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Course name
Smart Buildings [N1AIR2>PO3-AwBlI]

Course

Field of study Year/Semester
Automatic Control and Robotics 3/6

Area of study (specialization) Profile of study

- general academic
Level of study Course offered in
first-cycle Polish

Form of study Requirements
part-time elective

Number of hours

Lecture Laboratory classes Other (e.g. online)
10 20 0
Tutorials Projects/seminars

0 0

Number of credit points

3,00

Coordinators Lecturers

dr hab. inz. Tomasz Pajchrowski
tomasz.pajchrowski@put.poznan.pl

Prerequisites

He/she knows and understands at an advanced level selected facts, objects and phenomena and the
methods and theories concerning them, explaining the complex relationships between them, understanding
the basic physical phenomena occurring in and around elements and systems of automation and robotics.
Can obtain information from literature, databases and other sources; has the ability to self-learn in order to
improve and update professional skills.

Course objective

The aim of the course is to acquaint students with current IT systems used in control and technical
equipment management systems for buildings and intelligent buildings, to become acquainted with current
building automation controllers for building facility management, to acquire the ability to program them
using intelligent control algorithms.

Course-related learning outcomes

Knowledge:
K1_W18 has advanced organized knowledge in the field of construction, application and control of
automation and robotics executive systems;



K1_W21 is familiar with the current status and the latest development trends in the field of automatic control
and robotics;

K1_W28 knows and understands the fundamental dilemmas of modern civilization related to the
development of automation and robotics;

Skills:

K1_U10 potrafi zaplanowaé, przygotowac i przeprowadzi¢ symulacje dziatania prostych uktadéw
automatyki i robotyki;

K1_U22 potrafi dobra¢ rodzaj i parametry uktadu pomiarowego, jednostki sterujgcej oraz modutéw
peryferyjnych i komunikacyjnych dla wybranego zastosowania oraz dokonac ich integracji w postaci
wynikowego systemu pomiarowo-sterujgcego;

Social competences:

K1_K2 is aware of the importance of and understands the non-technical aspects and effects of engineering
activities, including their impact on the environment and the related responsibility for making decisions;is
willing to take care of the achievements and traditions of the profession;

K1_K5 is aware of the necessity of professional approach to technical issues, scrupulous acquaintance with
documentation and environmental conditions in which devices and their elements may operate;is ready to
observe the principles of professional ethics and require it from others, respect the diversity of

views and cultures;

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

-Lectures: an exam or a pass/fail, consists of a test in the form of a written response to the given
question and a conversation (optional) on the selected issue(s) with the explanation of the written
answers from the range of program content.

-Laboratory: a check of practical skills in programming intelligent building automation systems,
evaluation of the tests and reports.

Programme content

The aim of the course is to acquaint students with current IT systems used in control and technical
equipment management systems for buildings and intelligent buildings, to become acquainted with
current building automation controllers for building facility management, to acquire the ability to
program them using intelligent control algorithms.

Course topics

Lecture:

Development and perspectives of smart building. Automatic management systems for intelligent and
energy-efficient construction. Possibilities of using artificial intelligence in intelligent building. Familiarisation
with the construction, principle of operation of basic building automation protocols: wired : KNX, LCN,
LonWorks and wireless Z-Wave, ZigBee, Ocean Data. . Integration of building systems (BMS - building
management system).

Lab.

Work in teams and team programming.

Getting to know with construction and programming of basic building automation interfaces (RS-232,
RS-232/422/485), starting and programming specialized building automation protocols LCN and KNX.
Programming specialized Trend controllers.

Teaching methods

Lecture

Lecture with multimedia presentation (including: drawings, photos, animations, sound, films)
supplemented by examples given on the board. Initiating discussion during the lecture.

Laboratory.

Working in teams and team programming, carrying out tasks given by the teacher - practical exercises.
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Breakdown of average student's workload

Hours ECTS
Total workload 75 3,00
Classes requiring direct contact with the teacher 30 1,00
Student's own work (literature studies, preparation for laboratory classes/ | 45 2,00
tutorials, preparation for tests/exam, project preparation)




