Zał. nr 4 do ZW 64/2012
	FACULTY OF ELECTRONICS 

SUBJECT CARD

Name in Polish
Elektronika przemysłowa
Name in English
Industrial electronics
Main field of study (if applicable):
Electronics 

Specialization (if applicable): 
Electronic Equipment (EAE)
Level and form of studies: 
1st level, full-time
Kind of subject: 
obligatory
Subject code
EKES602W
Group of courses
NO


	
	Lecture
	Classes
	Laboratory
	Project
	Seminar

	Number of hours of organized classes in University (ZZU)
	30
	
	
	
	

	Number of hours of total student workload (CNPS)
	60
	
	
	
	

	Form of crediting
	Examination / crediting with grade*
	Examination / crediting with grade*
	Examination / crediting with grade*
	Examination / crediting with grade*
	Examination / crediting with grade*

	For group of courses mark (X) final course
	
	
	
	
	

	Number of ECTS points
	2
	
	
	
	

	including number of ECTS points for practical (P) classes 
	0
	
	
	
	

	including number of ECTS points for direct teacher-student contact (BK) classes
	1
	
	
	
	


*delete as applicable
	PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTHER COMPETENCES
1.
K1EKA_W23

2.
K1EKA_W40

3.
K1EKA_U20


\
	SUBJECT OBJECTIVES
C1. Acquisition of knowledge on the requirements for industrial electronics and special devices.
C2. Acquisition of basic knowledge about disruptions, security systems and industrial standards including EMC and R&TTE directive
C3. Acquisition of basic knowledge on optimizing the efficiency of industrial electronic devices and special devices.

C4. Acquisition knowledge on scope of systems modeling, testing of technical solutions and study of project feasibility.
C5. Acquisition of knowledge on devices modeling to measure physical quantities used in the electronics industry and examples of their practical implementation.
C6. Acquisition of basic knowledge about the procedures of numerical algorithms and control used in the electronic industry and special apparatus and examples of their implementation, and common practical problems.

C7. Acquisition of basic knowledge on the remote control and telemetry devices used in industry.

C8. Acquisition of basic knowledge on electronic engineering problems in transport, medicine, construction, engineering, health, public safety systems and others.

C9. Acquisition of basic knowledge on quality engineering and validation of technical solutions.

C10. Acquisition of knowledge in the field of product management, planning, product development, risk assessment, strategies and costs.


	SUBJECT EDUCATIONAL EFFECTS
relating to knowledge:

PEK_W01 – Student is able to explain the concept of the production process, and perform a brief description of its components with respect to the methodology used for the design of industrial electronic equipment.
PEK_W02 – Student can formulate the needs and requirements for industrial electronic devices and is able to characterize the typical risks occurring in the manufacturing process.

PEK_W03 – Student is able to summarize a basic information about safety and protection of sensitive devices.
PEK_W04 – Student is able to specify basic information of industrial and normalization standards.
PEK_W05 – Student is able to distinguish and characterize the types of power systems for use in industrial electronic apparatus, indicate on their advantages and disadvantages, and define the area of potential applications including energy efficiency issues.
PEK_W06 – Student can suggest the model of the design system and give examples of functional pre-production tests .
PEK_W07 – Student can select design tool appropriate to the needs for creating models of electronic special equipment and can also characterize contemporary design patterns.
PEK_W08 – Student can formulate an assessment of the feasibility study and cost estimate.
PEK_W09 – Student is able to distinguish the nature of the physical phenomena under measurement and evaluation in typical industrial electronic devices and is able to suggest their physical and mathematical models.
PEK_W10 – Student describe the basic procedures used in numerical algorithms and control of industrial equipment and specify the common problems associated with their implementation.
PEK_W11 – Student can explain issues of remote control systems, production monitoring, telemetry and industrial and special devices.
PEK_W12 – Student is able to enumerate and describe the typical construction problems occurring in electronic engineering.
PEK_W13 – Student can explain the concept of quality engineering and suggest methods for validating design solutions to given technical problems.
PEK_W14 – Student is able to explain the concept of product management and give an example of a production plan.
PEK_W15 – Student is able to formulate a product development strategy and to assess the risk of the implementation.


	PROGRAMME CONTENT

	Form of classes - lecture
	Number of hours

	Lec 1
	Organizational matters, conditions of gaining credit, manufacturing process, steps in designing and manufacturing of electronic equipment.
	2

	Lec 2
	Requirements for electronic devices and typical industrial hazards that may exist in the production process
	2

	Lec 3
	Safe use of the sensitive devices and their protection against overvoltage, disruptions et al.
	2

	Lec 4
	Systems of industrial standards EMC and R & TTE
	2

	Lec 5
	Power for electronic circuits and special equipment - optimization of device efficiency.
	2

	Lec 6
	Modeling of the proposed system and functional testing methodology.
	2

	Lec 7
	Design patterns and tools for the analysis of industrial electronics systems and special devices.
	2

	Lec 8
	The feasibility study of the project and costing methodology.
	2

	Lec 9
	Evaluation and modeling of physical and chemical phenomena connected with measurement
	2

	Lec 10
	Numerical procedures and algorithms for control of the production process
	2

	Lec 11
	Remote control and telemetry industries - AMR systems
	2

	Lec 12
	Selected problems in electronic engineering used in medicine, construction, engineering, health and public safety systems and others.
	2

	Lec 13
	Quality engineering. Methods for validation of technical solutions - local, production and global validation
	2

	Lec 14
	Production planning and management of the production process. The strategy of product development.
	2

	Lec 15
	Risk assessment of the implementation. Final test
	2

	
	Total hours
	30

	TEACHING TOOLS USED

	N1. Lecture with multimedia

N2. Lecture problem and own work combined with studies in literature

N3. Self-student work - preparation to the final test


EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEMENT
	Evaluation (F – forming (during semester), P – concluding (at semester end)
	Educational effect number
	Way of evaluating educational effect achievement

	F1
	PEK_W02÷PEK_W04,

PEK_W06÷PEK_W08
	Individual solution of a given problem - credit with a grade

	F2
	PEK_W01,PEK_W05,

PEK_W09÷PEK_W15
	Final test

	C=(F1*3+F2*2)/5


	PRIMARY AND SECONDARY LITERATURE

	PRIMARY LITERATURE:
[1] 
Hennel J., Podstawy elektroniki półprzewodnikowej, WNT, Warszawa 2003

[2] 
Nawrocki W., Rozproszone systemy pomiarowe, WKŁ, 2006

[3] 
Łunarski J., Zarządzanie jakością. Standardy i zasady, WNT, 2012

[4] 
Chapra S.C., Applied numerical methods with MATLAB for engineers and scientists, McGraw-Hill, 2012
SECONDARY LITERATURE:
[1] 
Elektronika – Magazyn Elektroniki Profesjonalnej, roczniki: 2003-2013

[2] 
Wybrane normy EN – PN oraz ETSI

[3] 
IEEE Transactions on Industrial Electronics – selected issues


	SUBJECT SUPERVISOR (NAME AND SURNAME, E-MAIL ADDRESS)

	prof. Janusz Mroczka ; janusz.mroczka@pwr.wroc.pl


MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS FOR SUBJECT
Industrial electronics

AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY Electronics
AND SPECIALIZATION Electronic Equipment (EAE)
	Subject educational effect
	Correlation between subject educational effect and educational effects defined for main field of study and specialization (if applicable)**
	Subject objectives***
	Programme content***
	Teaching tool number***

	PEK_W01 
	K2EKA_W09
	C1
	Lec 1
	1,2

	PEK_W02
	K2EKA_W09
	C1,C2
	Lec 2
	1,2

	PEK_W03
	K2EKA_W09
	C2
	Lec 3
	1,2

	PEK_W04
	K2EKA_W09
	C1,C2
	Lec 4
	1,2

	PEK_W05
	K2EKA_W09
	C3
	Lec 5
	1,2

	PEK_W06
	K2EKA_W09
	C4
	Lec 6
	1,2

	PEK_W07
	K2EKA_W09
	C5
	Lec 7
	1,2

	PEK_W08
	K2EKA_W09
	C5
	Lec 8
	1,2

	PEK_W09
	K2EKA_W09
	C6
	Lec 9
	1,2

	PEK_W10
	K2EKA_W09
	C6
	Lec 10
	1,2

	PEK_W11
	K2EKA_W09
	C7
	Lec 11
	1,2

	PEK_W12
	K2EKA_W09
	C7
	Lec 12
	1,2

	PEK_W13
	K2EKA_W09
	C8
	Lec 13
	1,2

	PEK_W14
	K2EKA_W09
	C8
	Lec 14
	1,2

	PEK_W15
	K2EKA_W09
	C8,C1
	Lec 15
	1,2,3


** - enter symbols for main-field-of-study/specialization educational effects

*** - from table above

