	UČNI NAČRT PREDMETA / COURSE SYLLABUS

	Predmet:
	Električne inštalacije in razsvetljava

	Course title:
	Electrical Installations and Lighting

	
	
	
	

	Študijski program in stopnja
Study programme and level
	Študijska smer
Study field
	Letnik
Academic year
	Semester
Semester

	Visokošolski strokovni študijski program prve stopnje Aplikativna elektrotehnika
	Vse smeri, Energetska tehnika in avtomatizacija postrojev (ETAP)
	2.
	letni

	1st cycle professional study programme Applied Electrical Engineering
	All fields, Power Engineering and Mechatronics
	2.
	summer

	

	Vrsta predmeta / Course type
	Obvezni – strokovni in izbirni –splošni/compulsory professional and elective general

	
	

	Univerzitetna koda predmeta / University course code:
	64627

	

	Predavanja
Lectures
	Seminar
Seminar
	Vaje
Tutorial
	Klinične vaje
work
	Druge oblike študija
	Samost. delo
Individ. work
	
	ECTS

	30
	
	30
	
	
	65
	
	5

	

	Nosilec predmeta / Lecturer:
	Grega Bizjak

	

	Jeziki / 
Languages:
	Predavanja / Lectures:
	Slovenski/Slovenian

	
	Vaje / Tutorial:
	Slovenski/Slovenian

	Pogoji za vključitev v delo oz. za opravljanje študijskih obveznosti:
	
	Prerequisits:

	Vpis v letnik študija.
	
	Enrolment in the year of the course.

	Vsebina: 
	
	Content (Syllabus outline):


Razsvetljava z umetno svetlobo: osnovne naloge razsvetljave, lastnosti dobre razsvetljave, osvetljenost, enakomernost osvetljenosti, omejevanje bleščanja, harmonična porazdelitev svetlosti, barva svetlobe in indeks barvnega videza, smer svetlobe in sence.

	Projektiranje notranje razsvetljave: lastnosti dobre razsvetljave, namen notranje razsvetljave, svetlobnotehnične smernice in standardi, koncept razsvetljave, razsvetljavni sistemi, postopek projektiranja.

Varnostna razsvetljava: nadometna in varnostna razsvetljava, razsvetljava poti rešitve, protipanična razsvetljava, razsvetljava posebno ogroženih delovnih mest, znaki rešitve, svetilke za varnostno razsvetljavo, viri napetosti, sistemi varnostne razsvetljave, kontrola varnostne razsvetljave.

Projektiranje električnih inštalacij in meritve: osnove graditve objektov, potek izdelave projekta, določitev težišč porabe in mest razdelilcev, število tokokrogov in njihova obremenitev, načrt razdelilca, simboli v načrtih inštalacij, pregled in preizkus električne inštalacije.

Cestna razsvetljava: cestna razsvetljava kot faktor varnosti, kakovost cestne razsvetljave, naloge cestne razsvetljave, svetlost in osvetljenost, omejevanje bleščanja, izbor in razporeditev svetilk, svetlobni viri za cestno razsvetljavo, meritve cestne razsvetljave, postopek projektiranja.
	
	Electrical installations and legislation: basic concepts, types of electrical installations, electrical circuits and systems, marking of conductors, technical legislation, standards and regulative documents, methods of preparing technical legislation, codes and standards in the field of LV electrical installations.

Elements of electrical installation: cables and wires, marking, selection and installation of cables, , installation pipes, sockets and plugs, installation switches, laying of installations.

Dimensioning of conductors: currents and voltages in installations, thermal, electrical and mechanical dimensioning of conductors, dimensioning in terms of costs, over-current protection of conductors.

Protection of electrical installations: currents in electrical installations, protection devices and their selection, selective protection, connection of loads.

Risk of electric current and protective measures: influence of electric current on the human body, resistance of the human body, touch and step voltage, electric shock, protection against direct and indirect contact, additional protection and residual current devices.

Intelligent electrical installations: why intelligent installations, EIB/KNX installations, components and their programming, design of intelligent installations.

Influence of light on humans: light and humans, human eye and its properties, effects of light on humans, light and health, light and psyche, disruptive effects of light. 

Physical basics of light and photometry: theories of light, light as part of the EM spectrum, phenomena connected with light, radiometry, photometry, how to measure photometrical quantities. 

Light sources: natural light, the history of light sources, electric light sources, luminaires. 

Lighting with artificial light: tasks of lighting, properties of good lighting, illuminance, uniformity of illuminance, glare control, harmonious distribution of luminance, light colour and colour rendering index, direction of light and shadows.

Interior lighting design: characteristics of good lighting, purpose of interior lighting, guidelines and standards for lighting, concept of lighting, lighting systems, design of lighting installations.

Safety lighting: standby and safety lighting, escape route safety lighting, anti-panic lighting, safety lighting where risk of accident is present, safety signs, luminaires for safety lighting, voltage sources, systems for safety lighting, safety lighting control and testing.

Design and measurements of electrical installations: basics of building construction, course of project work, centre of gravity of electrical load and placement of distributors, number of circuits and their load, symbols in installation plans, review and test of electrical installation.

Road Lighting: road lighting as safety measure, quality of road lighting, tasks of road lighting, luminance and illuminance, glare control, selection and arrangement of luminaires, light sources for road lighting, road lighting design and measurements.


	Temeljni literatura in viri / Readings:

	1. BIZJAK, Grega, KOBAV, Matej Bernard, PRELOVŠEK, Mitja. Razsvetljava : učbenik za poglavja o razsvetljavi pri predmetih Električne inštalacije in razsvetljava, Nizkonapetostne električne inštalacije, Elektrotehnika in varnost, Svetlobna tehnika. 1. izd. Ljubljana: Založba FE in FRI, 2013

2. RAVNIKAR, Ivan. Električne inštalacije: električne inštalacije zgradb skladno z družino standardov SIST HD 60364. Ljubljana: Agencija Poti, 2010

3. BASTIAN, Peter et al. Elektrotehniški priročnik. Ljubljana: Tehniška založba Slovenije, 2013

4. CADICK, John e tal. Electrical Safety Handbook. New York: McGraw-Hill, 2005
5. The IESNA Lighting handbook: reference and application, New York : Illuminating Engineering Society of North America, cop. 2011 ali 2000

	Cilji in kompetence:
	
	Objectives and competences:

	Študent bo poznal osnove tehniške zakonodaje in standardizacije s področja el. inštalacij in razsvetljave; zavedal se bo nevarnosti električnega toka in poznal bo načine zaščite pred el. udarom; zavedal se bo pomembnosti razsvetljave za človeka in poznal bo osnove svetlobne tehnike; poznal bo stanje tehnike  in metode projektiranja na področju el. inštalacij in razsvetljave; sposoben bo izvesti meritve varnosti el. inštalacij in meritve ustreznosti razsvetljave.
	
	Student will know the legality of technical regulations and standardization as well as normative acts in force in the area of electrical installations and lighting. He/she will be aware of the dangers of electricity and will know the principles of protection against electric shock. Student will learn how important lighting is for humans and he/she will know the basics of lighting techniques. Student will also know the state of the art in electrical installations and lighting; the methods for planning of electrical installations and lighting and how to use appropriate tools in the planning process. He/she will be able to perform measurements of electrical installations and lighting.

	Predvideni študijski rezultati:
	
	Intended learning outcomes:

	Študent bo sposoben izdelati projekt enostavne električne inštalacije oziroma projekt razsvetljave, izvesti električno inštalacijo skupaj z razsvetljavo ter preveriti pravilnost izvedene inštalacije oziroma razsvetljave s pregledom in meritvami.
	
	Students will be able to make a project of simple electrical and lighting installation, to carry out installation work and to verify the correctness of carried out electrical or lighting installation of by examination and measurements.

	
	
	

	Metode poučevanja in učenja:
	
	Learning and teaching methods:

	Predavanja, laboratorijske vaje.
	
	Lectures, laboratory exercises.

	Načini ocenjevanja:
	Delež (v %) /
Weight (in %)
	Assessment:

	Način: laboratorijske vaje, pisni izpit, ustni izpit.

Ocene od 1 do vključno 5 so negativne, ocene od vključno 6 do 10 so pozitivne.

Pozitivna ocena laboratorijskih vaj je pogoj za pristop k izpitu.

Prispevki k oceni:

laboratorijske vaje

pisni izpit

ustni izpit
	33 %

34 %

33 %
	Type: laboratory exercises, written exam, oral exam.

Negative grades: from 1 to 5, positive grades:  from 6 to 10. 

Positive evaluation of laboratory exercises is a prerequisite for the exam.

Contributions to final grade:

laboratory exercises
written exam

oral examination

	Reference nosilca / Lecturer's references: 

	1. BIZJAK, Grega, KOBAV, Matej Bernard, PRELOVŠEK, Mitja. Razsvetljava : učbenik za poglavja o razsvetljavi pri predmetih Električne inštalacije in razsvetljava, Nizkonapetostne električne inštalacije, Elektrotehnika in varnost, Svetlobna tehnika. 1. izd. Ljubljana: Založba FE in FRI, 2013. 

2. KOBAV, Matej Bernard, BIZJAK, Grega, KLANJŠEK GUNDE, Marta, MALOVRH REBEC, Katja. LED spectra and its photobiological effects. Light & engineering, ISSN 1068-9761, 2013, vol. 21, no. 1, str. 22-27. 

3. BIZJAK, Grega, MALOVRH REBEC, Katja, KOBAV, Matej Bernard, KLANJŠEK GUNDE, Marta. Photobiological aspects of LED sources for general lighting. V: Conference Balkan Light, Belgrade, 03-06 October 2012. KOSTIĆ, Miomir B. (ur.). Proceedings. Belgrade: Academic mind, 2012, str. 109-116. 

4. KOS, Marko, BIZJAK, Grega. Calculation of electrical energy use for lighting according to EN 15193. V: Světlo 2011 : ekologie - ekonomika - efektivita = Light 2011 : ecology - economy - efficiency. Praha: Česká společnost pro osvětlování, 2011, str. 60-63. 
5. KOBAV, Matej Bernard, BIZJAK, Grega. Long term study - energy savings obtained with use of daylight sensor and dimming ballasts. V: Proceedings of CIE 2010 "Lighting Quality and Energy Efficiency", 14-17 March 2010, Vienna, Austria. Vienna: Commission Internationale de l'Eclairage: = CIE, cop. 2010, str. 618-621.


