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MAGNETIC FIELD CONTROLLED FLUID TRANSDUCERS, ANALYSIS AND APPLICATIONS

Course

Proposed by Discipline Year/Semester
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electrical engineering Course offered in

and space technologies English

Type of studies Requirements

Doctoral School elective

Form of study
full-time

Number of hours

Lecture Tutorials Projects/seminars
8
Number of credit points

2

Lecturers

Responsible for the course/lecturer: Responsible for the course/lecturer:
dr hab. inz. Cezary Jedryczka, prof. PUT

email: cezary.jedryczka@put.poznan.pl

phone: +48 61 665 2396

Faculty of Control, Robotics, and

Electrical Engineering

Poznan University of Technology

ul. Piotrowo 3a, 60-965 Poznan,

Poland

Prerequisites
Knowledge: the student has knowledge about methods describing systems with electromagnetic field and
knowledge about numerical methods for solving partial differential equations in electromagnetism.

Skills: the student is able to describe electromagnetic field and to form numerical, finite difference
schemes for electromagnetic field equations.

Social competencies: the student is aware that in conducting research he/she must abide by the code of
ethics for electric al engineering and information engineering.
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Course objective

Acquiring knowledge about: fluids of rheological properties controlled by means of magnetic field; principle
of operation and applications of transducers with magnetic fluids; analysis of coupled phenomena
problems in electromechanical transducers with magnetorheological fluids.

Course-related learning outcomes

Knowledge
A PhD student who graduated from doctoral school knows and understands:

1) the views and opinions presented in the literature on electrical engineering and on numerical method
and models used in the analysis and designing the devices with magnetic fluids, [P8S_WG/SzD_WO01]

2) advanced knowledge about development trends in the area of modern electromechanical transducers
and can elaborate the numerical methods of coupled field analysis in those devices. [P8S_WG/SzD_WO03]

Skills

A PhD student who graduated from doctoral school can:

1) able to properly match numerical methods for the problem of coupled field analysis in the systems that
are studied in the PhD thesis, [P8S_UW/SzD_U02]

2) make use, in advanced way, of commercial as well as in house developed tools for solving advanced
coupled phenomena problems and to critically evaluate the results of research in the field of magnetic
fluids applications, [P8S_UK/SzD_U04]

3) able to present a paper at technical/scientific conference in his/her native language and in at least one
foreign language, in the area of computer methods of analysis of transducers with magnetic fluids.
[P8S_UK/SzD_U08]

Social competences

A PhD student who graduated from doctoral school is ready to:

1) able to popularize, in accessible way, scientific and technical achievements in electrical engineering and
information engineering. [P8S_KK/SzD_K03]

Methods for verifying learning outcomes and assessment criteria
Learning outcomes presented above are verified as follows:

PQF code Methods for verification of learning outcomes Assessment criteria

W01, W03, ) ) ) 3:50,1-70,0 points
Written/oral exam graded on the basis of a points system 4: 70,1 -90,0 points

(0-100 points) 5: 90,1 -100 points

u02, Uo4, Continuous assessment during the lecture based on evaluation of activities
uo8 discussion and solving the stated problems
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K03 Continuous assessment during the lecture based on evaluation of activities
discussion and solving the stated problems

Programme content

Magnetic fluids types and applications (ferro-fluids, magnetorheological fluids and suspensions). Vibration
dampers, brakes and clutches with MRF. Methods of analysis of coupled field problems in magnetic fluids
transducers.

Course topics

Newtonian and non-Newtonian fluids, rheological properties, Bingham model, magnetic field phenomena
and it source in context of technical applications in transducers with magnetic fluids. Ferro-fluids vs.
magnetorheological fluids properties and applications. Lumped parameter vs. field models of magnetic
fluid transducers. Coupled, transient field model of systems with magnetorheological fluids employed for
torque or force transmission.

Teaching methods
Lecture: multimedia presentation including illustrations and examples
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Breakdown of average student's workload

tutorials, project preparation) ?

Hours ECTS
Total workload 50 2,0
Classes requiring direct contact with the teacher 8 0,0
Doctoral student's own work (literature studies, preparation for | 42 2,0

1 delete or add other activities as appropriate




