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SCOPUL DISCIPLINEI COURSE PURPOSE

Scopul disciplinei este de a furniza studentilor
cunostintele fundamentale privind
mecanismele, legile si aplicatiile transferului de
caldurd si de masa in procese si instalatii
specifice ingineriei energetice, precum si
dezvoltarea capacitatii de analiza, modelare si
dimensionare a sistemelor termice reale.

The purpose of this course is to provide students
with fundamental knowledge on the mechanisms,
laws, and applications of heat and mass transfer in
processes and equipment specific to energy
engineering, as well as to develop the ability to
analyze, model, and design real thermal systems.

CERINTE PREALABILE PREREQUISITES

Studentii trebuie sd posede cunostinte de | Students are required to have specialized
specialitate  dobandite la  urmatoarele | knowledge acquired in the following courses:
discipline: Introducere in ingineria energetica, | Introduction to Energy Engineering, Thermal
Termotehnicd, Conversia energiei si energetica | Engineering, Energy Conversion, and General
generala Energy Engineering

OBIECTIVE OBIJECTIVES

1. Sa explice mecanismele fundamentale ale | 1. To explain the fundamental mechanisms of
transferului de caldura si de masa: conductie, | heat and mass transfer: conduction, convection,
convectie, radiatie si difuzie. radiation, and diffusion.

2. Sa aplice legile si relatile matematice | 2. To apply the governing laws and mathematical
specifice pentru calculul fluxurilor de cdldura si | relations for calculating heat and mass fluxes in
masa n sisteme simple si complexe. simple and complex systems.

3. Sa analizeze regimurile stationare si|3. To analyze steady-state and transient heat
nestacionare de  transfer  termic  in | transfer in components of energy systems.
componentele sistemelor energetice. 4. To use analytical and numerical models to
4. Sa utilizeze modele si metode de calcul | desigh heat exchangers and other thermal
pentru dimensionarea schimbdtoarelor de | equipment.

caldura si a altor echipamente termice. 5. To evaluate the influence of material
5. Sa evalueze influenta proprietatilor | properties, operating conditions, and geometry
materialelor, conditiilor de functionare si | on transfer processes.

configuratiilor geometrice asupra proceselor | 6. To use specialized software tools for the
de transfer. numerical modeling of heat and mass transfer
6. Sa aplice programe software specifice | phenomena.

pentru modelarea numerica a fenomenelor de
transfer.
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CONTINUT CURS

LECTURE CONTENT

1. Notiuni fundamentale despre transferul
termic.

2. Ecuatia diferentiald a conductiei termice.

3. Conductia termica unidirectionala in regim
permanent.

4. Transferul global de caldura.

5. Modelarea experimentala a fenomenelor de
transfer termic si masic; criterii, legi de
similitudine, ecuatii criteriale.

6. Elemente de baza ale convectiei termice;
strat limita dinamic, termic si masic.

7. Convectia termica fara schimbarea starii de
agregare.

8. Procese convective cu schimbarea starii de
agregare. Fierberea si condensarea.

9. Radiatia termica.

10. Procese complexe de transfer de caldura.
11. Transferul de masa. Legea lui Fick.

12. Instalatii schimbatoare de caldura.

1. Fundamental concepts of heat transfer.

2. Differential equation of heat conduction.

3. One-dimensional steady-state heat conduction.
4. Overall heat transfer.

5. Experimental modeling of heat and mass
transfer phenomena; similarity criteria, similarity
laws, and dimensionless equations.

6. Fundamentals of thermal convection; dynamic,
thermal, and mass boundary layers.

7. Thermal convection without phase change.

8. Convective processes with phase change.
Boiling and condensation.

9. Thermal radiation.

10. Complex heat transfer processes.

11. Mass transfer. Fick’s law.

12. Heat exchanger installations.

METODE DE EVALUARE

EVALUATION METHODS

Examen

Exam

COMPETENTE DOBANDITE

ACQUIRED COMPETENCIES

1. Intelegerea avansatd a fenomenelor termice
si difuzionale Tn aplicatii energetice.

2. Capacitatea de a efectua calcule, bilanturi si
dimensionari specifice echipamentelor de
transfer termic.

3. Utilizarea instrumentelor digitale pentru
rezolvarea si simularea problemelor de
transfer.

4. Formularea si sustinerea unor solutii tehnice
in contexte specifice sistemelor termice.

1. Advanced understanding of thermal and
diffusive phenomena in energy applications.

2. Ability to perform calculations, balances, and
design tasks related to thermal transfer
equipment.

3. Ability to use digital tools to solve and simulate
transfer problems.

4. Ability to formulate and justify technical

solutions in thermal system applications.
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