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COURSE DESCRIPTION CARD - SYLLABUS

Course name
Technical rheology

Course

Field of study Year/Semester

Chemical and process engineering 3/5

Area of study (specialization) Profile of study
general academic

Level of study Course offered in

First-cycle studies Polish

Form of study Requirements

full-time compulsory

Number of hours

Lecture Laboratory classes Other (e.g. online)
30 30
Tutorials Projects/seminars

Number of credit points

5

Lecturers

Responsible for the course/lecturer: Responsible for the course/lecturer:

dr hab. inz. Jacek Rézanski dr hab. inz. Sylwia Rézanska

e-mail: Jacek.Rozanski@put.poznan.pl e-mail: Sylwia.Rozanski@put.poznan.pl
tel. 61 665 2147 tel. 61 665 2789

Prerequisites

Students starting this subject should have basic knowledge in mathematics, physics, chemistry,
statistics, engineering graphics, fluid mechanics and materials technology. They should also have the
ability to use spreadsheets, performing statistical analysis of measurement results and be ready to work
in a team.

Course objective
1. Getting students with the basic knowledge of technical rheology, in particular with properties of non-
Newtonian fluids and their microstructure, rheometry and methods of calculation of pressure loss.

2. Development of ability of perform rheological study and practical use of the results obtained from
experiment.

Course-related learning outcomes
Knowledge
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1. The student knows the basic concepts of rheology: dynamic, kinematic and extensional viscosity, flow
and viscosity curves, Deborah number, classification of fluids - [K_W11]

2. The student knows the basic rheological properties of time-independent and time dependent fluids,
viscoelastic fluids, magneto- and electrorheological fluids and methods of their mathematical
description - [K_W11]

3. The student knows the theoretical basis of capillary and rotational rheometry, measurement methods
of viscoelastic properties of fluid and extensional viscosity, advantages and disadvantages of the
different measurement methods and principles of their selection - [K_W11]

4. The student knows the basic rheological properties of polymeric fluids, two-phase systems, and
biomaterials used in the chemical industry - [K_W09]

5. The student knows the methods of calculating the pressure loss for different classes of non-
Newtonian fluids in pipelines - [K_W11], [K_W15]

Skills
1. The student is able to select an appropriate measurement method for determining the rheological
properties of the various fluids - [K_U08], [K_U18]

2. The student can perform rheological measurements using different methods - [K_U08], [K_U12]

3. The student is able to distinguish, based on the experimental studies, the rheological properties of
various non-Newtonian fluids and to use appropriate mathematical rheological models to describe the
flow curves - [K_UO08]

4. The student is able to find relation between rheological properties of fluid and their application -
[K_U07]

Social competences

1. The student understands the need to broaden their knowledge and skills due to the rapid advances in
the chemical industry. He is aware that continuous training is a way to remain competitive in the labor
market - [K_KO01]

2. The student can independently and as a team perform various tasks. He is aware of the responsibility
for their implementation within the team - [K_K04]

Methods for verifying learning outcomes and assessment criteria

Learning outcomes presented above are verified as follows:

Knowledge acquired during the lecture is verified during the exam. The exam consists of 5 open
guestions for the same number of points and about 30 closed test questions. Minimum threshold: 50%
points. Exam issues, on the basis of which questions are formed, will be sent to students by e-mail using
the university e-mail system.
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Skills and knowledge acquired as part of the laboratory are verified on a daily basis based on oral
answers and 2 final tests, consisting of 30 test questions and 4-6 open questions for the same number of
points.

Programme content

The course covers the following topics:

1. The elastic, viscous and viscoelastic response

2. Time as an additional parameter in characterizing material response

3. Simple shear of solids and fluids

4. Kinematic viscosity and dynamic viscosity

5. Influence of temperature and pressure on the rheological properties of fluids
6. Non-Newtonian fluids: definition, the concept of a generalized Newtonian fluids, classification
7. Mathematical descriptions of flow curves of time-independent fluids

8. The interpretation of the phenomena of shear thickening and shear thinning
9. Yield stress fluids (microstructure and methods of determining yield stress)
10. Time-dependent fluids (thixotropy and anti-thixotropy)

11. First normal stress differences

12. Normal stress effects (Weissenberg effect, Barus effect)

13. Mechanical models of viscoelastic liquids (Maxwell, Kelvin, Burgers)

14. Magnetorheological and electrorheological fluids

15. Viscometric flows

16. Characteristics of viscometers (gravitational capillary viscometers, orifice viscometers, falling ball
viscometers)

17. Single particle settling (falling velocity, the drag force on a spherical and non-spherical particle,
Schiller-Naumann model, Koziot model).

18. Capillary rheometry - basic equations.
19. Rotational rheometry - basic equations.

20. Measurement methods of viscoelastic fluid properties
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21. Advantages and disadvantages of rheometers: capillary rheometers, concentric cylinders
rheometers, cone-and-plate rheometers

22. Extensional viscosity — definition and measurement methods

23. Calculation of pressure drop of non-Newtonian fluid flow in channels

24. Drag reduction phenomenon

25. Rheological properties of polymeric fluids

26. Rheological properties of dispersed two-phase systems

27. Methods of estimating a shear rate

Teaching methods

1. Lecture: multimedia presentation, illustrated with examples on the board.

2. Laboratory exercises: performing rheological measurements using viscometers and rheometers.
Bibliography
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Breakdown of average student's workload

EUROPEAN CREDIT TRANSFER AND ACCUMULATION 5YSTEM (ECTS)

Hours ECTS
Total workload 125 5,0
Classes requiring direct contact with the teacher 75 3,0
Student's own work (literature studies, preparation for laboratory 50 2,0

classes, preparation for tests/exam) !

! delete or add other activities as appropriate




