


 

 

 
 
 

WARNING 
 

From September 2008, ENSGTI is offering a new 
diploma in Energetics. 

 
Thus, our syllabus is progressively modified. 

 
During the academic session 2009/2010, only the 
syllabus of the first two years is affected by the 

reform. 
 
 

 



 
First year (Bachelor – L3) 

 
 

Common Courses 
 
 
 

M CU Tot M Tot CU ECTS M Coef. CU

EC1MI1 Mathematics – Tensor Algebra and Analysis Laurent, Couture Sept.-Jan. 50 4

EC1MI2 Probability and Statistics Tinsson Sept.-Jan. 20 1

EC1MI3 Scientif Calculus I Gibout Sept.-Jan. 30 2

EC1MI4 Methodology for Software Development Gibout Sept.-Jan. 10 1

EC1MI5 FORTRAN Cézac Sept.-Jan. 30 2

EC1MI6 SCILAB Gibout Fev-June 30 2

EC1TM1 Introduction to Transport Phenomena Marias Sept.-Jan. 10 1

EC1TM2 Diffusion Bernada Sept.-Jan. 10 1

EC1TM3 Heat Transfer by Radiation Vaxelaire Sept.-Jan. 20 1

EC1TM4 Continuum Mechanics Couture Sept.-Jan. 40 3

EC1TM5 Fluid Mechanics I Laurent Fev-June 40 3

EC1TB1 Introduction to Chemical Engineering Mercadier Sept.-Jan. 20 1

EC1TB2 Solution Thermodynamics Cézac, Dumas Fev-June 40 3

EC1TB3 General Thermodynamics Dumas Sept.-Jan. 40 3

EC1TB4 Chemical Thermodynamics Laurent Sept.-Jan. 30 2

EC1TB5 Flowsheeting and PID Reneaume, Ricarde Fev-June 40 3

EC1LC1 English Delambre Sept.-Jan. 50 3

EC1LC2 Second Foreign Language (Spanish or German) Llopis Meunier - Montclair Fev-June 20 1

EC1LC3 Profesional Insertion Mercadier Fev-June 20 1

EC1LC4 Financial Management I Errami (IAE) Sept.-Jan. 40 3

EC1LC5 Cost Analysis Leman (IAE) Fev-June 30 2

Industrial Placement EC1SO EC1SO1 1 mois 5 5

Total TC 620 48

Semester

July - August

Contact Hours

170

120

Course Unit (CU)

EC1MI

EC1TM

EC1TB

Code

170

160EC1LC 10

12

Modules (M)

Common Courses

Mathematics - Computer Sciences

Transport Phenomena - Mechanics

Thermodynamics - Flowsheeting

Lecturers
ECTS / Coef.

9

12

Languages - Engineering Culture

 

 



 
 

Mathematics - Computer Sciences 
 
 

EC1MI1 Mathematics – Tensor Algebra and Analysis Laurent, Couture Sept.-Jan. 50 4

EC1MI2 Probability and Statistics Tinsson Sept.-Jan. 20 1

EC1MI3 Scientif Calculus I Gibout Sept.-Jan. 30 2

EC1MI4 Methodology for Software Development Gibout Sept.-Jan. 10 1

EC1MI5 FORTRAN Cézac Sept.-Jan. 30 2

EC1MI6 SCILAB Gibout Fev-June 30 2

170EC1MI 12Mathematics - Computer Sciences

 

 



 
 
 

MATHEMATICS – TENSOR ALGEBRA AND ANALYSIS 
 
 

Subject Information 

Code EC1MI1 

Credits (ECTS) 4 

Semester September - January 

Time Allocation  
(Lec. / Prac. / Lab.) 

26h / 24h / - 

Lecturers Dr. S. Laurent, Dr. F. Couture  

Pre-requisites - 

Assessment  2 hour examination 

 
Lec. : Lectures  Prac. : Practical works (“small classes”)  Lab.: Laboratories 
  
 
 
 

Subject Description 

Introduction 
This module presents the essential mathematical tools to treat the majority of fundamental 
physical phenomena. 

Learning 
outcomes 

what the students 

should know or be 

able to do right 

after the course 

 

After this course, students should: 
- master matrix calculation, 
- be able to solve analytically linear systems, 
- be able to evaluate simple, double, triple, curve and surface integrals, 
- be able to handle gradient, divergence and rotational, 
- be able to solve analytically differential equations, 
- be able to integrate, derivate spatial tensor fields, 
- be able to read and understand on a mathematical point of view heat and mass 

transport equations. 

Subject Description 

Subject Information 



 
 

Content 

Part I. Matrix calculation 
Matrix – Determinants – Resolution of linear systems – Matrix reduction. 
Part II. Functions of several variables 
Definition – Differential calculation. 
Part III. Integrals calculation 
Simple integrals – Double integrals – Triple integrals. 
Part IV. Vector analysis 
Differential operators – Curve and surface integrals – Transformation formula. 
Part V. Differential equations 
1st order differential equations – 2nd order linear differential equations. 
Part VI. Laplace transformation 
Generalised integrals – Laplace transformation of current functions – Convolution product – 
Dirac function. 
Part VII. Fourier analysis 
Series – Fourier series – Fourier transformation. 
Part VIII. Tensor Algebra and Analysis 
Algebra: tensor definitions and associated operations (tensor product and contracted 
product) in three dimensional cartesian orthogonal basis. 
Analysis: integration and derivative of spatial tensor fields (vector, second order tensor and 
three order tensor fields ), gradient, divergence, vector product, … 

 
Literature 
 

Mathématiques d’usage courant pour scientifiques et ingénieurs, Belorizky E., cahiers 
128, Nathan université. 
HLADICK J. Le calcul vectoriel en physique, Paris, Ellipse, 1993 
HLADICK J. Le calcul tensoriel en physique, Paris, Masson, 1995 

 



 
 
 

PROBABILITY AND STATISTICS 
 
 

Subject Information 

Code EC1MI2 

Credits (ECTS) 1 

Semester September - January 

Time Allocation  
(Lec. / Prac. / Lab.) 

10h / 10h / - 

Lecturers Dr. W. Tinsson 

Pre-requisites - 

Assessment  2 hour examination 

Subject Information 

 
Lec. : Lectures  Prac. : Practical works (“small classes”)  Lab.: Laboratories 
  
 
 
 

Subject Description 

Introduction 

This course will concentrate on probability theory and statistical methods. Understand and 
modelize a random phenomenon is of prime importance for a lot of complex situations 
where the classical determinist methods don’t fit well. Special attention is paid in this course 
to real-life problems. 

Learning 
outcomes 

what the students 

should know or be 

able to do right 

after the course 

 

After this course, students should: 

- have a basic knowledge in the area of probabilities, 
- be able to modelize a random phenomenon, 
- have a basic knowledge in the area of statistics, 
- be able to fit a linear statistical model. 

Content 

 
Part I:  probabilities, 
. 
Part II: inferential statistics, 
 
Part III: statistical linear models. 
 

Literature 
 

 
G. Saporta, Probabilités, Analyse des Données et Statistique. Editions Technip. 2006. 
 

Subject Description 

 



 
 
 

SCIENTIFIC CALCULUS I 
 
 

Subject Information 

Code EC1MI3 

Credits (ECTS) 2 

Semester September - January 

Time Allocation  
(Lec. / Prac. / Lab.) 

 14h / 16h / - 

Lecturers Dr. S. Gibout 

Pre-requisites - 

Assessment  2 hours final examination 

Subject Information 

 
Lec. : Lectures  Prac. : Practical works (“small classes”)  Lab.: Laboratories 
  
 
 
 

Subject Description 

Introduction This module covers the numerical techniques of approximation and resolution 

Learning 
outcomes 

what the students 

should know or be 

able to do right 

after the course 

 

At the end of this module, students must master the basic methods of scientific computing, 
mainly:  
1. Solving nonlinear equations  
2. The techniques of interpolation and approximation  
3. Solving linear systems  
4. Numerical integration and derivation  
5. resolution of systems of ordinary differential equations 

Content 
 
 
 

Literature 
 

 
 
 

Subject Description 

 



 
 
 

METHODOLOGY FOR SOFTWARE DEVELOPMENT 
 
 

Subject Information 

Code EC1MI4 

Credits (ECTS) 1 

Semester September - January 

Time Allocation  
(Lec. / Prac. / Lab.) 

6h / 12h / - 

Lecturers Dr. Stéphane GIBOUT 

Pre-requisites  

Assessment  2 hours final examination  

Subject Information 

 
Lec. : Lectures  Prac. : Practical works (“small classes”)  Lab.: Laboratories 
  
 

Subject Description 

Introduction 
The objective of this course is to familiarize students with methods of software engineering 
in order to produce software compliant to specifications, reliable and easy to maintain. 

Learning 
outcomes 

The students should be able to: 
 
 Know the software development life cycle (specification, conception, coding, testing, and 

maintenance)   
 To define and to use the main software development cycles (cascade, in V, spiral…)   
 To specify, to conceive, code and test the software   

Content 

1 - The cycle of life of a software   
2 - The main cycles of development   
3 - Algorithmic   
4 - Specification and conception   
5 - The coding phase. Coding standard   
6 - The software testing   

Literature  

Subject Description 

 
 
 



 
 

FORTRAN 
 
 

Subject Information 

Code EC1MI5 

Credits (ECTS) 2 

Semester September - January 

Time Allocation  
(Lec. / Prac. / Lab.) 

16h/14h/0 

Lecturers Dr. P. Cézac / Dr J.P. Serin 

Pre-requisites ( - ) 

Assessment  1 assessment / 2h 

Subject Information 

 
Lec. : Lectures  Prac. : Practical works (“small classes”)  Lab.: Laboratories 
  
 

Subject Description 

Introduction 

 
The FORTRAN programming language was conceived in the early 1950s the name 
produced from the two words FORmula TRANslation. In 1966 the language was 
standardized and FORTRAN IV was born.  Revision of the language led to FORTRAN 77, 
This subject is dedicated to the learning of this scientific programming language. The course 
is designed for students with no previous programming experience 
 

Learning 
outcomes 

what the students 

should know or be 

able to do right 

after the course 

 

After this course, students should: 
- be able to formulate in Fortran 77 any mathematical problem 

 

Content 

 
Part I:  

 Fortran77 Data Types 
 Arrays 
 Logical instruction 
 Input / Output 
 Conditional transfers 
 

Part II:  
 Functions 
 Subroutines 
 Files 

Literature P. Lignelet, Fortran et Pratique du fortran 77, Masson, (1988) 

Subject Description 

 



 
 
 

SCILAB 
 
 

Subject Information 

Code EC1MI6 

Credits (ECTS) 2 

Semester February - June 

Time Allocation  
(Lec. / Prac. / Lab.) 

10h / 20h / - 

Lecturers Dr. Stéphane GIBOUT 

Pre-requisites  

Assessment  2 hours final examination  

Subject Information 

 
Lec. : Lectures  Prac. : Practical works (“small classes”)  Lab.: Laboratories 
  
 

Subject Description 

Introduction 
The objective of this course is to bring to the students a basic knowledge on Scilab, a very 
used scientific tool in the field of engineering, such as heat transfer and CFD. 

Learning 
outcomes 

what the students 

should know or be 

able to do right 

after the course 

 

At the end of this course, students must master the Scilab environment in order to use 
independently on simulation and calculus projects. 
 
This requires not only mastery of Scilab language, but also the knowledge of available 
toolboxes (graphical functionalities, I/O capabilities, etc.). 

Content 

1 Matlab development environment  
2 Basic data structure 
3 Functions and subroutines 
4 Iterative and conditional structures 
5 I/O capabilities and graphical toolbox 
6 Engineering applications 

Literature  

Subject Description 

 
 

 



 
 

Transport Phenomena – Mechanics 
 
 

EC1TM1 Introduction to Transport Phenomena Marias Sept.-Jan. 10 1

EC1TM2 Diffusion Bernada Sept.-Jan. 10 1

EC1TM3 Heat Transfer by Radiation Vaxelaire Sept.-Jan. 20 1

EC1TM4 Continuum Mechanics Couture Sept.-Jan. 40 3

EC1TM5 Fluid Mechanics I Laurent Fev-June 40 3

120EC1TMTransport Phenomena - Mechanics 9

 
 



 
 
 

INTRODUCTION TO TRANSPORT PHENOMENA 
 
 

Subject Information 

Code  EC1TM1 

Credits (ECTS)  1 

Semester  September-January 

Time Allocation  
(Lec. / Prac. / Lab.) 

6h / 4h / - 

Lecturers  Frederic Marias 

Pre-requisites   

Assessment   Exam 2h 

Subject Information 

 
Lec. : Lectures  Prac. : Practical works (“small classes”)  Lab.: Laboratories 
  
 

Subject Description 

Introduction 

Momentum, heat and mass transport phenomena can be found nearly everywhere in nature. 
During the designing of industrial process plant, quantitative considerations play a major 
role. The experience that mass, energy and momentum cannot be lost provides the three 
conservation laws, on which the quantitative analysis of physical and chemical process 
wholly relies and on which the process design of a plant is based. These conservation laws 
provide the background for process design. However, they do not yield any information on 
how these quantities are transported inside a specific device. Thus it is also required to 
describe these phenomena in order to have a compete knowledge in this field. 

Learning 
outcomes 

what the students 
should know or be 
able to do right 
after the course 

After this course, students should: 
- be able to write mass and energy balance on macroscopic and simple systems 
- know the three laws for molecular transport 
- know the expression of the main dimensionless number 

 

Content 

Part I: Conservation laws 
The three conservations laws are derived in this first part. Their integral formulation is given 
for any system and examples of their application are given : 
Part II: Molecular transport 
- Mass (Fick’s first Law) 
- Heat  (Fourier’s Law), 
- Momentum (Newton’s Law) 
Part III: Dimensionless numbers 
- Prandtl’s number 
- Scmidt’s number 
-      Lewis’ number 

 
Literature 
 

Bird Stewart Lightfoot, Transport Phenomena 2nd Edition, Wiley, 2002 
Beek & Muttzall, Transport Phenomena, Wiley, 1975 
 

Subject Description 

 



 
 

DIFFUSION 
 
 

Subject Information 

Code EC1TM2 

Credits (ECTS) 1 

Semester September - January 

Time Allocation  
(Lec. / Prac. / Lab.) 

6h / 4h / - 

Lecturers P. Bernada – J. Olivier 

Pre-requisites Continuum mechanics (EC1TM4) 

Assessment  1h 

Subject Information 

 
Lec. : Lectures  Prac. : Practical works (“small classes”)  Lab.: Laboratories   
 
 
 

Subject Description 

Introduction 

 
In this course, the fundamental basis of mixing theory and diffusion are presented to the 
students. 
 

Learning 
outcomes 

what the students 

should know or be 

able to do right 

after the course 

 

After this course, students should be able to: 
 

- Write properly the diffusion equation for several geometrical cases, and mass 
transfer boundary conditions between two multicomponent continua,  

- Solve the diffusion equation, in simple steady state and transient cases, 

- Use Fick’s law in order to calculate the diffusive flux in a binary fluid. 

 
Content 

 
II Basis of diffusion transport 
 Definition of the diffusive flux, Fick’s law, diffusive coefficient 
II Generalities on mixing theory in continua 
 The body species concept 
 Conservation equation of mass, momentum and energy for one component 
 Conservation equation of mass, momentum and energy for the mixture 
 Simplification of the model : the link with Fick’s law, equation of diffusion 
III Elements of thermodynamics of diffusion  
 Implications of the Clausius-Duhem inequality 
IV Mass transfer between two multicomponent continua 
 

Literature 
Advanced transport phenomena, J.C. Slattery, Cambridge Press, 1999 
Transport phenomena, Bird, Stewart and Lightfoot, John Wiley and Sons, 1960 

Subject Description 

 



 
 
 

HEAT TRANSFER BY RADIATION 
 
 

Subject Information 

Code  EC1TM3 

Credits (ECTS)  1 

Semester September - January 

Time Allocation  
(Lec. / Prac. / Lab.) 

6 hours / 14 hours / - 

Lecturers Dr. J.Vaxelaire- Dr B. Bernada 

Pre-requisites  

Assessment  2 hour examination  

 
Lec. : Lectures  Prac. : Practical works (“small classes”)  Lab.: Laboratories 
  
 
 
 

Subject Description 

Introduction 
Heat transfer by radiation is of high importance especially in systems where high 
temperature is involved. The goal of the lecture is to present the basic elements on this 
particular heat transfer phenomena. 

Learning 
outcomes 

what the students 

should know or be 

able to do right 

after the course 

 

After this course, students should: 
- have a basic knowledge on radiation phenomena 
- be able to include aspects relative to radiation in relatively simple thermal systems 

 

Subject Description 

Subject Information 



 
 

Content 

Definitions and fundamental relationships (radiant intensity and flux…) 
 
Black body radiation (black body definition; spectral energy distribution, fractional 
functions) 
  
Real surfaces radiation (absorption and emission characteristics, gray surfaces, Kirchhoff 
law) 
 
Heat exchange between black surfaces separated by nonabsorbing medium (geometry factor, 
electrical analogy) 
 
Heat exchange between gray surfaces separated by nonabsorbing medium  
 
Heat exchange between surfaces separated by partially absorbing medium (particular case of 
isothermal gas) 
 
 

 
Literature 
 

 
- BEJAN A. "heat transfer", Ed. J. Wiley, 1993, New York 
- SACADURA J.F "Initiation aux transferts thermiques", Ed. Lavoisier, 1978, Paris 

 
 



 
 
 

CONTINUUM MECHANICS 
 
 

Subject Information 

Code EC1TM4 

Credits (ECTS) 3 

Semester September-January 

Time Allocation  
(Lec. / Prac. / Lab.) 

20h / 20h/ - 

Lecturers Dr. F. Couture 

Pre-requisites Tensor analysis (EC1MI1) 

Assessment  2 hours examination 

Subject Information 

 
Lec. : Lectures  Prac. : Practical works (“small classes”)  Lab.: Laboratories 
  
 
 
 

Subject Description 

Introduction 
Continuum mechanics is the theoretical basis for fluid and solid mechanics.  
The aim is to describe transport phenomena in continuum from the classical universal 
principles: mass, momentum and energy conservation. 

Learning 
outcomes 

what the students 

should know or be 

able to do right 

after the course 

After this course, students should: 
- be able to establish the basic equations of a fluid mechanics ( Bernoulli, Navier 

Stokes ) by introducing a newtonian rheological behaviour in mass and momentum 
conservation, 

- be able to establish the basic equations of thermal science by introducing a 
Newtonian rheological behaviour for fluid and a non deformable behaviour for 
solid in energy conservation. 

Content 

Continuum model 
Averaging volume – Continuity of the medium at a given time - Continuity of 
transformations. 
Kinematics 
Lagrangian method – Eulerian method – Material derivative – Transport theorem – 
Conservation of mass. 
Dynamics 
Forces – Momentum and moment of momentum balances – Stress tensor – Symmetry of 
stress tensor – Energy conservation.  
Rheology : Stress-strain relations 
Strain tensor – Rate of strain tensor - – Tensors properties – Stress strain relations 
(Newtonian fluid, linear elastic solid). 

 
Literature 
 

DUVAUT G., Mécanique des milieux continus, Paris, Masson, 1990 
BOUDET R., CHAUVIN A., Mécanique des milieux continus, Paris, Hermes, 1996 

Subject Description 

 



 
 
 

FLUID MECHANICS I 
 
 

Subject Information 

Code EC1TM5 

Credits (ECTS) 3 

Semester February - June 

Time Allocation  
(Lec. / Prac. / Lab.) 

20h / 20h / - 

Lecturers Dr S. Laurent 

Pre-requisites EC1TM4 Continuum mechanics 

Assessment  2 hour examination 

 
Lec. : Lectures  Prac. : Practical works (“small classes”)  Lab.: Laboratories 
  
 
 
 

Subject Description 

Introduction 

 
The presence of a fluid flowing through pipes and pumps is quasi systematic in process 
engineering and energetic applications. Fluid mechanics allows the characterisation of fluid 
flows (determination of velocity, pressure, head losses…) by applying the classical universal 
principles. 
 

Learning 
outcomes 

what the students 

should know or be 

able to do right 

after the course 

 

 
After this course, students should: 

- be able to formulate a fluid mechanics problem by writing mass, momentum and 
energy conservation, 

- be able to determine velocity and pressure profiles of a flowing fluid by solving the 
previous equations in some simple cases (steady flow of a perfect fluid, laminar 
steady flow of an incompressible viscous fluid), 

- be able to calculate head loss and to design pumps, 
- be able to evaluate the force laid by a fluid (static or flowing) on a solid wall. 

 

Subject Description 

Subject Information 



 
 

Content 

Part I. Call back of continuum mechanics basis 
Mass, momentum and energy conservation. 
Part II. Definition and properties of a fluid 
Rheological behaviour – Viscosity – Compressibility. 
Part III. Fluid statics 
Hydrostatic law – Archimede theorem – Isothermal and polytropic atmospheres. 
Part IV. Fluid dynamics 
Euler equations - Bernoulli theorems - Navier-Stokes equations - Laminar flows – 
Momentum theorem - First principle of thermodynamics applied to a fluid. 
Part V. Permanent flow of an incompressible viscous fluid in a pipe 
Head and pressure loss – Pumps and turbines. 
Part VI. Permanent flow of a compressible perfect fluid in a variable section pipe 
Saint-Venant theorem-Hugoniot theorems – Isentropic flows laws – Tuyeres. 
 

 
Literature 
 

 
Mécanique expérimentale des fluides, tomes 1 et 2, R. Comolet, 5e édition Masson. 
Mécanique des fluides - éléments d’un premier parcours, P. Chassaing, Cepadues 
éditions, Collection Polytech. 
 

 



 
 

Thermodynamics – Flowsheeting 
 
 

EC1TB1 Introduction to Chemical Engineering Mercadier Sept.-Jan. 20 1

EC1TB2 Solution Thermodynamics Cézac, Dumas Fev-June 40 3

EC1TB3 General Thermodynamics Dumas Sept.-Jan. 40 3

EC1TB4 Chemical Thermodynamics Laurent Sept.-Jan. 30 2

EC1TB5 Flowsheeting and PID Reneaume, Ricarde Fev-June 40 3

EC1TB 170Thermodynamics - Flowsheeting 12

 



 
 

INTRODUCTION TO CHEMICAL ENGINEERING  
 
 

Subject Information 

Code EC1TB1 

Credits (ECTS) 1 

Semester September – January  

Time Allocation  
(Lec. / Prac. / Lab.) 

 14h / 6h / - 

Lecturers  Pr J. Mercadier, Dr. J.P. Serin   

Pre-requisites -   

Assessment   90 minutes (45 minutes: no document allowed, 45 minutes: all documents allowed)  

Subject Information 

 
Lec. : Lectures  Prac. : Practical works (“small classes”)  Lab.: Laboratories  
 

Subject Description 

Introduction 
This course is an introduction to industrial chemistry and chemical engineering  
 

Learning 
outcomes 

what the students 

should know or be 

able to do right 

after the course 

 

After this course, students know the main unit operations, so they can understand and built 
flow sheets for simple units in chemical and petroleum industry. They are able to made and 
control mass balances on these units.  
 

Content 

Part I: Introduction  
Part II: Unit Operation  
Qualitative description of several unit operations:  
Pumps  
Heat exchangers  
Distillation  
Mixing  
Reactors  
Part III: Industrial Plant  
Hydrocarbon cracking  
Hydrogen production from methane  
Sulphuric acid  

Literature  

Procédés de pétrochimie. Tome 1 Gaz de synthèse et ses dérivés (Le). Les grands 
intermédiaires hydrocarbonés, Chauvel A., Lefebvre G., Castex L., éditions TECHNIP, 
1985  
Procédés de pétrochimie. Tome 2 Grands intermédiaires oxygénés, chlorés et nitrés, 
Chauvel A., Lefebvre G., Castex L., éditions TECHNIP, 1986  
Chimie industrielle (Tomes I et II), Perrin R., Scharff J.P., Masson, 1993  
Chimie industrielle. Cours et problèmes résolus, Lefrançois B., Lavoisier, Technique et 
documentation, 1995  

Subject Description 

 

http://www.editionstechnip.com/F/chauvel_procedes_petrochimie_tome_516_001.asp
http://www.editionstechnip.com/F/chauvel_procedes_petrochimie_tome_516_001.asp
http://www.editionstechnip.com/F/chauvel_procedes_petrochimie_tome_516_002.asp


 
 
 

SOLUTION THERMODYNAMICS 
 

Subject Information 

Code EC1TB2 

Credits (ECTS) 3 

Semester February - June 

Time Allocation  
(Lec. / Prac. / Lab.) 

20h / 20h / - 

Lecturers  Pr JP Dumas – Dr P Cézac 

Pre-requisites Lectures of general thermodynamics and thermo chemistry 

Assessment   1 assessment / 2h 

Subject Information 

 
Lec. : Lectures  Prac. : Practical works (“small classes”)  Lab.: Laboratories 
  
 

Subject Description 

Introduction 

 
The thermodynamics of the solutions is an essential tool for the analysis of the real 
processes. The primary aim of this subject is to provide a comprehensive exposition on the 
thermodynamic properties of fluid mixtures and on phases equilibria. 
 

Learning 
outcomes 

what the students 

should know or be 

able to do right 

after the course 

 

After this course, students should: 
 have a great knowledge on thermodynamics models (ideal gas, ideal solution, gE 

models and Equations of state)  
 be able to describe any thermodynamic equilibrium in a complex system. 
 

Content 

  Part I 
 Partial Properties 
 Chemical Potential 
 Ideal Gas 
 Ideal Solution 
Part II 
 Reminders 
 Ideal and real Solutions 
 gE models 
 Phases equilibriums 
 EOS  

 
Literature 
 

Vidal, Thermodynamique : application au Génie Chimique et à l’industrie pétrolière, Ed. 
Technip, 1997. 
Smith et Van Ness, Introduction to Chemical Engineering Thermodynamics, Ed. Mc Graw-
Hill, Inc, 1987 

Subject Description 

 



 
 
 

GENERAL THERMODYNAMICS 
 
 

Subject Information 

Code EC1TB3 

Credits (ECTS) 3 

Semester September - January 

Time Allocation  
(Lec. / Prac. / Lab.) 

24h / 16h / - 

Lecturers J.P. Dumas 

Pre-requisites General thermodynamics and mathematics from previous years 

Assessment  2 assessments of 2 h 

Subject Information 

 
Lec. : Lectures  Prac. : Practical works (“small classes”)  Lab.: Laboratories 
  
 
 
 

Subject Description 

Introduction 
General lectures on laws of thermodynamics for multicomponents systems (including 
chemical reactions), closed and/or open, with or without phase changes 
 

Learning 
outcomes 

what the students 

should know or be 

able to do right 

after the course 

 

After the course students should:  
- have a knowledge of the functions of thermodynamics.  
- apply the thermodynamics laws for balances of energy, entropy and exergy  
- have a knowledge of the chemical or phase equilibrium laws 
- have a knowledge of the phase transformations of pure substances and the polymorphism 
 

Content 

Recalls for the main definitions in thermodynamics 
First and second laws of thermodynamics for multicomponent systems 
Affinity 
General laws for the thermodynamical properties of solutions 
Perfect gases or mixtures of perfect gases 
Phase transformations of pure substances and the polymorphism 
Thermodynamics of the open systems. Use of exergy. Yields. 
 

 
Literature 
 

 

Subject Description 

 



 
 
 

CHEMICAL THERMODYNAMICS 
 
 

Subject Information 

Code EC1TB4 

Credits (ECTS) 2 

Semester September - January 

Time Allocation  
(Lec. / Prac. / Lab.) 

16h / 14h / - 

Lecturers Dr. S. Laurent 

Pre-requisites EC1TB3 General thermodynamics 

Assessment  2 hour examination 

 
Lec. : Lectures  Prac. : Practical works (“small classes”)  Lab.: Laboratories 
  
 
 
 

Subject Description 

Introduction 

 
The role of the chemical thermodynamics is to predict if a chemical system can evolve 
spontaneously and how it will evolve from the calculation of two fundamental state 
functions: energy and entropy. 
 

Learning 
outcomes 

what the students 

should know or be 

able to do right 

after the course 

 

 
After this course, students should: 

- be able to evaluate the enthalpy, the entropy and the chemical potential of 
components of ideal or real chemical systems, 

- be able to calculate standard and real reaction properties (energy, entropy, Gibbs 
energy, …) in function of temperature, pressure and composition of the system, 

- be able to evaluate energy and entropy changes in close systems where a chemical 
reaction takes place using the 1st and 2nd principles of thermodynamics, 

- be able to predict the evolution of a chemical reaction and to determine the final 
state of the system when the equilibrium is reached. 

 

Subject Description 

Subject Information 



 
 

Content 

Part I. Introduction 
State variables and functions – Chemical transformation – Reaction properties. 
Part II. First principle of thermodynamics 
Internal energy and enthalpy – Thermochemistry. 
Part III. Second and third principles 
Entropy – 2e principle – 3e principle – Change of entropy during a chemical reaction. 
Part IV. Gibbs energy and chemical potential 
Helmotz energy – Gibbs energy – Change of Gibbs energy in chemical systems– Chemical 
potential. 
Part V. Chemical equilibrium 
Chemical equilibrium progress – Variance – Displacement of a chemical equilibrium. 
 

 
Literature 
 

 
Thermodynamique chimique, Oturan M.A., Robert M., Collection Grenoble Sciences. 
 

 



 
 
 

PID - FLOWSHEETING 
 
 

Subject Information 

Code EC1TB5 

Credits (ECTS) 3 

Semester February - June 

Time Allocation  
(Lec. / Prac. / Lab.) 

20h / 20h / - 

Lecturers M. Ricarde, J-M. Reneaume, F. Marias, J-P. Serin 

Pre-requisites Solution Thermodynamics (EC1TB2) 

Assessment  2 hour examination (using computer) 

Subject Information 

 
Lec. : Lectures  Prac. : Practical works (“small classes”)  Lab.: Laboratories 
  
 
 
 

Subject Description 

Introduction 

P&ID: Piping and instrumentation diagram. 
Flowsheeting: This subject is dedicated to steady state process simulation. Basic concepts 
are first introduced. Then illustrative examples are considered using a Steady State Process 
Simulator (ProSim Plus ®). 
 

Learning 
outcomes 

what the students 

should know or be 

able to do right 

after the course 

 

After this course, students should: 
- be able to read, to understand and to design “Piping and instrumentation diagram”. 
- be able to formulate the simulation problem (process modelling at the system level)
- have a basic and theoretical knowledge of the different solution strategies (modular, 

oriented equation) and methods (Wegstein, Broyden…) 
- be able to use any commercial software for steady state process simulation 
- be able to analyse the results of the simulation (sensitivity analysis …) 

Subject Description 

 
 
 
 
 

…/… 



 
 

Content 

 
P&ID 
 

Piping and instrumentation diagram: a central tool 
for several professional skills. 
 
Piping and equipments: 
- outline, 
- piping class. 

 
Instrumentation:  
- outline, 
- identification (rules for name tag), 
- sort: temperature, flow…. 
- function: alarm, security… 

 

 
 

 
 
FLOWSHEETING 
 
Part I: Basic Concepts 
- Introduction: process classification, from design to simulation 
- Model classification and formulation 
- Different solution strategy (Oriented Equation, Modular …) 
- The Modular Solution Strategy (Module Definition, Tear Streams, Recycle, 

Specification …) 
- Numerical Methods 
 
Part II: Simulation Tools 
Process simulations are performed using the ProSim Plus® steady state process simulator: 
Simplified HDA Process, Ethylene Oxide process… 
 
 

 
Literature 
 

 
ISA S 5-1, 5-2, 5-3 and NF E 04-203 
 

 



 
 

Languages - Engineering Culture 
 
 

EC1LC1 English Delambre Sept.-Jan. 50 3

EC1LC2 Second Foreign Language (Spanish or German) Llopis Meunier - Montclair Fev-June 20 1

EC1LC3 Profesional Insertion Mercadier Fev-June 20 1

EC1LC4 Financial Management I Errami (IAE) Sept.-Jan. 40 3

EC1LC5 Cost Analysis Leman (IAE) Fev-June 30 2

160EC1LC 10Languages - Engineering Culture

 
 



 
 
 

ENGLISH 
 
 

Subject Information 

Code  EC1LC1 

Credits (ECTS)  3 

Semester  September – January & February – June 

Time Allocation  
(Lec. / Prac. / Lab.) 

 30h & 20h 

Lecturers  Y. Delambre 

Pre-requisites  Good English skills required 

Assessment   Toeic score 

Subject Information 

 
Lec. : Lectures  Prac. : Practical works (“small classes”)  Lab.: Laboratories 
  
 
 
 

Subject Description 

Introduction 
 
Preparation to improve TOEIC score 
 

Learning 
outcomes 

what the students 

should know or be 

able to do right 

after the course 

 

The students should improve the skills required for the TOEIC test : listening, reading, 
vocabulary, grammar. The lessons are based on business English which are related to a futur 
working environment. 

Content 
 
Business English 
 

 
Literature 
 

E-learning 

Subject Description 

 



 
 
 

DEUTSCH 
 
 

Subject Information 

Kennziffer  EC1LC2a 

Kredit (ECTS)  1 

Semester Februar- Juni 

Zeitaufteilung  - / 20St. / -  

Verantwortlicher 
Lehrer 

Monclair 

Vorkenntnisse  5 Jahre Deutsch (9. bis 13. Klasse) 

Bewertung 
 Wortschatzklassenarbeit, zensierter Lebenslauf und Bewerbungsbrief, Prüfung am 
Semesterende 

Fachinformationen 

 
   
 

Subject Description 

Einleitung 
 
 
 

Kompetenzen 

Was der Student 

nach dem Kurs 

sollte machen 

können 

 

Einen Lebenslauf und einen Bewerbungsbrief schreiben, eine Wohnung finden, an einem 
Gespräch über ein allgemeines Thema teilnehmen  

Inhalt 

 
Grammatische Wiederholungen der im Gymnasium studierten Strukturen, spezifischer 
Wortschatz  für die Suche nach einer Stelle und einer Wohnung, allgemeiner Wortschatz, 
Rollenspiele, Arbeit mit Kassetten und CDs 
 

 
Literatur- 
verzeichnis 
 

 Aspekte (Mittelstufe Deutsch), Langenscheidt 
SOS allemand, Ellipses 
 

Fachbeschreibung 

 



 
 
 

XXX 
 
 

Subject Information 

Code  EC1LC2e 

Credits (ECTS)  1 

Semester February - June 

Time Allocation  
(Lec. / Prac. / Lab.) 

 - / 20h / -  

Lecturers Meunier 

Pre-requisites   

Assessment    

Subject Information 

 
Lec. : Lectures  Prac. : Practical works (“small classes”)  Lab.: Laboratories 
  
 
 
 

Subject Description 

Introduction 
 
 
 

Learning 
outcomes 

what the students 

should know or be 

able to do right 

after the course 

 

 

Content 
 
 
 

 
Literature 
 

 

Subject Description 

 



 
 
 

PROFESSIONAL INSERTION  
 
 

Subject Information 

Code  EC1LC3 

Credits (ECTS)  1 

Semester February - June 

Time Allocation  
(Lec. / Prac. / Lab.) 

 4h / 2h / 14h  

Lecturers Pr. J. Mercadier 

Pre-requisites No   

Assessment  File (10 pages) and oral presentation (10mn + questions: 10mn)  

Subject Information 

 
Lec. : Lectures  Prac. : Practical works (“small classes”)  Lab.: Laboratories 
  
 
 
 

Subject Description 

Introduction 

 
The purpose of this project is to lead each student to think about his professional plan. Than 
he can chose his training periods, projects, optional courses, international mobility, during 
the second and third year according to his wishes of professional insertion.   
 

Learning 
outcomes 

what the students 

should know or be 

able to do right 

after the course 

 

Students will be able to search any informations necessary for job hunting.  

Content 

 
Rules for the oral presentation and file content.  
- Functions  
- Industries  
- Opportunities  
- Interest of training  
- Knowing the companies   
 

 
Literature 
 

www.apec.fr  
www.kompass.fr  
www.onisep.fr  
www.pole-emploi.fr  
www.observatoireindustrieschimiques.com 

Subject Description 

 

http://www.apec.fr/
http://www.kompass.fr/
http://www.onisep.fr/
http://www.pole-emploi.fr/
http://www.observatoireindustrieschimiques.com/


 
 
 

XXX 
 
 

Subject Information 

Code  EC1LC4 

Credits (ECTS)  3 

Semester September - January 

Time Allocation  
(Lec. / Prac. / Lab.) 

 26h / 14h / -h  

Lecturers M. Errami 

Pre-requisites   

Assessment    

Subject Information 

 
Lec. : Lectures  Prac. : Practical works (“small classes”)  Lab.: Laboratories 
  
 
 
 

Subject Description 

Introduction 
 
 
 

Learning 
outcomes 

what the students 

should know or be 

able to do right 

after the course 

 

 

Content 
 
 
 

 
Literature 
 

 

Subject Description 

 



 
 
 

COST ANALYSIS AND MANAGEMENT CONTROL 
 

Subject Information 

Code  EC1LC5 

Credits (ECTS)  2 

Semester February - June 

Time Allocation  
(Lec. / Prac. / Lab.) 

 30h / - / - 

Lecturers Mm Leman 

Pre-requisites  Accountancy 

Assessment   2- hour examination 

Subject Information 

 
Lec. : Lectures  Prac. : Practical works (“small classes”)  Lab.: Laboratories 
  
 
 
 

Subject Description 

Introduction    
 
Cost analysis is a part of management, but requires knowledge of production processes 
 

Learning 
outcomes 

what the 

students should 

know or be able 

to do right after 

the course 

 

Students should: 
- understand different methods of cost analysis 
- be able to choose the appropriate one to help decision-making 
- draw  up budgets, calculate and analyse the gaps between realizations and budget 

estimates to correct decisions if necessary 

Content 

PART I- COST ANALYSIS 
Cost analysis by product, activity, function or project: 

- full- cost analysis 
- direct costing analysis 
- cost-volume-profit 

PART II- MANAGEMENT CONTROL 
- budgets by function 
- performance control – Gap between reality and budget estimates for correcrion 

 
 

 
Literature 
 

“Contrôle de gestion, DCG 11, manuel et applications”by Alazard Claude and Sépari Sabine, 
éditions Dunod, 2007 

Subject Description 

 



 
 

Industrial Placement 
 
 

Industrial Placement EC1SO EC1SO1 1 mois 5 5July - August  
 
 



 
 
 

INDUSTRIAL TRAINING 
 
 

Subject Information 

Code EC1SO1 

Credits (ECTS) 5 

Semester July - August 

Time Allocation  
(Lec. / Prac. / Lab.) 

 1 or 2 months 

Lecturers - 

Pre-requisites   

Assessment    

Subject Information 

 
Lec. : Lectures  Prac. : Practical works (“small classes”)  Lab.: Laboratories 
  
 
 
 

Subject Description 

Introduction 
 
 
 

Learning 
outcomes 

what the students 

should know or be 

able to do right 

after the course 

 

 

Content 
 
 
 

 
Literature 
 

 

Subject Description 

 



 

 
First year (Bachelor – L3) 

 
 

Energetics 
 
 
 

M CU Tot M Tot CU ECTS M Coef. CU

EE1MT1 Heat Conduction Bédécarrats Sept.-Jan. 40 3

EE1MT2 Acoustics Franquet Fev-June 20 1

EE1MT3 Strength of Materials Derail Fev-June 20 2

EE1CC1 Dynamics Systems and Control Champier Fev-June 30 2

EE1CC2 Introduction to Electrical Engineering Pignolet Fev-June 30 3

EE1CC3 Automatisme et réseaux industriels Dumas P. Fev-June 20 2

Practicals EE1TP EE1TP1 Practical Works: Components Franquet Fev-June 60 60 4 4

Total Spec E 220 17

Total TC + Spec E 840 65

Semester
Code ECTS / Coef.

Lecturers

Materials and transfers

Control 780EE1CC

EE1MT 680

Course Unit (CU)
Contact Hours

Energetics

Modules (M)

 
 



 
 

Materials and transfers 
 
 

EE1MT1 Heat Conduction Bédécarrats Sept.-Jan. 40 3

EE1MT2 Acoustics Franquet Fev-June 20 1

EE1MT3 Strength of Materials Derail Fev-June 20 2

Materials and transfers EE1MT 680

 
 
 



 
 
 

HEAT CONDUCTION 
 
 

Subject Information 

Code EE1MT1 

Credits (ECTS) 3 

Semester September - January 

Time Allocation  
(Lec. / Prac. / Lab.) 

20h / 20h / - 

Lecturers Dr. Jean-Pierre BEDECARRATS 

Pre-requisites Thermodynamics (EC1TB3) 

Assessment  2 partial examinations : 1.5 hour and 2 hours 

Subject Information 

 
Lec. : Lectures  Prac. : Practical works (“small classes”)  Lab.: Laboratories 
  
 

Subject Description 

Introduction 
Conduction is one of the three modes of heat transfer. It is met in the large majority of the 
thermal systems. 

Learning 
outcomes 

what the students 

should know or be 

able to do right 

after the course 

 

After this course, the students must: 
To be able to judge importance of this mode of thermal transfer 
To be able to calculate exchanged heat 
To be able to deal with the principal problems of conduction in steady state and non 
stationary state. 

Subject Description 

 
 
 

…/… 
 



 
 

Content 

1. Fundamental concepts and general equations of conduction 
1.1. Thermal fields, Fourier analysis 

1.1.1. General information, definitions 
1.1.2. Fourier analysis (1822) 

1.2. General equations of conduction 
1.2.1. Energy balance 
1.2.2. Equations of heat for a homogeneous and isotropic medium 

1.3. Boundary conditions space-time 
1.3.1. Initial condition 
1.3.2. Conditions of surface (also called boundary conditions space) 

2. Analytical study of the thermocinetic problems 
2.1 Steady state 

2.1.1 Simple walls 
2.1.2. Cylinder and sphere hollow on isothermal surfaces. 
2.1.3. Location and temperature dependent thermal conductivity. 
2.1.4. Effect of internal energy generation 
2.1.5. Fins 
2.1.6. Multidirectional problems 

2.2. Non steady state 
2.2.1. Criterion of Biot 
2.2.2. Lumped Thermal Capacity Model (thin body) 
2.2.3. Studies of the thick bodies (various methods of resolution) 

Literature 
Initiation aux transferts thermiques J. F. Sacadura (Tech&Doc) ISBN 2-85206-618-1 
Heat Transfer Handbook A Bejan, A.D. Kraus (John Wiley & Sons) 

 



 
 

ACOUSTICS 
 
 

Subject Information 

Code EE1MT2 

Credits (ECTS) 1 

Semester February - June 

Time Allocation  
(Lec. / Prac. / Lab.) 

10h / 10h / 0h 

Lecturers Dr. Erwin FRANQUET 

Pre-requisites Fluid Mechanics (EC1TM5) 

Assessment  2 hours examination 

   
 

Subject Description 

Introduction 

 
The Engineer in Energetics often has to install very different equipments – heater, ACV or 
air conditioning- which may have strong acoustic effects on the surrounding environment. 
Even if he is not acoustician, he has to know the fundamentals of acoustics so as to take it 
into accounts in his studies. 
 

Learning 
outcomes 

what the students 

should know or be 

able to do right 

after the course 

 

After this course, students should know how to describe mathematically and physically a 
sound. They may analyze its spetrum, estimate the noise rating associated and propose, if 
necessary, some improvements.  

Content 

 
Introduction 
I. Fundamentals 
Fundamentals Laws and Solutions – Energetic variables – Interfaces 
II. Measure and percpetion of sounds 
Basic indicators (sound levels and filters) – Loudness curves 
III.  Key problems 
Building Acoustics – Industrial Acoustics 
Conclusion 

 

Literature 

 
Acoustique Générale, Potel C. & Bruneau M., 2006, Ellipses. 
Acoustique Appliquée, Val M., 2002, Dunod. 
Impacts sanitaires du bruit, état des lieux et indicateurs bruit-santé. Agence Française de 
Sécurité Sanitaire Environnementale (2004) 
Normes Française : NF EN 12354-1, NF EN 12354-2, NF EN 12354-3 
 

Subject Description 

Subject Information 



 
 
 

STRENGTH OF MATERIALS 
 
 

Subject Information 

Code EE1MT3 

Credits (ECTS) 2 

Semester February - June 

Time Allocation  
(Lec. / Prac. / Lab.) 

8h / 12h / -.  

Lecturers Dr. C. Derail 

Pre-requisites EC1TM4 

Assessment  2 hours examination  

Subject Information 

 
Lec. : Lectures  Prac. : Practical works (“small classes”)  Lab.: Laboratories 
  
 

Subject Description 

Introduction 

Elaboration of structures used for energy transport or energy storage implies general 
knowledge on the strength of materials which is materials science applied to the study of 
engineering materials and their mechanical behavior in general (such as stress, strain and 
stress-strain relations). The bases of strength of materials are exposed. Examples are 
dedicated to geometries currently used for the transport (tubes, pressure…) and storage of 
fluids. Composites (hydrogen tank) points out a rupture in the manner to build these 
structures. A part of this course will be dedicated to the evolution of the materials in this 
domain. 
 

Learning 
outcomes 

what the students 

should know or be 

able to do right 

after the course 

 

After this course the students should: 
Be able to apply the bases of the strength of materials 
Be able to identify the forces on a system and resolve simple problems 
Be able to take into account some effects as pressure on structures in terms of stress and 
strain 
Be able to choose the materials adapted to a specific application 
 

Content 

Introduction/Background 
The bases of the strength of materials 
Definition of the systems - static 
Definitions of the different strength and some examples  

Tensile and compressive strength, Shear strength, … 
Materials for energy 

Literature 
Comprendre Simplement la Résistance des Matériaux, Rémy Mouterde et François Fleury, 
ISBN : 978-2-281-11331-O Résistance des Matériaux, Pierre Agati, Frédéric Lerouge, Marc 
Rosseto, ISBN : 2 10 048777 9 

Subject Description 

 

 

http://en.wikipedia.org/wiki/Stress_%28physics%29
http://en.wikipedia.org/wiki/Strain_%28materials_science%29


 
 

Control 
 
 

EE1CC1 Dynamics Systems and Control Champier Fev-June 30 2

EE1CC2 Introduction to Electrical Engineering Pignolet Fev-June 30 3

EE1CC3 Automatisme et réseaux industriels Dumas P. Fev-June 20 2

Control 780EE1CC

 
 
 
 



 
 
 

DYNAMIC SYSTEMS AND CONTROL 
 
 

Subject Information 

Code EE1CC1 

Credits (ECTS) 2 

Semester February - June 

Time Allocation  
(Lec. / Prac. / Lab.) 

16h / 14h / - 

Lecturers Dr. Daniel Champier 

Pre-requisites Laplace Transform 

Assessment  1 hour partial examination 1.5 final examination. 

Subject Information 

 
Lec. : Lectures  Prac. : Practical works (“small classes”)  Lab.: Laboratories 
  
 

Subject Description 

Introduction 

 
This course covers modelling and analysis of single-input, single-output continuous systems 
in the time and frequency domains. Students will learn system response properties, the basic 
properties of feedback control, and the fundamentals of control system. Course participants 
will apply control theory to thermal systems. 
 

Learning 
outcomes 

what the students 

should know or be 

able to do right 

after the course 

 

Knowledge base of feedback control loops 
Construct a mathematical model of a dynamic system that includes a control system  
Use time domain performance criteria to design control systems 
Matlab and Simulink to simulate, and analyze the response of dynamic systems. 

Content 

 
1. Introduction to Dynamic Systems 
2. Block diagram representation of control systems 
3. Time response of first- second-order systems and over 
4. Frequency response through Bode and Nyquist analysis 
5. System stability and Robustness, performance criterion. 
6. Introduction to  PID controllers  

 
 
 

Literature   

Subject Description 

 
 

 



 
 
 

INTRODUCTION TO ELECTRICAL ENGINEERING 
 
 

Subject Information 

Code  EE1CC2 

Credits (ECTS)  3 

Semester  February - June 

Time Allocation  
(Lec. / Prac. / Lab.) 

 16h / 14h / - 

Lecturers M. Pignolet 

Pre-requisites  Basic knowledge in electricity 

Assessment   Examination 1,30 h 

Subject Information 

 
Lec. : Lectures  Prac. : Practical works (“small classes”)  Lab.: Laboratories 
  
 

Subject Description 

Introduction 

 
The lecture provides the fundamental principles of electrical engineering for both electrical as 
well as non-electrical undergraduates. 
The programme is concerned with understanding of operations of basic electrical power 
systems (Electrical Power and Machines: three-phase circuits, transformer, AC/DC-DC/DC-
DC/AC converters). 
 
 

Learning 
outcomes 

what the students 

should know or be 

able to do right 

after the course 

 

After successful completion of the programme, students are able to know the genral 

principles of electrical engineering and their industrial applications  

To know the principles of the electric power. 
To know the principles of electromechanical conversion 
 To Be able to carry out a primary diagnostic about an electrical power installation 
 To Be able to make the specification of electrical rotating machinery.  
 

Content 

 
1. General principles in electrical engineering 
2. Magnetic circuits 
3. Transformer 
4. Three-phase electrical circuits 
5. Electromechanical conversion by rotating machinery 
6. Direct current machines 
7. Synchronous machine 
8. Asynchronous induction machine 
 

 
Literature 
 

 

Subject Description 

 



 
 
 

TITLE 
 
 

Subject Information 

Code  EE1CC3 

Credits (ECTS) 2 

Semester  February - June 

Time Allocation  
(Lec. / Prac. / Lab.) 

  h /  h /  h 

Lecturers M. Dumas 

Pre-requisites   

Assessment    

Subject Information 

 
Lec. : Lectures  Prac. : Practical works (“small classes”)  Lab.: Laboratories 
  
 
 
 

Subject Description 

Introduction 
 
 
 

Learning 
outcomes 

what the students 

should know or be 

able to do right 

after the course 

 

 

Content 
 
 
 

 
Literature 
 

 

Subject Description 

 



 
 

Practicals 
 
 

Practicals EE1TP EE1TP1 Practical Works: Components Franquet Fev-June 60 60 4 4

 
 
 



 
 
 

PRACTICAL WORKS: COMPONENTS 
 
 

Subject Information 

Code EE1TP1 

Credits (ECTS) 4 

Semester February - June 

Time Allocation  
(Lec. / Prac. / Lab.) 

0h / 0h / 60h 

Lecturers Dr. Erwin FRANQUET 

Pre-requisites 
Fluid mechanics (EC1TM5, EC2TM5), general thermodynamics (EC1TB3), heat 
transfer (EE1MT1, EC1TM3, EE2TT3, EC2TM4) 

Assessment  Examination at each session plus a final report 

Subject Information 

 
Lec. : Lectures  Prac. : Practical works (“small classes”)  Lab.: Laboratories 
  
 

Subject Description 

Introduction 

 
This practical work corresponds to the study of the various basic physical phenomena met in 
the energy field. 
 

Learning 
outcomes 

After this course the students should : 
Be familiar with the main physical phenomena encountered in thermal and energetic 
systems; 
Be able to analyse a real experiments (measurement uncertainties, order of magnitude); 
Know how to present clearly scientific relevant results. 
 

Content 

Heat transfers: conduction, convection, radiation, heat exchangers 
Fluids Mechanics: hydraulic channel, laminar-turbulent transition, pressure losses 
Thermodynamics: refrigerating machine, Stirling cycle, Peltier and Seebeck effects 
Physical measurements: temperature measurement, regulation 

Literature  

Subject Description 

 

 



 
First year (Bachelor – L3) 

 
 

Chemical Engineering 
 
 
 

M CU Tot M Tot CU ECTS M Coef. CU

EP1RE1 Chemical Kinetics Marias, Mercadier Fev-June 50 4

EP1RE2 Chemical Reaction Engineering Mercadier Fev-June 30 3

EP1CH1 Sensors in Solution Lespes Fev-June 30 2

EP1CH2 Physical Chemistry of Interfaces Alexandrova Fev-June 20 1

EP1CH3 Macromolecular Organic Chemistry Grasseul, Teyssier Sept.-Jan. 40 3

EP1TM1 Heat Conduction Bernada Fev-June 20 1

EP1TM2 Chemical Engineering Practicals Alexandrova, Serin Fev-June 30 3

Total Spec GP 220 17

Total TC + Spec GP 840 65

Semester

Chemistry

Transfers - Mechanics CE I

Chemical Engieering

Reactor I

Code
Modules (M) Course Unit (CU) Lecturers

Contact Hours ECTS / Coef.

50

6

4

EP1RE

EP1CH

EP1TM

780

90

 
 



 
 

Reactor I 
 
 

EP1RE1 Chemical Kinetics Marias, Mercadier Fev-June 50 4

EP1RE2 Chemical Reaction Engineering Mercadier Fev-June 30 3
Reactor I EP1RE 780

 
 
 



 
 
 

CHEMICAL KINETICS - BALANCES 
 
 

Subject Information 

Code EP1RE1 

Crédits (ECTS) 4 

Semestre February - June 

Time Allocation  
(Lec. / Prac. / Lab.) 

26h / 24h / - 

Lecturers Frederic Marias - Jacques Mercadier 

Pre-requisites 
Introduction to transport phenomena, résolution d’équations différentielles, 
Introduction to chemical engineering  

Assessment Exam 3h 

Information 

 
Lec. : Lectures  Prac. : Practical works (“small classes”)  Lab.: Laboratories  
 
 

Subject Description 

Introduction 

This curse gives some tools in order to determine mass blance on different chimical units 
and reactors. The goal of chemical kinetics is to study the rate at which a chemical reaction 
advances with respect to time. Indeed, a chemical reaction needs time to proceed. This 
aspect is of particular importance for the design of chemical reactor. The quicker the rate of 
reaction is the smaller is the size of the reactor where it has to be carried out. Hence this 
lecture develops this particular field and gives insights into the formalism on which rate of 
reaction should be taken into account. 

Learning 
outcomes 

what the students 
should know or be 
able to do right 
after the course 

After this course, students should: 
- be able to write a mass balance on every ideal reactor 
- be able to compute the order of a reaction and its activation energy for simple and 

complex reaction 
- be able to apply their knowledge to design of ideal reactors  
- understand and built flow sheets for units in chemical and petroleum industry  
- be able to made and control mass balances on these units.  

Description 

 
 

…/… 
 
 



 
 
 
 

Content 

Part I: Rate of chemical reaction 
The definition of the rate of chemical reaction is given in this part. Mass balances are then 
derived on the Completely Stirred Tank Reactor and on the Plug Flow Reactor 
 
Part II: Homogeneous kinetics. Closed systems at constant volume 
This is the main part of the lecture. The mass balance is derived on a batch and completely 
stirred tank reactor. This law is integrated for reaction rate at order 0, 1 and 2. Concepts such 
as half time reaction, Arrhenius law, simple reactions, equilibrium, competitive reactions 
and chain reactions are developed inside this part.  
Part III: Industrial Plants  
Naphta reforming  
High pressure polyethylene  
Ethylbenzene, Styrene  
Vinyl Chloride  
Ammonia 

Literature 

J. Villermaux, Génie de la reaction chimique. 
B. Frémaux, Eléments de cinétique et de catalyse, Tec & Doc, 1989 
Procédés de pétrochimie. Tome 1 Gaz de synthèse et ses dérivés (Le). Les grands 
intermédiaires hydrocarbonés, Chauvel A., Lefebvre G., Castex L., éditions TECHNIP, 
1985  
Procédés de pétrochimie. Tome 2 Grands intermédiaires oxygénés, chlorés et nitrés, 
Chauvel A., Lefebvre G., Castex L., éditions TECHNIP, 1986  
Chimie industrielle (Tomes I et II), Perrin R., Scharff J.P., Masson, 1993  
Chimie industrielle. Cours et problèmes résolus, Lefrançois B., Lavoisier, Technique et 
documentation, 1995 

 

http://www.editionstechnip.com/F/chauvel_procedes_petrochimie_tome_516_001.asp
http://www.editionstechnip.com/F/chauvel_procedes_petrochimie_tome_516_001.asp
http://www.editionstechnip.com/F/chauvel_procedes_petrochimie_tome_516_002.asp


 
 
 

CHEMICAL REACTION ENGINEERING 
 

Subject Information 

Code EP1RE2 

Credits (ECTS) 3 

Semester February - June 

Time Allocation  
(Lec. / Prac. / Lab.) 

14h / 16h / - 

Lecturers Pr. J. Mercadier, Dr. F. Contamine  

Pre-requisites Kinetics  

Assessment  
Oral examination (15 mn) + 2 hours (45 minutes: no document allowed, 75 minutes: all 
documents allowed) 

Subject Information 

 
Lec. : Lectures  Prac. : Practical works (“small classes”)  Lab.: Laboratories 
  
 
 
 

Subject Description 

Introduction 

 
As each chemical plant contains one (or more) reactor, chemical reaction engineering tries 
to determine the influence of the reactor design and operating conditions on the products of 
the reaction. This course concerns simple reactor design calculations for ideal reactors.  
 

Learning 
outcomes 

what the students 
should know or be 
able to do right 
after the course 

At the end of the courses of chemical reaction engineering students will be able to build 
mass and thermal balance in idealistic reactors (plug flow and completely stirred tank 
reactor).  
These balances must be written easily in ordinary conditions but also could be written when 
the volumetric flow rate changes into the reactor or in case of equilibrate reactions and for 
several reactions occurring at the same time.  

Subject Description 

 
 

…/… 
 



 
 

Content 

Part I: Material balance in ideal reactors for a single reaction  
Ideal batch reactor  
Steady state mixed flow reactor  
Steady state plug flow reactor  
 
Part II: Multiple reactions  
Irreversible series/parallel reactions  
Conversion, selectivity, yields  
 
Part III: Thermal behaviour of ideal reactors  
Reversible reactions  
Optimal temperature progression  
Energy balance in a continuous stirred tank reactor, in a plug flow reactor, in a batch reactor  
Adiabatic reactor  
Reactor’s runaway  
Data for thermal exchange in industrial reactors  
 

 
Literature 
 

Villermaux J., Génie de la réaction chimique - Conception et fonctionnement des réacteurs, 
Lavoisier, technique et documentation, 1993 (2ème édition)  
Levenspiel O., Chemical Reaction Engineering, third edition, Wiley&sons, 2003  
Schweich D., Génie de la réaction chimique, Editions Tec & doc, 2001 

 



 
 

Chemistry 
 
 

EP1CH1 Sensors in Solution Lespes Fev-June 30 2

EP1CH2 Physical Chemistry of Interfaces Alexandrova Fev-June 20 1

EP1CH3 Macromolecular Organic Chemistry Grasseul, Teyssier Sept.-Jan. 40 3
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SENSORS IN SOLUTION 
 
 

Subject Information 

Code EP1CH1 

Credits (ECTS) 2 

Semester February - June 

Time Allocation  
(Lec. / Prac. / Lab.) 

15h / 15h / - 

Lecturers Prof. G. Lespes, Dr. L. Authier 

Pre-requisites Basic level of chemistry of solutions 

Assessment  1h30 Exam 

Subject Information 

 
Lec. : Lectures  Prac. : Practical works (“small classes”)  Lab.: Laboratories 
  
 
 
 

Subject Description 

Introduction 

 
The aim of this course is to give to the students the tools allowing the assessment of the 
chemical reactions and species occurring in solutions 
 

Learning 
outcomes 

what the students 

should know or be 

able to do right 

after the course 

 

After this teaching, the student will be able to: 
- know the chemical processes occurring in solution, 
- measure and monitor the chemical composition in solution by using 

electrochemical sensors, 
- chose the convenient sensor according to the measurement required. 

Content 

 
1- Chemistry in solution: acido-basic, redox, complexation and precipitation reactions 
2- non-specific sensor with current : measurement of the resistance in solution 
3- specific sensor with no current : electrodes of 1st , 2nd and 3rd species ; electrode 

with monocristal, hydrophobic membrane, soluble gas; crown ether- based PVC 
electrode ; biosensor. 

 
 
Literature 
 

 

Subject Description 

 



 
 
 

PHYSICAL CHEMISTRY OF INTERFACES 
 

Subject Information 

Code  EP1CH2 

Credits (ECTS) 3 

Semester  February - June 

Time Allocation  
(Lec. / Prac. / Lab.) 

 10h / 10h / - 

Lecturers  Pr. S. Alexandrova 

Pre-requisites  Thermodynamics (EI1UO1) 

Assessment  Written Examination 

Subject Information 

 
Lec. : Lectures  Prac. : Practical works (“small classes”)  Lab.: Laboratories 
  
 
 
 

Subject Description 

Introduction 

This course provides the physico-chemical fundamentals of surface and interface science: 
one-component and multi-component systems, segregation and adsorption, self-organization 
at interfaces, structure of surfaces and interfaces, interfacial forces.  
 

Learning 
outcomes 

what the students 

should know or be 

able to do right 

after the course 

 

By the end of the module the students should be able to  
- Define terms (surface tension, contact angle, interfacial region,…) 
- Explain the physical basis of surface tension in liquids, surface excesses, wetting, … 
- Perform calculations based on spreading of liquids on liquids, wetting of solids, surface 

excess 
- Predict the shape of a surface tension vs concentration plot for different solvents/solutes 
- Explain physical basis for techniques used to measure surface or interface tension  
- Explain adsorption of gas/vapours at plans or capillary surfaces: adsorption isotherms, 
heats of adsorption, kinetics of adsorption… 
 

Content 

Surface and interface phenomena : interfacial and superfacial tensions, fluid – liquid 
interfaces , fluid – solid interfaces (Laplace equation, Kelvin equation, Young –Dupre 
equation, Langmuir and BET Isotherms) 
Surface and interface phenomena application to : Super Saturation, Capillary condensation, 
Adsorption, Wetting, Porosity and pores radii determinations, Detergency, Crystallisation 
and others chemical engineering applications.  
 

 
Literature 
 

Physical Chemistry of Surfaces, A. W. ADAMSON, John Wiley&Sons, Inc, 1990 
Interfacial Transport Phenomena, J. C. Slattery, Springer-Verlag, 1990 
 

Subject Description 

 



 
 
 

MACROMOLECULAR ORGANIC CHEMISTRY 
 
 

Subject Information 

Code  EP1CH3 

Credits (ECTS)  3 

Semester  September - January 

Time Allocation  
(Lec. / Prac. / Lab.) 

 18h / 10h / 12h 

Lecturers  Bruno Grassl and Sandrine Teyssier 

Pre-requisites  General chemistry (refresher course has possible) 

Assessment   Midterm exams (30%), lab. exam (20%) and final examination (50%) 

Subject Information 

 
Lec. : Lectures  Prac. : Practical works (“small classes”)  Lab.: Laboratories 
  
 
 
 

Subject Description 

Introduction 

 
Basic knowledge and concept in organic and macromolecular chemistry regarding its 
applications in the following domains: industrial organic chemistry (plastic matters, elastomer, 
resins, …), water treatment, analytical engineering, polymer, formulation, cosmetic...   

Learning 
outcomes 

what the students 

should know or be 

able to do right 

after the course 

 

After this course, students should  
- understand and be able to explain the mechanism of few chemical reactions for each main 
family of organic and macromolecular compounds. 
- know molecular characteristics of the polymeric chains 

Content 

 
Part A: Organic compounds reactivity 

 
Part B : Polymer chemistry 
 
Part C : lab work  
 

Literature 
 

Chimie organique, cours - Paul Arnaud (Dunod) 
 
Chimie et physico-chimie des polymères – Michel Fontanille (Dunod) 

Subject Description 

 



 
 

Transfers - Mechanics CE I 
 
 

EP1TM1 Heat Conduction Bernada Fev-June 20 1

EP1TM2 Chemical Engineering Practicals Alexandrova, Serin Fev-June 30 3
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CONDUCTION 
 
 

Subject Information 

Code EP1TM1 

Credits (ECTS) 1 

Semester February – June 

Time Allocation  
(Lec. / Prac. / Lab.) 

 6h / 14h / - 

Lecturers  P. Bernada 

Pre-requisites  Continuum mechanics (EC1TM4) 

Assessment 2h 

Subject Information 

 
Lec. : Lectures  Prac. : Practical works (“small classes”)  Lab.: Laboratories   
 
 

Subject Description 

Introduction 

 
The aim is to give the students the fundamental basis of heat transport by conduction and 
thermal science 
 

Learning 
outcomes 

what the students 

should know or be 

able to do right 

after the course 

 

After this course, students should be able to: 
 

- Write properly the heat conduction equation for several geometrical cases, 
Fourier’s law and perfect contact conditions between two solids,  

- Solve the heat conduction equation in solids, in simple steady state and 
transient cases, 

- Calculate the heat flux transferred from a solid to a fluid or another solid. 

Content 

 
I Heat transport in non deformable bodies 
 Definition of the contact heat flux, Fourier’s law, thermal conductivity 
 Conservation of energy equation, transient and steady conduction, 
 Implications of the Clausius-Duhem inequality 
II Heat transfer by contact between two solid bodies  
 Study of the contact conditions between two solids 
III Energy balances on macroscopic systems 
 Detailed method to obtain rigorous macroscopic balance equations, by integration of 

microscopic conservation equations over specified bodies, 
 Comparison with more simple and intuitive methods 
 

Literature 
- Advanced transport phenomena, J.C. Slattery, Cambridge Press, 1999 
- Transport phenomena, Bird, Stewart and Lightfoot, John Wiley and Sons, 1960 
- Fundamental principles of heat transfer, WHITAKER Stephen. KRIEGER, 1977 

Subject Description 

 



 
 
 

Chemical Engineering Practice  
 
 

Subject Information 

Code EP1TM2 

Credits (ECTS) 3 

Semester February – June 

Time Allocation  
(Lec. / Prac. / Lab.) 

 - / - / 32h 

Lecturers  Pr S. Alexandrova, Dr F. Marias, Dr J.-P. Serin 

Pre-requisites   

Assessment 15 minutes examination 

Subject Information 

 
Lec. : Lectures  Prac. : Practical works (“small classes”)  Lab.: Laboratories   
 
 
 

Subject Description 

Introduction 

In the practical ENSGTI laboratory, students have the opportunity to observe, by handling 
on lab-scale devices, the physical phenomena they have studied during the lectures. They 
check the corresponding physical laws including the heat and mass transfers quantification. 
 

Learning 
outcomes 

what the students 

should know or be 

able to do right 

after the course 

 

After the course, students should be able to : 
- Understand and describe basics mechanisms occurring on simple devices of chemical 

engineering. 
- Specify influencing -parameters on these phenomena. 

Content 

Tubular heat exchanger  
Kinetics of tertio-butyle chloride hydrolysis 
Centrifuge pump 
Head loss  
Radiation phenomenon 
Critical point determination 
Gas Phase Chromatography 
Rheology 
 

Literature  

Subject Description 
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