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1st Year-Semester 1 (September-January):
“Basic Sciences”

UV ST1 — Transfer Phenomengd 4 ECTS

Objectives: To acquire fundamental knowledge and to understtamderminology and the scientif
concepts used to describe mass and energy corisenag well as transfer phenomena. This ses
prepares the students to access to a specializgideening knowledge, applicable to industi
processes and energy conversion systems.
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Content:

Thermodynamicsopen/closed system, ideal and real gases, sfatiens, I and 2° law, exergy
analysis.

Fluid MechanicsBernoulli's law, pipe flow, Reynolds number, fescon obstacles, Navier-Stok
equations

Heat TransferConduction, Convection and Radiation heat transfe

Mass TransferFick’'s law, mass diffusion, convective mass tfansvith and without chemicg
transformation, heat-mass analogy.

Heat Exchangerdain Technologies and Design principles
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UV ST2 — Introduction to Energy and Environmental Issuess 3 ECTS

Objectives: To describe the international policy context ofrgigeand environmental issues. To
know the key figures, the national and internati@mesanmitments and they consequences in polici
and regulations. To understand the possible activagonstraint frame

Content:

Energy and Environmental Policie&ey figures, History of policies, Long term andidberm
objectives

Stakeholders analysiMultiscale analysis and decision mechanisms
Policies/Standards/Reqgulatior{3ase studies

UV MIG 1 — Foundations in Mathematics| 4 ECTS

Objectives: To ensure the minimum knowledge required in mathiesiand statistics for specif
lectures in energy and environment.

Content:

Statistical BasicsDescriptive statistics, data set processing, gty

RegressionSimple and multiple linear regression

Math BasicsAnalysis, Laplace/Fourier Transform, Partial date and Differential equations, Line
Algebra
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UV MIG 2 — Foundations in Economics| 3 ECTS

Objectives: To understand the contemporary economic systemshairdinfluence on the process
of managerial decisions. To learn the basic coscepd techniques of accountancy in orde
facilitate the communication with accountants, ficial managers, bankers and auditors.
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Content:

Fundamental of economic&lobal economy, supply & demand, GDP and standéiiving, labor
markets and unemployment, investments & savings@uic growth, foreign trade and internatio
economics.

Finance & Accounting Accountinc basic principles, financial statemerdssets, liabilities an
shareholders’ equity, role of the financial managerestment decisions capital markets, debt pg
and firm value, case studies.
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UV MIG 3 — Putting Innovation Into Practice | 3 ECTS

Objectives: To gain the basic knowledge necessary to buildows professional company, T
become familiar with the rules and laws of Intdiled Property Rights, To gain basics
entrepreneurship and its implementation.
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Content:Management of innovation, Entrepreneurship, Busimpen, Intellectual Property rights,
Strategy Management, Communication tools for intiona Case studies

UV SSG1 — Management 1: Foundation{ 4 ECTS

Objectives: To understandhe reason of a project in link with the compangivity. To be able tq
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have a global view of a project with all its asgedo master usual tools (informatics) for proj
manager. To manage team mobilized for a projectaduire the methods and practices require
manage a project within a complex and internatidrzahework; Different aspects are described:
cycle, reference documents, project contract, tpesect, supervision, cost control, performan
deadlines and risk management.

Content:

Tools for Project ManageCommunication Management, Risk Management, Gadnflianagement
Team Building, Leadership — Project Manager BehayicClosing and Project Knowledg
Management, Tools for Project Manager (MS project)

Intercultural ManagementSelf awareness, perception of self and the otstereotypes, cultura
variables, ethnocentrism to ethno relativism, itu#ural communication, cultural profiles a
business environment

UV SSG2 — Organization Scienc{ 3 ECTS

Objectives: To understand sociology analysis of organizatians @perational units in industry, tf
relationships and impacts in a project development.

Content:
Intro to OrganizatiorSciencesActors and strategies, definitions of OrganizatiBroject dynamic
and time aspects, case studies

Qualitative MethodologyHow to collect non formalized data, how to prepand drive an interview.

UV PR1 —Project1] 4 ECTS

Objectives: To learn in practice teamwork, to find and summearevant information once given
subject, to become familiar with main tools foetdture review.

Content:

Case 1 Every project group (3-4 students) will be assigaggart of a subject. A team work insi
the group and with the other sub groups will previde overall work.

Feedback on the experience of learning by doirtgarfield of project management will used throu
regular milestones. Main subject and sub subjeetsijadated each year by the pedagogical team
Following this path each semester (moreover in cdse 4" semester done in a company) ,
Master done by the students will be similar tdaster of Engineering.

Case 2:In link with the pedagogical team, it can be pokesifor selected number of voluntary

students to design this Project and the two otlesdin the ? and 3' semesters) as a resea
activity. The subject must be in link with the reseh activity of the DSEE in order to ensure a g
supervision of the students. Added to"asémester done in a laboratory these 3 researgbcts
provide the master a research touch similar tmtieeprovided in Master of Science.
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UV LV1—Language 1| 2 ECTS

Objectives: To make the students able to communicate in Freamclirrent life, for job interviews

and in professional situations (meeting and worki@gorts). To support their social, cultural 3
professional integration by a better knowledge @&hEh culture. At the end of the course, stud
will get a French diploma (TEF, Test d’Evaluatiomrancais), assessing their language proficie
For native French speakers French course is replaced with Spanish course.
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Content: Intensive trainings are scheduled periodically gltre 3 academic semesters of the Ma|
course, as well as regular classes, once a weattel8t are divided into small groups, depending
their French level. Oral participation is favor#fisits and social events are also organized to tjieeg
students the opportunity to meet French people diswbver some cultural aspects of Nantes an

Ster
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region.

1st Year-Semester 2 (February-July):
“Eco Technologies and Environment Process Enginegrin

UV ST3 — Environment and Process Engineerin( 3 ECTS

Objectives: To be able to understand environmental proces;esigng and to design solid-g
processes and define adapted industrial technaldgieapplications related to combustion afed
dusting.

Content: Chemical Reaction Engineering applied to environaemprocess (Energy & Mas




Balances). Solid-gas Process Engineering: chaizatien of particulate solids and powders, fl
through porous media, engineering and design a@fifled beds and cyclones, industrial applicatio

UV ST4 — Incineration and Waste Minimization | 3 ECTS

Objectives: To be able to design process related to combust@ia waste incineration, gasification,

solid thermal treatment, catalytic reactions. Tharse stresses the necessity to take into accloent t

economic criteria, the legal constraints, the emvinental impact (control and reduction of pollut
and waste generation), and the energy costs im tvdkefine an optimal design of processes.

Content: Incineration & Combustion Processes: conventionadlsf waste as fuel, basics

of

combustion and flames, combustion equipment amthfigs, thermal techniques for waste treatment,

incineration and gasification, energy recovery,luytmn control equipment, ash disposal faciliti

eS,

planning and strategies, case studies of succedsfaalnre. Waste Minimisation and Process

Integration: typical causes and sources of wastearigdous wastes, benefits and implementation

waste management program, methodology and pratdiclahiques to minimise waste, case studigs.
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UV ST5 — Air & Soil Remediation | 3 ECTS

Objectives: This course gives an overview of the main treatmgmicesses applied in fields

including air treatment, industrial gas purificatiand soil remediation. It combines both theorética

engineering knowledge and practical know-how (npirgject, industrial case studies).

Content: Flue gas treatment Technologies: to be able torstated, design main technologies

adapted for flue gas cleaning Biological Gas TrestimOdour and COV treatment using biologica

filters are presented in this module through arfidsy project” seminar. Soil treatment: Overview

main technologies employed to treat soils polldtgdhdustrial activities (oil,heavy metals, chentica

compounds etc.)
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UV ST6 — Water Treatment Processe! 4 ECTS

Objectives: This course gives an overview of the main treatnpeatesses for drinking water a

nd

wastewater treatment. A multi-scale approach issldged including description of mechanisms,

conventional models, technology presentation, sysdesign and economic analysis. Students

will

gain knowledge about legislation regarding polltitdiscard, and how to design and/or optimize

treatment processes in order to respect pollutaigsions thersholds.

Content: Biological Wastewater Treatment: Pollutant fractian wastewater and main

microbiological processes occurring in biologicastewater treatment plant are first presented,

with

an emphasis on activated sludge treatment probehsstrial wastewater treatment. Drinking Water
Treatment: Basics of drinking water treatment psses are presented along with a background of

physico-chemical involved in water treatment prgess Stormwater management and treatment.

UV ST7 — Water Strategies and Innovation 3 ECTS

Objectives: To understand the main strategies and the drivorget for innovation in water

management and water treatment technologies. Tothelstudents to identify decision-makers

and

understand the role of the main actors. To undadsteew avenues for drinking and wastewater

management (industrial, domestic, stormwater) withulti-scale approach.

Content: Water Strategies: use and treatment of water dvwercburse of human history, t

ne

interrelationship between the water environment jmblic health, and the prospects for advanced
treatment. PPCPs in the environment measure aatineat: Definition of Pharmaceuticals and

Personal Care Products as Pollutants (PPCPs), dhvaveasure PPCPs in Environment (water, s

and how it affects ecosystems and health. Innowvatiavater for the future: Ecological sanitatiordan

decentralized extensive wastewater management. kéemb processes as a solution
desalinization and water treatment.
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UV ST8 — Process Modeling, Simulation and Contro| 4 ECTS

Objectives: Based on solids knowledge gained in process engimeéJV-ST3, ST4 & ST5), this

course aims at giving students the ability to uwe most widespread software-tools dedicate

g to

process modeling and control. Basic skills on hawobtain and compile data from static and

dynamic systems will be provided using linear mdthdr'he main objective is to enable student

S to

reduce environmental impact and energy consumptfomew or existing environmental processes

trough both modeling, simulation and control apphess.

Content: An introduction to the field of process modelingfirst given by highlighting difference
between mechanistic and empirical approaches dynanai static modeling.

[72)
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The course includes four different modules (onlg tave mandatory).
1) process control, MATLAB for linear system, antM8LINK for dynamic process control.

2) process modeling & design, with practices on seftwares: ASPEN+ for static air, waste and

Energy system modeling and optimization, and BIOWgmwastewater treatment processes
3) modeling of pollutant dispersion in the surroimgd environment
4) modeling of membranes processes for water teyatm

UV SSG3 — Management 2 : Risk Analysis and Environent Management]| 4 ECTS

Objectives: To provide an overall view of energy and environtaérssues on a planetary scale
identify the scientific, technical, social, economiegal and political stakes linked to sustaing
management, to help the students to identify dacisiakers and understand the role of the n
actors. At the end of the course, the studentsbeilfamiliarized with all aspect of environment
risk and safety management systems and how thesalving and being implemented by industt

Content: International Environmental Management: method@sgif environmental audits,
implementation of environmental management syst&@14001), materials inventory and
substitution, recycling, and recovery, life cyctealysis Sustainability Management: the company,
social and natural environment — environmental envos constraints: effects on business activiti
— sustainable development: principles and praciicplementation, eco-efficiency, industrial
ecology — adaptation of environmental managemesiesys ISO14001 and life cycle assessment
ISO4040 to requirements of sustainability managent@ase studies. Risk Analysis: major
qualitative and quantitative methods of risk anacpss safety analysis, case studies.

UV PR2 — Project 2| 4 ECTS

Objectives: To apply technical knowledge, engineering toolsdmcess design and control and
learn to optimize organization of work in a projesam.

Content:

Case 1 An engineering project dedicated to design, maagllicontrol of an industrial proce
applied for solid, air or water treatment, or eryergcovery will be realized to complete this cout
Each project is carried out by a team o 3 studmmdssupervised by a tutor

As for the ®' semester, by following this path (moreover in cafse 4" semester done in a compan
the Master done by the students will be similaa kdaster of Engineering.

Case 2:As mentioned for the*1semester, in link with the pedagogical team, it ba possible fo
selected number of voluntary students to design Rdject as a research activity. The subject 1
be in link with the research activity of the DSEEorder to ensure a good supervision of the stsd
Added to a % semester done in a laboratory these 3 researgcts@rovide the master a resea
touch similar to the one provided irviaster of Science.
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UV LV2 — Language 2| 2 ECTS

Objectives: To make the students able to communicate in Franclurrent life, for job interviews
and in professional situations (meeting and worki@gorts). To support their social, cultural 3
professional integration by a better knowledge @&nEh culture. At the end of the course, stud
will get a French diploma (TEF, Test d’Evaluatiomrancais), assessing their language proficie
For native French speakers French course is replaced with Spanish course.
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Content: Intensive trainings are scheduled periodicallynglthe 3 academic semesters of the M3
course, as well as regular classes, once a weattel8t are divided into small groups, depending
their French level. Oral participation is favor#fisits and social events are also organized to tjieg
students the opportunity to meet French people diswbver some cultural aspects of Nantes an

ster
J on

d its

region.

2nd Year-Semester 1 (September-January):
“Energy systems and Services for Efficiency”

UV ST9 — Thermodynamics for Energy system{ 3 ECTS

Objectives: To gain necessary knowledge about concepts, thgmaogcs cycles and technologi
in order to be able to design energy production @m/ersion systems. Application cover heat
power generation as well as refrigeration cycles.

and

Content: Steam cycle, gas turbine cycle, combined cycld&at and power generation, nuclear




power cycle, refrigeration cycle, efficiency, COP

UV ST10 — Renewable§ 3ECTS

Objectives: To gain necessary knowledge about alternative gneggources and their technig
implementation. To understand energy conversion sinthge for renewable technologies and
evaluate the limits of their potential use.

Content: Solar Photovoltaic, Solar Thermal, Wind energyrBass resources, Geothermal, Oc
Energy

UV ST11 — Energy system 4 ECTS

Objectives: To understand operation principles and design densiions of systems used for he
mechanical and electrical energy generation orstaamation. To know the technologies of h
engines, turbines, boilers and Internal Combudiingines (ICE). To be able to perform calculat
of thermo-physical phenomena running in the equigmeo initiate the students with modeling
complex thermodynamic cycles involved in ICE. Talerstand the formation of pollutants in
ICE and their controlling techniques.

Content:

Heat Engines and Boiler§uels technologies, combustion, firing soluti@ml equipment, desig
and technologies of boilers, flow in nozzle, Steand gas turbines, CHP, demonstration of b
constructions and discussion of operation termdiarits

Design and innovation in ICEEgine design and operation parameters, modediagengine flow anc
combustion processes, spray equations and spragtrpgon, preparation of fuel-air mixture
chemical thermodynamics models for combustion doniss

UV ST12 — Energy Efficiency and Service{ 4 ECTS

Objectives: To be able to evaluate the energy demand and ingplestrategies of energy savin
taking into account both societal and environmefgatures (transports, air and water manager|
systems, interactions between the different stdkiehs). To acquire the methodology skills and
able to select the best technical solution fromtiseale analysis of systems, including buildin
districts, cities and industrial sites.
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Content: Energy Efficiency, Energy Demand and Strategie€iE, Application to Residential
Sector, Technical and Economical analysis of enepgins

UV ST13 — Energy Networks| 3 ECTS

Objectives: To provide understanding of energy network issueglementation, manageme
interconnection, multiscale approach, energy ressurand systems compatible with netwo
Networks and Energy Efficiency.
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Content: Electricity Networks, Smart Grid, Smart Meteringgadiing & Cooling Networks

UV ST14 — Energy Modelling and Optimization| 3 ECTS

Objectives: To be able to use relevant tools and model forggnengineering, depending the sc
studied (system, process, industrial plant, regbmuntry...) in view of proposing the most efficig
energy systems mix

ale
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Content: Themodynamic tools for optimization (Pinch Metho&xergy optimization...)
Thermoptim, Retscreen, LEAD

UV SSG4 (Option 1) — Management { 4 ECTS

Objectives: To be able to analyze collective action at workl gmoject dynamics in link with
individual logics. To be aware of the individuabllective and social stakes related to managentfe
industrial projects. To communicate efficientlyvarious situations and contexts. To understand
factors affecting both good and bad team performsnén addition the course aims at help
participants to work effectively and to negotiate intercultural settings, through a bet
understanding of their own cultural conditioninglaawareness of the differences in management
conflict styles throughout the world.
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Content:
Team work and Communicatiol€ommunication modes and appropriate selectigterding and
responding skills, communication with an audiensglling and negotiation skills, team buildin
setting targets and support provisions, improviegnt efficiency and motivation, good practic
problems and conflicts resolution.
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Project ManagementProject Management, Project Planning, Project Sdivey] Project Cos
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management, Case Study
International Negotiationg\ctors and Processes, instrumental and behaasgacts, stake, conflig
convergence & divergence, consultation, confrootaéind conciliation

UV SSG4 (Option 2) — Energy Managemen| 4 ECTS

Objectives: To examine sustainable options for energy prodactsupply and consumption and

to

enable a critical evaluation of emerging ideas &muthnologies. To understand the energy recoyvery
and management techniques of production and disib systems. To know incentives, maket
opportunities and requirements for improving enegtjiciency in the different sectors. To know the

methods of energy audit.

Content: Energy & Environmental Auditing, Energy Managemédaconomics of Energy Project

(Carbon markets, Energy markets), Standardizati@né&rgy

UV PR3 - Project 3| 4 ECTS

Objectives: To be able to gather relevant information abogiven subject, To be able to provi
pedagogical materials, To be able to “teach” thdience

Content:
Case 1A part of a course given by a regular lecturedentified to become a subject for a groug
3 students (and removed from his/her course). Togpghave to work in strong link with the lectul
in order to prepare and present this part of thesmto the rest of the class. As for tiesémester
by following this path (moreover in case of*asemester done in a company), the Master doneeb
students will be similar to llaster of Engineering.

Case 2:As mentioned for the*1semester, in link with the pedagogical team, it ba possible fo
selected number of voluntary students to desigs Rindject as a research activity. The subject 1
be in link with the research activity of the DSEEorder to ensure a good supervision of the stsd
Added to a # semester done in a laboratory these 3 researgctz@rovide the master a resea
touch similar to the one provided irMviaster of Science.

UV LV3 — Language 3| 2 ECTS

Objectives: To make the students able to communicate in Franclurrent life, for job interviews
and in professional situations (meeting and workiegorts). To support their social, cultural 3
professional integration by a better knowledge @nEh culture. At the end of the course, stud
will get a French diploma (TEF, Test d’Evaluatiomkrancais), assessing their language proficie
For native French speakers French course is replaced with Spanish course.

Content: Intensive trainings are scheduled periodicallynglthe 3 academic semesters of the Ma
course, as well as regular classes, once a weatke8t are divided into small groups, depending
their French level. Oral participation is favor#fisits and social events are also organized to tjie€
students the opportunity to meet French peopled@ubver some cultural aspects of Nantes and
region.
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2nd Year-Semester 2 (February-July):
“MS Thesis”

FEM — Master Thesis| 30 ECTS

Objectives: Crowning achievement of the studies, the profesdiproject is the springboard towar,
professional activity. According to one’s persocateer objective, every student can choose to (
out either an industrial or research project fopaaiod of 6 months. The internship gives
opportunity to get a consistent professional exqme® as an engineer in a company, an institutig
a laboratory, having activities in the energy ovimmmental area. The mission assigned must an
a real industrial need, whilst the results obtairfeale to bring a real added value. As
demonstration of the ability of the student to tesshnical and engineering knowledge, the exer
enables to evaluate in a professional situationrteidual management skills, as well as the i
and intra personal qualities.

ds
tarry
he

n or
swer
de
cise
ter

Content:
The subject must include:
- Technical, scientific achievements (conception, igies optimization, improvement d

—h

processes, industrial units, farms...)




- And/or implementation of new methodologies, or sgs of management (hygiene, safety

and environment (HSE), risk, ...)

- Analysis of the global context, by considering theonomical, financial, social, human,

cultural, geographical, policy and regulations atpe
All along the duration of the project, the studsrdupervised by two tutors:
- One in the company or the laboratory, who defifesnissions and guarantee an adeq
environment for the development of the student’skwo
- Another one from the Ecole des Mines de Nantes, (@han academic referee), may ad
or support the student during the project.

uate
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At the end of the project, a Master thesis is stieahiby the student to both the tutors. This is
followed with an oral defense in front of a juryhd global evaluation of the exercise is based en th

partial assessments made by each tutor and thefiting defense.




