
MMTP – 101 Advance Mathematics 
UNIT 1 
Linear Algebra: Linear transformation, vector spaces, hash function, Hermite 
polynomial, Heavisite’s unit function and error function. Elementary concepts of Modular 
mathematics 

 
UNIT 2 
Solution of Partial Differential Equation (PDE) by separation of variable method, 
numerical solution of PDE (Laplace, Poisson’s, Parabolic) using finite difference 
methods, Elementary properties of FT, DFT, WFT, Wavelet transform, Haar transform. 

 
UNIT 3 
Probability, compound probability and discrete random variable, Binomial, Normal and 
Poisson’s distributions, Sampling distribution, elementary concept of estimation and 
theory of hypothesis, recurred relations. 

 
UNIT 4 
Stochastic process, Markov process transition probability transition probability matrix, 
just and higher order Markov process, Application of Eigen value problems in Markov 
Process, Markov chain. Queuing system, transient and steady state, traffic intensity, 
distribution queuing system, concepts of queuing models (M/M/1: Infinity/ Infinity/ FC 
FS), (M/M/1: N/ Infinity/ FC FS), (M/M/S: Infinity/ Infinity/ FC FS) 

 
UNIT 5 
FEM: Variational functionals, Euler Lagrange’s equation, Variational forms, Ritz method, 
Galerkin’s method, descretization, finite elements method for one dimensional 
problems. 

 
Reference Books: 
1. Higher Engineering Mathematics by B.V. Ramana, Tata Mc Hill. 
2. Advance Engineering Mathematics by Ervin Kreszig, Wiley Easten Edd. 
3. Applied Numerical Methods with MATLAB by Steven C Chapra, TMH. 
4. Advance Engineering Mathematics, O’Neil, Cengage (Thomson) 
5. Introductory Methods of Numerical Analysis by S.S. Shastry, 
6. Krishmurthy Finite element TMH 
7. Buchanan Finite element analysis(Schaum Outline S) TMH 
8. Numerical Solution of Differential Equation by M. K. Jain 
9. Numerical Mathematical Analysis By James B. Scarborogh 
10. Fourier Transforms by J. N. Sheddon 
11. Advance Mathematics for Engr and Sc, Spiegel, Schaum Series, TMH 



MMTP –102 Thermodynamics and Combustion 
Unit 1 
Classical Thermodynamics: Concept of classical thermodynamics, review of zeroth, first 
and second law of thermodynamics. Availability analysis of thermal system and concept 
of energy conservation. 

 
UNIT 2 
Phase and reaction equilibriums: Equilibrium constants .calculation of equilibrium 
composition of multi components gaseous mixtures. 

 
UNIT 3 
Equations of state: Equations of state & calculations of thermodynamics and transport 
properties of substances, reaction rates of first ,second and higher order reactions, 
reactions in gaseous, liquid and solid phases . 

 
Unit 4 
Equilibrium, real substances and properties, triple point, critical point, 
temperatureentropy, entropy-enthalpy charts, Vanderwal’s equation of state, Claperon’s 
equation, Gibbs phase rule, law of corresponding states. 

 
UNIT 5 
Combustion and flames: combustion and flame velocities, Laminar and turbulent 
flames. Premixed and diffusion flames: their properties and structures. Theories of 
flame propagation, combustion of solid, liquid and gaseous fuels, combustion of fuel 
droplets and sprays, combustion systems, combustion in closed and open systems, 
application to IC engines , boilers, gas turbine, combustors and rocket motors. 

 
Recommended Books: 
1. Heat Power and Thermodynamics by M.W.Zemansky (McGraw Hill). 
2. Combustion, Flames and explosions of gases, B.Lewis and G.Von Elbe Academic P. 
3. Thermal Sciences, Potter, Cengage Learn (Thomson) 
4. Engineering thermodynamics by Gurdon Rogers Yon Mayhew. 
5. Concept of thermodynamics by Obert (McGraw Hill). 



MMTP – 103 Heat and Mass Transfer 
UNIT 1 
Introduction: Modes of heat flow, Basic laws of heat transfer. Combined heat transfer 
Mechanisms. Conduction: Steady state conduction, System with internal generation of 
heat, Transient Conduction, Extended surfaces (Fins), Multi-dimensional heat transfer 
problems, Phase change, Heat transfer with moving bodies. 

 
UNIT 2 
Convection: Governing Equations in Laminar & Turbulent Flow, Free and Forced 
Convection, Tubes, Ducts and exterior surfaces, tube bundles in cross flow, 
Correlations, 
Dimensional analysis. 

 
UNIT 3 
Boiling heat transfer, nature of vaporization, nucleate pool boiling and empirical 
correlations for pool boiling heat transfer, factors affecting pool boiling film coefficients, 
high heat flux boiling. Condensation: Physical Mechanisms, Laminar film condensation 
on a vertical plate, turbulent film condensation, drop wise condensation. 

 
UNIT 4 
Radiation: Radiation Properties & Law, Electrical analogy, Radiation exchange between 
surfaces, Applications to cavities & enclosures. 

 
UNIT 5 
Mass transfer: equation for convective mass transfer, boundary layer mass transfer, 
empirical correlation for convective mass transfer. 

 
Reference Books: 
1. Heat Transfer, Krieth, Cengage learn (Thomson) 
2. Heat transfer by J.P. Holman. 
3. Analysis of Heat transfer E.R.G.Eckerst and R.M. Drake Jr. McGraw Hills. 
4. Heat mass and momentum transfer .W.M.Roshenow and P.Choi, Prentice Hall . 
5. Heat transfer B.Gebhart ,McGraw Hills . 
6. Conduction Heat Transfer V.S. Arpaci ,Addison Wesley . 
7. Thermal radiation H.C. Hotel . 



MMTP – 104 Advanced Fluid Mechanics 
 

UNIT 1 
Reviews of basic laws, concept of continuum, fluid flow in Integral & differential form 

 
UNIT 2 
Kinematics of Fluid: Description of properties in a moving fluid, Local and material 
derivatives, Control mass and control volume analysis, Reynolds Transport theorem 
and its application. 

 
UNIT 3 
Ideal fluid flow: Introduction, Elementary flows in a 2-D plane, Flow nets, superposition 
of Elementary flows. 

 
UNIT 4 
Viscous Incompressible Flows: Introduction, Equations of motion, N-S equations and its 
application. Boundary Layer Theory: Prandtl’s boundary layer equations, Flat plate 
boundary layer, approximate solution – Integral method, Laminar and turbulent 
boundary layer, Separation, Lift and Drag. 

 
UNIT 5 
Fundamental of Compressible flows: Introduction, Thermodynamic relations of perfect 
gases, Speed of sound, pressure wave propagation, Stagnation and Sonic properties, 
Shocks. 

 
UNIT 6 
Hydraulic machines: Theory and design of hydro-turbines and centrifugal pumps, their 
proto-type testing. 

 
Reference Books: 
1. Fluid Mechanics by Shames (McGraw Hill). 
2. Mechanics of Fluid by Massey (EL-BS). 
3. The Dynamics and Thermodynamics of Compressible Fluid flow A.H. Shapiro . 
4. Boundary Layer Theory H. Schlichting McGraw Hills. 
5. Thermal Sciences, Potter, Cengage Learn (Thomson) 



MMTP – 105 IC Engines & Alternate Fuels 
 

UNIT 1 
SI Engines: Fuels for use in S.I. Engines; Rating of S.I. Engines fuels, carburetors and 
carburetion, fuel injection systems; Combustion in S.I. Engines-normal and abnormal, 
detonation, stratification and lean mixture operations. Carburetor replacement by MPFI, 
Elements of MPFI System like control unit, sensors, switches, Effect on engine 
performance & Engine Emission. 

 
UNIT 2 
Performance & testing of I.C. Engine: Introduction, breathing capacity, pumping losses, 
friction losses, super charging, performance parameters & their measurements for S.I.E. 
& C.I.E. Engine, performance maps. Air and sound pollution by engines, remedial 
measures; 

 
UNIT 3 
Non Conventional I.C. Engines : Dual Fuel, Multi Fuel, Stratified charge lean burn 
variable compression ratio, Rotary Engines, Description, Working and comparison with 
conventional I.C. Engines. 

 
UNIT 4 
Future Fuels for Ignition Engines : Introduction, Necessity for substitute Fuels. 
Substitute future fuels like Ethanol, Methnol, Bio gas, Hydrogen, Production, 
Transportation, storage of substitute fuel, performance of engines using these fuels. 

 
Reference Books: 
1. A.S. Khatchiian ;Theory of C.I. Engines Vol.1 and 2 IIT Bombay . 
2. C.F. Taylor and E.S. Taylor; Internal Combustion Engines ,Stanton 
3. P.G. Burman and B.Luca Fuel injection and Engines, Technical Press 
4. L.C. Litchy ,Combustion Engines Processes, McGraw-Hill 
5. E.F. Obert ,Internal Combustion Engines and Air Pollution , Intext Educational 

Publishers 
6. H.R. Ricardo , The High Speed I.C. Engine, Blackie, London. 



 

Course: MMTP-106 THERMAL ENGG. LAB – I 
 
Various Experiments in Heat Transfer 
1. Determination of LMTD and Overall Heat Transfer Coefficient of a Parallel Flow Heat 
Exchanger. 
2. Determination of LMTD and Overall Heat Transfer Coefficient of a Counter Flow Heat 
Exchanger. 
3. Determination of Overall Heat Transfer Coefficient of a Double Pass Heat Exchanger. 
4. Determination of Overall Heat Transfer Coefficient for Cross Flow Air/Water Heat 
Exchanger. 
5 Performance of Heat pipe as Compared with Thermal Siphon and Air Pipe. 
6. Determination of Thermal Conductivity of Metal Rod. 
7. Determination of Heat transfer in Forced Convection. 
8. Dropwise and Filmwise Condensation. 
9. Determination of Stefan Blotzman constant by Stefan Boltzman apparatus. 

 
 

Course: MMTP-107 THERMAL ENGG. LAB – II 
 
1. To Determine Volume Flow Rate for Low Speed Wind Tunnel using Pitot Tube. 
2. To study Flow around Circular/Irregular Shaped Body. 
3. Heat Balance Sheet for C.I./I.C Engines. 
4. To find effect of compression ratio on I.C. Engine Performance. 
5. Study of Experimental Facility on Steam Turbine. 
6. To conduct Numerical Experiments with Software for exploration of problems related 
to 
Fluid and Heat Transfer using the software. 


