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Number of hours/ teaching workload (per 
week) 

Individual student workload (in hours per 
semester)  

Student workload 
coefficient So 

Lectures 
Auditory 
exercises 

Laboratory 
exercises 

Lectures 
Auditory 
exercises 

Laboratory 
exercises 

So 

3 1 2 60 20 40 1.33 

3*15+1*15+2*15=90 hours (3*15*1.33+1*15*1.33+2+15*1.33)=120 hours 

Total course workload  90 + 120=210 hours per semester 

Learning 
outcomes 

After finishing the course, students will be able to:  
1. demonstrate and utilize the knowledge of the phenomena and laws of the heat and mass transfer 
processes 
2. choose the most favorable thermal and diffusion operation based on the basic physical and chemical 
properties of the mixture components 
3. understand how different parameters affect the degree of separation and efficiency of different heat and 
diffusion processes 
4. set up a mass and heat balance and, in combination with equilibrium diagrams, analyze separation 
operations 
5. develop the experimental skills necessary for the work and analysis of heat diffusion processes. 

Prerequisites Mechanical Process Engineering 

Teaching methods  Lectures, auditory and laboratory exercises, mid-term tests (colloquia). 

Syllabus outline 
per week 

Lectures 
1. Introduction - technological operations and technological processes. Heat and heat exchange. Heat 
exchange by conduction. 
2. Heat exchange by convection. Heat exchange by radiation. Passage of heat. Heat balance. 
3. Heat exchangers 
4. Solution and dissolution. Evaporation-vaporization. 
5. Crystallization 
6. Drying 
7. Dryers 
8. Systematics and analysis of previously covered material. 
9. Basic terms and mass transfer operations. Distillation 
10. Rectification 
11. Absorption 
12. Adsorption 
13. Liquid-liquid extraction 
14. Solid-liquid extraction 
15. Systematics and analysis of previously covered material. 
II Practical exercises 
III Laboratory exercises 
1. Calculation of the heat transfer coefficient from the criterion equation 
2. Experimental determination of the heat transfer coefficient 
3. Determination of the heat transfer coefficient 
4. Heat exchangers 
5. Crystallization 
6. Spray drying 
7. Laboratory mid-term test (Colloquium) I 



8. Distillation   
9. Absorption 
10. Adsorption 
11. Liquid-liquid extraction 
12. Solid-liquid extraction 
13. Laboratory mid-term test (Colloquium)  II 
14. Visit to the factory 
15. Systematization of materials. Attendance verification. Laboratory mid-term test (Colloquium)  I and 
II 
      Mid-term tests are taken after the 8th week and the 15th week. Semester verification is required after 
the 15th week.  
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Additional reading 

Author  Title, publisher Year  Pages 

McCabe, W.K., Smith, J.C., 
Harriot, P. 

Unit Operations of Chemical Engineering, McGraw-
Hill, New York 

2005 299-928 

Obligations, 
assessment 
methods and 
grading system  

Type of student evaluation  
Grade 
points 

Percentage 

Pre-exam obligations 

Attendance 6 6 % 

Mid-term test I 25 25 % 

Mid-term test II 25 25 % 

Seminar paper  14 14 % 

   

Final examination 

Final examination (oral) 30 30 % 

Total  100 100 % 
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