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List of Courses related to Professional Ethics, Gender, Human Values, Environment and
Sustainability into the Curriculum

Course
Code

Name of Course

Name of
Program

Topic Related
to

BEIT307T

Universal Human
Values

Information
Technology

Professional Ethics
& Human Values

BEIT506T

Industrial Economics
and Entrepreneurship
Development

Information
Technology

Professional Ethics
& Human Values

BEIT308T

Environmental
Engineering (Audit)

Information
Technology

Environment &
Sustainability

BEELESO1T

Power Quality

Electrical
Engineering

Professional Ethics

BEELE705T

Electrical Installation
Design

Electrical
Engineering

Professional Ethics

BEELE703

Energy Management
& Audit

Electrical
Engineering

Environment &
Sustainability

BEELE406T

Environmental
Studies

Electrical
Engineering

Environment &
Sustainability

BEEE305T

Renewable Energy
Sources

Electrical
Engineering

Environment &
Sustainability

BEME4053

Professional Ethics

Mechanical
Engineering

Professional Ethics
& Human Values

BEME406P

Sports

Mechanical
Engineering

Professional Ethics
& Human Values

BEME406P

Yoga

Mechanical
Engineering

Professional Ethics
& Human Values

BEME406P

National Service
Scheme (NSS)

Mechanical
Engineering

Professional Ethics
& Human Values
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BEMES03T3

Elective-111-
Renewable Energy
Systems

Mechanical
Engineering

Environment &
Sustainability

BEETC5040T

Industrial Economics
and Entrepreneurship
Development

Electronics and
Telecommunication
Engineering

Professional Ethics
& Human Values

BEETC606T

Effective Technical
Communication

Electronics and
Telecommunication
Engineering

Professional Ethics
& Human Values

BEETC706A

Intellectual Property
Rights

Electronics and
Telecommunication
Engineering

Professional Ethics
& Human Values

BEETCB803P

Project Phase-2

Electronics and
Telecommunication
Engineering

Professional Ethics
& Human Values

BEETC409A

Universal Human
Values

Electronics and
Telecommunication
Engineering

Professional Ethics
& Human Values

BECVEGOST

Environmental
Engineering (open
Elective-I)

Electronics and
Telecommunication
Engineering

Environment &
Sustainability

BECSE305T

Ethics in IT

Computer Science
Engineering

Professional Ethics
& Human Values

BECSE306T

Universal Human
Values

Computer Science
Engineering

Professional Ethics
& Human Values

BECVES03T

Elective — I11- Water
& Waste Water
Treatment

Civil Engineering

Environment &
Sustainability

BECVE703T

Elective — | — Air
Pollution & Solid
Waste Management

Civil Engineering

Environment &
Sustainability

BECVEGOST

Environmental
Engineering-11

Civil Engineering

Environment &
Sustainability

BECVE 303T

Environmental
Engineering — |

Civil Engineering

Environment &
Sustainability
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Syllabus related to Professional Ethics, Gender, Human Values, Environment and Sustainability
into the Curriculum

1. Universal Human Values

Rashtrasant Tukadoji Maharaj Nagpur University,

Nagpur Faculty of Engineering and Technology
B.E 3¥sem (IT)

Subject: Universal Human Values (Theory)

CREDITS: 02

Teaching Scheme: 2 Hours/Week: Examination Scheme:

University Assessment: 35 Marks College Assessment: 15 Marks

Aim: To inculcate sensitivity among students towards themselves and their surrounding
including family, society and nature

Objective: The objective of the course is four fold:

Development of a holistic perspective based on self-exploration, about
themselves (human being), family, society and nature/existence.

Understanding (or developing clarity) of the harmony in the human being, family,
society and nature/existence

Strengthening of self-reflection.
Development of commitment and courage to act.

Course outcomes: By the end of the course,

Students are expected to become more aware of themselves, and their surroundings (family,
society, nature)

Students would become more responsible in life, and in handling problems with sustainable
solutions, while keeping human relationships and human nature in mind.

They would have better critical ability.

They would also become sensitive to their commitment towards what they have understood
(human values, human relationship and human society).
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Value education, definition, need for value education. The content and the process of value education, basic
guidelines for value education, self-exploration as a means of value education, happiness and prosperity as
part of value education. (6 hours)

Unit 2

Harmony of self with body, coexistence of self and body, understanding the needs of self and the needs of
body, understanding the activities in the self and the activities in the body. (6 hours)

Unit 3

Values in relationship, the five dimensions of human endeavour, the holistic perception of harmony in
existence.(6 hours)

Unit 4

Basics for ethical human conduct, defects in ethical human conduct, human rights violations and social
disparities, value based life. (6 hours)

Text Book: Human Values and Professional Ethics by R R Gaur, R Sangal, G P Bagaria, Excel Books, New
Delhi, 2010

Reference Books

Jeevan Vidya: Ek Parichaya, A Nagaraj, Jeevan Vidya Prakashan, Amarkantak, 1999.
Human Values, A.N. Tripathi, New Age Intl. Publishers, New Delhi, 2004.

Indian Ethos and Modern Management: Amalgam of the best of the ideas from the East and the
West, B.L. Bajpai, New Royal Book Bo., Lucknow, 2004

Human society in ethics and politics, Bertrand Russel, Routledge Publications, 2009
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2. Industrial Economics and Entrepreneurship Development

BEIT506 TINDUSTRIAL ECONOMICS AND ENTREPRENEURSHIP DEVELOPMENT
(Theory Credit: 03)

Teaching Scheme: Examination Scheme:

Lecture: 4 Hours/week Theory: T (U): 80 Marks T (I): 20 Marks

Tutorial: Nil Duration of University Exam. : 03 Hours

Objective:

Study of this subject provides an understanding of the scope of an industrial economics and
entrepreneurship development, key areas of business development, sources of finance, project
preparation, methods of taxation and tax benefits, significance of entrepreneurship and economic
growth, application of engineering skills in entrepreneurial activities etc.

UNIT I:
Industrial economics, Types of Business structures, top and bottom line of the organization, economic
analysis of business, economics of operations, economic prudence in business.

UNIT I1:

Market structures- Monopoly, Oligopoly, and Monopolistic competition. Pricing strategies, business
integration- forward backward integration, economies of scale, diseconomies of scale, liberalization,
privatization and globalization. Business cycles, optimum size of firm.

UNIT HI:

The functions of central bank and commercial banks, Foreign Direct Investment, Free trade vs.
Protectionism, Capital formation, Inflation, Recession and stagnation, Inclusive growth, Public-Private
partnership for development, Multiplier effect, Accelerator effect.

UNIT IV:

Entrepreneurship meaning, Major Motives Influencing an Entrepreneur, Factors Affecting
Entrepreneurial Growth. Project Formulation, Product development, Market Survey and Research,
Demand forecasting techniques, Techno Economic Feasibility Assessment — Preparation of Preliminary
Project Reports — Project Appraisal — Sources of Information — Classification of Needs and Agencies.
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Need — Sources of Finance, Term Loans, Capital Structure, venture capital. Angel funding, Financial
Institution, management of working Capital, Costing, Break Even Analysis, Network Analysis
Techniques of PERT/CPM — Taxation — Direct, Indirect Taxes.

UNIT VI:

Sickness in small Business, Major problems faced by SSls, Foreign Direct Investments and threat to
SSI, Technical consultancy organizations, safeguard measures against variation in currency value,
Government Policy for Small Scale Enterprises, tax holidays, and incentives to SSls.

TEXT BOOKS:

Industrial Economics. By, Ranjana Seth, Ane Book Pvt Ltd.
Modern Economic Theory By, K.K. Dewett. S.Chand.
Industrial Economics. By, JagdishSheth, Pearson Publication.

“Entrepreneurial Development” By, S.S.KhankaS.Chand& Co. Ltd. Ram Nagar New Delhi, 1999.
Hisrich R D and Peters M P, “Entrepreneurship” 5th Edition Tata McGraw-Hill, 2002.

Management of Entrepreneurship. By, N.V.R. Naidu, I.K. International Pvt Ltd.

REFERENCE BOOKS:

Business Economics. By, K.Rajgopalchar. Atalantic Publishers.

Microeconomics. By, Robert Pindyk

Business Economics. By, H.L. Ahuja,H. L. Ahuja,Louis Prof. De Broglie. S.Chand.

Rabindra N. Kanungo “Entrepreneurship and innovation”, Sage Publications, New Delhi, 1998.

Financing Small Scale Industries in India, By, K.C.Reddy.Himalaya Publication.
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3. Environmental Engineering (Audit)

Rashtrasant Tukadoji Maharaj Nagpur
University Syllabus for B.E. 111 Semester (IT)

Course Code

Category Mandatory Courses

Course Title Environmental Science

Scheme & credits L T Credits Semester
2 0 0 11

Course Outcomes

On successful completion of the course, the students:

1 Identify different types of air pollutions as well as explain their causes, detrimental effects on
environment and effective control measures.

2. Recognize various sources of water pollutants and interpret their causes and design its effective
control measure

3. llustrate various types of pollutants and waste management.
4. Analyze various social issues related to environment and challenges in implementation of
environmental laws.

Svllabus

Unit-1 Air pollution and its control techniques: (6 lectures)

Contaminant behavior in the environment, Air pollution due to SOx, NOx, photochemical smog, Indoor air
pollution Natural pathways for degradation: Carbon cycle, Sulphur cycle, Nitrogen cycle, Oxygen cycle.
Factors responsible for altering the composition of atmosphere (deforestation, burning of fossil fuels, industrial
and vehicular emissions, CFCs). Techniques to control Air pollution, ambient air quality and continuous air
guality monitoring, Control measures at source, Kyoto Protocol, Carbon Credits.

Unit-11 Water pollution and its control techniques: (6 lectures)

Major sources of water pollution: Eutrophication, acid mine drains, pesticides and fertilizers, dyeing and
tanning, marine pollution, microplastics Techniques to control water pollution: Conventional waste water
treatment-types of sewage, sewerage system, alternative systems, primary, secondary and tertiary processes
including aerobic and anaerobic techniques, safe disposal and its utility. Treatment schemes for waste water
from dairy, textile, power plants, pharmaceutical industries, and agro based industries such as rice mills

Unit-111 Other Environmental Pollution& Waste Management: (6 lectures)

Soil pollution: Soil around us, Soil water characteristics, soil pollution. Causes, effects & control : noise
pollution, nuclear & radiation hazards, marine pollution (Qil spills & Ocean Acidification) Solid waste
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management: Composting, vermiculture, landfills, hazardous waste treatment, bioremediation technologies,
conventional techniques (land farming, constructed wetlands), and phytoremediation. Degradation of
xenobiotics in environment: Petroleum hydrocarbons, pesticides, heavy metals Introduction, types of e-wastes,
environmental impact, e-waste recycling, e-waste management rules.

Unit-1V Social Issues and the Environmental Laws (6 lectures)

Concept of Sustainable development Water conservation, rain water harvesting, watershed management
Resettlement and rehabilitation of people; its problems and concerns. Environmental Laws (brief idea only)
Environment Protection Act, Air (Prevention and Control of Pollution) Act, Water (Prevention and control of
Pollution) Act, Wildlife Protection Act, Forest Conservation Act Issues involved in enforcement of
environmental legislation. Different government initiatives (brief idea only)- National ambient air quality
standard 2009, Swachh Bharat Abhiyan, National afforestation program and Act- 2016, National River
conservation plan and National Ganga River basin authority, Formation of National Green Tribunal

Activity

1. Field Trip & Report Writing

2. Case-study & Report Writing
Books suggested:

1) Benny Joseph, Environmental Studies, Mc Graw Hill Education (India) Private Limited

2) B. K. Sharma, Environmental Chemistry, Goel Publishing House, Meerut

3) P Aarne Vesilind, J. Jeffrey Peirce and Ruth F. Weiner, Environmental

Pollution  and Control, Butterworth-Heinemann

4) D. D. Mishra, S. S. Dara, A Textbook of Environmental Chemistry and Pollution Control, S.
Chand & Company Ltd.

5) Shree Nath Singh, Microbial Degradation of Xenobiotics, Springer-Verlag Berlin Heidelberg

6) Indian Environmental Law: Key Concepts and Principles edited by Shibani Ghosh, Publisher, Orient
BlackSwan, 2019. ISBN, 9352875796.

7) P. Thangavel & Sridevi, Environemental Sustainability: Role of Green technologies, Springer publications
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Power Quality

Elective- 11 BEELES0IT(3) POWERQUALITY
"“. - a - I. “ ' . u
| Students will know the vanous power qualty issucs Smdmu\nll!xnuclomdusund

such as voltage sag, swell, fMickers eic. with a waveform | Power quality standards for voltage saz. swell,
| dimortion. They will aiso icarm how 10 monitor, assess distontions. flickers oic

| amd mitigate tacec inucs Approach for power quality monitonng. asscssment
and nulgaton
_ Statc variablc model and harmonic estimation

Unit I: Introduction: lmportance of power quality, terms and defimtions of power quality as por 1EEE s3d. 1159, such
as transicuis. short and Jong duration voltage varations, intermuptions, shart and long voltage fluctuations. imbalance,
flickers and wransionts. Symptoms of poor power gualsty. Definitions and torminology of grounding Purpose of
groundimgs. Good grounding practices and probicms duc 1o poor grounding (X Hry)
Unit 11: Flickers & transient voltages: RMS voltage variations in power system and voltage regulation per uni sysiem,
complcx power. Principles of voltage regulation. Banic power flow and voltage drop. Vanous dewvices usad for voltage
regulation and Impact of reactive powesr mumagement. Vanous causcs of voltage fxcker and their effects. Short term and
long 1wrm flickers. Various means 10 redoce flickers. Transiont over voltages, sources, impalsive transionts, switching
transicnts, Effect of surge impedance and fne termination, control of transicnt voltages (10 Hry)
Umit 111: Voltage sag, swells and interruptions: Definimions of soltage sag and mtomupnions. Voltage sags versis
mtorruptions.  Econonme mmpact of wvoltage sag Maor causes and conseguences of voltage sags. Vollage sag
characienistics. Voliage sag asscssmoent. Influcnce of fault location and fault level on voliage sag Arcas of vainorability.
Asscssment of eguipment sensitivity 10 voltage ssps. Voltape sae *limits for computer oquipment, CBEMA_ ITIC, SEMI
F 42 curves. Representation of the resalts of voltage sags amalysis. Voltage sog indices. Mitigation messures for voltage
sags, such 2s UPS, DVR, SMEs, CVT aic., wility solutions and end user solutions (SHrs)
Unit TV: Wavcform Distortion: Definition of harmonics, imter-hannonics, sub-harmonics. Causes and cffect of
harmonsics. Volage verses carront disortion. Overview of Fourior mmalysis. Harmonic indices. A.C. quantatics under
non-sinusoidal conditions. Triplen hurmonics, characteristics and non characeerisiics harmonics. Harmonics serics and
paralicl resonances. Consequences of harmonic resonance. Princples for controlling harmonics. Roducing harmonic
currents in Joads Kaated tramsformer. Harmonic study procodure. Computer tools for harmonic analysis.  Locatmg
sources of harmonics. Harmonic filiormg, passive and active fikers. Modifying the systom frequency response. IEEE
Harmonic standard€19-1992 (10H)
Unit V: Power guality memitoring Noeed of power quahity monitoring and approaches followed n power quality
monionng. Power quahity monitoring objoctives and reguiremaonts. Initial siic survey. Power guality Instrumentation
Sclection of power guality monsors, scloction of monitoning location and ponod. Systom wade and disaroic power
quality monitoring. Sciting thresholds on moninors, datz colloction and analvsis. Sclection of transducers. Harmonic
mg, Transicnt foring, cvent recording und Micker monitoring (GHrs)
UNIT VI: Power Quality Assessment & Mitigation Power Quality assessment, Power quality indices and standards
for asscssment disturbances, waveform distortion, voltage and curront unbalances. Power asscssment undor waveform
disiortion condditions. Power guality state cstimustion. State variable model, obscrvability analysis, capabilitics of
harmonic state estimation. Test systoms. Mingation iechnigues at different environments (% Hrs)

Text Books
Titke of Book | Name of Author's . Edition & Publisher
Undorstanding power quality problems, voltage { M H | IEEE press, 2000, scrics on
Sag and iermuptions — .4 POWEE CUpInCCTINg
Electrical power system quality | RC. Dugan, MF. McGranghan_ | 2, McGraw Hill Pub
/S Santoso, H. Wayne Besty

Power system quality asscssment | J. Amllags MR Waison S Chan | John Wilcy and sons
Electric power quality | G I Heydt =
“Power systom harmomcs: Ccmpma maidu\g &v\'paz\du Manuci Ma&'zgzl 1 John \nlc\ and sons id

_and analysis
Power Systom Harmonics 1. Amillaga & N. Watson
IEEE sd 5191992 IEEE sd 1159 IEEE
reoonmended  practices and  requiraments  for
hanmonics control m clecincal power sysiem
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1. Electrical Installation Design

BEELE 705 T - ELECTRICAL INSTALLATION DESIGN

Learning Objectives | Lurning Outcomes
The course will prepare students Upon the completion of this course,
. The course will prepare students 10 | a. The students will understand concept of load forecasting. solve

understund  methodology  of mm\
of | b

forecasting  and  asscssment
clectrical loads, types of clectric
loads and selection of apparatus for
controlling clectrical power

The course will prepare studenis 1o
design the distribution system for
residential, commercial, industrial
applications and unlity distnibation
networks and illummation design

Ihe course will prepare students fo |

understand methods of instaliation,
testing  and  commissioning  of
clectrical apparatus and conducions
The course will prepare the
students 10 understand statutory
reguirements related 10 clectrical

problems hased on regression analysis.

The studonts will be able to draw single line dagrams with
specifications for clectrical distribution networks for residential and
commercial installations

The students will be oble o draw single line diagrams with
specifications for distribution networks, motor and power control
centers  for industrial installations and  design  roactive  power
COMPENsation

The students will be able to understand construction, types and
selection of PVC’ XLPE cables and overhead conductors

Studcnts shall be able to design 11kV and 33 kV substations for
uttlity and ndustrial  installations and specify the ratings and
spectfications of apparatus used

Students shall be able 1o understand procedure for receipt. storage,
testing and commissioning of ransformers along with its accessories
viz OTL WTI, Silick Gel Breather, MOG, Buchholz relay ¢ic

Students will be able 1o determme fault level at vanous locations in
mdinl networks and be uble to find mating and location of serics
TCACIOnS

Students will understand the relevant provisions of TE rules for jow
medium and high voltage installations

Students will be able to understand provisions for system and
equipment carthings as per 1S 3043

design, safety and protection

Unit 1:

Electrical load assessment. (4H)
Concept of clecincal load, caregonics of load, tvpes of loads, connected load, demand factor, Maximum demand,
diversity fictor, load factor, power factor, TOD Tanfl Industrial Electric Bills,

Cables, conductors & bus-bars: (4H)
Construction, sclection, mstallation, testing of LT/ HT c¢ables, overload & short circuit rstings, rating factors; Overhead
line conductors, copper and aluminium bushars.

Llmit 2:

Switching & protection devices: (SH)
Twpes, specifications; sclectons of wsolstors, switches, swrich fuse units, MCB, ELCB, MCCBACB, VCB, SF6
breakers, dropout’ horn gap fuses, AB switches, contactors for voluuges upto 33 kV. Various types of protective releases
for above circuit breakers

Svmmetrical Short Circuit Calculations: (4
Delermining symmetrical short circuit currents s various locations for sclecting proper circuit breaker rating &
determining vitlue of series reactars for limiting short circuit current. Overcurrent protection with two phase fault & one
ground fanlt relays

Unit 3:

Electric supply to Induction Motors in industries: (SH)
Types of motors, SLD and working of DOL’ Star-Delty’ Autotransformer stariers: types, specifications. sceloction of
power contactors, Overload relays, short circuit protective devices

Reactive pow n ot in ind 3 (4H)
Reactive power compensation in industries using stano capacitors, use of Power Triangle, Calculating payback period
for capacitor mvestment due 1o reduced system currents,

Unit 4
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Transformers:

Specifications, ratings. selection, installation, lesting & commissioning
Substations:

11EV & 33 kV, mdoor cutdoor substatsons, plan clevations, Earthine Armangement

Design of Industrial Electrical Installations: (8H)
Preparing load list, assessing vanous factors associated with loads, selection of transformer, design of PCC & MCC.
selection of all the associated clectrical apparatus, bushars, cables, switchgear, protective devices, carthing system,
ICSUME . COMIMISSIONmME.

Unit 6:

Earthing (1S 3043): (4H)
Necessity of earthing, concept of system & equipment carthing, definitions of various torms, types of carthing, carth
tester and measurement of carth resistance

IE Rules: (4H)
Imporiant IE Rules applicable 10 residential, commercial & industnal instailanions

: _TextBooks [
Title of Book | Name of Author/s | Edition & Publisher
Electric Power Dismmbution system | AS Pabla | Tata McGraw-Hill
Course m Electrical Power | BV Gupta, ML Soms, U S | Dbampat Ra1 and Sons,
| Bhatcygr 1987

\'
Electrical Substation Engimeering & Practice | S. Rao | Kamnns Tech. Publ., 1992
|
Reference Books - .
Design of Electrical Insiallations ‘ V.K Jam, Er. VK. Jam & Er Laxmi Publications Pwt

i Amitabh Bajas Limited, 01-Jan-1993

| Elecirical Engmeerig Handbook ['C.L Wadhwa

[ indian Eleciriity Regulation 1956 |

BEECE 705 P - ELECTRICAL INSTALLATION DESIGN (PRACTICAL)

A. Visit for Comprehensive study of cxisting electrical installation:

Student should visit a ressdential’ commercial or industnial facility, preferably wath its own transformer substation
and

Understand the processes in which the clectricity is used and characterize the processes viz Lighting heating,
cooding. mr-conditioning. ventilation, pumping and other industry specific applications like mixing. pulverizing
machining, welding etc

Prepare a list of all the loads demanding elecinc supply and assess “connectad load™

Get the copies of af least six previous clectric bills and determmine the “demand factor™, “load factor™ power factor™
2AC

Study the wani¥ strucrure and note vanioos costs, taxes and duties, Understand TOD tanil. Note the sanctioned load,
contract demand eic

Note how the establishment receives electnc supply (overbesd’ underground), its voltage level (HT/LT, singlc phase
w0 wire’ three phase three wire, (hree-phase four wire etc. Note the specifications of incoming conductor’ cable
Note the type of energy meter usad by electnicity board (amalogoe’ digial, single’ three phase, directly coanected
CT operated, HT metering cubical)

Draw the power flow diagram of the clectncal installation including ransformers, stand- by DG supply

Convent the power flow diagram mto smgle Ime dmgram (SLD). Identify diffcrent components of Power Control
Center (PCC) and Motor Control Center (MCC).  Specify the cosrent mimg and specifications of various HU/LT
switchgear and control- gear
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Idennly various protections ngainst earth leakage, overloads and short eircuits

Note in details the Earthing System, types, material used and quantiy of carth electrodes ele

Note reactive power munagement system, (ypes and rating of capacitors, manual’ sutomatic control of PF
improvement capacitors, Location of capacitors in system

Submit the report for assessment

B) Understanding the operating principle, construction and internal parts of clectrical apparatus
cquipments:

Power and Control contactors: power canfacts, controd comtacts, fixed’ moving contacts, magnetic circuit, copper
shading band in AC contactors, operating coil, ure chutes: disnuntling & assembly of contactors. Capacitor Duty
Contactors Rutlng & Specifications,

Switchgear; Reswirable/ HRC mamn switches (Switch fuse, fuse switch units), MCB/ MCCB (Thermal/ magnetic
relouse), Overload relays, Identifying difference betweon switch and ciromt breakers. Single vs double break
arrangement of contacts

Transformer accessories. Buchbolz Reluy, Oi temperature lndicator (OT1), Winding Temperature Indicator
(WTH, magnetsc Ol Leve! Gauge, Sihica Gel Breather

C) Performing Routine Testy:

OC/ SC sest on $ kKVA, Throe -phase, delta- star trunsformer Megger Test

Tums ratio, magnetic Balance Test; Megger Test on three phase ransformer

Megger and Contimuity test for HT/ LT cables.

) Assembling and testing of DOL und Automatic Star Delta Starters.

D) Simulation for 3-phase short circuit carrent i distribution system using software like e-tlap

E) Commen HT equipments: construction, operation, specificutions, ratings of 11 kV AB Switch, Drop Out/ Horn
Gap fuse, Distribution/ station class lightening arrestors

F) Earthing system: Study of various types of Earth clectrodes (rod/'pipe/plate). maintenance free carth electrodes,
Measurement of Earth clectrode resistance and measurement of soil resistivity

G) Some practicads based on illumination

H)Preparing o list of reputed naticaal! global munufcturers in Electrical syvsiems, their product range
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2. Energy Management & Audit

Elective-1  BEELE703T (4) ENERGY MANAGEMENT AND AUDIT

. Learning Objectives Lrnrn‘lrub Outcomes
To understand the need of encrgy audit and the | A student will able to
mechanism through which it should be carry out and | o Know Present energy scenario with need of energy
also to munage the electric and thermal energy audit and energy conservation
o Understand various aspects of energy audit such as
planning, monitonng and implementation
| Manage electric and thermal energy in the industry

Unit 1: Basics of Encrgy Management and Conservation (10 Hry)

Global and Indian energy scenario. Global environmental concerns, Climate Change, Concept of encrgy
management, energy demand and supply, economic unalysis; Carbon Trading & Carbon foot prints

Encrgy Conscrvation: Basic concepts, Energy conservation in household, transporiation, agricultural, service and
mdustrinl sectors; Lighting & HVAC systems in buildings

Unit 2: Energy Audit (8 Hrs)
Definition, need, and types of energy audit; Energy management (audit) approach: Understanding energy costs,
bench marking, energy performance, mutching encrgy use (o requirement, muamizing system  efficiencics,
optimizing the wput energy requirements, Fuel & energy substitution; Encrgy audit imstruments. Encrgy
Conservation Act; Duties and responsibilitics of energy managers and suditors

Unit 3: Material & Energy balance and Waste Heat Recovery (% Hry)

Facility as an energy system; Methods for preparing process flow; material and energy balance diagrams
Cogeneration and waste heat recovery,

Unit 4: Encrgy Action Planning, Monitoring and Targeting: (8 Hry)

Encrgy Action Planning = Key clements; Force field analysis, Energy policy purpose, perspective, contents,
formulation, ratification; Organizing the management: location of encrgy munagement, 10p management support,
managerial function, roles and responsibilities of energy manager, accountability, Motivation of employecs
Information systeme-designing barriers, strategies, Marketing and communicating: Triining and planning

Monitoring and Targeting : Defining moniloring & targeting. Elements of monttoring & targeting: Dot and
miormation analysis; Techniques: energy consumption, production, cumulative sum of differences (CUSUM);
Energy Service Companies, Energy minagement information systems; SCADA systems

Unit §: Electrical Energy Management: (8 Hry)

Supply side: Methods 10 minimize supply-demand gap, renovation and medermization of power plants, reactive
power management, Demand side management: conservation in motors, pumps and fin systems, energy efficient
motors

Unit 6: Thermal encrgy Management: (8 Hry)

Encrgy conservition in boilers, steam turbines und Furnaces, Application of FBC, Heat exchangers und heat putmps

Titlc of Bwk \uuu' \mluu'/\ : Ellmml & l’uthur

Handbook on [um.\ Audits and Management | Amit Kumar rup TERI

Energy Management Handbook Wayne C. Tumner | Wiley Inler  Science l

| Publication

ercrcncc Books

Pnnuplcs of hlcq._w Conservation Archie, WC ulp \ Mdn.m Hnll 1991

Encrgy \lan.xguncm PO (all.ngh.m " McGraw - Hill Book |
Compuny, 1991

H.mdhouk of Energy Engineering Thuman A und Mehta D Pyl ’\ The l-uumo\ml Press

Burcau ufl'nup Efficiency Study material for

Encrgy Managers and Auditors Examination
Paper | to IV ) ) | ——
Handbook of Energy Audit and Environment | Y.P. Abbi, Shashank Jain TERI
Management ‘
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3. Environmental Studies

(ENVIRONMENTALSTUDIES | L=3 | T=0 | P=0 Credits=

Examination College Assessment University Examination ‘ Total Lg" ,F_:mm

Scheme |ration
20 80 \ 100 3 Hrs

| SEELEAGGT

|
|

Learning Objective Learning Outcomes
o Student will be able 1o leam the natrl sources available. | The siudent on completion of course will understood the
» Studemts will also leamn aboul ecosystem, biodiversity, | @ Ecosystem
pollution ¢ Environmental issues related with social and human
o Student will also leamn the effect on environment on |  populution.
social aspects and Human population  Biodiversity and its conversion

Unit 1 : Multidisciplinary nature of environmental studies

Definition, scope and importance (2 lectures)
Need for public awareness.

1

Unit 2 : Natural Resources :

Renewable and non-renewable resources :

Natural resources and associated problems.

a) Forest resources - Use and over-exploitation, deforestation, case studies. Timber extraction, mining,
dams and their effects on forest and tribal people

b) Water resources - Use and over-utilization of surface and ground water, floods. drought. conflicts
over water, dams-benefits and problems.
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¢) Mineral resources @ Use and exploitation, environmental effects of extracting and using mineral
resources, case studies.

d) Food resources : World food problems, changes caused by agriculture and overgrazing, effects of
modern agriculture, fertilizer-pesticide problems, water logging, salinity, case studies.

¢) Energy resources : Growing energy needs, renewable and non renewable, energy sources, use of
alternate energy sources. Case studies

1) Land resources : Land as a resource, land degradation, man induced landshides, soil erosion and
desertification. Role of an individual in conservation of natural resources. Equitable use of resoureces
for sustainable lifestyles. (8 lectures)
Unit 3 : Ecosystems

* Concept of an ecosystem.

* Structure and function of an ecosystem.

* Producers, consumers and decomposers

* Energy flow in the ecosystem

* Ecological succession.

* Food chams, food webs and ecological pyramids

» Intreduction, types, characteristic features, structure and function of the

following ecosystem :-

a. Forest ecosystem

b. Grassland ecosystem

¢. Desert ecosystem

d. Aquatic ecosystems (ponds, streams, lakes, rivers, oceans, estuaries) (6 lectures)
Unit 4 : Biodiversity and its conservation

* Introduction — Definition : genetic, species and ecosystem diversity.

* Biogeographical classification of India

* Value of biodiversity : consumptive use, productive use, social, ethical, aesthetic

and option values

* Biodiversity at global, National and local levels.

* Inida as a mega-diversity nation

v

» Hot-sports of biodiversity.

* Threats to biodiversity : habitat loss, poaching of wildlife, man-wildlhife conflicts

» Endangered and endemic species of India

* Conservation of biodiversity : In-situ and Ex-situ conservation of biodiversity. (8 lectures)
Unit 5 : Environmental Pollution

Definition

* Cause, effects and control measures of -

a. Air pollution

b. Water pollution

¢. Soil pollution

d. Marine pollution

¢ Noise pollution

f. Thermal pollution

¢. Nuclear hazards

* Solid waste Management ; Causes, effects and control measures of urban and

industrial wastes

* Role of an individual in prevention of pollution,

* Pollution case studies,

* Diaster management : floods, earthquake, cyclone and landslides. (8 lectures)
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Vi

Unit 6 : Social Issues and the Environment

* From Unsustainable to Sustainable development

* Urban problems related to energy

« Water conservation, rain water harvesting, watershed management

* Resettlement and rahabilitation of people; its problems and concemns. Case
Studies

« Environmental ethics : Issues and possible solutions

* Climate change, global warming, acid rain, ozone layer depletion, nuclear
accidents and holocaust. Case Studies

* Wasteland reclamation,

« Consumerism and waste products.

* Environment Protection Act

« Air (Prevention and Control of Pollution) Act

* Water (Prevention and control of Pollution) Act

» Wildlife Protection Act

* Forest Conservation Act

* Issues involved in enforcement of environmental legislation

* Public awareness (7 lectures)
Unit 7 : Human Population and the Environment

* Population growth, variation among nations.

* Population explosion — Family Welfare Programme.
Vil

* Environment and human health.

* Human Rights

* Value Education

« HIV/AIDS.

* Women and Child Welfare.

* Role of Information Technology in Environment and human health.

* Case Studies (6 lectures)
Unit 8 : Field work

« Visit to a local area to document environmental assetsriver/

forest/grassland/hill/mountain

« Visit to a local polluted site-Urban/Rural/Industrial/Agricultural

* Study of common plants, msects. birds.

* Study of simple ecosystems-pond, river, hill slopes, etc (Field work Equal to 5 lecture hours)
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4. Renewable Energy Sources

1II Semester B.E. (Electrical Engineering)
RENEWABLE ENERGY STUDIES
Total Credit- 04
Subject Code:-BEEE3OST
Teaching Scheme Examination Scheme
Theory-03 Hours/Week Th (U)= 70 Th(I)=30
Tutorial/ Activity -01 Howrs'Week Duration of Umiversity Exam:- 3 Howrs
Practical:-

Course Objectives
Students will be able to -
e Demonstrate understanding of the different types of renewable energy technologies

that are currently available, and how they are used to provide energy.
Identify strengths and hmtations associated with the different renewable energy
technologies.
Identify the cwrent major uses of energy (ie., m agrculture, manufacturing,
residential, ete.).

Course Outcomes:
After studying the course, the students will be able to demonstrate the ability to

CO1. Memorize the fundamental of solar radiation geometry

CO2. Identify and analyse the process of power generation through solar photovoltaic

CO03. Highlighting the various applications of Solar Energy.

CO4. Outline the site requirement criteria for wind fanu & compare different types of wind
generators.

COS. Identifying non-conventional Energy sources such as Geothermal, MHD, Biomass, Fuel
cell, Tidal, Ocean for generating Electricity.

Unit I- Solar Radiation & its Measurement (06 Hrs)

Solar Radiation & its Measurement: Solar Constant, Solar radiation at earth's surface, solar
radiation geometry, solar radiation measurement, estimation of average solar radiation, solar
radiation on tilted surfaces

Unit 2 — Selar Photovoltaic power generation (10 Hrs)

Solar Photovoltaic power generation: Physics of solar cells, Charactenistic of solar cell, series
and paralle] connection, types of solar cell, module manufacturing, partial shading, bypass and
blocking diode, load calculation, different panel calculations and selection (Monocrystalline,
Polycrystalline etc), Calculation of Solar rooftop setup (rating); stand alone PV system with
battery and grid connected PV system with Net Metering, Introduction to MPPT
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Unit-3 Application of Solar Energy (07 Hrs)
Application of Solar Energy: Solar water heating, space heating, space cooling, solar thermal
heat conversion, Solar Cooking, Solar pumping. Solar Water pumping for agriculture purposes.
Calculation of solar setup required in solar water pumping, Solar Green Houses, Hydrogen
production from Solar Energy.

Unit —4 Wind Energy (10 Hrs)

Basic principles of wind energy conversion, wind energy conversion system, wind data & energy
estimation, site selection consideration, basic components of wind energy conversion system
(WECS). classification of WEC system, generating system, energy storage, application of wind
energy. Stand-Alone and Grid Connected Wind-Electrical Power System

Unit- 5 Other Nonconventional Energy Source (07 Hrs)
Brief Introduction to operating principles only: Small scale hydro electric power generation,
Energy from Bio —Mass, Geothermal Energy, MHD power generation, Fuel cell, Energy from
Ocean, Ocean thermal electric conversion (OTEC), Claude & Anderson cycles. Hybnd cycle,
Energy from Tides ,Estumation of Energy & Power in simple single basin ,Tidal system

Text Books:

1. Non Conventional Energy Sources G.D. Rai, Khanna publishers
Non Conventional Energy Resources B. H. Khan 2nd , The McGraw Hill Companies
Solar Energy: Principles of thermal collection and storage, S. P. Sukhatme 2nd edition, Tata
McGraw Hill Publishing Company Ltd.
Solar Photovoltaics: Fundamental, Technologies and Applications, Chetan Singh Solanki |
3" Edition, PHI Leaming Pvt. Ltd.
Non-Conventional Energy Sources and Utilization, R K. Rajput, S. Chand Publications.
Non-Conventional Energy Resources, D S Chauhan, S K Srivastava, New Age International
Publishers

Reference Books:

1. Fundamentals of Renewable Energy Processes, Aldo Viewra da Rosa, Juan Carlos
Ordonez, Fourth Edition, Elsevier Academic Press

2. Wind and Solar Power Systems: Design, Analysis, and Operation, Mukund R. Patel
and Omid Beik, THIRD EDITION CRC PRESS( TAYLOR & FRANCIS)

3. Renewable & Efficient Electric Power Systems, Gilbert Masters John,, Wiley and
son’s publications,
Solar Energy . Robert Foster. Majid Ghassemi and Alma Cota, CRC Press
Renewable Energy Systems, David M. Buchla, Thomas E. Kissell, Thomas L Flovd,
1st edition, Pearson Publication
Ocean Energy: Tide and Tidal Power, R. H. Charlier, Charles W. Finkl, SPRINGER

Reference Links:
e http://www.nptel.iitm.ac.in/
® www.ocw.mit.edu
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5. Professional Ethics

RTM Nagpur University
Mechanical Engineering

Professional Ethics Syllabus
(Theory) BEME4o05T

Maximum Marks

Exam
Hours / Week Continu | Univer Duratio

al sity n (Hrs.)
Assessm | Exami Total
ent nation

Semester Course Title (Subject)

Professional 30 70
Ethics

Course Objective
The objective of this course is—

The objective of this course is to inculcate the sense of social responsibility among
learners and to make them realize the significance of ethics in professional
environment so as to make them

a global citizen

Course
Outcomes

After successful completion of this course the student will be able to:

Understand basic purpose of profession, professional ethics and various moral and social
issues

CO2 | Analyze various moral issues and theories of moral development

CO3 | Realize their roles of applying ethical principles at various professional levels

CO4 | Identify their responsibilities for safety and risk benefit analysis.

CO5 | Understand their roles in dealing various global issues

COo1
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Professional Ethics SYLLABUS (Theory )
Contents No of hours

Unit | 08
Human Values, Morals, values and Ethics, Integrity, Work ethics, Service learning,
Civic virtue, Respect for others, Living peacefully, Caring, Sharing, Honesty,
Courage ,

Unit 11
Engineering Ethics, Senses of ‘Engineering Ethics’, Variety of moral issues, Moral
dilemmas, Moral Autonomy, Kohlberg’s theory, Gilligan’s theory

Unit 11
Engineering as Social Experimentation, Engineering as Experimentation, Engineers
as responsible Experimenters, Codes of Ethics, A Balanced Outlook on Law

Unit IV

Safety, Responsibilities and rights, Safety and Risk, Assessment of Safety and Risk,
Risk Benefit Analysis and Reducing Risk, Collective Bargaining, Professional
Rights, Employee Rights

UnitVv

Global issues, Multinational Corporations, Computer Ethics, Weapons Development,
Engineers as Managers, Consulting Engineers, Engineers as Expert Witnesses and
Advisors, Corporate Social Responsibility

References:

Text Books Recommended:

Professional Ethics by R. Subramaniam — Oxford Publications, New Delhi.

Human Values And Professional Ethics by Jayshree Suresh and B. S. Raghavan, S. Chand
Publications

Ethics in Engineering by Mike W. Martin and Roland Schinzinger — Tata McGraw-Hill — 2003.
Human Values & Professional Ethics by S. B. Gogate, Vikas Publishing House Pvt. Ltd., Noida.

Professional Ethics and Human Values by A. Alavudeen, R.Kalil Rahman, and M.
Jayakumaran — University Science Press.

Engineering Ethics & Human Values by M.Govindarajan, S.Natarajan, and
V.S.SenthilKumar-PHI Learning Pvt. Ltd — 2009.

Professional Ethics and Human Values by Prof.D.R.Kiran-Tata McGraw-Hill — 2013
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6. Sports

RTM Nagpur University
Mechanical Engineering —
IV Sem SPORTS

Course Code- BEME406P

Maximum Marks

Exam
Hours / Week Continu | Univer Duratio

al SIY | 1otal | N(Hrs)
Assessm Exami
ent nation

Semester Course Title (Subject)

&1V SPORTS 00 00

COURSE OBJECTIVE

Through sports, students should able to build a wide range of abilities and skills
such as

leadership, confidence, teamwork, patience, self-reliance, trust, and many more

which facilitate the overall development of an individual

Students should learn to manage time between their lectures, sports, and
personal life.

EXPECTATION FROM INSTITUTES

Provide sports facilities
Provide platforms for participation in events
Develop interest for sports amongst students

Conduct regular events (every month) in college for all indoor and outdoor sports




“Service to the Society through Quality Technical Education”

KDK College of Engineering, Nagpur
(Accredited by NAAC & NBA)
Approved by AICTE, Recognized by UGC under Section 2(f) of the UGC Act, 1956
Affiliated to Rashtrasant Tukadoji Maharaj Nagpur University

RTM Nagpur University
Mechanical Engineering —
IV Sem YOGA

Course Code- BEME406P

Maximum Marks

Exam
Hours / Week Continu | Univer Duratio

al SIY | 1ot | N(Hrs)
Assessm Exami
ent nation

Semester Course Title (Subject)

n &IV 00 00

COURSE OBJECTIVE

To introduce basic wellness principles and practices of Yoga to students

To bring awareness of the fundamentals of Yoga for wellness in their daily lives

To bring peace and harmony in the society at large by introducing the Yogic way of life.

EXPECTATION FROM TRAINERS

. Brief to origin of Yoga,

. History and Development of Yoga: Vedic Period, Classical Period, Post
classical period, Modern Period.

. Etymology and Definitions of Yoga in classical Yoga texts

. Meaning, Aim and Objectives of Yoga,

. Misconceptions about Yoga;

. True Nature of Yoga;

. Principles of Yoga;

. Basis of Yoga.




8. National Service Scheme (NSS)

RTM Nagpur University
Mechanical Engineering -1V

Sem

National Service Scheme

Maximum Marks £
Hours / Week : : xam
Semester Course Title (Subject) C_re Continu Ur!lver UL
dits al sity Total | N(Hrs)
L T p Assessm Exami
ent nation
&IV Natlor_lal 0] 0 3 | 00 00 00 | 00 00
Service
Scheme
(NSS)
Sr.
COURSE OBJECTIVE
No.
1. Understand the community in which they work.
2. Understand themselves in relation to their community.
3. Identify the needs and problems of the community and involve them in problem-
solving.
4. Develop among them a sense of social and civic responsibility.
. 5. Utilize their knowledge in finding practice solutions to individual and community
problems.
6. Develop competence required for group-living and sharing of responsibilities.
7. Gain skills in mobilizing community participation.
8. Acquire leadership qualities and democratic attitudes
9. Develop capacity to meet emergencies and natural disasters.
10. Practice national integration and social harmony

EXPECTATION FROM TRAINERS
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5. To assist and guide the NSS unit for implementation of NSS programs at college level
6. To advise in organizing camps, training and orientation programs for the NSS volunteers
7. To visit the NSS units for monitoring and evaluation.
8. To ensure implementation of NSS regular activities and special camping programs
RTM Nagpur University
Mechanical Engineering —
IV Sem
National Cadet Corps (NCC)
Course Code- BEME406P
Maximum Marks E
AIIBATEES C Continu | Univer D xartr)
Semester Course Title (Subject) d_re | ; uratio
its a sity Total | N(Hrs)
L T p Assessm Exa}ml
ent nation
National 0| O 3 00 00 | 00 00
" &IV Cadet
Corps
(NCC)
ABOUT NCC
1. NCC is the Indian military cadet corps wing of the Indian armed forces.
2. NCC offers training to the students of schools and colleges.
3. This is not compulsory training for all students.
Sr. OUTCOMES EXPECTED
No.
During the training of NCC, candidates should get the basic military training. This
1 | training should be conducted to develop the interest of young students in all three
forces; the army, the navy and the air force of India. Students should be able to
check their abilities
to join the Indian Defence Services.
Sr. No. AIM
1 To create an organized, trained and motivated youth, create soldiers for the nation,
develop the leadership skills in the youth.
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9. Elective-111: Renewable Energy Systems

BEMES803T3: ELECTIVE-III: RENEWABLE ENERGY SYSTEMS (Theory)
CREDITS: 04

Teaching Scheme Examination Scheme
Lectures: 3 Hours/Week Duration of Paper: 03 Hours

Tutorial: 1 Hour/Week University Assessment:
80 Marks

College Assessment: 20 Marks

Course Objectives and Expected Outcomes : This course is designed to make the
students conversant with the non conventional energy sources and their utilization to
harness power. The students will learn the solar energy utilization with its
applications. The students will also understand the various methods by which energy
can be generated from wind, ocean tides, Geothermal phenomenon, Biogas and MHD.
At the end of this course, students will appreciate the importance of renewable energy
systems & will be able to build them.

UNIT - | [ 8 Hrs]

Solar Energy: Introduction, solar constant, spectral distribution of solar radiation,
beam & diffuse radiation, measurement of solar radiation and measuring instruments.
Solar radiation geometry, solar angles, estimation of average solar radiation, radiation
on tilted surface, tilt factors, solar fuel cell.

UNIT -1 [8Hrs]

Solar flat plate collectors: Types of collectors, liquid flat plate collectors, solar air
heaters, transmissivity of glass cover system, collector efficiency, analysis of flat plate
collector, fin efficiency, collector efficiency factor and heat removal factor, selective
surfaces, evacuated collectors, novel designs of collector.

UNIT = 111 [ 8 Hrs]

Concentric collectors: line focusing, point focusing and non focusing type, central
receiver concept of power generations, compound parabolic collector, comparison of
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flat & concentric collectors. Applications of solar energy to water heating, space
heating, space cooling, drying refrigeration, distillation, pumping. Solar furnaces, solar
cookers, solar thermal electric conversion, solar photo- voltaics. Solar energy storage,
sensible, latent and thermo chemical storage, solar pond.

UNIT - IV [ 8 Hrs]

Biogas: - Introduction, bio gas generation, fixed dome & floating drum biogas plants,
their constructional details, raw material for biogas production, factors affecting
generation of biogas and methods of maintaining biogas production, digester design
considerations, fuel properties of biogas and utilization of biogas.

Bio Mass :- Introduction, methods of obtaining energy from biomass, Incineration,
thermal gasification, classification of gasifiers & constructional details, chemistry of
gasification, fuel properties, applications of gasifiers.

UNIT -V [ 8 Hrs]

Wind and Ocean energy: - Power in wind, forces on blades. Wind energy: Basic
principle of wind energy conversion, site selection consideration, wind data and energy
estimation. Basic components of WECS classification of WEC systems, Savonius and
Darrieus rotors applications of wind energy.

Ocean energy: Introduction, ocean thermal electric conversion, open and closed cycle
of OTEC, hybrid cycle, energy from tides, basic principles of tidal power & components
of tidal power plants. Single & double basin arrangement, estimation of tidal power
and energy.

UNIT - VI [8Hrs]

Geothermal and MHD power generation:

Geothermal energy: Introduction, classification of geothermal systems, vapour
dominated, liquid dominated system, total flow concept, petrothermal systems,
magma resources, applications of geothermal operational & environmental problems.

Magneto Hydro Dynamic power generation: Introduction, principles of MHD power
generation, MHD open and closed systems, power output from MHD generators.

NAAC-SSR| Criterion 1 — Curricular Aspects
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LIST OF TUTORIALS: Tutorials based on above syllabus.

TEXT BOOKS:
1. Renewable Energy Recourses: Basic Principle and
Applications: G.N.Tiwari and M.K. Ghosal, Narosa publication.
2. Non-Conventional Energy Resources: B.H. Khan, Tata
McGraw Hill.
3. Solar Energy Utilization, G.D. Rai. Khanna pulishers.
4. Industrial Energy Conservation, D. A. Ray, Pergaman
press.

REFERENCE BOOKS:
1. Non-Conventional Energy Sources , G.D. Rai, Khanna
publishers.
2. Solar Energy, S.P. Shukhatme, Tata McGraw Hill
Education.
3. Renewable Energy Sources and Emerging Tech., Kothari.
PHI.
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10. Industrial Economics and Entrepreneurship Development

Rashtrasant Tukadoji Maharaj Nagpur University. Nagpur
Electronics and Communication/ Electronics & Telecommunication

Engineering/Electronics Engineering
B.Tech.5S th Semester

Subject: INDUSTRIAL ECONOMICS AND ENTREPRENEURSHIP
DEVELOPMENT.

Examination Scheme:
Units: 05.

Marks: Internal - 30
External - 70

Objective

Study of this subject provides an understanding of the scope of an industrial economics and
entrepreneurship development. kev areas of business development. sources of finance. project
preparation. methods of taxation and tax benefits. significance of entrepreneurship and
economic growth. application of engineering skills in enfrepreneurial activities etc.

Course Outcomes:After completing the course, students wiill be able to:

CO1. Understand different types of business structure.

CO2. Acquire the knowledge of different market structures and New economic policy
CO3. Grasp the functions of banks, taxations system and implications of Inflation.

CO4. Identify various sources of finance

CO5. Analyse the problems of Small Scall Industries and government’s policies for them.

1. Industrial economics. Types of Business structures. top and bottom line of the
organization. economic analysis of business. economics of operations. economic
prudence in business.

9

Market structures- Monopoly. Oligopoly. and Monopolistic competition. Pricing
strategies. business integration- forward backward mtegration, economies of scale.
diseconomies of scale. liberalization. privatization and globalization. Business cycles.
optimum size of firm.

3. The functions of central bank and commercial banks. Foreign Direct Investment. Free
trade vs. Protectiomism_ Inflation Recession. Inclusive growth Public-Private
partnership for development
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4. Need — Sources of Finance. Term Loans. Capital Structure. venture capital. Angel
funding_ Financial Institution. management of working Capital. Break Even Analysis.
Taxation — Direct. Indirect Taxes.

N

Sickness in small Business. Major problems faced by SSIs. Foreign Direct
Investments and threat to SSL. Technical consulfancy organizations. Government
Policy for Small Scale Enterprises. tax holidays. and incentives to SSIs.

TEXT BOOKS

Industrial Economics. By. Ranjana Seth. Ane Book Pvt Ltd.
Modern Economic Theory By, KK Dewett. S.Chand.
Industrial Economics. By. Jagdish Sheth. Pearson Publication

“Entrepreneurial Development™ By. S.S KhankaS Chand& Co. Ltd. Ram Nagar New Delhi,
10090
Hisnich R D and Peters M P. “Entrepreneurship” 5th Edition Tata McGraw-Hill. 2002.

Management of Entrepreneurship. By, N.-V.R. Naidu. LK International Pvt Ltd.
Entrepreneurial Development. By, S_Anil Kumar. New Age Intemational
Small- Scale Industries and Entrepreneurship. By. Dr. Vasant Desai, Himalaya Publicafion

REFERENCE BOOKS:

Business Economics. By. K Rajgopalchar. Atalantic Publishers.

Microeconomics. By. Robert Pindyk

Business Economics.By. H L. Ahuja H. L. Ahuja.Louis Prof De Broglie. S.Chand.

Rabindra N. Kanungo “Entrepreneurship and innovation™. Sage Publications. New Delhi.
1908.

Financing Small Scale Industries in India. By, K C.Reddy Himalaya Publication.
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11. Effective Technical Communication

Rashtrasant Tukadoji Maharaj Nagpur University, Nagpur

Electronics and Communication / Electronics & Telecommunication Engineering
/Electronics Engineering

B.Tech. 6th Semester

Subject: Effective technical Communication (Theory)

Course Code :BEETC606T CREDITS: 02
Teaching Scheme Examination Scheme
Lectures: 2 Hours/Week Duration of Paper: 02
Hours

Tutorial: 1 hour/week University

Assessment: 35 Marks
College Assessment: 15 Marks

Objective: At the end of the semester. students will have enough confidence to face
competitive examinations(IELTES/ TOEFL/CAT/ MAT/ XAT/SNAP/GMAT/GATE
etc.)to pursue masters degree. They will also acquire language skills required to write
their Reviews/Projects/Reports. They will be able to organize their thoughts i English
and hence face job interviews more confidently.

Course Outcomes: After completing the course. the students will be able to

acquire knowledge of structure of language.

Build vocabulary and face interview process and can become employable.
develop business writing skills.

Understand technical and scientific writing skills.

oo s & o

Course Structure

Unitl.FunctionalGrammar: (6
hours)

Common errors. Transformation of Sentences (Change the voice, Change the narration,
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transformation of Simple . Compound. Complex sentences). Use of Phrases. Idioms&
Proverbs.

UnitIl. English for Competitive Exams & Interview Techniques:

(6hours)
Prefix. Suffix. Word building processes. English words /phrases derived from other
languages. Technical Jargons, Synonyms/Antonyms. Verbal Analogies. Give one word
for. Types &Techniques of Interview

Unit III.Formal Correspondence and Analytical Comprehension
{6hours)

Job applications and Resume Writing. Business Letters_ (Enquiry. Quotation. Orders.
Complaints), Writing Memorandum. Circulars, notices, e-mail etiquettes, Unseen
Comprehension passages

UnitIV. Technical &Scientific Writing:
(6hours)

Features of Technical Wrniting. Technical Report writing, Writing Manuals. Writing
Project and research Proposals. Writing Research papers.

® Reference Books:

® EffectivetechnicalCommunicationbyBarunK Mitra OxfordUniversityPress.

® TechnicalCommunication-
PrinciplesandPracticebyMeenakshiRaman& Sharma OxfordUniversityPress. 2011
ISBN-13-978-0-19-806529-

® HowtoPrepareaResearchProposal-GuidelinesforFundingandDissertationsintheSoc
1alandBehavioralSciencesbyKrathwohl&RDavid

® TechnicalWriting-
ProcessandProducfoySharon]. Gerson&StevenM Gerson_ 3*edition PearsonEducat
ion Asia. 2000

® Developing Communication skills by Krishna Mohan & Meera Banerjee

® Functional English by Dr. P. Mahato and Dr. Dora Thompson. Himalaya
Publications
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12. Intellectual Property Rights

B, Tech. Seventh Semester (CHCS)
[Electramics & Communication/ Electronics & Telecommunication /Electronics Engineering)
Intelfectual Property Rights

Subject Code: BEETCTOGA 1 PO T0 -1l Audlit Course

Course Qutcomes

1. Read about the conrepes of Intellectusl Propersty Rights

2. Distimguish and understand the world of Intellactual Propery.

3. Explain why it needs to be protected? How s it protacted?

4. Analyze discuss and debate about the Erest legal problems confronting the world and the soburions
being offered.

5. Consider new and upcoming areas of Intelectuat Fraperty (IP) like Biatechnofogy, Domaln

6. Names, Creative Commons ctc.

UNIT'

Introduction: What |5 Intellectual Property, What are the varmous form

1 A g af Intellectuzl Pro B
Diffsarence between Tangible and [n-targible property, Nead for Intellectual Property P

UNIT |
Copyrights: What |s copyright? Registration proceduse and co ht authorities,
transfer of copyright, Software copyright PYTIZAC au . Assignmesnt and

UNIT 111
Patents: What are patents and conditions for patentabifity, Procedure for ob

; ) . talnin ten of
patentes; Fatent Infringements, Fatents from an (nteenational PRI & patents, Righits of a

UNIT IV
Trademarks: What are Trade Marks (TM] Statutory authorities associared with

o and Its registration
procedure, Rights conferred by registration, Licensing, assignment and troasfer of trademark rlgﬁls

UNIT V
Designs and Geographical Indications: What are designs, Industrial Designg - stration and
Geographical Indication of Conds & Appellations of Drigls ens - Regl n and piracy,

REFERENCES:

L. 'The Law of Trademarks, Copyrights, Patents, and Trade Secrets 37d Editi '
Debxeah E Bouchoux AT
Zintellectual Property Rights 1n India tst Edition [Hardcaver) by VX Ahuja

Zintolisctual Property Law 3nrd Edition, P Naravanan

R
,@i ﬁ/@; 1"@ -
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13. Project Phase-2

B. Tech. Eighth Semester (CBCS)
(Electronics /Electronics & Communication/ Electronics & Telecommunication Engineering)

Project phase 2

Course Objectives:

The object of Project Work Il is to enable the student to extend further the extend project taken up
under Project Phase-|, either fully theoretical /practical or involving both theoretical and practical
work, under the guidance of a Supervisor [rom the Department alone or jointly with a Supervisor
drawn from R&D laboratory/Industry

Course Outcome: By the end of the course, the students shall be able to

1. Analyze or Design the Electronics /telecommunication /allied Engineering problems by using
appreciate methodology in a team work.

2. Interpret the communication skills of team members and

3. Use of Modern tools in the field of Electronics Engineering

Guidelines:
= [n continuation to semester VIl project work, the group of the students shall collect all

necessary information pertaining to the project and analyse it.

e The group of the students shall prepare and submit a detailed report on the project.

e Student group shall try to implement project in minimum cost and learn financial aspect of
project.

= Preferably project definition shall be in discussion and association with any industry
e The report shall be type written on A4 size papers and hard bound as per prescribed norms.

e Broadly the report shall include: Introduction, Literature Review, Problem definition, Data
collection and analysis, Results (Numerical / Experimental), Conclusions and discussions.

e Acquaintance with survey and research methods and their use in conducting systematic
investigations, use of data analysis tools, computational methods and style of report,
preparation and presentation shall form basis of evaluation,

e The group shall prepare and present a seminar based on this work before an external

examiner
M

M
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14. Universal Human Values

RashtrasantTukadoji Maharaj Nagpur University. Nagpur
Faculty of Engineering and Technology
B.E IVthsem (ETC/ECE/EN)

Subject: Universal Human Values (Theory)
CREDITS: 03
Teaching Scheme: 3 Hours/Week:

Examination Scheme: University Assessment: 70 Marks
College Assessment: 30 Marks

Aim: To inculcate sensitivity among students towards themselves and their surrounding
including family, society and nature

Objective: The objective of the course 15 four fold:

1. Development of a holistic perspective based on self-exploration. about
themselves(humanbeing). family society and nature/existence.

2. Understanding (or developing clarity) of the harmony in the human
being family soctety and nature/existence

3. Strengthening of self-reflection.

4 Development of commitment and courage to act.

Course outcomes: By the end of the course.

1. Students are expected to become more aware of themselves. and their surroundings

(family. society. nature)

Students would become more responsible in life. and in handling problems with

sustainable solutions. while keeping human relationships and human nature in mind.

Students would understand values in relationship.

4. Students would understand the role of a human being in ensuring harmony in society and
nature.

5. Students would distinguish between ethical and unethical practices at work place and
would contribute for making a value based society

=

(8]

Unit 1
Value education. definition. need for value education. The content and the process of value
education. basic guidelines for value education. self-exploration as a means of value education.
happiness and prosperity as part of value education.

(6 hours)

Unit 2
Harmony of self with body, coexistence of self and body. understanding the needs of self and the

needs of body. wunderstanding the activities in the self and the activities in the body,
Understanding Harmony of I with the body. Sanyam. Aspects of Sanyam. Types of Sanyam.




“Service to the Society through Quality Technical Education”

KDK College of Engineering, Nagpur

(Accredited by NAAC & NBA)
Approved by AICTE, Recognized by UGC under Section 2(f) of the UGC Act, 1956
Affiliated to Rashtrasant Tukadoji Maharaj Nagpur University

benefits and obstacles in the path of Sanyam. Swasthya, Aspects of Swasthya, Determinants of
Swasthya, Ways to maintain Swasthya.
(& hours)

Unit 3

Values in relationship (nine universal values in relationships). Understanding values i human-
buman relationship; Meaning of Justice, Elements of Justice, Understanding meaning of Trust;

Elements, Types and Dimensions of Trust. Difference between intention and competence.
(% hours)

Unit 4

The five dimensions of human endeavour, the holistic perception of harmony in existence,
Understanding harmony in society: Besolution, Prospenty, fearlessness (trust) and co-existence
as comprehensive Human Goals. (&
hours)

Unit 5
Basics for ethical human conduct, definitiveness in ethical human conduct, human rights

violations and social disparities, value based life. Competence in professional ethics
(8 hours)

Text Book: Human Values and Professional Ethics by B B Gaur, B Sangal, G P Bagana ExcelBooks,
NewDelhi 2010

Eeference Books
1. Jeevan Vidya: Ek Parichaya, A Nagaraj, Jeevan Vidyva Prakashan Amarkantak 1999,
2.Human Valoes, A W. Tripathi, New Age Inil. Publishers, New Delhi, 2004.

3. Indian Ethos and Modern Management: Amalgam of the best of the ideas from the East
and the West. B.L. Bajpai, New Foval Book Bo., Lucknow, 2004

4 Human society in ethics and politics, Bertrand Russel, Foutledge Publications, 2009
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15. Environmental Engineering (open Elective-I)

RASHTRASANT TUKADOJI MAHARAJ NAGPUR UNIVERSITY, NAGPUR
FACULTY OF SCIENCE & TECHNOLOGY
B. TECH CIVIL ENGINEERING (CHOICE BASED CREDIT SYSTEM)

Sem: VI Total Hours Distribution per week

Total Credit:03 | Lecture (L): 03 Hrs | Tutorial/ Activity (T/A): 0 Hrs. | Practical (F): Xil Hrs.

Subject Code BECVEGOST Name of Subject: Environmental Engineering (Open

Elective-T)
Examination Scheme

Imternal Marks: University Minimum Passing | Examination

Marks: Marks: Dwration:

30 Marks
(15 Marks for sessional examination) 70 Marks 45 Marks 3 Hours
(15 Marks for Activity based)

Course Objective

1 Understanding the concept and principles of envircnment.

2 To impart knowledge on the sources, effects and control technicques of water pollution

3 To understand the behaviowur of air pollutants and the strategies to control their presence in the
amibient atmosphere.

4 To provide a comprehensive insights of the types, souwrces. generation storage. collection
transport, processing and disposal of solid waste.

Course Outcome

After completion of syllabus student able to

1 Explore the compenents of biosphere and impact of mman activity on environment.

2 Summarize the causes and sources of pollotants, and thewr smpact on global environment.
3 Develop ethics and scientific awareness about waste gensration and treatment.

4 Identify sources and types of wastes and its management.

5 Understand noise, noise pollution and control.
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MAPPING OF CO WITH PO
COPO POl | PO2 (PO3 | POd | POS | PO6 | POT | POS | PO9 [ POL0 | POL1 | POI12
cot E 200 [ AN S T I I T S O I T B 1 1
o s 2 2o s s |2 o2
cos 2l 2t oo 2 2 | 2] 1 1
cod 2l 22 o o2l 2| 1| 1
cos 2 1 1| 2 1 1 2] 1 2 1 1 1
1 Low 2 Medium 3 Hizh
SYLLABUS
Unit No.l Intreduction to Environiment
Allotmment | Mapped
Details of Topic of with CO
Hours Number
L |T/'A |(CO
Definition, scope and importance of envirenmental studies. Ecosystem, types. | 01 1
structore and function of ecosystem
Energy flow in ecosystem Biodiversity and its importance, threats to | 02 1
biodiversity and conservation of biodiversity. Natural resources and
associated problems.
Fenewable and nen-renewable resources, forest resources- Description 02 1
benefits, Effects due to deforestation. Water resources —Use and conservation
Mineral resources—mining activity.
F.ole and responsibility of engineer in envircnmental protection health and | 01 1
safety. Fire hazards, prevention and precautions. Industrial hazards prevention
and protection
Protection from air and neise pollotion Environment protection act Wild life | 01 1
protection act. Forest conservation act.
Population growth aspects and importance and effects on environment. | (1 1
Human health and Human rights. Concept of carbon credits.
03
Unit No.2 Water Pollution & Waste Water Treatment Method
Allotmment | Mapped
Details of Topic of with CO
Hours Number
L |T'A [ CO
Water resowrces. Classification of water, Orizin  composition and | 02 2
characteristics of domestic waste water as well as mdustrial waste water,
Biochemical oxyzen demand, Water polhstion laws and standards.
Water conservationn watershed management, PFain water harvesting: | 02 2
Definition, methods and benefits.
Water (prevention and control of pollution) act, Waste water, Classification of | 01 2
waste water, Chemical oxygen demand. Basic processes of water treatment.

NAAC-SSR|

Criterion 1 — Curricular Aspects
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Meaning of primary, secondary and tertiary treatment. 01
Flow chart of a simple effluent treatment plant, Theory of industrial waste | 01
treatment, Volime reduction, neutralization and precipitation methods.

| b

07

Unit No.3 Air Pollution

Allotment | Mapped

Deetails of Topic of with CO
Howrs Number
L |T/'A | CO

Standard definition of air pollotion, Composition of natural air, Names of air | 02 3

pollutants. Classification of air pollutants, primary and secondary pollntants.

Classification of sowree of air polhutants on different bases, Definition of | 01 3

different types of aerosols.

Effect of air pollution on: Imman health matersal properties, vegetation. | 01 3

Major toxic metals and their effects. Air (prevention and control of pollution)

act.

Major envircnmental phencmenon e g, acid rain global warming, greenhouse | 01 3

effect, ozone layer depletion.

Air quality standards, Brief description of ar pellution laws. Meteorological | 01 3

parameters influencing air polloticn Environmental lapse rate, temperahure

MIVersion.

Role of pational green tribunal in India, Function of Reguolatory boards like | 01 3

CPCEB and State Pollution Control Boards
07

Unit No.4 Energy Environment Climate Change

Allotment | Mapped

Details of Topic of with CO
Hours Number
L |T/'A | CO

An overview of Burean of Energy Efficiency (bee). The National Action Plan | 02 4

on Climate Change (NAPCC),

Schemes under The National Mission for Enhanced Energy Efficiency | 02 4

(WMEEE).

Enerzy Conservaticn Building Code (ECBC), 01 4

Bio diversity and its conservation, Sustainable development, Kyoto Protecol, | 01 4

Conference of Parties (Cop), Clean Development Mechanism (CDM). 01 4
07

Unit No.5 Solid Waste Management & Noise Pollution

Allotment | Mapped

Details of Topic of with CO
Hours Number
L |T'A | CO
Sources and classification of selid waste, Public health aspects, Disposal | 02 5

methods — open dumping, sanitary, land fill. Incineration, compositing.
Potential methods of disposal, Recovery and recycling of paper, glass. metal | 02
and plastic Sources of noise pollution.

L]
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Units of Nose pollution measurement. Allowable linuts for different areas. 01 5
Problems of notse pollution and measures to control it. Notse pollution | 02 5
control devices brief discussion
07

References
Applicable | Name of Book | Name of | Name of | Edition | Category
for Uit Author | Publisher Text | Research | Reference
No. Book | paper | Book
1 Environmental | Peavy and | McGraw Hill | 2013

Engineering Rowe India.
2 Noise Control: | Bruel & |.B & KPub..|2nded

Principles  and | Kjaer, Denmark

Practices
3 Wastewater Metcalf and | 4thed

Engineering: Eddy

Treatment and

Reuse
4 Environmental | C.S. Rao

pollution control

Enguweenaz
5 Industrial waste | Seth

and its treatment
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16. Ethicsin IT

RASHTRASANT TUKADOJI MAHARAJ NAGPUR UNIVERSITY, NAGPUR
FOUR YEAR BACHELOR OF ENGINEERING (B.E.) DEGREE COURSE
SEMESTER: 111 (C.B.C.S.)

BRANCH: COMPUTER SCIENCE & ENGINEERING

Subject : Ethics in IT Subject Code : BECSE305T
Lond Credits College As§cssmcnt l‘vacrs.lly Total Marks
Marks Evaluation
3 Hrs. (Theory) 3 10 70 100

Aim: To understand the ethical behavior of individuals, organizations towards IT Profession
Prerequisite(s): None

Course Objectives:

1 | Ability to understand and meet ethical standards and legal responsibilities.

Create an awareness on professionals Ethics and Human Values.

Discuss the Privacy and Anonymity issues, Defamation and Hate Speech

Gain the knowledge of Copyrights, Patents and Trade Secret Laws.

h | W W

Create and understand the awareness on Whistle-blowing

Course Outcomes:

At the end of this course Student are able:

CO1 | Acquire knowledge about ethical values & principals.
CO2 | Understand key issues of privacy protection policies.

€03 | Understand and apply Intellectual Property Rights and related law in reality.

CO4 | Understand the core values that shape the ethical behavior of an engineer / IT

Professional.

CO5 | Identify the multiple ethical interests at stake in a real-world situation.

CO6 | Develop cognitive skills in solving social problems.
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Unit I: [09 Hrs)

An overview of Ethics: Ethics in IT, Ethics for IT professionals and IT users, IT professionals,
Ethical behavior, IT professional malpractices, IT users. Educating Employees, contractors and
part-time Workers Computer and Internet Crime:Types of Exploits, Reducing Vulnerabilities,
Establishing a Security Policy, Prevention, Detection, Response.

Unit 11: | 07 Hrs)
Privacy: The right of Privacy, Recent History of Privacy Protection, Key Privacy and Anonymity
issues, Governmental Electronic Surveillance, Data Encryption, Identity Theft, Consumer Profiling,
Workplace Monitoring, Advanced surveillance Technology, Freedom of Expression: Key issues,
Controlling Access to Information on the Internet, Defamation and Hate Speech.

Unit 111: | 07 Hrs|

Intellectual Property: Copyrights, Patents, Trade Secret Laws, Key Intellectual Property Issues,
Plagiarism, Reverse Engineering, Open Source Code, Software Development, Strategies to
Engineer Quality Software, Capability Maturity Model Integration for Software, Development of
Safety-Critical Systems.

Unit IV: | 06 Hrs]

Ethics of IT Organization: Need for Nontraditional Workers, Contingent Workers H-IB Workers,
Whistle-blowing, Protection for Whistle-Blowers, Dealing with Whistle-Blowing Situation.

Unit V: [ 07 Hrs)

The Impact of Information Technology on the Quality of Life: The impact of IT on the standard
of Living and productivity, The impact of IT on Health care costs, Electronic Health Records, Use
of Mobile and Wireless Technology, Telemedicine.

Text books:

I. George Reynolds, “Ethics in information Technology” Cengage Learning

Reference books:

1. Deborah G.Johnson,"Computer Ethics™ 3/e Pearson Education.

2. Sara Baase, “A Gift of Fire: Social, Legal and Ethical Issues, for Computing and the Internet,”
PHI Publications.

3. Richard A.Spinello, “Case study in Information Technology Ethics”, second Edition PHI
Publications.

4. Duncan Lanford “Internet Ethics".

5. D. Micah Hester and Paul J. Ford “Computer and Ethics in the Cyber age™.

6. Prof.A.R.Aryasri, Dharanikota Suyodhana “Professional Ethics and Morals™ Maruthi
Publications.

7. A.Alavudeen, R.KalilRahman and M.Jayakumaran “Professional Ethics and Human Values™ -
LaxmiPublications.

“;(\
SN
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17. Universal Human Values

RASHTRASANT TUKADOJI MAHARAJ NAGPUR UNIVERSITY, NAGPUR
FOUR YEAR BACHELOR OF ENGINEERING (B.E.) DEGREE COURSE
SEMESTER: 3" (C.B.C.S.)

BRANCH: COMPUTER SCIENCE & ENGINEERING

Subject : Universal Human Values Subject Code : BECSE306T
3 College University 1
Load Credits Assessment Marks | Evaluation Total Marks
b " K
02 Hrs(Theory) | ¢ 15 s | 50

Aim: To inculcate sensitivity among students towards themselves and their surrounding including
family, society and nature.

Prerequisite(s): None

Course Objectives:

1 | Development of a holistic perspective based on self-exploration, about themselves
(human being), family, society and nature/existence.

2 | Understanding (or developing clarity) of the harmony in the human being,
family, society and nature/existence.

Strengthening of self-reflection.

Development of commitment and courage o act.

Course Outcomes:

At the end of this course Student are able to:

CO1 | Become more aware of themselves, and their surroundings (family, society, nature)
CO2 | Become more responsible in life, and in handling problems with sustainable
solutions, while keeping human relationships and human nature in mind.

CO03 | They would have better critical ability.

CO4 | Become sensitive to their commitment towards what they have understand (human
values, human relationship and human society).

Unit 1 [06 Hrs)
Value education, definition, need for value education. The content and the process of value education,
basic guidelines for value education, self-exploration as a means of value education, happiness and
prosperity as part of value education.

Unit 2 106 Hrs|
Harmony of self with body, coexistence of self and body, understanding the needs of self and the
needs of body, understanding the activities in the self and the activities in the body.
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Unit 3 (06 Hrs)
Values in relationship, the five dimensions of human endeavour, the holistic perception of harmony in
existence.

Unit 4 [06 Hrs)

Basics for ethical human conduct, defects in ethical human conduct, human rights violations and social
disparities, value based life.

Text Books:

|. Human Values and Professional Ethics by R R Gaur, R Sangal, G P Bagaria, Excel Books, New Delhi,
2010

Reference Books

I. Jeevan Vidya: Ek Parichaya, A Nagaraj, Jeevan Vidya Prakashan, Amarkantak, 1999.

2. Human Values, A.N. Tripathi, New Age Intl. Publishers, New Delhi, 2004,

s

Indian Ethos and Modern Management: Amalgam of the best of the ideas from the East and the
West, B.L. Bajpai, New Royal Book Bo., Lucknow, 2004

4. Human society in ethics and politics, Bertrand Russel, Routledge Publications, 2009
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18. Elective —IlI- Water & Waste Water Treatment

Subject Code: BECVE803T Elective — III

Semester: VIII

WATER AND WASTE WATER TREATMENT (ELECTIVE 111)

BECVES03T Evaluation Scheme: (80/20)
(L-4 Hrs/Week): Total Credits-4 Exam Duration: 3 hrs

COURSE OUTCOMES: The students will be able to

I. Understand composition of typical municipal solid wastes, their sources, collection, treatment
and disposal methods,
attain an ability to use the techmques, skills, and modem engincering tools necessary for
environmental engineering practices.
3. designing of different units of water &waste water treatment plant.
4. Give the knowledge about recent development in water &waste water treatment .

ro

Unit - I - Introduction to WTP & Aeration:
1. Objective of water treatment, unit operation and unit processes, treatment flow sheet, site sclection

for water treatment plant.
2. Acration: objective of acration, types or acrators, design of cascade acrator, gas transfer, two film
theory.

Unit - I1 - Coagulation, Flocculation & Sedimentation

3. Coagulation- Flocculation: Theory of coagulation objectives, types& Design of rapid and slow
mixing devices(hydraulic and mechanical), factors affecting coagulation and flocculation, nature
and types of chemical coagulants used in water treatment, coagulant and flocculent aids

4. Sedimentation: Theory of sedimentation, factors affecting, types of settling, analysis of discrete and
flocculent settling, design of sedimentation tank and clanflocculators,
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Unit - 111 - Filtration, Disinfection &Minor methods

5.

Filtration: mechanism of filtration, types of filters, design of rapid sand filters, filter media
specifications, preparation of filter sand from stock sand, problems i filtration.

Disinfection: Method of disinfection, kinetics of disinfection, types of disinfectants, chlorination,
method of chlorination (breakpoint chiorination), factors affecting efficiency of chlorination.

Iron and manganese removal. deflourination.

Recent development in water treatment.

Unit=1V - Characteristics & Disposal of Waste water

0.

physical and chemical charactenistics of waste water, DO, BOD, COD. determination of BOD rate
constant

10. Disposal of sewage by dilution and by land disposal. Streater-Phelps’s equation. Numerical

Unit -V - Preliminary & Primary Treatment
[1. Treatment Methods: Waste water treatment flow sheet, preliminary & primary and secondary

methods of treatment, design of sceeen. Girt chamber and primary settling tank.

Unit- VI- Secondary Treatments
12. Biological unit processes: panciple of biological treatment processes, design parameters of

sctivated sludge process, serated lagoons and stabilization poads. Design of ASP

13 Sludge treatment, acrobic and anacrobic digestion, reactor types {such as UASB, AFFB. Hybnid

reactor) & factors affecting anacrobic digestion and studge drying beds (excluding design)

[4. Recent development in wuste water treatment.

REFERENCE BOOKS:

Sali J. Arcclvala, Tata Mcgraw “Waste Water Treatment for Pollution Coatrol and Reuse™.

Dr. PN ModiVol | - Environmental Engincering I - Standard Publication.

Dr. PN. ModiVol [ - Environmental Engineering 11 - Standard Publication.

Dr. A.G. Bhole - Design of Water Treutment Plant, IWWA, Nagpur centre,

Dr. B.C. PunmiaVol 1 &Vol Il - Laxmi Publication.

CPHEEO Manual.

VNS, Raju" Water and Waste Water Treatment™- Tata McGraw Hill

Matcalf and Eddy - Water and Waste Water Treatment, Disposal And reuse - Tata McGraw
Hill,
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Subject Code: BECVE803P Elective — II1

Semester: VIII

WATER AND WASTE WATER TREATMENT (ELECTIVE 11I)

BECVESRO3P Evaluation Scheme: (25-1nternal/25-External)
(P-2 Hre/Week): Total Credits-2

PRACTICALS:
A) Minimum 6 experiments
Determination of Sulphates
Dretermination of Chloeides
Residual, Available Chlorine and Chlornine demand.
Determination of BOD
Determunation of COD.
Jar test.
Determination of filter sand from available stack sand.
8. Balferiology test on water.

& WoN

o

=

B) Design of individual unit of water and waste water treatment.
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19. Elective — | — Air Pollution & Solid Waste Management
Subject Code: BECVE703T

Semester: VII

AIR POLLUTION AND SOLID WASTE MANAGEMENT (ELECTIVE-I)

BECVET03T Evaluation Scheme: (80120
(L-3 Hrs/Week, T-1 Hrs/Week): Total Credits-4 Exam Duration: 3 hrs

COURSE OUTCOMES:-The students will be able to
| Understand different aspects of aur pollutants, its sources and effects on man and matersal ek

2 Design controls methods and equipments for arr polltaon 1o reduce its impact on environment.
3 Understnd problems arnving m handling large amount of solid waste generated ats  colbection and

transportatson, processing and will bw able 1o design safe collectson and disposal methods.

Unit-1

Introduction to air pollution ; Definition, air pollution episodes, stmosphere & its zones,

Classification and sources of air pollutants, Standards for air pollution (as per Indian Standards and
CPHEEQ). Effects of air pollutants on man, and matenals.

Unit - 11

Meteorological parameters and Air sampling: Primary and secondary parameters, atmosphenic stability,
plume behavior. Wind rose diagram, wind data analysis & wind impact arca diagram, Stack height
determination.

Aur sampling and measurement : ambicnt air ssmpling and stack sampling, collection of particulate and
gasoous pollutants, site selection criteria methods of estimation.
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Unie - 111 pelluticn contrul
Al poliaton controls methods und equipssents - Prasciples of contial methods o particslates and

pscves pollutants, gy seitiens, docmosiamic procpiimens, buy Ol cyclones sad wet soubbers,
(adsorplicn, absorpton, nuiseration, codessution |

Auncsochile exhaus avrodoction W Polluton See 1 desed & petzol engines,

Nawe Pollutien © Sources, il effects, comrol messees

Unis - IV

fotroduction 10 solld wasde mansgement{SWM) - Ssuctare | pecessity and respoaseblay,

Seurves. Quantity und quality, Sossccs of solad wasie, clas:fiction sad congoncars, physical and
chemical chasaotertstics, por caputa oostribration, sempline snd ssalysis.

Ul -V ; Collection and Transportation methods:

Collecton snd lassportion of solid wasie: Method of collection, syuiprment used Sor colloction and
IeaspTanon, Baeslsr slaboes, OpIUnIZANnOG Of ranspod route.

Solld wase peocesaing - MeSods of processing, choke of methods, et und dements of varioss
methosds, gas ool medseoes 3R concep

Uiz < VI 2 Dispossl methods

Composting of wasie, medods of composting, facton affecting conmpostes

Saniary land kg - Sae seguirements, methods, leochate sunsgesseo, coemol of gases

locineratsoe. Principles of minesatos, 1ypes of incsenans, advantages and disedvarsages 3T
Diagrains

REFERENCE BOORS

LMN Bao & HV.N Rao, “ Ae Polleteon”, Tes McCeaw Hill Pabdolemg Co. Lid.

2. C 3 8w, “Env bontectal PMollatan Contirol Enpeccring™, Wilkey Exlon Lid New Delle

A St AL, “Ak Falliton™ Vel L X.

4. A D, Bhade, & Sendoresan B, "Sakd ' st Maragernest m dovchopaag coumtnion. INSDOC, 5. Dt
5. Tehohenoghows, “Integrated Solud Wae Maoaganent m fngaamng porcplos sad ssoaugomers o
A KVSG Murhketdis™ Az Pelltson™ JTVLL Kikaals
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20. BECVE6O5T Environmental Engineering-Il

Semester: VI

ENVIRONMENTAL ENGINEERING:1

BECVESIST Evaluation Scheme: (80:20)
(L3 Hew'Week, T-1 Hrs'Week): Total Credits < Exam Duration: 3 hrs,

COURSE OUTCOMES: The students shall be able to
1. Use the cancept related 1o water & 25 quality, sewage, sewer, storm water, etc in as hydraulic
desgn
2. Apply the knowledge of different components of sewer in construction, testing & maintenance
of sewers,
To test the sample of waste water in the Gaboratory for physical & chemecal characteratics,
Take-up functional planning, layout and design of water treatment plant components.
Take-up functional planning, layout and design of sewage treatment plant companents.
Plan for rurd sanitation provisions, perform functsonal design of septic tank,
Analyze the industral waste water for fts treatment units.

Make use of knowledge & effect of air poliubion, solid waste in planning for its prevention and
control,

o s w

Unmit-1

General Aspects of Environmental Engincenng - Study of waste water, black water & grey
witter. System of collection and conveyance of sewage- separate and combmed systems, pattorns
of sewage collection systems. Quantity of storm water and santary waste water, Sewer: Types,
Shapes, Hydraulic Desagn (Capacity, Suze, Grade, etc.)

Unit « 11

Constrocton of sewer - Shorng, Trencling and laying to grade. Sewer matermls, Sewer
Appurtenances - manhole stroet mlets. storm water overflows, mverted syphons, flushing and
ventlation: House plumbmg systems, sanitary fittng and spplisnces, traps, anb-syphoaage.

mspection chambers and intercepling traps. Sewnge pumping - location of pumping station and
types of pumps. Sewer testing and maintenance.

Unit < I

Physical and chemical characteratics of wastewater, sgnfficance of BOD, COO, 80D rate constant,
Sewage treatment flow sheet, ste sefection for sewage treatment plant. Preliminary and primary
treatment - Screens, Gt chambers, oll & grease removal, Primary setting tank (Including simple design)
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Uit IV
Secandary treatment - Principle of Slological Treatment Activated shudge process, trickhng filter, (indian
Standard for dsposal), Methods of dupasal, Sewage farming, self purification of stream [Streeter

Phelp's equation, Ceygen =g curve). Recyde & reuse of sewage (Zero discharge concept). Sludge
dgestion, sludge drywng beds

Unit« V

Rural samitstion; Pil privy, aqua peivy, bio-gas recovery Sephc tank mehuding soak pit, including
design probéem (as per relevant LS. Code} Sullage collection and disposal

Industrial Waste Water Treatment - Significance of Industnal Waste Water Treatment, mmpartant

physical and chemical poramefers. umt operations and processes (flow  equalization,
ncutralzzatson, adsarpbion, chemical and biologcal treatmsent {(im besef)

Unit V1
Air pollution and solid waste: Sources, classification, Effects, prevention and coatrol.
Introduction fo carbon credst system and climate change

REFERENCE BOOKS

1. B.CPunmia,” Waste Water Engineering” « Laumi Publication
5K Garg, "Environmental Engineering” -Val il Standard Publcaton
GSBirdie, "Water Supply & Sanitary Engineering”
M.J Macghee, “Water Supply & Sewage” - MtGraw Hill Publication
M.N.Rao & HV.N.Rao, "Alr Palkition” McGraw HIll Publication
CS Rao,"Enviromental Pollution Control Engineering”.
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21. BECVE 303T ENVIRONMENTAL ENGINEERING — |

Semester : IIT Semester

Objectives:

I. To prepare sudemts to apply basic knowledge of envirnmmental engineening m conventianal civil
engmeering practice mvolying water sapply engmeenng i particular

2 The course will provide students knowledge regarding the sources, of water demuands,
population forecasting, and coaveyance of water

3. To peepare students 1 analyze, plan, and design of vanous phases of water supply sywtems.

4. Toe provade the students the knowledge regarding the vanous charactenstics of water,
estimation of the quantsty of water.

& The counse will provide stadeats with fundamentals of sobid waste munagement

Outcomes:
The students would be ahle 10 understand the smpartance and necessity of water supply
The students would be able to determme the capacity of water supply scheme

¢.  The students would have the basic knowledge relsted to the conveyunce systems and the
spparienances used

d The students would bave knowledge of characteristics of witer, drnking water staclards
and necessty of treatmsent

¢.  The students would be able to dessgn vanous units of conventional water treatment plant

[ The students would be equipped with the hasie knowledge related to desazn of water
supply system

& The students should be able to understand of necessaty of treatment, types of treatment
processes and disposal methods for solid waste.

o

SyHalbwus :
Unir -1
Inttoductice: Iinportance and necessity of waer supply scheme

Water Demand. All tvpes of wales deound, enpaical fomsulae, Gosors alfecung per capuls detand, vislabios (4
desssnd design peniod, popralation Srecisting ssethuds and cuanples

Soutces of waley: s waler, Grosnd waler-speings, sfilnation galienes, Dug wells, tube wells, Sieface water-
drees lake nver, ispousding seservors, posls £ e

Irmude stiuesges. Locatiun, types siver, lake, canal iesef v eic

Uit - 11

Cunveyance of wales: Types of pipes, jouts, Tinsgs salves & upguineminces

Hydaulle design aspects Frosnos, Mamisg s DarcyWelshbuch® facen Wil sypiaibinand pehiem

Ristng muin aesd pongs Coneeps of siang e, Classlication. working, neres and dessenns, selaction of pumps
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Vit — I

Wiater quality Physical, (hesaical and - bacserhodogicl characienstics of water, Health cfoas ol vious Wil
Chunsieriaticn. Standeeds of Sunkung water,  WHO IO CPHEOO 15 10000)  Waget buns docascs

Watet reatmest Olyective of Featment, usit opesations sl processes_Suuse Dukd £ cutmmmonty head tural waes
Batont Jdeveniiuliaed water et fow et of conventiondl wikdr Bestment plam

Actation: Purpose, types of seratons, design of cascade acsor

Cosgulatsen and Flocculsiion: Defintion, Principies, types of cougeloms e reactions, coagulan dises, ypes of
muxing and Bocculumos devies

Unit - IV

Sedimensation. Proneiples, lypes of setng hasin, (odet ssd owmlet mramgenems. simple desigs of sodumensitum
umn

Clandlocculmon. Prscyles and opesitvn

Firetioe. Mechanium of filiation, types of Bliers-RSF, SSF, Prossure filien, clemeats of flers sand specl feation,
opetationgl problesss (o Mlwaton, Desgn of SSF ead RSF, Mesmbuane Slation tecdmuue of water numenl,

Unit -\

Duimfectivs. Parpose. Mechesiam, oty e pood dtunfectant, veriows disinfectasts, their chascietistics,
disinfecton by chlorsation using diflere fans of chlonne. Types of cldorination

Dusmbution sydenn: Requiremens ol o good damibnmion sysiess. sethods of distefsetion systenis asd layuuts,
Leshage and keak detecsor, Sy of G il ais

Sttage reservetrs Tor restied water Topes, capucity of reservet, s culve
i - V1

Munwipal solid wasie mesogemerne  Gescmion wourses, compostes, Methods of Collection, transpouton,
despuoral, Reowelz, Rewse

Examples on smple hydvaulic destge of pipes, sstoanos of populeoos sed sl gualay, plan sodimemation
mky, cowade peranors, (e, pusgs, dose of chloning) Visio o Wiates seatssest plant {coepulaory)
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Subject Code: BECVE 303 P PRACTICAL ENVIRONMENTAL ENGINEERING —
I

Semester : I11

BECVE 303 PPRACTICAL ENVIRONMENTAL ENGINEERING - 1
Any TEN (Tatal)

L Auy Seves

Detesminatm of pH

Determurantion of Coaductivity

Deterssnanon Chlonides

Determiration of Sabd’'s | Swpandod & dusnived
Determuination of Turidiny

Determunation of Aoty

Detenusanon of Dissolved Oxyaen
Detesnusanon of SMegfane Gluunon tevhnajus
9 Detesmurstion of Avalladde Chiocine

10 Detesmusation of Resodual Chikvine

1 JarTest

12 Bactenologezal Flae court and MPN sl

17 Determunation of Alkalisry

AR -

»

1L Only demanstration of COD, BOD
HL Design of WTP wsmg software
IV. Briel Report on WP Vst




