B. E. CIVIL ENGINEERING
Choice Based Credit System (CBCS) and Outcome Based Education (OBE)
SEMESTER - VII

ENVIRONMENTAL PROTECTION AND MANAGEMENT

Course Code 18CV753 CIE Marks 40
Teaching Hours/Week(L:T:P) (3:0:0) SEE Marks 60
Credits 03 Exam Hours 03

Course Learning Objectives: This course will enable students to gain knowledge in Environmental protection
and Management systems

Module -1

Environmental Management Standards: Unique Characteristics of Environmental Problems - Systems
approach to Corporate environmental management - Classification of Environmental Impact Reduction Efforts -
Business Charter for Sustainable Production and Consumption — Tools, Business strategy drivers and Barriers -
Evolution of Environmental Stewardship. Environmental Management Principles - National policies on
environment, abatement of pollution and conservation of resources - Charter on Corporate responsibility for
Environmental protection.

Module -2

Environmental Management Objectives: Environmental quality objectives — Rationale of Environmental
standards: Concentration and Mass standards, Effluent and stream standards, Emission and ambient standards,
Minimum national standards, environmental performance evaluation: Indicators, benchmarking. Pollution control
Vs Pollution Prevention - Opportunities and Barriers — Cleaner production and Clean technology, closing the
loops, zero discharge technologies.

Module -3
Environmental Management System: EMAS, ISO 14000 - EMS as per ISO 14001— benefits and barriers of
EMS — Concept of continual improvement and pollution prevention - environmental policy — initial

environmental review — environmental aspect and impact analysis — legal and other requirements- objectives and
targets — environmental management programs — structure and responsibility — training awareness and
competence- communication — documentation and document control — operational control — monitoring and
measurement — management review.

Module -4

Environmental Audit: Environmental management system audits as per ISO 19011- — Roles and qualifications
of auditors - Environmental performance indicators and their evaluation — Non conformance — Corrective and
preventive actions -compliance audits — waste audits and waste minimization planning — Environmental statement
(form V) - Due diligence audit.

Module -5

Applications: Applications of EMS, Waste Audits and Pollution Prevention Control: Textile, Sugar, Pulp &
Paper, Electroplating, , Tanning industry. Hazardous Wastes - Classification, characteristics Treatment and
Disposal Methods, Transboundary movement, disposal.

Course outcomes: After studying this course, students will be able to:

1. Appreciate the elements of Corporate Environmental Management systems complying to international
environmental management system standards.

2. Lead pollution prevention assessment team and implement waste minimization options.

3. Develop, Implement, maintain and Audit Environmental Management systems for Organizations.

Question paper pattern:
e The question paper will have ten full questions carrying equal marks.
e Each full question will be for 20 marks.
e There will be two full questions (with a maximum of four sub- questions) from each module.
e Each full question will have sub- question covering all the topics under a module.
e The students will have to answer five full questions, selecting one full question from each module.

Reference Books:

1. Christopher Sheldon and Mark Yoxon, “Installing Environmental management Systems — a step by step
guide” Earthscan Publications Ltd, London, 1999.
2. IS0 14001/14004: Environmental management systems — Requirements and Guidelines — International
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Organisation for Standardisation, 2004

ISO 19011: 2002, “Guidelines for quality and/or Environmental Management System auditing, Bureau of
Indian Standards, New Delhi, 2002

Paul L Bishop ,,Pollution Prevention: Fundamentals and Practice, McGraw- Hill International, Boston, 2000.
Environmental Management Systems: An Implementation Guide for Small and Medium-Sized Organizations,
Second Edition, NSF International, Ann Arbor, Michigan, January 2001.




B, E CONMMON T ALL PHEOEGHAMMES
UChwice Based Credit System (CHBOS) amnd Ouicoms Based Edocation ((FBE)

SEMESTER -V
ENYVIRDMNMENTAL STUIMES
Course Code 1TSS CIE Marks &
Teachany Hours & Week {L-T-F) {1000 SEE hMarks 11}
Credilx L] Exam Hourx [

Ao wle - 1

Ecosystems [Struciure and Function): Foresl, Desert, Wetlands, Riverine, Oceanic and Lake.
HBiodiversity: Types Value; Hotspols; Threals and Conservabon of beodiversity, Forest Wealth, and
[eforestaion.

Mo wle - 2

Advances in Energy Systems (AMeris, [Dements, Global Status and Applicatsons): Hyvdrogen, Solar, OTEC,
Tidal and Wind.

Malural Resource Management (Concepl and case-gudses) Dassster Managemenl., Sustammable Mining., Cloud
Seeding, and Carbon Trasding.

Mo wle - 3

Environmental Paollaiion (Souwrces. Impacts., Corrective and Prevenlive measures, Bolevant Environmenial
Agts, Case-studies): Surface and Ground Water Pollution; Moise pollution; Sl Pollution and A Pollution.
Wasle Management & Foblic Health Sospesc s Bio-medical Wastes: Solid waste; HazarBows wastes; E-wastes
Indastral and Bunscipal Shudge.

Mloalwle - 4

Global Envireonmenial Comcerns (Concepl, policies and case-studies ):Ground  weater depletsonrechanging.
Chmate Change; Acad Haang Ossone Depletion; Kadon and Floonde problem m dnnking water: Feseltlement amd
rehabalitstion of people, Environmental Toxicology.

Module - 5

Latesi Developpmenis in Environmenial Pollution Mitigation Toals (Comncepl and Applications): GolS. &
Femole Sensing. Eovironment Impact  Assesament, Environmental Management Systems,  1S014001;
Envirommental Stewardship- RGO,

Field work: WVisit to an Enviroonmenital Engineenng Laboratory or Green Building or Water Treatment Pland or
Waste waler Ireatmenl Flanl; ought 1o be Followed by understanding of process and s boell doecumentation.

Course COhuwbcomes: A1 the end of the course, studenes wall be able 1o:
& 01 Understiand the principles of eoodogy and environmenial issues that apply 1o air, bnd, and water
ssues on a global scale,

& 02 Develop antical thanking and'or oheervation skilk, and apply them o the amalysis of o problem
or guesizon related 1o the environmment.

& O3 Demonstrate ecology koowledge of a complex relationshop between baotic and abiotic componenis.
& COd- Apply their ecological know ledee to sllustrate and graph a problem and diescribe the realstses that
manapers f2ce when dealing with complex issues.

Juestion paper peailern:
& The Question paper wall have 100 ohjective questions.
&  Foach queston wall be Lor (Ml marks
&  Student will have 1o answer all the guesbons m an OME Sheet.
#  The Dumtion of Exam will be 2 hours.

SL Na. Title af the Boalk Pamse af the Namse af the Publisher | o con and
Auathor's Year
Textbook's
1 Epvirommental Studhies Benny Joscoph Tata Mo Graw — Hall. 2% Edstsom., 2012
r Envimommental Studches 5 M Prakash Pristine Publishing House, | 3"Edibon’ 2013
Bdangalore
3 Envirommental Srdies E Hajagopslan Ocford Publisher W5
From Crnsis o Cure
Relferemce Boaks
1 PFoncipals of Envirommenial Eamem Sivakumar | Cengage learmang., 2™ Ednsom., 2005
Scaence_amd Engimecrmg Singapear.
. Enviroomental Scrence G.Tyler Muller Ir. Thomson Brsoks (Cole, 1 1% Editon, 20046
waorking with the Earth
3 Text Book of Environmenital Prataba Sing, Acme Learning Py, Lid. 1 “Edatzom
and Ecalogy Anoop Simghk: Mew Delha.
Frsyush Malavova







ENERGY ENGINEERING
B.E, VIl Semester, Mechanical Engineering
[As per Choice Based Credit System (CBCS) scheme]

Course Code 17ME71 CIE Marks 40

Number of Lecture Hours/Week 03+02 SEE Marks 60

Total Number of Lecture Hours 50(10 Hours per Module) Exam Hours 03
Credits — 04

Course Objectives:
e Understand energy scenario,energy sources and their utilization
e Learn about energy conversion methods and their analysis
e Study the principles of renewable energy conversion systems
e Understand the concept of green energy and zero energy.

Module - 1

Thermal Energy conversion system: Review of energy scenario in India,General Philosophy and need of Energy ,Different Types of Fuels used
for steam generation,Equipment for burning coal in lump form, strokers, different types, Oilburners, Advantages and Disadvantages of using
pulverized fuel, Equipmentfor preparation and burning of pulverized coal, unit system and bin system.Pulverized fuel furnaces, cyclone furnace,
Coal and ash handling, Generationof steam using forced circulation, high and supercritical pressures.Chimneys: Natural, forced, induced and
balanced draft, Calculations andnumerical involving height of chimney to produce a given draft. Coolingtowers and Ponds. Accessories for the
Steam generators such asSuperheaters, De-superheater, control of superheaters, Economizers, Air preheatersand re-heaters.

Module - 2

Diesel Engine Power System: Applications of Diesel Engines in Power field.Method of starting Diesel engines. Auxiliaries like cooling and
lubricationsystem, filters, centrifuges, Oil heaters, intake and exhaust system, Layout ofdiesel power plant.

Hydro-Electric Energy: Hydrographs, flow duration and mass curves, unithydrograph and numerical. Storage and pondage, pumped storage
plants, low, medium and high head plants, Penstock, water hammer, surge tanks,gates and valves. General layout of hydel power plants.

Module - 3

Solar Energy: Fundamentals; Solar Radiation; Estimation of solar radiation on horizontal and inclined surfaces; Measurement of solar radiation
data, Solar Thermal systems: Introduction; Basics of thermodynamics and heat transfer; Flat plate collector; Evacuated Tubular Collector; Solar
air collector; Solar concentrator; Solar distillation; Solar cooker; Solar refrigeration and air conditioning; Thermal energy storage systems, Solar
Photovoltaic systems: Introduction; Solar cell Fundamentals; Characteristics and classification; Solar cell: Module, panel and Array
construction; Photovoltaic thermal systems




Module - 4

Wind Energy: Properties of wind, availability of wind energy in India, windvelocity and power from wind; major problems associated with
wind power,wind machines; Types of wind machines and their characteristics, horizontal land vertical axis wind mills, coefficient of
performance of a wind mill rotor(Numerical Examples).

Tidal Power: Tides and waves as energy suppliers and their mechanics;fundamental characteristics of tidal power, harnessing tidal energy,
Limitations.

Module - 5

Biomass Energy: Introduction; Photosynthesis Process; Biofuels; Biomass Resources; Biomass conversion technologies; Urban waste to energy
conversion; Biomass gasification.

Green Energy: Introduction: Fuel cells: Overview; Classification of fuel cells; Operating principles; Fuel cell thermodynamics Nuclear, ocean,
MHD, thermoelectric and geothermal energy applications; Origin and their types; Working principles, Zero energy Concepts

Course outcomes:
1. Summarize the basic concepts of thermal energy systems,
2. Identify renewable energy sources and their utilization.
3. Understand the basic concepts of solar radiation and analyze the working of solar PV and thermal systems.
4. Understand principles of energy conversion from alternate sources including wind, geothermal, ocean, biomass, biogas.
5. Understand the concepts and applications of fuel cells, thermoelectric convertor and MHD generator.
6. Identify methods of energy storage for specific applications

TEXT BOOKS:
1. B H Khan, Non conventional energy resources, 3" Edition, McGraw Hill Education
2. Principles of Energy conversion, A. W. Culp Jr., McGraw Hill. 1996

REFERENCE BOOKS
1. S.P. Sukhatme, Solar Energy: principles of Thermal Collection and Storage, Tata McGraw-Hill (1984).
2. C. S. Solanki, “Solar Photovoltaic’s: Fundamental Applications and Technologies, Prentice Hall of India, 2009.
3. L.L. Freris, Wind Energy Conversion Systems, Prentice Hall, 1990.
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B. E. MECHANICAL ENGINEERING
Choice Based Credit System (CBCS) and Outcome Based Education (OBE)
SEMESTER -VI
OPEN ELECTIVEA

NON CONVENTIONAL ENERGY SOURCES

Course Code 18ME651 CIE Marks 40
Teaching Hours/Week (L:T:P) 3:0:0 SEE Marks 60
Credits 03 Exam Hours 03

Course Learning Objectives:
e Tointroduce the concepts of solar energy, its radiation, collection, storage and application.
e Tointroduce the concepts and applications of Wind energy, Biomass energy, Geothermal energy and
Ocean energy as alternative energy sources.
e To explore society’s present needs and future energy demands.
e To examine energy sources and systems, including fossil fuels and nuclear energy, and then focus on
alternate, renewable energy sources such as solar, biomass (conversions), wind power, geothermal,

etc.
e To get exposed to energy conservation methods.
Module-1

Introduction: Energy source, India’s production and reserves of commercial energy sources, need for non-
conventional energy sources, energy alternatives, solar, thermal, photovoltaic. Water power, wind biomass,
ocean temperature difference, tidal and waves, geothermal, tar sands and oil shale, nuclear (Brief
descriptions); advantages and disadvantages, comparison (Qualitative and Quantitative).

Solar Radiation: Extra-Terrestrial radiation, spectral distribution of extra terrestrial radiation, solar constant,
solar radiation at the earth’s surface, beam, diffuse and global radiation, solar radiation data.

Measurement of Solar Radiation: Pyrometer, shading ring pyrheliometer, sunshine recorder, schematic
diagrams and principle of working.

Module-2

Solar Radiation Geometry: Flux on a plane surface, latitude, declination angle, surface azimuth angle, hour
angle, zenith angle, solar altitude angle expression for the angle between the incident beam and the normal
to a plane surface (No derivation) local apparent time. Apparent motion of sum, day length, numerical
examples.

Radiation Flux on a Tilted Surface: Beam, diffuse and reflected radiation, expression for flux on a tilted
surface (no derivations) numerical examples.

Solar Thermal Conversion: Collection and storage, thermal collection devices, liquid flat plate collectors, solar
air heaters concentrating collectors (cylindrical, parabolic, paraboloid) (Quantitative analysis); sensible heat
storage, latent heat storage, application of solar energy water heating. Space heating and cooling, active and

naccivia cuctamc nnwor aganaratinn rofricaratinn  Dictillatinn (Nnialitative analucic) calar nand nrincinla nf

Module-3

Performance Analysis of Liquid Flat Plate Collectors: General description, collector geometry, selective
surface (qualitative discussion) basic energy-balance equation, stagnation temperature, transmissivity of the
cover system, transmissivity — absorptivity product, numerical examples. The overall loss coefficient,
correlation for the top loss coefficient, bottom and side loss coefficient, problems (all correlations to be
provided). Temperature distribution between the collector tubes, collector heat removal factor, collector
efficiency factor and collector flow factor, mean plate temperature, instantaneous efficiency (all expressions
to be provided). Effect of various parameters on the collector performance; collector orientation, selective
surface, fluid inlet temperature, number covers, dust.

Photovoltaic Conversion: Description, principle of working and characteristics, application.

Module-4

Wind Energy : Properties of wind, availability of wind energy in India, wind velocity and power from wind;
major problems associated with wind power, wind machines; Types of wind machines and their
characteristics, horizontal and vertical axis wind mills, elementary design principles; coefficient of
performance of a wind mill rotor, aerodynamic considerations of wind mill design, numerical examples.



System Administrator
Highlight


Updated on 16.04.2020/28092020

Tidal Power: Tides and waves as energy suppliers and their mechanics; fundamental characteristics of tidal
power, harnessing tidal energy, limitations.

Ocean Thermal Energy Conversion: Principle of working, Rankine cycle, OTEC power stations in the world,
problems associated with OTEC.

Module-5

Geothermal Energy Conversion: Principle of working, types of geothermal station with schematic diagram,
geothermal plants in the world, problems associated with geothermal conversion, scope of geothermal
energy.

Energy from Bio Mass: Photosynthesis, photosynthetic oxygen production, energy plantation, bio gas
production from organic wastes by anaerobic fermentation, description of bio-gas plants, transportation of
bio-gas, problems involved with bio-gas production, application of bio-gas, application of bio-gas in engines,
advantages.

Hydrogen Energy: Properties of Hydrogen with respected to its utilization as a renewable form of energy,
sources of hydrogen, production of hydrogen, electrolysis of water, thermal decomposition of water, thermo
chemical production bio-chemical production.

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

CO1: Describe the environmental aspects of non-conventional energy resources. In Comparison with
various conventional energy systems, their prospects and limitations.

CO2: Know the need of renewable energy resources, historical and latest developments.

CO3: Describe the use of solar energy and the various components used in the energy production with
respect to applications like-heating, cooling, desalination, power generation, drying, cooking etc.

CO4: Appreciate the need of Wind Energy and the various components used in energy generation and

know the classifications.

CO5: Understand the concept of Biomass energy resources and their classification, types of biogas Plants-
applications

CO6: Compare Solar, Wind and bio energy systems, their prospects, Advantages and limitations.

CO7: Acquire the knowledge of fuel cells, wave power, tidal power and geothermal principles and
applications.

Question paper pattern:
e The question paper will have ten full questions carrying equal marks.

e Each full question will be for 20 marks.

e There will be two full questions (with a maximum of four sub- questions) from each module.

e Each full question will have sub- question covering all the topics under a module.

e The students will have to answer five full questions, selecting one full question from each module.

. . Edition and
Sl. No Title of the Book Name of the Author/s Name of the Publisher Year
Textbook/s
1 Non-Convention Energy B H Khan McGraw Hill Education 3 Edition
Resources (India) Pvt. Ltd.
2 Solar energy Subhas P Sukhatme Tata McGraw Hill 2" Edition,
1996.
3 Non-Conventional Energy G.D Rai Khanna Publishers 2003
Sources
Reference Books
1 Renewable Energy Sources and | N.K.Bansal, Manfred Tata McGraw Hill. 2004
Conversion Technology Kleeman&MechaelMeliss
2 Renewable Energy Ramesh R & Kumar K U Narosa Publishing House
Technologies New Delhi
3 Conventional Energy Systems K M, Non Wheeler Publishing Co. 2003
Ltd., New Delhi
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AGRI BUSINESS MARKETING

Course Code 20MBAMM405 CIE Marks 40
Teaching Hours/Week (L:T:P) 3:0:0 SEE Marks 60
Credits 03 Exam Hours 03

Course Objectives

1. To provide a conceptual understanding on the Rural Marketing with special reference to
Indian context.

2. To create awareness about the applicability of the concepts, techniques and processes of
marketing in rural context.

3. To familiarize with the special problems related to sales in rural markets.

Module-1 Introduction to Indian Rural Marketing 7 hours

Scope of rural marketing, concepts, classification of rural markets, rural vs. urban markets. Rural marketing
environment: Population, occupation pattern, income generation, location of rural population, expenditure
pattern, literacy level, land distribution, land use pattern, irrigation, development programs, infrastructure
facilities, rural credit institutions, rural retail outlets, print media in rural areas, rural areas requirement, rural
demand and rural market index, problems in rural marketing.

Module -2 Rural Consumer behaviour 7 hours

Consumer buying behaviour models, Factors affecting Consumer Behaviour, Social factors, Technological
Factors, Economic Factors, Political Factors, Characteristics of Rural consumer-Age and Stages of the Life cycle,
Occupation and Income, Economic circumstances, Lifestyle, Personality and Brand Belief, Information Search
and pre-purchase Evaluation, Rise of Consumerism, Consumer Buying Process, Opinion Leadership Process,
Diffusion of Innovation, Brand Loyalty. 60 Researching Rural Market: Sensitizing rural market, Research design-
reference frame, Research approach, Diffusion of innovation, Development studies, PRA approach, The need for
PRA, Sampling, Operational aspects of data collection.

Module -3 Rural Marketing of FMCG's 7 hours

Rural Marketing of FMCG's: Indian FMCG industry, characteristics of Indian FMCG sector, Challenges in the
FMCG industry, Rural Marketing of FMCG's: Select case studies Rural Marketing of Consumer durables: Issues
related to consumer durables in the rural market, Rural Marketing of Consumer durables: Select case studies
Rural marketing of financial services: Marketing objectives and approaches, Evolution of rural banking after
independence, Challenges in marketing for banking services in rural, opportunities for banking in rural areas,
marketing strategies for banking services.

Module -4 Marketing of agricultural inputs 5 hours

Indian tractor industry: A brief overview, Challenges for Indian tractor industry, factors suggesting better future
prospects for tractor industry, marketing strategies for tractor industry Fertilizer industry in India: Marketing of
fertilizer industry, classification of fertilizer industry, Challenges for marketing of fertilizer industry, marketing
strategies for fertilizer industry.

Module -5 Marketing of agricultural products 7 hours

Profiling of Indian agricultural produces marketing, challenges in marketing of agricultural produce, Strategies to
promote marketing of agricultural produce. Corporate sector in agri-business: Reasons for increased interest of
corporate sector in agribusiness, opportunities in the agri-business, benefits of corporate driven agri-business
system involvement of corporate sector in agri-business.

Module - 6 Distribution and Communication Strategy 7 hours

Distribution Strategy: Introduction Accessing Rural Markets, Coverage Status in Rural Markets, Channels of
Distribution, Evolution of Rural Distribution Systems- Wholesaling, Rural Retail System, Vans, Rural Mobile
Traders: The last Mile Distribution, Haats/Shandies, Public Distribution System, Co-operative Societies
Behaviour of the Channel, Prevalent Rural Distribution Models- Distribution Models of FMCG Companies,
Distribution Model of Durable Companies, Distribution of fake products, Emerging Distribution Models-
Corporate —SHG Linkage, Satellite Distribution, Syndicated Distribution, ITC's Distribution Model, Petrol pumps
and Extension counters.

Communication strategy: Challenges in Rural Communication, A view of Communication Process, Developing
Effective- Profiling the Target Audience, Determining communication objectives, designing the message,
selecting the communication channels, deciding the promotion mix, Creating advertisement for rural audiences
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