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Numerical And Statistical Method Engineering Economics Organizational Behavior Environmental Chemistry Environmental Chemistry Environmental Biology & Ecology Geology For Environmental Engineers Fluid Mechanics & Hydraulics Machines Mechanics Of Solid
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Semester : 3rd -------------1. PEN3D001 Honours(CP) 2. PEK3E001 HS(O1) 3. POB3E002 HS(O1) 4. PEN3G001 Minor(CP) 5. PEN3I001 PC(CP) 6. PEN3I101 PC(CP) 7. PEN3I102 PC(CP) 8. PEN3I103 PC(CP) 9. PEN3I104 PC(CP)
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ENVIRONMENTAL CHEMISTRY Module-I Structure of atmosphere, Properties of Air, Types of Air Pollution Sources: Natural and Anthropogenic Sources, Classification and Chemistry of Major Air Pollutants, Thermodynamics of air pollutants, Atmospheric photochemistry, Chemical and Photochemical Reactions in atmosphere, PAH, VOCs, Acid Rain, Depletion of Stratospheric Ozone. Control of Gaseous Pollutants, Green fuel and their environmental impacts. Principles and Application of Water Chemistry. Module-II Unique Properties of Water, Water Quality Parameters: physico-chemical, biological and bacteriological parameters, Water Quality Criteria and Standards, Water Pollution: Heavy Metal Pollution and its Abatement, Detergents and Phosphates, Eutrophication, Chemical Methods of Water and Wastewater Treatment, Removal of Dissolved Organics and Inorganics, Removal of Nitrogen and Phosphates, Water disinfection, Xenobiotics. Module-III Nature and Importance of Soil, Soil Properties, Acid-Base and Ion-exchange Reactions in Soils, Macro and Micronutrients, Colloidal chemistry of Soils, Fertilizers and Other Soil Amendments, Soil Pollution: Heavy Metals and Radio- nuclides in Soil, Degradation of natural substances, Remediation of Metal Contaminated Soil. Module-IV Characteristics of Hazardous Wastes, Classification of Hazardous Wastes, Effects and fate of Hazardous wastes.
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Books and References : 1. Environmental Chemistry - Stanley E. Manahan, 5th Ed., Lewis Publishers, 1995. 2. Chemistry for Environmental Engineering and Sciences (5th Ed)- - CN Sawyer, PL McCarty and GFParkin, Tata McGraw-Hill ed., New Delhi, 2003. 3. Aquatic Chemistry -W.Stumm& JJ Morgan, John Wiley & Sons, Inc, 3rd Ed., NY-1995. 4. Water Chemistry - V.L.Snoeyine and D.Jenkins, John Wiley and Sons, Inc, NY-1980. 5. Principles and Application of Aquatic Chemistry - FMM Morel & JG Hering, John Wiley & Sons, Inc, NY,1993.
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ENVIRONMENTAL BIOLOGY AND ECOLOGY
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MODULE-I Ecology, Definition, Branches and Scope of ecology. Ecological adaptation & concept of limiting factor. Different types of ecosystem in India. Structural and functional attributes of an ecosystem. Biotic and Abiotic components, Food chain, Food web and energy flow. Ecological succession. Biogeochemical cycle. MODULE-II Concept of population & population attributes. Concept of carrying capacity and environmental resistance. Development and evolution of ecosystem. Population interaction. Qualitative and quantitative characteristic of a plant commModuley. MODULE-III Effects of different types or pollution on aquatic biota, Effect of eutrophication. Concept of stress & strain. Definition and function of Biomonitoring. Biotechnology- Fermentation, Vermiculture and Biofertilizer technology. MODULE-IV Eco-toxicology: Background, Importance & measurement, Ecosystem response to de- oxygenation, Eutrophication, Pesticides & Bio- accumulation. Ecosystems and the Millennium Development Goals, Landscape ecology. Biodiversity conservation methods: In situ and Ex situ techniques. Text Books & Reference Books: 1. Fundamentals of Ecology by M.C.Dash& Satya Prakash Dash Tata Mc Graw-Hill Publishing company limited, New Delhi 2. Ecology & Environment by P.B.Sharma – Rastogi Publication. 3. Introduction to Environmental Engg. – G.M.Masters. Prentice Hall of India (1991). 4. Ecology by N .S. Su bramanyanetal - Narosa publishing House, New Delhi. 5. Biological indicators of fresh water pollution and environmental management, Elsevier, London. 6. Environmental pollution monitoring & control - S.M. Khopkar- New Age, New Delhi. 7. Fundamentals of Ecology by E.P. Odum – W.B. Foundation company
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GEOLOGY FOR ENVIRONMENTAL ENGINEERS
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MODULE-I Physical Geology: Branches of Geology, Earth- its origin, internal constitution, and age; Atmosphere, hydrosphere, lithosphere and their constituents; Structural features such as folds, faults, unconformities.; Processes of weathering, Earthquakes, volcanoes; Geological work of river, wind, Overview of toposheets and geological maps and contouring. MODULE-II Mineralogy: Minerals: its properties, Properties of common rock forming minerals. Crystals and crystal systems. Classification of minerals and study of common silicate minerals (Quartz, Feldspar, Pyroxene, Mica), sulphide (Pyrite, Chalcopyrite, Galena, Sphalerite) and Oxides (Haematite, Magnetite, Chromite, Pyrolusite, Psilomelane). Hydrology: Aquifers-types; Porosity and Permeability; Delineation of watershed and its characteristics; Calculation of Total Annual Replenish able Recharge value; Overview of Pumping Test studies. MODULE-III Petrology: Igneous rocks ; Classification of rocks; Magma- its composition and constitution; Classification of igneous rocks; Description of some common igneous rocks (Perioditite, Dolerite, Basalt, Granite, Rhyolite). Sedimentary rocks: Sedimentation process; Classification and Sedimentary rocks; Description of some common sedimentary rocks (Conglomerate, Sandstone, Shale, Limestone). Metamorphic rocks: Processes of metamorphism;; Description of some common metamorphic rocks (State, Schist, Gneiss, Quartzite, Marble). MODULE-IV Economic Geology: Ore and gangue minerals; Mode of occurrence, distribution and uses of some important minerals. Coal Geology: Coal- its composition and origin; Distribution of Indian coals. Stratigraphy: Geological time scale; Various stratigraphic units of India. Paleontology: Fossils- their mode of preservation and uses. Books and References : 1. Environmental Geology-DR Coates, John Wiely& Sons, NY 1981 2. The State of India’s Environment : A Citizen Report -Anil Agarwal, Vol 1&2., 1985 3. Textbook of Soil Science - Biswas and Mukherjee, TMH, New Delhi, 1994. 4. Reclaimed Land, Erosion Control, Soils and Ecology - Martin J Haigh (ed), A Balkema, 2000. 5. Environmental Geology- Indian Context -KS Valdiya.,Tata McGraw Hill, New Delhi, 1987
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FLUID MECHANICS & HYDRAULICS MACHINES Module-I (12 classes) Introduction - Physical property of Fluid: Density, specific gravity, specific weight, specific volume, surface tension and capillarity, viscosity, compressibility and bulk modulus, Fluid classification. Fluid statics - Pressure, Pascal’s Law, Pressure variation for incompressible fluid, atmospheric pressure, absolute pressure, gauge pressure and vacuum pressure, manometer.Hydrostatic pressure on submerged surface, force on a horizontal submerged plane surface, force on a vertical submerged plane surface.Buoyancy and floatation, Archimedes’ principle, stability of immersed and floating bodies, determination of metacentric height. Module-II (10 classes) Fluid kinematics - Introduction, description of fluid flow, classification of fluid flow.Reynold’s number, Acceleration of fluid particles, flow rate and continuity equation, differential equation of continuity,Mathematical definitions of irrotational and rotational motion. Circulation, potential function and stream function. Flow net Module-III (8 classes) Fluid dynamics - Introduction, Euler’s equation along a streamline, energy equation, Bernoulli’s equation and its application to siphon, venturimeter, orificemeter, pitot tube.Flow in pipes and ducts: Loss due to friction, Minor energy losses in pipes Hydraulic Gradient Line (HGL), Total Energy Line (TEL), Power transmission in the fluid flow in pipes, fluid flow in pipes in series and parallel. Flow through nozzles. Module-IV (10 classes) Hydraulic turbine: Classification, Impulse and Reaction turbine; Tangential, Radial and axial turbine. Impulse turbine, Pelton wheel, bucket dimensions, number of buckets in pelton wheel, efficiency and performance curves. Reaction Turbines: Francis turbine and Kaplan turbine, velocity triangle and efficiencies, performance curve. Function of draft tube and casing cavitation Centrifugal Pump: constructional features, vane shape, velocity triangles, Efficiencies, Multi stage centrifugal pumps, Pump Characteristic, NPSH and Cavitation. Positive displacement pumps: Reciprocating Pump, Working principle, Discharge, work done and power requirement, Slip, Indicator diagram TEXT BOOKS 1. Fluid Mechanics and Hydraulic Machines, P. N. Modi&S.M Seth, STANDARD BOOK HOUSE 2. A Text Book of Fluid Mechanics and Hydraulic Machines, R.K.Bansal, Laxmi Publications 3. Fluid Mechanics and Machinery, CSP Ojha and P.N. Chandramouli, Oxford University Press 4. Engineering Fluid Mechanics & Hydraulic Machines, K. C. Patra, Narosa Publishing House, Standard Book House
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REFERENCE BOOKS 1. Fluid Mechanics , J. F. Douglas, J. M. Gasiorek, J. A. Swaffield, , Pearson Education, 2. Fluid Mechanics, F. M. White, McGraw-Hill 3. Fluid Mechanics Foundations and Application of Mechanics, C.S.Jog, Cambridge University Press 4. Fluid Mechanics and Fluid Machines, Som&Biswas, McGraw Hill 5. Problems in Fluid Mechanics, Subramanyam, McGraw Hill



B.Tech(Environmental Engineering) Detail Syllabus For Admission Batch 2015-16



MECHANICS OF SOLIDS Module-I (12 classes) Simple Stress and Strain -Load, Stress, Principle of St.Venant, Principle of Superposition, Strain, Hooke’s law, Modulus of Elasticity, Stress-Strain Diagrams, Working Stress, Factor of safety, Strain energy in tension and compression, Resilience, Impact loads, Analysis of Axially Loaded Members, Composite bars in tension and compression, temperature stresses in composite rods, Statically indeterminate problems, Shear stress, Complimentary shear stress, Shear strain, Modulus of rigidity, Poisson’s ratio, Bulk Modulus, Relationship between elastic constants. Compound Stress and strain- Stresses in thin cylinders, thin spherical shells under internal pressure, wire winding of thin cylinders.Analysis of Biaxial Stress. Plane stress, Principal stress, Principal plane, Mohr’s Circle for Biaxial Stress, Two dimensional state of strain, Mohr’s circle for strain, Principal strains and principal axes of strain, strain measurements, Calculation of principal stresses from principal strains. Module-II (10 classes) Shear Force and Bending Moment for Determinate Beams - Types of load and Types of support. Support reactions,Shear force and bending moment, Relationship between bending moment and shear force, Point of inflection, Shear Force and Bending Moment diagrams for determinate beams. Module-III (10 classes) Simple Bending of Beams - Theory of simple bending of initially straight beams, Bending stresses, Shear stresses in bending, Distribution of normal and shear stress, beams of two materials, Composite beams. Deflection of Beams - Differential equation of the elastic line, Slope and deflection of beams by integration method and area - moment method. Module-IV (8 classes) Theory of Columns - Eccentric loading of a short strut, Long columns, Euler’s column formula, Lateral buckling, Critical Load, Slenderness ratio Torsion in solid and hollow circular shafts - Twisting moment, Strain energy in shear and torsion, strength of solid and hollow circular shafts. Stresses due to combined bending and torsion, Strength of shafts in combined bending and twisting. TEXT BOOKS 1. Elements of Strength of Materials by S.P.Timoshenko and D.H.Young, Affiliated East-West Press 2.Strength of Materials by G. H. Ryder, Macmillan Press 3. Strength of Materials by R.Subramaniam, Oxford University Press 4.Strength of Material by S. S. Ratan, McGraw Hill
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REFERENCE BOOKS 1.Mechanics of Materials by Beer and Johnston, McGraw Hill 2.Mechanics of Materials by R.C.Hibbeler, Pearson Education 3. Engineering Mechanics of Solids by Egor P. Popov, Prentice Hall of India
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ENVIRONMENTAL CHEMISTRY LAB (PRACTICAL) Analysis of water and wastewater samples 1. Colour and turbidity. 2. Determination of solids 3. Alkalinity, acidity PH. 4. Determination of chloride and conductivity. 5. Estimation of iron. 6. Estimation of Manganese. 7. Determination of Chromium. 8. Determination of sulphate and phosphate. 9. Determination of fluoride. 10. Determination of Ammonia, Nitrite, Nitrate and total kjeldahl nitrogen. BOOKS: 1. Standard methods for estimation of water & waste water-APHA, AWWA, WEF- Washington. 2. Examination of water and waste water manual. 3. Manual on water and waste water analysis - NEERI.



ENVIRONMENTAL BIOLOGY AND ECOLOGY (PRACTICAL) 1. Microscopic study of cell divisions (mitosis and meiosis) 2. Microscopic study of tissue systems 3. Extraction of photosynthetic pigments 4. Measurement of water potential 5. Identification of C3 and C4 plants 6. Measurement of qualitative and quantitative characteristics of plant communities 7. Ecological sampling of an area (line transact and quadrate methods) 8. Species-area curve method 9. Field visit of aquatic ecosystem.



GEOLOGY FOR ENVIRONMENTAL ENGINEERS (PRACTICAL)
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Toposheet Analysis; Preparation of drainage map; Study through GPS. Drawing of strike line & determination of true dip & apparent dip. Study of some 26 common minerals. Study of important igneous, sedimentary and metamorphic rocks. Preparation of watershed map and calculation of TARR value. Water table fluctuation study and pumping test analysis.
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FLUID MECHANICS & HYDRAULICS MACHINES LAB
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1. Determination of Metacentric Height 2. Proof of Bernoulli’s Theory 3. Determination of Coefficient of Discharge for V-notch 4. Determination of Coefficient of Discharge for Orifice meter 5. Determination of Coefficient of Discharge for Venturimeter 6. Determination of Reynold’sNumber 7. Friction Flow through Pipes 8. Determination of losses due to bends, fittings and elbows in pipes 9. Impact of Jets 10. Efficiency of Francis Turbine 11. Characteristics of Pelton wheel turbine 12. Discharge through Centrifugal Pump.
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ENGINEERING ECONOMICS Module I (12 hours)



Engineering Economics- Nature, Scope, Basic problems of an economy, Micro Economics and Macro Economics. Demand- Meaning of demand, Demand function, Law of Demand and its exceptions, Determinants of demand, Elasticity of demand & its measurement (Simple numerical problems to be solved ), Supply-Meaning of supply, Law of supply and its exception, Determinants of supply, Elasticity of supply, Determination of market equilibrium (Simple numerical problems to be solved). Production-Production function, Laws of returns: Law of variable proportion, Law of returns to scale



Module II (12 hours)



Cost and revenue concepts, Basic understanding of different market structures, Determination of equilibrium price under perfect competition (Simple numerical problems to be solved), Break Even Analysis-linear approach (Simple numerical problems to be solved). Banking -Commercial bank, Functions of commercial bank, Central bank, Functions of Central Bank. Inflation-Meaning of inflation, types, causes, measures to control inflation. National Income-Definition, Concepts of national income, Method of measuring national income.



Module III (12 hours)



Page
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Time value of money- Interest - Simple and compound, nominal and effective rate of interest, Cash flow diagrams, Principles of economic equivalence. Evaluation of engineering projects-Present worth method, Future worth method, Annual worth method, Internal rate of return method, Cost benefit analysis for public projects . Depreciation- Depreciation of capital assert, Causes of depreciation, Methods of calculating depreciation (Straight line method, Declining balance method), After tax comparison of project. Text Books 1. Riggs, Bedworth and Randhwa, “Engineering Economics”, McGraw Hill Education India 2. Principles of Economics, DevigaVengedasalam; KarunagaranMadhavan, Oxford University Press. 3. Engineering Economy by William G.Sullivan, Elin M.Wicks, C. PatricKoelling, Pearson 4. R.PaneerSeelvan, “ Engineering Economics”, PHI 5. Ahuja,H.L., “Principles of Micro Economics” , S.Chand& Company Ltd 6. Jhingan,M.L., “Macro Economic Theory” 7. Macro Economics by S.P.Gupta, TMH
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ORGANIZATIONAL BEHAVIOUR Objectives



1. To develop an understanding of the behavior of individuals and groups inside organizations 2. To enhance skills in understanding and appreciating individuals, interpersonal, and group process for increased effectiveness both within and outside of organizations. 3. To develop theoretical and practical insights and problem-solving capabilities for effectively managing the organizational processes. Unit 1 (6 hour) Fundamentals of OB: Definition, scope and importance of OB, Relationship between OB and the individual, Evolution of OB, Theoretical framework (cognitive), behavioristic and social cognitive), Limitations of OB. Unit 2 (10 hour) Attitude: Importance of attitude in an organization, Right Attitude, Components of attitude, Relationship between behavior and attitude, Developing Emotional intelligence at the workplace, Job attitude, Barriers to changing attitudes. Personality and values: Definition and importance of Personality for performance, The Myers-Briggs Type Indicator and The Big Five personality model, Significant personality traits suitable to the workplace (personality and job – fit theory), Personality Tests and their practical applications. Perception: Meaning and concept of perception, Factors influencing perception, Selective perception, Attribution theory, Perceptual process, Social perception (stereotyping and halo effect). Motivation: Definition & Concept of Motive & Motivation, The Content Theories of Motivation (Maslow’s Need Hierarchy & Herzberg’s Two Factor model Theory), The Process Theories (Vroom’s expectancy Theory & Porter Lawler model), Contemporary Theories – Equity Theory of Work Motivation.



Page



Unit 4 (8 hour) Organizational Culture : Meaning & Definition of Organizational Culture, creating & Sustaining Organizational Culture, Types of Culture (Strong vs. Weak Culture, Soft Vs. Hard Culture & Formal vs. Informal Culture), Creating Positive Organizational Culture, Concept of Workplace Spirituality.
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Unit 3 (9 hour) Foundations of Group Behavior: The Meaning of Group & Group behavior& Group Dynamics, Types of Groups, The Five – Stage Model of Group Development. Managing Teams: Why Work Teams, Work Teams in Organization, Developing Work Teams, Team Effectiveness & Team Building. Leadership: Concept of Leadership, Styles of Leadership, Trait Approach Contingency Leadership Approach, Contemporary leadership, Meaning and significance of contemporary leadership, Concept of transformations leadership, Contemporary theories of leadership, Success stories of today’s Global and Indian leaders.



B.Tech(Environmental Engineering) Detail Syllabus For Admission Batch 2015-16 Unit 5 (7 hour) Organizational Change: Meaning, Definition & Nature of Organizational Change, Types of Organizational Change, Forces that acts as stimulants to change. Implementing Organizational Change : How to overcome the Resistance to Change, Approaches to managing Organizational Change, Kurt Lewin’s-Three step model, Seven Stage model of Change & Kotter’s Eight-Step plan for Implementing Change, Leading the Change Process, Facilitating Change, Dealing with Individual & Group Resistance, Intervention Strategies for Facilitating Organizational Change, Methods of Implementing Organizational Change, Developing a Learning Organization. Reference Books
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1. Understanding Organizational Behaviour, Parek, Oxford 2. Organizational Behaviour, Robbins, Judge, Sanghi, Pearson. 3. Organizational Behaviour, K. Awathappa,HPH. 4. Organizational Behaviour, VSP Rao, Excel 5. Introduction to Organizational Behaviour, Moorhead, Griffin, Cengage. 6. Organizational Behaviour, Hitt, Miller, Colella, Wiley
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HONOR SUBJECT NUMERICAL AND STATISTICAL METHOD MODULE-I A.N umerical Methods: Solution of algebraic and transcendental equations by bisection, iteration, false position, secant and Newton-Raphson methods, Generalised Newton’s method for multiple roots. Solution of system of linear simultaneous equations by Gauss elimination, Gauss-Jordan, Crout’striangularisation, Jacobi and Gauss-Seidel methods. Finite differences, Symbolic relations, differences and factorial notation of a polynomial, data smoothing, Interpolation and extrapolation, Newton-Gregory forward and backward, Gauss forward and backward, Stirling, Bessel, Everett, Lagrange and Newton’s divided difference formulae; Inverse interpolation by Lagrange’s and iterative methods; Cubic splines. MODULE-II Numerical differentiation and integration, Trapezoidal, Simpson’s 1/3rd , Simpson’s 3/8th, Weddle and Gaussian quadrature formula. Numerical solution of first order ordinary differential equations by Taylor’s series, Picard’s, Euler’s, Modified Euler’s, Runge-kutta, Adams-Moulton and Milne’s methods. Solution of simultaneous first order and second order ordinary differential equations with initial conditions by Taylor’s series, Runge-Kutta and Milne’s methods. Numerical solution of boundary value problems by finite difference and shooting methods. Statistical Methods: Concept of frequency distribution: Moments, skewness and kurtosis MODULE-III Probability: various approaches of probability- classical, frequency (statistical), subjective and axiomatic. Theorems on probability, conditional probability, independence, Bayes theorem. Random variable-discrete and continuous. Distribution functions and their properties, Probability mass and density functions, Mathematical expectation, Moment generating function and its properties. Probability distributions: Bernoulli, binomial, negative binomial, Poisson and normal distributions MODULE-IV Theory of least squares and curve fitting. Correlation – Simple, multiple and partial, regression lines; regression coefficients; multiple and partial regression. Test of significance: Normal test, ttest chi-squire test and F-test.
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Books and References: 1. Numerical Methods for Scientific & Engg. Computation - MK Jain, SRK Iyenge and RK Jain, 1999 2. Numerical Methods for Mathematics, Science and Engineering - John H Mathews 2000. 3. Applied Numerical Analysis - CF Gerld and PO Wheatley, 2002. 4. Fundamentals of Applied Statistics – S.C. Gupta and V. K. Kapoor, Sultan Chand & Sons, 2002. Miller &Freunds’s 5. Probability and Statistics for Engineers (fifth edition) - Richard A. Johnson.
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MINOR SUBJECT ENVIRONMENTAL CHEMISTRY
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Module-I Structure of atmosphere, Properties of Air, Types of Air Pollution Sources: Natural and Anthropogenic Sources, Classification and Chemistry of Major Air Pollutants, Thermodynamics of air pollutants, Atmospheric photochemistry, Chemical and Photochemical Reactions in atmosphere, PAH, VOCs, Acid Rain, Depletion of Stratospheric Ozone. Control of Gaseous Pollutants, Green fuel and their environmental impacts. Principles and Application of Water Chemistry. Module-II Unique Properties of Water, Water Quality Parameters: physico-chemical, biological and bacteriological parameters, Water Quality Criteria and Standards, Water Pollution: Heavy Metal Pollution and its Abatement, Detergents and Phosphates, Eutrophication, Chemical Methods of Water and Wastewater Treatment, Removal of Dissolved Organics and Inorganics, Removal of Nitrogen and Phosphates, Water disinfection, Xenobiotics Module-III Nature and Importance of Soil, Soil Properties, Acid-Base and Ion-exchange Reactions in Soils, Macro and Micronutrients, Colloidal chemistry of Soils, Fertilizers and Other Soil Amendments, Soil Pollution: Heavy Metals and Radio- nuclides in Soil, Degradation of natural substances, Remediation of Metal Contaminated Soil. Module-IV Characteristics of Hazardous Wastes, Classification of Hazardous Wastes, Effects and fate of Hazardous wastes. Books and References : 1. Environmental Chemistry - Stanley E. Manahan, 5th Ed., Lewis Publishers, 1995. 2. Chemistry for Environmental Engineering and Sciences (5th Ed)- - CN Sawyer, PL McCarty and GFParkin, Tata McGraw-Hill ed., New Delhi, 2003. 3. Aquatic Chemistry -W.Stumm& JJ Morgan, John Wiley & Sons, Inc, 3rd Ed., NY-1995. 4. Water Chemistry - V.L.Snoeyine and D.Jenkins, John Wiley and Sons, Inc, NY-1980. 5. Principles and Application of Aquatic Chemistry - FMM Morel & JG Hering, John Wiley & Sons, Inc, NY,1993.
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Applied Mathematics - III Engineering Economics Organizational Behavior Environmental Microbiology & Toxicology Air Pollution Elements of Environmental Protection Industrial Technology Skill Project and Hands on
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Semester : 4th -------------1. PMA4E001 HS(CP) 2. PEK4E002 HS(O1) 3. POB4E002 HS(O1) 4. PEN4I102 PC(CP) 5. PEN4I103 PC(CP) 6. PEN4I104 PC(CP) 7. PEN4I105 PC(CP) 8. PEN4I201 PC(CP)
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APPLIED MATHEMATICS – III Module-I Complex Analysis: Analytic function, Cauchy-Riemann equations, Complex integration: Line integral in the complex plane, Cauchy’s integral theorem, Cauchy’s integral formula, Derivatives of analytic functions, Taylor’s series, Maclaurin’s series, Laurent’s series, Singularities and zeros. Module-II Complex Analysis: Residue integration method, evaluation of real integrals Numerical Methods: Errors of numerical results, error propagation,., Lagrange Interpolation, Newton divided difference interpolation, Newton’s forward and backward interpolation, Spline interpolation. Module-III Numerical Methods: Numerical integration: The trapezoidal rule, The Simpson’s rules, Gauss Integration formulas.Solution of ordinary differential equation: Euler’s method, Improvement of Euler’s method, Runge-Kutta methods, multi step methods, Methods for system and higher order ordinary differential equations. Module-IV Probability Theory and Its Applications: Probability, Random variables, Probability distributions, Mean and variance; Features of Probability Distribution: Binomial, Poisson, Uniform and Normal distribution, Distribution of several random variables. Statistical Techniques and Its Applications: Scope of Statistics, Random sampling, Sampling Distribution,Correlation analysis, Regression Analysis,Fitting Straight Lines, Estimation of Parameters, Statistical Hypothesis. Text books: 1. E. Kreyszig,‖ Advanced Engineering Mathematics:,Tenth Edition, Wiley India 2. S.Pal and S.C. Bhunia, ―Engineering Mathematics‖ Oxford University Press 3. Jay L. Devore, ―Probability and Statistics for Engineering and Sciences‖, Seventh Edition, Thomson/CENGAGE Learning India Pvt. Ltd
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Reference books: 1. E.B. Saff, A.D.Snider, ―Fundamental of Complex Analysis‖, Third Edition, Pearson Education, New Delhi 2. P. V. O’Neil, ―Advanced Engineering Mathematics‖, CENGAGE Learning, New Delhi
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ENVIRONMENTAL MICROBIOLOGY AND TOXICOLOGY Module I General properties of microorganism: Environmental importance of microorganism, classification, distribution, enumeration of microbes, prokaryotic & Eukaryotic cells. Bacteria: Cell structure, Spore, Morphology and reproductions, Bacterianutration, Culture media and culture characteristics, growth of bacteria, batchculture, specific growth rate and doubling time, continuous culture, synchronous growth, effects of environmental factors on growth. Module II Control of microbes: physical and chemical methods, destruction and suppression. Microbialmetabolisms: Anabolism and catabolism, Glycolysis, TCA cycle and ETC, Fermentation and anaerobic respiration, Energy balance (Δ𝐺) -Growth, Substrate Partitioning and theoretical yield, Electronacceptors, Enzyme, Monod and Halden kinetics. Module III Drinking water microbiology: Streampollution, Water borne diseases and pathogens,MPN test, Faecal coliform and faecalstreptoccoci, MFtechniques,IMVICtest.Air microbiology: air borne diseases and pathogens.Soilmicrobiology:Bio-fertilizer,VAMfungi,N-fixations,Biopesticides,degradation of natural substances. Composting,Bio-energy from waste. Module IV Toxicology:- Toxic substances and toxicity, environmental toxicants and its classification, Exposure to toxicants. Dose response relationship. Biotransformation of toxicants. Factors affecting toxicity. Toxicity of metals like mercury, cadmium, arsenic lead, fluorides, toxicity of pesticides, Bio magnification, Antidotes and neutralization of toxicity. TEXT BOOKS 1. Microbiology – P.D.Sharma – Rastogi publication 2. Concept of Toxicology – Omkar – Shoban Lal Nagin Chand & Co.
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Reference Books 1. Microbiology— Chan etel-McGraw Hill-New Delhi Lehninger Principles of Bio-ChemistryNelson & cox
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ENVIRONMENTAL MICRBIOLOGY AND TOXICOLOGY (PRACTICAL)
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Apparatus used for a Microbiology labrotory. Methods of Sterilisation and Disinfections. Culture media: Media preparation-Semi-synthetic media. Liquid,Solid and semisolid media,Nutrientagar,PDA media. Gram staining techniques for detection of gram positive and gram negative bacteria. Bacteriology of drinking water and domestics sewage-MPN techniques for total coliform, FaecalCOLIform and faecal streptococci(FS),membrane filtration techniques for faecal coliform and total coliform. IMVIC test. Microbiology of Air:Enumeration of microbes by exposure plate method. Microbiology of soil:Isolation of microbes by serial dilution methods and colony count by colony counter. study of fungi(medium-Rose Bengal agar).Study of fresh water and polluted water algae(Blue green algae,Green algae and Diatoms).
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AIR POLLUTION MODULE -I Air Pollution: atmospheric structure and composition, scales of air pollution problem- local, urban, regional, continental and global. Natural and anthropogenic pollutants, emission inventory source classification, primary and secondary pollutants, properties of major air pollutants along with sources and sinks, particulates and gases. Modules of measurements of air pollutant. Simple problems on Module conversion. Photochemical air pollutants, Air pollution due to automobiles. Smoke and its measurement. Air pollutants effects on human health and welfare, vegetation, animals, materials and structure, Acid rain, Green house effect, Ozone depletion and Heat island effect. MODULE - II MEASUREMENT OF AIR POLLUTANTS. Measurement of gaseous (CO, HC, NOx,SO2 ) and particulate pollutants, sampling devices, sampling train, sampling methods/ techniques, stack sampling techniques. Ambient Air quality standard (CPCB). Air pollution indices- determination of pollution index by different methods. MODULE -III ATMOSPHERIC DISPERSION OF STACK EFFLUENTS: Plume rise, effective stack height, guide lines for fixing stack height, problems on plume rise' calculations. Gaussian plume model- for point source. Gaussian dispersion coefficients, Pasquil - Gifford atmospheric stability classification. Meteorology: Meteorological factors- heat, solar radiation, temperature, lapse rate, wind, humidity, precipitation, mixing height, pressure, atmospheric stability conditions, wind velocity profile, windrose diagram. Inversion- types, plume behavior under different atmospheric stability, effect of topography on pollutant dispersion. Down ground-level concentration computation, maximum ground level concentration. Instantaneous puff. Dispersion model. Estimate for various sampling times and decay of pollutant. MODULE - IV NOISE POLLUTION: Sources of noise, effects of noise pollution, Modules & measurement or noise, control of noise pollution, standards. Equations & Application. Text Books:1. Wark.K., Warner C.F. and Davies W.T., Air Pollution- Its Origin and Contro1., Harper &. Row Publishers, New York, 1998. 2. Boubel R.W., Donald L.F., D.B. Turner &. A.C. Stern Fundamentals of Air Pollution, Academic Press, 1994.
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Reference Books:1. Sincero A.P. and Sinccro G.A., Environmental Engineering- A Design Approach., Prentice of India, 1999. 2. Henery. C. Perkins-Air Pollution McGraw Hill. 3. Environmental Engineering by Arcadio P. Sincero&Gergoria A. Sincero- PHI Pub
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AIR POLLUTION (PRACTICAL) 1. Demonstration of Air Pollution monitoring, Instrument, Calibration of orifice of the RDS, 2. Determination of PM10 & PM2.5, 3. Determination of SO2 in ambient air, 4. Determination of NOx ambient air, 5. Respirable dust monitoring by RAM-1 and GDS, 6. Determination of CO in ambient air, 7. Demonstration of stack Monitoring Kits, 8. Demonstration of Cascade Impactor for monitoring respirable dust, 9. Elementary analysis of Particulate matter through AAS,Wind rose diagram,
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10. Demonstration and interpretation of SODAR ecogram.
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ELEMENTS OF ENVIRONMENTAL PROTECTION Module I: Definition of Environment, Engineering and Environmental Engineering Environmental Systems, Environmental Ethics, Definition of Pollution and Contamination. Water, Air and Land Pollution, Engineering Activities and Environmental Control – Protection Environmental Legislation and Regulation, Basic of features of Indian Environmental laws, Importance of Environmental Protection Act, 1984 and Green Tribunal Act. Role of Environmental Protection in India and Karnataka Human Population Growth and Trend in Developed and Developing Countries in India. Projection of Food and Resource Needs and Related Environmental Effects. Environment and Human Health Food Chain, Chemicals in Food Hazardous Wastes Module II: Quality Factors for Environmental Protection Epidemiology, Water Resources – Human Needs, Residential Wastewater Collection and Disposal, Industrial Water Needs and Wastewater Generation. Cause of Water, Air, Soil Pollution and their basic Protection/prevention. Air and Noise Environment in Work Place and Community. Occupational Hazards and their effects. Vector Control Host-Vector Relationship, Mechanism of Transmission, Malaria and Filariasis Management, Rodents and their Control Measures, Guinea Worm Disease and Eradication Module III: Milk and Food Sanitation Importance of hygienic Environment and its practice. Milk-borne Diseases, Testing and Sanitation Measures. Food Protection from Source to Use Sanitizing Food Processing Equipment, Tests and Inspection for Food Protection. Ionizing Radiation and Control Origin, Emissions, Damage to Human Beings, Radiation Protection. Module IV: Environmental Sanitation Swimming Pool Sanitation, Institutional Sanitation – School and College, Health Centre and Hospital Sanitation in Markets, Shopping Areas and Bus Stand, Fair and Festival Sanitation Energy of Heat and Sound Effects on Human Body, Changes, Developments.
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1. Salvato J.A., (1982), Environmental Engineering Sanitation, 3rd edition, J. Wiley & sons, New York. 2. Masters Gilbert M, (2004), Introduction to Environmental Engineering and Science, Pearson Education Limited. 3. Chanlett E.T., (1979), Environmental Protection, McGraw Hill Co., New York, NY



30



TEXT BOOKS



B.Tech(Environmental Engineering) Detail Syllabus For Admission Batch 2015-16 REFERENCES 1) Turk J.,(1985), Introduction to Environmental Studies , 2nd Edition, Holt Saunders, International Edition. 2) Taylor Miller Jr., (1994), Living in the Environment – Concepts, Wordsworth, California, 3) Ehlers V.M., and Steel E.W., (1972), Municipal and Rural Sanitation, McGraw Hill, New York. 4) Awata, Environmental Sanitation 5) Glynn Henry, J.n and Gary W. Heinke (1996), Environmental Science and 6) Egineering Prentice Hall Publication.



ELEMENTS OF ENVIRONMENTAL PROTECTION LAB
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Students will submit a project report on environmental protection in guidance of their faculty member.
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INDUSTRIAL TECHNOLOGY Module I Classification of industries: (a)small, medium, large (b)organic, Inorganic (c)highly polluting, moderately polluting, non polluting. Process Flow Sheets: Significance, symbols, informations, block flow diagram,flow diagram. Module II Materials of construction: Steel,Alloys, Refractory, Coating, Plastics, Glass lining, FRP, Electrochemicals: Alkalies, Electro plating, Electrorefying Process conditions: Effect of temperature, pressure, concentration, flow rate, catalysts etc. Module III Material balance: Conservation of mass, Chemical stoichiometry, mass transfer through phase change, material balance across unit; Overall material balance. Module IV Study of heavy chemicals: Chlorine, HCl, Soda Ash, Sulfuric Acid, Phosphoric Acid. Fertilizers and its types (N, P, K): 1) Nitrogenous fertilizers 2) Phosphatic fertilizers 3) K fertilizers Brief overview about the management of industrial solid, liquid and gaseous wastes Processes: Pulp and paper, steel, alumina and aluminum. Textbooks 1. Outlines of Chemical Technology- C.E.Dryden. 2. Chemical process principles part-1:-Houghen, O; Watson KIM and Ragatz, R.A Reference Books 1. A textbook of Chemical technology- S.d.Shukla and G.N. Pandey 2. Chemical process industries- R.N.Shreve. 3. Publication of Fertilizer Association of India, New Delhi 4. Industrial Chemistry- Faith, Keyes and Clark 5. Handbook of Industrial chemistry- Riegel



INDUSTRIAL TECHNOLOGY LAB 1. Preparation of Hydrogen chloride (HCl) and draw a lebelling diagram as industrial process.



4. Material balance of a given lab experiments. (CuSO4 prepartion) 5. Preparation of glass.
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3. Chloride test in tab water. Findout Residual chlorine.
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2. Preparation of NaOH and draw a lebelling diagram as industrial process.
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THIRD YEAR ENGINEERING Fifth Semester Theory



PC



PC



PE



OE PC



Environmental Geotechnology Instrumental Methods for Environmental Analysis /Environmental Instrumentation Land Resource Management Public Health and Sanitation /Occupational hazards and Industrial safety /Low Carbon Economy Disaster Management /Human Rights /Risk Analysis and Management Advance Lab-I



Total Total Marks: 1100 Total Credits: 24 Honours Minor



Design of Air Pollution Control System Environmental Instrumentation
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PC



Course Name



Page



Code



Practical



B.Tech (Environmental Engineering) Syllabus for Admission Batch 2015-16



ENVIRONMENTAL GEOTECHNOLOGY Module I Soil, Complexity of soil nature, formation, regional deposits, solid-water-air relationships and Index properties. Module II Classification of soil, soil structure and clay minerals, soil compaction, effective stress, capillarity and permeability, seepage through soils, flownets, drainage and dewatering, compressibility of soil and consolidation, shear strength of soils. Module III Geotechnical applications in slope stability, factor of safety. Site investigation and subsoil exploration. Module IV Application of soil mechanics in environmental engineering, land reclamation, soil erosion and control. Application of Geotextiles. Books & References: Environmental Geotechniques, Robert Sarsby, Thomas Telford Books. The Nature and Properties of Soil, Nyle C Brady, Eurasian Publishing House (P) Ltd. Basic and Applied Soil Mechanics II Edition, Gopal Ranjan & A.S.R Rao, New Age Publishers. 4. Geotechnical Engineering, S.K.Gulhati, Manoj K Dutta, McGraw Hill Co. 1. 2. 3.



ENVIRONMENTAL GEOTECHNOLOGY (PRACTICAL)
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Practical related to Moisture Content, Atterberg’s limit test, Density and Specific Gravity, Particle Size analysis, Falling Head and Constant Head Permeability Tests, Compaction Tests, Consolidation Tests, Shear Tests, Triaxial Tests etc.
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INSTRUMENTAL METHODS FOR ENVIRONMENTAL ANALYSIS Module I Treatment of data in quantitative analysis: Accuracy, Precision, Standard deviation, and types of Errors, minimization of error, significant figures, criteria for rejection of data. Module II Principles of instrumentation; advantages, applications, and limitations of the following analytical techniques: Spectrophotometry, FTIR, NMR, Atomic absorption and Emission spectrophotometry, Flame photometry, Fluorimetry, Nepheleometry, Inductively coupled plasma spectrometry and MS. Module III Electrochemical methods: Polarography, Pulse polarography, Ion selective electrodes, Oscilloscopic Polarography, Cyclic voltametry, Anodic Stripping Voltametry. Module IV Chromatography: Classification, general ideas about adsorption, partition, and column chromatography, paper and thin layer chromatography. Gas chromatography, High performance liquid chromatography (HPLC), Ion chromatography. Particle size and shape analyser.Auto- titration method. Books & References : 1. Instrumental Methods of Analysis - HH Willard & LL Dean, John Wiley, 1976 2. Modern Methods of Chemical Analysis - RL .Recsok & LD Shields, John Wiley & sons, Inc, 1990 3. Instrumental Methods of Chemical Analysis -GW Ewing, McGraw Hill Book Company, Inc. 1975 4. Modern Methods of Chemical Analysis - RL Pecsok & LD Shields, John Wiley & Sons, Inc. 1986



INSTRUMENTAL METHODS FOR ENVIRONMENTAL ANALYSIS (PRACTICAL)
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Estimation of iron by Vis-spectrophotometer (including plotting of calibration curve using least square method), Detection of PAH by FTIR, Estimation by flame photometer, Conduct metric titration, Potentiometric titration, Determination of distribution coefficient of I2 in water and CCl4, Estimation of free chlorine in water.



B.Tech (Environmental Engineering) Syllabus for Admission Batch 2015-16



ENVIRONMENTAL INSTRUMENTATION OBJECTIVES:  To introduce the principles and application of different instruments used for performance monitoring and testing of equipment in wastewater treatment, air pollution control, effluent analysis and emission monitoring. Module I General Study of machinery, electric motors types and characteristics, other prime covers, pumps, capacity, operation and maintenance of pumping machinery, air compressors preventive maintenance, break-down maintenance, schedules – Factors to be considered in the selection of the equipments. Module II Instrumentation pH meter - Flame Emission Spectrometry. Absorption spectrometry - Nephelometry Atomic Absorption Spectrometry - Gas chromatography – working principle and components.Total carbon analyser – Mercury Analyser polar graph for metal estimation and organic compounds - Ion selective Electrode -SO2 and CO analyser – Instrument components and its working principle. Module III Water supply machinery and wastewater machinery Drilling equipment, pumping equipment for wells. Machinery required for primary and secondary treatment, sewage pumps , sludge pumps, vaccum filtration equipment. Module IV Equipments for treatment units Equipment for treatment unit - electrically and mechanically operated agitators, mixers, aerators, chlorinators, Surface aerators. Meters for measurement of flow, head, electricity. Air pollution control equipments Working principles of electrostatic precipitator – cyclone separators – settling chamber – operation and Maintenance. Machinery for solid waste collection and disposal incineration – compactors – magnetic separators- incinerators.
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TEXTBOOKS: 1. Trivedy R. K. & Goel P.K., Chemical and Biological methods for water pollution studies, Environmental publication, Karat, 1986. 2. Cox C.R., Operation and Control of Water Treatment Processes, World Health Organisation, Geneva, 1964.
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OUTCOMES: The students completing the course will have  an understanding of various instruments and equipments used in measurement and monitoring for environmental engineering applications  ability to describe the operation of a range of sensors and transducers with particluar reference to monitoring of water and air quality



B.Tech (Environmental Engineering) Syllabus for Admission Batch 2015-16 REFERENCES : 1. Course Manual on Preventive Maintenance of Water Distribution System, NEERI, 1973. 2. Standards Methods for the Examination of Water and Waste Water, 17th Edition, WPCF, APHA and AWWA, USA, 1989.



ENVIRONMENTAL INSTRUMENTATION LABORATORY OBJECTIVES:  To train the students on the use of different instruments used for performance monitoring and testing of equipment in wastewater treatment, air pollution control, effluent analysis and emission monitoring. LIST OF EXPERIMENTS: A. Sample Collection, Handling and Preservation 1. Sampling Protocol: Planning a Sampling Strategy 2. The Representative Sample: Random vs. Judgmental Sampling 3. Sampling Equipment: Devices and Containers for soil, air and water. 4. Sampling Techniques: soil and water 5. Sampling Techniques: gases and vapors 6. Sample Documentation and Preservation, Chain of Custody (COC) B. Methods of Analysis 1. Sample Preparation: Interferences and Detection Limits 2. Quality Control 3. Field Quality Control: Duplicate Samples 4. Quality Control in the Laboratory: Equipment Calibration, Matrix spike and Blank 5. samples. C. Electrode (potentiometric) Methods: 1. Use of bench top and field model pH meters 2. Use of Dissolved Oxygen Meters. 3. Use of TDS Meters. D. Spectrophotometry 1. Estimation of Phosphate. 2. Estimation of Hydrocarbon. 3. Estimation of Nitrogen. 4. Estimation of Heavy Metals.
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OUTCOMES: The students completing the course will have 2. ability to collect, handle, preserve and analyse water, wastewater and solid samples 3. ability to conduct potentiometric measurements
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E. Chromatography 1. Liquid/Gas Chromatography.



B.Tech (Environmental Engineering) Syllabus for Admission Batch 2015-16 4. ability to use spectrophotometer, liquid/gas chromatograph for analysis of environmental samples
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REFERENCES: 1. Douglas A. Skoog and Donald M. West, Analytical chemistry: An introduction, CBS publishing Japan Ltd. New York, 1986. 2. Sawyer.C.N.and McCarty P. L. Chemistry for environmental engineering, McGraw Hill Publications, 4th edition, 1994. 3. Standards Methods for the Examination of Water and Waste Water, 17th Edition, WPCF, APHA and AWWA, USA, 1989.
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LAND RESOURCE MANAGEMENT Module I Land use Planning – Objective and importance; Land use and capability classification systems; Land use Planning models and their limitations. Impacts of natural and man-made activities on land characteristics and land use planning; Impact of soil erosion and sedimentation control. Design of tailings dams, overburden dump and ash pond. Land reclamation principles and requirement; Topsoil management – inventory, removal, preservation and redistribution; Ecological restoration technology – objectives and guidelines; Module II Technical reclamation – stability, drainage and erosion control; estimation of sediment load and design of sedimentation pond; Factors effecting the development of vegetation cover in mine degraded areas; Selection of tree species for restoration purposes; importance of grasslegume mixture; Module III Application of mulches, geotextiles and Soil amendments; Monitoring and aftercare of restored sites; Evaluation of restoration success and indicator parameters; Post project land use monitoring. Ecological restoration and its components. Module IV Forestry and biodiversity issues; Planning for biodiversity conservation on reclaimed lands. Mine closure planning – environmental impacts of mine closure, development of closure plan, closure guidelines, mine closure activity, closure cost. Books & References: 1. Ecorestoration of the coalmine degraded lands- Subodh Kumar Maiti, Springer (2013) 2. Analysis of Land Use Change: Theoretical and Modeling Approaches, Helen Briassoulis, University 1. of the Aegean Lesvos , Greece, E-Book 2. Environmental Land use planning and Management, John Randolph, Island Press, 3. Land Use in Mining Areas of India, Rekha Ghosh, Envis, ISM Dhanbad, ISSN 09724656



LAND RESOURCE MANAGEMENT (PRACTICAL)
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Principles of land surveying, Leveling and angular measurement instruments. Distance, elevation, and angular measurement techniques, Traversing and triangulation survey, Analysis of errors during measurement, Curve surveying, Land/mine plan development Quarry Reclamation - NJ Coppin and A.D.Bradshaw, Mining Journal Books, London,1982
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PUBLIC HEALTH AND SANITATION Module-I Water sanitation:- Sanitary consideration for location and construction of walls. Water impurities and biological contamination of water, Water pollution and health, water purification, Drinking water Standards & their significance. Module-II Refuse sanitation :- Refuse collection & disposal, quantitative & qualitative characteristics of garbage. Module-III Food sanitation:- Food and Drug act, Food poisoning Balance diet. Food storage and preservation principles of milk sanitation. Module-IV Industrial hygiene:- Elementary Physiological hygiene, Factors affecting health, Comfort Productivity, Occupational health hazards in industry.
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Book:1. Food & Nutrition by Gupta.
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OCCUPATIONAL HAZARDS AND INDUSTRIAL SAFETY OBJECTIVES:  To introduce the occupational hazards, industrial safety issues, control measures and emergency procedures. UNIT I Industrial atmospheric contaminants and health hazards Industrial atmospheric contaminants – types. Industrial Health Hazards - effects of pressure, humidity, temperature - radiation, light, noise, electricity - accidents, occupational diseases, infections. UNIT II Industrial toxicology and industrial hygiene survey Modes of entry of toxic substances into the human body - long term and short term effects industrial toxicology. Threshold Limit Values, kinds of exposure standards, pollutant concentrations, Industrial Hygiene Survey – Diagnosis – Remedial measures – Occupational Health and Safety Management System (OHSMS) - BS OSHAS 18001. UNIT III Industrial ventilation Industrial Ventilation - general principles of air flow - general dilution ventilation - comfort ventilation. Local exhaust ventilation - principles of hood and duct design - duct system design - fans.
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OUTCOMES: The students completing the course will have  an understanding of industrial toxicology, health hazards of industrial environment and control measures  ability to recognise and report industrial hazards, follow safe work practices and participate in hazard inspection  Understanding of emergency procedures, safety law and employer and employee responsibilities TEXTBOOKS: 1. Patty, “Industrial Hygiene and Toxicology”, Wiley Inter science, 1979. 2. John.V .Grimaldi and Rollin. H Simonds, "Safety Management", All India traveler book seller, New Delhi, 1989. 3. Krishnan N.V, "Safety in Industry", Jaico Publisher House, 1996. REFERENCE: 1. Industrial Ventilation Manual, American Conference of Government Industrial Hygienists, 1993
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UNIT IV Control measures Air cleaning Devices - relative efficiencies - Testing of local exhaust ventilation systems. 25 Industrial Noise Control - general engineering principles of control – standards. Industrial illumination and industrial plant sanitation Industrial illumination - glare – types & levels of illumination. Industrial plant sanitation housekeeping - worker facilities.
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LOW CARBON ECONOMY OBJECTIVES:  To impart knowledge on different sources of carbon emission, carbon reduction opportunities, low carbon technologies and Indian Missions on Climate Change UNIT I Carbon emission Sources – Primary sectors – Agriculture, Livestock, Forestry – Mining, Secondary sectors – metal processing – non metallic product processing, wood processing – paper and pulp making – food processing, Tertiary sectors – Transportation services, health services UNIT II Carbon reduction opportunities Energy efficiency – Energy conservation – Fuel switching – Energy policy - Energy storageSmart grid- Methane cycle- Nuclear power and Carbon Capture and Storage- green house gas balances and mitigation costs. UNIT III Low carbon technologies Green home – sustainable energy sources – bio energy, solar, hydro, geothermal – Fuel cells and hydrogen – Electric vehicles Energy efficient programmes Good housekeeping practices – Regulation and/standards – Industrial cogeneration – Fiscal policies – Agreement/targets – Energy audits – Research and Development UNIT IV Integrated energy policy Policy for renewable and non-conventional energy sources – Household energy security – Energy – environment linkages – Energy supply-side and demand-side environment concern – Environmental impacts of renewable energy – India‟s approach to climate change. OUTCOMES: The students completing the course will have the ability to  Identify sources of carbon emissions and outline the carbon reduction opportunities, low carbon technologies  Develop energy efficient programmes and integrated energy policy in line with national and global approach to climate change mitigation.
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REFERENCES: 1. Bertz Metz etal., “IPCC Special Report on Carbon dioxide capture and storage, Cambridge University Press, 2005. 2. “Integrated Energy Policy” – Report of the Expert Committee, Government of India, Planning Commission, New Delhi, 2006
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TEXTBOOKS: 1. Tom Tietenberg, “Environmental and Natural Resource Economics‟, 5th Edition, Harper Collins College Publishers, 2000. 2. Perman R, Y. Ma, J. McGilvray and M. Common, Natural Resource and Environmental Economics, 3rd edition, Pearson Education, Harlow, 2003.
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DISASTER MANAGEMENT OBJECTIVES:  To provide students an exposure to disasters, their significance and types.  To ensure that students begin to understand the relationship between vulnerability,disasters, disaster prevention and risk reduction  To gain a preliminary understanding of approaches of Disaster Risk Reduction (DRR)  To enhance awareness of institutional processes in the country and  To develop rudimentary ability to respond to their surroundings with potential disaster response in areas where they live, with due sensitivity UNIT I Introduction to disasters Definition: Disaster, Hazard, Vulnerability, Resilience, Risks – Disasters: Types of disasters – Earthquake, Landslide, Flood, Drought, Fire etc - Classification, Causes, Impacts including social, economic, political, environmental, health, psychosocial, etc.Differential impacts- in terms of caste, class, gender, age, location, disability - Global trends in disasters: urban disasters, pandemics, complex emergencies, Climate changeDos and Don‟ts during various types of Disasters. Approaches to disaster risk reduction (drr) Disaster cycle - Phases, Culture of safety, prevention, mitigation and preparedness community based DRR, Structural- nonstructural measures, Roles and responsibilities ofcommunity, Panchayati Raj Institutions/Urban Local Bodies (PRIs/ULBs), States, Centre, and other stake-holders- Institutional Processess and Framework at State and Central Level- State Disaster Management Authority(SDMA) – Early Warning System – Advisories from Appropriate Agencies. UNIT II Inter-relationship between disasters and development Factors affecting Vulnerabilities, differential impacts, impact of Development projects such as dams, embankments, changes in Land-use etc.- Climate Change AdaptationIPCC Scenario and Scenarios in the context of India - Relevance of indigenous knowledge, appropriate technology and local resources.
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UNIT III Disaster risk management in india Hazard and Vulnerability profile of India, Components of Disaster Relief: Water, Food, Sanitation, Shelter, Health, Waste Management, Institutional arrangements (Mitigation, Response and Preparedness, Disaster Management Act and Policy - Other related policies, plans, programmes and legislation – Role of GIS and Information Technology Components in Preparedness, Risk Assessment, Response and Recovery Phases of Disaster – Disaster Damage Assessment.



B.Tech (Environmental Engineering) Syllabus for Admission Batch 2015-16 UNIT IV Disaster management: applications and case studies and field works Landslide Hazard Zonation: Case Studies, Earthquake Vulnerability Assessment of Buildings and Infrastructure: Case Studies, Drought Assessment: Case Studies, Coastal Flooding: Storm Surge Assessment, Floods: Fluvial and Pluvial Flooding: Case Studies; Forest Fire: Case Studies, Man Made disasters: Case Studies, Space Based Inputs for Disaster Mitigation and Management and field works related to disaster management. OUTCOMES: The students will be able to  Differentiate the types of disasters, causes and their impact on environment and society  Assess vulnerability and various methods of risk reduction measures as well as mitigation.  Draw the hazard and vulnerability profile of India, Scenarious in the Indian context, Disaster damage assessment and management. TEXTBOOKS: 1. Singhal J.P. “Disaster Management”, Laxmi Publications, 2010. ISBN-10: 9380386427 ISBN-13: 978-9380386423 2. Tushar Bhattacharya, “Disaster Science and Management”, McGraw Hill India Education Pvt. Ltd., 2012. ISBN-10: 1259007367, ISBN-13: 978-1259007361] 3. Gupta Anil K, Sreeja S. Nair. Environmental Knowledge for Disaster Risk Management, NIDM, New Delhi, 2011 4. Kapur Anu Vulnerable India: A Geographical Study of Disasters, IIAS and Sage Publishers, New Delhi, 2010. REFERENCES
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1. Govt. of India: Disaster Management Act , Government of India, New Delhi, 2005 2. Government of India, National Disaster Management Policy,2009.
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HUMAN RIGHTS OBJECTIVES :  To sensitize the Engineering students to various aspects of Human Rights. UNIT I Human Rights – Meaning, origin and Development. Notion and classification of Rights – Natural, Moral and Legal Rights. Civil and Political Rights, Economic, Social and Cultural Rights; collective / Solidarity Rights. UNIT II Evolution of the concept of Human Rights Magana carta – Geneva convention of 1864. Universal Declaration of Human Rights, 1948. Theories of Human Rights. UNIT III Theories and perspectives of UN Laws – UN Agencies to monitor and compliance. Human Rights in India – Constitutional Provisions / Guarantees. UNIT IV Human Rights of Disadvantaged People – Women, Children, Displaced persons and Disabled persons, including Aged and HIV Infected People. Implementation of Human Rights – National and State Human Rights Commission – Judiciary – Role of NGO‟s, Media, Educational Institutions, Social Movements. OUTCOME :  Engineering students will acquire the basic knowledge of human rights.
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REFERENCES: 1. Kapoor S.K., “Human Rights under International law and Indian Laws”, Central Law Agency, Allahabad, 2014. 2. Chandra U., “Human Rights”, Allahabad Law Agency, Allahabad, 2014. 3. Upendra Baxi, The Future of Human Rights, Oxford University Press, New Delhi
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RISK ANALYSIS AND MANAGEMENT OBJECTIVES:  To impart knowledge on environmental risk assessment and risk management UNIT I Introduction Sources of Environmental hazards- Types of Risk-Environmental, Safety and ecological risks- Risk assessment framework- Regulatory perspectives and requirements- Risk Analysis and Management - Social benefit Vs technological risks- Path to risk analysis- Perception of risk- Risk assessment in different disciplines. UNIT II Elements of environmental risk assessment Hazard identification and accounting - Properties, processes and parameters that control fate and transport of contaminants - - Dose Response Evaluation - Slope Factors- Dose Response calculations and Dose Conversion Factors - Risk Characterization and consequence determination- Estimation of carcinogenic and non carcinogenic risks to human health- Exposure Assessment - Exposure Factors -Multimedia and multipathway exposure modeling of contaminant concentrations in air, water, soils and vegetation Tools and methods for risk assessment HAZOP and FEMA methods- Cause failure analysis - Event tree and fault tree modeling and analysis - Vulnerability assessment - Uncertainty analysis - Methods in Ecological risk assessment - Probabilistic risk assessments- Radiation risk assessment- Data sources and evaluation. UNIT III Risk management Risk communication and Risk Perception- Comparative risks- Risk based decision makingRisk based environmental standard setting- Emergency Preparedness Plans- Emergency planning for chemical agent release- Design of risk management programs- Adaptive management- Precaution and stake holder involvement.
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OUTCOMES: The students completing the course will have ability to  carryout hazard identification and accounting, risk characterization and consequence determination, event tree and fault tree modeling and Probabilistic risk assessments.  develop management plans including risk communication and emergency preparedness planning  plan environmental risk assessment of industries and hazardous activities
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UNIT IV Applications Case studies on risk assessment and management for hazardous chemical storage - Chemical industries - Tanneries - Textile industries- Mineral processing and Petrochemical plants Hazardous waste disposal facilities - Nuclear power plants- contaminated site remediation Case histories on Bhopal, Chernobyl, Seveso and Three Mile Island.



B.Tech (Environmental Engineering) Syllabus for Admission Batch 2015-16 TEXTBOOKS: 1. Cutter, S.L., Environmental Risk and Hazards, Prentice-Hall of India Pvt. Ltd., New Delhi, 1999. 2. Kolluru Rao, Bartell Steven, Pitblado R and Stricoff, “Risk Assessment and Management Handbook”, McGraw Hill Inc., New York, 1996. 3. Kofi Asante Duah, “Risk Assessment in Environmental management”, John Wiley and sons, Singapore, 1998.



Page



47



REFERENCES: 1. Kasperson, J.X. and Kasperson, R.E. and Kasperson,R.E., Global Environmental Risks, V.N.University Press, New York, 2003. 2. Mark Burman, Risks and Decisions for Conservation and environmental management,Cambridge University Press, 2005
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HONOUR SUBJECT DESIGN OF AIR POLLUTION CONTROL SYSTEM Module I Review of general principles of air pollution control; Control of Particulate Matter; Fundamentals of emitted particulate matter and flue gas characteristics; Design and operation of Gravity Settling Chambers, Cyclones, Wet Scrubber- Column Scrubbers, Jet Scrubbers, Vortex Scrubbers, Rotating Disc Scrubbers, and Venturi Scrubbers. Module II Electrostatic Precipitators, and Fabric Filters; Dust control and abatement measures in industries and mines– fugitive dusts; dust suppression, dust extraction and dust consolidation. Module III Design of stack and duct system. Design of control devices for gaseous pollutants with special emphasis on adsorption, absorption, mass transfer, condensation and combustion. Fuel and Flue gas desulphurization, sulphur recovery. Module IV Control technologies of motor vehicle emissions and indoor air pollution. Economics and trends of air pollution control.
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Books and References 1. Air Pollution Control Equipment - H.Brauer & YBG Verma, Springer-Verlag, Berlin Heidelberg, NY, latest Ed. 2. Environmental Pollution Control Engineering - C.S.Rao, Wiley Eastern Ltd., New Delhi,1996. 3. Air Pollution Control Engineering - Noel de Nevers, McGraw Hill, Singapore 1995. 4. Air Pollution Control in Industries, Vol. 1 & 2 – T. K. Ray, Technip Books International, 2003.
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MINOR SUBJECT ENVIRONMENTAL INSTRUMENTATION OBJECTIVES:  To introduce the principles and application of different instruments used for performance monitoring and testing of equipment in wastewater treatment, air pollution control, effluent analysis and emission monitoring. Module I General Study of machinery, electric motors types and characteristics, other prime covers, pumps, capacity, operation and maintenance of pumping machinery, air compressors preventive maintenance, breakdown maintenance, schedules – Factors to be considered in the selection of the equipments. Module II Instrumentation pH meter - Flame Emission Spectrometry. Absorption spectrometry - Nephelometry - Atomic Absorption Spectrometry - Gas chromatography – working principle and components.Total carbon analyser – Mercury Analyser polar graph for metal estimation and organic compounds - Ion selective Electrode -SO2 and CO analyser – Instrument components and its working principle. Module III Water supply machinery and wastewater machinery Drilling equipment, pumping equipment for wells. Machinery required for primary and secondary treatment, sewage pumps , sludge pumps, vaccum filtration equipment. Module IV Equipments for treatment units Equipment for treatment unit - electrically and mechanically operated agitators, mixers, aerators, chlorinators, Surface aerators. Meters for measurement of flow, head, electricity. Air pollution control equipments Working principles of electrostatic precipitator – cyclone separators – settling chamber – operation and Maintenance. Machinery for solid waste collection and disposal incineration – compactors – magnetic separators- incinerators. OUTCOMES: The students completing the course will have  an understanding of various instruments and equipments used in measurement and monitoring for environmental engineering applications  ability to describe the operation of a range of sensors and transducers with particluar reference to monitoring of water and air quality
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REFERENCES : 1. Course Manual on Preventive Maintenance of Water Distribution System, NEERI, 1973. 2. Standards Methods for the Examination of Water and Waste Water, 17th Edition, WPCF, APHA and AWWA, USA, 1989.
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TEXTBOOKS: 1. Trivedy R. K. & Goel P.K., Chemical and Biological methods for water pollution studies, Environmental publication, Karat, 1986. 2. Cox C.R., Operation and Control of Water Treatment Processes, World Health Organisation, Geneva, 1964.
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PEN6I101 WATER AND WASTE WATER ENGINEERING MODULE-I Quality of raw water (turbidity, Suspended solid, odors, colours, organic maters) Aeration, Flocculation, Coagulation, Sedimentation, Filtration – Slow sand filter, Gravity and pressure filters, Disinfection – common disinfectants, types of chlorination – Breakpoint chlorination, chlorine demand and safety measures. Removal of Refractory organics – Adsorption isotherm, Operation and design procedure for activated carbon adsorption column. Immobilized cells in waste water treatment, Enzymes and microbial cell immobilization, whole-cell immobilization, Immobilized cell reactors. MODULE-II Pretreatment (Screening and Grit removal), Bar Screens, Sedimentation, Suspended and fixed growth systems, Aerobic and Anaerobic system, Activated sludge process, Trickling filters, biological contactors, Biofilters, Secondary sedimentation tanks, Stabilization ponds – Aerobic, facultative, Anaerobic lagoons. MODULE-III Hydraulic design of septic tanks, up-flow anaerobic sludge. Blanket reactor (VASB), up-flow packed bed attached growth reactor. Anaerobic sludge digestion, digestion and stabilization, Gas generation, removal of dissolved inorganic substances – chemical precipitation, Nutrient removal, Iron exchange method, Reverse osmosis, Electro dialysis, membrane filtration. MODULE-IV Characterization of sludge - Quantity, Quality and volume, sludge mass balance, Sludge pumping, Thickening, Stabilization, Dewatering, Sludge Drying beds, Treated waste water disposal on land and it’s osmotic effects and toxic effects, Tertiary treatment of wastewater disinfection, Reuse of treated waste water as cooling water, Process water in industrial and agricultural sludge disposal. Text Books : 1. Waste water engineering, by Metcalf &. Eddy - McGraw Hill. Reference Books 1. Design of waste water treatment systems - Quasim. 2. A text book of water supply and waste water engineering - Hammer etal



WATER AND WASTE WATER ENGINEERING (PRACTICAL)



Page



2



Determination of Chloride, Sulphate, Total Kjeldhal Nitrogen (TKN), Nitrate, Oil and Grease, BOD, COD, Chlorine Demand, Break-point Chlorination and Free Residual Chlorine, TOC. Analysis of Sewage, determination of MLSS, MLVSS, SVI; Sludge Settling characteristics curve, Jartest,BTotal& Faecal Coliform in drinking water.
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PEN6I102 SOLID & BIO-MEDICAL WASTE MANAGEMENT MODULE-I Introduction: Definition. Composition and Properties of Municipal Solid Waste Management - Sources, nature and characteristics; quantitative and qualitativeaspects; Engineering principles, assessment and management. Solid waste problems - Industrial, Mining, Agricultural, Domestic (urban) wastes, Biomedical waste, E-waste, Plastic Waste and Construction Waste , Management of lead acid battery. MODULE-II Collection transfer and transportation: Hydrological aspects of solid waste.Thermal Conversion Technologies,Combustion, Pyrolysis; and Gasification, storage of refuse, waste reduction and environmental control.BioChemical Transformation, Aerobic and Anaerobic Composting, Chemical transformation processes,personnel requirements, analysis & collection system, collection routes, types of transfer stations, transport means and methods, location and transfer stations. MODULE-III Disposal: Solid waste disposal - Landfill, Classifications, Types,and operation, Types of equipments, costs, landfill stabilization. Sitting Considerations, Generation, movement and control of gases and leachates, layout and preliminary design of landfills.Disposal of industrial and mill tailings, Separation. Processing of Solid Waste: Resource and energy recovery; Waste minimization and utilization. Regulatory aspects of solid waste management.Transformation and Recycling of solidwaste. MODULE-IV Biomedical waste management : Sources, Hazadous associated with bio-medical wastes, Biosafety, Storage of biomedical wastes, disposal and processing. TEXT BOOKS :1. Environmental Engineering by G. Kiely McGraw Hill
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REFERENCE BOOKS:1. George Tchobanglous, Hilary Theisen and Samuel A. Vigil, Integrated Solid Waste Management: Engineering Principles and Management Issues (1993).TMH. 2. Bhide and Sundaresan (2000), Solid Waste Management in Developing countries, Indian National Scientific Documentation Centre. New Delhi. 3. CPHEEO Manual on Solid \Waste Management. 4. Environmental Engineering by Arcadio P. Sincero & Gergoria A. Sincero- PHI Pub 5. A Versiland, Solid Waste Engineering, Thanson Books.
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SOLID & BIO-MEDICAL WASTE MANAGEMENT(PRACTICAL)



Page
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Sample preparation; sampling techniques; conning and quartering method; overburden and other wastessampling. Profile sampling, Characterisation of Solid Waste, Proximate Analysis and Ultimate Analysis,Calorific Value;Determination of coarse fraction,; pH & buffered pH, KCl& CaCl2 solution; EC & CEC; exchangeableNa & K; non-exchangeable K & HNO3soluble-K. ESP and SAR. mineralisable -N and total nitrogen in profile samples. Determination of organic matter and organic carbon C:N ratio; Determination of plantavailable P and total P; DTPA -extractable micronutrients and trace elements in OB samples; LeachateAnalysis.
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PEN6J001 WATER RESOURCE PLANNING AND MANAGEMENT Module I Water Resources: Introduction, hydrological cycle, World water distribution, need forconservation & development of water resources, Hydrological analysis of precipitation:Precipitation, measurement of rainfall, index of wetness, design of rain gauge network, probable maximum precipitation curve, Infiltration, Infiltration Capacity Curve, Measurement & estimation of water losses, Runoff cycle, Runoff coefficients, Computation of runoff: unit hydrograph, Bernard`s distribution, Unit Storm Method, Evapo-transpiration. Module II Streams & reservoir: Stream flow measurement: Notches, weirs, control meters, VentureFlumes, Velocity area method, slope area method, capacity elevation curve of river, Types of reservoirs, storage zones, catchment yield & reservoir yield, reservoir capacity, mass curve of inflow and outflow, reservoir sedimentations and losses, selection of site for a reservoir, economic height of dam, hydrological reservoir routing-Trial & Error Method, Modified Pul’smethod and Goodrich Method. Module III Groundwater hydrology: Measurement of yield, Laws of groundwater movement: Darcy`s law,Thiems equilibrium formula, Duipuits formula etc.Recharging of underground storage, infiltration galleries, infiltration wells, springs, wells. Module IV Flood flows and management: Definition & causes of flood, estimation of design flood and floodflows for design of hydraulic structures, Flood control measures, Flood Routing Water resources planning & management: Impact of climate change on water resources. Books and References
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1. Water Resources Engineering- Larry W. Mays, John Wiley and Sons 2. Water Resources Engineering - Ray K Linsley, Joseph B Franzini, David L Freyberg, George Tchobanoglous, 1. Mc Graw Hill, 4th Ed. 2. Hydrology and Water Resources Engineering- S.K. Garg, Khanna Publishers 3. Hydrology- M.M. Das, M.D. Saikia, PHI Learning Pvt Ltd., New Delhi, 3rd Ed.
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PEN6J002 ENVIRONMENTAL POLICY AND LEGISLATION Module I Environmental Policies; National and International trends, Changes in global perspective, Internationaltreaties. Module II National Policies: National Environmental Policy, National Forest Policy, National Water Policy,Rehabilitation and Resettlement Policy, CSR policy.Evolution of environmental legislation in India. Module III Legal provisions for environmental protection; variousActs, Rules and Regulations. Notifications issued under various Acts and Rules. Module IV Environmental standards; Criteria for standards setting.Public Liability Insurance Act and legal aspects relating to hazardous and toxic substances.
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Books & References : 1. Environmental Legislation in India, Ulla Roiha, Finpro, Region Asia 2. Pollution control acts, rules and notifications issued thereunder, CPCB-India 3. Environmental Law of India, S.K. Choudhuri, Oxford & IBH Publishers 4. Handbook of Environmental laws, Acts, Guidelines, Compliances & Standards Policy, Trivedy, BS Publishers
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PEN6J003 GREEN BUILDING DESIGN OBJECTIVES:  To introduce the different concepts of sustainable design and green building techniques and how they may be synthesized to best fit a specific construction project UNIT I Introduction Life Cycle impacts of materials and products - sustainable design concepts – strategies of Design for the Environment -The sun-earth relationship and the energy balance on the earth's surface, climate, wind - Solar radiation and solar temperature - Sun shading and solar radiation on surfaces - Energy impact on the shape and orientation of buildings - Thermal properties of building materials. Energy efficient buildings Passive cooling and day lighting - Active solar and photovoltaic- Building energy analysis methods- Building energy simulation- Building energy efficiency standards- Lighting system design- Lighting economics and aesthetics- Impacts of lighting efficiency - Energy audit and energy targeting- Technological options for energy management. UNIT II Indoor environmental quality management Psychrometry- Comfort conditions- Thermal comfort- Ventilation and air quality-Air conditioning requirement- Visual perception- Illumination requirement- Auditory requirement- Energy management options- -Air conditioning systems- Energy conservation in pumps- Fans and blowers- Refrigerating machines- Heat rejection equipment- Energy efficient motors- Insulation. UNIT III Green building concepts green building concept- Green building rating tools- Leeds and IGBC codes. - Material selection- Embodied energy- Operating energy- Façade systems- Ventilation systemsTransportation- Water treatment systems- Water efficiency- Building economics
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OUTCOMES: The students completing the course will have ability to  describe the concepts of sustainable design and green building techniques including energy efficiency and indoor environmental quality management  create drawings and models of their own personal green building project
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UNIT IV Green building design case study Students to work through a controlled process of analysis and design to produce drawings and models of their own personal green building project. Topics include building form, orientation and site considerations; conservation measures; energy modeling; heating system and fuel choices; renewable energy systems; material choices; and construction budgetStudents will research green construction and design in a particular -construction context and report their results to the class.



B.Tech (Environmental Engineering) Syllabus for Admission Batch 2015-16 TEXTBOOKS: 1. 1 Kibert, C. “Sustainable Construction: Green Building Design and Delivery”, John Wiley & Sons, 2005 2. 2 Edward G Pita, “An Energy Approach- Air-conditioning Principles and Systems”, Pearson Education, 2003.
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REFERENCES: 1. Colin Porteous, “The New Eco-Architecture”, Spon Press, 2002. 2. Energy Conservation Building Codes: www.bee-india.nic.in 3. Lever More G J, “Building Energy Management Systems”, E and FN Spon, London, 2000. 4. Ganesan T P, “Energy Conservation in Buildings”, ISTE Professional Center, Chennai, 1999. 5. John Littler and Randall Thomas, “Design with Energy: The Conservation and Use of Energy in Buildings”, Cambridge University Press, 1984.
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PEN6J004 REMOTE SENSING AND GIS Module I Introduction , Types , Application and importance of Remote Sensing; Physics of Remote Sensing; TheElectromagnetic spectrum; Spectral Reflectance Curves; Spectral signatures; Resolution. Module II Remote Sensing Platforms: Ground, airborne and satellite based platforms; Some important RemoteSensing Satellites.Sensors: Passive and Active Sensors; Major Remote Sensing Sensors; Satellite band designations andprincipal applications; Colour / False Colour; Aerial Photography/ Aerial Photo Interpretation. Module III Digital Image Processing: Pixels and Digital Number; Digital Image Structure; Format of RemoteSensing Data; Image Processing functions: Image Restoration, Image Enhancement, ImageTransformation, Image Classification and Analysis; Image interpretation strategies. GeographicInformation System: Introduction; Preparation of thematic map from remote sensing data; Co-ordinatesystems; GIS components: Hardware, software and infrastructures; GIS data types: Data Input and DataProcessing; DEM/ DTM generation. Module IV Integration of GIS and Remote Sensing – Application of Remote Sensing and GIS – Water resources –Urban Analysis – Watershed Management – Resources Information Systems. Spatial planning approach.Global Positioning System – an introduction.
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Books & References : 1. Remote Sensing and GIS - Anji Reddy M., The Book Syndicate, Hyderabad, 2000. 2. Principles of Geographical Information Systems - P A Burrough and R. A. McDonnell, OUP, Oxford, 1998. 3. Remote Sensing for Earth Resource- Rao, D.P., AEG Publication, Hyderabad, 1987. 4. Geographic Information System- Kang Tsung Chang, Tata Mc Graw Hill, Publication Edition, 2002.
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PEN6J005 CLIMATALOGY AND METEOROLOGY OBJECTIVES:  To expose the students the various aspects of Climatology and Meteorology. UNIT I Earth’s climate system Introduction- Climate in the spotlight- The Earth‟s Climate Machine- Climate ClassificationGlobal Wind Systems- Trade Winds and the Hadley Cell- The Westerlies- Cloud Formation and Monsoon Rains- Storms and Hurricanes- The Hydrological Cycle- Global Ocean Circulation- EI Nino and its Effect- Solar Radiation- The Earth‟s Natural Green House Effect- Green House Gases and Global Warming- Carbon Cycle. UNIT II Obsered changes and its causes Observation of Climate Change- Changes in patterns of temperature- Precipitation and sea level rise- Observed effects of Climate Changes- Patterns of Large scale Variability- Drivers of Climate change- Climate Sensitivity and Feedbacks- The Montreal Protocol- UNFCCCIPCC- Evidences of changes in Climate and Environment- On a Global Scale and in Indian. UNIT III Impacts of climate change Impacts of Climate Change on Various sectors- Agriculture, Forestry and Ecosystem- Water Resources- Human Health- Industry, Settlement and Society- Methods and ScenariosProjected Impacts for Different Regions- Uncertainties in the Projected Impacts of Climate change- Risk of Irreversible Changes. UNIT IV Meteorology Importance of the atmosphere- composition of atmosphere Regions and Stratification of atmosphere- Energy transfer in the atmosphere- Atmosphere mass transfer- Meteorology and weather meteorological parameters- Inversion and air pollution- Microclimate- Global aspect of Weather and Climate. Plume behavior and pollutant dispersion Temperature Lapse rate- Atmospheric stability- Maximum Mixing Depth- Ventilation Coefficient- Meteorology influence on Plume Behavior- Effect of topography on Pollutant dispersion- Effect of air pollutants on meteorology- Effective stack height- Gaussian plume model.
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OUTCOMES: The students completing the course will have ability to  describe earth‟s climate system, meteorology, observed changes in climate and its impacts  predict plume behavior and pollutant dispersion



B.Tech (Environmental Engineering) Syllabus for Admission Batch 2015-16 TEXTBOOKS: 1. Stanley E.Manahan, “Environmental Science and Technology”, Lewis Publisher, 1997 2. KVSA , Muralikrihna , “Air Pollution and central”, published by Kanshal and co – Kakinada, 1997
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REFERENCES: 1. Jan C. van Dam, Impacts of “Climate Change and Climate Variability on Hydrological Regimes”, Cambridge University Press 2003 2. Dash Sushil Kumar, “Climate Change – An Indian Perspective”, Cambridge University Press Indian Pvt.Ltd, 2007 3. Anjaneyulu.Y „Air pollution and Control Technology‟ Allied Publishers (P) Ltd, India 2002. 4. IPCC, Fourth Assessment Report- the AR4 synthesis report.
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PEN6J006 GROUNDWATER CONTAMINATION OBJECTIVES:  To impart knowledge on groundwater movement, development of ground water resources hydro chemical behaviour of contaminants and the principles involved in contaminant transport through groundwater. UNIT I Introduction Ground water and the hydrologic cycles- Ground water as a resource- Ground water contamination- Ground water as a geotechnical problem- Ground water and geologic processes- Physical properties and principles- Darcy's law- Hydraulic head and fluid potential- Piezometers and nests. Occurance and movement of ground water Hydraulic conductivity and permeability- Homogeneity and anisotropy- Porosity and voids ratio- Unsaturated flow and the water table- Steady state flow and transient flowCompressibility and effective stress- Transmissivity and storativity- Equations of ground water flow - Limitations of Darcian Approach- Hydro dynamic dispersion. UNIT II Resource evaluation Development of ground water resources- Exploration of Aquifers- The response of ideal aquifers to pumping- Measurement of parameters- Laboratory tests- Numerical simulation for aquifer yield prediction- Artificial recharge and induced infiltration- Land subsidence- Sea water intrusion. UNIT III Chemical properties and principles Constituents- Chemical equilibrium- Association and dissociation of dissolved speciesEffects of concentration gradients- Mineral dissolution and solubility- Oxidation and reduction process-Ion exchange and adsorption- Environmental isotopes- Field measurement of index parameters- Chemical evolution- Ground water in carbonate terrain- Ground water in crystalline rocks- Ground water in complex sedimentary systems- Geotechnical interpretation of 14C dates- Process rates and molecular diffusion.
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OUTCOMES: The students completing the course will have the ability to  explain the different hydro dynamic principles of groundwater flow, contamination and solute transport  evaluate groundwater resources  apply groundwater contaminations models
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UNIT IV Solute transport Water quality standards- Transport process- Non reactive constituents in homogeneous media- Transport in fracture media- Hydrochemical behaviour of contaminants- Trace metals- Nitrogen- Trace non metals- Organic substances- Measurement of parameters– Velocity- Dispersivity- Chemical partitioning- Sources of contamination- Land disposal of solid waste- Sewage disposal on land. USGS- Moc model: Modeling principles- MOC modeling.
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TEXTBOOKS: 1. Randall J. Charbeneau-Ground water Hydraulics and Pollutant Transport, Prentice Hall. Inc, 1999 2. Remson I.,Hornberger G.M. and MoltzF.J.,"Numerical Methods in Subsurface Hydrology", Wiley, New York, 1971
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REFERENCES: 1. Allen Freeze R. and John A. Cherry “Ground water. Prentice Hall. Inc, 1979 2. Raghunath, H.M., Ground Water, 2nd edition, Wiley Eastern Ltd., New Delhi, 1987. 3. Rushton K.R., “Groundwater Hydrology”Conceptual and Computational Models, Wiley, 2003 4. Elango L. and Jayakumar, R. "Modelling in Hydrology", Allied Publishers Ltd., 2001



B.Tech (Environmental Engineering) Syllabus for Admission Batch 2015-16



PMG6M001 ENVIRONMENTAL SCIENCE AND ENGINEERING (3-0-0)



Page



Module II Ecosystems 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, estuaries) 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: Causes, effects and control measures of urban and industrial wastes.
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Module I 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 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. 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 resoureces for sustainable lifestyles.



B.Tech (Environmental Engineering) Syllabus for Admission Batch 2015-16  Role of an individual in prevention of pollution.  Pollution case studies.  Disaster management: floods, earthquake, cyclone and landslides. Module III 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 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.
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References 1. Agarwal, K.C. 2001 Environmental Biology, Nidi Publ. Ltd. Bikaner. 2. R. Rajagopalan, Environmental Studies, Oxford University Press. 3. Ajith Sankar, Environmental Management, Oxford University Press. 4. Bharucha Erach, The Biodiversity of India, Mapin Publishing Pvt. Ltd., Ahmedabad – 380 013, India, Email:[email protected] (R) 5. Brunner R.C., 1989, Hazardous Waste Incineration, McGraw Hill Inc. 480p 6. Clark R.S., Marine Pollution, Clanderson Press Oxford (TB) 7. Cunningham, W.P. Cooper, T.H. Gorhani, E & Hepworth, M.T. 2001, Environmental Encyclopedia, Jaico Publ. House, Mumabai, 1196p 8. De A.K., Environmental Chemistry, Wiley Eastern Ltd. 9. Down to Earth, Centre for Science and Environment (R)
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Module IV 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.
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PEN6E101 BUSINESS COMMUNICATION AND SKILL FOR INTERVIEW Course Objectives  To develop communication competence in prospective engineers.  To enable them to convey thoughts and ideas with clarity and focus.  To develop report writing skills.  To equip them to face interview & Group Discussion.  To inculcate critical thinking process.  To prepare them on problem solving skills.  To provide symbolic, verbal, and graphical interpretations of statements in a problem description.  To understand team dynamics & effectiveness.  To create an awareness on Engineering Ethics and Human Values.  To install Moral and Social Values, Loyalty and also to learn to appreciate the rights of others.  To learn leadership qualities and practice them. MODULE I Communication Skill: Introduction to Communication, The Process of Communication, Barriers to Communication, Listening Skills, Writing Skills, Technical Writing, Letter Writing, Job Application, Report Writing, Non-verbal Communication and Body Language, Interview Skills, Group Discussion, Presentation Skills, Technology-based Communication. MODULE II Critical Thinking & Problem Solving: Creativity, Lateral thinking, Critical thinking, Multiple Intelligence, Problem Solving, Six thinking hats, Mind Mapping & Analytical Thinking. Teamwork: Groups, Teams, Group Vs Teams, Team formation process, Stages of Group, Group Dynamics, Managing Team Performance & Team Conflicts. MODULE III Ethics, Moral & Professional Values: Human Values, Civic Rights, Engineering Ethics, Engineering as Social Experimentation, Environmental Ethics, Global Issues, Code of Ethics like ASME, ASCE, IEEE.



Page



Expected outcome: The students will be able to  Communicate effectively.  Make effective presentations.  Write different types of reports.  Face interview & group discussion.  Critically think on a particular problem.
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MODULE IV Leadership Skills: Leadership, Levels of Leadership, Making of a leader, Types of leadership, Transactions Vs Transformational Leadership, VUCA Leaders, DART Leadership, Leadership Grid & leadership Formulation.
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Solve problems. Work in Group & Teams Handle Engineering Ethics and Human Values. Become an effective leader.



Page
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References: 1. Barun K. Mitra; (2011), “Personality Development & Soft Skills”, First Edition; Oxford Publishers. 2. Kalyana; (2015) “Soft Skill for Managers”; First Edition; Wiley Publishing Ltd. 3. Larry James (2016); “The First Book of Life Skills”; First Edition; Embassy Books. 4. Shalini Verma (2014); “Development of Life Skills and Professional Practice”; First Edition; Sultan Chand (G/L) & Company 5. John C. Maxwell (2014); “The 5 Levels of Leadership”, Centre Street, A division of Hachette Book Group Inc.
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HONOUR SUBJECT PEN6D001 NOISE POLLUTION AND ITS CONTROL Module I Fundamentals of Noise: Basics of Acoustics: Sound power, Sound intensity and Sound pressure levels;Plane, Point and Line sources, Multiple sources; Outdoor and indoor noise propagation; Effects of noise –noise induced deafness, presbycusis, acoustic trauma, other physiological and psychological effects;Special noise environments – infrasound, ultrasound, impulsive sound and sonic boom. Module II Noise standardsand indices.Noise monitoring: Occupational, ambient and road traffic noise monitoring; noise exposure/dose analysis;vibration monitoring, data analysis techniques and methods. Noise Control measures - General principlesof noise pollution control. Design of Sound Absorption, Acoustic Barrier, Vibration Isolation, VibrationDamping, Muffling, Personal Protector and Green Belt for noise attenuation. Module III Noise pollution and management in different industries, e.g., mines, power plants, etc. Whole BodyVibration problems in surface mines and control measures. Ground Vibration and Air Blast -Environmental impacts, strategic planning and abatement/ prevention.Noise propagation and modelling Atmospheric stability/instability and associated physics of sound wavepropagation. Module IV Derivation of noise model with due consideration of determination of source power levelsof different noise sources; assessment of atmospheric attenuation with respect to enclosures, barrier,geometric spreading, air absorption, wind & temperature gradient, ground effect, shielding byvegetation/greenbelt; and projections of noise contouring of the concerned area.Features and applications of salient noise models, e.g., ENM, Sound PLAN, etc.
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Books & References: 1. Industrial Noise Control and Acoustics – Randall F Barron, Marcel Dekker, Inc., New York, 2003. 2. Engineering Noise Control: Theory and Practice – David Bieset. al., Routledge Publishers, 2003 . 3. Vibrations – Balakumar Balachandran and Edward B. Magrab, Thomson Asia Pte. Ltd., Singapore, 2003. 4. Noise control: Principles and Practice - Bruel&Kjaer, 2nd ed. B & K Pub., Denmark, 1986
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MINOR SUBJECT PEN6G001 WATER AND WASTE WATER ENGINEERING MODULE-I Quality of raw water (turbidity, Suspended solid, odors, colours, organic maters) Aeration, Flocculation, Coagulation, Sedimentation, Filtration – Slow sand filter, Gravity and pressure filters, Disinfection – common disinfectants, types of chlorination – Breakpoint chlorination, chlorine demand and safety measures. Removal of Refractory organics – Adsorption isotherm, Operation and design procedure for activated carbon adsorption column. Immobilized cells in waste water treatment, Enzymes and microbial cell immobilization, whole-cell immobilization, Immobilized cell reactors. MODULE-II Pretreatment (Screening and Grit removal), Bar Screens, Sedimentation, Suspended and fixed growth systems, Aerobic and Anaerobic system, Activated sludge process, Trickling filters, biological contactors, Biofilters, Secondary sedimentation tanks, Stabilization ponds – Aerobic, facultative, Anaerobic lagoons. MODULE-III Hydraulic design of septic tanks, up-flow anaerobic sludge. Blanket reactor (VASB), up-flow packed bed attached growth reactor. Anaerobic sludge digestion, digestion and stabilization, Gas generation, removal of dissolved inorganic substances – chemical precipitation, Nutrient removal, Iron exchange method, Reverse osmosis, Electro dialysis, membrane filtration. MODULE-IV Characterization of sludge - Quantity, Quality and volume, sludge mass balance, Sludge pumping, Thickening, Stabilization, Dewatering, Sludge Drying beds, Treated waste water disposal on land and it’s osmotic effects and toxic effects, Tertiary treatment of wastewater disinfection, Reuse of treated waste water as cooling water, Process water in industrial and agricultural sludge disposal. Text Books : 2. Waste water engineering, by Metcalf &. Eddy - McGraw Hill.
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