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SCOPUL DISCIPLINEI

COURSE PURPOSE

Scopul disciplinei Termotehnica este de a oferi
studentilor cunostintele fundamentale privind
principiile termotehnice, procesele de conversie
a energiei termice si legile termodinamicii
aplicate sistemelor energetice, precum si
metodele de analiza si calcul pentru evaluarea
performantei  proceselor termice. Cursul
urmareste dezvoltarea capacitatii de intelegere
a fenomenelor termice, a eficientei energetice
si @ impactului asupra mediului.

The objective of the course Thermal Engineering is
to provide students with fundamental knowledge
of thermal engineering principles, thermal energy

conversion  processes, and the laws

of

thermodynamics applied to energy systems, as well

as analytical and calculation methods

for

evaluating the performance of thermal processes.

The course aims to develop the ability

to

understand thermal phenomena, energy efficiency,

and environmental impact.

CERINTE PREALABILE

PREREQUISITES

Studentii trebuie s3a posede cunostinte
fundamentale dobandite la disciplinele: Analiza
matematica, Matematici speciale, Fizica.

Students are

required to have fundamental

knowledge acquired in the following courses:
Mathematical Analysis, Special Mathematics, and

Physics.

OBIECTIVE

OBIJECTIVES

e Intelegerea principiilor fundamentale ale
termodinamicii aplicate sistemelor energetice.
e Cunoasterea proceselor de conversie a
energiei termice si a legilor care le guverneaza.

e (Capacitatea de a analiza si calcula
performanta proceselor termice simple si
combinate.

e intelegerea conceptelor de eficientd

energeticd si a impactului proceselor termice
asupra mediului.

e Aplicarea  metodei
rationamentului  ingineresti
problemelor termice.

analitice si a
in  rezolvarea

e Understand the fundamental principles
thermodynamics applied to energy systems.

of

e Acquire knowledge of thermal energy conversion

processes and the governing laws.

e Develop the ability to analyze and calculate the
performance of simple and combined thermal

processes.

e Understand concepts of energy efficiency and

the environmental impact of thermal processes.
e Apply analytical

methods and engineering

reasoning in solving thermal engineering problems.

CONTINUT CURS

LECTURE CONTENT

1. Notiuni generale de termotehnica. Obiectul
termotehnicii. Metode generale de studiu.
Sistem termodinamic. Stare de echilibru
termodinamic. Marimi de stare. Postulatele

1. General concepts of thermal engineering. Object
of thermal engineering. General methods of study.

Thermodynamic
equilibrium.  State

system.

variables.  Postulates

Thermodynamic

of
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termodinamicii

2. Primul principiu al termodinamicii. Energia
internd. Lucrul mecanic.Caldura. Formularile
primului principiu al termodinamicii. Expresiile
matematice ale  primului  principiu  al
termodinamicii pentru sisteme deschise si
sisteme inchise

3. Gazul perfect. Generalitati. Caldura specifica
a gazului perfect

4, Transformari de stare (procese
termodinamice) simple ale gazelor perfecte

5. Principiul al doilea al termodinamicii.
Entropia. Procese ciclice (cicluri
termodinamice). Teorema lui Carnot. Entropia
gazelor perfecte.

6. Amestecuri de gaze

7. Vaporizarea la presiunea constanta. Diagrame
termodinamice ale vaporilor

8. Ciclurile motoare ale vaporilor de apa

9. Arderea  combustibililor.  Compozitia
combustibililor. Puterea calorica

10. Calculul arderii. Diagrama H-t (I-t).
Temperatura de ardere. Controlul arderii

11. Ciclul Rankine. Randamentul termic.
Metode de crestere a randamentului termic

thermodynamics.

2. First law of thermodynamics. Internal energy.
Mechanical work. Heat. Formulations of the first
law of thermodynamics. Mathematical expressions
of the first law for closed and open systems.

3. Ideal gas. General properties. Specific heat of an
ideal gas.

4. Simple state transformations (thermodynamic
processes) of ideal gases.

5. Second law of thermodynamics. Entropy. Cyclic
processes  (thermodynamic  cycles). Carnot
theorem. Entropy of ideal gases.

6. Gaseous mixtures.

7. Vaporization at constant pressure.
Thermodynamic diagrams of vapors.

8. Steam power cycles.

9. Combustion of fuels. Fuel composition. Calorific
value.

10. Combustion calculation. H-t and I-t diagrams.
Combustion temperature. Combustion control.

11. Rankine cycle. Thermal efficiency. Methods to
increase thermal efficiency.

METODE DE EVALUARE

EVALUATION METHODS

Examen

Exam

COMPETENTE DOBANDITE

ACQUIRED COMPETENCIES

1. Aplica principiile termodinamicii pentru
analiza proceselor termice.

2. Efectueaza calcule privind proprietatile
termice ale gazelor si vaporizarea sub diferite
conditii.

3.  Reprezinta si utilizeaza  diagrame
termodinamice (p-V, T-s, h-s) pentru procese si
cicluri.

4. Analizeaza si compara diferite cicluri termice
(Rankine, Carnot, etc.) din punct de vedere al
performantei energetice.

5. Evalueaza pierderile de energie si eficienta
proceselor termice.

1. Apply the principles of thermodynamics to
analyze thermal processes.

2. Perform calculations of thermal properties of
gases and vaporization under various conditions.

3. Represent and use thermodynamic diagrams (p-
V, T-s, h-s) for processes and cycles.

4. Analyze and compare different thermal cycles
(Rankine, Carnot, etc.) in terms of energy
performance.

5. Evaluate energy losses and efficiency of thermal
processes.
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