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Discipline objectives (course and practical works)

The aim of the course is to have students acquire knowledge on the fundamental transport
phenomena and laboratory analysis techniques. The students will be able to understand the
physical phenomena of heat, mass and impulse transfer, which explain some industrial and
biological processes.

Practical works seek to familiarize students with basic measurements and experiments, data
collection and interpretation of the results. Students will develop practical skills and knowledge
on transport phenomena and tranfer operations, applying energy, mass and force conservation
laws, with implications in food science and biotechnology.

Contents (syllabus)

Course (chapters/subchapters)

Vector calculus. Gradient. Divergence. Rotor. Interpretation and applications

Transport phenomena. General introduction.

Heat transfer.

Introduction. Conduction. Convection. Forced convection. Thermal radiation. Phase change.
Transfer phenomena with phase change. Complex heat transfer phenomena. Global heat
exchange.

Mass transport.

Basic concepts. Molecular diffusion. Fick’s laws. Similarities between transfer phenomena.
Mass transfer in gas-liquid, liquid-solid, and liquid-liquid systems. Operations with substance
transfer. Applications.

Momentum transport.

Basic concepts. Momentum transfer on one direction. Ideal fluids. Fluid dynamics. Viscosity of
fluids. Newton s law. Newtonian and non-Newtonian fluids. Reynolds number. Bernoulli s
equation. Pipe flow.

Practical works
Vector calculus and applications
Measuring the surface tension using the stalagmometer
Measuring the relative viscosity with Oswald viscometer




Measuring the dynamic viscosity with Oswald viscometer
Measuring the dynamic viscosity based on Stokes law
Study of the thermal radiation. Stefan-Boltzman's law
Study of the thermocouple

Measuring the specific heat of solids

Measuring the specific heat of water

Measuring the adiabatic index

Applications of heat transport

Applications of mass transport

Applications of momentum transport

Final laboratory evaluation
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Evaluation

Evaluation form Evaluation Methods Perqentage ofjthe

final grade

Exam Written examination 70%
Appreciation of  the | Oral assessment during the semester,
activity during the | verification tests and laboratory 30%
semester colloquium.
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