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COURSE  DESCRIPTION
	1. Course title: Object Automation Systems
	2. Course code Es1-O6d-VII

	3. Validity of course description: 2016/2017

	4. Level of studies: BA, BSc programme / MA,MSc programme or 1st cycle / 2nd cycle of higher education

	5. Mode of studies:  intramural studies / extramural studies

	6. Field of study: ELECTRICAL ENGINEERING
	(RE)

	7. Profile of studies: General academics

	8. Programme: Electrical Engineering

	9. Semester: VII

	10. Faculty teaching the course: Faculty of Electrical Engineering; Institute of Measurement Science, Electronics and Control

	11. Course instructor: dr inż. Krzysztof Konopka

	12. Course classification: Common courses

	13. Course status: compulsory /elective

	14. Language of instruction: English

	15. Pre-requisite qualifications: 
Basic courses are: physics, metrology, basics of automation and control. Students should understand the basic physical phenomenons in heat transfer, should know the rules of design of measurement, transmission and control circuits. 

	16. Course objectives: 
The aim of the course is to understand benefits of automation systems in buildings, especially energy savings and comfort increase. To learn flexible designing and programming automation system for chosen object.

	17. Description of learning outcomes:

	Nr
	Learning outcomes description
	Method of assessment
	Teaching methods
	Learning outcomes reference code


	1.
	Student is able to properly design an object-oriented automation system
	Project report
	lecture, project
	K_W13++

	2.
	Student is able to apply modern components and solutions
	Project report
	lecture, project
	K_W06++

	3.
	Student is able to program the system components
	Project report, laboratory report
	laboratory, project
	K_U09++

	4. 
	Student can make technical documentation of the designed object-oriented automation system
	Project report
	project
	K_U20+

	5.
	Student can integrate knowledge from different disciplines
	Project report
	project
	K_U03++

	18. Teaching modes and hours
Lecture /  BA /MA Seminar / Class / Project / Laboratory

Lecture: 15 h, Project: 15 h, Laboratory: 15 h          

	19. Syllabus description:

Lecture 
Objective of object-oriented automation. Use of automation to minimize energy consumption in the building. Definition of a passive house. Factors influencing energy consumption. Influence of the shape of the building, materials used and building elements on energy consumption. Elimination of thermal bridges. Advantages and disadvantages of various heating systems. Selecting the right heating system. Methods of automatic control of the heating system. The use of solar energy for heating the facility and utility water. Integration of several heating systems and their control. Application of ventilation systems with energy recovery using recuperators. Integration of ventilation systems with air heat pumps. Control of air flow rate and efficiency in ventilation systems. Simultaneous temperature, ventilation and humidity control to achieve the desired climate. Energy-efficient light sources. Use of automatic lighting control to minimize energy consumption. Application of central switch. Alarm devices. Types of motion detectors, gas detectors, smoke detectors and flood detectors. Automatic circuit breakers for gas and water. Access control. RFID tags. Integrated control of all systems in the facility. Centralized and distributed control systems. Application of programmable logic controllers for integrated control of object systems. Distributed control using EIB / KNX. Interface bus elements. Centralized control, supervision and access control with VISION. Components of VISION systems.
Project
Project topics are assigned to students individually
Laboratory
1.
Basics of VISION System 

2.
Visualisation: User screens, Access rights, Map module
3.
Light control: Light scenes, Twilight switch, Dimmer lighting
4.
Security, acces control: definition of zones, acces rights to zones, Motion detectors, Flood relay
5.
Temperature control: temperature measurement, temperature regulator, ventilation
6.
Integration.

	20. Examination: No


	21. Primary sources:

Budynek inteligentny Tom I – Praca zbiorowa pod red. Elżbiety Niezabitowskiej Wydawnictwo Politechniki Śląskiej.
Budynek inteligentny Tom II – Praca zbiorowa pod red. Elżbiety Niezabitowskiej Wydawnictwo Politechniki Śląskiej.

	22. Secondary sources:
 Documentation of VISION system from APA company 

	23. Total workload required to achieve learning outcomes
Lp.

Teaching mode :
                  Contact hours / Student workload hours
1

Lecture
15 h / 15 h 

2

Classes
 / 

3

Laboratory
15 h / 30 h 

4

Project
15 h / 30 h 

5

BA/ MA Seminar
 / 

6

Other
 / 

Total number of hours
45 h / 75 h



	24. Total hours:120

	25. Number of  ECTS credits: 4

	26. Number of ECTS credits  allocated for contact hours: 2

	27. Number of ECTS credits  allocated for in-practice hours (laboratory classes, projects): 3

	26. Comments:
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…………………………….


…………………………………………………

(date, Instructor’s signature)



(date , the Director of the Faculty Unit signature)
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