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TRANSPORT PHENOMENA II: HEAT AND MASS TRANSFER 

 

Aim: The scope of this course is to introduce students to the physical laws and the mechanisms 

governing heat and mass transport in engineering systems and processes. Mathematical 

modeling of fundamental heat and mass transport is presented.  

An optional computational laboratory aims to enable the student deal with realistic problems 

which cannot be solved analytically. 

 

Content: − Introduction: Mechanisms of heat transfer. Thermodynamics. Macroscopic balances. 

− Heat conduction: Thermal conductivity (solids, liquids, gases). Fourier’s law. Heat 

equation. 1-Dimensional steady state conduction. Thermal resistance. Integral form of 

the heat equation. Composite walls (planar - cylindrical - spherical).  

− Heat transport in extended surfaces: Fins. Fin Effectiveness – Fin Efficiency. 

− 2-Dimensional heat conduction in steady state. 

− Advection-Convection: Velocity boundary layer. Thermal boundary layer. 

Concentration boundary layer 

− Mass transfer: Mixture Composition. Fick’s law.  

− Transport in nonstationary media (diffusion - advection). 

− Diffusion equation.  Diffusion with homogeneous, heterogeneous chemical reaction. 

 

Hours per 

semester: 
LECTURES 39 EXERCISES 13 

LABORA-

TORY 
- 

HOME-

WORK 
98 TOTAL HOURS: 150 

 

Student 

performance/

evaluation: 

The grade in the course follows from the final (written) examination. 

The optional Computational Laboratory features brief training in computational codes, 

problem solving, delivery of corresponding technical reports and individual examination in 

the School's PC-lab. The grade of the laboratory contributes (positively) to the final grade 

by 30%. 

 

 


