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B.TECH. MECHANICAL ENGINEERING 

 
III Year           Semester I 

COURSE STRUCTURE 
CODE   SUBJECT       T  P/D  C 
    Managerial Economics and Financial Analysis   4+1*  0 4 
    Automobile Engineering       4+1*  0  4 
    Dynamics of Machinery      4+1*  0  4 
    Machine Tools       4+1*  0  4 
    Design of Machine Members – I     4+1*  0 4 
    Heat Transfer       4+1*  0  4 
    Fluid Mechanics and Hydraulic Machinery Lab   0  3  2 
   Thermal Engineering Lab      0  3  2 

TOTAL        30  6  28 
______________________________________________________________________________________ 
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MANAGERIAL ECONOMICS AND FINANCIAL ANALYSIS 

 
Unit I Introduction to Managerial Economics: 
Definition, Nature and Scope of Managerial Economics–Demand Analysis: Demand Determinants, Law of 
Demand and its exceptions. 

 
Unit II Elasticity of Demand:  
Definition, Types, Measurement and Significance of Elasticity of Demand. Demand Forecasting, Factors 
governing demand forecasting, methods of demand forecasting (survey methods, statistical methods, expert 
opinion method, test marketing, controlled experiments, judgmental approach to demand forecasting) 
 
Unit III Theory of Production and Cost Analysis:  
Production Function – Isoquants and  Isocosts, MRTS, Least Cost Combination of Inputs, Cobb-Douglas 
Production function, Laws of Returns, Internal and External Economies of Scale.  
Cost Analysis: Cost concepts, Opportunity cost, Fixed vs. Variable costs, Explicit costs Vs. Implicit costs, 
Out of pocket costs vs. Imputed costs. Break-even Analysis (BEA)-Determination of Break-Even Point 
(simple problems)- Managerial Significance and limitations of BEA. 
 
Unit IV Introduction to Markets & Pricing Policies:  
Market structures: Types of competition, Features of Perfect competition, Monopoly and Monopolistic 
Competition. Price-Output Determination in case of Perfect Competition and Monopoly.  
Objectives and Policies of Pricing- Methods of Pricing: Cost Plus Pricing, Marginal Cost Pricing, Sealed 
Bid Pricing, Going Rate Pricing, Limit Pricing, Market Skimming Pricing, Penetration Pricing, Two-Part 
Pricing, Block Pricing, Bundling Pricing, Peak Load Pricing, Cross Subsidization.  
 
Unit V Business & New Economic Environment:  
Characteristic features of Business, Features and evaluation of Sole Proprietorship, Partnership, Joint Stock 
Company, Public Enterprises and their types, Changing Business Environment in Post-liberalization 
scenario. 
 
Unit VI Capital and Capital Budgeting:  
Capital and its significance, Types of Capital, Estimation of Fixed and Working capital requirements, 
Methods and sources of raising finance. 
Nature and scope of capital budgeting, features of capital budgeting proposals, Methods of Capital 
Budgeting: Payback Method, Accounting Rate of Return (ARR) and Net Present Value Method (simple 
problems) 
 
Unit VII Introduction to Financial Accounting:  
Double-Entry Book Keeping, Journal, Ledger, Trial Balance- Final Accounts (Trading Account, Profit and 
Loss Account and Balance Sheet with simple adjustments). 
 
Unit VIII Financial Analysis through ratios:  
Computation, Analysis and Interpretation of Liquidity Ratios (Current Ratio and quick ratio), Activity Ratios 
(Inventory turnover ratio and Debtor Turnover ratio), Capital structure Ratios (Debt- Equity ratio, Interest 
Coverage ratio), and Profitability ratios (Gross Profit Ratio, Net Profit ratio, Operating Ratio, P/E Ratio and 
EPS). 
 
TEXT BOOKS: 
 
1. Aryasri: Managerial Economics and Financial Analysis, 2/e, TMH, 2005. 
2. Varshney & Maheswari: Managerial Economics, Sultan Chand, 2003. 
 
REFERENCES: 
 
1. Ambrish Gupta, Financial Accounting for Management, Pearson Education, New Delhi. 
2. H. Craig Peterson & W. Cris Lewis, Managerial Economics, PHI, 4th Ed.  
3. Suma Damodaran, Managerial Economics, Oxford University Press.  
4. Lipsey & Chrystel, Economics, Oxford University Press. 
5. S. A. Siddiqui & A. S. Siddiqui, Managerial Economics & Financial Analysis, New age International Space 

Publications. 
6. Domnick Salvatore: Managerial Economics In a Global Economy, 4th Edition, Thomson. 



 

 

7. Narayanaswamy: Financial Accounting—A Managerial Perspective, PHI. 
8. Raghunatha Reddy & Narasimhachary: Managerial Economics& Financial Analysis, Scitech. 
9. S.N.Maheswari & S.K. Maheswari, Financial Accounting, Vikas. 
10. Truet and Truet: Managerial Economics:Analysis, Problems and Cases, Wiley. 
11. Dwivedi:Managerial Economics, 6th Ed., Vikas. 
 
Prerequisites: Nil 
 
Objective: To explain the basic principles of managerial economics, accounting and current business 

environment underlying business decision making. 
 
Codes/Tables: Present Value Tables need to be permitted into the examinations Hall. 
 
Question Paper Pattern: 5 Questions to be answered out of 8 questions. 
          Each question should not have more than 3 bits. 
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AUTOMOBILE ENGINEERING 

UNIT – I 
Introduction : Components of four wheeler automobile – chassis and body – power unit – 
power transmission – rear wheel drive, front wheel drive, 4 wheel drive – types of automobile 
engines, engine construction, turbo charging and super charging – engine lubrication, splash 
and pressure lubrication systems, oil filters, oil pumps – crank case ventilation – engine service, 
reboring, decarbonisation, Nitriding of crank shaft.. 
  
UNIT – II 
Fuel System : S.I. Engine : Fuel supply systems, Mechanical and electrical fuel pump – filters 
– carburettor – types – air filters – petrol injection. 
C.I. Engines : Requirements of diesel injection systems, types of injection systems, fuel pump, 
nozzle, spray formation, injection timing, testing of fuel pumps. 
 
UNIT – III 
Cooling System : Cooling Requirements, Air Cooling, Liquid Cooling, Thermo, water and 
Forced Circulation System – Radiators – Types – Cooling Fan - water pump, thermostat, 
evaporating cooling – pressure sealed cooling – antifreeze solutions. 
Ignition System : Function of an ignition system, battery ignition system, constructional 
features of storage, battery, auto transformer, contact breaker points, condenser and spark 
plug – Magneto coil ignition system, electronic ignition system using contact breaker, electronic 
ignition using contact triggers – spark advance and retard mechanism. 
 
Unit – IV 
Emission from Automobiles – Pollution standards National and international – Pollution Control 
– Techniques – Multipoint fuel injection for SI Engines. Common rail diesel injection Energy alternatives – 
Solar, Photo-voltaic, hydrogen, Biomass, alcohols, LPG,CNG, liquid Fuels and gaseous fuels, electrical-their 
merits and demerits. 
UNIT – V 
Electrical System : Charging circuit, generator, current – voltage regulator – starting system, 
bendix drive mechanism solenoid switch, lighting systems, Horn, wiper, fuel gauge – oil pressure 
gauge, engine temperature indicator etc. 
 
UNIT – VI 
Transmission System : Clutches, principle, types, cone clutch, single plate clutch, multi plate 
clutch, magnetic and centrifugal clutches, fluid fly wheel – gear boxes, types, sliding mesh, 
construct mesh, synchro mesh gear boxes, epicyclic gear box , over drive torque converter. 
Propeller shaft – Hotch – Kiss drive, Torque tube drive, universal joint, differential rear axles – 
types – wheels and tyres. 
 
UNIT – VII 
Steering System : Steering geometry – camber, castor, king pin rake, combined angle toein, 
center point steering. Types of steering mechanism – Ackerman steering mechanism, Davis 
steering mechanism, steering gears – types, steering linkages. 
 
UNIT – VIII 
Suspension System : Objects of suspension systems – rigid axle suspension system, torsion 
bar, shock absorber, Independent suspension system. 
Braking System : Mechanical brake system, Hydraulic brake system, Master cylinder, wheel 
cylinder tandem master cylinder Requirement of brake fluid, Pneumatic and vacuum brakes. 
 
TEXT BOOKS : 
1.  Automotive Mechanics – Vol. 1 & Vol. 2 / Kripal Sing. 
2. Automobile Engineering / William Crouse 
 
REFERENCES : 
1.  Automotive Engineering / Newton Steeds & Garrett 
2. Automotive Mechanics / G.B.S. Narang 
3.  Automotive Mechanics / Heitner 
4.  Automotive Engines / Srinivasan 
5.  Automobile Engineering – K.K. Ramalingam / Scitech Publications (India) PVT. 



 

 

LTD. 
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DYNAMICS OF MACHINERY 

UNIT – I 
PRECESSION : Gyroscopes, effect of precession motion on the stability of moving vehicles such as 
motor car, motor cycle, aero planes and ships. Static and dynamic force analysis of planar 
mechanisms. 
 
UNIT – II 
FRICTION : Inclined plane, friction of screw and nuts, pivot and collar, uniform pressure, uniform wear, 
friction circle and friction axis : lubricated surfaces, boundary friction, film lubrication. 
 
UNIT –III 
Clutches: Friction clutches- Single Disc or plate clutch, Multiple Disc Clutch, Cone Clutch, Centrifugal 
Clutch. 
BRAKES AND DYNAMOMETERS : Simple block brakes, internal expanding brake, band brake of 
vehicle. Dynamometers – absorption and transmission types. General description and methods of 
operations. 
 
UNIT – IV 
TURNING MOMENT DIAGRAM AND FLY WHEELS : Turning moment – Inertia Torque connecting 
rod angular velocity and acceleration, crank effort and torque diagrams – Fluctuation of energy – Fly wheels 
and their design. 
 
UNIT-V 
GOVERNERS : Watt, Porter and Proell governors. Spring loaded governors – Hartnell and hartung with 
auxiliary springs. Sensitiveness, isochronism and hunting. 
 
UNIT – VI 
BALANCING : Balancing of rotating masses Single and multiple – single and different planes. 
 
UNIT –VII 
Balancing of Reciprocating Masses: Primary, Secondary, and higher balancing of reciprocating masses. 
Analytical and graphical methods. Unbalanced forces and couples – examination of “V” multi cylinder in 
line and radial engines for primary and secondary balancing, locomotive balancing – Hammer blow, 
Swaying couple, variation of tractive efforts. 
 
UNIT – VIII 
VIBRATION : Free Vibration of mass attached to vertical spring – oscillation of pendulums, centers of 
oscillation and suspension. Transverse loads, vibrations of beams with concentrated and distributed 
loads. Dunkerly’s methods, Raleigh’s method. Whirling of shafts, critical speeds, torsional vibrations, two 
and three rotor systems. Simple problems on forced damped vibration Vibration Isolation & Transmissibility 
 
TEXT BOOKS : 
1.  Theory of Machines / S.S Ratan/ Mc. Graw Hill Publ. 
2.  Theory of Machines / Jagadish Lal & J.M.Shah / Metropolitan. 
 
REFERENCES : 
1.  Mechanism and Machine Theory / JS Rao and RV Dukkipati / New Age 
2.  Theory of Machines / Shiegly / MGH 
3.  Theory of Machines / Thomas Bevan / CBS Publishers 
4. Theory of machines / Khurmi/S.Chand. 
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MACHINE TOOLS 
UNIT – I 
Elementary treatement of metal cutting theory – Element of cutting process – Geometry of single point tool 
and angles chip formation and types of chips – built up edge and its effects chip breakers. Mechanics of 
orthogonal cutting –Merchant’s Force diagram, cutting forces – cutting speeds, feed, depth of cut, tool life, 
coolants, machinability – Tool materials. 
Kinematic schemes of machine tools – Constructional features of speed gear box and feed gear box. 
 
UNIT – II 
Engine lathe – Principle of working, specification of lathe – types of lathe – work holders tool holders – Box 
tools Taper turning thread turning – for Lathes and attachments. 
Turret and capstan lathes – collet chucks – other work holders – tool holding devices – box and tool layout. 
Principal features of automatic lathes – classification – Single spindle and multi-spindle automatic lathes 
– tool layout and cam design. 
 
UNIT – III 
Shaping slotting and planing machines – Principles of working – Principal parts – specification classification, 
operations performed. Kinematic scheme of the shaping slotting and planning machines, machining time 
calculations. 
 
UNIT – IV 
Drilling and Boring Machines – Principles of working, specifications, types, operations performed – tool 
holding devices – twist drill – Boring machines – Fine boring machines – Jig Boring machine. Deep hole 
drilling machine. Kinematics scheme of the drilling and boring machines 
 
UNIT – V 
Milling machine – Principles of working – specifications – classifications of milling machines – Principal 
features of horizontal, vertical and universal milling machines – machining operations Types geometry of 
milling cutters – milling cutters – methods of indexing – Accessories to milling machines, kinematic 
scheme of milling cutters – milling cutters – methods of indexing. 
 
UNIT –VI 
Grinding machine – Fundamentals – Theory of grinding – classification of grinding machine – cylindrical and 
surface grinding machine – Tool and cutter grinding machine – special types of grinding machines – 
Different types of abrasives – bonds specification of a grinding wheel and selection of a grinding wheel 
Kinematic scheme of grinding machines. 
 
UNIT - VII 
Lapping, honing and broaching machines – comparison to grinding – lapping and honing. Kinematics 
scheme of Lapping, Honing and Broaching machines. Constructional features of speed and feed Units, 
machining time calculations 
 
UNIT - VIII 
Principles of design of Jigs and fixtures and uses. Classification of Jigs & Fixtures – Principles of location 
and clamping – Types of clamping & work holding devices. Typical examples of jigs and fixtures. 
 
TEXT BOOKS : 
1.  Production Technology by R.K. Jain and S.C. Gupta. 
2. Production Technology by H.M.T. (Hindustan Machine Tools). 
 
REFERENCES:  
1.  Machine Tools – C.Elanchezhian and M. Vijayan / Anuradha Agencies Publishers. 
2. Workshop Technology – B.S.Raghu Vamshi – Vol II 
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DESIGN OF MACHINE MEMBERS - I 

UNIT – I 
INTRODUCTION : General considerations in the design of Engineering Materials and their properties – 
selection –Manufacturing consideration in design. Tolerances and fits –BIS codes of steels. 
STRESSES IN MACHINE MEMBERS : Simple stresses – Combined stresses – Torsional and bending 
stresses – impact stresses – stress strain relation – Various theories of failure – factor of safety – Design 
for strength and rigidity – preferred numbers. The concept of stiffness in tension, bending, torsion and 
combined situations – Static strength design based on fracture toughness. 
 
UNIT – II 
STRENGTH OF MACHINE ELEMENTS : Stress concentration – Theoretical stress Concentration 
factor – Fatigue stress concentration factor notch sensitivity – Design for fluctuating stresses – Endurance 
limit – Estimation of Endurance strength – Goodman’s line – Soderberg’s line – Modified goodman’s line. 
 
UNIT – III 
Riveted and welded joints – Design of joints with initial stresses – eccentric loading 
 
UNIT – IV 
Bolted joints – Design of bolts with pre-stresses – Design of joints under eccentric loading – locking devices 
– both of uniform strength, different seals 
 
UNIT – V 
KEYS, COTTERS AND KNUCKLE JOINTS : 
Design of Keys-stresses in keys-cottered joints-spigot and socket, sleeve and cotter, jib and cotter joints- 
Knuckle joints. 
 
UNIT – VI 
SHAFTS : Design of solid and hollow shafts for strength and rigidity – Design of shafts for combined 
bending and axial loads – Shaft sizes – BIS code. Use of internal and external circlips, Gaskets and seals 
(stationary & rotary). 
 
UNIT – VII 
SHAFT COUPLING : Rigid couplings – Muff, Split muff and Flange couplings. Flexible couplings – 
Flange coupling (Modified). 
 
UNIT – VIII 
Mechanical Springs : 
Stresses and deflections of helical springs – Extension -compression springs – Springs for fatigue loading 
– natural frequency of helical springs – Energy storage capacity – helical torsion springs – Co-axial springs, 
leaf springs. 
 
TEXT BOOKS : 

1. Machine Design, V.Bandari Tmh Publishers  
2. Machine Design, S MD Jalaludin, AnuRadha Publishers 
3. Design Data hand Book, S MD Jalaludin, AnuRadha Publishers 

 
REFERENCES : 
1.  Design of Machine Elements / V.M. Faires 
2.  Machine design / Schaum Series. 
3.  Machine design – Pandya & shah. 
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HEAT TRANSFER 

UNIT – I 
Introduction : Modes and mechanisms of heat transfer – Basic laws of heat transfer –General discussion 
about applications of heat transfer. 
Conduction Heat Transfer : Fourier rate equation – General heat conduction equation in Cartesian, 
Cylindrical and Spherical coordinates. 
 
UNIT – II 
Simplification and forms of the field equation – steady, unsteady and periodic heat transfer – Initial and 
boundary conditions. 
One Dimensional Steady State Conduction Heat Transfer : Homogeneous slabs, hollow cylinders 
and spheres – overall heat transfer coefficient – electrical analogy – Critical radius of insulation 
One Dimensional Steady State Conduction Heat Transfer : Variable Thermal conductivity – systems 
with heat sources or Heat generation. Extended surface (fins) Heat Transfer – Long Fin, Fin with insulated 
tip and Short Fin, Application to error measurement of Temperature. 
 
UNIT III 
One Dimensional Transient Conduction Heat Transfer : Systems with negligible internal resistance 
– Significance of Biot and Fourier Numbers - Chart solutions of transient conduction systems- Concept of 
Functional Body 
 
UNIT – IV 
Convective Heat Transfer : Classification of systems based on causation of flow, condition of flow, 
configuration of flow and medium of flow – Dimensional analysis as a tool for experimental investigation – 
Buckingham Pi Theorem and method, application for developing semi – empirical non- dimensional 
correlation for convection heat transfer – Significance of non-dimensional numbers – Concepts of Continuity, 
Momentum and Energy Equations. 
Forced convection: External Flows : Concepts about hydrodynamic and thermal boundary layer and 
use of empirical correlations for convective heat transfer -Flat plates and Cylinders. 
Internal Flows : Concepts about Hydrodynamic and Thermal Entry Lengths – Division of internal flow 
based on this –Use of empirical relations for Horizontal Pipe Flow and annulus flow. 
 
UNIT – V 
Free Convection : Development of Hydrodynamic and thermal boundary layer along a vertical plate - Use 
of empirical relations for Vertical plates and pipes. 
 
UNIT VI 
Heat Transfer with Phase Change: Boiling: – Pool boiling – Regimes Calculations on Nucleate 
boiling, Critical Heat flux and Film boiling. 
Condensation: Film wise and drop wise condensation –Nusselt’s Theory of Condensation on a vertical 
plate - Film condensation on vertical and horizontal cylinders using empirical correlations. 
 
UNIT VII 
Heat Exchangers: 
Classification of heat exchangers – overall heat transfer Coefficient and fouling factor – Concepts of LMTD 
and NTU methods - Problems using LMTD and NTU methods. 
 
UNIT VIII 
Radiation Heat Transfer : 
Emission characteristics and laws of black-body radiation – Irradiation – total and monochromatic quantities 
– laws of Planck, Wien, Kirchoff, Lambert, Stefan and Boltzmann– heat exchange between two black 
bodies – concepts of shape factor – Emissivity – heat exchange between grey bodies – radiation shields 
– electrical analogy for radiation networks. 
 
TEXT BOOKS : 
1.  Heat Transfer / HOLMAN/TMH 
2.  Heat Transfer – P.K.Nag/ TMH 



 

 

 
REFERENCE BOOKS: 
1.  Fundamentals of Engg. Heat and Mass Transfer / R.C.SACHDEVA / New Age International 
2.  Heat Transfer – Ghoshdastidar – Oxford University Press – II Edition 
3.  Heat and Mass Transfer –Cengel- McGraw Hill. 
4.  Heat and Mass Transfer – R.K. Rajput – S.Chand & Company Ltd. 
5.  Essential Heat Transfer - Christopher A Long / Pearson Education 
7.  Heat and Mass Transfer – D.S.Kumar / S.K.Kataria & Sons 
8.  Heat and Mass Transfer-Kondandaraman 
9.  Fundamentals of Heat Transfer & Mass Transfer- Incropera & Dewitt / John Wiley Pub. 
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FLUID MECHANICS AND HYDRAULIC MACHINES LAB 
 

1.  Impact of jets on Vanes. 
2.  Performance Test on Pelton Wheel. 
3.  Performance Test on Francis Turbine. 
4.  Performance Test on Kaplan Turbine. 
5.  Performance Test on Single Stage Centrifugal Pump. 
6.  Performance Test on Multi Stage Centrifugal Pump. 
7.  Performance Test on Reciprocating Pump. 
8.  Calibration of Venturimeter. 
9.  Calibration of Orifice meter. 
10.  Determination of friction factor for a given pipe line. 
11.  Determination of loss of head due to sudden contraction in a pipeline. 
12.  Turbine flow meter. 
Note : Any 10 of the above 12 experiments are to be conducted. 
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THERMAL ENGINEERING LAB 

1.  I.C. Engines Valve / Port Timing Diagrams 
2.  I.C. Engines Performance Test( 4 -Stroke Diesel Engines ) 
3.  I.C. Engines Performance Test on 2-Stroke Petrol 
4.  Evaluation of Engine friction by conducting Morse test on 4-Stroke Multi cylinder Petrol Engine and 
     retardation and motoring test on 4- stroke diesel engine 
5.  I.C. Engines Heat Balance. 
6.  I.C.Engines Air/Fuel Ratio and Volumetric Efficiency 
7.  Performance Test on Variable Compression Ratio Engines, economical speed test. 
8.  Performance Test on Reciprocating Air – Compressor Unit 
9.  Study of Boilers 
10.  Dis-assembly / Assembly of Engines. 
 
 
 
 
 


