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Advanced Mathematics
MTE-101

Unit 1 : Partial Differential Equation
Solution of Partial Differential Equation (PDE) by separation of variable method, Numerical
solution of PDE (Laplace, Poisson’s, Parabola) using finite difference Methods.

Unit 2 : Matrices And Linear System Of Equations

Solution of linear simultaneous equations by Gaussian elimination and its modification,
Crout’s triangularization method, Iterative methods-Jacobins method, Gauss-Seidal
method, Determination of Eigen values by iteration.

Unit 5: Calculus Of Variations

Euler-Lagrange’s differential equation, The Brachistochrone problems and other
applications. Isoperi-metric problem, Hamilton’s Principle and Lagrange’s Equation,
Rayleigh-Ritz method, Galerkin method.

Unit 4 : Fuzzy Logic

Operations of fuzzy sets, fuzzy arithmetic & relations, fuzzy relation equations, fuzzy logics.
MATLAB introduction, programming in MATLAB scripts, functions and their

application.

Unit 5 : Reliability
Introduction and definition of reliability, derivation of reliability functions, Failure rate, Hazard
rate, mean time t future & their relations, concepts of fault tolerant analysis.

Reference Books:

1. Higher Engineering Mathematics - by Dr. B.S. Grewal; Khanna Publishers
2. Calculus of Variations - by Elsgole; Addison Wesley.

3. Applied Numerical Methods with MATLAB by Steven C Chapra, TMH.
4. Introductory Methods of Numerical Analysis by S.S. Shastry,

5. Calculus of Variations - by Galfand & Fomin; Prentice Hall.

6. Higher Engineering Mathematics by B.V. Ramana, Tata Mc Hill.

7. Advance Engineering Mathematics by Ervin Kreszig, Wiley Easten Edd.
8. Numerical Solution of Differential Equation by M. K. Jain

9. Numerical Mathematical Analysis By James B. Scarborogh

10. Fuzzy Logic in Engineering by T. J. Ross

11. Fuzzy Sets Theory & its Applications by H. J. Zimmersoms
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ADVANCED FLUID DYNAMICS
MTE-102

UNIT I:

Non —viscous flow of incompressible Fluids:Lagrangian and Eulerain Descriptions of fluid
motion- Path lines, Stream lines, Streak lines, stream tubes — velocity of a fluid particle, types of
flows, Equations of three dimensional continuity equation- Stream and Velocity potential
functions.

Basic Laws of fluid Flow:Condition for irrotationality, circulation & vorticity Accelerations in
Cartesystems nomal and tangential accelerations, Euler’s, Bernouli equations in 3D— Continuity
and Momentum Equations

UNIT 2:

Principles of Viscous Flow:Derivation of Navier-Stoke’s Equations for viscous compressible
flow — Exact solutions to certain simple cases : Plain Poisoulle flow - Coutte flow with and
without pressure gradient - Hagen Poisoulle flow - Blasius solution.

UNIT 3:
Boundary Layer Concepts Prandtl's contribution to real fluid flows — Prandtl’s boundary layer
theory - Boundary layer thickness for flow over a flat plate — Approximate solutions — Creeping
motion (Stokes) — Oseen’s approximation - Von-Karman momentum integral equation for
laminar boundary layer — Expressions for local and mean drag coefficients for different velocity
profiles.

UNIT 4:

Introduction to Turbulent Flow:Fundamental concept of turbulence — Time Averaged
Equations — Boundary Layer Equations - Prandtl Mixing Length Model - Universal Velocity
Distribution Law: Van Driest Model —Approximate solutions for drag coefficients — More Refined
Turbulence Models — k-epsilon model - boundary layer separation and form drag — Karman
Vortex Trail, Boundary layer control, lift on circular cylinders

Internal Flow: Smooth and rough boundaries — Equations for Velocity Distribution and frictional
Resistance in smooth rough Pipes — Roughness of Commercial Pipes — Moody’s diagram.

UNIT 5:

Compressible Fluid Flow — I:Thermodynamic basics — Equations of continuity, Momentum and
Energy - Acoustic Velocity Derivation of Equation for Mach Number — Flow Regimes — Mach
Angle — Mach Cone — Stagnation State

Compressible Fluid Flow — Il:Area Variation, Property Relationships in terms of Mach number,
Nozzles, Diffusers — Fanno and Releigh Lines, Property Relations — Isothermal Flow in Long
Ducts — Normal Compressible Shock, Obligue Shock: Expansion and Compressible Shocks —
Supersonic Wave Drag.
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TEXT BOOKS:

1. Schlichting H — Boundary Layer Theory (Springer Publications).
2. Convective Heat and Mass Transfer — Oosthigen, McGrawhill
3. Convective Heat and Mass Transfer — W.M. Kays, M.E. Crawford, McGrawhill

REFERENCE BOOKS:

Yuman S.W — Foundations of Fluid Mechanics.

An Introduction to Compressible Flow — Pai.

Dynamics & Theory and Dynamics of Compressible Fluid Flow — Shapiro.

Fluid Mechanics and Machinery — D. Rama Durgaiah.(New Age Pub.)

Fluid Dynamics — William F. Hughes & John A. Brighton (Tata McGraw-Hill Pub.)
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ADVANCED HEAT TRANSFER
MTE-103

UNIT- 1:

Brief Introduction to different modes of heat transfer; Conduction: General heat conduction
equation-Initial and Boundary conditions

Steady State Heat Transfer: Simplified heat transfer in 1D and 2D — Fins

Transient heat conduction; Lumped system analysis- Heisler charts-semiinfinite solid-use of

shape factors in conduction - 2D transient heat conduction — product solutions

UNIT - 2:

Finite Difference methods for Conduction: 1D & 2D steady state and simple transient heat
conduction problems — implicit and explicit methods.

Forced Convection: Equations of Fluid Flow — Concepts of Continuity, momentum equations —
Derivation of Energy equation - Methods to determine heat transfer coefficient: Analytical
Methods - Dimensional Analysis and concept of exact solution. Approximate Method — Integral
analysis

UNIT - 3:

External flows: Flow over a flat plate: Integral method for laminar heat transfer coefficient for
different velocity and temperature profiles. Application of empirical relations to variation
geometrics for Laminar and Turbulent flows.

Internal flows: Fully developed flow: Integral analysis for laminar heat transfer coefficient —
Types of flow — Constant Wall Temperature and Constant Heat Flux Boundary Conditions -
Hydrodynamic & thermal entry lengths; use of empirical correlations.

UNIT - 4:
Free convection: Approximate analysis on laminar free convective heat transfer —
Boussinesque Approximation - Different geometries — combined free and forced convection

Boiling and condensation: Boiling curve — Correlations- Nusselt's theory of film condensation
on a vertical plate — Assumptions & correlations of film condensation for different geometrics.

UNIT - 5:
Radiation Heat Transfer: Radiant heat exchange in grey, non-grey bodies, with transmitting,

reflecting and absorbing media, specular surfaces, gas radiation — radiation from flames.
Mass Transfer: Concepts of mass transfer — Diffusion & convective mass transfer Analogies —

Significance of non-dimensional numbers.

TEXT BOOKS:

Heat Transfer — Necati Ozisik (TMH)

Heat and Mass Transfer — O P Single (Macmillan India Ltd)
Heat Transfer — P.S. Ghoshdastidar (Oxford Press)

Engg. Heat & Mass Transfer- Sarit K. Das (Dhanpat Rai)
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REFERENCE BOOKS:

Fundamentals of Heat & Mass Transfer — Incroera Dewitt (Jhon Wiley)
Heat Transfer : A basic approach — Yunus Cangel (MH)

Heat & Mass Transfer — D.S. Kumar

Heat Transfer — P.K. Nag(TMH)

Principle of Heat Transfer — Frank Kreith & Mark.Bohn.

Convective Heat and Mass Transfer / W.M.Kays & M.E.Crawford(TMH)
Radiation Heat Transfer —G.M.Sparrow& R.D.Cess

Thermal Radiation heat transfer — R.Siegel & J.R.Howell

Radiation Heat Transfer — H.G.Hottel & A.F.Sarofim
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ADVANCED INTERNAL COMBUSTION ENGINES
MTE-104

UNIT - 1: Introduction — Historical Review — Engine Types — Design and operating Parameters.
Cycle Analysis: Thermo-chemistry of Fuel — Air mixtures, properties — Ideal Models of Engine

cycles — Real Engine cycles - differences and Factors responsible for — Computer Modeling.

UNIT - 2. Gas Exchange Processes: Volumetric Efficiency — Flow through ports —
Supercharging and Turbo charging.

Charge Motion: Mean velocity and Turbulent characteristics — Swirl, Squish — Pre-chamber
Engine flows.

UNIT - 3: Engine Combustion in S.I engines: Combustion and Speed — Cyclic Variations —
Ignition — Abnormal combustion Fuel factors, MPFI, Sl engine testing. Combustion in ClI
engines: Essential Features — Types off Cycle. Pr. Data — Fuel Spray Behavior — Ignition
Delay — Mixing Formation and control, Common rail fuel injection system

UNIT - 4: Pollutant Formation and Control: Nature and extent of problems — Nitrogen Oxides,
Carbon monoxide, unburnt Hydrocarbon and particulate — Emissions — Measurement — Exhaust
Gas Treatment, Catalytic converter, SCR, Particulate Traps, Lean, NOx, Catalysts.

UNIT - 5. Alternet fuel & Supply Systems Fuel supply systems for S.I. and C.l engines to use
gaseous fuels like LPG, CNG and Hydrogen.

Modern Trends in IC Engines

- Lean Burning and Adiabatic concepts

- Rotary Engines.

- Modification in I.C engines to suit Bio - fuels.
- HCCI and GDI concepts

REFERENCES BOOKS:

I.C. Engines Fundamentals/Heywood/Mc Graw Hill

The I.C. Engine in theory and Practice Vol.l / Teylor / IT Prof. And Vol.lI
I.C. Engines: Obert/Int — Text Book Co.

I.C. Engines: Maleev

Combustion Engine Processes: Lichty

I.C. Engines: Ferguson

Scavenging of Two — stroke Cycle Engines — Switzer.

I.C.Engines by V.Ganesan
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MTE-105

Unit - 1:

Review of Thermo dynamic Laws and Corollaries — Transient Flow Analysis — Second law of
thermodynamics — Entropy - Availability and unavailability — Irreversibility — Thermo dynamic
Potentials — Maxwell Relations — Specific Heat Relations — Mayer’s relation - Evaluation of
Thermodynamic properties of working substance

Unit - 2:

P.V.T. surface — Equations of state — Real Gas Behaviour — Vander Waal’'s equation -
Generalised compressibility Factor — Energy properties of Real Gases — Vapour pressure —
Clausius — Clapeyron Equation — Throttling — Joule — Thompson coefficient.

Non-reactive Mixture of perfect Gases — Governing Laws — Evaluation of properties —

Pychrometric Mixture properties and psychrometric chart — Air conditioning processes — Cooling
Towers — Real Gas Mixture.

Unit-3:
Combustion — Combustion Reactions — Enthalpy of Formation — Entropy of Formation —

Reference Levels for Tables — Energy of formation — Heat of Reaction — Aiabatic flame
Temperature General product — Enthalpies — Equilibrium. Chemical Equilibrium of Ideal Gases —
Effects of Non-reacting Gases Equilibrium in Multiple Reactions. The vant Hoff's Equation. The
chemical potential and phase Equilibrium — The Gibbs phase Rule.

Unit - 4:

Power cycles, Review Binary vapour cycle, co-generation and Combined cycles — Second law
analysis of cycles — Refrigeration cycles.

Thermo Dynamics off irreversible processes — Introduction — phenomenological laws — Onsagar
Reciprocity Relation — Applicability of the phenomenological Relations — Heat Flux and Entropy
Production — Thermo dynamic phenomena — Thermo electric circuits.

Unit - 5:

Direct Energy Conversion Introduction — Fuel Cells - Thermo electric energy — Thermo-ionic
power generation -Thermodynamic devices Magneto Hydrodynamic Generations — Photo
voltaic cells.

REFERENCE BOOKS:

1) Basic and Applied Thermodynamics, P.K. Nag, TMH
2) Thermo dynamics / Holman, Mc Graw Hill

3) Thermo dynamics / Doolittle — Messe

4) Thermo dynamics/ Sonnatag & Van Wylen

5) Irreversible Thermo Dynamics/ HR De Groff.

6) Engg. Thermo dynamics /PL.Dhar
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