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	Course load 
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	Course objectives


	The course will equip students with the knowledge and skills in programmable logic controller (PLC) technology to solve problems related to simple mechatronic systems design. 

	Entry requirements 
	Basic knowledge of physics, mathematics.

	LEARNING OUTCOME

	Nr
	LEARNING OUTCOME DESCRIPTION
	Learning outcome reference

	1
	Knows fundamental concepts of mechatronics 
	K1P_W03

	2
	Describes structure, operation and use of PLC controllers
	K1P_W04

	3
	Analyzes selection of the PLC and its connection with the controlled system
	K1P_U15

	4
	Can program the PLC to control the selected process
	K1P_U15

	Assessment method
	Learning outcome number

	Exam:  written examination – theory
	1, 2, 3

	Project and laboratory work :  assessment in a vocational area (PLC programming)
	2, 3, 4

	STUDENT WORKLOAD

	
	Number of hours

	
	In all
	Practical hours

	Participation in lectures
	7,5
	

	Independent study of lecture topics
	10
	

	Participation in tutorials, labs, projects and seminars
	22,5


	22,5

	Independent preparation for tutorials*
	20
	

	Preparation of projects/essays/etc. *
	20
	

	Preparation/ independent study for exams
	15
	

	Participation during consultation hours
	5
	

	Other
	
	

	TOTAL student workload in hours
	100
	22,5

	Number of ECTS credit per course unit
	4

	Number of ECTS credit associated with practical classes
	1,7

	Number of ECTS for classes that require direct participation of professors  
	1,4
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	Module/ course coordinator 

	Cezary Orlikowski, D.Sc. Ph.D. Eng. prof.

	Lecturer


	Cezary Orlikowski, D.Sc. Ph.D. Eng. prof.

	CURRICULUM CONTENTS

	Lecture

	Introduction to mechatronics. Selected problems related to computer based control. Programmable logic controllers (PLC): Architecture of PLC; Working principle of PLC; Memory types; Digital and analog inputs and outputs. Introduction to Boolean algebra. Programming methods. Ladder logic method. Programming instructions  (GE Fanuc/Simplicity Machine Edition): Bit functions (contacts and coils); Timers and counters; Compare instructions; Math instructions; Move instructions. Examples of control programs.

	Laboratory

	Introduction to Cimplicity  software. PLC programming: Combinatorial systems;  Sequential systems; Timers; Counters; Compare instructions; Math instructions; Move instructions. Complex control programs (application of various programming instructions).

	Project

	Students are expected to complete an extensive PLC design project based on the topics covered in the lecture and laboratory work and with application of laboratory models of systems to be controlled. Examples of designed projects: Control of a movable conveyor;  Washing machine control; Stepper motor controller; Temperature control system; Adaptive traffic lights controller.

	Basic literature
	Course materials in English will be announced at the start of the course



	Additional literature


	Kwaśniewski J., Programowalne sterowniki przemysłowe w systemach sterowania, Kraków 1999.

Orlikowski C. Wittbrodt E.:  Podstawy automatyki i sterowania. T. 2. Wydawnictwo Politechniki Gdańskiej. 2000.

	Teaching methods


	Lecture: introduction to Mechatronics and PLC programming (theory -traditional and multimedia presentation). 

Laboratory work: a practical introduction to PLC programming. 

Project work: individual access to laboratory stand gives possibility to provide experience with PLC programming and application. 

	Form and terms of an exam
	Lecture: qualifying exam (50% included)
Tutrial: term papers
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