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B. TECH AGRICULTURAL ENGINEERING IS - 23 - I1l YEAR COURSE

STRUCTURE & SYLLABUS
I11 Year — | Semester
S.No Subject code Title L T| P Credits
1 23PC3101A  |Farm Machinery and Equipment - | 3 0 0 3
2 23PC3102A  |Agricultural Process Engineering 3 0 0 3
1. Engineering Properties of Agricultural
3 23PE3101A | /oduce 2 1ol o 2

2. Greenhouse Technology
3. Tractor Design and Testing

230E3101C [|OR

230E3102C  [Entrepreneurship Development & Venture
4 Creation 3 0 0 3
230E3103C  |Remote Sensing & Geo-graphical
Information System

230E3101M ]

Sustainable Energy Technology
5 Refrigeration and air Conditioning 3 0 0 3
230E3102M Fundamentals of Manufacturing Process

230E3103M
6 23PC3104A  [Farm Machinery and Equipment - | Lab 0 0 3 1.5
7 23PC3105A  |Agricultural Process Engineering Lab 0 0 3 1.5
8 23SC3101H  |Structural Design with ANSY'S 0 1 0 1
9 23ES3101H  [Tinkering Lab 0 1] 0 1
10 23MC3102M  |Quantitative Ability-11 0 |0 2 2
Evaluation of Community Service i i i 5
Internship
Total 14 | 1| 10 24
MC Minor Cogrs.e (Stud_ent may select from the 3 0 3 45
same specialized minors pool)
Minor Course through SWAYAM /
MC NPTEL (Minimum 12 Week, 3 credit 3 0 0 3
course)
Honors Course
HC (Student may select from the same Honors | 3 0 0 3
pool)
HC Honors Course (Student may select from 3 0 0 3

the same Honors Pool)
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S.No Subject code Title L T| P Credits
1 23PC3201A  |Surface Water Hydrology 3 0 0 3
2 23PC3202A  |Farm Machinery and Equipment - |1 3 |0 O 3
3 23PC3203A Post-Harvest_Englneerlng of Cereals, 3 0 0 3
Pulses and Oilseeds
1. Food Packaging Technology

4 23PE3201A 2. Watershed Management 3 0 0 3
3. Human Engineering and Safety
1. Irrigation and Drainage Engineering

5 23PE3202A 2. Pro_ductlon Technology of Agricultural 3 0 0 3
Machinery
3. Dairy and Food Engineering
Food Technology

5 230E3201C Blomass conversion and Blo re_fmery 3 0 0 3
Basic Environmental Engineering &
Pollution Abatement

7 23PC3204A  [Farm Machinery and Equipment - Il Lab 0 0 2 1.5
Post-Harvest Engineering of Cereals,

8 23PC3205A Pulses and Oilseeds Lab 0 0 2 15
Computational Fluid Dynamics with

9 23SC3201A FLUENT 0 1 2 2

10 23AC3201H  [Technical Paper Writing and IPR 2 0 0 -
Total 19 | 1 6 23

Mandatory Industry Internship of 8 Weeks Duration During Summer Vacation... To be
evaluated in 1V Year | Semester
MC Student may select from the same minors 3 0 3 45
pool
Minor Course

MC (Student may select from the same 3 0 0 3

specialized minors pool)

HC s(t)lé(:ent may select from the same honors 3 0 0 3

HC Honors Course (Student may select from 3 0 0 3

the honors pool)
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111 Year | Semester

Professional Core 3 0 0 3

Objective: To understand primary and secondary tillage implements along with earth moving
machinery. Seeding and plant protection equipment will be discussed to get awareness on the
mechanical area of the agricultural engineering.

UNIT-I

Objectives of farm mechanization, sources of farm power, classification of farm machines.
Principles of operation and selection of machines used for production of crops - Field
capacities of different implements and their economics. Problems on field capacities and cost
of cultivation.

Materials of construction and heat treatment.
UNIT-1I

Classification and types of tillage. Primary tillage implements - Mouldboard plough and its
parts, disc plough, and other ploughs. Secondary tillage equipment - Disc harrows,
implements - Cultivators, and intercultural implements. Forces acting on tillage tools.
Problems on forces analysis, draft measurement of tillage equipment. Draft and unit draft
related calculations and workout with exercises.

UNIT-111

Earth moving equipment - Terminology, earth moving equipment, construction and their
working principles. Earth moving equipment - Shovels, bulldozers. Earth moving equipment
- Trenches and elevators.

UNIT-1V

Seeding methods, different types of seed metering mechanism, different types of furrow
openers. Calibration of seed drills. Adjustment of seed drills. Objectives and uses of plant
protection equipment. Types of sprayers and dusters. Sprayers calibration and selection.
Constructional features of different components of sprayers and dusters and their
adjustments.

UNIT-V

Transplanting methods, different types of transplanting machinery and their working
principle, adjustments in transplanting equipment. Fertilizer application equipment -
Fertilizer metering mechanism, calibration of fertilizer equipment.
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TEXTBOOKS
1. Farm Machinery, Stone A A 1958. John Wiley and Sons, New York.

2. Farm Machinery and Equipment, Smith H P 1971. Tata McGraw-Hill Publishing Co.
Ltd, New Delhi.

REFERENCE BOOKS

1. Principals of Agricultural Engineering, Michael AM and OJha T P 1985 Vol. 1, Jain
Brothers,New Delhi.

2. Principals of Farm Machinery, Kepner R A, Bainer R and Barger E L 1987. CBS
Publishers and Distributors, Delhi.

3. Elements of Agricultural Engineering, Jagadeshwar Sahay 1992. Agro Book Agency;,
Patna.

4. Land Reclamation Machinery, Borshahov Mansurov Sergecv 1988. Mir Publishers,
Moscow.

Course Outcome

CO1: Apply principles of farm mechanization to calculate field capacities and cost of
cultivation

CO2: Calculate the forces acting on tillage tools, draft and unit draft
CO3: Explain earth moving equipment
CO4: Analyze seeding methods, plant protection equipment

CO5: Discuss the features of transplanting machinery and fertilizer application equipment
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111 Year | Semester AGRICULTURAL PROCESS ENGINEERING| L T P C
Professional Core 3 0 0 3

Objective: To train students on unit operations of agricultural process engineering to
acquaint with preliminary operations such as clearing, size reduction, mixing, separation,
filtration and materials handling equipment.

UNIT-I

Scope and importance of material handling devices, study of different material handling
systems — Classification, principles of operation, conveyor systems selection/design. Belt
Conveyor — Inclined belt conveyors, idler spacing, belt tension, drive tension, belt tripper.
Chain conveyor —Principle of operation, advantages, disadvantages, capacity and speed,
conveying chain. Screw conveyor — Principle of operation, capacity, power, troughs, loading
and discharge, inclined and vertical screw conveyors. Bucket elevator — Principle,
classification, operation, advantages, disadvantages, capacity, speed, bucket discharge,
relationship between belt speed, pickup and bucket discharge, bucket types. Pneumatic
conveying system - Capacity and power requirement, types, selection of pneumatic
conveying system. Gravity conveyor - Design considerations, capacity and power
requirement. Size reduction — Principle of comminution/size reduction, Determination and
designation of the fineness of ground material, screen analysis, empirical relationships
(Rittinger’s, Kick’s and Bond’s equations), work index, energy utilization. Methods of
operation of crushers, classification based on particle size, nature of the material to be
crushed. Size reduction equipment: Principal types, crushers (jaw crushers, gyratory, smooth
roll), hammer mills and impactors, attrition mills, burr mill, tumbling mills, action in
tumbling mills.

UNIT-11

Mixing — Introduction, theory of solids mixing, criteria of mixer effectiveness and mixing
index for granular solids,pastes and semi - solid masses, mixing indices, mixing index at
zero-time, rate of mixing, theory of liquid mixing, power requirement for liquids mixing.
Mixing equipment — Mixers for low or medium viscosity liquids (paddle agitators, impeller
agitators, powder-liquid contacting devices, other mixers), mixers for high viscosity liquids
and pastes, mixers for dry powders and particulate solids.

UNIT-11I

Theory of separation, types of separators, cyclone separators, size of screens and applications,
separator based on length, width, and shape of the grains, specific gravity, density. Air-screen
grain cleaner - Principle and types, design considerations of air-screen grain cleaners, sieve
analysis, particle size determination, ideal screen and actual screen, effectiveness of
separation and related problems. Pneumatic separator, threshing, winnowing, cleaning and
separation equipment.
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UNIT-1V

Moisture content and methods for determination in grains, moisture content representation,
wet basis, dry basis, direct and indirect methods of moisture content determination,
calculations and workout with exercises. Importance of EMC and method of determination,
static-dynamic methods, Principles of drying, theory of diffusion, mechanism of drying,
falling rate, constant rate period. Thin-layer, deep bed dying methods, different types of
dryers, LSU dryer, flat bed batch dryer, fluidized bed dryer, rotary dryer, solar dryer.

UNIT-V

Theory of filtration, rate of filtration, pressure drop during filtration, applications, Constant-
rate filtration and constant-pressure filtration derivation of equation, Filtration equipment -
Plate and frame filter press, rotary filters, centrifugal filters and air filters.

TEXTBOOKS
1. Transport Processes and separation Process Principle, Geankoplis C J 2003
Prentice-Hall Inc., New Jersey.

2. Unit operations in Food processing, Earle R L 1983. Pergamon Press, New York

REFERENCE BOOKS

1. Post-Harvest Technology of Cereals, Pulses and oil seeds, Chakraverty A 1988. Oxford
and IBH Publishing Co. Ltd, Calcutta.

2. Unit Operations of Chemical Engineering, McCabe W L, Smith J C and Harriott P 1993
McGraw-Hill Book Co., Boston.

Course Outcome

Upon successful completion of this course, learner will be able to

CO1: Discuss different types of material handling devices

CO2: Analyze the effectiveness and mixing index for granular solids, mixing indices
CO3: Explain aerodynamics of agricultural product

CO4: Estimate moisture content in wet basis and dry basis for different types of grains
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111 Year | Semester ENGINEERING PROPERTIES OF L T P C
AGRICULTURAL PRODUCE > 0 0 >

Objective: To enable the students to understand the basic concepts of application of
engineering properties of biological material, rheology, basic concepts, classification of
rheology, flow behavior of biological materials, measurement of viscosity using viscometer,
types of viscometer, workout exercises on viscometer, rolling resistance, angle of internal
friction and angle of repose, applications of frictional properties in design of processing
equipment, specific heat, thermal conductivity, thermal diffusivity, latent heat of vaporization,
latent heat of fusion, sensible heat, enthalpy and heat energy calculation.

UNIT-I

Physical properties - Introduction and application of engineering properties of biological material.
Physical properties of different food commodities and aided products — importance. Shape and size —
Criteria for describing shape and size. Roundness and sphericity, volume and density, specific gravity,
bulk density, porosity, surface area and measurement of these properties.

UNIT-11

Rheology - Introduction to rheology, basic concepts, classification of rheology, ASTM standard
definition of terms. Rheological properties, flow behavior of biological materials, force deformation
curve, linear elastic limit, yield point, bio-yield point and rupture point. Stress relaxation and creep
behavior. Visco-elasticity and Visco-plasticity.

UNIT-111

Rheological models - Introduction to mechanical models, Kelvin and maxwell models. Electrical
equivalence of mechanical models. Rheological equations of maxwell model, generalized Maxwell
model, Kelvin model and generalized Kelvin model. Difference between Kelvin and Maxwell model.
Viscosity - Measurement of viscosity using viscometer, types of viscometers, workout exercises on
viscometer.

UNIT-1V

Frictional Properties - Basic concepts, effect of load sliding velocity. Friction in agricultural materials,
measurement. Rolling resistance, angle of internal friction and angle of repose. Applications of
frictional properties in design of processing equipment. Aerodynamic properties - Importance of
aerodynamic properties in agricultural processing equipment with examples. Terminal velocity and
drag coefficient, frictional drag and profile drag or pressure drag. Terminal velocity of different grains,
working of pneumatic conveyor based on aerodynamic properties.
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UNIT-V

Electrical properties — Di-electrical properties, dielectric loss factor and dielectric constant.
Applications and role of electrical properties in food processing. Thermal Properties - Introduction to
thermal properties, specific heat, thermal conductivity, thermal diffusivity, latent heat of vaporization,
latent heat of fusion, sensible heat, enthalpy and heat energy calculation.

TEXTBOOKS

1. Physical properties of plant and animal materials, Mohsenin N N, Gordon and Breach Science
Publishers, New York, 2nd Edition, 1986.

2. Engineering Properties of Foods, Rao M A, Syed S H Rizvi and Ashim K Datta, CRC Press — Taylor
& Francis Group, Boca Raton, FL, 4th Edition, 2014

REFERENCE BOOKS

1. Food and Process Engineering Technology, Wilhelm LR, Suler W A and Brusewitz, G H, American
Society of Agricultural Engineers (ASAE), St. Joseph, M.

2. Engineering Properties of Biological Materials, O.P. Singhal and D.V.K. Samuel, Saroj Prakashan,
Allahabad, 1st Edition, 2003.

Course Outcome

At the end of the course, student will be able to

CO1: Calculate the basic engineering properties of a biological material

CO2: Analyze the flow behavior of biological materials and force deformation

CO3: Analyze the Maxwell and Kelvin model equations in the rheology for important biological materials

CO4: Explain the applications of frictional and aerodynamic properties in the design of processing
equipment

CO5: Explain the applications of electrical and thermal properties in the design of processing equipment.
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111 Year - | Semester GREENHOUSE TECHNOLOGY L T P C
(Professional Elective - 1) 2 0 0 2

Objective: Constructional and operational details of greenhouses will lead the students to
grow crops with profits and also to use the greenhouses for off-season usage and also to
manage them commercially.

UNIT-I

Greenhouses — Introduction, history, definition, greenhouse effect, advantages of
greenhouses. Classification of greenhouses — Greenhouse types based on shape, utility,
construction and covering material. Plant response to greenhouse environment — Light,
temperature, relative humidity, ventilation and carbon dioxide.

UNIT-11

Environmental requirement for crops — Temperature requirement of horticultural crops, light
requirement of crops and lighting control methods. Greenhouse shading methods, greenhouse
supplemental lighting systems. Environmental control inside greenhouse — Manual
controlling, thermostats, microprocessors and computerized control systems.

UNIT-11I

Natural and forced ventilation summer and winter cooling systems, carbon dioxide
enrichment method. Planning of greenhouse facility — Site selection and orientation,
structural design. Materials used for construction of greenhouses — Wood, galvanized iron
pipe and glass. Greenhouse covering materials — Polyethylene film, PVC, polyester, Tefzel
T2 film, polyvinyl chloride rigid panel, fiber glass reinforced plastic rigid panel, acrylic and
polycarbonate rigid panel. Design criteria and construction details of glass and pipe framed
greenhouses, material requirement and procedure for erection.

UNIT-IV

Greenhouse heating and energy storage — Type of heat loss, heating systems, heat distribution
systems, water and rock storage, heat conservation practice. Greenhouse irrigation systems —
Rules of watering, hand watering, perimeter watering, overhead sprinklers, boom watering,
drip irrigation.

UNIT-V

Greenhouse utilization in off-season — Drying of agricultural produce. Protected agriculture
techniques — Row covers. Economics of greenhouse production — Capital requirements.
Economics of production and conditions influencing returns.
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TEXTBOOKS

1. Greenhouse technology and Application, Vilas M. Salone and Ajay K. Sharma
Agrotech Publishers, New Delhi, 2012

2. Greenhouse Technology for controlled Environment, Tiwari, G.N. Narsoa
Publishing House Pvt. Ltd.

3. Greenhouse Technology- Management, Operation and Maintenance, N.N Patil,
Universal Prakashan Publisher.

REFERENCE BOOKS

1. Greenhouse Technology and Management, Radha Manohar K and Igathinathane
C 2nd Edition, BS Publication.

2. Advances in Protected Cultivation, Singh Brahma and Balraj Singh, New India
Publishing Company, 2014.

3. Greenhouse Management of Horticulture Crops, S Prasad and U Kumar, Second
Edition, Agrobios, New Delhi, 2012.

4. Greenhouse: Advanced Technology for Protected Horticulture, J Hanan, CRC
Press, LLC, Florida, 1998.

Course Outcome

At the end of the course, student will be able to

CO1: Classify the greenhouses based on different parameters

CO2: Identify the required environmental factors for crop growth

CO3: Analyze the natural and forced ventilation, summer and winter cooling systems
CO4: Explain greenhouse irrigation systems

CO5: Describe protected agricultural techniques.
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111 Year - | Semester | TRACTOR DESIGN AND TESTING L T P C

(Professional Elective - 1) 2 0 0 2

Objective: To enable the students to know the development of agricultural tractors and
different operations performed by the tractors. To know the different trouble shootings and
remedies, design of different parts. To get knowledge on different tests performed on tractors.

UNIT-I

Procedure for design and development of agricultural tractor, classification, selection. Study
of parameters for balanced design of tractor for stability and weight distribution, traction
theory, hydraulic lift and hitch systems design.

UNIT-H

Complete drive train, transmission. Design of mechanical power transmission in agricultural
tractors - Single disc, multi disc and cone clutches. Rolling friction and anti-friction bearings.

UNIT-111

Design of Ackerman steering and tractor hydraulic steering. Study of special design features
of tractor engines and their selection viz. cylinder, piston, piston pin, crankshaft, etc. Design
of seat and controls of an agricultural tractor. Tractor testing.

UNIT-1V

Design calculation exercises on tractor clutch — (Single/multiple disc clutch). Design of gear
box (synchromesh/constant mesh), variable speed constant mesh drive. Selection of tractor
tyres —Calculation exercises. Calculation exercises on design of governor. Design and
selection of hydraulic pump. Engine testing as per BIS code.

UNIT-V

Drawbar performance in the lab. PTO test and measure the tractor power in the lab/field.
Determining the turning space, turning radius and brake test, hydraulic pump performance
test and air cleaner and noise measurement test. Visit to tractor testing Centre/industry.

TEXTBOOKS
1. Maleev V L, 1964. Internal Combustion Engines, Tata McGraw-Hill, USA
2. Richey C B, 1991. Agricultural Engineering Handbook. McGraw-Hill, USA
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REFERENCE BOOKS

1. Liljedahl J B, Carleton W M, Turnquist P K and Smith D W, 1984. Tractors and their
Power Units. AVI Publishing Co. Inc., Westport, Connecticut.

2. Raymond N, Yong E A and Nicolas S, 1984. \ehicle Traction Mechanics, Elsevier
Scientific Publications, USA.

3. Kirpal Singh. 2012. Automobile Engineering — Vol | and Vol 1. Standard Publishers,
Delhi.

4. Mehta M L, Verma S R, Mishra S K, Sharma V K, 2005. Testing and Evaluation of
Agricultural Machinery, Daya Publishing House, New Delhi.

Course Outcome

At the end of the course, student will be able to

CO1: Analyze parameters for balanced design of a tractor

CO2: Explain the elements of mechanical power transmission in agricultural tractor
COa3: Design seat controls of an agricultural tractor

CO4: Design gear box

CO5: Determine turning space, turning radius and other parameters associated.
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111 Year - | Semester OPERATIONAL RESEARCH L T P C

(Open Elective - 1) 3 0 0 3

Course Objectives: To

1. Understand Linear Programming models

2. Learn Transportation and sequencing problems

3. Solve replacement problems and analyze games theory models
4. Understand waiting line and project management problems

5. Learn dynamic programming and simulation.

UNIT -1

INTRODUCTION - definition— characteristics and phases — types of operation research
models — applications. Linear programming: Problem formulation — graphical solution —
simplex method — artificial variables techniques -two—phase method, big-M method — duality
principle.

UNIT -2

TRANSPORTATION PROBLEM: Formulation — optimal solution, unbalanced transportation
problem — degeneracy, assignment problem — formulation — optimal solution - variants of
assignment problem- travelling salesman problem. SEQUENCING - Introduction — flow —
shop sequencing — n jobs through two machines — n jobs through three machines — job shop
sequencing — two jobs through ‘m’ machines.

UNIT -3

REPLACEMENT THEORY: Introduction — replacement of items that deteriorate with time —
when money value is not counted and counted — replacement of items that fail completely,
group replacement.

GAME THEORY: Introduction — mini. max (max. mini) — criterion and optimal strategy —
solution of games with saddle points — rectangular games without saddle points — 2 x 2 games
— dominance principle — m x 2 & 2 x n games -graphical method.

UNIT -4

WAITING LINES: Introduction — single channel — poison arrivals — exponential service
times — with infinite population and finite population models— multichannel — poison arrivals
— exponential service times with infinite population single channel.

PROJECT MANAGEMENT: Basics for construction of network diagram,Program
Evaluation and Review Technique (PERT), Critical Path Method (CPM) — PERT Vs. CPM,
determination of floats- Project crashing and its procedure.
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UNIT -5

DYNAMIC PROGRAMMING: Introduction — Bellman’s principle of optimality —
applications of dynamic programming-shortest path problem — linear programming problem.
SIMULATION: Definition — types of simulation models — phases of simulation— applications
of simulation — inventory and queuing problems — advantages and disadvantages

Text Books:

1. Operations Research-An Introduction/Hamdy A Taha/Pearson publishers
2. Operations Research —Theory & publications / S.D.Sharma Kedarnath/McMillan publishers
India Ltd
References:

1. Introduction to O.R/Hiller & Libermann/TMH
2. Operations Research /A.M. Natarajan, P. Balasubramani, A. Tamilarasi /Pearson Education.

3. Operations Research: Methods & Problems / Maurice Saseini, ArhurYaspan& Lawrence
Friedman/Wiley

4. Operations Research / R.Pannerselvam/ PHI Publications.

5. Operations Research / Wagner/ PHI Publications.

6. Operation Research /J.K.Sharma/Macmillan Publ.

7. Operations Research/ Pai/ Oxford Publications

8. Operations Research/S Kalavathy / Vikas Publishers

9. Operations Research / DS Cheema/University Science Press

10. Operations Research / Ravindran, Philips, Solberg / Wiley publishers
Course Outcomes: At the end of the course, student will be able to
CO1 Understand Linear Programming models

CO2 Interpret Transportation and sequencing problems

CO3 Solve replacement problems and analyze queuing models
CO4 Understand game theory and inventory problems

COS5 Interpret dynamic programming and simulation
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111 Year - | Semester ENTREPRENEURSHIP DEVELOPMENT |L T P C
& VENTURE CREATION

(Open Elective - 1)

Course objective:
1) To develop and strengthen entrepreneurial quality and motivation in students.

2) To impart basic entrepreneurial skills and understandings to run a business efficiently and
effectively.

UNIT-1:

ENTREPRENEURAL COMPETENCE Entrepreneurship concept — Entrepreneurship as a
Career — Entrepreneurial Personality - Characteristics of Successful, Entrepreneur —
Knowledge and Skills of Entrepreneur.

UNIT-11:

ENTREPRENEURAL ENVIRONMENT Business Environment - Role of Family and
Society - Entrepreneurship Development Training and Other Support Organisational
Services.

UNIT-11I:

INDUSTRIAL POLACIES Central and State Government Industrial Policies and Regulations
- International Business.

UNIT-1V:

BUSINESS PLAN PREPARATION Sources of Product for Business - Prefeasibility Study -
Criteria for Selection of Product - Ownership - Capital - Budgeting Project Profile
Preparation - Matching Entrepreneur with the Project - Feasibility Report Preparation and
Evaluation Criteria.

UNIT-V:

LAUNCHING OF SMALL BUSINESS Finance and Human Resource Mobilization
Operations Planning - Market and Channel Selection - Growth Strategies - Product
Launching — Incubation, Venture capital, IT startups. Monitoring and Evaluation of Business
- Preventing Sickness and Rehabilitation of Business Units- Effective Management of small
Business.

TEXT BOOKS
1. Hisrich, Entrepreneurship, Tata McGraw Hill, New Delhi, 2001.

2. S.S.Khanka, Entrepreneurial Development, S.Chand and Company Limited, New Delhi,
2001.
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REFERENCES

1. Mathew Manimala, Entrepreneurship Theory at the Crossroads, Paradigms & Praxis,
Biztrantra ,2nd Edition ,2005

2. Prasanna Chandra, Projects — Planning, Analysis, Selection, Implementation and Reviews,
Tata McGraw-Hill, 1996.

3. P.Saravanavel, Entrepreneurial Development, Ess Pee kay Publishing House, Chennai -
1997.

4. Arya Kumar. Entrepreneurship. Pearson. 2012

5. Donald F Kuratko, T.V Rao. Entrepreneurship: A South Asian perspective. Cengage
Learning. 2012
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111 Year - | Semester REMOTE SENSING AND GEOGRAPHIC| L T P C

INFORMATION SYSTEM
O ON SYS 3 5 0 3
(Open Elective - 1)

Objective: To equip the students with the knowledge on techniques of Remote

Sensing and GIS applications for land and water resources management with
projections on yield response to irrigation water, Mapping of salt affected and
waterlogged lands and techniques of image processing for various applications in
efficient natural resource management.

Outcomes:

CO1: Understand what remote sensing is, how it works, and its real-world applications.

CO2: Learn how satellites use different types of energy (electromagnetic spectrum) to capture
images.

CO3: Gain the ability to read and understand satellite images using basic interpretation
techniques.

CO4: Learn how to fix and improve digital images using various processing methods.
CO5: Understand how GIS is used to store, manage, and analyze map-based data.
UNIT-1

Remote sensing: Introduction to Remote Sensing, Stages of remote sensing, Data
acquisition and analysis, Sensors- Remote sensing types and applications, important

features of Indian Remote Sensing Satellites, Electromagnetic spectrum: Different bands,
Resolution, Spectral response Pattern- multi spectral data use, Spatial, radiometric and
Temporal resolution- Recent Satellites with its applications.

UNIT-11

Visual image interpretation: image interpretation, Basic principles of image interpretation,
Factors governing the quality of an image, Factors governing interpretability, visibility of
objects, Elements of image interpretation, Techniques of image interpretation.

UNIT-11I

Digital image processing: Digital image, pixel, resolution, Image processing overview; Image
restoration -Radiometric correction-DN (Digital Number Value) —Noise removal and
correction, Atmospheric error and correction, Geometric Error and correction.
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UNIT-1V

Image enhancement: Contrast manipulation — gray level thresholding-level slicing- Contrast
stretching, Digital image processing-Spatial Feature manipulation —Spatial filtering-
Convolution edge enhancement. \egetation Indices: Digital image processing, vegetation
components, supervised and unsupervised image classification and output stage data merging.

UNIT: V

Geographical Information System: History of development of GIS: Definition, Basic
components and GIS packages, Data entry, storage and maintenance, Data types — Spatial,
non- spatial (attribute — date), Data structure, data format, point line vector- raster polygon,
Object structural model, files, files organization, Data basic management, systems (DBMS),
Entering data in computer -digitizer-scanner data compression.

Text Books

1. Anil Reddy. M, Remote sensing and Geographical Information Systems, BS
publications, Hyderabad, 2001

2. Lillesand, T.M., and Kiefer, R.W., Remote sensing and image interpretation,
John Wiley and Sons, New York, 2000.

References

1. Bettinger, P., and Michael, G.W., “Geographical Information System:
Applications in Forestry and Natural Resources Management,” Tata
McGraw-Hill Higher Education, New Delhi, 2003.

2. Lan Heywood., “An introduction to GIS”, Poarson Education, New Delhi,
2001.

3. Patel AN & Surendra Singh, “Remote Sensing Principles & applications”,
scientific publishers, Jodhpur 1992
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111 Year - | Semester SUSTAINABLE ENERGY TECHNOLOGY |[L T P C

(Open Elective - 1) 3 0 0 3

Course objectives:

1. To demonstrate the importance the impact of solar radiation, solar PV modules
2. To understand the principles of storage in PV systems

3. To discuss solar energy storage systems and their applications.

4. To get knowledge in wind energy and bio-mass

5. To gain insights in geothermal energy, ocean energy and fuel cells.

UNIT -1

SOLAR RADIATION: Role and potential of new and renewable sources, the solar energy option,
Environmental impact of solar power, structure of the sun, the solar constant, sun-earth relationships,
coordinate systems and coordinates of the sun, extraterrestrial and terrestrial solar radiation, solar
radiation on titled surface, instruments for measuring solar radiation and sun shine, solar radiation
data, numerical problems.

SOLAR PV MODULES AND PV SYSTEMS: PV Module Circuit Design, Module Structure,
Packing Density, Interconnections, Mismatch and Temperature Effects, Electrical and Mechanical
Insulation, Lifetime of PV Modules, Degradation and Failure, PV Module Parameters, Efficiency of
PV Module, Solar PV Systems-Design of Off Grid Solar Power Plant. Installation and Maintenance.

UNIT -2

STORAGE IN PV SYSTEMS: Battery Operation, Types of Batteries, Battery Parameters,
Application and Selection of Batteries for Solar PV System, Battery Maintenance and Measurements,
Battery Installation for PV System.

UNIT -3

SOLAR ENERGY COLLECTION: Flat plate and concentrating collectors, classification of
concentrating collectors, orientation.

SOLAR ENERGY STORAGE AND APPLICATIONS: Different methods, sensible, latent heat
and stratified storage, solar ponds, solar applications- solar heating/cooling technique, solar
distillation and drying, solar cookers, central power tower concept and solar chimney.

UNIT -4

WIND ENERGY: Sources and potentials, horizontal and vertical axis windmills, performance
characteristics, betz criteria, types of winds, wind data measurement.

BIO-MASS: Principles of bio-conversion, anaerobic/aerobic digestion, types of bio-gas digesters, gas
yield, utilization for cooking, bio fuels, I.C. engine operation and economic aspects.

UNIT -5
GEOTHERMAL ENERGY: Origin, Applications, Types of Geothermal Resources, Relative Merits

OCEAN ENERGY: Ocean Thermal Energy; Open Cycle & Closed Cycle OTEC Plants,
Environmental Impacts, Challenges FUEL CELLS: Introduction, Applications, Classification,
Different Types of Fuel Cells Such as Phosphoric Acid Fuel Cell, Alkaline Fuel Cell, PEM Fuel Cell,
MC Fuel Cell.
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Text Books:
1. Solar Energy — Principles of Thermal Collection and Storage/Sukhatme S.P. and J.K.Nayak/TMH
2. Non-Conventional Energy Resources- Khan B.H/ Tata McGraw Hill, New Delhi, 2006
3. Green Manufacturing Processes and Systems - J. Paulo Davim/Springer 2013
References:

1. Principles of Solar Engineering - D.Yogi Goswami, Frank Krieth& John F Kreider / Taylor
&Francis

2. Non-Conventional Energy - Ashok V Desai /New Age International (P) Ltd
3. Renewable Energy Technologies -Ramesh & Kumar /Narosa

4. Non-conventional Energy Source- G.D Roy/Standard Publishers

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

CO1 Hlustrate the importance of solar radiation and solar PV modules.

CO2 Discuss the storage methods in PV systems

CO3 Explain the solar energy storage for different applications

CO4 Understand the principles of wind energy, and bio-mass energy.

CO5 Attain knowledge in geothermal energy, ocean energy and fuel cells.
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111 Year - | Semester REFRIGERATION AND AIR L T P C
CONDITIONING 3 0 0 3

(Open Elective - 1)

Unit - |

INTRODUCTION TO REFRIGERATION: Necessity and applications — unit of refrigeration
and C.O.P. — Mechanical refrigeration — types of ideal cycles of refrigeration. air
refrigeration: bell coleman cycle - open and dense air systems — refrigeration systems used in
air crafts and problems.

Unit - 11

VAPOUR COMPRESSION REFRIGERATION: Working principle and essential
components of the plant — simple vapour compression refrigeration cycle — COP —
representation of cycle on T-S and p-h charts — effect of sub cooling and super heating —
cycle analysis — actual cycle influence of various parameters on system performance — use of
p-h charts — numerical problems.

Unit - 11

REFRIGERANTS — Desirable properties — classification - refrigerants used — nomenclature —
ozone depletion — global warming. VCR SYSTEM COMPONENTS: Compressors — general
classification — comparison — advantages and disadvantages. condensers — classification —
working principles evaporators — classification — working principles expansion devices —
types — working principles.

Unit - IV

VAPOR ABSORPTION SYSTEM: Calculation of maximum COP — description and working
of NH3 — water system and Li Br —water ( Two shell & Four shell) System, principle of
operation three fluid absorption system, salient features. STEAM JET REFRIGERATION
SYSTEM: Working Principle and basic components. principle and operation of (i)
thermoelectric refrigerator (ii) vortex tube.

Unit -V

INTRODUCTION TO AIR CONDITIONING -need for ventilation, consideration of
infiltration ,Requirements of human comfort and concept of effective temperature comfort
chart —comfort air conditioning — requirements of industrial air conditioning

AIR CONDITIONING SYSTEMS: Classification of equipment, cooling, heating
humidification and dehumidification, filters, grills and registers, fans and blowers. heat pump
— heat sources — different heat pump circuits.



INTERNATIONAL SCHOOL OF
TECHNOLOGY AND SCIENCES FOR WOMEN ) :
( An Autonomous Institution ) ) 1

(Approved by AICTE New Delhi, Affiliated to INTUK Kakinada, Accredited by NBA and NAAC with A+ Grade)
NH-16, East Gonagudem (V), Rajanagaram (M), Rajamahendravaram, East Godavari -533294 N//XTCI% gé\é—#%ﬁ\gﬁ
Mobile : 9505506119 /9505506101 | Email ID : istswomens] 01(@gmail.com |website : www.ists.ac.in "

Text Books

1. ACourse in Refrigeration and Air conditioning / SC Arora & Domkundwar / Dhanpatrai.
2. Refrigeration and Air Conditioning / CP Arora / TMH.

Reference Books
1. Refrigeration and Air Conditioning / Manohar Prasad / New Age.

2. Principles of Refrigeration - Dossat / Pearson Education.
3. Basic Refrigeration and Air-Conditioning — Ananthanarayanan / TMH
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111 Year - | Semester FUNDAMENTALS OF L T P C
MANUFACTURING PROCESS 3 0 0 3

(Professional Elective - 1)

UNIT-I

Understanding Manufacturing-Fundamental approaches of manufacturing-Manufacturing
process specific advantages and limitation-Materials and manufacturing processes-
Classification of manufacturing processes- Selection of manufacturing processes -Application
of manufacturing processes -Effect of manufacturing processes on properties of metals-
Break-even point analysis in manufacturing processes-Metal Casting: Introduction &
Suitability

UNIT-11

Metal Casting: Steps of casting processes-Metal Casting: Terminology-Metal Casting:
Pattern allowances I-Metal Casting: Pattern allowances 11-Metal Casting: Sand Moulding I-
Metal Casting: Sand Moulding Il1-Metal Casting: Core & Core Prints -Metal Casting: Gating
System -Metal Casting: Yield -Metal Casting: Riser Design- Metal Casting: Cleaning of
casting-Metal Casting: Casting defects & their prevention-Metal Casting: Shell molding

UNIT-111

Metal Casting: Investment and permanent mould casting-Metal working processes: Hot and
cold working -Metal working processes: Rolling-Metal working processes: Forging -Metal
working processes: Extrusion-Metal working processes: Wire Drawing-Metal working
processes: Press-Metal, Sheet metal operations (Shearing) -Metal working processing: Sheet
metal operations 1lI, Sheet metal operations Ill, Dies and die set, Material removal
processes:Machining

UNIT-IV

Material removal processes: Mechanism of the metal cutting- Chip Formation-Types of chips
and power consumption-Heat generation-Tool failure and tool life- Tool materials, Cutting
fluids, Grinding 1, Grinding II-Grinding operations-Joining of metals: Fundamentals I,
Fundamentals I1.

UNIT-V

Joining of metals: Welding processes I-Joining of metals: Brazing, soldering and weldability,
Weldability and welding defects-Heat treatment: Fundamentals, Fundamentals I,
Normalizing and hardening, Tempering-Improving surface properties: Introduction, Surface
modification processes I, Changing chemical composition, Coating.
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111 Year - | Semester |[FARM MACHINERY AND L T P C
EQUIPMENT - | LAB

Objective: To enable the student to get the practical knowledge on various operation in
agricultural field for crop production.

Practical
1. Study of various farm machinery and equipment
. Visit to machinery production industry and ICAR, SAU research station
Determination of field capacity and field efficiency of primary tillage implements

Draft and fuel consumption measurement for different implements

2
3
4
5. Study of different types of plough bottoms and shares of M.B. Plough
6. Determination of disc angle, tilt angle, concavity of a disc plough

7. Calculation of draft and horse power

8. Study of seed-cum-ferti drill and seed metering mechanisms

9. Calibration of seed drill and calculation exercises

10. Study of sprayers, dusters and measurement of nozzle discharge and field capacity
11. Study of earth moving equipment through exposure visit

12. Construction and working of rotovators and weeding equipment

TEXTBOOKS

1. Principles of Farm Machinery. Kepner R.A., Bainer, R and Barger E.L., 1987. CBS
Publishers and Distributors, Delhi.

2. Elements of Agricultural Engineering. Jagadeshwar Sahay. 1992. Agro Book Agency,
Patna.

REFERENCE BOOKS
1. Farm Machinery. Stone A.A. 1958. John Wiley and Sons. New York.

2. Farm Machinery and Equipment. Smith H.P. 1971. Tata Mc Graw-Hills. Publishing
Co. Ltd., New Delhi.
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3. Principals of Agricultural Engineering, Vol. I. Michael A.M. and Ohja T.P. 1985. Jain
Brothers, New Delhi.

4. Land Reclamation Machinery. Borshahov Mansurov Sergecv 1988 Mir Publishers,
Moscow.

Course Outcome

CO1: Study various implements and functional element

CO2: Evaluate field efficiencies and fuel efficiencies

COa3: Evaluate performance of various agricultural implements and machines

CO4: Design and calibrate seed drills and matching mechanism.
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111 Year - | Semester |AGRICULTURAL PROCESS L T P C
ENGINEERING LAB

0 0 3 1.5

Objective: To train the students on how to conduct experiments and evaluate performance of
various agricultural food process.

Practical

Preparation of flow charts and layout of a food processing plant
Determination of fineness modulus and uniformity index
Determination of mixing index of a feed mixer

Determination of the efficiency of cyclone separator

Tutorial on extraction by McCabe and Thiele plot

Tutorial on use of psychrometry chart

Tutorial Problems on distillation

© N o g & w N oPE

Tutorial on power requirement in size reduction of grain using Rittinger’s
law, Kick’s law and Bond’s law

9. Performance evaluation of hammer mill and attribution mill

10. Separation behavior in pneumatic separation

11. Evaluation of performance of indented cylinder and screen pre cleaner
12. Mixing index and study of mixers

TEXTBOOKS

1. Transport Processes and separation Process Principle, Geankoplis C J 2003
Prentice-Hall Inc., New Jersey.

2. Unit operations in Food processing, Earle R L 1983. Pergamon Press, New York
REFERENCE BOOKS

1. Post Harvest Technology of Cereals, Pulses and oil seeds, Chakraverty A 1988.
Oxford and IBH Publishing Co. Ltd., Calcutta.

2. Unit Operations of Chemical Engineering, McCabe W L, Smith J C and Harriott
P 1993 Mc Graw-Hill Book Co., Boston.

Course Outcome

CO1: Calculate uniformity and milling index

CO2: Design the procedural calculation of cyclone and pneumatic separation
CO3: Solve the calculation exercises on psychometric chart and on site reduction

CO4: Conduct the performance evaluation of hammer and attribution mills
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11 Year - | Semester [STRUCTURAL DESIGN WITH L T P C
ANSY'S
0 1 0 1

Objective: To enable the students to understand the concepts of loads and use of BIS codes,
design of singly and doubly reinforced sections, reinforced concrete cantilever and counter
fort retaining walls, RC solid slab bridge, design of eccentric shear and moment resisting
connections, method of IS code and structural steel framing

UNIT-I
Loads and use of BIS Codes. Design of connections. Design of structural steel members in
tension,compression and bending. Design of steel roof truss.

UNIT-1I
Analysis and design of singly and doubly reinforced sections, shear, bond and torsion.
Design of flanged beams, slabs, columns, foundations, retaining walls and silos.

UNIT-111
Retaining walls - Reinforced concrete cantilever and counter fort retaining walls. Horizontal
backfill with surcharge — Design of shear key - Design and drawing.

UNIT-IV

Flat slab and bridges - Design of flat slabs with and without drops by direct design method of
IS code - Design and drawing - IRC Specifications and loading — RC Solid Slab Bridge —
Steel Foot over Bridge - Design and Drawing. Liquid storage structures - RCC water tanks -
On ground, elevated circular, underground rectangular tanks. Hemispherical bottomed steel
water tank — Design and Drawing

UNIT-V

Industrial structures - Structural steel framing - Steel roof trusses — Roofing elements — Beam
columns — Codal provisions - Design and drawing. Girders and connections: Plate girders —
Behaviour of components - Design of welded plate girder - Design of industrial gantry girders
— Design of eccentric shear and moment resisting connections.

Practical
Design and drawing of single reinforced beam, double reinforced beam. Design and drawing
of teel rooftruss. Design and drawing of one-way, two-way slabs. Design and drawing of
RCC building. Design and drawing of retaining wall. To measure workability of cement by
slump test
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TEXTBOOKS
1. Junarkar, S.B. 2001. Mechanics of Structures VVol. | Charotar Publishing Home,
Anand.

REFERENCE BOOKS
1. Kumar Sushil 2003. Treasure of R.C.C. Design. R.K. Jain. 1705-A, Nai Sarak, Delhi-
110006, P.B.1074.
2. KhurmiR S, 2001. Strength of materials. S. Chand & Company Ltd, 7361, Ram
Nagar,New Delhi — 110055.

Course Outcome
At the end of the course, student will be able to
CO1.: Design of connections, structural steel members in tension, and compression and
bending
CO2: Analyze singly and doubly reinforced sections, shear, bond and torsion
COa3: Design of reinforced concrete cantilever and counter fort retaining walls
CO4: Design of flat slabs with and without drops by direct design method of IS code
CO5: Design of eccentric shear and moment resisting connections
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11 Year - Il Semester TINKERING LAB L T P C
0 1 0 2
The aim of tinkering lab for engineering students is to provide a hands-on learning
environment where students can explore, experiment, and innovate by building and testing
prototypes. These labs are designed to demonstrate practical skills that complement
theoretical knowledge.

Course Objectives : To

. Encourage Innovation and Creativity
. Provide Hands-on Learning
. Impart Skill Development
. Foster Collaboration and Teamwork
. Enable Interdisciplinary Learning
. Impart Problem-Solving mind-set

. Prepare for Industry and Entrepreneurship
These labs bridge the gap between academia and industry, providing students with the
practical experience. Some students may also develop entrepreneurial skills, potentially
leading to start-ups or innovation-driven careers. Tinkering labs aim to cultivate the next
generation of engineers by giving them the tools, space, and mind-set to experiment,
innovate, and solve real-world challenges.
List of experiments:

~No ok~ wbdNPE

1) Make your own parallel and series circuits using breadboard for any application of your
choice.

2) Demonstrate a traffic light circuit using breadboard.

3) Build and demonstrate automatic Street Light using LDR.

4)  Simulate the Arduino LED blinking activity in Tinkercad.

5) Build and demonstrate an Arduino LED blinking activity using Arduino IDE.

6) Interfacing IR Sensor and Servo Motor with Arduino.

7) Blink LED using ESP32.

8) LDR Interfacing with ESP32.

9) Control an LED using Mobile App.

10) Design and 3D print a Walking Robot

11) Design and 3D Print a Rocket.

12) Build a live soil moisture monitoring project, and monitor soil moisture levels of a remote plan in
your computer dashboard.

13) Demonstrate all the steps in design thinking to redesign a motor bike.
Students need to refer to the following links:

1) https://aim.gov.in/pdf/equipment-manual-pdf.pdf

2) https://atl.aim.gov.in/AT L-Equipment-Manual/

3) https://aim.gov.in/pdf/Level-1.pdf

4) https://aim.gov.in/pdf/Level-2.pdf

5) https://aim.gov.in/pdf/Level-3.pdf
Course Outcomes: The students will be able to experiment, innovate, and solve real-world
challenges.
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11 Year - 1l Semester QUANTITATIVE ABILITY L T P C

0 0 2 2

Unit 1 : Time and Work

Relationship between work, time and rate. Individual work, combined work, Partial work,
Simultaneous work, Efficiency and productivity, Alternate days work, Reciprocal
method/LCM method, Multiple workers with varying rates, Complex work schedules, Work
and wage fixation. Pipes and Cisterns - Inlet pipes and Outlet pipes, Pipes with varying rates,
Alternate Pipes, Multiple Pipes, Outlet pipe at certain height.

Unit 2: Time, Speed And Distance

Uniform speed, Average speed, Relative speed, Conversion of units, Time gained or lost,
Time speed and distance ratios. Problems on Trains - Train crossing a Pole, Platform, another
train.

Boats and Streams - Downstream speed and Upstream speed.

Races - Terms used in races, Headstart, Dead Heat, Linear and Circular Track races (LCM
method)

Unit 3: Counting Methods

Principles of counting. Permutation and combination-with certain restrictions, with or without
replacement - same or distinct objects, at least or at most number of selections.
Linear/circular permutation , digits / letter permutation. Dictionary Order.

Unit 4: Probability

Probability - Addition, multiplication and complementary rules. sample space, independent
and mutually exclusive events, with or without replacement, conditional probability.

Unit 5: Geometry And Heights & Distance (3 hrs)

Two Dimensional - lines, angles, perimeters and areas.

3 Dimensional - volumes and surface areas.

Trigonometry - Trigonometry basics, heights and distances.

Coordinate geometry - Line equations, slopes, perpendicular and parallel lines, finding
midpoint of a line.
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111 Year - 1l Semester SURFACE WATER HYDROLOGY |L T P C

Professional Core 3 0 0 3

Objective: To enable the students to acquire knowledge and skills on hydrological (rainfall
and runoff) measurements in watersheds, hydrological design of structures, prediction of
volume and rates of runoff with tools like hydrographs and unit hydrographs, reservoir
planning with flood routing techniques for application in natural resources management.

UNIT-I

Hydrology - Definition, hydrology cycle and its components. Forms of precipitation rainfall,
characteristics of rainfall in India (types of monsoons). Measurement of rainfall — Recording
and non-recording rain gauges, rain gauge network density for different topographic
conditions, point rainfall analysis. Presentation of rainfall data mass curve and hyetograph,
mean precipitation over an area — Arithmetic mean, Thiessen polygon, isohyetal methods,
Probability analysis of rainfall — Return period, plotting position by Weibull’s method,
rainfall events at different probability levels (20%, 40%, 60%, 80%).

UNIT-11

Intensity-duration-frequency relationship, determination of net effective rainfall, infiltration
indices. Runoff — Definition, components of runoff, direct runoff and base flow, overload
flow and interflows, pictorial representation of different routes of runoff. Runoff
characteristics of streams — Perennial, intermittent and ephemeral streams, measurement of
stream flows. Measurement of stage and velocities, staff gauge, wire gauge, automatic stage
recorders, current meters (horizontal and vertical axis meters), calibration (V= a Ns + b).
Rainfall-runoff relations (R=a P + b)and determination of ‘a’ and ‘b’ and (correlation
coefficient), factors affecting runoff. Definition and estimation of peak runoff and design
peak runoff rate, rational method and curve number techniques.

UNIT-11I

Hydrographs - Definitions and components, factors affecting flood hydrographs, hydrograph
separation for simple and complex storms — Method | (straight line method, N=b A0.2), other
Methods Il and I11. Unit hydrographs - Concept and the three implications of the definitions
and the two basic assumptions (linear response and time invariance). Effects of the
characteristics of storms (duration of rain, time- intensity pattern, areal distribution of runoff
and amount of runoff) on the shape of the resulting hydrographs. Derivation of unit
hydrographs, average unit hydrographs from several storms of the same duration (proper
procedure of computing average perk flow and time to peak). Derivation of unit hydrographs
for complex storms.
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UNIT-1V

Conversion of unit hydrograph duration, methods for unit hydrographs of different durations,
method of superposition and S-curve. S-curve method, explanation of concept and
application. Conversion of unit graph duration by S-curve method, determination of lower
duration graph from the given higher duration graph and vice-versa. Synthetic unit
hydrograph, concept, Snyder’ synthetic unit hydrograph, formulas relating hydrograph
features (basin lag, peak flow and time base of the unit hydrograph), application of
hydrology, flood control and regulation, flood mitigation, floodplain mapping, retards.

UNIT V

Flood routing - Introduction, two broad categories of flood routing and channel routing,
hydrologic routing and hydraulic routing, basic equations. Hydrologic storage routing,
schematic representation of storage routing, modified Pul’s method (semi-graphical method).
Applications of hydrology in land and water management, watershed management.

TEXTBOOKS
1. Engineering Hydrology. Raghunath H M, 1986. Willey Eastern Limited, New Delhi.

2. Watershed Hydrology, Suresh R, 1997. Standard Publisher and Distributors, New
Delhi.

REFERENCE BOOKS
1. Engineering Hydrology. Subramanyam K, 1984. Tata McGraw-Hill Publishing
Co. Limited, New Delhi.

2. Hydrology for Engineers, Linsley R K, Kholer A and Paul Hus J L H, 1988, McGraw-
Hill Book Co., New Delhi.

3.  Watershed Management. Dhruvanarayana, V V, 1990. ICAR Publication, New Delhi.
Course Outcome
COL1: Analyze probability of rainfall, return period, plotting position
CO2: Determine net effective rainfall, peak runoff and peak runoff rate

COa3: Discuss the factors affecting flood hydrographs, hydrograph Separation for simple and
complex storms

CO4: Describe method of superposition, S-curve and determine duration graphs

CO5: Use the concepts of flood raining
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11 Year - Il Semester FARM MACHINERY AND L T P C
EQUIPEMNT -1l

3 0 0 3
Professional Core

Objective: To enable the students to understand the basic principles of cutting mechanisms
and to know the various available harvesting machines. To know the working principle and
functions of various machine parts of mowers, reapers, windrowers, forage harvesters,
threshers, combine harvesters, cotton strippers, cotton pickers, groundnut and potato and
sugarcane harvesters. Students can also understand the importance of testing and evaluation
of agricultural machines and different standard codes (BIS) available in India for testing of
machinery.

UNIT-I

Harvesting — Crop harvesting machinery, history of development, manual harvesting and its
classification. Principles and types of cutting mechanisms — Principle of cutting mechanism,
impact cutting, types of impact cutting, shear cutting Construction and adjustments of shear
and impact type cutting mechanisms. Mowers — History and development, types of mowers
safety precautions in operation and adjustments of mowers, knife drives, Cutter bar — Guards,
ledger plates, wearing plates, knife clips, grass board and various parts of cutter bar assembly,
alignment and registration of cutter bar. Windrowing — Methods of windrowing, Self-
propelled windrows, effects on yields and quality of reapers, animal drawn reaper, tractor
mounted vertical conveyer reaper. Repairs and maintenance of harvesting equipment.

UNIT-11

Power operated vertical conveyer reapers — Reaper binders, care and maintenance, types.
Forage harvesting equipment — Row forage harvesting equipment, field forage harvesters,
types of field forage harvesters. Field chopper harvesters, forage wagons and boxes, field flail
forage harvesters, self-propelled forage harvester, silo forage blowers, silo unloaders.

UNIT-11I

Threshing — Principal of threshing, threshing methods, threshing by manual, threshing by
animals, threshing by machines, Olpad threshers. Power thresher — Types of power threshers,
hammer mill type, rasp bar, spike tooth, syndicator. Classification threshers based on feeding
type, components of power thresher. Cleaning unit - Aspirator, blower, winnower, winnowing
fan, cylinder adjustment. Wheat thresher, groundnut thresher, and terminology connected
with power thresher. Development of the binder and development of the combine.
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UNIT-1V

Harvesters, advantages and disadvantages of combines. Types of combines — Tractor drawn
and self-propelled combines. Functions performed by a combine, cutting mechanism.
Threshing harvesting equipment - Types of corn pickers, snappers, picker husker, Picker
Sheller, various mechanisms, factors affecting performance of corn pickers, safety rules for
operating corn pickers. Root crop harvesting equipment — Groundnut harvester, groundnut
diggers, digger operation and adjustments, groundnut shakers, groundnut threshers and
pickers, groundnut combines different units and its operation. Potato harvesters — Harvesting
methods and equipment, one-row harvester, two-row harvester, digging and soil separation,
vine removal by harvesters, separation of stones and clods.

UNIT-V

Cotton harvesting equipment — Cotton stripper, types of cotton strippers, factors affecting the
performance of the cotton strippers, plant characteristics (thickness of plants), conveying
system. Cotton pickers — Types of pickers, drum type and chain belt spindle arrangements in
cotton pickers, methods of mounting spindles, doffing of the cotton, conveying systems,
working, factors affecting performance of cotton pickers. Sugarcane harvesters — Self-
propelled sugarcane harvester, cleaning, conveying and special sugarcane wagon. Principles
of fruit harvesting tools and machines — Harvesting methods, manual harvesters, hold on and
twist type, horticultural tools and gadgets. Testing of farm machine - Introduction,
standardization efforts, testing Programme and procedure, type of testing systems, national
testing, prototype testing, testing for quality marketing.

TEXTBOOKS

1. Principals of Farm Machinery. Kepner R.A., Bainer R and Barger E.L, 1987. CBS
Publishers and Distributors, Delhi.

2. Engineering principles of Agricultural machines, Ajith K Srivatsava, Carrol E.
Goering, Roger P Rohrbach, 1993, ASAE Publishers.
REFERENCE BOOKS

1. Pesticide Application Equipment. Bindra O S and Hari Charansingh, 1971. Oxford and
IBH Publishing Co. Ltd, New Delhi.

2. Farm Machinery and Equipment. Smith H P, 1971. Tata McGraw-Hills Publishing Co.,
Ltd., New Delhi.

3. Testing and Evaluation of Agricultural Machinery. Mehta M L, Verma S R, Misra S K
and Sharma V K, Daya Publishing House, New Delhi.
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Course Outcome

Upon successful completion of this course, learner will be able to
CO1.: Describe crop harvesting machinery

CO2: Analyze the power operated vertical conveyer reapers
CO3: Apply the threshing principles for all types of threshers
CO4: Analyze the factors affecting the harvesters

CO5: Explain the features of cotton harvesting equipment
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CEREALS, PULSES AND OIL SEEDS

3 0 0o 3
Professional Core

Objective: To enable the students to acquire knowledge and skills on cleaning and grading,
aspiration, scalping, size separators, screens, sieve analysis, capacity and effectiveness of
screens, milling of rice, milling of wheat, unit operations and equipment, milling of pulses -
traditional milling methods, commercial methods, pre-conditioning, dry milling and wet
milling methods, CFTRI and Pantnagar methods.

UNIT-I

Cleaning and grading, aspiration, scalping. Cleaning and separation — Definition, objectives,
requirements, contaminants in raw materials, characteristics for separation, screening, screen
openings, aperture, screening equipment classification, screen interval, screen series,
comparison of actual and ideal screens, material balance over screens, sieve analysis, capacity
and effectiveness of screens. Cleaning and separation equipment — Separation based on size
(fixed aperture and variable aperture), shape, pneumatic separation, specific gravity
separation, separation based on surface texture, cyclone, shape graders, color sorting. Air
screen cleaner — Design considerations of air screen cleaner.

UNIT-1I

Rice milling — Definition, terminology related to rice. Rice processing — modern rice milling
flowchart, layout of modern rice mill. Parboiling of paddy — Introduction, advantages,
disadvantages, process variables, changes in chemical constituents. Parboiling — Starch
gelatinization methods, parboiling operations, parboiling methods (traditional and modern),
drying equipment. Rice husk and rice bran utilization — Commercial products and food
products processing, uses of bran, instability of bran, stabilization of rice bran, factors
affection rate of formation of FFA. Rice milling — Terminology. Milling equipment —
Engelberg huller, centrifugal sheller, under-runner disk husker, rubber roll sheller, husking
action of rubber rolls, paddy separator (Satake type, Schule type), whiteners (Schele type,
Satake type), rice grader. Rice processed food products — Introduction, manufacture process
of rice noodles, puffed rice, oven puffed rice and pressure puffed rice, flaked and extruded
products. Stabilization of rice bran.

UNIT-11

Maize shelling and milling — Maize shellers (spring type, cylinder type). Dry milling —
Cleaning, conditioning, degerming, reduction, classifying. Wet milling — Flow chart,
cleaning, steeping, degerming, germ separation, germ oil, refining of oils, separation of hulls
and fiber, gluten-starch separation. Extrusion cooking - Principle, factors affecting, single and
twin-screw extruders.
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UNIT-IV
Wheat milling — Introduction, dry milling, unit operations (selection, blending, cleaning,
conditioning/tempering, grinding/milling), Flour grades. Wet milling — Process.

UNIT-V

Milling of pulses — Introduction, composition and structure, important unit operations in pulse
milling — cleaning, conditioning, dehusking and splitting, polishing of dhal and grading of
dhal. Dry milling and wet milling methods - CFTRI and Pantnagar methods. Red gram —
Process technology (methods) flow charts, equipment. Black gram and green gram process
technology, flowcharts, equipment. Oilseed processing — Importance, concepts, oil expression
and oil extraction, mechanical expression devices, hydraulic press, flow chart, screw press
expeller configuration, radial and axial pressure in a barrel. Solvent extraction methods, batch
immersion type, percolation type, continuous solvent extraction system, counter current
extractor both mechanical and by solvent extraction. Refining of oil.

TEXTBOOKS
1. Chakraverty, A, Post Harvest Technology of cereals, pulses and oilseeds. Oxford &
IBH Publishing Co. Ltd, New Delhi.
2. Dash S K, Bebartta J P and Kar A, Rice Processing and Allied Operations. Kalyani
Publishers, New Delhi.

REFERENCE BOOKS

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

2. Henderson S M, and Perry R L, Agricultural Process Engineering, Chapman and hall,
London.

3. McCabe, W L, Smith J C and Harriott P, Unit Operations of Chemical Engineering.
McGraw-Hill.

4. Singh R Paul and Heldman R Dennis, 2004. Introduction to Food Engineering, 3rd
Edition. Academic Press, London.

Course Outcome
COL1: Apply principles of separation of agricultural product
CO2: Explain the processing of rice, wheat and maize
CO3: Apply the principles of milling pulses and oilseeds
CO4: Use CFTRI and Jadavpur methods for parboiling practices
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111 Year - 1l Semester FOOD PACKAGING TECHNOLOGY L [T P [C

Professional Elective 3 0 0 3

Objective: To provide knowledge on factors influencing spoilage of foods, packaging
systems, different packaging materials, packaging equipment and packaging technology.

UNIT-I

Introduction to food packaging — Packaging situation in world and in India, definition of
packaging - package, packaging, packing - need of packaging food, logistics, merchandising
outlets, handling, transportation, packaging machinery, technology upgradation, public
distribution, cost effective packaging, levels of packaging, functions of packaging, packaging
environments, functions/environment grid.

UNIT-H

Shelf-life of processed foods: Factors influencing shelf-life of food products, package
environment, hazards of distribution — mechanical, climatic and other hazards - and general
principles of control of spoilage agents, packaging laws and regulations, FSSAI packaging
and labeling regulations.

UNIT-111

Packaging materials — Classification of packages. Paper as packaging material - Types of
paper, kraft paper, bleached paper, grease proof paper, glassine paper, vegetable parchment
waxed paper, paper boards, paper board grades, folding cartons, kinds of carton boxes,
beverage cartons, molded pulp containers, printing and varnishing, die cutting and creasing,
gluing and sealing. Glass as package material - Composition of glass, parts of glass container
closures, parts of closures, types of closures,. Glass manufacture - Press and blow, narrow
neck press and blow, shape of glass container. Inspection of glass bottles, advantages and
disadvantages.

UNIT-1V

Packaging of milk and milk products - Packaging of fruits and vegetables, meat, fish and
poultry, bakery and confectionary products, protein rich foods, packaging of edible starches
and starch products, oils and fats, food grains and food grain products, sugar and honey;,
stimulant foods, alcoholic drinks and carbonated beverages, spices and condiments.
Packaging of biscuits, milk powder, coffee, carbonated soft drink, fried snack foods. Package
testing — Thickness, paper density, basis weight, grammage, burst strength, tear resistance,
tensile strength, grease resistance, gas transmission rate, water vapour transmission rate.
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UNIT-V

Container making processes - End manufacture, three piece can manufacture, welded side
seams, soldered side seams, double seaming, two piece can manufacture, D&I cans, DRD
cans, protective and decorative coatings. Aluminium foils and containers — Tube, retort
pouch. Plastic consumption in India and world. Plastic packaging material - Classification of
plastics, advantages and disadvantages polyethylene Polyethylene terephthalate coating —
Laminating and coating process.

TEXTBOOKS

1. Food Packing Technology by Richard Coles and Mark J Kirwan, Wiley
Blackwell Publishing. 2" Edition. 2011

2. In-pack Processed Food by P Richardson, Woolhead Publishing, 1st Edition,
2008.

REFERENCE BOOKS

1. Food Packaging Principles and Practices by Gordon L. Robertson, CRC
Press, 3" Edition, 2013.

2. Recent Innovation in Barrier Technology for Plastic Packaging, A Review by
Jacob L. Packaging Technology and Sciences, 2003.

3. New Concept in Dairy Packaging by Varghes S and Goyal G K, Beverages

Course Outcome

Upon successful completion of this course, learner will be able to

COL1: Apply principles of packaging for cost effective packaging

CO2: Estimate the Shelf-life of processed foods

COa3: Describe different types of packaging materials

CO4: Analyze the different techniques used for packaging of milk, fruits and meat.

CO5: Explain various container making processes
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Professional Elective 3 0 0 3

Objectives: To train the students in the multi-disciplinary subject of watershed management
for effective conservation of land, using engineering and agronomic practices, control of soil
loss in watershed participatory management teams in small as well as large watersheds for
increasing the productivity and preparation of necessary proposals.

UNIT-I

Watershed — Introduction and characteristics. Watershed development — Problems and
prospects, investigation, topographical survey, soil characteristics, vegetative cover, present
land use practices and socio-economic factors.

UNIT-11

Watershed management — Concept, objectives, factors affecting, watershed planning based on
land capability classes, hydrologic data for watershed planning, watershed codification,
delineation and prioritization of watersheds, sediment yield index. Water budgeting in a
watershed.

UNIT-11I

Management measures — Rainwater conservation technologies, in-situ and ex-situ storage,
water harvesting and recycling. Dry farming techniques — Inter-terrace and inter-bund land
management.

Integrated watershed management — Concept, components, arable lands — agriculture and
horticulture, non-arable lands — forestry, fishery and animal husbandry.

UNIT-IV

Effect of cropping systems, land management and cultural practices on watershed hydrology.
Watershed Programme — Execution, follow-up practices, maintenance, monitoring and
evaluation.

UNIT-V

Participatory watershed management — Role of watershed associations, user groups and self-
help groups. Planning and formulation of project proposal for watershed management
Programme including cost-benefit analysis.

TEXTBOOKS

1. Ghanshyam Das. 2008. Hydrology and Soil Conservation Engineering: Including
Watershed Management. 2nd Edition, Prentice-Hall of India Learning Pvt. Ltd.,New Delhi.
2.Katyal J C, R P Singh, Shriniwas Sharma, S K Das, M V Padmanabhan and P K Mishra.
Field 1995.
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REFERENCE BOOKS

1. Singh G D and T C Poonia. 2003. Fundamentals of Watershed Management
Technology. Yash Publishing House, Bikaner.

2. Singh P K, 2000. Watershed Management: Design and Practices. E-media
Publications, Udaipur.

3. Singh, R.V. 2000. Watershed Planning and Management. Yash Publishing House,
Bikaner.

4. Tideman, E.M. 1999. Watershed Management: Guidelines for IndianConditions.
Omega Scientific Publishers, New Delhi.

Course Outcome

Upon successful completion of this course, learner will be able to
COL1: Plan for watershed development

CO2: Analyze the factors affecting the watershed management
CO3: Explain rainwater conservation technologies

CO4: Estimate the effect of cropping systems, land management and cultural practices on
watershed hydrology

CO5: Prepare project proposal for watershed management programme including cost-benefit
analysis
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111 Year - Il Semester HUMAN ENGINEERING AND SAFETY |L [T P C

Professional Elective 3 0 0 3

Objective: To enable the students to study of human relation with environmental factors,
study of anthropometry study of safety gadgets for spraying, chaff cutting and tractor and
trailer operator.

UNIT-I

Introduction to human engineering and safety - Human factors, machine factors,
environmental factors, relationship between the three; study of human machine model,
human performance, effectors and senses, importance of FMJ (Fitting Man Job) and FIM
(Fitting Job Man). Study of anthropometrics in designs - Workspace design for standing and
seated workers. Tasks requirements — Visual requirements and postural requirements.

UNIT-11

Functions of the skeletal and muscular systems - Conditions for the static equilibrium for the
human body, the muscle function and types of muscle fatigue and discomfort. Factors
influencing the work posture.

UNIT-11I

Design of hand tools - Biometrics and energy for muscle contraction, oxygen dependent and
oxygen independent system, CO2 consumption, importance of cardio muscular system and
respiratory system in physical work handling, difference between static and dynamic works.

UNIT-IV

Physical work capacity - Factors affecting the work capacity, introduction, work capacity
personal factors - age and sex. Environmental factors - Light and climate. Indirect measures
of energy expenditure, calculation of rest periods in manual work. Safety - Different
machines and measures taken for the protection, vision - importance of vision, measures
taken for the protection of the vision, guidelines for using colour combinations.

UNIT-V

Noise and vibration - Measurement of sound, the nature of sound, damages due to noise,
preventive measures, displacer, types of displace, visual displace, audio signals,
communication, noise communication, audio warning cues. Advance effects of air pollution -
Safety regulation acts during field operations, safety measures. Rehabilitation and
compensation to accident victims, human information processing, skill and performance,
general model of human information processing, memory storage, short-term and long-term
storages, feedback information, design of hand tools for agricultural operations.
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TEXTBOOKS
1. Work Study and Ergonomics, Dalela S and Saurabh 1995, Standard Publishers and
Distributors, New Delhi.
2. New Horizons | - Human Factor Design, Huckingson 1992. McGraw-Hill Book Co.,
New Delhi.
3. Human Factors Engineering, McCormick E J 1992. McGraw-Hill Book Co., New
Delhi.
REFERENCE BOOKS

1. Human Factors in Engineering and Design, Sanders M S and McCormick E J,
1992. McGraw-HillBook Co., New Delhi.

2. Anthropometric Methods: Designing to Fit the Human Body by John A. Roebuck
Jr. 1996. HFES Publications.

3. Anthropometric Sourcebook (1978). NASA Reference Publication No. 1024,
Houston

TX: NASA (NTIS, Springfield, VA 22161, Order No. 79 11734).

Course Outcome

Upon successful completion of this course, learner will be able to

COL1: Design workspace for standing and seated workers

CO2: Interpret the functions of the skeletal and muscular systems

CO3: Apply biometrics and energy for muscle contraction for the design of hand tools
CO4: Estimate the physical work capacity

CO5: Calculate sound, the nature of sound, damages due to noise
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Objective: To impose skills to students on surface and sub-surface drainage system, their
concepts of design and keynotes for problem soils in irrigated agriculture.

UNIT-I

Introduction irrigation engineering, advantages of irrigation, necessity and development of
irrigation in India and AP and classification of irrigation projects. Irrigation terminology -
GCA, CCA, Base period, crop period, delta, duty, relationship between duty and delta.
Introduction to soil-water plant relationships, soil physical properties such as soil texture, soil
structure, capillary conductivity, soil consistency-volume-mass relationships of soil
constituents. Water relations with soil - Kinds of soil water-hygroscopic, capillary and
gravitational movement of water into soils. Infiltration - Factors affecting infiltration,
procedure for measurement of infiltration rate and development of infiltration equations
(Kostia-Kov equations, Huston equations, curve fitting). Soil moisture characteristic curves,
difference between soil moisture stress and soil moisture tension, soil moisture constants such
as saturation capacity, field capacity moisture equivalent and permanent wilting point.
Terminology related with movement of water within soils-water intake, percolation,
interflow, seepage, permeability, hydraulic conductivity and hydraulic gradient- Measurement
of soil moisture by different methods, evaporation, transpiration and evapo-transpiration-
Estimation by Blaney-Criddle, Thornthwaite, Penman and modified Penman equations only-
Potential ET. Water requirements of crops importance of water in plant growth, procedures
net irrigation requirement (depth of irrigation), gross irrigation requirement, irrigation
frequency and Irrigation efficiency (conveyance, application, storage, distribution, water use
efficiency) with few numerical examples,

UNIT-II

Gravity water application methods - Classification, border irrigation, components of border
irrigation - width, length and slope for different soils for different soils. Hydraulics of border
irrigation (advance curve, recession curve and opportunity time through time and distance
curve), design of border irrigation. Derivation of Israelson’s equation for the width of the
border furrow irrigation system, advantages and disadvantages, determination of infiltration
depth in furrows by inflow-outflow method (steam size, distance advance time, CS area and
wetted perimeter data problem on computation of infiltration depth). Check basin irrigation —
Advantages and disadvantages, estimation of infiltration under check basin conditions,
adaptability and design considerations. Surge irrigation - Concepts, parameters, infiltration,
hydraulics, efficiency anddistribution uniformity.

UNIT-11I

Conveyance of irrigation water - Methods assessment of design capacity of irrigation
channels. Design of irrigation canals using Lacey’s and Kennedy’s theories and problems.
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Measurement of irrigation water-units of measurements, methods of measurement, direct and
indirect methods, measurement of velocity using current meter-indirect methods such as area
velocity method and coordinate method for measuring discharges form pipes, dethridge
meter, tracer method. Direct methods of measurement of discharges - Different devices such
as weirs, flumes and notches and their installation procedures, equations for rectangular
triangular and trapezoidal notches, explanation on RBC flumes (critical flow flumes).
Underground pipe lines for irrigation water distribution, types of pipes used for underground
pipe lines, testing of pipes for its water absorption and pressure requirements, estimating the
discharge capacity of pipe lines, installation procedures of underground pipe lines and study
of different structures associated with underground pipe lines.

UNIT-IV

Drainage - Definition, objective and types, familiarization with the drainage problems (twin
problems of water logging and salinity) and extent of areas in irrigated areas in the state.
Surface drainage - Effects of poor drainage, areas requiring drainage, factors affecting
drainage requirement, drainage coefficient, determination of drainage coefficient based on
different criteria. Types of surface drainage - Random field drain system, bedding system,
parallel field drain, parallel lateral open ditch, cross slope drain system interception system,
design of open drainage channels using Manning’s equation and alignment of open ditches
(radius of curvature), investigations on design parameters, hydraulic conductivity, drainable
porosity fluctuations of depths to water table in the areas, methods of determining hydraulic
conductivity - single auger hole method and inverse auger hole. Sub-surface drainage
systems, purpose and benefits, types of sub surface systems, tile drains, mole drains, drainage
wells, deep open drains and combinations and their suitability for different conditions and
limitations.

UNIT-V

Components of sub-surface drainage system. Layouts and types — Random type herring bone,
grid iron cutoff or interceptor drains, depth and spacing of drains, size of the pipe drains
using Manning’s equation, drain materials of burnt clay. Perforated corrugated and solid PVC
and cement concrete, slope/grade for the drains, Envelope materials for sub-surface drains
and selection criteria for uniform soils and graded soils, geo-textile and nylon mesh, outlets
for sub surface drainage, gravity and pumped outlets. Design of sub surface drains under
steady state (equilibrium) conditions and derivation of Hooghoudt’s equation for spacing, the
Ernst’s derivation for drain spacing, Glover-Dumm equation (only) for spacing under non-
steady state conditions of water table, drainage structures, loads on conduits, ditch conduit
conditions and projecting conduit conditions, construction and installation of drains, bio-
drainage, vertical drainage and drainage of irrigated and humid areas, salt balance,
classification and reclamation of saline and alkaline soils, soil amendments, leaching
requirement-leaching ratio. Economic aspects of drainage with a typical example for total
cost estimation of SSD system and benefit-cost ratio.
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TEXTBOOKS

1. Irrigation Engineering, Muzumdar S K, 1983, Tata - McGraw-Hill Publishing.
Co. Ltd, New Delhi.

2. lrrigation Theory and Practice, Michael A M, 2008, Vikas Publishing House,
NewDelhi.

REFERENCE BOOKS
1. Drainage Engineering, Luthin J M, 1970, Wiley Eastern Ltd, New Delhi.

2. Soil and Water Conservation Engineering, Schwab G O, Frevert R K, Edminister
T W and Barner K K, 1981, John-Wiley and Sons, New Delhi.

3. Land and Water management Engineering, Murthy V V N, 2004, Kalyani
Publishers, New Delhi.

Course Outcome
At the end of the course, student will be able to

COL1: Explain the terminology related to Irrigation and calculate soil moisture by different
methods

CO2: Determine infiltration under check basin conditions and adaptability
CO3: Design irrigation canals using Lacey’s and Kennedy’s theories

CO4: Describe the factors affecting drainage requirement, drainage coefficient based on the
given criteria

CO5: Design subsurface drains under steady state conditions
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Objective: To enable the students to understand the different processes and machinery
involved in manufacturing the agricultural machines and to acquire knowledge on CNC
tooling, turning tools, milling tools, drilling tools, finishing tools. To know the industrial lay
out, planning, organization, administration and management.

UNIT-I

Critical appraisal in production of agricultural machinery - Stresses in machine elements
working stresses-stress analysis of machine parts by using standard software. Cutting tools
including CNC tools and finishing tools-High speed steel cutting tools, cemented carbides,
coated carbides, ceramics, drilling tools, types of drill bits, milling cutters.

UNIT-H

CNC tooling - Turning tools, milling tools, drilling tools, finishing tools associated with tool
turrets, different types of tools used in CNC machining centers — vertical anis machining
centers — twin turret tuning centre. CNC turning centers — Multiple spindles turning centers,
integrated material handling.

UNIT-111

Powder metallurgy - Introduction, powder metallurgy process, preparation of metal powders.
Characteristics of metal powders — Mixing compacting, sintering, hot pressing, applications
of powder metallurgy. Limits fits and tolerances — Limits and fits compound tolerances,
conditions for the success of any system of limits and fits, terms and definitions.

UNIT-1V

Jigs and fixtures — Jigs, fixtures, differences between jigs and fixtures, advantages of jigs and
fixtures, essential features of jigs and fixtures. General rules for designing jigs and fixtures.
Different types of jigs and types of fixtures. Controllers — CNC controlling for machine tools
— motion control systems, point to point control system, continuous path control system.
CNC controlling for machine tools absolute incremental control system — open loop and
closed loop system.

UNIT-V

Machine control unit — Introduction, configuration of machine control unit. Distributed
numerical control, introduction and configuration. CNC part programming - Part
programming fundamentals, manual part programming methods. CNC part programming —
Interpretation of G codes, computer assisted part programming types, quality of good
industrial management. Advantages of good organization — Economic order quantity, site
selection of a factory, general location of a factory, plant lay out. Selection of stander and
critical components for manufacturing agricultural machines. Case studies of manufacturing
of agricultural machinery.
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TEXTBOOKS

1. CAD/CAM: Principles and Applications, Rao P N, 2004, McGraw-Hill
Education India, New Delhi.

2. Engineering Metrology, Jain R K, Khanna Publishers, New Delhi.

REFERENCEBOOKS

1. Industrial Organization and Engineering, Banga T.R. and Sharam S C, 2004,
Khanna Publishers, New Delhi.

2. Mechanisms and Machine Theory, Rao J.S. and Dukkipatti R.V., 1990, Wiley
Astern Ltd, New Delhi.

3. Theory of Mechanisms and Machines, Jagdish Lal, 191, Metropolitan Book Co.
Pvt. Ltd, New Delhi.

Course Outcome

At the end of the course, student will be able to

CO1: Choose appropriate cutting tool material for a given application

CO2: Explain CNC tooling

COa3: Calculate limits, fits and tolerances

CO4: Apply the relevant motion control system of CNC machine for a given application

CO5: Develop part Programme for a given product.
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Objective: The student knowledge on milk processing and unit operations in dairy
processing including offer strength to students to handle pasteurization, sterilization,
packaging, etc. of dairy products and control spoilage through process operations such as
evaporation, freezing, membrane processing, etc.

UNIT-I

Dairy development in India - Indian dairy industry. Products concentrated whole milk
products — Composition, physic-chemical properties of milk, water content, acidity, pH,
developed acidity, natural acidity, total acidity, density, specific gravity, freezing point colour
and flavor of milk. Unit operations of various diary and food processing systems -
Centrifugation, separation, separation by cyclone (application of separation in the dairy
industry, velocity of particles in a gravitational field, distribution of fat globule diameters in
milk, velocity of particles in a centrifugal field, strength of centrifugal bowl, disc bowl
centrifuge, design of centrifuges and methods of application, decanting centrifuge for lactose
and casein, cyclones for separation from gas phase).

UNIT-11

Milk receiving — Quantity determination, quality evaluation, clearing and disinfection of
transport facilities, milk returns, procedures for reception and returns. Process flow charts for
product manufacture — Pasteurized milk, process steps, person method and mass balance
method for making balance of cream and fat in making whole milk, butter, cheese, ice cream
manufacture, process steps, over run. Pasteurization - Purpose, microorganisms and enzymes
and their reaction to temperature and other influences, bacteria in milk, effect of temperature.
Pasteurization —Methods of heating, design and mode of operation heating equipment (vat,
tubular heat exchanger, plate heat exchanger). Sterilization - UHT method (direct and indirect
heating), sterilization in the package (temperature and pressure patterns), equipment for
sterilizing goods in the package (batch autoclaves, continuously operating sterilizers).
Freezing — Introduction, freezing point curve for food and water, freezing points of common
food materials, freezing time calculation by using Plank’s equation, types of freezing
equipment types of equipment of leaching. Filtration — Ultra-filtration, processing variables,
applications or ultra-filtration in milk processing. Reverse osmosis. Membrane separation —
Membrane separation methods, gel filtration and on exchange. Thermal processing.

UNIT-11I

Homogenization — Emulsifying, types of emulsions, emulsifiers, homogenizing (application,
mode of operation, technical execution, effect of the product). Filling and packaging —
Packaging of milk, cultured milk, cheese, butter, concentrated milk, products, dried milk
products and packaging materials, filling and metering, packaging methods. Butter
manufacture — Principle, treatment of cream, churning, overrun, factors affecting churn
ability, methods (butter churn, continuous butter making), butter oil and special butter
products (composition, methods of manufacturing, direct evaporation method, decantation,
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centrifugal separation, vacuum method). Thermal death time curve, reaction Kinetics of the
heat treatment of milk and its use for the assessment of UHT treatment methods, change in
milk produced by heating, Plant utilities requirement — Electricity, water, power. Dairy plant
design and layout — Factors in planning, importance of site selection, location of building,
size and type of dairy building, advantages of good plant layout, functional design, operating
schedule and layout, process selection, floor space, walls and ceiling ventilation, doors,
windows, lighting, flooring and drainage.

UNIT-1V

Composition and proximate analysis of food products - Carbohydrates, protein, lipids,
minerals, vitamins. Deterioration in products and their controls — Food as a substitute to
microorganisms, food preservation methods, principles of food preservation, causes of food
spoilage and classification of food with respect to spoilage and consumption. Principles of
food preservation, effects of pH and water content on growth of microorganisms, methods of
controlling water content, effect of water activity, methods of measuring a oxidation-
reduction potential effect on microorganisms, effect of nutrient content and effect of
inhibitory substances, biological structures, physical, chemical, and biological methods of
food preservation. Change undergone by food components during processing — Changes
during heating, evaporation, drying, freezing, juice extraction, filtration and separation.

UNIT-V

Evaporation — Applications, functions, factors affecting rate of evaporation, basic evaporator
construction, factors affecting liquid boiling point, thermodynamics of evaporation (phase
change, boiling point elevation, Duhring plot, factor influencing the overall heat transfer
coefficient, influence of feed liquor properties on evaporation, factors influencing the
economy of evaporation, types of evaporation equipment. Natural circulation evaporators —
Batch type, horizontal short-tube, vertical short tube, natural circulation with external
calendria, long tube, forced circulation (general forced circulation, plate, expanding flow,
mechanical/agitated thin film). Drying — Drying methods (radiation, dielectric, spray, foam,
spray, roller, fluidized bed, freeze).

TEXTBOOKS

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

2. Outlines of Dairy Technology, Sukumar De 2005. Oxford University Press, New
Delhi

REFERENCE BOOKS
1. Principles of Food Science, Fennema O R 2006. Marcel Dekker Inc., New York.

2. Food Science, Chemistry and Experimental Foods, Swaminathan M, 2006. The
Bangalore Printing & Publishing Co., Ltd, Bangalore
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Course Outcome
At the end of the course, student will be able to

COL1: Estimate the physical and chemical properties of milk, water content, acidity, pH,
developed acidity

CO2: Analyze the parameters that influence pasteurization

COa3: Describe emulsification and types of emulsions

CO4: Estimate the carbohydrates, protein, lipids, minerals, vitamins in food product

CO5: Analyze the factors influencing rate of evaporation, thermodynamics of evaporation,
circulation in evaporators
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COURSE OUTLINE

The food industry is the largest industrial sector of the economy. Food engineers conceive,
design, and operate food processes, equipment, and plants for efficient food production with
minimal impact on the environment. Students specializing in food engineering learn to apply
engineering principles and concepts to handling, storing, processing, packaging, and
distributing food and related products. In addition to engineering principles, the food
engineering specialization is intended to provide an understanding of the chemical,
biochemical, microbiological, and physical characteristics of foods. In the junior and senior
years, students take courses that focus on the integration of biological and food science with
engineering. Concepts of food refrigeration, freezing, thermal processing, drying, and other
food operations are studied.

UNIT-I

Introduction, general aspects of food industry, world food demand and Indian scenario, constituents of
food, quality and nutritive aspects. Food additives, standards, deteriorative factors and their control,
preliminary processing methods, conversion and preservation operation. Energy Engineering in Food
Processing -Generation of Steam, Fuel Utilization, Electric Power Utilization , Process Controls i n
Food Processing, Systems for Heating and Cooling Food Products.

UNIT-I11

Thermal Properties of Foods , Modes of Heat Transfer - Freezing Systems , Frozen Food Properties ,
Freezing Time refrigeration system for food products. Processing Systems, Microbial Survivor Curves
, Influence of External Agents , Thermal Death Time ,Spoilage Probability. General Method for
Process Calculation Preservation by heat and cold dehydration, concentration, frying, irradiation,
microwave heating, sterilization and pasteurization, fermentation and pickling, packing methods.

UNIT-111

Separation processes in food processingElectrodialysis Systems , Reverse Osmosis Membrane
Systems , Membrane Performance , Ultrafiltration Membrane Systems,Concentration Polarization.
Types of Reverse-Osmosis and Ultrafiltration Systems, Drying Processes , Dehydration Systems ,
Dehydration System Design,Sedimentation , Centrifugation , Mixing.

UNIT-1V

Production and utilization of food products - soft and alcoholic beverages, diary products, meat,
poultry and fish products, treatment and disposal of food processing wastes.

UNIT-V

Packaging - Introduction , Food Protection , P r o d u ¢ t Containment , Product Communication ,
Product Convenience , Mass Transfer in Packaging Materials. Innovations in Food Packaging , Food
Packaging and Product Shelf-life, Food canning technology, fundamentals of food canning
technology. Heat sterilization of canned food, containers - metal, glass and flexible packaging.
Canning procedures for fruits, vegetables, meats, poultry marine products.
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References:

1. Fundamentals of Food Engineering by Stanley Charm.
2. Introduction to Food Engineering - R.Paul Singh, Dennis R.

3. Heid, J.L. and Joslyn, M.A., Fundamentals of Food Processing Operation, The AVIPublishing Co;
Westport, 1967.

4. Heldman, D.R., Food Process Engineering, The AVI Publishing Co; Westport, 1975.
5. Hall, C.W; Farall, AW.& Rippen,A.L;Encyclopedia of Food Engineering,VVan Nostrand - Reinhold.
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UNIT-I:

Introduction: World energy scenario, consumption pattern, fossil fuel depletion and
environmental issues- Biomass: Availability and abundance, photosynthesis, composition and
energy potential, virgin biomass production and selection, waste biomass (municipal,
industrial, agricultural and forestry) availability, abundance and potential, biomass as energy
resources: dedicated energy crops, annual crops (maize, sorghum sugar beet, hemp)

UNIT-1

perennial herbaceous crops (sugarcane, switchgrass, miscanthus), short rotation woody crops
(poplar, willow), oil crops and their biorefinery potential, microalgae as feedstock for
biofuels and biochemical, enhancing biomass properties for biofuels, challenges in
conversion. Biorefinery: Basic concept, types of biorefineries, biorefinery feedstocks and
properties, economics. Biomass Pretreatment: Barriers in lignocellulosic biomass conversion,
pretreatment technologies such as acid, alkali, autohydrolysis, hybrid methods, role of
pretreatment in the biorefinery concept

UNIT-111

Physical and Thermal Conversion Processes: Types, fundamentals, equipments and
applications; thermal conversion products, commercial success stories Week 6:Microbial
Conversion Process: Types, fundamentals, equipments and applications, products,
commercial success stories. Biodiesel: Diesel from vegetable oils, microalgae and syngas;
transesterification; FT process, catalysts; biodiesel purification, fuel properties

UNIT-1V

Biooil and Biochar: Factors affecting biooil, biochar production, fuel properties, biooil
upgradation. Bioethanol and Biobutanol: Corn ethanol, lignocellulosic ethanol,
microorganisms for fermentation, current industrial ethanol production technology, cellulases
and their role in hydrolysis, concepts of SSF and CBP, advanced fermentation technologies,
ABE fermentation pathway and Kkinetics, product recovery technologies. Hydrogen, Methane
and Methanol: Biohydrogen generation, metabolic basics, feedstocks, dark fermentation by
strict anaerobes, facultative anaerobes, thermophilic microorganisms, integration of
biohydrogen with fuel cell; fundamentals of biogas technology, fermenter designs, biogas
purification, methanol production and utilization

UNIT-V

Organic Commodity Chemicals from Biomass: Biomass as feedstock for synthetic organic
chemicals, lactic acid, polylactic acid, succinic acid, propionic acid, acetic acid, butyric acid,
1,3- propanediol, 2,3-butanedioil, PHA . Integrated Biorefinery.  Concept,
corn/soybean/sugarcane biorefinery, lignocellulosic biorefinery, aquaculture and algal
biorefinery, waste biorefinery, hybrid chemical and biological conversion processes, techno-
economic evaluation, life-cycle assessment
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UNIT-I

Introduction; Ecology, environment and biodiversity; Ecosystem services and its risk 1;
Ecosystem services and its risk 2; Pollution types and sources ; Impact/consequences of
pollutants; Transmission of pollutants in environment 1; Transmission of pollutants in
environment 2; Ambient air quality and standards; Water quality and standards 1; Water
quality and standards 2; Industrial pollution and standards.

UNIT-1

Sampling and Characterization of gas/air/emission; Sampling and Characterization of
water/waste water; Characterization of solid wastes and soil; Environmental law and
regulatory framework; Pollution prevention strategies and processes 1; Pollution prevention
strategies and processes 2; Pollution prevention by using optimum water 1; Pollution
prevention by using optimum water 2; Air pollution control 1; Air pollution control 2; Air
pollution control 3; Air pollution control 4.

UNIT-111

Treatment of surface and ground water for drinking water generation; Treatment of domestic
and industrial waste water: Schemes; Primary treatment equipment; Secondary treatment
process; Secondary treatment equipment 1; Secondary treatment equipment 2; Advances in
secondary treatment process 1; Advances in secondary treatment process 2.

UNIT-1V

Tertiary treatment 1; Tertiary treatment 2; Sludge management; Pollution control in industry;
Industrial pollution control in GPI 1; Industrial pollution control in GPI 2; Industrial pollution
control in GPI 3; Industrial pollution control in GPI 4.

UNIT-V

Industrial pollution control in GPl 5 Solid waste management schemes; Solid waste
transformation 1(incineration); Solid waste transformation 2 (gasification). Solid waste
transformation 3 (Pyrolysis); Solid waste transformation 4 (Anaerobic digestion); Hazardous
waste management; Management of special category wastes.
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111 Year - 1l Semester FARM MACHINERY AND EQUIPMENT - Il LABIL [T P [C
0 0 215

Objective: To enable the student to get the practical knowledge on various operation in
agricultural field for crop production.

Practical

=

Introduction to different systems of CI engines
Engine parts and functions, working principles etc.
Valve system — study, construction and adjustments
Oil & Fuel — determination of physical properties
Air cleaning system; Fuel supply system of Sl engine
Diesel injection system & timing;
Cooling system, and fan performance, thermostat and radiator performance evaluation
Part load efficiencies and governing
Lubricating system and adjustments
10 Starting and electrical system; Ignition system
11. Tractor engine heat balance and engine performance curves
12. Visit to engine manufacturer/ assembler/ spare parts agency
TEXTBOOKS
1. Principles of Farm Machinery. Kepner R.A., Bainer, R and Barger E.L., 1987. CBS
Publishers and Distributors, Delhi.
2. Elements of Agricultural Engineering. Jagadeshwar Sahay. 1992. Agro Book Agency,
Patna.
REFERENCE BOOKS
1. Farm Machinery. Stone A A, 1958. John Wiley and Sons. New York.
2. Farm Machinery and Equipment. Smith H P, 1971. Tata Mc Graw-Hills. Publishing
Co. Ltd, New Delhi.
3. Principals of Agricultural Engineering, Vol. 1. Michael A M and Ohja T P 1985. Jain
Brothers, New Delhi.
4. Land Reclamation Machinery. Borshahov Mansurov Sergecv 1988 Mir Publishers,
Moscow.
Course Outcomes
1. Study various implements and functional element

©oN ks LN

2. Evaluate field efficiencies and fuel efficiencies
3. Evaluate performance of various agricultural implements and machines
4

Design and calibrate seed drills and matching mechanism
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Objective: To enable the students to acquire knowledge and skills on cleaning and grading,
aspiration, scalping, size separators, screens, sieve analysis, capacity and effectiveness of
screens, drying, different methods of drying, batch-continuous; mixing, non-mixing, sun,
mechanical, conduction, convection, radiation, superheated steam, tempering during drying.

Practical
1. Performance evaluation of different types of cleaners and separators
2. Determination of separation efficiency
3. Study of different size reduction machines and performance evaluation
4. Determination of fineness modulus and uniformity index
5. Study of different types of conveying and elevating equipment
6. Study of different types of mixers
7. Measurement of moisture content: dry basis and wet basis
8. Study on drying characteristics of grains and determination of drying constant
9. Determination of EMC (Static and dynamic method)
10. Study of various types of dryers
11. Study of different equipment in rice mills and their performance evaluation
12. Study of different equipment in pulse mills and their performance evaluation
13. Study of different equipment in oil mills and their performance evaluation,
14. Type of process flow charts with examples relating to processing of cereals pulses

and oilseeds
15. Visit to grain processing industries.

TEXTBOOKS
1. Chakraverty A Post Harvest Technology of cereals, pulses and oilseeds. Oxford
& IBH Publishing Co. Ltd., New Delhi.

2. Dash, S.K., Bebartta, J.P. and Kar, A. Rice Processing and Allied Operations.
Kalyani Publishers, New Delhi.

REFERENCE BOOKS

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

2. Henderson S M, and Perry R L, Agricultural Process Engineering, Chapman
and Hall, London

3. McCabe W L, Smith J C and Harriott P, Unit Operations of Chemical
Engineering. McGraw-Hill.

4. Singh R Paul and Heldman R Dennis. 2004. Introduction to Food Engineering.
3rd Edition, Academic Press, London.
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111 Year - Il Semester | COMPUTATIONAL FLUID DYNAMICSLAB L [T P C
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Objective:

1. To explain elementary details and numerical techniques for solving various
engineering problemsinvolving fluid flow

2. To study about finite difference applications in heat conduction and convection

3. To use finite difference for flow modeling

4. To understand the concepts of finite volume method

5. To understand the concepts of finite element method applied to heat transfer problems
UNIT-I

Review of equations governing fluid flow and heat transfer - Introduction,
conservation of mass, Newton’s second law of motion, expanded forms of Navier-Stokes
equations (Derivation), conservation of energy principle, and special forms of the Navier-
Stokes equations.

Applied numerical methods. Solution of a system of simultaneous linear algebraic equations,
iterative schemes of matrix inversion, direct methods for matrix inversion, direct methods for
banded matrices, TDMA — Algorithms.

UNIT-11

Finite difference applications - Steady flow, dimensionless form of momentum and energy
equations, stokes equation, conservative body force fields, stream function, vorticity
formulation. Finite difference applications in heat conduction and convection — Heat
conduction, steady heat conduction in a rectangular geometry, transient heat conduction,
finite difference application in convective heat transfer, closure.

UNIT-11I

Finite difference for flow modeling - Discretization, consistency, stability and fundamentals
of fluid flow modelling: introduction, elementary finite difference quotients, implementation
aspects of finite-difference equations, consistency, explicit and implicit methods.

UNIT-1V

Fluid flow modeling - Introduction to first order wave equation, stability of hyperbolic and
elliptic equations, fundamentals of fluid flow modelling, conservative property, the upwind
scheme. Finite volume method - Approximation of surface integrals, volume integrals,
interpolation and differentiation practices, upwind interpolation, linear interpolation and
quadratic interpolation.
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UNIT-V

Finite element methods — Introduction, weighted residual and variational formulations,
Rayleigh-Ritz method, interpolation, One-dimensional and two-dimensional regions, Error
control, applications of FEM to one dimensional problems (steady and transient), two
dimensional problems.

TEXTBOOKS

1. Numerical Heat Transfer and Fluid Flow, Suhas V Patankar, Butter-Worth Publishers
2. Computational Fluid Dynamics - Basics with Applications, John D Anderson, McGraw-
Hill.

REFERENCE BOOKS

Computational Fluid Flow and Heat Transfer, Niyogi, Pearson Publications
Introduction to CFD: Finite Volume Method, H Versteeg and W Malalasekahara
Fundamentals of Computational Fluid Dynamics, Tapan K Sengupta, Universities Press.

Computational Fluid Dynamics: An Introduction, 3" Edition, John F Wendt, Springer
publishers

Eal A

Course Outcome

At the end of the course, student will be able to

COL1: Explain elementary details and numerical techniques for solving various
engineering problems involving fluid flow

CO2: Study about finite difference applications in heat conduction and convection

CO3: Apply finite difference for flow modeling

CO4: Understand the concepts of finite volume method

CO5: Understand the concepts of finite element method applied to heat transfer problems
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Course Objective:

1. The course will explain the basic related to writing the technical reports and understanding
the concepts related to formatting and structuring the report. This will help students to
comprehend the concept of proofreading, proposals and practice

Unit I:

Introduction: An introduction to writing technical reports, technical sentences formation,
using transitions to join sentences, Using tenses for technical writing. Planning and
Structuring: Planning the report, identifying reader(s), Voice, Formatting and structuring the
report, Sections of a technical report, Minutes of meeting writing.

Unit Il:

Drafting report and design issues: The use of drafts, Illustrations and graphics. Final edits:
Grammar, spelling, readability and writing in plain English: Writing in plain English, Jargon
and final layout issues, Spelling, punctuation and Grammar, Padding, Paragraphs, Ambiguity.

Unit H1:

Proofreading and summaries: Proofreading, summaries, Activities on summaries. Presenting
final reports: Printed presentation, Verbal presentation skills, Introduction to proposals and
practice.

Unit IV:

Using word processor: Adding a Table of Contents, Updating the Table of Contents, Deleting
the Table of Contents, Adding an Index, Creating an Outline, Adding Comments, Tracking
Changes, Viewing Changes, Additions, and Comments, Accepting and Rejecting Changes,
Working with Footnotes and Endnotes, Inserting citations and Bibliography, Comparing
Documents, Combining Documents, Mark documents final and make them read only.,
Password protect Microsoft Word documents., Using Macros,

Unit V:

Nature of Intellectual Property: Patents, Designs, Trade and Copyright. Process of Patenting
and Development: technological research, innovation, patenting, development International
Scenario: International cooperation on Intellectual Property

Text Books:

1. Kompal Bansal & Parshit Bansal, “Fundamentals of IPR for Beginner’s”, 1st Ed., BS
Publications, 2016.

2. William S. Pfeiffer and Kaye A. Adkins, “Technical Communication: A Practical
Approach”, Pearson.

3. Ramappa,T., “Intellectual Property Rights Under WTO”, 2nd Ed., S Chand, 2015.
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Reference Books:

1. Adrian Wallwork, English for Writing Research Papers, Springer New York Dordrecht
Heidelberg London, 2011.

2. Day R, how to Write and Publish a Scientific Paper, Cambridge University Press(2006)
E-resources:

1. https://www.udemy.com/course/reportwriting/

2. https://www.udemy.com/course/professional-business-english-and-technicalreport-writing/

3. https://www.udemy.com/course/betterbusinesswriting/
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