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SYLLABUS : -

Syl | abusTopi cs LecturesMdul e 1: Fundanental s of Energy Systens Modelling (6

| ectures)Introduction; Second Law Anal ysis: concepts of energy, entropy and
wor k 2Types of Energy Systenms Model: Continuum Stochastic and Network Mdel s
1Conti nuum Model : Equations of Energy 1Stochastic Mdels: Overview of Ml ecul ar
Dynani cs and Popul ati on Bal ance Model s 1Process Optim zati on Met hods for Energy
Conservation 1Module 2: Thermal Systens Modelling (9 | ectures)Design and

Si mul ati on Met hodol ogy for Heat exchangers, refrigerators and air conditioners

2Steady state system sinulation 1Non-1linear Systens: Modelling and Sinul ation
2Dynani ¢ System Si nul ati on, Nunerical Integration, Parametric Estinmation
20ptim zation Methods: Lagrange Multiplier, Search Techni ques, CGeonetric
Progranm ng 2Modul e 3: Chenical Energy Systens Mddelling (9 | ectures)Non-

i sot hermal Chem cal Reaction Systens 1Heating and Cooling of Reactors, Ignition
and Extinction Tenperatures, Miultiplicity and Hot Spot Formation in
React or s2Fossi | Fuel Pyrolysis and Conbusti on Model s, Adiabatic Conbustion
Tenper ature, Thernogravi metri cAnal ysi s2Desi gn of Petrol eum Refi nery
Distillation Units 2Heat Exchanger Network Anal ysis 11Modul e 4: Bi oenergy
Systens Modelling (9 |l ectures)Enzyne Kinetics, Product and Substrate Inhibition
2Model s for Cel lul osic Fuel Production: Hydrolysis and Fernentation 2M crobi a
Fuel Cell Design 1Bioreactor Design and Stability Analysis 2Mddeli ng of Gaseous
Fuel Production (Bionethane and Bi ohydrogen) 2Mdul e 5: El ectrical Energy
Systens Modelling (9 lectures)lIntroduction toElectrical Systens and El ectrica
El ements 1Lunped and Distributed Paraneter Mdels l1llLapl ace Transfornms, Transfer
Functions, Electrical and El ectro-mechani cal System Transfer Functi ons2Exanpl es
of Modelling and Transfer Functions 1State variables and the State-Space
Representati on 1Solving the equations of Time and Space Domain 1State Equation
exanpl es 1Controllability and Cbservability 1TOTAL 42Text Books: 1. Hol man, J.

P. and Bhattacharyya, Souvik (2011), Heat Transfer. 10th Edition. McGaw Hill
Education (India).2. Aris, Rutherford (1999). Mathematical Mdeling: A Chenica
Engi neer's Perspective. Academ c Press3. Fogler, H Scott (2008), El enents of
Chenmi cal Reaction Engineering. 4th Edition, PHI 4. Bailey, J and AQlis, D F.
(2010), Biochem cal Engineering Fundanentals, 2nd Edition, McGaw H ||
Education(lndia)5. Treybal, R (2012), Mss Transfer Qperations, 3rd Edition,
McGraw Hi || Education (India)6. Gupta, S. K (2012), Nunerical Methods for

Engi neers, 3rd Edition, New Age International (P) Ltd.7. F. MIlano, Power
System Model | i ng and Scri pting, Springer, London, August 2010.8. 4| eEl gerd,
ELECTRI C ENERGY SYSTEMS THECRY, McGraw Hill Education (India) Private

Li m t ed, 2001



