BACHELOR OF TECHNOLOGY (CHEMICAL ENGINEERING)

SCHEME OF STUDIES/EXAMINATIONS (KUK)

Semester-Ill (w.e.f. session 2016-2017)

\s

TutorialsSpace.com
ASIHPLELEARNING

s Teaching Schedule Allotment of Marks Dur of

N ooinag o | Gourss [ L|T|F I-‘xls(/ Theory | Sessional | Practical | Total 5_)'(;";

1 AS-20IN | Mathematics-lll 311101 4 75 25 0 100 |3

2 |CH-201N | Chemistry-I 311101 4 75 25 0 100 |3

3 CHE-201N Chemlca_l Engineering Process s 1110l s 75 %5 0 100 |3
Calculations

4 |CHE-203N | Fluid Flow 311101 4 75 25 0 100 |3

5 CHE-205N | Chemical Engineering 301|0| 4| 715 25 0 | 100 |3
Thermodynamics-|

6 (CHE-207N | Material Technology 31003 i) 25 0 100 |3

7 (CHE-209N | Unit Process 310101 3 75 25 100 |3

8 |CH-203N | Chemistry -1l Lab 010313 0 40 60 100 |3

O |CHE-211N | Fluid Flow Lab 0102 2 0 40 60 100 |3
Total 25(5] 3| 55 255 120 | 900

10 MPC-204NIoadrBFovarenialdStatiistindi Tutorials @ wi Tlijtc&ia sSpace.cony§ 25 SubScribe fo ol®0 | 3

"MPC-204M i amandatesyeatisasand student has to get passing marks in order to qualify for the awarw ch I

marks will not be added in the grand total. anne



TutorialsSpace.com
ASINPLELEARNING

Syllabus for 2nd Year Bachelor Technology (Chemical Engineering) KUK

Objectives

In Chemical Engineering Bachelors’ courses such as Transfer Operations, Thermodynamics,
Reaction Engineering, Process Control, and Process Design etc. help to develop a modularized
understanding of these independent fields, with the expectation that the whole process is the

sum of these individual parts.

Programme Objectives

The Chemical Engineering graduates will be able to:

1. Exhibit knowledge of basic sciences, concepts and principles of Chemical Engineering.

2. Comprehend, analyze, design and implement engineering systems with a focus on
research, innovation and sustainability.

3. Work in multidisciplinary team and cater to the needs of process industries with
appropriate safety, health and environmental regulations.

4. Demonstrate effective communication skills, leadership qualities and develop into

successful Entrepreneurs.
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AS-201N MATHEMATICS-III
Lecture Tutorial Practical Major Test Minor Test Total Time
3 1- 75 25 3H

Purpose: To provide the conceptual knowledge of Engineering mathematics

Course Outcomes

CO0 1 :To studyvarious fundamental concepts of Fourier series and Fourier Transformation.
CO 2 :To study and understand the functions of a complex variables.

CO 3 :To study the Probability Distributions.

CO 4 :To study the linear programming problem formulation.

UNIT -1
Fourier Series :Euler's Formulae, Conditions for Fourier expansions, Fourier expansion of functionshaving points of
discontinuity, change of interval, Odd & even functions,Half-range series.
Fourier Transforms : Fourier integrals, Fourier transforms, Fourier cosine and sine transforms.
Properties of Fourier transforms, Convolution theorem, Perseval's identity, Relation between Fourierand Laplace transforms,
Fourier transforms of the derivatives of a function, Application to boundaryvalue problems.

UNIT-II
Functions of a Complex Variables : Functions of a complex variable, Exponential function, Trigonometric, Hyperbolic and
Logarithmic functions, limit and continuity of afunction, Differentiability and analyticity.
Cauchy-Riemann equations, Necessary and sufficient conditions for a function to be analytic, Polar form
of the Cauchy-Riemann equations, Harmonic functions, Application toflow problems, Conformal transformation, Standard
transformations (Translation, Magnification &rotation, inversion & reflection, Bilinear).

UNIT-III
Probability Distributions : Probability, Baye's theorem, Discrete & Continuous probabilitydistributions, Moment generating
function, Probability generating function, Properties and applicationsof Binomial, Poisson and normal distributions.

UNIT-IV
Linear Programming : Linear programming problems formulation, Solution of Linear ProgrammingProblem using Graphical
method, Simplex Method, Dual-Simplex Method.

Paper Setter's Note: 8 questions of 15 marks each distributed in four sections are to be set taking two from each unit. The candidate is
required to attempt five questions in all, taking at least one from each of the four sections.

Text Book
1. Higher Engg.Mathematics : B.S. Grewal
2. Advanced Engg.Mathematics : E. Kreyzig

Reference Book

1. Complex variables and Applications : R.V. Churchil; Mc. Graw Hill
2. Engg. Mathematics Vol. II: S.S. Sastry; Prentice Hall of India.

3. Operation Research : H.A. Taha.

4. Probability and Statistics for Engineer : Johnson. PHI.
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CH-201N CHEMISTRY - I
Lecture Tutorial Practical Theory Sessional Total Time
3 1 - 75 25 100 3

Purpose | To familiarize with the basic knowledge of Organic reactions and mechanism, Chemistry of Hydrocarbons,
Chromatographic analysis methods, Kinetic of a chemical reaction and chemical Equilibrium of the processes.
Course Outcomes

co1 To understand the basic knowledge of organic reactions and mechanism, substitution and addition of
electrophilic,nucleophillic, free radical and chemistry of hydrocarbons.

Cc02 To familiarize with the various Chromatographic analysis methods.

Cc0o3 To introduce the Kinetic of a chemical reaction.

CO4 To give in-depth knowledge of chemical Equilibrium of the processes.

Paper Setter's Note: 8 questions of 15 marks each distributed in four sections are to be set taking two from each unit. The candidate is
required to attempt five questions in all, taking at least one from each of the four sections.

UNIT |
Classification of Organic Reactions: Types of mechanism, types of reactions, Reaction intermediates, the mechanism of
the following type of reactions. substitution - Electrophiilic, nucleophiilic, fee radical, Addition- Electrophilic, nucleophillic, free
radical Elimination-Elimination ( E1 and E: type) Rearrangement, Migration with electron (electrophillic).
Chemistry of Hydrocarbons: Sources, preparation and uses of alkanes, alkenes, alkynes, cracking & reforming aromatic
hydrocarbons, concept of aromaticity (Huckel rule, 4n+2) rule) and directive effect.

UNIT Il
Chromatography: Introduction, classification, solid, Liquid chromatography (LSC, TLC, Liquid - Liquid Chromatography
(LLC), Column, GPC, HPLC, Gas-Liquid Chromatography (GLC).

UNIT 1l
Chemical Kinetics: Rate expression of reactions of various orders, rate mechanism, kinetics of complex reactions,
molecularity, order of reaction, concept of energy barrier and activation energy theories of reaction rates, Arhenius equation.

UNITIV
Chemical Equilibrium: Equilibrium constant, Factors affecting, Ka, Kp, Standard free energy and equilibrium constant,
homogeneous and heterogeneous chemical equilibria, Lechtelier'sprinciple and its applications' Relation between Kp and Kc.

Books Recommended:

1. Advanced organic chemistry (Reaction Mechanism and structure) by JerryMarch (WilleYEasern 3rd edition)
2. Text Book of Organic Chemistry by R'K' Bansal' (T'M'H')

3. Organic Chemistry by Morrison, Bayd (P'H'L')

4. Chromatography by B'K' Sharma ((Goel Publishing' Merrut')

5. Organic Chemistry Vol' | By I'L' Finar (ELBS)'

6. Schaum's solved Problems series,Organic Chemistry(T'M'H')

7. Organic Reaction Mechanism,3"edition(T.M.H')by R.K.Bansal.
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CHE-201N CHEMICAL ENGINEERING PROCESS CALCULATIONS
Lecture Tutorial Practical Theory Sessional Total Time
4 1 - 75 25 100 3

Purpose | To familiarize with the concept of units, their dimensions and conversions, stoichiometric and compaosition
relations, various Gas laws, Material balance and Energybalance.

Course Outcomes
Cco1 To introduce the basic concept of units, their dimensions and conversions, stoichiometric and composition
relations.
Cco2 To understand the various Gas laws and Henry’s Law, Humidity and use of humidity charts for engineering
calculations.
Cco3 To familiarize with the concept of Material balances for systems with and without chemical reactions, species
and elemental balance.
CO4 To familiarize with the concept of Steady state energy balance for systems with and without chemical
reactions, Enthalpy-concentration charts; Degrees of freedom in steady state processes, Unsteady state
material and energy balance.

Paper Setter’s Note: 8 questions of 15 marks each distributed in four sections are to be set taking two from each unit. The candidate is
required to attempt five questions in all, taking at least one from each of the four sections.

Unit |
Units and Dimensions: Introduction-Units, their dimensions and conversions, Dimensional consistency of equations,
Dimensional and dimensionless constants, Mass and volume relations, Stoichiometric and composition relations, Excess
reactants, Degree of completion, Conversion, Selectivity and Yield.

Unitll
Gas Law and Humidity: Gas laws-ldeal gas law, Dalton’s Law, Amagat’s Law, and Average molecular weight of gaseous
mixtures. Vapour pressure-Effect of temperature on vapour pressure, Vapour pressure plot (Cox chart), Vapour pressures of
miscible and immiscible liquids and solutions, Raoult's Law and Henry’s Law. Relative Humidity and percent saturation; Dew
point, Dry and Wet bulb temperatures; Use of humidity charts for engineering calculations

Unit Il
Material Balance: Material balances for systems with and without chemical reactions, species and elemental balance.
Analysis of systems with by-pass, recycle and purge. Heat capacity of gases, liquids and solutions, Heat of fusion and
vaporization.

Unit IV
Energy Balance: Steady state energy balance for systems with and without chemical reactions; Calculations and application
of heat of reaction, combustion, formation, neutralisation and solution; Enthalpy-concentration charts; Degrees of freedom in
steady state processes, solution of simultaneous material and energy balance problems using flow sheeting codes;
Unsteady state material and energy balance.

Books Recommended:

1. D.M.Himmelblau, Basic Principles and calculations in Chemical Engineering, Printice-Hall.
2. 0.A. Hougen,K.M.Watson&R.A.Ragatz, Chemical process principles, John Willey & sons.
3. D. P. Tiwari, Chemical Calculation,Vrinda Publications (Zalgaon).

4. S. N. Saha, Chemical Engineering process calculation, DhanpatiRai publication.

5. Bhatt and Vora, Stoichiometry, Nirali Publications.
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CHE-203N FLUID FLOW
Lecture Tutorial Practical Theory Sessional Total Time
3 1 - 75 25 100 3

Purpose | To understand the concept and application of fluid, fluid forces, pressure measurement in fluid, energy losses,
friction factor and various flow measuring devices.

Course Outcomes
co1 To understand the fundamental concepts of fluids, Classification of fluid-forces, Pressure measurement by
manometers, Types of flow, velocity distribution for laminar flow in conduits, Reynold's number and its
significance.
COo2 To understand the concept of Conservation of mass, momentum and energy, Euler's equation. Energy losses.
C03 To familiarize with thebasic equations of fluid flow and flow measuring devices.
CO4 To familiarize with the flow of incompressible fluids in conduits .
C05 To familiarize the concept of hydrodynamic boundary layer and dimensional analysis by Rayleigh’s and
Buckingham's method.
CO6 To familiarize with the flow past immersed bodies and transportation of fluids.

Paper Setter’'s Note: 8 questions of 15 marks each distributed in four sections are to be set taking two from each unit. The candidate is
required to attempt five questions in all, taking at least one from each of the four sections.

UNIT |
Introduction: Fluid, Properties of fluid, Classification of fluids, Newton's law of viscosity, Rheological classification of fluids,
Pressure and temperature dependence, Types of flow, Lines to describe the flow, Application of fluid flow in Chemical
Engineering.
Fluid Statistics and Its Applications: Hydrostatic equilibrium, parametric equation, Hydrostatic equilibrium in centrifugal
field; Concept of atmospheric, gauge and absolute pressure, manometers, pressure measurement by simple and differential
manometer.

UNIT I
Basic Equations of Fluid Flow and Flow Measuring Devices: Basic equations of fluid flow: Continuity equation, equation
of motion, Flow measurement using Venturimeter, Orificemeter, Rotameter&Pitot Tube.
Flow of Incompressible Fluids in Conduits: Shear stress distribution, Relation between skin friction and wall shear, The
friction factor; Laminar flow through circular pipe, on inclined plane, through annular space; Relation between average and
maximum velocity, Major and Minor Loses, Darcy Weisbach equation, Friction factor chart.

UNIT 1l
Boundary Layer and Dimensional Analysis: Concept of hydrodynamic boundary layer, Growth over a flat plate, Different
thickness of boundary layer, Fundamental dimensions of quantities, Dimensional homogeneity, Dimensional analysis by
Rayleigh's method and Buckingham’s method, Dimensionless numbers.

UNIT IV
Flow Past Inmersed Bodies And Transportation Of Fluids: Drag and drag coefficient, Flow through beds of solids,
Motion of particles through fluids, Introduction to fluidization, Pipes and tubing'’s, Joints and fitting Major and minor losses,
Different types of valves, Pumps: Centrifugal pump, Performance of centrifugal pumps.

Books Recommended:

J.M. Coulson and J.F. Richardson, Chemical Engineering, Vol-1, Pergamon.

W.L. McCabe and J.C. Smith, Unit Operations of Chemical Engineering, McGraw Hill.
A.K. Jain, Fluid Mechanics,Khanna publishers, New Delhi.

JagdishLal, Hydraulics & Fluid Mechanics, Metro-polliton Books Co. Pvt. Ltd. Delhi
D. S. Kumar, Fluid Mechanics, S. K. Kataria& Sons.
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CHE- CHEMICAL ENGINEERING THERMODYNAMICS-I
205N
Lecture Tutorial Practical Theory Sessional Total Time
3 1 - 75 25 100 3

Purpose | To understand the basics of thermodynamics and P-V-T behavior, Laws of Thermodynamcs,
Thermodynamics relations, concept of Power and Refrigeration cycle.
Course Outcomes

CO1 To Introduce with the basics of thermodynamics and P-V-T behavior.
C02 To familiarize with the Laws of Thermodynamics.

Cc03 To familiarize with the concept of Thermodynamics relations.

CO4 To familiarize with the concept ofPower and Refrigeration cycle.

Paper Setter's Note: 8 questions of 15 marks each distributed in four sections are to be set taking two from each unit. The candidate is
required to attempt five questions in all, taking at least one from each of the four sections.

Unit |
Introduction and P-V-T behavior: Concept of Work and heat, Cp, Cv, open system and closed system, extensive and
intensive properties, Internal Energy, enthalpy, entropy, P-V-T behavior of Pure Fluids- Virial equations, cubic equations,
generalized correlations, Throttling process, Joules Thompson coefficient.

Unitll
Laws of thermodynamics: Laws of thermodynamics Energy equations for close system and steady flow processes,
Limitations of first law, carnot cycles, concept of available energy and dead state availability and irreversibility.

Unit Il
Thermodynamics relations: Maxwell relations, Helmholtz and Gibbs function, Tds equations, clausiusclapeyron equation.

Unit IV
Power and Refrigeration cycle: Rankine cycle, Air standard cycles, vapour compression cycle, otto cycle, Brayton cycle,
refrigerant and their properties, Liquifaction of gases, generation of power from heat.

Books Recommended:

1. Y.V.C. Rao, Chemical Engineering Thermodynamics, University Press.

2. Smith & van Ness, Introduction to Chemical Engineering Thermodynamics, McGraw Hill.

3. B. Bhattacharyya and S. C. Bera, Engineering Thermodynamics and Fluid Mechanics, New Age International Publishers.
4. Radha Krishnan, Fundamentals of Engineering Thermodynamics, PHI Publishers.

5. P.K. Nag, Engineering Thermodynamics, Tata McGrew Hill.
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CHE-207N MATERIAL TECHNOLOGY
Lecture Tutorial Practical Theory Sessional Total Time
3 0 - 75 25 100 3

Purpose | To understand the concept and applications of material science, Crystal Geometry, Isothermal
transformations, Heat Treatment, Corrosion and its Prevention, various polymers.
Course Outcomes

CcO1 To Introduce the material science, classification of engineering materials.

C02 To understand the concept oflsothermal transformations (TTT Curves); Heat Treatment methods.
Cc03 To familiarize with the Corrosion and its Prevention.

C04 To familiarize with the typical engineering materials.

Paper Setter’s Note: 8 questions of 15 marks each distributed in four sections are to be set taking two from each unit. The candidate is
required to attempt five questions in all, taking at least one from each of the four sections.

Unit |
Introduction: Introduction to material science, classification of engineering materials, Crystal Geometry And Structure
Determination, Crystal Imperfections: Point imperfections, Line imperfections-edge and screw dislocations, Surface
imperfections.

Unit I
Isothermal transformations (TTT Curves); Heat Treatment methods: Isothermal transformations (TTT Curves); Heat
Treatment: Annealing Normalizing, Hardening, Martempering ,Austempering, Hardenability, Quenching, Tempering,
Carburising , Cyaniding, Nitriding, Flame hardening.

Unit Il
Corrosion and its Prevention: Corrosion and its Prevention: Direct corrosion, Electro-chemical corrosion, Galvanic
cells,High temperature corrosion, Passivity, Factor influencing corrosion rate, Control and preventionof corrosion-modification
of corrosive environment, Inhibitors, Cathodic protection, Protectivecoatings, glass lining, lead lining, FRP lining.

Unit IV
Engineering Materials: Typical Engineering Materials: Ferrous metals, Non ferrous metals and alloys — Aluminumand its
alloys, Copper and its alloys, Alloy steels Alloys for high temperature service, Ceramic materials — Structure of ceramics,
Polymorphism, Speciality glasses and refractories, properties and applications. Polymers: Classifications, comparison and
properties, of various polymers and their relationship with chain structure. Grey and white cast iron- properties,
applications,Uses.

ooks Recommended:

V. Raghawan, Material Science & Engineering, Prentice Hall.

0.P. Khanna, Material Science,DhanpatRai Publications, New Delhi.

S. K. HajraChoudhury, Material Science and Processes, 2nd Edition, Indian BookDistributing Co.,1982.
R. L. Timings, Kemal Ahmet, EngineeringMaterial,Vol. I&ll., Longman Publisher.
V.

B
1.
2.
3.
4,
5. V.L. Van Vlack, Material of Engineering: Concepts and Application,Addison Wesley.
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CHE-209N UNIT PROCESS
Lecture Tutorial Practical Theory Sessional Total Time
3 - 75 25 100 3

Purpose | To make student able to understand about various unit operations.
Course Outcomes

co1 To familiarize with the Alkylation process.

CO2 To understand the concept of hydrogenation.

COo3 To familiarize with the Sulfonation.

CO4 To familiarize with the halogenations and nitration.

Paper Setter’s Note: 8 questions of 15 marks each distributed in four sections are to be set taking two from each unit. The candidate is
required to attempt five questions in all, taking at least one from each of the four sections.

UNIT-I
ALKYLATION : Products derived from alkylation, types of alkylation, factors controlling alkylation, flow street for
alkylarylsulfonates, sulfuric acid alkylation for petroleum industry equipment for alkylation-kellogg cascade alkylater.

UNIT - Il
HYDROGENATION : Products derived from hydrogenation, types of hydrogenation, factors controlling hydrogenation,
equipment for hydrogenation, apparatus and rnaterial of construction, high pressure autoclave, shaking autoclave, flow sheet
for synthesis of methanol from carbon monoxide and hydrogen, Hydrogenation of ail.

UNIT - 1l
SULFONATION:Sulfonation and sulfonating agents, physical and chemical factors in sulfonation, mechanism of
desulfonation, Industrial equipment and techniques, batch surfonation kettle, ball mill sulfonator, flowsheet for manufacture of
anthraquinonesulphonate ethanol from methylene.

UNIT-IV
HALOGENATION: Products derived by halogenation, types of halogenation, mechanism of dehalogenation, Design and
construction of equipment for halogenations, flow sheets for manufacture of chroroacetic acid, monochroroacetic acid &
chloral.
NITRATION: Products derived from nitration, types of nitration, process equipment for nitration, batch nitration, continuous
nitration, schmidt nitration of propane.

BOOKS RECOMMENDED:

1. Unit Processes in Organic synthesis by P.H. Groggins (MGH)
2. Chemical Technology by Merk and Hahn (MGH)

3. Chemical Egg. Dev., NT, Madras (Organic)-ll Centre.
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CH-203N CHEMISTRY- Il LAB
Lecture Tutorial Practical Practical Sessional Total Time
- 3 60 40 100 3

Purpose | To make student able to identify and quantify organic compounds.
Course Outcomes

Cco1 Students will be able to perform preliminary tests to identify organic compounds.

COo2 Students will be able to analyze functional groups of organic compounds and prepare derivatives.

CcO3 Students will be able to determine kinetics of reaction by method of half life period.

COo4 Students will be able to determine the activation energy for reaction by integral and differential method.

Identification of organic compounds :

1. Preliminary tests (elemental analysis, Ignition, colour, odour and determination of physical constants)

2. Functional group analysis.

3. Preparation of derivatives, Organic Acids, Aldehydes, Ketones, Amides, .Phenols,amines,Carbohydrates, Hydrocarbons.

4. Preparation of aspirin, 2,4, 6- tribromoaniline, picric acid from phenol, iodoform, Shenzylisothiourounimchloride.

Quantitative organic analysis:

1. Estimation of phenal, aniline, formaldehyde.

2. To determine kinetics of reaction between ethyl acetate and sodium hydroxide at room temp. by method of half life
period.

3. To determine the activation energy for reaction between ethyl acetate and sodium hydroxide by integral and differential

method.

Books Recommended:
1. A. . Vogel, Qualitative Organic analysis (ELBS) Longman.
2. Satish Aggarwal & R.C. Aggarwal, Advanced organic analysis, PargatiPrakashan.

3. G. Mann, Practical Organic Chemistry, Longman
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CHE-211N FLUID FLOW LAB
Lecture Tutorial Practical Practical Sessional Total Time
- - 2 60 40 100 3
Purpose To provide practical knowledge for the application of flow measurement devices, calibration of
flow measurement device, pressure drop in pipe flow, determination of equivalent length of
various fittings in pipe line.
Course Outcomes
CO1 Students will be able to use various flow measurement devices to measure flow rates.
C02 Students will be able to calibrate flow measurement device.
co3 Students will be able to determine pressure drops in pipe flow.
CO4 Students will be able to determine equivalent length of various fittings in pipe line.

List of Experiments:
1.

© o N o ok~ LN

Flow measurement by Venturimeter.

Flow measurement by Orifice meter.

Calibration of Rotameter.

Flow measurement by V-notch.

Pressure drop in pipe flow.

Verification of Bernoulli's Theorem.

Determine friction factor in pipes of different material.

Flow measurement by Pitot tube.

To obtain the equivalent length of various fittings.
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UNIT I

The multidisciplinary nature of environmental studies.Definition, Scope and Importance. Need for public awareness. 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
forests and tribal people.
(b) Water Resources- Use and over-utilization of surface and ground water, floods, drought, conflicts over water, dams-benefits
and problems.
(c) 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.
(e) Energy Resources- Growing energy needs, renewable and non-renewable energy sources, use of alternate energy sources,
case studies.
(f) Land Resources- Land as a resource, land, degradation, man induced landslides, soil erosion and desertification.
Role of an individual in conservation of natural resources.Equitable use of resources for sustainable lifestyle.

UNIT Il
Ecosystem- Concept of an ecosystem, Structure and function of an ecosystem, Producers, consumers and decomposers, Energy
flow in the ecosystem.Ecological succession, Food Chains, food webs and ecological pyramids. Introduction, types, characteristic
features, structure and function of the following ecosystem.
a. Forest Ecosystem
b. Grassland Ecosystem
c. Desert Ecosystem
d. Aquatic Ecosystems (ponds, streams, lakes, rivers, oceans, esturaries
Field Work: Visit to a local area to document Environment assets-river/forest/grassland/ hill/ mountain. Visit to a local polluted site-
Urban /Rural/Industrial/Agricultural. Study of common plants, insects and birds.Study of simple ecosystems-pond, river, hill, slopes
etc. (Field work equals to 5 lecture hours).

UNIT Il
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 of global,
National and local levels. India as a mega-diversity nation Hot spots of Biodiversity. Threats to biodiversity: Habitat loss, poaching
of wild life, man-wildlife conflicts. Endangered and endemic species of India.Conservation of Biodiversity- In situ and Ex-Situ
conservation of biodiversity.
Environmental Pollution: Definition, Cause, effects and control measures of- (a) Air Pollution (b) Water Pollution (c) Soil Pollution
(d) Marine Pollution (e) Noise Pollution (f) Thermal Pollution (g) Nuclear Hazards
Solid waste management- cause, effects and control measures of urban and industrial wastes. Role of an individual in prevention
of pollution.Pallution case studies. Disaster management: floods, earthquake, cyclone and landslides

UNIT IV
Social Issues and the Environment, From unsustainable to sustainable development, Urban problems related to energy, Water
conservation, rain water harvesting, watershed management.
Resettlement and rehabilitation of people: Its problems and concerns. 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, Human population and the Environment, Population growth,
variation among nations. Population explosion-Family Welfare Programme, 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.
Suggested Text Books & References:
1. Environmental Studies- Deswal and Deswal. DhanpatRai& Co.
2. Environmental Science & Engineering Anandan, P. and Kumaravelan, R. 2009. Scitech Publications (India) Pvt. Ltd., India
3. Environmental Studies. Daniels Ranjit R. J. and Krishnaswamy. 2013. Wiley India.
4. Environmental Science- Botkin and Keller. 2012. Wiley, India.
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