tumbling & rotary tunnel freezer, etc; Choosing
the right freezer.

Unit4 | SHELF-LIFE OF FOOD PRODUCTS E
General procedure for shelf —life testing — the 11 steps procedure. Storage of frozen foods; -Basic
design requirements of storage to uphold the shelf —life — size, insulation, entry —exit position,
palletization, proper disk-space for air- circulation, automatic door —closing, proper lighting,
temperature monitoring and recording facility; stacking systems, emergency exits, Material handling
devices like fork-lifts, pallet trucks ,etc floor heaters , vapor barriers, etc

Unit 5 HAZARD ANALYSIS CRITICAL CONTROL POINTS | 9
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Defining the product and its usage; Constructing the flow diagrams; On-Site information of flow
diagram, etc. The 7-point HACCP system: - conducting a hazard analysis; Identifying CCPs;
Establishing limits for each CCP; Establishing monitoring procedure for critical limits; Corrective
actions to be established; Procedures-setting for verification; Establish documentation and record
maintaining. Top-Management Commitment & involvement; Training of personnel; Implementation
and integrating HACCP system with ISO, TQM, etc.

Total Lecture Hours ‘ 45

TEXT BOOKS:

1. Anand, M.L. “Refrigeration & Air-Conditioning”. Asian Books Pvt., Ltd., 2002.

2. Sun, Da- Wen. “Advances in Food Refrigeration”. Leather head Publishing, 2001.

3. Kennedy, Christopher J. “Managing Frozen Foods”.
CRC/WoodheadPublishing,2000.

4. James, S.J. and C. James. “Meat Refrigeration”. CRC / Wood head
Publishing, 2002. Stringer, Mike and C. Dennis. “Chilled Foods : A
Comprehensive Guide”. 2ndEdition, CRC /Wood head Publishing, 2002

REFERENCEBOOKS

1. Evans, Judith. “Frozen FoodScienceandTechnology”.Wiley-Blackwell,2008.Hui,
Y.H.etal.,“HandbookofFrozenFoods” .MarcelDekker,2004.
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Tiruchirappalli - 621112

Course Code Course Name L T P C
24AGES16 Food Process Equipment and Design 3 0 0 3
Pre-requisite Syllabus Version
24AGE414 Post harvest Technology 1.0

Course Objectives

The course is designed to:

e explain design principles and material selection criteria for food processing equipment and
storage systems.

e apply engineering calculations in the design of filtration systems, heat exchangers,
evaporators, and storage vessels.

e analyze design requirements of dryers, extruders, and cold storage systems based on process
and product needs.

e apply design concepts for mixing, size reduction, and conveying equipment in food
industries.

e analyze installation, operation, maintenance, and utility requirements of food processing
plants and equipment.

Course Outcomes

Upon completion of the course, the student should be able to:

1. Explain functional requirements, materials of construction, and safety considerations in food
process equipment design.

2. Apply design equations and principles to filtration systems, heat exchangers, evaporators, and
storage tanks.

3. Analyze design and performance of dryers, extruders, and refrigeration-based storage
systems.

4. Apply engineering design concepts for mixers, grinders, conveyors, and handling equipment
in food plants.

5. Analyze plant layout utilities, sanitation requirements, and maintenance aspects for efficient
food processing operations.

Unit 1 | DESIGN OF PULPER, CRUSHER AND STORAGE TANKS ‘ 9

Application of engineering principles related to design and selection of food processing
equipment - design consideration of pumps - design of pressure vessels and pipelines - design
aspects of storage tanks, design of sterilizers and process vats - design of pulper and crushers —
design considerations — materials of construction — installation and operation.

DESIGN OF FILTERS, HEAT EXCHANGERS AND 9
Unit 2 EVAPORATORS

Design of filtration process - installation and operation - design consideration of membrane
separation process - ultra filtration - reverse osmosis - design of heat exchangers — plate heat
exchanger, shell and tube heat exchangers - design of finned type heat exchanger — materials of
construction — installation and operation - design of single effect evaporators — applications -
multiple effect evaporators- Installation and maintenance.

Unit3 | DESIGN OF DRYERS AND EXTRUDERS 9

Design of dryers — cabinet / tray dryer, fluidized bed dryer, vacuum dryer, spray dryer, heat pump
dryer, foam mat dryer and freeze dryer — design considerations, installation, operation and
maintenance - design considerations of food extruders — single and twin-screw extruders —
installation, operation and maintenance of food extruders.

Unit4 | DESIGN OF COLD STORAGE AND FREEZERS 9

Design of cold storage — factors to be considered — estimation of cooling load — construction and
operation-construction, installation and maintenance of cold storage -design consideration for
controlled atmospheric storage and modified atmospheric storage of perishables-design of
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freezers — types of freezers — design considerations — construction and operation-design of frozen
storage — installation and operation.

Unit 5 DESIGN OF MIXING, SIZE REDUCTION AND 9
nr CONVEYING

Design consideration of mixing and blending equipment — design of agitators and scale up —
operation and maintenance - design consideration of size reduction equipment- installation and
maintenance-design consideration of material conveying equipment- belt conveyor- pneumatic
conveyor- screw conveyor — installation and maintenance- design of plant lay out for a food
industry-design of wiring, water supply, drainage-sanitation plan for a food industry.

Total Lecture Hours | 45

Textbooks

1. Singh, R. Paul and D.R. Heldman. “Introduction to Food Engineering”. 4th Edition,
Academic Press/ Elsevier, 2009.

2. Gopala Rao, Chandra. “Essentials of Food Process Engineering”. B.S. Publications,
2006.

Reference Books

1. Toledo, Romeo T. “FundamentalsofFoodProcessEngineering”.3rdEdition. Springer,
2007.

2. Smith, P.G. “Introduction to Food Process Engineering”. Springer, 2004.

3. Berk, Zeki. “Food Process Engineering and Technology”. Academic Press/Elsevier,
2009

Evaluation Method: Continuous Assessment, End Semester Exams
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Tiruchirappalli - 621112

Course Code Course Name L T P C
24AGES17 Food Plant Design and Management 3 0 0 3

Pre-requisite Syllabus Version
24AGE414 Post harvest Technology 1.0

Course Objectives

The course is designed to:

e explain concepts, standards, and hygienic requirements involved in food plant design and
location selection.

e apply principles of plant layout, process flow, and utility planning for efficient food
processing operations.

e analyze production planning, inventory control, and maintenance strategies in food plant
management.

e apply economic analysis, safety procedures, and quality systems such as GMP and HACCP
in plant operations

e analyze legal, environmental, and sustainability considerations in modern food processing
plants.

Course Outcomes

Upon completion of the course, the student should be able to:

1. Explain factors affecting food plant location, capacity planning, and hygienic design
requirements.

2. Apply plant layout principles, process flow diagrams, and utility planning for food processing
industries.

3. Analyze production management, inventory control, and maintenance systems in food plants.

4. Apply cost estimation, break-even analysis, safety practices, and quality assurance systems
such as GMP and HACCP.

5. Analyze regulatory requirements, environmental impacts, waste management strategies, and
sustainability practices in food industries.

Unit1 | INTRODUCTION TO FOOD PLANT DESIGN K

Scope and importance of food plant design-Types of food processing plants-Factors affecting
plant location-Plant capacity and production planning-Codes, standards, and hygienic design
requirements.

Unit2 | PLANT LAYOUT AND MATERIAL FLOW E

Principles of plant layout-Process flow diagrams and plant layouts-Equipment arrangement and
material handling-Space requirements and workflow optimization-Ultilities layout: water, steam,
power.

Unit3 | FOOD PLANT MANAGEMENT K

Organization and management structure-Production planning and control-Inventory management
and storage-Maintenance Management-Human resource management in food industries.

Unit 4 ‘ ECONOMICS, SAFETY, AND QUALITY MANAGEMENT | 9

Cost estimation and economic analysis-Break-even analysis- Plant safety and hazard analysis-
Quality control systems-Good Manufacturing Practices (GMP) and HACCP.

Unit 5 ‘ LEGAL, ENVIRONMENTAL, AND FUTURE ASPECTS | 9

Food laws and regulations (FSSAI overview)-Environmental impact assessment- Waste
management and sustainability-Energy conservation in food plants-Future trends in food plant
design and management.

Total Lecture Hours | 45

Textbooks
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1. Singh, R. Paul and D.R. Heldman. “Introduction to Food Engineering”. 4th Edition,
Academic Press/ Elsevier, 2009.

2. Gopala Rao, Chandra. “Essentials of Food Process Engineering”. B.S. Publications,
2006.

Reference Books

1. Peters, M.S., Timmerhaus, K.D., & West, R.E. Plant Design and Economics for
Chemical Engineers

2. Fellows, P.J. Food Processing Technology
3. Singh, R.P. & Heldman, D.R. Introduction to Food Engineering

Evaluation Method: Continuous Assessment, End Semester Exams
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Course Code Course Name L T P C
24AGES518 Emerging Technologies in Food Processing 3 0 0 3

Pre-requisite Syllabus Version
24AGE414 Post harvest Technology 1.0

Course Objectives

The course is designed to:

e explain the need, scope, and limitations of conventional and emerging food processing
technologies.

e apply principles of non-thermal processing methods such as HPP, PEF, UV, and cold plasma
for food preservation.

e analyze advanced thermal and energy-based processing technologies including microwave,
infrared, and ohmic heating.

e apply innovative packaging technologies such as MAP, active packaging, edible films, and
nano-enabled systems.

e analyze sustainability aspects, regulatory issues, and future trends in modern food processing
systems.

Course Outcomes

Upon completion of the course, the student should be able to:

1. Explain the principles, advantages, and limitations of emerging food processing technologies.

2. Apply non-thermal preservation methods such as high-pressure processing, pulsed electric
field, UV, and cold plasma treatments.

3. Analyze performance and applications of microwave, infrared, radio-frequency, and ohmic
heating systems.

4. Apply advanced packaging technologies including MAP, edible coatings, and intelligent
packaging for food preservation.

5. Analyze environmental sustainability, waste utilization, and regulatory considerations in
emerging food processing industries

INTRODUCTION TO EMERGING FOOD PROCESSING 9
Unit 1 TECHNOLOGIES

Limitations of conventional food processing methods-Need for emerging technologies in food
processing-Consumer demands: minimally processed foods, safety, nutrition-Overview of novel
food processing techniques.

Unit 2 ‘ NON-THERMAL FOOD PROCESSING TECHNOLOGIES ‘ 9

High Pressure Processing (HPP): principles, equipment, applications-Pulsed Electric Field (PEF):
mechanism, advantages, limitations-Cold plasma processing in foods-Ultraviolet (UV) and pulsed
light treatment.

Unit 3 ADVANCED THERMAL AND ENERGY-BASED 9
n TECHNOLOGIES

Microwave processing: principles and applications-Ohmic heating in food processing-Infrared
heating- Radio frequency heating-Hybrid thermal technologies.

Unit 4 EMERGING PRESERVATION AND PACKAGING 9
ni TECHNOLOGIES

Active and intelligent packaging systems-Edible films and coatings-Modified and controlled
atmosphere packaging (MAP & CAP)-Nanotechnology applications in food packaging-
Biodegradable and sustainable packaging materials.

_— SUSTAINABLE AND FUTURE TRENDS IN FOOD 0
nt PROCESSING

Green processing technologies-Water and energy conservation in food industries-Waste
valorisation and by-product utilization-Future trends and challenges in food processing-
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Regulatory and safety aspects of emerging technologies.

Total Lecture Hours

45

Textbooks

1. Sun, D.W. Emerging Technologies for Food Processing, Academic Press
2. Fellows, P.J. Food Processing Technology: Principles and Practice
3. Barbosa-Canovas et al., Non-Thermal Processing of Foods

Reference Books

1. Toledo, R.T. Fundamentals of Food Process Engineering
2. Rahman, M.S. Handbook of Food Preservation

Evaluation Method: Continuous Assessment, End Semester Exams
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Tiruchirappalli - 621112

Course Code Course Name L T P C
24AGES19 | Biomass and Biochemical Conversion Technology | 3 0 0 3
Pre-requisite Syllabus Version
1.0

Course Objectives

The course is designed to:

e provide students with knowledge of biomass resources, their characteristics, and conversion
potential.

e impart understanding of biochemical conversion processes, including biogas, bioethanol, and
composting technologies.

e develop competence in thermochemical conversion techniques such as combustion,
gasification, and pyrolysis.

e introduce cogeneration and waste heat recovery systems for efficient energy utilization.

e cnable students to analyze, evaluate, and apply biomass conversion technologies for
sustainable energy solutions.

Course Outcomes

Upon completion of the course, the student should be able to:

6. Identify different types of biomass and classify them based on physical, chemical, and
thermal characteristics.

7. Explain and analyze biochemical conversion processes for energy and by-product
generation.

8. Apply thermochemical conversion methods (combustion, gasification, pyrolysis) to assess
energy recovery options.

9. Evaluate cogeneration and waste heat recovery systems for improved efficiency and
sustainability.

10. Critically analyze the potential of biomass conversion technologies in addressing real-
world energy and environmental challenges.

Unit 1 | BIOMASS CHARACTERIZATION 9

Biomass — types — fuels from biomass. Terms and units used in biomass production. Biomass fuel
characterization — physical, chemical and thermal — energy release. Supply chain — harvesting /
collection — transportation and processing. Briquetting — types — pelletizing.

Unit 2 BIOCHEMICAL CONVERSION 9

Biochemical degradation — factors affecting biogas production - types of biogas plants —
construction details — operation and maintenance — utilization of biogas - slurry handling,
utilization and enrichment — high rate bio methanation process — landfills — bioethanol — feedstock
— process — utilization - composting - methods — machinery.

Unit 3 THERMO CHEMICAL CONVERSION BY COMBUSTION 9

Thermochemical degradation. stoichiometric air requirement - Combustion process — chemistry of
combustion - combustion zones - emissions. Cofiring of biomass.

Unit 4 THERMOCHEMICAL CONVERSION BY GASIFICATION 0
! AND PYROLYSIS

Biomass gasification — chemistry of gasification — types of gasifier — Gas cleaning & conditioning
- utilization of producer gas - emissions — commercial gasifier plants. Pyrolysis — product
recovery — types - biochar — bio oil — operation — recovery.

Units | COGENERATION AND WASTE HEAT RECOVERY B

Cogeneration technologies — cycles — topping — bottoming — problems — applications — selection.
Waste heat recovery - plate heat exchangers - waste heat boilers - heat pumps - thermic fluid
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heaters - selection of waste heat recovery.

Total Lecture Hours | 45

Textbooks
4. Chawla, O.P.1986. “Advances in Biogas Technology”. ICAR Publication, New Delhi.
5. Rao. S and B.B. Parulekar. 2000. Energy Technology — Non conventional, Renewable
and Conventional. Khanna Publishers, New Delhi.
6. Horlock JH, 1987. Cogeneration - Heat and Power, Thermodynamics and Economics,

Oxford Press.

Reference Books

3.

4.

Khandelwal K.C. and Mahdi, S.S. 1986. Biogas Technology. Tata Mc Graw Hill Pub. Co.
Ltd., New Delhi.

Srivastava, P.K., Shukla, B.D. and Ojha, T.P. 1993. Technology and application of
biogas, Jain Brothers, New Delhi.

Mathur, A.N. and Rathore, N.S.1993., Biogas production Management and Utilisation.
Himanshu Publication. New Delhi.

Evaluation Method: Continuous Assessment, End Semester Exams

104




Dhanalakshmi Srinivasan University

Tiruchirappalli - 621112

Course Code Course Name L T P C

24AGES20 Photovoltaic Systems and Technology 3 0 0 3
Pre-requisite Syllabus Version
24AGE415 Renewable Energy Sources 1.0

Course Objectives

The course is designed to:

e provide knowledge of solar photovoltaic (PV) technology, its advantages, limitations,
and current status.

e develop an understanding of solar cell types, PV modules, and system components.

e impart technical knowledge of batteries, charge controllers, and power converters
used in PV systems.

e familiarize students with practical applications of PV technology in rural and urban
energy systems.

e enable students to analyze, design, and evaluate PV systems for sustainable energy
solutions.

Course Outcomes

Upon completion of the course, the student should be able to:

6. Explain the principles, strengths, and limitations of photovoltaic technology.

7. Differentiate among various types of solar cells and analyze module performance under
different conditions.

8. Compare different types of batteries and evaluate their suitability for PV applications.

9. Describe and apply the functions of charge controllers and converters in PV systems.

10. Design, assess, and recommend PV-based applications for household, agricultural, and
industrial use.

Unit 1 | Solar PV Technology 9

Advantages, Limitations, Current Status of PV technology, SWOT analysis of PV technology.
Types of Solar Cell, Wafer based Silicon Cell, Thin film amorphous silicon cell Thin Cadmium
Telluride (CdTe) Cell, Copper Indium Gallium Selenide (CiGS) Cell, Thin film crystalline silicon
solar cell.

Unit 2 | Solar Photo Voltaic Module ‘ 9

Solar cell, solar module, solar array, series & parallel connections of cell, mismatch in cell, fill
factor, effect of solar radiation and temperature on power output of module, I-V and power curve
of module.

Unit3 | Balance of Solar PV system B

Introduction to batteries, battery classification, lead acid battery, Nicked Cadmium battery,
comparison of batteries, battery parameters.

Unit4 | Charge controller |9

Types of charge controller, function of charge controller, PWM type, MPPT type charge
controller, Converters: DC to DC converter and DC to AC type converter.

Unit 5 | Application of Solar PV system ‘ 9

Solar home lighting system, solar lantern, solar fencing, solar street light, solar water pumping
system, Roof top solar photovoltaic power plant and smart grid.

Total Lecture Hours | 45

Textbooks

3. Rai GD. 1998. Non-conventional Sources of Energy. Khanna Pub.
4. Rathore N.S., Kurchania A.K., Panwar N.L. 2006. Renewable Energy: Theory &
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Practice, Himanshu Publications.

Reference Books

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

5. Meinel & Meinel. Applied Solar Energy.

6. Derrick, Francis and Bokalders, Solar Photo-voltaic Products.

Evaluation Method: Continuous Assessment, End Semester Exams
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Tiruchirappalli - 621112

Course Code Course Name L T P C

24AGES21 Solar Thermal Technologies 3 0 0 3
Pre-requisite Syllabus Version
24AGE415 Renewable Energy Sources 1.0

Course Objectives

The course is designed to:

e To clarify impression of various solar thermal energy collectors

e To delineate the other applications and the devices used to collect solar energy

e To study the various types and configurations of solar space conditioning system
e To learn the various solar applications.

e To summarize the basic economics of solar energy collection system

Course Outcomes

Upon completion of the course, the student should be able to:

1. Explain the technical and physical principles of different solar collectors

2. Measure and evaluate different solar energy technologies through knowledge of the
physical function of the devices

3. Articulate the technical and economic fundamentals of solar thermal energy conversion
useful to society and industry

4. Describe the spectrum of possible solar thermal technologies to assist industrial
processing or power production

5. Communicate technological and socio-economic issues around solar energy in a concise
and an accessible way to a target group with basic technical skills.

Unit 1 SOLAR COLLECTORS 9

Collectors: Flat plate: Water, Air - Evacuated tube — Concentrated — Construction — Function -
Suitability — Comparison — Design of Storage Tank - Solar Fluids

Unit 2 SOLAR WATER HEATING SYSTEMS ‘ 9

Integral Collector Storage System - Thermosyphon System - Open Loop, Drain Down, Drain
Back, Antifreeze Systems - Refrigerant Solar Water Heaters - Solar Heated Pools - Solar Heated
Hot Tubs and Spas.

Unit 3 SOLAR SPACE CONDITIONING SYSTEMS ‘ 9

Liquid Type Solar Heating System With / Without Storage - Heat Storage Configurations — Heat
Delivery Methods - Air-Type Solar Heating Systems - Solar Refrigeration and Air Conditioning

Unit 4 | OTHER SOLAR APPLICATIONS ‘ 9

Solar Cooking — Distillation - Desalination - Solar Ponds — Solar Passive Architecture — Solar
Drying — Solar Chimney

Units | SOLAR ECONOMICS |9

Application of economic methods to analyze the feasibility of solar systems to decide project
/ policy alternatives - Net energy analysis - and cost requirements for active and passive
heating and cooling - for electric power generation - and for industrial process-heating.
Economics — Fixed and variable cost - Payback period - Net Present Value - Internal Rate of
Return - Carbon credit — Embodied energy analysis

Total Lecture Hours | 45

Textbooks

1. Duffie, J.A., and Beckman, W.A. Solar Energy Thermal Process - 4th Edition (2013),
John Wiley and Sons, New York, ISBN: 978-0-470-87366-3, Solar Energy Laboratory,
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University of Wisconsin-Madison, pp. 944.
2. H P Garg, M Dayal, G Furlan, Physics and Technology of Solar Energy- Volume I: Solar

Thermal Applications, Springer, 2007.

Reference Books

1. Sukhatme S.P. J K Nayak, Solar Energy, Tata McGraw Hills P Co., ISBN:
9789352607112, 4th Edition, 2017, pp. 568.

2. Charles Christopher Newton - Concentrated Solar Thermal Energy- Published by VDM
Verlag, 2008.

3. H.P.Garg, S.C.Mullick, A.K.Bhargava, D.Reidal, Solar Thermal Energy Storage
Springer, 2005.

Evaluation Method: Continuous Assessment, End Semester Exams
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Dhanalakshmi Srinivasan University

Tiruchirappalli - 621112

Course Code Course Name L T P C
24AGE522 Automatlon.and Robotics in 3 0 0 3
Agriculture
Pre-requisite Syllabus Version
NIL 1.0

Course Objectives

The course is designed to:

e provide foundational knowledge of electronic devices, circuits, and processors
relevant to agricultural applications.

e introduce students to sensors, robotics, and automation tools for precision farming.

e develop understanding of [oT-based technologies and their integration in agricultural
systems.

e expose students to automation techniques in irrigation, greenhouse management, and
drone-based operations.

e build analytical and problem-solving skills for designing and implementing smart
agricultural systems.

Course Outcomes

Upon completion of the course, the student should be able to:

1. Explain the principles and operations of electronic devices, processors, and control
circuits.

2. Identify and analyze the role of different sensors in precision farming practices.

3. Describe the fundamentals of robotics and evaluate their applications in agricultural
operations.

4. Apply IoT concepts and microcontroller-based systems to improve agricultural practices.

5. Design and assess automated solutions for smart farming, greenhouse management, and
irrigation systems.

Unit 1 | INTRODUCTION 9

Fundamental of electronics Passive devices -semiconductor devices - transistors - diode circuits -
amplifier circuits. Integrated circuits and operational amplifier - logic gates - flip flop - counters
digital to analog - analog to digital converters- microprocessor.

Unit2 | PRECISION FARMING B

Precision farming -Ground based sensors, Remote sensing, GPS, GIS and mapping
software, Yield mapping systems, Crop production modelling.

Unit3 | ROBOTICS IN AGRICULTURE K

Fundamental of Robotics - types — application. Agricultural robots - types- function -
application. Future trends in automation in agriculture

Unit4 | AUTOMATION USING IoT 9

Use of different sensors - Temperature and humidity sensor - Soil Moisture Sensor - Water Level
Depth Detector, Raspberry Pi Arduino UNO

Unit5 | AUTOMATION OF AGRICULTURE OPERATION | 9

Automation of agricultural operations using [oT based systems - Smart Irrigation System-
Automation in Greenhouse — Drones. Case Study- Automation of greenhouse/farm
operations.

Total Lecture Hours | 45
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Textbooks

1.

Zhang, Q. and Pierce, F.J. eds., 2013. Agricultural automation: fundamentals and
practices, CRC Press.

Choudhury, A., Biswas, A., Singh, T.P. and Ghosh, S.K. eds., 2022. Smart Agriculture
Automation Using Advanced Technologies: Data Analytics and Machine Learning, Cloud
Architecture, Automation and IoT.

Reference Books

1.

National Research Council, Precision Agriculture in the 21st Century, National
Academies Press, Canada, 1997.

Young, S.L. and Pierce, F.J. eds., 2013. Automation: The future of weed control in
cropping systems. Springer Science & Business Media.

Nof, S.Y. ed., 2009. Springer handbook of automation. Berlin, Heidelberg: Springer
Berlin Heidelberg.

Billingsley, J., 2019. Robotics and automation for improving agriculture. Burleigh Dodds
Science Publishing Limited.

McNulty, P. and Grace, P.M. eds., 2009. Agricultural Mechanization and Automation-
Volume II (Vol. 2). EOLSS Publications.

Evaluation Method: Continuous Assessment, End Semester Exams
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Dhanalakshmi Srinivasan University

Tiruchirappalli - 621112

Course Code Course Name L T P C

24AGES23 Remote Sensing and GIS 3 0 0 3
Pre-requisite Syllabus Version
NIL 1.0

Course Objectives

The course is designed to:

e introduce the concepts of remote sensing processes and its components.

e learn how electromagnetic radiation interacts with the atmosphere and Earth
materials.

e understand sensing techniques, sensors, and resolution concepts in remote sensing.

e learn the concepts and components of Geographic Information Systems.

e study about GIS data structures, data input and data presentation.

Course Outcomes

Upon completion of the course, the student should be able to:
1. Understand the concepts and laws related to remote sensing.
Describe the interaction of electromagnetic radiation with atmosphere and earth material.
Acquire knowledge about satellite orbits and different types of satellites.
Explore the basic idea about the fundamentals of GIS.
Discuss about data input and topology.

Sk v

REMOTE SENSING AND ELECTROMAGNETIC

Unit 1 RADIATION ?

Definition — components of RS — History of Remote Sensing — Merits and demerits of data
collation between conventional and remote sensing methods - Electromagnetic Spectrum —
Radiation principles - Wave theory, Planck‘s law, Wien’s Displacement Law, Stefan’s Boltzmann
law, Kirchoff's law.

EMR INTERACTION WITH ATMOSPHERE AND EARTH

Unit 2 MATERIAL ?

Standard atmospheric profile — main atmospheric regions and its characteristics —
interaction of radiation with atmosphere — Scattering, absorption and refraction —
Atmospheric windows -Energy balance equation — Specular and diffuse reflectors.

Unit3 | SENSING TECHNIQUES 9

Classification of remote sensors — Resolution concept: spatial, spectral, radiometric and
temporal resolutions - Scanners - Along and across track scanners — Optical-infrared
sensors — Thermal sensors —microwave sensors — Calibration of sensors.

Unitd | FUNDAMENTALS OF GIS B

Introduction to GIS - Basic spatial concepts - Coordinate Systems - GIS and Information Systems
— Definitions — History of GIS - Components of a GIS — Hardware, Software, Data, People,
Methods — Proprietary and open source Software.

Units | DATA INPUT AND TOPOLOGY B

Scanner - Raster Data Input — Raster Data File Formats — Georeferencing — Vector Data
Input — Digitizer — Datum Projection and reprojection -Coordinate Transformation —
Topology - Adjacency, connectivity and containment.

Total Lecture Hours | 45

Textbooks

1. Thomas M.Lillesand, Ralph W. Kiefer and Jonathan W. Chipman, Remote Sensing and
image interpretation, John Wiley and Sons, Inc, New York,2015.
2. George Joseph and C Jeganathan, Fundamentals of Remote Sensing, Third Edition
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3.

Universities Press (India) Private limited, Hyderabad, 2018.
Ian Heywood, Sarah Cornelius, Steve Carver, Srinivasa Raju, “An Introduction to
Geographical Information Systems, Pearson Education, Fourth Edition, 2011.

Reference Books

1.

bt

Janza, F.Z., Blue H.M. and Johnson,J.E. Manual of Remote Sensing. Vol.I, American
Society of Photogrametry, Virginia, USA, 2002.

Verbyla, David, Satellite Remote Sensing of Natural Resources. CRC Press, 1995
Paul Curran P.J. Principles of Remote Sensing. Longman, RLBS, 1988.

Lo. C. P., Albert K.W. Yeung, Concepts and Techniques of Geographic Information
Systems, Prentice-Hall India Publishers, 2006.

Kang - Tsung Chang, Introduction to Geographic Information Systems, McGraw Hill
Publishing, 2nd Edition, 2011.

Evaluation Method: Continuous Assessment, End Semester Exams
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Dhanalakshmi Srinivasan University

Tiruchirappalli - 621112

Course Code Course Name L T P C
24AGES24 Sensors, Controls and IoT in Agricultural System 0 0 3
Management
Pre-requisite Syllabus Version
24AGEA415 Renewable Energy Sources 1.0

Course Objectives

The course is designed to:

e explain principles of measurement systems, transducers, sensors, and instrumentation errors.

e apply different motion, proximity, and range sensors for measurement and control
applications.

e analyze performance characteristics of sensors, transducers, and signal conditioning systems.

e apply microprocessor-based control and interfacing techniques for mechatronic systems.

e analyze digital control, microcontrollers, and communication systems used in instrumentation
and automation.

Course Outcomes

Upon completion of the course, the student should be able to:

1. Explain measurement principles, error analysis, and performance characteristics of sensors
and transducers.

2. Apply motion, proximity, optical, ultrasonic, and GPS-based sensors for measurement and
automation tasks.

3. Analyze sensor outputs, signal conditioning circuits, and instrumentation systems for
accuracy and reliability.

4. Apply microprocessor and microcontroller-based interfacing and control techniques in
mechatronic applications.

5. Analyze digital control systems, PLCs, and communication interfaces for automated
agricultural or industrial systems.

INTRODUCTION TO ELECTRONICS MEASUREMENT AND

Unit 1 INSTRUMENTATION ?

Transducers and sensors Accuracy and precisions, types of errors, statistical analysis, probability
of errors, limiting errors, sensitivity, linearity, hysteresis, resolution, reproducibility, transfer
function

Unit 2 | MOTION, PROXIMITY SENSORS ‘ 9

Motion Sensors — Potentiometers, Resolver, Encoders — Optical, Magnetic, Inductive,
Capacitive, RVDT — Synchro — Microsyn, Accelerometer, — GPS, Bluetooth, Range
Sensors —RF beacons, Ultrasonic Ranging, Reflective beacons, Laser Range Sensor
(LIDAR).

Unit3 |  INTRODUCTION TO SENSORS AND TRANSDUCERS | 9

Definition of mechatronics, measurement system, control systems, microprocessor-based
controllers, mechatronics approach. Sensors and transducers, performance terminology,
Displacement, Position & Proximity Sensors, photo-electric transducers, flow
transducers, optical sensors and transducers

Unit4 | MICROPROCESSOR CONTROL [ 9

System interfacing, instrumentation, and control systems. Input/output signals of a mechatronic
system, signal conditioning, microprocessor control, microprocessor numerical control,
microprocessor input/output control.

MICROPROCESSOR BASED CONTROLLERS AND

Unit 5 MICROELECTRONICS ’

Introduction to microelectronics, digital logic, overview of control computers,
microprocessors and microcontrollers, programmable logic controllers, digital
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communications

Total Lecture Hours | 45

Textbooks

1. Sensor & transducers, D.Patranabis,2™ edition, PHI
2. Alciatore DG and Histand MB. 2002. Introduction to Mechatronics and Measurement
System. McGraw Hill Pvt Limited, New Delhi.

Reference Books

1. Robert HB. 2002. Mechatronic Hand Book. CRC Press.

2. Curtis D. Johnson, “Process Control Instrumentation Technology”, Prentice Hall India.

Evaluation Method: Continuous Assessment, End Semester Exams
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Dhanalakshmi Srinivasan University
Tiruchirappalli-621112

Course Code Course Name L T P | C
24AGES525 Principles of Horticultural Crop Production 3 0 0| 3
Pre-requisite Syllabus version
24AGE407 Principles of Agronomy 1.0
COURSE OBJECTIVES:

e To introduce the fundamentals of horticultural crop cultivation.
e To impart knowledge on specialized practices relevant to various horticultural crops.
COURSE OUTCOMES:

At the end of the course the students will be able to
1. Understand the principles and scope of horticultural crop production.

2. Apply appropriate propagation and crop management practices.

3. Analyze factors influencing growth, yield, and quality of crops.

4. Design crop production and post-harvest management schedules.

5. Evaluate practices for sustainable and efficient horticultural production.

Unitl | INTRODUCTION TO HORTICULTURE | 9
Definition, scope, importance and branches of horticulture-Role of horticulture in nutrition,)
employment, and economy-Classification of horticultural crops (fruits, vegetables, spices,
plantation, medicinal, aromatic, floriculture)-Horticultural zones of India and Tamil Nadu-
Current status and future prospects of horticultural crop production

Unit 2 | PROPAGATION AND PLANTING TECHNIQUES | 9
Sexual and asexual methods of propagation: seeds, cuttings, layering, budding, grafting,
micropropagation-Rootstock and scion relationships; nursery management and certification-
Protected cultivation: greenhouses, shade nets, polyhouses-Planting systems and spacing
(square, rectangular, triangular, hexagonal, contour, high-density planting).

Unit3 | CROP MANAGEMENT PRACTICES IE
Soil and climatic requirements for major horticultural crops-Irrigation methods (surface,
drip, sprinkler) and fertigation-Training and pruning methods; canopy management-
Mulching, intercultural operations, and weed management-Nutrition and manuring in various
horticultural crops (tomato, brinjal, bhindi, gourds, banana, citrus, etc.)-Cropping systems in
horticulture: intercropping, multistoried cropping

Unit 4 | HARVESTING, POST-HARVEST TECHNOLOGY AND VALUE ADDITION ‘ 9
Maturity indices and harvesting techniques for fruits, vegetables, and plantation crops- Post-
harvest handling, grading, packaging, storage, transportation, and marketing-Cold storage,
controlled atmosphere (CA) storage, and evaporative cooling-post-harvest losses and
methods of reduction-Value addition: processing of fruits and vegetables into juices, jams,

ickles, etc.- Supply chain management in horticultural crops.

Unit 5 | EMERGING TRENDS AND SUSTAINABLE HORTICULTURE ‘ 9
Precision horticulture and hi-tech farming-Protected cultivation and hydroponics in
horticultural crops-Organic horticulture: principles and certification. Good Agricultural
Practices (GAP) in horticulture. Climate-smart horticulture: adapting to climate change-Role
of biotechnology and tissue culture in horticulture.

| Total Lecture Hours ‘ 30
TEXT BOOKS:
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1. Kumar, N. (2018). Introduction to Horticulture. Scientific Publishers.
2. Chadha, K.L. (2003). Handbook of Horticulture. ICAR, New Delhi.
3. Singh, J. (2011). Basic Horticulture. Kalyani Publishers

REFERENCEBOOKS
1. Sharma, R.R. (2005). Propagation of Horticultural Crops — Principles and Practices. Kalyani

Publishers.

2. Bose, T.K. & Mitra, S.K. (2004). Fruits: Tropical and Subtropical. Naya Udyog, Calcutta.
3. Verma, L.R. & Joshi, V.K. (2000). Post-Harvest Technology of Fruits and Vegetables. Indus
Publishing.

4. FAO (2010). Good Agricultural Practices for Horticultural Crops. FAO, Rome.
Evaluation Method: Continuous Assessment, End Semester Exams
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Dhanalakshmi Srinivasan University
Tiruchirappalli-621112

Course Code Course Name L T P|C
24AGES26 Seed Technology 3 0 0] 3
Pre-requisite Syllabus version
24AGE407 Principles of Agronomy 1.0
COURSE OBJECTIVES:

e To expose the students to scope and importance of good quality seed production.

e To acquaint them with the principles and special techniques used in the process of
production of good

e quality seed using specific examples.

e  To familiarize them with planning, development, and organization of seed programmes
COURSE OUTCOMES:

At the end of the course the students will be able to
Understand: seed biology, quality parameters

Apply: methods of seed production, processing, storage, testing
Analyze: factors influencing seed viability, vigour, germination.
Design: seed production and storage strategies for different conditions

O kb=

Evaluate: seed certification standards, laws, and quality assurance systems.

Unit 1 | SEED CHARACTERS ‘ 9
Definition and characteristics of seed and how it differs from grain; Seed dormancy
breaking methods; Features of good quality seed; Importance of seed in successful crop
production; Floral biology: self and cross pollination; Methods of genetic improvement of
crop plants such as selection, hybridization, mutation and polyploidy; Seed legislations

romulgated in India from 1966 to date and the purpose of each of these legislations
Unit2 | SEED PRODUCTION AND CERTIFICATION IE
Multiplication of seed and seed material: systems of seed multiplication, classes of seed,
multiplication models, multiplication ratio, field selection, planting ratio, isolation needs and
rouging; Harvest and extraction of seed; Methods of hybrid seed production; Seed
certification process: legal basis, pre-requisites for applicability, detailed description of the
specific steps of the certification process (with particular emphasis on field inspection).
Unit 3 | SEED PROCESSING AND TESTING ‘ 9
Components of seed processing in a broader sense; Steps in seed processing in its narrower
sense: preliminary cleaning, basic cleaning and grading, and equipment used in each of the
steps; Seed treatment; Seed drying; Seed sampling; Seed testing: details of specific tests
conducted for different purposes (service, certification, and seed law enforcement); Standards
rescribed for different crops.
Unit4 | DEVELOPING SEED PROGRAMMES [ 9
Types of organizations involved in seed production (public, quasi-governmental, private]
and cooperative), and their objectives and features; Organizational set up of a seed company;
Steps involved in planning and developing a seed programme; Seed marketing activities, and
analysis of seed demand and supply; Costing and pricing strategies; Economics of production|
of different crop seed; Seed packaging; Visit to seed organizations; Seed/plant quaranting
methods.
Unit5 |  SEED PRODUCTION IN SPECIFIC CROPS | 9
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Principles and special techniques used for seed production in important horticultural crops
by selecting representatives of vegetable / flower / fruit / spice / condiment / plantation crops.

‘ Total Lecture Hours ‘ 30

TEXT BOOKS:
1. Singh, S.P., Commercial Vegetable Seed Production, Kalyani Publishers, Chennai, 2001.
2. Agarwal, R.L., Seed Technology, Oxford IBH Publishing Co., New Delhi, 1995.

REFERENCEBOOKS:

1. Subir Sen and Ghosh, N., Seed Science, Kalyani Publishers, Chennai, 1999.

2. Dabhiya, B.S., and Rai, K.N., Seed Technology, Kalyani Publishers, Chennai, 1997.
3. George, Raymond, A.T., Vegetable Seed Production, Longman Orient Press,
London, and New York, 1985.

4, Handbook of Seedling Evaluation, ISTA, 1979.

Evaluation Method: Continuous Assessment, End Semester Exams
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Dhanalakshmi Srinivasan University
Tiruchirappalli-621112

Course Code Course Name L T P|C
24AGES27 Protected Cultivation 3 0 0|3
Pre-requisite Syllabus version
24AGE406 Principles of Soil Science And Engineering 1.0
COURSE OBJECTIVES:

® Understanding the principles and theoretical aspects of protected cultivation.

® Developing skills in erection of protected structures and cultivation of horticultural crops

COURSE OUTCOMES :

At the end of the course the students will be able to understand and Practical Knowledge.
1. Understand : principles, types, and importance of protected cultivation systems.
2. Apply: apply suitable structures, greenhouse components, and microclimate management
practices.
3. Analyze: analyse environmental parameters affecting crop growth and yield under
protected conditions.
4. Evaluate: different protected cultivation technologies for crop-specific requirements.
5. Design: design efficient protected structures and crop production plans for sustainable,
high-value horticultural crops.
Unit 1 FUNDAMENTALS OF PROTECTED CULTIVATION 9

Importance, scope, and status of protected cultivation in India and worldwide-Plant
response to environmental factors in greenhouses-light, temperature, humidity, soil
temperature, and air movement. Types of protected structures-greenhouse, polyhouse, net
house — classification by shape, utility, construction, and covering materials.

Unit 2 | GREENHOUSE DESIGN AND ENVIRONMENTAL CONTROL ‘ 9
Design principles: site selection, orientation, size, height, spacing. Components of]
greenhouses and desirable environmental conditions. Environmental control systems-
ventilation, evaporative cooling, movable insulation, heating arrangements, artificial lighting,
and automation. Measurement equipment-temperature, radiation, photosynthesis, and Leaf]
IArea Index. Cost estimation and economic analysis of protected structures.

Unit 3 PROTECTED CULTIVATION OF FLOWER AND 9
VEGETABLE CROPS
Flower crops: Rose, Carnation, Chrysanthemum, Gerbera, Orchid, Anthurium. Vegetable
crops: Tomato, Bell pepper, Cucumber, Strawberry, Pot plants, Lilium, Tulip. Off-season|
production, crop scheduling, and insect-pest & disease management. Crop-specific
microclimate and fertigation requirements
Unit 4 PROTECTED CULTIVATION OF MEDICINAL, AROMATIC, 9
AND HIGH-VALUE CROPS
Medicinal and aromatic crops: cultivation practices, substrate and irrigation management.
Off-season production of vegetables and flowers for market demand, Integration of]
sustainable practices: energy use, resource optimization, and crop protection. Development of]
integrated protected cultivation plans for commercial and research purposes

Unit5 | ADVANCED TECHNOLOGIES o
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Explore precision farming principles like variable rate, irrigation, nutrient application, pest
control -Advanced technologies and tools used in protected cultivation-Tools such as
drones(UAVs),sensors and RS with protected cultivation -Robotics in protected cultivation-
Technology applications for horticultural crops-visit nearby protected cultivation farming.

Total Hours‘ 45

TEXT BOOKS:
1. Kumar, N. (2018). Protected Cultivation of Horticultural Crops. Scientific Publishers,

Jodhpur.
2. Chadha, K.L. (2003). Handbook of Horticulture. ICAR, New Delhi.
3. Srivastava, A.K. (2017). Greenhouse Technology and Management. Agrobios, Jodhpur.

REFERENCEBOOKS:

1. Tiwari, R.K. (2014). Protected Cultivation and High-Tech Horticulture. New India
Publishing Agency, New Delhi.

2. Singh, S.P. (2015). Greenhouse Technology for Horticultural Crops. Kalyani Publishers,
Ludhiana.

3. FAO (2012). Protected Cultivation of Vegetable Crops. FAO, Rome.

4. Vasantharaj David, B. (2012). Protected Cultivation of Flowers and Vegetables.
INamrutha Publications, Chennai.

[Evaluation Method: Continuous Assessment, End Semester Exams
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Dhanalakshmi Srinivasan University
Tiruchirappalli-621112

Course Code Course Name L T P | C
24AGE528 Principles and Practices of Pest Management 3 0 0| 3
Pre-requisite Syllabus version
24AGE407 Principles of Agronomy 1.0
COURSE OBJECTIVES:

® To impart knowledge on pest classification, biology, and eco-friendly management
principles in organic farming.

® To develop skills in designing and implementing integrated, sustainable pest
management strategies for different crops and storage conditions.
COURSE OUTCOMES:

At the end of the course the students will be able to understand and Practical Knowledge.

1. Understand: classification, biology, and population dynamics of crop pests.
2. Apply: ecological, cultural, biological, and botanical methods for pest management.
3. Analyze: pest population dynamics, surveillance data, and AESA-based decision-making.

4. Evaluate: the effectiveness of bio-pesticides, botanicals, and indigenous practices in pest
control.

5. Design: integrated organic pest management strategies for field, horticultural, and storage

systems.
Unit 1 PEST CLASSIFICATION AND MANAGEMENT PRINCIPLES 9

Classification of pests: weeds, bacteria, nematodes, fungi, insects, viruses, vertebrates.
Identification of pests and beneficial organisms. Principles of pest management in organic
farming. Pest surveillance, population estimation, Economic Injury Levels (EILs) and
Economic Threshold Levels (ETLs). Concept and methodology of Agro-Ecosystem Analysis
(AESA) and Pest: Defender (P:D) ratio.

Unit 2 PEST BIOLOGY AND POPULATION DYNAMICS 9

Population dynamics in relation to environment and distribution-Life cycles and
identification of major pests of cereals, pulses, vegetables, fruits, stored grains, and protected
cultivation. Influence of climate and cropping system on pest incidence.

Unit 3 | PHYSICAL, CULTURAL AND ECOLOGICAL CONTROL MEASURES | 9
Sanitation, fertilization, pruning, crop rotation, planting time, space management,
quarantine. Physical and cultural methods: traps, pheromones, colored plates, trap crops,
insectary plants. Diversity planting: border crops, hedgerows, intercrops for pest
management.

Unit 4 | BIOLOGICAL & BIOPESTICIDE APPROACHES ‘9
Conservation and augmentation of natural enemies. Classical biological control systems and
beneficial insect integration. Bio-pesticides: types, mode of action, production, and
application methods. Impact assessment of biopesticides on crop health and pest load.

Unit 5 BOTANICALS, INDIGENOUS PRACTICES & STORAGE PEST 9
CONTROL

Plant-based pest management: important botanicals, extraction, formulation, and application
methods. Indigenous technical knowledge (ITK) and farmer innovations for pest control.
Pest management in storage: physical, mechanical, biological, and modified environments.
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Organic fumigation methods (CO:, nitrogen), hygiene, and phyto-sanitary measures.
Development of integrated crop- and storage-specific organic pest management modules.

‘ Total Lecture Hours ‘ 45
TEXT BOOKS:
1. Radha, T. & Mathew, L. (2007). Ornamental Horticulture. New India Publishing Agency,
New Delhi.
2. Vasantharaj David, B. & Ramamurthy, V.V. (2014). Elements of Economic Entomology.
INamrutha Publications, Chennai.
3. Sharma, H.C. (2009). Principles and Practices of Organic Farming. Scientific Publishers,
Jodhpur.
4. Pradhan, S. (1983). Agricultural Entomology and Pest Management. ICAR, New Delhi.

REFERENCEBOOKS:

1. Dhaliwal, G.S. & Arora, R. (2019). Principles of Insect Pest Management. Kalyani
Publishers, Ludhiana.

2. Dent, D. (2000). Insect Pest Management. CABI Publishing, UK.

3. Ignacimuthu, S. (2019). Biopesticides in Pest Management. Phoenix Publishing, New
Delhi.

4. FAO (2018). Integrated Pest Management in Organic Farming. FAO Publications, Rome.
5. Narayanan, S. & Jeyarajan, R. (2006). Biological Control of Crop Pests and Diseases.
Tamil Nadu Agricultural University, Coimbatore.

6. Oerke, E.C., Dehne, H.W., Schonbeck, F. & Weber, A. (1994). Crop Production and Crop
Protection: Estimated Losses in Major Food and Cash Crops. Elsevier, Amsterdam

[Evaluation Method: Continuous Assessment, End Semester Exams

123




Dhanalakshmi Srinivasan University

Tiruchirappalli-621112

Course Code Course Name L T P|C
24AGES529 Crop Residue Management 3 0 0| 3
Pre-requisite Syllabus version
24AGE406 Principles of Soil Science and Engineering 1.0
COURSE OBJECTIVES:

® Understanding the principles and theoretical aspects of protected cultivation.
® Developing skills in erection of protected structures and cultivation of horticultural crops

COURSE OUTCOMES:
At the end of the course the students will be able to
1. Understand: role of crop residues in soil health and the environment.

2. Apply: apply engineering principles to design and operate machinery for residue
management.

3. Analyze: analyse the impact of various residue management practices on soil
properties and crop productivity.

4. Evaluate: evaluate economic and environmental benefits of different residue
management strategies.

5. Design: design integrated crop residue management systems tailored to specific
agro-climatic conditions
Unit 1 INTRODUCTION TO CROP RESIDUES ?

Definition and classification of crop residues. Role of crop residues in sustainable
agriculture. Impact of residue management on soil health and crop productivity. Challenges|
and opportunities in crop residue management.

Unit 2 | CROP RESIDUE MANAGEMENT PRACTICES ‘ 9

In-situ management: incorporation, mulching, and composting. Ex-situ management:
collection, transportation, and storage. Utilization of residues for bioenergy, animal feed, and
industrial products. Case studies of successful residue management practices.

Unit 3 ENGINEERING TECHNOLOGIES FOR RESIDUE 9
MANAGEMENT
Design and operation of machinery for residue collection and processing. Automation and
precision agriculture in residue management. Safety and environmental considerations in
machinery operation. Maintenance and troubleshooting of residue management equipment.

Unit 4 | IMPACT ASSESSMENT OF RESIDUE MANAGEMENT |9
Soil physical, chemical, and biological properties affected by residue management. Effect on|
water retention, erosion control, and nutrient cycling. Economic analysis: cost-benefit of
different residue management practices. Environmental impact assessment: greenhouse gas
emissions and carbon footprint.

Unit 5 | INTEGRATED CROP RESIDUE MANAGEMENT SYSTEMS ‘ 9

Designing residue management systems for different agro-climatic zones. Integration with
crop rotation and conservation tillage practices. Policy and regulatory frameworks for residue
management. Future trends: smart agriculture and residue management innovations.

| Total Lecture Hours ‘ 30
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TEXT BOOKS:

1. Singh, R.P., & Singh, S. (2015). Crop Residue Management: Technologies and
Approaches. Springer.

2. ICAR (2017). Crop Residue Management: A Manual for Farmers. Indian Council of]
Agricultural Research.

3. TNAU (2016). Crop Residue Management in Tamil Nadu: Practices and Technologies.
Tamil Nadu Agricultural University.

REFERENCEBOOKS:

1. Sharma, R.C., & Singh, R. (2018). Crop Residue Management for Sustainable Agriculture.
Wiley-Blackwell.

2. FAO (2014). Crop Residue Management for Sustainable Agriculture: A Global
Perspective. Food and Agriculture Organization of the United Nations.

3. Jat, M.L., et al. (2017). Conservation Agriculture: Principles, Applications, and Advances.
CRC Press.

[Evaluation Method: Continuous Assessment, End Semester Exams
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Dhanalakshmi Srinivasan University
Tiruchirappalli-621112

Course Code Course Name L T P| C
24AGES530 Agrometeorology and Farm Planning 3 0 0| 3
Pre-requisite Syllabus version
24AGE407 Principles of Agronomy 1.0
COURSE OBJECTIVES:

e To understand the influence of weather and climate on crop growth and agricultural production.
e To study various farming systems, sustainable agriculture practices, and farm planning
approaches
e To equip students with knowledge of conservation agriculture, LEISA, IFS, and resource
optimization.

COURSE OUTCOMES:

At the end of the course the students will be able to

Understand the role of agrometeorology in agriculture

Apply sustainable agriculture principles in farm planning

Analyze different farming and cropping systems and their efficiencies.

Design integrated farming system models for different agro-climatic zones.

Plan efficient utilization of farm resources for increased productivity and sustainability.

SNk =

Unit 1 FUNDAMENTALS OF AGROMETEOROLOGY AND FARMING| 9
SYSTEMS

Introduction to agro-meteorology: weather, climate, microclimate — scope and importance in
agriculture- Elements of weather: temperature, rainfall, humidity, wind, sunshine, solar
radiation — measurement and significance. Farming system: definition-scope-importance and
concept-Types and systems of farming-factors affecting farming systems -Components of
farming systems. Agro-climatic zones of India with special reference to Tamil Nadu.

Unit2 [ CROPPING SYSTEMS AND WEATHER INTERACTIONS [ 9
Cropping system: definition-cropping pattern-multiple cropping-efficient cropping systems-
Evaluation of cropping systems and allied enterprises. Tools for determining production and
efficiencies in cropping/farming systems. Crop-weather relationships: effect of weather on
growth, yield and productivity-critical stages of crop growth-Weather-based crop
management practices-Weather forecasting and agromet advisory services.

Unit3 | SUSTAINABLE AGRICULTURE AND FARM PLANNING | 9
Sustainable agriculture: definition, importance, concepts, economic and ecological aspects.
Indicators of sustainability-problems-adaptation and mitigation strategies-Principles and
steps in farm planning and farm budgeting-Factors influencing farm planning: land, labour,
capital, machinery, water resources-Case studies of successful farm planning models.

Unit4 | STRATEGIC FARM PLANNING 9
Preparation of cropping schemes under different farm situations-Efficient resource use and
cost—benefit analysis- Role of mechanization in farm planning- Case studies of successful
farm plans.

Unit 5 | CLIMATE-SMART FARM MANAGEMENT ‘9
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Farm planning under weather variability and climate change-Resource optimization and risk
management-Weather-based crop insurance-Integrated farm planning for sustainability and
resilience.

| Total Lecture Hours | 30

TEXT BOOKS:

1. Reddy, S.R. (2019). Agrometeorology. Kalyani Publishers, Ludhiana.

2. Rao, G.G.S.N. (2008). Agricultural Meteorology. PHI Learning Pvt. Ltd., New Delhi.

3. Das, H.P. (2012). Agrometeorology and Crop Weather Forecasting. New India Publishing
Agency, New Delhi.

4. Sankar, V. (2016). Farm Management and Farm Planning. New Vishal Publications, New Delhi.
5. Johl, S.S. and Kapoor, T.R. (2000). Fundamentals of Farm Business Management. Kalyani
Publishers, Ludhiana.

REFERENCEBOOKS

1. Doorenbos, J. and Pruitt, W.O. (1977). Guidelines for Predicting Crop Water Requirements
(FAO Irrigation and Drainage Paper 24). FAO, Rome.

2. Singh, S. and Singh, P. (2014). Farm Planning and Management. CBS Publishers & Distributors,
New Delhi.

3. Reddy, T.Y. and Reddy, G.H.S. (2016). Principles of Agronomy. Kalyani Publishers, Ludhiana.
4. FAO (2010). Climate-Smart Agriculture: Policies, Practices and Financing for Food Security.
FAO, Rome.

5. Srivastava, A.K. and Sundaramoorthy, C. (2005). Farm Planning and Resource Management for
Sustainable Agriculture. Scientific Publishers, Jodhpur.

6. Kumar, K. (2013). Applied Agricultural Meteorology. Agrobios, Jodhpur.

Evaluation Method: Continuous Assessment, End Semester Exams
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Dhanalakshmi Srinivasan University

Tiruchirappalli - 621112

Course Code Course Name L T P C
24AGES31 Agricultural Extension 3 0 0 3
Pre-requisite Syllabus Version
NIL 1.0

Course Objectives

The course is designed to:

e explain principles, models, and barriers of communication in agricultural extension systems.

e apply programme planning and evaluation techniques for effective extension activities.

e analyze suitability of extension teaching methods and communication media for different
target groups.

e apply modern communication tools and ICT-based platforms for information dissemination.

e analyze adoption behaviour, diffusion of innovations, and capacity-building strategies in rural
development.

Course Outcomes

Upon completion of the course, the student should be able to:

1. Explain communication models, elements, barriers, and their relevance in agricultural
extension.

2. Apply programme planning, monitoring, and evaluation steps for extension projects.

3. Analyze effectiveness of individual, group, and mass communication methods for technology
transfer.

4. Apply ICT tools such as internet platforms, mobile communication, and Kisan Call Centres
for extension outreach.

5. Analyze diffusion processes, adoption stages, and training approaches for strengthening
farmer capacity.

Unit 1 | COMMUNICATION AND PROGRAMME PLANNING ‘ 9

Communication — meaning — definition — models — elements and their characteristics — types and
barriers in communication. Programme planning — meaning, definition, principles, steps in
programme development process, monitoring and evaluation of extension programmes.

Unit 2 | EXTENSION TEACHING METHODS ‘ 9

Extension teaching methods - Audio-Visual aids — definition — classification — purpose,
planning and selection, combination and use — individual, group and mass contact
methods — merits and demerits.

Unit3 | MODERN COMMUNICATION GADGETS K

Modern communication sources — internet, video and teleconferencing, Interactive
Multimedia Compact Disk (IMCD), village kiosks, Kissan Call Centre (KCC), mobile

phone

Unit 4 | DIFFUSION AND ADOPTION ‘ 9
Diffusion — meaning and elements. Adoption — meaning — adopter categories and factors
influencing
adoption, stages of adoption, Innovation decision process and attributes of innovation
consequences
of adoption.

Unit5 | CAPACITY BUILDING K

Capacity building of extension personnel and farmers — meaning — definition, types of
training, training to farmers, farm women and rural youth, FTC & KVK.

Total Lecture Hours | 45

Textbooks
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1. Ray, G.L., 1999. Extension Communication and Management, Naya Prokash, 206,
Bidhan Sarani, Calcutta.

2. Sandhu, A.S. 1996. Extension Programme Planning, Oxford & IBH Publishing Co. Pvt.
Ltd, New Delhi

Reference Books

1. Rogers, E.M. 1995. Diffusion of Innovations, The Free Press, New York
2. Sandhu, A.S. 1996. Agricultural Communication: Process and Methods, Oxford & IBH
Publishing Co. Pvt. Ltd, New Delhi.

Evaluation Method: Continuous Assessment, End Semester Exams
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Dhanalakshmi Srinivasan University

Tiruchirappalli - 621112

Course Code Course Name L T P C
24AGES532 Agribusiness Management 3 0 0 3
Pre-requisite Syllabus Version
NIL 1.0

Course Objectives

The course is designed to:

e explain concepts, components, and management principles of agribusiness organizations.

e apply management functions such as planning, organizing, staffing, directing, and controlling
in agribusiness operations.

e analyze operational and human resource management practices in agribusiness supply chains.

e apply marketing and financial planning tools for agribusiness decision-making.

e analyze entrepreneurial opportunities, innovation processes, and business development
strategies in agriculture.

Course Outcomes

Upon completion of the course, the student should be able to:

1. Explain the structure, functions, and managerial roles in agribusiness organizations.

2. Apply management principles for planning, organizing, staffing, and controlling agribusiness
operations.

3. Analyze supply chain, operations, and human resource practices in agricultural enterprises.

4. Apply marketing strategies, consumer analysis, and financial planning tools in agribusiness
contexts.

Unit1 | AGRIBUSINESS MANAGEMENT K

Concept - components of agribusiness - forms of agribusiness firms. Management - concept -
functions of management - managerial roles and skill-Mintzberg’s- required at various levels of
management.

Unit2 | MANAGEMENT FUNCTIONS K

Planning - steps and types of plans. Organizing - basis for Departmentation - Staffing -
human resource planning process - Directing - techniques of direction. Coordination and
control - types.

Unit3 | FUNCTIONAL AREA - I K

Operations management - planning and scheduling - supply chain management in
agribusiness — Human resource management - job analysis, recruitment and selection
process

Unitd4 | FUNCTIONAL AREA - 11 K

Marketing Management - market segmentation, consumer buying behaviour and marketing mix —
Financial management - concept and financial planning for agribusinesses

Unit5 | ENTREPRENEURSHIP B

Entrepreneur - entrepreneurship - types, characteristics and process - Innovation, business
incubation and financing entrepreneurs.

Total Lecture Hours | 45

Textbooks

1. Subba Reddy, S. and P. Raghu Ram. 2011. Agricultural Finance and Management. Oxford &
IBH. New Delhi.
2. Muniraj, R. 1987. Farm Finance for Development. Oxford & IBH. New Delhi.

Reference Books
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1. Lee, W.F., M.D. Boehlje, A.G. Nelson and W.G. Murray. 1998. Agricultural Finance.
Kalyani Publishers. New Delhi

2. Patnaik, V.E. and A.K. Roy. 1988. Cooperation and Cooperative Management. Kalyani
Publishers, Ludhiana.

Evaluation Method: Continuous Assessment, End Semester Exams
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Dhanalakshmi Srinivasan University

Tiruchirappalli - 621112

Course Code Course Name L T P C
24AGES533 Fertilizer Technology and Management 3 0 0 3
Pre-requisite Syllabus Version
NIL 1.0

Course Objectives

The course is designed to:

e explain the role of fertilizers in agricultural productivity, sustainability, and food security.

e apply knowledge of raw materials and feedstocks used in fertilizer production processes.

e analyze manufacturing processes and characteristics of nitrogen, phosphorus, and potash
fertilizers.

e apply formulation principles for complex and mixed fertilizers based on crop nutrient
requirements.

e analyze the importance and application of secondary and micronutrient fertilizers in balanced
plant nutrition.

Course Outcomes

Upon completion of the course, the student should be able to:

1. Explain the importance of fertilizers in crop production, sustainability, and agricultural
development.

2. Apply knowledge of fertilizer raw materials and chemical processes involved in fertilizer
manufacture.

3. Analyze production methods, composition, and properties of major nitrogen, phosphatic, and
potassic fertilizers.

4. Apply principles of formulation and preparation of complex and mixed fertilizers for
different cropping systems.

5. Analyze roles, sources, and application strategies of secondary and micronutrient fertilizers
for balanced fertilization.

Unit1 | INTRODUCTION [ 9

Role of Fertilizers in Agriculture-need of fertilizers-fertilizers and food production-agricultural
development-fertilizers and sustainability -industry development-limits of organic agriculture for
food security.

Unit 2 | FERTILIZER FEEDSTOCKS AND RAW MATERIALS ‘ 9

Raw materials-feedstocks for ammonia-rock phosphate: sources, characteristics-sulphur:
sources, methods of extraction, characteristics- potash: raw materials, mining methods-
nitric acid: raw materials, methods of manufacture-sulphuric acid: raw materials and
methods of manufacture- phosphoric acid: raw materials and methods of manufacture-
Ammonia Production.

Unit3 |  NITROGEN, PHOSPHORUS, POTASH FERTILIZERS | 9

Classification-manufacture, characteristics-urea-ammonium sulphate-ammonium nitrate-
slow release nitrogen fertilizers-classification of phosphate fertilizers-single

superphosphate-triple superphosphate-concentrated superphosphate-ammonium
phosphates-potash fertilizers-muriate of potash-potassium sulphate-potassium nitrate.
Unit 4 | COMPLEX AND MIXED FERTILIZERS ‘ 9

Complex fertilizers-urea-ammonium phosphate-nitro-phosphates-NPK complex fertilizers-Mixed
fertilizers-formula construction-method of manufacture.

Unit 5 | SECONDARY AND MICRO- NUTRIENT FERTILIZERS ‘ 9

Sulphur fertilizers-classification-calcium fertilizers-magnesium fertilizers-classification
of micronutrient fertilizers-iron fertilizers-zinc fertilizers-copper fertilizers-manganese
fertilizers-boron fertilizers-chlorine fertilizers-molybdenum fertilizers.
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Total Lecture Hours

45

Textbooks

1. Fertilizer Technology and Management, Brahma Mishra Dream tech Press, 2019.
2. Handbook of Nutrient Management & Fertilizer Technology, Yuvaraj. M, Arun Kumar. V,

Satish Serial Publishing House, 2021.

Evaluation Method: Continuous Assessment, End Semester Exams
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Dhanalakshmi Srinivasan University

Tiruchirappalli - 621112

Course Code Course Name L T P C
24AGES534 Management of Floriculture and Landscaping 3 0 0 3
Pre-requisite Syllabus Version
NIL 1.0

Course Objectives

The course is designed to:
e Understand the scope, importance, and economic potential of floriculture and landscaping

sectors.

e Explain production technologies for major ornamental crops under open and protected
conditions.

e Apply nursery management and plant protection practices for quality planting material
production.

e Analyse principles of landscape planning, plant selection, and maintenance practices.
e Evaluate business planning, costing, and marketing strategies in floriculture and landscaping
enterprises

Course Outcomes

Upon completion of the course, the student should be able to:

1. Describe floriculture production systems, ornamental plant classification, and landscape
components.

Apply scientific production and nursery management practices for ornamental crops.

Select suitable plants and design elements for functional landscape planning.

Analyse management practices required for landscape establishment and maintenance.
Evaluate techno-economic feasibility of floriculture and landscaping enterprises.

nhwn

Unit 1 | Scope and Importance of Floriculture and Landscaping ‘ 9

Status of floriculture industry in India and abroad; role in agricultural diversification and urban
development; classification of ornamental plants; nursery industry structure; export potential;
landscape principles and types of gardens; basic design concepts and elements.

Unit 2 Production Technologies for Flower Crops ‘ 9

Climate and soil requirements; propagation methods (seed, vegetative, tissue culture);
protected cultivation of flowers; cultural practices for major commercial flowers (rose,
chrysanthemum, marigold, jasmine, gerbera, orchids); nutrient and irrigation
management; growth regulators in floriculture.

Unit 3 | Nursery Management and Plant Protection ‘ 9

Establishment and management of ornamental nurseries; media preparation; container
production systems; greenhouse and shade-net nursery practices; pest, disease, and weed
management in flower crops; integrated pest management (IPM); post-harvest handling of
planting material.

Unit 4 | Landscape Planning, Establishment and Maintenance ‘ 9

Landscape design process; selection of trees, shrubs, climbers, lawns and groundcovers; garden
components (avenues, parks, roof gardens, vertical gardens, water features); lawn establishment
and maintenance; irrigation systems for landscapes; pruning, training, and seasonal maintenance
practices.

Unit 5 | Economics, Project Planning and Entrepreneurship ‘ 9

Cost analysis of floriculture enterprises; nursery business planning; marketing channels
and supply chains; cut flower grading, packaging, and storage; export standards;
landscaping project estimation and costing; entrepreneurship opportunities in floriculture
and landscape services.

| Total Lecture Hours ‘ 45
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Textbooks

1. Bose, Yadav & Pal — Commercial Floriculture
2. Arora — Introductory Ornamental Horticulture
3. Randhawa & Mukhopadhyay — Floriculture in India

Evaluation Method: Continuous Assessment, End Semester Exams
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Dhanalakshmi Srinivasan University
Tiruchirappalli-621112

Course Code Course Name L| T P C
24AGE535 COMMERCIAL AGRICULTURE MANAGEMENT 3 0 0 3
Pre-requisite Syllabus version
NIL 1.0
COURSE OBJECTIVES

e To provide students with knowledge of principles and practices for managing commercial
agricultural enterprises efficiently.

e To develop skills in decision-making, financial management, and resource optimization for|
profitable farm operations.

COURSE OUTCOMES:
At the end of the course students will be able to
1. Understand the fundamentals of commercial agriculture and its economic importance.
2. Apply management and planning principles to farm business operations.
3. Analyze factors affecting productivity, profitability, and resource use efficiency.
4. Evaluate financial performance, market strategies, and policy impacts on agriculture.
5. Design strategies for sustainable and profitable commercial farm enterprises.

Unit 1 INTRODUCTION TO COMMERCIAL AGRICULTURE| 9
Scope & Definition: Concept of commercial agriculture, difference from subsistence farming. Trends
& Evolution: Historical development, modern trends, and role in national and global economy.
Importance: Contribution to income, employment, export, and agribusiness development.

Unit 2 FARM BUSINESS PLANNING 9
Business Plan Components: Objectives, cropping patterns, inputs, expected output, and investment
plan. Market Analysis: Identifying demand, price forecasting, and market intelligence for crops. Risk
Assessment: Types of risks in farming (climatic, market, production), risk management strategies, and
crop insurance.

Unit 3 RESOURCE MANAGEMENT 9
Land Management: Efficient land use, soil fertility, crop rotation, and diversification. Labor &
Capital Management: Labor planning, mechanization, and optimum utilization of capital.
Sustainability: Practices for conserving water, nutrients, and other resources while maintaining
productivity.

Unit 4 FINANCIAL MANAGEMENT IN AGRICULTURE 9
Cost Analysis: Fixed, variable, and total cost concepts, break-even analysis. Financial Statements:
Preparing income statements, balance sheets, and cash flow statements for farm business. Credit &
Investment: Sources of finance, loan management, and investment decisions for farm operations.

Unit 5 MARKETING AND POLICY FRAMEWORK 9

Marketing Channels: Role of middlemen, cooperatives, contract farming, and direct marketing.
Government Policies: Support programs, subsidies, minimum support price, export/import policies.
Trade & Supply Chain: Farm-to-market linkages, post-harvest handling, storage, and export
opportunities.

Total Lecture Hours | 45

TEXT BOOKS
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1. Singh, S.R. — Farm Management and Agricultural Marketing
2. Mishra, R.S.P., & Puri, V.K. — Principles of Agricultural Economics
1. Acharya, S.S., & Agarwal, N.L. — Agricultural Marketing in India

REFERENCE BOOKS

1. Nuthall, Peter L. — Farm Business Management: The Decision-Making Process
2. Johl, S.S., & Bains, H.S. — Agricultural Economics and Agribusiness

3. Gupta, R.K. — Farm Management

[Evaluation Method: Continuous Assessment, End Semester Exams
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Dhanalakshmi Srinivasan University

Tiruchirappalli - 621112

Course Code Course Name L T P C
24AGES536 Technology Management for Livestock 3 0 0 3
Pre-requisite Syllabus Version
NIL 1.0

Course Objectives

The course is designed to:

e Understand modern technologies used in livestock production systems and their role in
improving productivity.

e Explain the principles of housing, environmental control, and automation in livestock farms.

e Apply concepts of feeding technologies, precision livestock farming, and monitoring systems.

e Analyse milking, product handling, and processing technologies for efficiency and quality
improvement.

e Evaluate economic feasibility and sustainability of livestock technologies for farm-level
adoption.

Course Outcomes

Upon completion of the course, the student should be able to:

1. Explain livestock production technologies and system requirements.

2. Apply engineering principles for selecting housing, feeding, and automation technologies.

3. Demonstrate the use of precision livestock tools for monitoring productivity and animal
health.

4. Analyse milking, storage, and processing technologies for operational efficiency.

5. Evaluate economic and sustainability aspects of technology adoption in livestock enterprises.

LIVESTOCK PRODUCTION SYSTEMS AND TECHNOLOGY 9
Unit 1 NEEDS

Overview of livestock sector in India and global trends; role of livestock in agricultural economy;
production systems (intensive, semi-intensive, extensive); technology gaps in dairy, poultry, small
ruminants, and piggery; productivity constraints; resource management issues; climate resilience
in livestock systems.

HOUSING, ENVIRONMENTAL CONTROL AND

Unit 2 AUTOMATION ?

Scientific housing design for dairy, poultry, and small ruminants; micro-climate
management; ventilation, cooling and heating systems; waste management technologies;
mechanized cleaning systems; smart barn concepts; sensor-based environmental
monitoring; loT applications in livestock housing.

Unit 3 FEEDING, WATERING AND PRECISION LIVESTOCK

TECHNOLOGIES J

Feed processing technologies; ration formulation software; automated feeding and
watering systems; total mixed ration (TMR) technology; silage and fodder conservation
technologies; precision livestock farming concepts; wearable sensors for animal
monitoring; health tracking technologies.

MILKING, PRODUCT HANDLING AND PROCESSING

Unit 4 TECHNOLOGIES ’

Milking technologies — pipeline systems, automatic milking machines, robotic milking; milk
cooling and storage technologies; milk quality monitoring; hygienic handling systems; small-scale
processing technologies; value addition and cold chain technologies for livestock products.

TECHNOLOGY MANAGEMENT, ECONOMICS AND

Unit 5 SUSTAINABILITY ?

Technology selection criteria; cost—benefit analysis of livestock technologies;
maintenance planning; technology adoption barriers; extension strategies for technology
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transfer; digital platforms in livestock management; sustainability assessment; carbon
footprint and waste-to-energy options in livestock systems.

Total Lecture Hours | 45

Textbooks
1. CIGR Handbook of Agricultural Engineering — Vol. II: Animal Production & Aquacultural
Engineering

2. Dairy Engineering by Tufail Ahmed
3. Livestock Production and Management by N.S.R. Sastry & C.K. Thomas

Evaluation Method: Continuous Assessment, End Semester Exams
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Dhanalakshmi Srinivasan University

Tiruchirappalli - 621112

Course Code Course Name L T P C
24AGE421 Seminar on Field/Village Visit 0 0 2 1
Pre-requisite Syllabus Version
1.0

Course Objectives

The purpose of learning this course is

e To expose students to real-world agricultural engineering practices through structured field
visits.

e To develop observation, technical reporting, and professional communication skills.

e To connect theoretical knowledge with industrial, farm, and research applications.

e To enhance employability through industry interaction and practical understanding.

Course Outcomes

Upon completion of the course, the student should be able to

1. Explain the functioning of agricultural engineering systems observed during field visits.

2. Apply engineering concepts to interpret field practices, machinery operation, or processing
methods.

3. Prepare structured technical field reports using professional documentation formats.

4. Analyze the differences between theoretical design principles and real-time field practices.

5. Demonstrate professional communication skills through seminar presentations based on field
exposure.

List of Experiments 30

Students undertake organized field visits to relevant agricultural engineering establishments such
as farm machinery manufacturing units, irrigation projects, soil and water conservation structures,
food and dairy processing industries, renewable energy installations in agriculture, research
stations, or precision farming facilities. During these visits, students observe engineering systems,
operational procedures, management practices, and field constraints. Post-visit activities include
preparation of technical field reports, comparison of field practices with theoretical concepts, and
participation in group discussions for reflective learning. Each student delivers a seminar
presentation based on one selected visit, focusing on engineering principles observed, practical
challenges encountered, and potential improvements or innovations.

Evaluation Method:
Viva voce
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Dhanalakshmi Srinivasan University

Tiruchirappalli - 621112

Course Code Course Name L T P C
24AGE422 Comprehensive Review 1 0 0 1
Pre-requisite Syllabus Version
1.0

Course Objectives

The purpose of learning this course is

e Revise core principles of Agricultural Engineering and allied domains.

Integrate knowledge from multiple subjects to solve applied engineering problems.
Strengthen analytical, reasoning, and technical communication skills.

e Prepare for recruitment tests, interviews, and professional assessments

Course Outcomes

Upon completion of the course, the student should be able to

1. Explain fundamental concepts across Agricultural Engineering domains.

2. Solve numerical and conceptual problems from core subjects.

3. Interpret engineering data, graphs, and case situations.

4. Integrate multidisciplinary knowledge to address real-world agricultural engineering

challenges.
5. Evaluate technical solutions with respect to efficiency, sustainability, and feasibility.
Course Content ‘ 30

Module 1 — Farm Power & Machinery Review
e Tractor systems, engine basics, transmission
o Field capacity, machinery selection
e Mechanization trends and precision farming tools
Module 2 — Soil & Water Engineering Review
¢ Soil erosion and conservation methods
e Irrigation systems and efficiencies
e Drainage principles and water management
Module 3 — Renewable Energy & Environmental Engineering
e Solar, biomass, wind applications in agriculture
e Energy auditing concepts
e Waste management and sustainability
Module 4 — Food & Post-Harvest Engineering
e Properties of agricultural produce
e Storage, drying, and preservation
e Food processing equipment basics
Module 5 — Professional Readiness & Technical Skills
e Engineering problem solving strategies
e Technical aptitude and reasoning
e Resume building and interview basics
e Case studies from agri-industry

Evaluation Method: Continuous assessment
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Dhanalakshmi Srinivasan University

Tiruchirappalli - 621112

Course Code Course Name L T P C
24AGE423 Industrial Internship 0 0 4 2
Pre-requisite Syllabus Version
1.0

Course Objectives

The purpose of learning this course is

e To Train the students in field work by attaching to any industry / organization to have a first-
hand knowledge of practical problems in Agricultural Engineering

e To Gain working experience and skills in carrying out engineering tasks related to various
fields of agriculture.

Course Outcomes

Upon completion of the course, the student should be able to determine various physical and
chemical properties of soil that are applicable for agriculture and irrigation by conducting
appropriate tests.

List of Experiments 60

The students individually undertake training in reputed manufacturing industry ,Food Process
Industry, Energy related industry / Govt organisations / NGOs /Educational Institutions who
work in the area of Agricultural Engineering for the specified duration. At the end of the training,
a report on the work done will be prepared and presented. The students will be evaluated through
a viva-voce examination by a team of internal staff.

Evaluation Method:
Viva voce
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Dhanalakshmi Srinivasan University

Tiruchirappalli - 621112

Course Code Course Name L T P C
24AGE424 Project Phase — I 0 0 8 4
Pre-requisite Syllabus Version
1.0

Course Objectives

The purpose of learning this course is

e To Work in teams to propose, formulate, and solve a challenging open-ended design problem
of significant scope, depth, and breadth

e To Understand and incorporate engineering standards and multiple realistic constraints,
within realistic design time, budget, and performance objectives

e To Develop a prototype of the proposed design and demonstrate the prototype in accordance
with the specifications

e To Effectively communicate information relating to all aspects of the design process in
written, oral, and graphical form

Course Outcomes

Upon completion of the course, the student should be able to:

1. Select a real world problem, identify the requirement and develop the design solutions

2. Design technical ideas, strategies and methodologies

3. Implement the new tools, algorithms, techniques that contribute to obtain the solution of the
project

4. Judge the results of testing and validation through conformance of the developed prototype
and analysis the cost effectiveness

5. Outline and present the oral demonstrations

List of Experiments 120

Students in a group of 3 or 4 shall work on a topic approved by the head of the department under
the guidance of a faculty member and prepare a comprehensive project report after completing the
work to the satisfaction of the supervisor. The progress of the project is evaluated based on three
reviews by the review committee constituted by the Head of the Department. The project work is
evaluated based on oral presentation and the final project report jointly by a team of examiners
including one external examiner.

Evaluation Method:
Viva voce
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Dhanalakshmi Srinivasan University

Tiruchirappalli - 621112

Course Code Course Name L T P
24AGE425 Project Phase — I1 0 0 16 8
Pre-requisite Syllabus Version
24AGE424 Project Phase-1 1.0

Course Objectives

The purpose of learning this course is

e To Work in teams to propose, formulate, and solve a challenging open-ended design problem
of significant scope, depth, and breadth

e To Understand and incorporate engineering standards and multiple realistic constraints,
within realistic design time, budget, and performance objectives

e To Develop a prototype of the proposed design and demonstrate the prototype in accordance
with the specifications

e To Effectively communicate information relating to all aspects of the design process in
written, oral, and graphical form

Course Outcomes

Upon completion of the course, the student should be able to:

1. Select a real world problem, identify the requirement and develop the design solutions

2. Design technical ideas, strategies and methodologies

3. Implement the new tools, algorithms, techniques that contribute to obtain the solution of the
project

4. Judge the results of testing and validation through conformance of the developed prototype
and analysis the cost effectiveness

5. Outline and present the oral demonstrations

List of Experiments 240

Students in a group of 3 or 4 shall work on a topic approved by the head of the department under
the guidance of a faculty member and prepare a comprehensive project report after completing the
work to the satisfaction of the supervisor. The progress of the project is evaluated based on three
reviews by the review committee constituted by the Head of the Department. The project work is
evaluated based on oral presentation and the final project report jointly by a team of examiners
including one external examiner.

Evaluation Method:
Viva voce
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Course Code Course Name L TI P| C

24MAT702 STATISTICS AND NUMERICAL METHODS 3 1101l 4

Pre-requisite Syllabus Version
Nil 1

Course Objectives

The objective of this course is

. to study testing of hypothesis for small and large samples tests.

o to understand the concepts of principles of experimental design.

. to have an idea of solving linear system of equations.

. to know the numerical techniques of interpolation and extrapolation.
. to learn different types of numerical solution techniques.

Course Qutcomes

On completion of the course, students will be able to:
COl1. apply the concept of testing of hypothesis for small and large samples in real life problems
CO2. apply the basic concepts of design of experiments in the field of Engineering.
CO3. calculate the approximate solution of algebraic equations.
CO4. use numerical methods techniques to find the solution of interpolation and differentiation.
COS. calculate the approximate solution of ordinary differential equations.

UNIT1 | TESTING OF HYPOTHESIS | 12 Hours
Sampling distributions - Statistical hypothesis - Tests for single mean and difference of means
(Large sample and small sample) - Tests for single variance and equality of variances- Chi-square test for
goodness of fit - Test for independence attributes.
UNIT2 | DESIGN OF EXPERIMENTS | 12 Hours
One-way and two-way classifications - Completely randomized design - Randomized block design|
- Latin square design- 27 factorial design.

UNIT 3 ‘ SOLUTION OF EQUATIONS AND EIGENVALUE PROBLEMS | 12 Hours
Solution of algebraic and transcendental equations: Newton Raphson method - Solution of
linear system of equations: Gauss elimination method — Gauss Jordan method - Gauss Jacobi method —

Gauss Seidel method— Eigenvalues of a matrix by Power method.
UNIT 4 INTERPOLATION AND NUMERICAL DIFFERENTIATION 12 Hours
Lagrange’s interpolations — Newton divided difference - Newton’s forward and backward
difference interpolation — Numerical Differentiation: Newton’s forward and backward for equal intervals.
UNIT 5 NUMERICAL INTEGRATION AND SOLUTION OF ODE 12 Hours

Numerical integration by trapezoidal and Simpson’s 1/3 rule and 3/8 rules - Single step methods:
Taylor series method — Euler and Modified Euler methods — Fourth order Runge - Kuttab method for
solving first order Ordinary Differential equations.

Total Periods: 60

TEXT BOOKS:
1. Gupta SC, Kapoor V.K. “Fundamentals of Mathematical Statistics”,12th Edition, Sultan Chand &
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2.

Sons, 2020.
Kandasamy P., Bhagavathi and K. Gunavathi., “Numerical Methods”, S. Chand & Company Ltd.,
2010.

REFERENCES:

1.
2.

C.E. Froberg, “Introduction to Numerical Analysis”, 2nd Edition, AddisonWesley,1981.

Gerald C. F. and Wheatley P.O., “Applied Numerical Analysis”, 7th Edition, Pearson Education India,
2007.

Johnson Richard A., Miller and Freund's, “Probability and Statistics”, 8th Edition, PHI,2018.

E. Krey zig, Advanced Engineering Mathematics (8th Edition), John Wiley (1999).

Jared P. Lander, R for Everyone: Advanced Analytics and Graphics 2nd Edition, Pearson
Education, 2018.

REFERENCE LINKS:

1.

2.
3.
4

http://ndl.ethernet.edu.et/bitstream/123456789/33524/1/Richard%20A.%20Johnson_2018.pdf
https://www.math.science.cmu.ac.th/docs/qQNA2556/ref na/Katkinson.pdf
https://www.cse.iitm.ac.in/~vplab/downloads/opt/Applied%20Numerical%20Analysis.pdf
https://www.dcpehvpm.org/E-
Content/Stat/FUNDAMENTAL%200F%20MATHEMATICALY%20STATISTICS-
S%20C%20GUPTA%20&%20V%20K %20KAPOOR..pdf

https://www.r-project.org/
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Dhanalakshmi Srinivasan University

Tiruchirappalli - 621112

Course Code Course Name L | T P C
240EC901 Design and Maintenance of 3 1o 0 3
Greenhouse
Pre-requisite Syllabus Version
NIL 1.0

Course Objectives

The course is designed to:

e explain principles, components, and economics of protected cultivation and
greenhouse structures.

e apply micro-climate control techniques including ventilation, cooling, humidity
management, and environmental monitoring.

e apply irrigation, fertigation, and nutrient management strategies for greenhouse crop
production.

e analyze operational practices, maintenance requirements, and pest/disease
management in greenhouse systems.

e analyze techno-economic feasibility, safety considerations, and sustainability of
greenhouse enterprises.

Course Outcomes

Upon completion of the course, the student should be able to:

1. Explain types, components, and materials of greenhouse structures and their role
in protected cultivation.

2. Apply environmental control methods to regulate temperature, humidity, light,
and ventilation in greenhouses.

3. Apply irrigation, fertigation, and nutrient scheduling techniques for greenhouse
Ccrops.

4. Analyze maintenance practices, pest control strategies, and system performance in
protected cultivation.

5. Analyze economic viability, energy use, and resource efficiency of greenhouse
production systems.

Unitl1 | INTRODUCTION TO GREENHOUSE TECHNOLOGY | 9

Concept & scope of protected cultivation -Types of greenhouses (glass, polyhouse, shade
net, tunnel). Site selection & orientation - Components of greenhouse structures.
Covering materials — properties & selection. Standards & classification. Economics of
greenhouse production. Low-cost greenhouse options

Unit2 | MICRO-CLIMATE AND ENVIRONMENT CONTROL | 9

Light transmission & spectral quality. Temperature control — heating/cooling principles.
Ventilation systems (natural & forced). Humidity management- CO- enrichment basics.
Shading techniques & materials. Sensors & environmental monitoring devices.
Automation basics.

IRRIGATION, FERTIGATION AND NUTRIENT

MANAGEMENT o

Unit 3

Soil media in greenhouse — preparation & fumigation- Irrigation systems — drip, micro-
sprinklers. Design and layout of irrigation systems. Fertigation principles. Water quality
& management- Scheduling — crop water requirements. Automation in fertigation-
Troubleshooting irrigation systems.

Unit4 | MAINTENANCE & OPERATIONAL PRACTICES 9
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Routine checks for structure integrity- Ventilation & cooling maintenance. Fogging pad
& fan-pad systems care- Sensor calibration. Irrigation system cleaning & maintenance -
Seasonal startup/shutdown procedures - Pest and disease overview (IPM basics)- Waste
management & hygiene.

Unit 5 MANAGEMENT, SAFETY, ECONOMICS & CASE

STUDIES ?

Economic analysis of greenhouse ventures- Cost & benefit estimation methods. Safety
practices & risk management- Energy efficiency measures - Resource optimization -Case
studies — successful greenhouse models. Greenhouses in Indian contexts- Future trends
(hydroponics, IoT, automation).

Total Lecture Hours | 45

Textbooks

1. Nelson, P.V. Greenhouse Operation and Management.
2. K.R. Reddy & H.J. Ploeg — Greenhouse Technology and Management.

Evaluation Method: Continuous Assessment, End Semester Exams
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Dhanalakshmi Srinivasan University

Tiruchirappalli - 621112

Course Code Course Name L | T P C
240EC902 Value Addition Technology 310 0 3

Pre-requisite Syllabus Version
NIL 1.0

Course Objectives

The course is designed to:

e explain concepts of value addition, food loss reduction, quality standards, and
consumer preferences in agro-processing.

e apply post-harvest handling, storage, grading, packaging, and traceability techniques
for minimizing losses.

e apply processing methods such as drying, fermentation, extraction, milling, and
thermal preservation for product development.

e analyze value-added product processing chains including dairy, cereals, fruits,
vegetables, and spices.

e analyze quality assurance systems, marketing strategies, and entrepreneurial
opportunities in agro-processing industries.

Course Outcomes

Upon completion of the course, the student should be able to:

1. Explain the importance of value addition, food safety standards, and consumer-
driven product development.

2. Apply post-harvest handling, storage, sorting, grading, and packaging methods to
reduce losses.

3. Apply appropriate processing techniques such as drying, fermentation, milling,
extraction, and preservation for agro-products.

4. Analyze processing and marketing chains of value-added products such as juices,
pickles, dairy products, and ready-to-eat foods.

5. Analyze quality certification, branding, pricing, and supply chain factors
influencing agro-processing enterprises.

Unit 1 ‘ Fundamentals of Value Addition ‘ 9

Definitions & importance -Food loss vs. food waste - Introduction to agro-processing -
Value chains & market trends. Basic food laws & safety standards - International quality
norms - Consumer preferences - Economics of value addition.

Unit 2 ‘ Post-harvest Handling & Storage ‘ 9

Maturity & harvesting indices - Pre-cooling methods- Storage systems (cold storage,
controlled atmosphere) - Packaging basics - Moisture control & fumigation - Sorting &
grading principles - Handling of perishables - Traceability essentials.

Unit 3 ‘ Processing Techniques ‘ 9

Thermal processing (canning, pasteurization) - Drying & dehydration - Blanching &
freezing - Fermentation technologies - Extrusion processing - Oil extraction & refining -
Milling & fractionation - Techniques for sugar & salt reduction.

Unit 4 ‘ Value-added Products Case Studies ‘ 9

Fruit juices & concentrates - Vegetable pickles & sauces - Ready-to-eat (RTE) snacks -
Cereal flours & mixes - Dairy value addition - Spices & condiments products - Herbal
extracts & nutraceuticals - Product development & sensory evaluation.

Unit 5 ‘ Quality Assurance & Marketing ‘ 9
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Food safety management systems (HACCP, ISO) - Standards & lab testing - Labelling &
certifications - Branding & pricing strategies - Supply chain logistics - Distribution

channels - Entrepreneurship opportunities - Export potential.

Total Lecture Hours

45

Textbooks

1. Potter & Hotchkiss — Food Science.
2. ICAR — Post Harvest Technology of Horticultural Crops.

Evaluation Method: Continuous Assessment, End Semester Exams
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Dhanalakshmi Srinivasan University

Tiruchirappalli - 621112

Course Code Course Name L | T P C
3 40EC903 Principles of Soil and Water 3 | o 0 3
Management
Pre-requisite Syllabus Version
NIL 1.0

Course Objectives

The course is designed to:
[}

Course Outcomes

Upon completion of the course, the student should be able to:
1

Unitl | SOIL-WATER RELATIONSHIPS 9

Soil formation processes: Weathering, profile development, horizons -Physical properties:
Texture, structure, porosity, bulk density-Soil water concepts: Gravitational, capillary,
hygroscopic water; energy states -Retention parameters: Field capacity, permanent
wilting point, available water capacity, soil water characteristic curve-Infiltration and
movement.

Unit2 | SOIL EROSION AND CONSERVATION I

Erosion types: Water, wind erosion mechanics-Factors: Erosivity, erodibility, slope
length/steepness-Universal Soil Loss Equation (USLE): Components; revised versions
(RUSLE)-Control measures: Agronomic, vegetative barriers -Mechanical practices:
Terracing, bunding, gully plugs, check dams.

Unit3 | HYDROLOGY AND WATERSHED MANAGEMENT | 9

Hydrologic cycle: Precipitation types, evapotranspiration, runoff processes-Rainfall
analysis: Intensity-duration-frequency curves-Runoff estimation: Rational method,
hydrograph components-Watershed concepts: Delineation, prioritization, land capability
classification-Water harvesting: Farm ponds, percolation tanks, rooftop systems design.

Unit 4 ‘ IRRIGATION PRINCIPLES AND SYSTEMS ‘ 9

Irrigation requirements: Crop water needs, duty, delta, base period-Surface methods:
Border, basin, furrow; uniformity, advance/infiltration phases-Pressurized systems:
Sprinkler types, drip/micro-irrigation-Scheduling: IW/CPE ratio, critical stages,
tensiometers, pan evaporation-Efficiencies: Application, conveyance, distribution
uniformity, fertigation.

Unit 5 SOIL CONSTRAINTS AND GROUNDWATER 0
! MANAGEMENT

Soil physical constraints: Compaction, crusting, puddling in rice-Amendments:
Conditioners, tillage -Salinity and drainage: Sodicity, tile/surface drainage, leaching
requirement-Groundwater dynamics: Aquifer types, recharge methods, conjunctive use-
Quality assessment: pH, EC, SAR, pollutants.
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Total Lecture Hours

45

Textbooks

1. Principles of Soil and Plant Water Relations by M.B. Kirkham (2nd Edition)
2. Soils: Principles, Properties and Management by Khan Towhid Osman.

Evaluation Method: Continuous Assessment, End Semester Exams
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Dhanalakshmi Srinivasan University

Tiruchirappalli - 621112

Course Code Course Name L | T P C
240EC904 Energy Management in Agriculture 310 0 3
Pre-requisite Syllabus Version
NIL 1.0

Course Objectives

The course is designed to:

e introduce students to the role of energy in agricultural production systems.

e create awareness of environmental and sustainability issues linked to agricultural
energy use.

e familiarise learners with renewable energy options suitable for farms and rural
communities.

e highlight simple energy conservation practices in agriculture and food systems.

e expose students to basic methods of assessing and improving farm energy use.

Course Outcomes

Upon completion of the course, the student should be able to:

6. Describe the role of energy in agricultural production systems.

7. Explain the relationship between agriculture, energy use, and environmental
sustainability.

8. Identify renewable energy technologies applicable to farming systems.

9. Recognise common energy-saving practices in agricultural operations.

10. Interpret basic farm energy use patterns and suggest simple improvement
measures.

Unit1 | ENERGY USE IN AGRICULTURE 9

Role of energy in food production — Energy inputs in farming (human, animal, fuel,
electricity) — Energy use in irrigation, machinery, and agro-processing — Rural energy
demand — Concept of energy efficiency in agriculture — Introduction to energy indicators
in farming systems.

Unit 2 ‘ AGRICULTURE, ENERGY AND SUSTAINABILITY ‘ 9

Energy—environment linkages — Carbon footprint of agriculture — Climate change and
farming — Water—energy—food nexus — Sustainable agricultural practices — Energy use in
modern vs traditional farming systems.

Unit3 | RENEWABLE ENERGY FOR FARMS 9

Solar energy applications (drying, pumping, fencing, lighting) — Biogas from agricultural
waste — Biomass and biofuels — Wind energy for water pumping — Small-scale renewable
systems for rural livelihoods — Case studies of renewable adoption in agriculture.

Unit 4 ENERGY CONSERVATION IN AGRICULTURAL 9
OPERATIONS

Efficient irrigation practices — Energy-efficient farm machinery — Conservation in post-
harvest handling — Cold storage and food processing energy use — Behavioural and
management approaches to save energy on farms.

Unit 5 ‘ INTRODUCTION TO FARM ENERGY ASSESSMENT ‘ 9

Concept of energy audit — Identifying major energy-consuming farm activities — Simple
methods of recording energy use — Basic energy flow representation — Opportunities for
improving efficiency — Examples of farm energy improvement plans.

Total Lecture Hours | 45
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Textbooks

3. Singh, S. & Mittal, J.P., Energy in Production Agriculture, Mittal Publications
4. Rai, G.D., Non-Conventional Energy Sources, Khanna Publishers

Reference Books

1. Capehart, B.L., Turner, W.C., Kennedy, W., Guide to Energy Management, 8th
Ed., 2020.

2. Twidell, J. & Weir, T., Renewable Energy Resources, latest edition.

3. FAO Reports on Energy-Smart Agriculture.

Evaluation Method: Continuous Assessment, End Semester Exams

159




Dhanalakshmi Srinivasan University

Tiruchirappalli - 621112

Course Code Course Name L | T P C
240EC905 Farm machinery and Management 3]0 0 3
Pre-requisite Syllabus Version
NIL 1.0

Course Objectives

The course is designed to:

e explain the role of mechanization, machinery systems, and power sources in modern
agriculture.

e apply principles of tractor-implement matching, field performance evaluation, and
operation scheduling.

e analyze cost components, replacement decisions, and economic feasibility of farm
machinery systems.

e apply maintenance practices, safety standards, and ergonomic principles for efficient
machinery use.

e analyze emerging mechanization technologies such as precision equipment,
automation, and renewable-energy-powered machinery.

Course Outcomes

Upon completion of the course, the student should be able to:

1. Explain mechanization levels, farm power sources, and selection criteria for farm
machinery.

2. Apply tractor—implement matching, scheduling, and performance evaluation
methods for field operations.

3. Analyze machinery costs, depreciation, replacement strategies, and custom hiring
options.

4. Apply preventive maintenance, safety measures, and ergonomic practices in farm
machinery use.

5. Analyze trends in smart mechanization, automation, and sustainable machinery
systems for future agriculture.

INTRODUCTION TO FARM MECHANIZATION AND 9
Unit 1 MACHINERY SYSTEMS

Role of farm mechanization in modern agriculture — Classification of farm machines and power
sources — Overview of tractors, tillage, sowing, harvesting and post-harvest equipment —
Mechanization levels in India and global trends — Selection criteria for farm machinery — Safety
considerations in farm operations.

TRACTOR SYSTEMS AND FIELD MACHINERY 9
Unit 2 MANAGEMENT

Tractor types, power transmission and controls — Matching implements with tractor power — Field
capacity, efficiency and performance indicators — Operation management of ploughs, harrows,
seed drills, planters and sprayers — Scheduling of field operations — Minimizing fuel use and
operational losses.

Unit 3 COST ANALYSIS AND ECONOMIC MANAGEMENT OF 9
nt MACHINERY

Fixed and operating costs of farm machinery — Depreciation, repair and maintenance costs —
Break-even analysis and machinery replacement decisions — Custom hiring and machinery
sharing models — Machinery selection based on farm size and cropping system — Economic
feasibility of mechanization.

Unit 4 MAINTENANCE, SAFETY AND PERFORMANCE
OPTIMIZATION

160




Preventive and corrective maintenance of tractors and implements — Lubrication, adjustment and
calibration of machines — Causes of machinery failure and downtime — Safety standards and
accident prevention in farm operations — Ergonomic considerations in machinery use — Improving
field efficiency through proper management.

Unit 5 EMERGING TRENDS IN FARM MACHINERY 0
ni MANAGEMENT

Precision farming equipment and automation — Sensors, GPS-based guidance and smart
implements — Farm machinery for conservation agriculture — Electrification and renewable-

energy-powered machinery — Digital platforms for machinery booking and monitoring — Future of
sustainable mechanization.

Total Lecture Hours | 45

Textbooks

1. D.N. Sharma, S. Mukesh, 2013. “Farm Power and Machinery Management
(Principles and Practices)”, Jain Brothers, New Delhi.

2. D.N. Sharma, S. Mukesh, 2013. “Farm Machinery Design Principles and Practices”,
Jain Brothers, New Delhi.

Reference Books

1. Donnell Hunt & David Wilson, 2015, “Farm Power and Machinery Management”,
Waveland Press, Inc.

2. Kepner, R.A.; Bainer, R.; Barger, E.L., 2005, “Principles of Farm Machinery”, CBS
Publishers & Distributors Pvt. Ltd., New Delhi

Evaluation Method: Continuous Assessment, End Semester Exams
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