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SCOPUL DISCIPLINEI

COURSE PURPOSE

Disciplina contribuie la dezvoltarea de compe-
tente avansate privind intelegerea, analiza si
aplicarea sistemelor moderne (avansate) de
stocare a energiei electrice si termice, in paralel
cu utilizarea de combustibili alternativi in
procesul complex de producere a energiei
electrice si termice. De asemenea, disciplina
urmareste formarea specialistilor capabili sa
contribuie la integrarea surselor regenerabile si a
combustibililor alternativi si optimizarea functio-
narii sistemelor energetice de producere a
energiei in contextul unei energii curate.

The discipline contributes to the development of
advanced skills regarding the understanding,
analysis and application of modern (advanced)
electrical and thermal energy storage systems, in
parallel with the use of alternative fuels in the
complex process of electrical and thermal
energy production. The discipline also aims to
train specialists capable of contributing to the
integration of renewable sources and alternative
fuels and optimizing the functioning of energy
production systems in the context of clean
energy.

CERINTE PREALABILE

PREREQUISITES

Cunostinte generale privind functionarea
sistemelor electrice si energetice; cunostinte
economice de baza, abilitati de utilizare a
instrumentelor software si digitale

General knowledge of the operation of electrical
and energy systems; basic economic knowledge,
skills in using software and digital tools.

OBIECTIVE

OBJECTIVES

o familiarizarea cu principalele tehnologii
utilizate pentru stocarea energiei electrice si a
caldurii;

¢ analizarea rolului combustibililor alternativi in
sistemele de producere a diferitelor forme de
energie;

e studierea  structurilor constructive si
functionale ale diferitelor sisteme de producere
a energiei;

¢ intelegerea fenomenelor si metodelor ce stau
la baza utilizérii biocombustibilor si a
combustibililor alternativi in sistemul de
producere, utilizare si consum a diferitelor forme
de energie;

¢ dezvoltarea capacitatii de a utiliza modele de
simulare si analizd a diferitelor sisteme de

e familiarization with the main technologies
used for storing electricity and heat;

¢ analyzing the role of alternative fuels in the
production systems of various forms of energy;

e studying the constructive and functional
structures of various energy production systems;

¢ understanding the phenomena and methods
underlying the use of biofuels and alternative
fuels in the system of production, use and
consumption of various forms of energy;

¢ developing the ability to use simulation and
analysis models of various energy production
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producere si stocare de energie;

e utilizarea instrumentelor software si a
indicatorilor de eficienta energetica i
economica pentru analiza si previzionarea

performantelor specifice unor tehnologii de
producere, stocare si consum a diferitelor forme
de energie;

e crearea de scenarii si recomandari strategice
bazate pe date, pentru optimizarea functionarii
sistemelor de producer a diferitelor forme de
energie Tn scopul declarant al reducerii emisiilor
de carbon;

e explorarea provocarilor legate de integrarea
surselor regenerabile si a combustibililor
alternativi in sistemele energetice moderne;

¢ analiza impactului tranzitiei de la combustibilii
clasici la cei alternativi asupra eficientei
energetice a sistemelor de producere, transport
si consum a energiei electrice si termice.

and storage systems;

¢ using software tools and energy and economic
efficiency indicators to analyze and predict the
specific performances of technologies for the
production, storage and consumption of
different forms of energy;

e creating data-based scenarios and strategic
recommendations to optimize the operation of
production systems for various forms of energy
with the stated goal of reducing carbon
emissions;

e exploring the challenges of integrating
renewables and alternative fuels into modern
energy systems;

¢ analysis of the impact of the transition from
classic to alternative fuels on the energy
efficiency of electrical and thermal energy
production, transport and consumption systems.

CONTINUT CURS

LECTURE CONTENT

1. Oportunitatea si obiectivele cercetarii n
domeniul stocarii energiei si a utiizarii
combustibililor alternativi.

2. Tehnologii utiizate pentru stocarea energiei
electrice: stocarea mecanica, stocarea
electrochimica, stocarea electromagnetica.

3. Aspecte teoretice privind dimensionarea unui
sistem de stocare a energiei elecrice.
Acumulatorul plumb-acid cu covor de sticla
absorbant sigilat, acumulatorul plumb-acid cu
gel sigilat, acumulatorul  plumb-carbon,
acumulatorul litiu-ion si acumulatorul hibrid
apos litiu-ion.

4. Acumularea caldurii, principii si solutii de
realizare: scop, principiu si tipuri de acumulare a
energiei termice.

5. Acumularea caldurii in sistemele de
alimentare cu caldurd: acumularea naturala,
tipuri de acumulatoare, capacitati de acumulare,
eficienta.

6. Incadrarea acumulatoarelor de caldurd in
schemele termice specifice.

7. Utilizarea resurselor energetice alternative:
aspecte generale, tipuri de resurse, bariere de
utilizare.

8. Tehnologii de producere a caldurii prin
valorificarea directa a combustibililor alternativi.
9. Tehnologii de producere a caldurii prin

1. The opportunity and objectives of research in
the field of energy storage and the use of
alternative fuels.

2. Technologies used for storing electrical
energy: mechanical storage, electrochemical
storage, electromagnetic storage.

3. Theoretical aspects regarding the
dimensioning of an electrical energy storage
system. The lead-acid battery with sealed
absorbent glass mat, the sealed gel lead-acid
battery, the lead-carbon battery, the lithium-ion
battery and the lithium-ion aqueous hybrid
battery.

4. Heat accumulation, principles and
implementation solutions: purpose, principle
and types of thermal energy accumulation.

5. Heat storage in heat supply systems: natural
storage, types of accumulators, storage
capacities, efficiency.

6. Incorporating heat accumulators into specific
thermal schemes.

7. Use of alternative energy resources: general
aspects, types of resources, barriers to use.

8. Heat production technologies through direct
utilization of alternative fuels.
9. Heat production technologies through indirect
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valorificarea  indirectd a  combustibililor
alternativi.

10. Tehnologii de producere a energiei electrice
si termice n cogenerare folosind biomasa,
gazificarea carbunilor, pile de combustie.

11. Hidrogenul.

utilization of alternative fuels.

10. Technologies for producing electricity and
heat in cogeneration using biomass, coal
gasification, fuel cells.

11. The hydrogen.

METODE DE EVALUARE

EVALUATION METHODS

Examen

Exam

COMPETENTE DOBANDITE

ACQUIRED COMPETENCIES

¢ ajustarea proiectelor de produse sau de parti
de produse astfel incat acestea sa indeplineasca
ndepireasca cerintele;

e creearea sifsau executarea unui plan sau
specificatie pentru proiectarea unor sisteme
industriale, materiale, produse sau a unui plan
de productie, bazate pe concepte de design
estetic si/sau functional;

¢ descoperirea defectelor in circuitele electrice
si repararea lor;

e testarea si Tnlocuirea de componente electrice
si cablajele, utilizand aparate de verificat prin
masurare, echipamente de lipit si scule de méana;
e asamblarea de echipamente si aparate
electromecanice in conformitate cu specificatiile
acestora;

e explicarea schemelot electrice care arata
conexiunile dintre dispozitive, cum ar fi
conexiunile electrice si de semnale.

¢ adjusting product or product part designs so
that they meet requirements;

e creating and/or executing a plan or
specification for the design of industrial systems,
materials, products or a production plan, based
on aesthetic and/or functional design concepts;

e discovering defects in electrical circuits and
repairing them;

e testing and replacing electrical components
and wiring, using testers, soldering equipment
and hand tools;

¢ assembling electromechanical equipment and
devices in accordance with their specifications;

¢ explaining electrical schematics that show
connections between devices, such as electrical
and signal connections.
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