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ELEMENTS OF MECHANICAL ENGINEERING
Unit –I

 Stresses and strains: kinds of – stress-strains, elasticity and plasticity, Hooks law, stress –strain diagrams, modules of elasticity, Poisson’s ratio, linear and volumetric strain, relation between E, N, and K, bars of uniform strength, compound bars and temperature stresses.

UNIT– II

Types of supports – loads – Shear force and bending moment for cantilever and simply supported beams without overhanging for all types of loads 

Theory of simple bending, simple bending formula,  Distribution of Flexural and Shear stress in Beam section – Shear stress formula – Shear stress distribution for some standard sections
Unit-III
Thin cylindrical shells: stress in cylindrical shells due to internal pressures, circumferential stress, longitudinal stress, design of thin cylindrical shells, spherical shells, change in dimension of the shell due to internal pressure, change in volume of the shell due to internal pressure 
Thick Cylinders : Lame’s equation- cylinders subjected to inside and outside pressures

Unit-IV

Steam boilers: classification of boilers, essentialities of boilers, selection of boilers, study of boilers, Cochran boiler, Locomotive boiler, Lancashire boiler, Babcock and Wilcox boiler, boiler mountings and accessories.

Unit-V

Reciprocating air compressors: uses of compressed air, work done in single stage and two-stage compression, inter cooling and simple problems.

Unit-VI

Internal combustion engines: classification of IC engines, basic engine components and nomenclature, working principle of engines, Four strokes and two stroke petrol and diesel engines, comparison of CI and SI engines, comparison of four stroke and two stroke engines, simple problems such as indicated power, brake power, friction power, specific fuel consumption, brake thermal efficiency, indicated thermal efficiency and mechanical efficiency.

Unit-VII

Belts –Ropes and chain: belt and rope drives, velocity ratio, slip, length of  belt , open belt and cross belt drives, ratio  of friction  tensions, centrifugal tension in a belt, power transmitted by belts and  ropes, initial tensions in the belt, simple problems.

Unit-VIII

Gear trains: classification of gears, gear trains velocity ratio, simple, compound –reverted and epicyclic gear trains.

Transmission of motion: Gears -  Introduction, type of gears, Terminology of gears, Fundamental law of gears, Relative velocity between gear teeth, Gear tooth forms, Comparison between Involutes and cycloidal tooth profiles, Introduction to gear trains


Belts and Ropes: Introduction, Types of belts, velocity ratio, Effect of slip, Law of belting, Length of open and cross belt, Angle or arc of contact, Ratio of belt tensions, Power transmitted, Initial belt tension, Effect of initial tension on power transmission, belt materials.

Transmission of motion: Gears -  Introduction, type of gears, Terminology of gears, Fundamental law of gears, Relative velocity between gear teeth, Gear tooth forms, Comparison between Involutes and cycloidal tooth profiles, Introduction to gear trains


Belts and Ropes: Introduction, Types of belts, velocity ratio, Effect of slip, Law of belting, Length of open and cross belt, Angle or arc of contact, Ratio of belt tensions, Power transmitted, Initial belt tension, Effect of initial tension on power transmission, belt materials.

Transmission of motion: Gears -  Introduction, type of gears, Terminology of gears, Fundamental law of gears, Relative velocity between gear teeth, Gear tooth forms, Comparison between Involutes and cycloidal tooth profiles, Introduction to gear trains


Belts and Ropes: Introduction, Types of belts, velocity ratio, Effect of slip, Law of belting, Length of open and cross belt, Angle or arc of contact, Ratio of belt tensions, Power transmitted, Initial belt tension, Effect of initial tension on power transmission, belt materials.

Transmission of motion: Gears -  Introduction, type of gears, Terminology of gears, Fundamental law of gears, Relative velocity between gear teeth, Gear tooth forms, Comparison between Involutes and cycloidal tooth profiles, Introduction to gear trains


Belts and Ropes: Introduction, Types of belts, velocity ratio, Effect of slip, Law of belting, Length of open and cross belt, Angle or arc of contact, Ratio of belt tensions, Power transmitted, Initial belt tension, Effect of initial tension on power transmission, belt materials.

Books recommended:

1.”Strength of Materials and Mechanics of Structures”, B.C.Punmia, Standard     

    Publications and distributions, 9 th ed.

2. “Strength of Materials” , S. Ramamrutham , Dhanpath and sons ,10 th edition

3. “ Internal Combustion Engines”, V.Ganeshan Tata McGraw hill

4. Theory of Machines , S.S. Rallan , Tata McGraw hill
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ELECTRICAL AND ELECTRONICS ENGINEERING
Part-A Electrical Engineering

UNIT I

ELECTRICAL CIRCUITS: Basic definitions, Types of elements, Ohm’s law, Resistive networks, Kirchoff’s laws, inductive networks, capacitive networks, Series, Parallel circuits and Star-delta and delta-star transformations.

UNIT II

DC MACHINES: Principle of operation of DC Generator – emf equation – types – DC motor types – torque equation – applications – three point starter.

UNIT III

TRANSFORMERS: Principle of operation of single phase transformers – emf equation – losses – efficiency and regulation.

UNIT IV 

AC MACHINES: Principle of operation of alternators – regulation by synchronous impedance method.  Principle of operation of induction motor – slip - torque characteristics – applications.

TEXT BOOKS:
1. Fundamentals of Electrical and Electronics Engineering by T. Thyagarajan, 5th edition, Scitech Publications, 2007.

2. Fundamentals of Electrical Engineering and Technology by William D. Stanley, John R. Hackworth, Richard L. Jones - Thomas Learning

3. Principles of Electrical and Electronics Engineering by V.K. Mehta, S. Chand & Co.

REFERENCES:
1. Introduction Electrical Engineering, M.S. Naidu and S. Kamakshaiah, TMH Pulications.

2. Basic Electrical Engineering by Kothari and Nagarath, TMH Publications, 2nd Edition.

Part – B Electronics Engineering

UNIT V 

DIODE AND ITS CHARACTERISTICS: PN Junction Diode, Symbol, V-I Characteristics, Double Applications, Rectifiers – Half wave, Full wave and Bridge Rectifiers (Problems)

UNIT VI

TRANSISTORS: PNP and NPN Junction Transistor, Transistor as an Amplifier, Single Stage CE Amplifier, Frequency Response of CE Amplifier, Concepts of Feedback Amplifier, Necessary conditions for Oscillators, SCR Characteristics and applications

UNIT VII

INDUCTION HEATING: Theory of Induction Heating, Application to Industries

DIELECTRIC HEATING: Theory of Dielectric Heating and its Industrial Applications

ULTRASONICS: Generation, Flow detection and other Applications

UNIT VIII

TRANSDUCERS AND MEASURING INSTRUMENTS: Principles of Strain Gauge, LVDT, Thermocouples, Thermistors, Piezo-electric transistors, CRO Principles and application, Voltage, Current and Frequency Measurements, Digital Multimeters.

TEXT BOOKS:

1. Electronic Devices and Circuits, R.L. Boylestad and Louis Nashelsky, 9th edition, PEI/PHI 

    2006.

2. Industrial Electronics by G.K. Mittal, PHI

3. Modern Electronic Instrumentation and Measurement Techniques, Albert D. Helfrick, William    D. Cooper.

REFERENCE BOOKS:

1. Millman’s Electronic Devices and Circuits, J. Millman & CC Hawkis, Satyabratajit, 2nd   

    edition, TMH, 1998.

2. Electronic Devices and Circuits, K. Lal Kishore, 2nd edition, BSP, 2005.
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CHEMICAL PROCESS CALCULATIONS

UNIT-I

Stoichiometric relation: basis of calculations, methods of expressing compositions of mixtures and solutions, density and specific gravity, Baume and API gravity scales.

Behavior of Ideal gases: Kinetic theory of gases, application of ideal gas law, gaseous mixtures, gases in chemical reactions.

UNIT-II

Vapor pressure: Liquefaction and liquid state, vaporization, boiling point, effect of temperature on vapor pressure, Antoine equation, vapor pressure plots, estimation of critical properties, vapor pressure of immiscible liquids and ideal solutions, Raoult’s law. Non-volatile solutes.

UNIT-III

Humidity and Saturation: Relative and percentage saturation or dew point, wet bulb and dry bulb temperature, use of humidity charts for engineering calculations.

UNIT-IV

Material balances: Tie substance, Yield, conversion, processes involving chemical reactions. 

UNIT-V

Material balance calculation involving drying, dissolution and crystallization. Processes involving recycles, bypass and purge

UNIT-VI

Thermophysics: Energy, energy balances, heat capacity of gases, liquid and mixture solutions. Kopp’s rule, latent heats, heat of fusion and heat of vaporization, Trouton’s rule, Kistyakowsky equation for non polar liquids enthalpy and its evaluation.

UNIT-VII

Thermochemistry: Calculation and applications of heat of reaction, combustion, formation and neutralization, Kirchoff’s equation, enthalpy concentration change, calculation of theoretical and actual flame temperatures.

UNIT-VIII

Combustion Calculations: Introduction, fuels, calorific value of fuels, coal, liquid fuels, gaseous fuels, air requirement and flue gases, combustion calculations, incomplete combustion, material and energy balances, thermal efficiency calculations.

Text Books:

1. Chemical Process Principles, Part -I,  Material and Energy Balances by Hougen O A,   Watson K.M. and Ragatz R.A. 2nd Ed., Cbs Publishers & distributors, New Delhi (2010)
Reference Books:

1. Basic Principles and Calculation in Chemical Engineering by D.H. Himmelblau, 7th Ed. PHI, New Delhi ( 2009)
2. Stoichiometry  by B.I. Bhatt and S.M. Vora (3rd Ed.) Tata McGraw Hill publishing sompany Ltd. New Delhi (1996)
3. Elementary Principles of Chemical Processes, Richard M Felder & Ronald W Rousseau,

     Wiley India Pvt. Ltd., New Delhi (2008)
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MATERIALS SCIENCE FOR CHEMICAL ENGINEERS

UNIT-I

Introduction: Materials Science and Engineering, Classification of Engineering materials, Levels of Structure, Structure-Property relationships in materials

Crystal Geometry And Structure Determination:

Space lattice and limit cell.  Bravais lattices, crystal systems with examples. Lattice coordinates, Miller indices, Bravais indices for directions and places: crystalline and non crystalline solids; ionic, covalent and metallic solids; packing efficiency, ligancy and coordination number; structure determination by Brag’s X-ray diffraction and powder methods.

UNIT-II

Structure of Solids: The crystalline and non crystalline states 

inorganic solids: Covalent solids, metals and alloys, Ionic solids, The structure of silica and silicates 

polymers: Classification of polymers, Structure of long chain polymers, Crystallinity of long chain polymers     

UNIT-III

Crystal Imperfection:  Point defects, line defects-edge and screw dislocation, Burgers circuit and Burgers vectors, dislocation reaction, dislocation motion, multiplication of dislocations during deformation , role of dislocation on crystal properties; surface defects, dislocations on crystal properties; surface defects; dislocation density and stress required to move dislocations.
UNIT-IV

Phase diagrams: The Phase rule, single component systems, binary phase diagrams, microstructural changes during cooling, The lever rule, some typical phase diagrams, other applications of phase diagrams.

UNIT-V

Elastic, Anelastic and Visco elastic behavior: Elastic Behavior : Atomic model of elastic behavior, the modulous as a parameter in design, rubber like elasticity, Anelastic behavior: Relaxation processes

Viscoelastic behavior: Spring-dashpot models

UNIT-VI

Plastic deformation and Creep in crystalline materials:

Plastic deformation: the tensile stress-strain curve, Plastic deformation by slip, the shear strength of perfect and real crystals, the stress to move a dislocation, the effect of temperature on the stress to move a dislocation, multiplication of dislocations during deformation, work hardening and dynamic recovery, the effect of grain size on dislocation motion, the effect of solute atoms on dislocation motion, the effect of precipitate particles on dislocation motion.

Creep: Mechanisms of Creep, creep resistant materials 

UNIT-VII

Fracture: Ductile fracture, Brittle fracture, fracture toughness, the ductile-brittle transition, methods of protection against failure, fatigue fracture.

Oxidation and Corrosion: Mechanisms of Oxidation, Oxidation resistant materials.

Corrosion: Principle of Corrosion, types of corrosion, protection against corrosion.

Shaping, Strengthening and toughening processes: Solution hardening, Strain hardening and Annealing: cold work, Recrystallization, Recrystallization temperatures, Recrystallization rates, Processing Strain-Hardenable materials

UNIT-VIII

precipitation hardening: Age hardening, Overaging, combined hardening, heat Treatments of steels: Annealing processes, Quenching and Tempering process, Hardenability of Steels: Hardenability curves, use of hardenability curves, Tempered hardeness.

Introduction to Nano-materials, Synthesis of nano-materials, Characterization of nano-materials
Text Books:

1.
Materials Science and Engineering; V. Raghavan; 5th Edition, PHI, New Delhi (2009)

2.  Elements of Material Science and Engineering, Lawrence H. Van Vlack, 6th Edition,

     Prentice Hall India, New Delhi (1989)

Reference Books:

1. Science of Engineering Materials Vol. 1 & 2; Manas Chand; Mcmillan Company of India Ltd. New Delhi (1981)

2. Principles of Materials science and engineering; William F.Smith, Tata-McGraw Hill, NewDelhi (2008)

3.  Materials science for engineering; William.D Callisters Jr; Wiley India Pvt Ltd., New Delhi (2006)
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ORGANIC CHEMISTRY
UNIT I:

Polar effects – Inductive effect, electromeric effect, resonance, Hyper conjugation, steric inhibition of resonance – examples.

UNIT II: 

Electrophilic reactions: a) Friedel-Craft reaction b) Riemer- Teimenn Reaction c) Backmann rearrangement.

UNIT –III:

Nucleophillic reaction : a) Aldol condensation b) Perkin Reaction c) Benzoin condensation.

UNIT – IV:

1. Free radical reaction a) Halogenation of Alkane b) Addition of HBr to Alkene in the presence of peroxide.
2. Allylic halogenation Using N-Bromo succinamide (NBS) 3) Thermal halogenation of Alkanes.

UNIT – V:

Stereo isomerism; Optical isomerism; Symmetry and chirality; Optical isomerism in lactic acid and tartaric acid; Sequence rules; Enantiomers, diastereomers; Geometrical Isomerism; E-Z system of nomenclature, conformational analysis of ethane and Cyclohexane.

UNIT – VI:

Polymerization Reactions – Basic concepts. Types of  Polymerization – Addtion and  Condensation Polymerizations. Plastics- Thermosetting and Thermoplastics - Differences. Compounding, Moulding of Plastics- Compression, injection, transfer, and Extrusion molding methods. Preparation, Properties and Engineering use of the Following: Polyethylene, PVC, Teflon, Bekelite, Nylon, Polyster, Polyurethane and Silicone Resins, Rubber - Procesing of Natural Rubber, Vulcanization and Compunding. Elastomers-Buna S, Buna N, Thiokol, Polyurethane Rubber.

UNIT – VII:

Heterocyclic compounds and Nomenclature: Preparation, Properties and uses of (1) Pyrrole (2) Furan (3) Thiophene (4) Pyridine (5) Quinoline (6) Iso-quinoline.
UNIT – VIII

Dyes - Colour and Constituion ; Classification of Dyes, Preparation and uses of (1) Malachite green (2) Rosaniline (3) Congored (4) Bismark brown (5) Flroroscien.

TEXTBOOKS:

1. Organic Chemistry, 2nd Edition by Ferguson, Affiliated East West Press pvt ltd.(2008)
2. Organic Chemistry – Robert Thornton Morrison, Robert Neilson Boyd, 6th Edition, Pearson   

    (1992)
REFERENCES:

1. Polymer Science, N.V.Viswanathan and V.R. Gowarikar, New Age International (1986)
2. A Guide Book to Mechanism in Organic Chemistry, 6th Ed. By  Peter Sykes, Pearson, New   Delhi (1986).

3. Text book of Organic Chemistry, 5th Ed., R.K. Bansal, New Age Intewrnational, New     

    Delhi (2007).

4. Text book of Organic Chemistry, 29th Ed.,H M Chawla & P.L. Soni, Sultan Chand & Sons    (2007)
5. Organic Chemistry Vol- I, 6th Ed., IL. Finar, Pearson (1973)
6. Organic Chemistry Reactions and Reagents, O.P. Agrawal. Krishna Prakashan (2008)
7. Intermediates of Organic Synthesis by V.K. Ahulwalia, Pooja Bhagat, Renu Aggrwal, Ramesh Chandra, I.K. International Publishing House Pvt. Ltd. (2008)
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BASIC ENGINEERING (Mech+Elec) LABORATORY

Any SIX experiments from each section  

Section A :   Mechanical Engineering Laboratory:

1. Find the viscosity of the given sample of oil using Redwood viscometer-1

2. Find the viscosity of the given sample of oil using Redwood viscometer-II

3. Find the flash point of the given sample of oil using Abel’s flash point tester

4. To calibrate pressure gauge using standard pressure and standard weights

5. Draw the valve timing diagram of a 4-stroke diesel engine and port timing diagram of a 2-stroke petrol engine

6. Perform load test at full load, half load, ¼ th load on a 4-stroke Ruston engine and draw the performance curves

7. Find the volumetric efficiency, isothermal efficiency of the given compressor

8. To determine the moment of inertia of a fly-wheel and shaft experimentally and compare the values with the calculated values

9. To determine experimentally the calorific value of a gaseous fuel by using Junkers gas calorimeter

10. To determine the modulus of rigidity of the material of the wire by torsional oscillators

Section B :  Electrical Engineering Laboratory:
1. Study and calibration of ammeter

2. Study and calibration of voltmeter

3. Study and calibration of wattmeter

4. Study and calibration of energy meter

5. Measurement of low resistance (armature)

6. Measurement of medium resistance (field)

7. Measurement of insulation resistance

8. Measurement of filament resistance

9. Verification of KCL and KVC

10. Superposition theorem.

11. Parameters of a choke coil

12. OC and SC tests on transformer

13. Load test D.C. shunt machine

14. OC test on DC,. separately excited machine

15. Swinburne’s test

16. 3-phase induction motor (No load and rotor block tests)

17. Alternator regulation by Syn. impedance method
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CHEMISTRY-III LABORATORY

1. Determination of rate constant of hydrolysis of ester.

2. Study of reaction between persulphate and iodide.

3. Conductometric titration (a) strong acid v/s strong base.

4. Conductometric titration (b) Weak acid v/s strong base.

5. Determination of distribution coefficient of iodine between water and carbon tetrachloride.

6. Potentiometric titration between potassium dichromate and ferrous iron.

7. Study of inversion of sucrose by Polarimeter.

8. Phase diagram of phenol - water system.

9. Qualitative analysis of simple organic compounds by following systematic procedure

10.Prepartion of Organic/Medicinal Compounds

A. Asprin

B. Azodye

C. Acetanilide 

D. Thiokol Rubber

E. Paracetomal 
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           MOMENTUM TRANSFER

UNIT –I

Unit operations and unit processes, unit systems, basic concepts, nature of fluids, hydrostatic equilibrium, applications of fluid statics: U-Tube and Inclined Manometers, Decanters, Centrifuges.

UNIT- II

Fluid flow phenomena-Laminar flow, Shear rate, Shear stress, Rheological properties of fluids, Turbulence, Boundary layers.

UNIT- III

Basic equation of fluid flow –Mass balance in a flowing fluid; continuity, differential momentum balance; equations of motion, Macroscopic momentum balances, Mechanical energy equations 

UNIT-IV

Incompressible Flow in pipes and channels- shear stress and skin friction in pipes, laminar flow in pipes and channels, turbulent flow in pipes and channels, friction from changes in velocity or direction.

UNIT-V

Non Newtonian Fluids: Time Independent and Time dependent fluids, Laminar flow time independent non-Newtonian fluids, frictional losses in contractions, Expansions and filling in laminar flow, Velocity profiles, Flow properties using rotational viscometer. Dimensional Analysis.

UNIT-VI

Flow past immersed bodies, Drag and Drag coefficient, flow through beds of solids, motion of particles through fluids. Fluidization, Conditions for fluidization, Minimum fluidization velocity, Types of fluidization, Expansion of fluidized bed, Applications of fluidization. Continuous fluidization; slurry and pneumatic transport

UNIT-VII

Transportation and Metering of fluids- Pipes, fittings and valves, pumps: positive displacement pumps, and centrifugal pumps. Measurement of flowing fluids- full bore meters, insertion meters.

UNIT-VIII

Flow of compressible fluids- Definitions and basic equations, Processes of compressible flow, Isentropic flow through nozzles, adiabatic frictional flow, and isothermal frictional flow.  Fans, blowers, and compressors, 
Text Books:

1. Unit Operations of Chemical Engineering by W.L.McCabe, J.C.Smith & Peter Harriot, McGraw-Hill,  6th ed, 2001.

2. Transport processes and unit operations by Christie  J. Geankoplis, PHI (For Unit-V).

References:

· Unit operations, Vol-1 –Chattopadhya, Khanna publishers

·  Principles of Unit Operations, Foust et. al,  2nd ed., John Wiley, 1999

· Chemical Engineering, Vol-I, Coulson and Richardson, Pergamon Press.
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MECHANICAL UNIT OPERATIONS
UNIT-I

Agitation and mixing of liquids: Agitation of liquids, circulation velocities, power consumption in agitated vessels, purpose of Agitation, types of impellers.

Blending and mixing of liquids, suspension of solid particles, dispersion operations
UNIT -II

Properties, handling and mixing of particulate solids: Characterization of solid particles, properties of particulate masses, storage of solids and mixing of solids, types of mixers, mixers for non-cohesive solids and mixers for cohesive solids.

UNIT -III 

Size reduction: Principles, criteria for comminution, characteristics of comminution, size reduction equipment-crushers, grinders, ultra fine grinders, cutting machines, Equipment operation.

Screening: Screening, Industrial screening equipments, general factors in selecting an screening equipment, comparison of ideal and actual screens, material balance over a screen and screening efficiency.

UNIT –IV 

Filtration: Cake filters, centrifugal filters, filter aids, clarifying filters, liquid clarification, and gas cleaning.
UNIT –V

Principles of cake filtration, principles of clarification and principles of centrifugal filtration
UNIT -VI

Separations based on motion of particles through fluids: 

Gravity sedimentation process: gravity classifiers, sorting classifiers, clarifiers and thickeners, Equipment for sedimentation, clarifier and thickener design.

Centrifugal settling process: Separations of solids from gases: Cyclones, Separations of solids from liquids: Hydroclones, principles of centrifugal sedimentation, centrifugal classifiers.

UNIT -VII

Transportation of solids: Belt, screw, apron conveyers, bucket elevators, pneumatic conveyors. (Qualitative treatment) 

UNIT -VIII

Electrostatic separation: Principle, charging by contact electrification, charging by conductive induction, charging by ion bombardment, types of equipment, effect of humidity, applications of process.

Flotation: General description, flotation reagents, applications, flotation machines, capacities, flotation economics.

Text book:

1.  Unit operations in chemical engineering by W.L. Mc Cabe and J.C. Smith and Peter Harriott,  Mc Graw Hill  6th ed. 2001.

References:

1.   Unit operation by G.B. Brown.


2.  Introduction to Chemical Engineering by W.L. Badger, J.T. Banchero, TMH, 1997.

3.   Chemical engineers hand book, J.H. Perry, 7th ed. Mc Graw Hill
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                                    CHEMICAL ENGINEERING THERMODYNAMICS - I

UNIT-I

Introduction: The scope of thermodynamics, defined quantities; temperature, volume, pressure, work, energy, heat, Joules Experiments, SI units. 

UNIT-II

The first law and other basic concepts: The first law of thermodynamics, thermodynamic state and state functions, enthalpy, the steady-state steady-flow process, equilibrium, the reversible process, constant-V and constant-P processes, heat capacity.

UNIT-III 

Volumetric properties of pure fluids: The PVT behavior of pure substances, virial equations, the ideal gas, the applications of the virial equations, Cubic equations of state, generalized correlations for gases. mollier diagram and steam tables

UNIT-IV

Thermodynamics of flow processes; principles of conservation of mass and energy for flow systems, analysis of expansion processes; turbines, throttling; compression processes –compressors and pumps; calculation of ideal work and last work.

UNIT-V

The second law of thermodynamics: Statements of the second law, heat engines, thermodynamic temperature scales, thermodynamic temperature and the ideal-gas scale, Entropy, Entropy changes of an ideal gas, mathematical statement of the second law, the third law of thermodynamics. 

UNIT-VI

Vapor Power Cycle: Simple Steam power cycle, Rankine cycle, comparison of Rankine & Carnot cycle.

UNIT-VII

Refrigeration and liquefaction: The Carnot refrigerator, the vapor compression cycle, the comparison of refrigeration cycles, the choice of refrigerant, absorption refrigeration, the heat pump, liquefaction processes

UNIT-VIII

Standard heat of reaction, standard heat of formation, standard heat of combustion, temperature dependence of (H​​​​​​​​​0
Textbooks:

1. Introduction to chemical engineering thermodynamics, J.M.Smith and HC Van Ness, 5thed, McGraw Hill, 1996.

2.   Engineering Thermodynamics – P.K.Nag, Tata- McGraw Hill Publishing Co. Ltd.

3.  Chemical engineering thermodynamics, YVC.Rao, University publications, 1997.
Reference:

1.  A textbook of chemical engineering thermodynamics, K.V. Narayanan, PHI, 2001.

2.  Engineering and Chemical thermodynamics, M.D. Koretsky, John Wiley & Sons,     

      2004.
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INORGANIC CHEMICAL TECHNOLOGY
UNIT I

 Water: Sources of water, hardness, treatment for different end uses, municipal water conditioning, industrial waste water treatment.

UNIT II

Sulphur and sulphuric acid: Sources of sulphur-sulphuric acid, different processes of manufacturing-contact process, DCDA process for sulphuric acid manufacture.

UNIT-III

Nitrogen industries: Manufacture of ammonia, nitric acid, urea and ammonium nitrate.

UNIT-IV

Phosphorous and phosphoric acid industries: Methods for production of phosphorous and phosphoric acid, manufacture of super phosphate and triple super phosphate.

UNIT-V

Chlor-alkali industries: - Manufacture of soda ash, caustic soda and chlorine.

UNIT-VI

Cement: Types of cement, manufacture of ordinary portland cement [opc], slag cement.

UNIT-VII

Fuel and industrial gases: Production of water gas, producer gas and coke oven gas,

production of acetylene, oxygen and nitrogen.

UNIT-VIII 


Glass - Types and manufacture 

Ceramic Industries: basic raw materials, whit waxes, heavy clay products, refractories, enamels and enameled metals

Textbooks: 

1. “Dryden’s Outlines of Chemical Technology” by M.Gopala Rao & Marshall Sitting (Editors). Affiliated East West Press Pvt. Ltd.

2.  “Shreve’s Chemical Process Industries” by G.T.Austin, McGraw Hill Books

Reference Books: 

1. “ Encyclopedia of Chemical Technology” by R.E.Kirk & D.F.Othmer (Editors)

            Interscience.
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PHYSICAL CHEMISTRY

UNIT- I: Distribution Law:

Distribution Law – Nernst Distribution Law – Distribution Coefficient – Explanation and Limitations of Distribution Law -  Modification of Distribution Law – Determination of Equilibrium Constant from Distribution Coefficient – Applications of Distribution Law.

UNIT II: Phase Rule:

Phase Rule – Terms involved in Phase Rule – Types of Liquids – Derivation of Phase Rule – Phase Diagrams of One Component (Water and Sulphur system), Two Component System – Eutectic Point (Lead Silver System) and three component system. Applications of Phase Rule.
UNIT III: Chemical Kinetics: 
Introduction to Chemical Kinetics – Theories of Reaction Rates – Collision Theory – Modified Collision Theory – Absolute Reaction Rate Theory (Transition State Theory) – Reaction between Ions – Influenece of Solvent (Double Sphere Activated Complex and Single Sphere Activated Complex) – Influence of Ionic Strength on the Rate of the Reactions  -  Chain Reactions – Hydrogen and Bromine, Hydrogen and Oxygen (Steady State Treatment) – Explosion Limits.

UNIT IV: Colloidal State:

Definition of Colloids, Classification of Colloids, Solids in liquids (sols) – Properties, kinetics, optical and Electrical; Stability of Colloids, Protective Action, Hardy – Schultz Law, Gold Number. Liquids in Liquids (Emulsions) – Types of Emulsions, Preparation , Emulsifier, Liquid in Solids (gels) – classification, Preparation and Properties, General Applications of Colloids.

UNIT V: Electrochemistry – I:

Ohms Law – Conductance – Specific Conductance – Equivalent Conductance – Molecular Conductance and its determination – Transport Number and its Determination – Kohlrauschs Law, its Application – Conductometric Titrations – Applications of Conductivity Measurements.

UNIT VI:  Electrochemistry – II:

EMF; Galvanic cells, Spontaneity, Reversible & irreversible cells, Measurement of EMF, Standard Electrode potential, concentration cells, batteries, fuel cell, hydrogen oxygen fuel cell, photgalvanic cell, photovoltaic cells.

UNIT VII: Catalysis:

Homogeneous Catalysis – Catalysis by electron and group transfer in solution – Acid-Base Catalysis – Protolytic and Prototropic Mechanism, Enzyme Catalysis – Specificity – Examples – Influence of Concentration (Michaelis Constant) – Influence of pH – Influence of Temperature.

UNIT VIII: Voltammetry:

Principle of Micro electrolysis, polarization, Dropping Mercury Electrode, Polarograph, Half Wave Potential, IIlkovic Equation, Qualitative analysis and Quantitative analysis, Standard addition technique and Applications, amperometric titrations.

TEXT BOOKS:
1. Physical Chemistry – Thomas Engel & Philip Reid, Pearson Education Inc. (2006).

2. Physical Chemistry – Glasston & Lewis.

3. Advanced Physical Chemistry – Gurudeep Raj, Goel Publishing House.

REFERENCE:
1. Physical Chemistry – Ira N. Levine, Tata McGraw Hill, 5th edition, 2002.

2. Physical Chemistry – Atkins.

3. Physical Chemistry – Walter J. Moore.

4. Physical Chemistry – Puri, Sharma and Pathania.

5. Physical Chemistry – Castalin.
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MOMENTUM TRANSFER LAB

1. Determination of discharge coefficient for orifice meter and venturi meter and their variation with Reynolds number 

2. a) Determination of weir meter constant K for V-Notch and rectangular notch

   b) Calibration of rotameter and study of variation of flow rate with tube to float  

    diameter.


3. Determination of Glycerol- water solution at different temperatures.

4. Determination of friction factor for flow of water through annulus using Fanning’s and Darcy’s equations.

5. Determination of friction factor for flow through straight pipes of different diameters and study of variation of friction factor with Reynolds number 

6. Determination friction losses in pipe fittings

7. Determination of clearance volume and efficiency of an air compressor

8. Determination of characteristic curves for centrifugal pumps.

9. A) Determination of friction factor for packed beds.

    B) Determination of minimum fluidization velocity

10. Determination of pressure drop through helical coils

11. Determination of velocity profile of air in pipe by pitot tube

12. Determination of critical velocity by Reynolds experiments
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MECHANICAL UNIT OPERATION LAB

1. Verification of crushing laws with the actual power ration rising hammer mill.

2. Verification of the combination laws and critical speed of a ball mill.

3. Calculation of the effectiveness of screen in horizontal and inclined position (vibrating screens)

4. Verifications of the laws of size reductions using Rod mill or Jaw crusher.

5. Verification of the Stokes law range and steady the characteristics of different particles in single medium.

6. Determination of the specific cake resistance and medium resistance in a vacuum filter or plate and frame filter press.

7. Study of the sedimentation characteristics of a thickener and design of a continuous thickener. 

8. Determination of specific cake resistance and medium resistance of leaf filler.

9. Determination of the froth flotation characteristics in mineral concentration.

10. Determination of the settling rates of particles in hydro cyclones

11. Determination of separation factors of air and hydraulic classifiers.

12. Analysis of various sizes of given material by sieve analysis and determination of Cumulative and Differential Analysis.

13. Verification of the laws of crushing using drop weight crusher and determination of work index.

14. Determination of the size distribution of a given powder sample by air elutriation method.

15. a) Study of hindered settling and sedimentation characteristics of solids in liquid suspension

b) Determination of thickener cross sectional area using kynch theory.

16. Determination of laws of crushing of a given sample in pulveriser of a given         sample and determination of bond’s work index
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