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	Educational Objectives:  

Trening of the students on the level of ability 

1/ for the recognition of the essential transport phenomea;

2/ for the determination of transport coefficients by simple transportmodels and empirical equations

	Contents: 

Week:

1. Convective-, conductive transport, continuity theory, sources, local changes of intensive quantities;

2. Component and heat transfer, twofilm theorie

3. Heat transfer thorough solid wall with two fluid boundary layers

4. Fundamental (Damköhler) equations for units, dimensionless criteria

5. Chemosorption

6. Turbulent flow, Reynolds shear stress, mixing length, turbulent velocity profile in tubes

7. Conductivity of momentum, Hagen-Poiseuille equation, Kozeny equation for packed beds, momentum transfer, Fanning friction coefficient

8. Pressure drop of packed beds in the region of turbulent  flow, Burke-Plummer-Ergun eqution

9. Fluidization, friction factors of impellers

10. Free convection, Gr number

11. Resindence time distribution, classification of units via residence time 

12. Simultaneous component-, heat- and momentum transport, analogys

13. Mass transfer coefficients in packed columns

14. Mass transfer coefficients in fluidised beds

15. Mass and heat transfer coefficients for free convection
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	Types of Practical Exercises (Assignments) for Students:
-Calculation of convective component transport

-Examples for diffusional component flux, component source, local changes

-Calculation of mass transfer coefficient (partial and total resistances, driving forces)

-Power consumption in stirred vessel (dimensional analyse)

-Calculation of chemisorption in water-CO2 and water-NaOH system

-Calculation of –capillary viscometer (Hagen-Poiseuille equation)

                          -pressure drop of packed bed (Blake-Kozeny equation)

-Velocity profile in tube with turbulent flow

-Sedimentation in Stokes regime

-Calculation of fluidized bed via Re-Ar relation

-Calculation of heat loss for vertical wall by free convection (empirical equation)

-Residence time distributiun for a tube with laminar flow

-Calculation of Chilton-Colburn’s jD  for packed kolumn and jH factors for  tube in tube heat exchanger

-Calculation of mass transfer coefficient from Sh(( for packed tower via empirical equations

-Calculation of heat transfer coefficient from Nu(( for heat exchanger via empirical equations

-Heat transfer coefficient for a wall of an oven via empirical equations

Examination requirements: 

The whole content of lectures are included in the verbal examination.Granding is based on two written midterm examination and the final verbal examination. Every written examination consists of 5 questions. The second one is calculation, the first one is theoretical. The verbal examination contains two big questions (one from component transfer one from momentum transfer) and occasionly short questions. The minimal level is the recognition of the essential transport phenomena in concrete cases, and the knowledge of the fundamental transport equations. The knowledge of the empirical equations is fundamental too.

Questions:

Flowrates, fluxes for component, heat ant momentum; in concrete cases  the recognition of the transportprocesses for component, heat and momentum;  sources for heat and component; the twofilm theorie, partial and total resistances, driving forces; heat transfer and transfer-resistances; component transport in fluid-membranre-fluid system; criteria of similarity; component tranport with chemical reaction, fast , slow  and instantaneous reactions, the criterium Ha; the turbulence, the turbulent velocity field; the Hagen-Poiseulle equation for tubes and porous bodies; the Fanning friction factor for tubes, porous bodies, sedimentation and impellers; the movement of particle-bed; fluidisation; the charaterisation of fluidised beds; the free convection, the Gr number; the residence time, the classification of units, the first momentum, the standard deviation; the structure of the bundary layers in case of laminar and turbulent flow; the analogies (Reynolds, Prandtl,Kármán and Chilton-Colburn); component transfer coefficients in packed columns from empirical equations, component- and heat transfer coefficients in fluidised beds. 

	Signature of Head of Department::


	Signature of Lecturer:




