POZNAN UNIVERSITY OF TECHNOLOGY

EUROPEAN CREDIT TRANSFER AND ACCUMULATION SYSTEM (ECTS)

COURSE DESCRIPTION CARD - SYLLABUS

Course name
Lighting engineering and electroheat [S2Eltech2>TSIE]

Course
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Prerequisites

A student starting lectures and laboratory classes on this subject should have basic knowledge of
mathematics, physics and electrical engineering. Should have the ability to acquire knowledge in the field
of lighting technology and electrothermal. In addition, measuring skills for electrical and non- electrical
quantities are necessary. The student should have the ability to effectively self-study in a field related to the
chosen field of study, and be aware of the need to expand their competences, readiness to cooperate as
part of a team.

Course objective

Providing students with knowledge on the subject of psychophysiology of vision, lighting equipment,
photometric measurements, lighting design. Practical mastery of photometric quantity measurements. In
addition, the transfer and extension of knowledge about various electrothermal methods and heating used
in various electrothermal technological processes and mastering the ability to measure temperature.

Course-related learning outcomes



Knowledge:

The student has knowledge of lighting technology in the field of lighting design, photometric and
colorimetric measurements; knows the processes occurring in the life cycle of selected electrical
devices. In addition, he has expanded knowledge in the field of measuring electrical quantities and
selected non-electrical quantities with particular emphasis on light and heat quantities.

The student has in-depth knowledge on the implementation of various heating methods, construction of
electrothermal devices and technological processes carried out with their application.

Skills:

The student has the ability to work individually and in a team, is able to lead the team in a way that
ensures the implementation of the task within the set deadline of measuring heat and light. In addition,
the student is able to determine the directions of further learning and organize the process of self-
education.

Studnet is able to formulate and test hypotheses related to light and thermal engineering and scientific
problems. In addition, he can design a simple test stand to solve simple research problems.

The student knows how to develop detailed documentation of the results of the experiment related to
the determination of light and heat parameters. Is able to interpret the results obtained and draw
conclusions based on them regarding the quality of lighting and thermal devices.

Is able to assess and compare design solutions and processes for the production of lighting and thermal
elements and systems, due to given operational and economic criteria, i.e. light efficiency, supply
system efficiency, quality and uniformity of heating of charges.

The student is able to assess the suitability of lighting and electrothermal construction solutions
together with the possibility of using new technical achievements in the field of continuous automated
registration of thermal parameters. Is able to design electrical devices with particular emphasis on
lighting and thermal devices containing innovative solutions, if necessary, propose their improvements
consisting in the selection of more efficient light sources, reduction or intensification of light or heat
emissions in specific flow paths.

Social competences:

The student understands and is aware that knowledge and the need to develop professional
achievements and compliance with the principles of professional ethics, fulfill social obligations, inspire
and organize activities for the social environment in the field of lighting and electrothermal themes is
necessary.

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

The knowledge acquired in the lecture will be verified by an examination. The examination is conducted
in written form. The exam consists of 25-35 questions (test and open-ended), variously scored. Pass
threshold: 51% of the total score. Examination questions based on which questions are developed are
sent to students by e-mail using the university e-mail system or posted on the eCourses platform.
Translated with www.DeepL.com/Translator (free version)Skills acquired as part of the laboratory are
verified on the basis of a minimum of two reports from laboratory exercises. Assessment threshold:
positive assessment of each study.

In addition, laboratory activity is also taken into account. The content of reports is assessed, as well as
the ability to develop measurement results and diligence. Additional points are obtained for: the ability
to cooperate within a team practically performing a specific task in the laboratory, presenting
suggestions related to the improvement of teaching materials, as well as additional knowledge
presented and acquired as part of self-study.

Programme content

Lectures and laboratories on lighting engineering:

Lectures - psychophysiology of vision. Photometry and colorimetry. Lighting equipment. Criteria and rules
for lighting indoor and outdoor workplaces. Road lighting. Lighting in sports. Fundamentals of illumination of
architectural objects. Light pollution.

Laboratory - practical application of the knowledge acquired during the lectures in the field of
psychophysiology of vision, testing of electric lamps, assessment of the quality of lighting of workplaces in
interiors.



Electrothermal transformations and electrothermy.

Laws of thermokinetics. Boundary conditions, electrothermal methods, temperature measurements with an
indication of their areas of application.

Modern techniques for modeling the flow of thermal energy in systems: SolidWorks, Quickfield, Matlab.

The electrothermal part of the laboratory is based on:

- testing resistance heating of elements of various shapes, determining convective and radiative exchange,
temperature measurements, testing the thermal conductivity of materials, testing induction and capacitive
heating, testing the parameters of the Peltier module.

Course topics

Lectures and laboratories on lighting engineering:

Lectures: The light environment. Visual performance, visual comfort. Photometry and colourimetry.
Photometric properties of materials. Rules of choosing lighting equipment. Criteria for lighting design.
Requirements and recommendations for lighting of indoor and outdoor workplaces. Methods of
implementation of lighting of selected industrial facilities. Classes of interior lighting. Advantages and
disadvantages of individual classes of lighting. Normative requirements and principles applied to the
lighting of commercial buildings. Measurements of the quality of road lighting. Lighting of pedestrian
crossings - standard lighting, dedicated lighting, lighting classes of pedestrian crossings, lighting
requirements and recommendations. Principles and methods of illuminating architectural structures.
Lighting of sports facilities - lighting classes, basic lighting requirements. Causes, effects and ways to
reduce light pollution.

Laboratory - practical exercises on examining visual acuity under different lighting conditions taking into
account the contrast and angular size of the object, measuring the photometric, colorimetric and electrical
parameters of lamps for domestic use, assessing the colour rendering of electric lamps, assessing the
quality of lighting in indoor workplaces. A discussion of the results obtained from the measurements is
conducted during the class.

Heat and electrothermal transformations. Electrothermal methods (resistance, electrode, induction, arc,
plasma, capacitive, microwave, electron, photon, fluorescent, ultrasonic) and electrothermal
technologies implemented in them. Direct and indirect heating devices. Basic laws of thermokinetics.
During the lecture, direct and indirect heating devices are presented, the basic laws of thermokinetics
are explained. The lecture also applies to meters and temperature measurement, from the methods of
classic thermometers, through resistance meters on the example of Pt100, ultrasonic meters to the
most commonly used thermocouples of various types, including the areas of their application. During
the lecture, the information presented is complemented by the possibility of their use in measuring and
designing lighting equipment. Emphasis is also placed on the use of modern techniques for modeling
heat energy flow in systems (input - environment) using SolidWorks software.

The electrothermal part laboratory is based on:

- resistance heating tests on heating coils, determining the thermal power transferred to the
environment through convection and radiation using the proprietary "reference" software. The heating
elements are dimensioned using calipers, determination of the twisted pair parameters: twisting and
pulling coefficients, determination of the influence of the above mentioned on mutual heating of
subsequent coils. Temperature measurements made through thermocouples, measurements of
electrical quantities: current, voltage, power with meters with digital displays.

- testing the thermal conductivity of materials used in electrical engineering, including copper,
aluminum, composite, steel and brass rods and made as "heatpipes". Temperature measurements are
made using a multi-channel temperature recorder with K-type thermocouples connected, data
aggregated on a regular basis to the computer. An analysis of temperature increases along the bars is
performed and thermal conductivities determined on this basis.

- testing the possibility of using induction and capacitive heating. Steel, aluminum and brass rods of
various thickness are heated, determination of their heating efficiency and characteristics of various
types of materials.

- testing the parameters of the Peltier module used to cool the electronic component. Determination of
the characteristics of the Peltier module, its efficiency and the achieved temperatures of its linings for
different thermal power generated by the cooled element.

The lecture also includes information on heat and electrothermal transformations. Electrothermal methods
(resistance, electrode, induction, arc, plasma, capacitive, microwave, electron, photon, fluorescent,



ultrasonic) are discussed and the electrothermal technologies implemented in them are discussed.
Laboratories - work in teams, discussion on the results obtained for research, detailed reviews of reports
by the teacher and discussion on comments, computational experiments, the use of tools enabling
students to perform tasks at home.

Teaching methods

Lecture - multimedia presentation (including drawings, photos, animations) supplemented with
examples given on the board. The lecture was conducted in an interactive way with the formulation of
questions to a group of students or to specific students indicated, the students' activity during classes is
given when issuing the final grade, the theory presented in close connection with practice, the theory
presented in connection with the current knowledge of students.

During laboratory classes practical tasks are performed. In addition, work is done with the program
intended for visualization.
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Breakdown of average student's workload

Hours ECTS
Total workload 100 4,00
Classes requiring direct contact with the teacher 62 2,50
Student's own work (literature studies, preparation for laboratory classes/ | 38 1,50
tutorials, preparation for tests/exam, project preparation)




