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            UTRAKAHAND TECHNICAL UNIVERSITY STUDY AND EVALUATION SCHEME (B.TECH, II YEAR) III SEMESTER B.Tech Mechanical Engineering ) (Effective from the session : 2008:2009) Year III, Semester V PERIODS EVALUATION SCHEME SESSIONAL EXAM S. No Course Code Subject L T P CT TA Total EXAM ESE SUBJECT TOTAL 1 THU- 501 Industrial Economics & Principles of Management 3 1 0 30 20 50 100 150 2 TME- 502 Machine Design-I 3 1 0 30 20 50 100 150 3 TME- 503 Dynamics of Machine 3 1 0 30 20 50 100 150 4 TME- 504 Manufacturing Science-II 3 1 0 30 20 50 100 150 5 TME- 505 Heat & Mass Transfer 3 1 0 30 20 50 100 150 PRACTICAL/TRAINING/PROJECT 6 PME- 551 Theory of Machine & Design Lab 0 0 3 10 10 20 30 50 7 PME- 552 Manufacturing Science Lab II 0 0 3 20 30 50 0 50 8 PME- 553 Heat & Mass Transfer Lab 0 0 3 10 10 20 30 50 Total 900 9 GP 651 * General Proficiency & Seminar 100 10 DIS 652 * Discipline 100 * (The Marks will be awarded in VI semester based on performance of V and VI semester) 
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UTRAKAHAND TECHNICAL UNIVERSITY
 STUDY AND EVALUATION SCHEME (B.TECH, II YEAR) III
 SEMESTER
 B.Tech Mechanical Engineering )
 (Effective from the session : 2008:2009)
 Year III, Semester V PERIODS EVALUATION
 SCHEME
 SESSIONAL
 EXAM
 S. No Course
 Code
 Subject
 L T P
 CT TA Total
 EXAM
 ESE
 SUBJECT
 TOTAL
 1 THU-
 501 Industrial
 Economics &
 Principles of
 Management
 3 1 0 30 20 50 100 150
 2 TME-
 502 Machine
 Design-I
 3 1 0 30 20 50 100 150
 3 TME-
 503 Dynamics of
 Machine
 3 1 0 30 20 50 100 150
 4 TME-
 504
 Manufacturing
 Science-II
 3 1 0 30 20 50 100 150
 5 TME-
 505 Heat & Mass
 Transfer
 3 1 0 30 20 50 100 150
 PRACTICAL/TRAINING/PROJECT
 6 PME-
 551
 Theory of
 Machine &
 Design Lab
 0 0 3 10 10 20 30 50
 7 PME-
 552 Manufacturing Science Lab II
 0 0 3 20 30 50 0 50
 8 PME-
 553 Heat & Mass Transfer Lab
 0 0 3 10 10 20 30 50
 Total
 900
 9 GP
 651*
 General
 Proficiency &
 Seminar
 100
 10 DIS
 652*
 Discipline 100
 * (The Marks will be awarded in VI semester based on performance of V and VI
 semester)

Page 2
                        
                        

UTRAKAHAND TECHNICAL UNIVERSITY
 STUDY AND EVALUATION SCHEME (B.TECH, II YEAR) III
 SEMESTER
 B.Tech Mechanical Engineering )
 (Effective from the session : 2008:2009)
 Year II, Semester VI PERIODS EVALUATION SCHEME
 SESSIONAL
 EXAM
 S. No Course
 Code
 Subject
 L T P
 CT TA Total
 EXAM
 ESE
 SUBJECT
 TOTAL
 1 TME-
 601
 Operations
 Research
 3 1 0 30 20 50 100 150
 2 TME-
 602
 I. C. Engines 3 1 0 30 20 50 100 150
 3 TME-
 603
 Machine
 Design-II
 3 1 0 30 20 50 100 150
 4 TME-
 604
 Fluid
 Machinery
 3 1 0 30 20 50 100 150
 5 TME-
 606
 Refrigeration &
 Air-
 conditioning
 3 1 0 30 20 50 100 150
 PRACTICAL/TRAINING/PROJECT
 6 PME-
 651
 Machine
 Design Lab
 0 0 3 10 10 20 30 50
 7 PME-
 652
 Fluid
 Machinery Lab
 0 0 3 20 30 50 0 50
 8 PME-
 653
 Refrigeration &
 Air Cond. Lab
 0 0 3 10 10 20 30 50
 Total
 900
 9 GP
 651*
 General
 Proficiency &
 Seminar
 100
 10
 DIS
 652*
 Discipline 100
 Total 1100
 • (The Marks of General Proficiency and Seminar will include evaluation of a seminar
 presentation by the students of 50 marks in VI semester)
 • (The Marks of discipline will be awarded in VI semester based on performance of V and
 VI semester
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THU 501
 INDUSTRIAL ECONOMICS AND PRINCIPLES OF MANAGEMENT
 Industrial Economics:
 Unit –1.Introduction: Nature and significance of Economics. Meaning of Science,
 Engineering and
 Technology and their relationship with economic development. 4
 Unit –2. Basic Concept: The concept of demand and supply. Elasticity of Demand and
 Supply.
 Indifference Curve Analysis, Price Effect, Income Effect and Substitution Effect. 6
 Unit –3. Money and Banking: Functions of Money, Value of Money, Inflation and
 measures to control it.
 Brief idea of functions of banking system, viz., Commercial and central banking,
 Business
 fluctuations. 8
 Management:
 Unit –4. Introduction: Definition, Nature and Significance of Management,. Evaluation
 of Management
 thought, Contributions of Max Weber, Taylor and Fayol. 10
 Unit –5. Human Behaviour: Factors of Individual Behaviour, Perception, Learning and
 Personality
 Development, Interpersonal Relationship and Group Behaviour. 10
 References:
 1. Dewett, K.K. / Modern Economic Theory/S.Chand & Co.
 2. Luthers Fred/ Organizational Behaviour.
 3. Prasad L.M./ Principles of Management.
 4. A.W. Stonier & D.C. Horgne / A TextBook of Economic Theory/ Oxford Publishing
 House Pvt. Ltd.
 TME-502
 MACHINE DESIGN -I
 UNIT-I
 * Introduction, Definition, Methods, standards in design & selection of preferred size. 3
 * Selection of materials for static & fatigue loads, Materials for components subjected to
 creep, BIS
 system of designation of steels, steels, plastics & rubbers. AISI (American Iron & Steel
 Institution),
 ASTM rubber testing methods. 4
 UNIT-II
 * Design against static load.
 Modes of failure, Factor of safety, stress-strain relationship, principal stresses, theories of
 failure 4
 * Design against fluctuating load stress concentration, stress concentration factors,
 Fluctuating/alternting stresses, fatigue failure, endurance limit, design for finite & infinite
 life,
 Soderberg & Goodman criteria. 4
 UNIT-III
 * Joints
 Welded joint, screwed joints, ecentric loading of above joints, design for fatigue loading.
 3
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* Shaft, keys & coupling.
 Design against static and fatigue loads, strength & rigidity design, Selection of square &
 flat keys &
 splines, rigid & flexible couplings. 4
 UNIT-IV
 * Mechanical springs
 Design of Helical and leaf springs, against static & fatigue loading. 4
 * Design analysis of Power Screws
 Form of threads, square threads, trapezoidal threads, stresses in screw, design of screw
 jack. 4
 UNIT-V
 *Introduction to Product Development & Design Process
 Definition of Design, Design Process, Need Analysis, Need based developments, Design
 by
 Evolution, Technology based developments, Examples. Case Studies. Brain-storming. 8
 Books
 1. Design of M/c Elements : Bhandari, TMH
 2. Machine design : Sharma & Agarwal, Kataria
 3. M/C Design : Maleev & Hartman,
 4. Machine Design SI edition by Shigley, Mcgraw Hill
 5. Machine Design by Black & Adams, Mcgraw Hill.
 6. Design of machine elements by Spotts
 3
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TME-503
 DYNAMICS OF MACHINES
 UNIT-I
 Force Analysis, Turning Moment & Fly wheel:
 Static force analysis of linkages, Equivalent offset inertia force, Dynamic analysis of
 slider crank &
 Bar mechanism. Piston and Crank effort, Inertia, Torque, Turning moment diagrams,
 Fluctuation of energy,
 Flywheel. 4
 UNIT-II
 Balancing of machines:
 Static and dynamic balancing, Balancing of rotating and reciprocating masses, Primary
 and secondary
 forces and couples. 5
 UNIT-III
 Friction:
 Pivot and collar friction, Friction circle, Single plate, Multiplate and Cone clutches,
 Michelle & Kingsbury
 thrust bearing and rolling contact bearing, Belts and pulleys, Flat and V-belts, Design and
 selection. 7
 Brakes and Dynamometers (Mechanical Type):
 External and internal shoe brakes, Band and Block brakes, Hydraulic brakes, Absorption
 and Transmission
 dynamometers. 7
 UNIT-IV
 Governors:
 Dead weight and spring loaded governors, Sensitivity, Stability, Hunting, Isochronism,
 Effort and Power,
 Friction and Insensitivity, Introduction to inertia governors. 6
 UNIT - V
 Gyroscopic Motion:
 Principles, Gyroscopic acceleration, Gyroscopic couple and Reaction. Effect of
 gyroscopic couple upon the
 stability of aeroplanes, ship, two & four wheelers. 4
 Mechanical Vibration:
 Single degree free & forced, Undamped & Damped vibrations, Critical speeds.
 Books and References
 1.Theory of Machine: Thomas Bevan (ELBS/CBS pub. New Delhi)
 2.Theory of Machine: S.S.Ratan (TMH)
 3. Mechanisms & Dynamics of Machines-Mabie
 4. Theory of Machine & Mechanism-Shiglay
 5. Theory of Machine- R.K.Bansal (Laxmi publication)
 6. Mechanisms and Machine Theory-A.K.Ambekar (Jain Bros)
 7. Theory of Machines- W.T.Green
 8. Mechanisms and Machine Theory- Rao & Dukhipati(New Age)
 9. Theory of Machine & Mechanism- Ghosh & Mallik
 10. Theory of MachineS-P.L.Ballaney (Khanna pub.)
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TME-504
 MANUFACTURING SCIENCE-II
 Unit-I
 A Metal Cutting and Machine Tools
 Metal Cutting-
 Mechanics of metal cutting. Geometry of tool and nomenclature .ASA system
 Orthogonal vs. oblique
 cutting. Mechanics of chip formation, types of chips. Shear angle relationship.
 Merchant’s force
 circle diagram. Cutting forces, power required. Cutting fluids/lubricants. Tool materials.
 Tool wear
 and tool life. Machinability. Brief introduction to machine tool vibration and surface
 finish.
 Economics of metal cutting. 8
 Unit-II
 Machine Tools
 (i) Lathe : Principle, types, operations, Turret/capstan, semi/Automatic, Tool layout. 2
 (ii) Shaper, slotter, planer : operations & drives. 1
 (iii) Milling : Milling cutters, up & down milling. Dividing head & indexing. Max chip
 thickness & power required. 2
 (iv) Drilling and boring : Drilling, boring, reaming tools. Geometry of twist drills. 2
 4
 Unit-III
 Grinding & Super finishing
 (v) Grinding : Grinding wheels, abrasive, cutting action. Grinding wheel specification.
 Grinding wheel wear - attritions wear, fracture wear. Dressing and Truing. Max chip
 thickness and Guest criteria. Surface and Cylindrical grinding. Centerless grinding. 4
 (vi) Super finishing : Honing, lapping, polishing. 1
 Limits, Fits & Tolerance and Surface-roughness:
 Introduction to Limits, Fits, Tolerances and IS standards, and surface-roughness. 3
 Unit-IV
 B. Metal Joining (Welding)
 Survey of welding and allied processes. Gas welding and cutting, process and equipment.
 Arc
 welding : Power sources and consumables. TIG & MIG processes and their parameters.
 Resistance
 welding - spot, seam projection etc. Other welding processes such as atomic hydrogen,
 submerged
 arc, electroslag, friction welding. Soldering & Brazing . 8
 Thermodynamic and Metallurgical aspects in welding and weld,. Shrinkage/residual
 stress in welds.
 Distortions & Defects in welds and remedies. Weld decay in HAZ. 3
 Unit-V
 C. Introduction to non conventional Machining and Welding
 Benefits, application and working principle of EDM, ECM, LBM, EBM, USM. AJM,
 WJM.
 Similarly, non-conventional welding application such as LBW, USW, EBW, Plasma arc
 welding,
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Explosive welding. 6
 Books
 1. Manufacturing science by Ghosh and Mullick
 2. Fundamentals of Metal Cutting and Machine tools by Boothroyd
 3. Production Technology by R.K. Jain
 4. Production Technology - H.M.T.
 5. Production Engineering Science by P.C. Pandey
 6. Modern Machining Processes by P.C. Pandey & H.S. Shan
 7. Manufacturing science by Degarmo
 8. Fundamentals of metal cutting & machine tools - Juneja & Shekhon
 9. Process & materials of manufacturing - Lind burg.
 10. Advanced Machining Process - VK Jain
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TME-505
 HEAT & MASS TRANSFER
 UNIT-1
 Introduction to Heat Transfer:
 Concepts of the mechanisms of heat flows: conduction, convection and radiation; effect
 of
 temperature on thermal conductivity of materials; introduction to combined heat transfer
 mechanism. 2
 Conduction :
 One-dimensional general differential heat conduction equation in the rectangular,
 cylindrical and
 spherical coordinate systems; initial and boundary conditions. 3
 Steady State one-dimensional Heat conduction :
 Composite Systems in rectangular, cylindrical and spherical coordinates with and without
 energy
 generation; thermal resistance concept; Analogy between heat and electricity flow;
 thermal contact
 resistance; critical thickness of insulation. 3
 UNIT-2
 Fins of uniform cross-sectional area; errors of measurement of temperature in
 thermometer wells. 2
 Transient Conduction:
 Transient heat conduction Lumped capacitance method, Time constant unsteady state
 heat conduction
 in one dimension only, Heisler charts. 4
 UNIT-3
 Forced Convection:
 Basic concepts; hydrodynamic boundary layer; thermal boundary layer, flow over a flat
 plate; flow
 across a single cylinder and a sphere; flow inside ducts; empirical heat transfer relations;
 relation
 between fluid friction and heat transfer; liquid metal heat transfer. 4
 Natural Convection :
 5
 Physical mechanism of natural convection; buoyant force; empirical heat transfer
 relations for natural
 convection over vertical planes and cylinders, horizontal plates and aylinders, and sphere.
 3
 UNIT-4
 Thermal Radiation :
 Basic radiation concepts; radiation properties of surfaces; black body radiation laws;
 shape factor;
 black-body radiation exchange; Radiation exchange between diffuse nonblackbodies in
 an enclosure;
 radiation shields; solar radiation. 7
 UNIT-5
 Heat Exchanger :
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Types of heat exchangers; fouling factors; overall heat transfer coefficient; logarithmic
 mean
 temperature difference (LMTD) method; effectiveness-NTU method; compact heat
 exchangers.
 Condensation And Boiling :
 Introduction to condensation phenomena; heat transfer relations for laminar film
 condensation on
 vertical surfaces and on a horizontal tube; Boiling modes pool boiling, curve, forced
 convective boiling. 3
 Introduction To Mass Transfer :
 Introduction; Flick's law of diffusion; steady state equimolar counter diffusion; steady
 state diffusion
 though a stagnant gas film. 2
 Books
 1. Elements of Heat transfer by Bayazitouglu & Ozisik, McGraw-Hill Book Company.
 2. Heat Transfer By J.P. Holman, McGraw-Hill International edition.
 3. Schaum's outline of Heat Transfer by Pitts & Sisson McGraw-Hill International
 edition.
 4. Principles of Heat Transfer by Frank Kreith, McGraw-Hill Book co.
 5. Fundamentals of Momentum, Heat and Mass Transfer by James R.Welty; John Wiley
 & Sons (Pvt).
 Ltd.
 6. Heat Transfer, by Vijay Gupta, New Age International (P) Ltd. Publishers
 7. Heat Transfer, by Y.V.C. Rao, University Press.
 8. Heat Transfer, by R. Yadav, Central Publishing House, Allahabad.
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PME 551
 THEORY OF MACHINE & DESIGN LAB
 (Say min 3 out of these)
 1. Design & drawing of a cotter joint.
 2. Design & drawing of a knuckle joints.
 3. Design & drawing of a simple screw jack.
 4. Design of shaft for different loading conditions.
 5. Design & drawing of rigid coupling( flanged type).
 6. Design & drawing of a leaf spring for an automobile.
 7. Design & drawing of a helical spring for a given application
 Note -
 1. Students may be advised to use design data book for design.
 2. Drawing shall be made wherever necessary on small drawing sheets.
 Min. 5 out of following (or such) experiments to be done:
 1. Study of simple linkers/models/mechanisms.
 2. Exp. on Velocity acceleration.
 3. Exp. on cam.
 4. Exp. on Governor.
 5. Exp. on critical speed of shaft (whirling of shaft )
 6. Exp. on Gyroscope
 7. Exp. on Balancing (static & dynamic)
 8. Exp. on 4-bar mechanism
 9. Exp. on Gears (tooth profile, interference etc.)
 10. Exp. on Gear trains.
 11. Exp. on Mechanism
 15. Exp. on Vibration (spring)
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TME-552
 MANUFACTURING SCIENCE -II - LAB
 say min 8 experiments out of the following
 (or such expriment alongwith study of the machines/processes)
 1. Shear-angle determination (using formula) with tube cutting (for orthogonal) on lathe
 machine.
 2. Bolt (thread) making on Lathe machine
 3. Tool grinding (to provide tool angles) on tool-grinder machine.
 4. Gear cutting on Milling machine.
 5. Machining a block on shaper machine.
 6. Finishing of a surface on surface-grinding machine.
 7. Drilling holes on drilling machine and study of twist-drill.
 8. Study of different types of tools and its angles & materials.
 9. Experiment on tool wear and tool life.
 10. Experiment on jigs/Fixtures and its uses
 11. Gas welding experiment
 12. Arc welding experiment
 13. Resistance welding experiment.
 14. Soldering & Brazing experiment
 15. Experiment on unconventional machining.
 16. Experiment on unconventional welding.
 17. Experiment on TIG/MIG Welding.
 18. Macro and Microstructure of welding joints, HAZ.
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TME-553
 HEAT & MASS TRANSFER - LAB
 (min 8 experiment of the following or such experiment)
 1. Conduction - Composite wall experiment
 2. Conduction - Composite cylinder experiment
 3. Convection - Pool Boiling experiment
 4. Convection - Experiment on heat transfer from tube-natural convection.
 5. Convection - Heat Pipe experiment.
 6. Convection - Heat transfer through fin-natural convection .
 7. Convection - Heat transfer through tube/fin-forced convection.
 8. Any experiment - Such as on Stefen's Law,
 on radiation detrmination of emissivity, etc.
 9. Any experiment - Such as on solar collector, etc.
 on radiation
 10. Heat exchanger - Parallel flow experiment
 11. Heat exchanger - Counter flow experiment
 12. Any other suitable exp such as on critical insultation thickness.
 13. Conduction - Determination of thermal conductivity of fluids.
 14. Conduction - Thermal Contact Resistance Effect.
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TME-601
 OPERATIONS RESEARCH
 Unit-I
 Linear Programming-
 Introduction & Scope, Problem formulation, Simplex methods, primal & dual problem 8
 Unit-II
 Transportation & Assignment problems. 4
 Unit-III
 Decision theory-
 Decision under various conditions. 4
 Game Theory-
 Minimax & maximum strategies. Application of linear programming. 4
 Unit-IV
 Stochastic inventory models-
 Single & multi period models with continuous & discrete demands, 8
 Unit-V
 Simulations-
 Simulation V/S mathematical modeling, Monte carlo simulation, simulation languages, 4
 Queing models-
 Introduction Model types, M.M. 1 & M/M/S system cost consideration 4
 Text Books
 Operations Research by : Wangner
 Production Planning of Operation Management : by Buffa.
 Optimization Techniques by : S.S. Rao.
 Operations Research by : Taha
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TME 602
 I C ENGINES
 Unit-1
 Introduction to I.C Engines:
 Engine classification, Air standard cycles, Otto, Diesel, Stirling, Ericsson cycles, Actual
 cycle
 analysis, Two and four stroke engines, SI and CI engines, Valve timing diagram, Rotary
 engines, stratified
 charge engine. 5
 Fules:
 Fules for SI and CI engine , important qualities of SI engine fuels, Rating of SI engine
 fuels,
 Important qualities of CI engine fuels, Dopes, Additives, Gaseous fuels, LPG, CNG,
 Biogas, Producer gas,
 Alternative fuels for IC engines. 3
 Unit–2
 SI Engines:
 Carburetion, Mixture requirements, Carburetor types Theory of carburetor, MPFI. 3
 Combustion in SI engine, Flame speed, Ignition delay, Abnormal combustion and it's
 control,
 combustion chamber design for SI engines. 2
 Ignition system requirements, Magneto and battery ignition systems, ignition timing and
 spark plug,
 Electronic ignition. 2
 Unit–3
 CI Engine:
 Fuel injection in CI engines, Requirements, Types of injection systems, Fuel pumps, Fuel
 injectors,
 Injection timings. 4
 Combustion in CI engines, Ignition delay, Knock and it's control, Combustion chamber
 design of CI
 engines. 2
 Scavenging in 2 Stroke engines, pollution and it's control. 2
 Unit-4
 Engine Cooling: Different cooling systems, Radiators and cooling fans. 2
 Lubrication: Engine friction, Lubrication principal, Type of lubrication ,Lubrication
 oils, Crankcase
 ventilation. 2
 8
 Supercharging: Effect of altitude on power output, Types of supercharging. [2]
 Testing and Performance: Performance parameters, Basic measurements, Blow by
 measurement, Testing
 of SI and CI engines. 4
 Unit-5
 Compressors:
 Classification, Reciprocating compressors, Single and multi stage, Intercooling,
 volumetric
 efficiency. 3
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Rotary compressors, Classification, Centrifugal compressor, Elementary theory ,Vector
 diagram
 efficiencies, Elementary analysis of axial compressors. 4
 BOOKS:
 Fundamentals of Internal Combustion Engine by Gill, Smith,Ziurs, Oxford & IBH
 Publishing COIC
 Engines, by Rogowsky, international Book Co.
 A Course in International Combustion Engines, by Mathur & Sharma, Dhanpat Rai &
 Sons.
 Reciprocating and Rotary Compressors, by Chlumsky, SNTI Publications
 Czechoslovakia .
 I.C Engine Analysis & Practice by E.F Obert.
 I.C Engine, by Ganeshan, Tata Mc Graw Hill Publishers.
 I.C Engine, by R. Yadav, Central Publishing House, Allahabad
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TME 604
 FLUID MACHINERY
 Introduction:
 Classification of Fluid Mechanics, Application of momentum and momentum equation to
 flow through
 hydraulic machinery, Euler’s fundamental equation. 5
 Impact of jet:
 Introduction to hydrodynamic thrust of jet on a fixed and moving surface (flat & curve),
 effect of
 inclination of jet with the surface. 3
 Hydraulic Turbines:
 Classification of turbines, Impulse turbines, constructional details, velocity triangles,
 power and efficiency
 calculations, governing of Pelton wheel. 9
 UNIT-II
 Reaction Turbines:
 Fransis and Kaplan turbines, constructional details, velocity triangles, power and
 efficiency calculations,
 degree of reaction, draft tube, cavitation in turbines, principles of similarity, unit and
 specific speed,
 performance characteristics, selection of water turbines. 9
 UNIT-III
 Centrifugal Pumps:
 Classifications of centrifugal pumps, vector diagram, work done by impellor, efficiencies
 of centrifugal
 pumps, specific speed, model testing, cavitation and separation, performance
 characteristics. 7
 UNIT-IV
 Positive Displacement Pumps:
 Reciprocating pump theory, slip and coefficient of discharges, indicator diagram, effect
 and acceleration,
 work saved by fitting air vessels, comparison of centrifugal and reciprocating pumps,
 positive rotary
 pumps, Gear and Vane pumps, performance characteristics. 7
 UNIT-V
 Other Machines:
 Hydraulic accumulator, Intensifier, Hydraulic press, Lift and Cranes, theory of hydraulic
 coupling and
 torque converters, performance characteristics. 5
 Water Lifting Devices: Hydraulic ram, Jet pumps, Airlift pumps. 3
 BOOKS:
 Hydraulic Machines by Jagdish Lal, Metropolitan book co. pvt ltd.
 Hydraulic Machines: Theory & Design, V.P.Vasandhani, Khanna Pub.
 Applied Hydraulics by Addison
 Hydraulic Machines by R K Rajput, S.Chand & co Ltd.
 Hydraulic Machines by D S Kumar
 10
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TME 606
 REFRIGERATION & AIR CONDITIONING
 Unit-1
 Refrigeration:
 Introduction to refrigeration system, Methods of refrigeration, Carnot refrigeration cycle,
 Unit of
 refrigeration, Refrigeration effect & C.O.P.
 Air Refrigeration cycle:
 Open and closed air refrigeration cycles, Reversed Carnot cycle, Bell Coleman or
 Reversed Joule air
 refrigeration cycle, Aircraft refrigeration system, Classification of aircraft refrigeration
 system. Boot strap
 refrigeration, Regenerative, Reduced ambient, Dry air rated temperature (DART). 8
 Unit-2
 Vapour Compression System:
 Single stage system, Analysis of vapour compression cycle, use of T-S and P-H charts,
 Effect of
 change in suction and discharge pressures on C.O.P, Effect of sub cooling of condensate
 & superheating of
 refrigerant vapour on C.O.P of the cycle, Actual vapour compression refrigeration cycle,
 Different configuration of multistage
 system, Cascade system. 8
 Unit-3
 Vapour Absorption system;
 Working Principal of vapour absorption refrigeration system, Comparison between
 absorption &
 compression systems, Ammonia – Water vapour
 absorption system, Lithium- Bromide water vapour absorption system, Comparison. 5
 Refrigerants:
 Classification, Nomenclature, Desirable properties of refrigerants, Common refrigerants,
 Secondary
 refrigerants and CFC free refrigerants. 3
 Unit-4
 Air Conditioning:
 Introduction to air conditioning, Psychometric properties and their definitions,
 Psychometric chart,
 Different Psychometric processes, Thermal analysis of human body Effective
 temperature and comfort
 chart, Cooling and heating load calculations, Infiltration & ventilation, Internal hear gain,
 Sensible heat factor ( SHF ), By pass
 factor, Grand Sensible heat factor ( GSHF), Apparatus dew point (ADP). 9
 Unit-5
 Refrigeration Equipment & Application:
 Elementary knowledge of refrigeration & air conditioning equipments e.g compressors,
 condensers,
 evaporators & expansion devices, Air washers, Cooling, towers & humidifying
 efficiency, Food
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preservation, cold storage, Refrigerates Freezers, Icc plant, Water coolers, Elementary
 knowledge of
 transmission and distribution of air through ducts and fans, Basic difference between
 comfort and industrial
 air conditioning. 7
 Books:
 Refrigeration and Air conditioning, by Manohar Prasad, New Age International (P)
 Ltd.Pub.
 Refrigeration and Air conditioning by C.P Aurora.
 Refrigeration and Air conditioning by Arora & Domkundwar.
 Refrigeration and Air conditioning by stoecker & Jones.
 Refrigeration and Air conditioning by Roy J. Dossat.
 Refrigeration and Air conditioning by P.L. Baloney.
 Thermal Environment Engg. by Kuhen, Ramsey & Thelked.
 Central Book Agency.
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TME 651 .
 MACHINE DESIGN – LAB
 (At least 2 experiments/turns (lecture –classes) from each of the four following
 sections. Say, 3 turns
 for A, 3 turns for B and 4 turns for C, total 10.)
 A. Computer and Language -
 Lectures should be given by teachers on introduction to computer and languages such as
 C Input
 Output statements, control statements, if, for, while, switch statement etc., Function and
 its uses,
 Structures. To make student able to write computer program in C.
 B. WRITING COMPUTER PROGRAM FOR CONVENTIONAL DESIGNAfter
 Section B, student can write computer program for the design done in theory subjects.
 C. Design Problem as a mini project
 Student will be given a real life design problem and they have to complete design of it
 manually
 using hand-book etc, they can also take help of computer & programming, if needed.
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TME-652
 FLUID MACHINERY LAB
 Say min 8 experiments from following or such experiment)
 1. Impact of Jet experiment.
 2. Turbine exp. on Pelton wheel.
 3. Turbine exp. on Francis turbine.
 4. Tubrine exp. on Kaplan turbine.
 5. Exp. on Reciprocating pump.
 6. Exp. on centrifugal pump.
 7. Exp. on Hydraulic Jack/Press
 8. Exp. on Hydraulic Brake
 9. Exp. on Hydraulic Ram
 10. Study through first visit of any pumping station/plant
 11. Study through second visit of any pumping station/plant.
 12. Any other suitable experiment/test rig such as comparision & performance of
 different types of
 pumps and turbines.
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TME-653
 REFRIGERATION & AIR CONDITIONING LAB
 Say min 8 out of following
 1. Experiment on refrigeration test ring and calculation of various proformance
 parameters.
 2. To study different types of expansion devices used in refrigreation system.
 3. To study different types of evaporators used in refrigeration systems.
 4. To study basic components of air-conditioning system.
 5. Experiment on air-conditioning test rig & calculation of various performance
 parameters.
 6. To study air washers
 7. Study of window air conditioner.
 8. Study & determination of volumetric efficiency of compressor.
 9. Visit of a central air conditioning plant.
 10. Visit of cold storage.
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