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MaOnoiakd AtroteAéopara
‘Exovtag OAOKANPWOEl ETTITUXWG TO pdBnua ol otroudaoTég Ba ival e Béon:

e Na kaTavoouv Kal va dnpioupyouv diaypauuaTa cupuatwuévng AoyIKAG TTou
UAOTTOI0UV KUKAWMOTO QUTOUATIGHOU.

e Na emAUouv TTPOBAAUATA QUTOPATIOPOU PETW KATAAANAOU TTPOYPANKATIONOU Kal
dlaouvdeong Mpoypaupatiéuevwy Noyikwy EAeykTwv (P.L.C.).

e Na emAUoUV TTPORAAKATA AUTOUATIOMOU TO OTTOIO ATTAITOUV Tn XPAON USPAUAIKWY Kal
TIVEUPATIKWV KUKAWUATWY Kail Tn o0vdeor) Toug pe P.L.C.

o Na karavoouv TIG BACIKEG apXEG AEITOUPYiEG TwWV POUTTOTIKWVY ZUCTNUATWV.

o Na karavoouUv TIG BACIKEG apxEG AeIToupyieg Twv ZuaTnudtwy ApiBunTikou EA&yxou
Ta otroia eAéyyovtal atré YtoAoyiotr (C.N.C).

o Na karavoouUv TIg BacIKEG apxEg AsiToupyieg Twv ZuoTnudtwy ETmotrTikoU EAEyyou
Mapaywyng (S.C.A.D.A.).




AvTIKEIPEVA TTOU KOAUTTTOVTAI

A. Ocowpnytiky A1dackaiia:

- Khooowoi Avtopatiopoti
Opyavoloyia Avtopatiopmv. Baoikég Babuidec ko Awatdéelg Avtopatiopoo.
Melétn ko Zyedacpdg Zuotpdtov Avtopatiopov. Anpovpyio Kukiopdtov
ZuppotopEVNG AoYiknG.

- [poypappatilopevor Aoykoi Ereyktég (P.L.C.)
Ewcayoyn. Apyttektovikn kou Aopukd Xtoryeio. Agttovpyia. [Ipoypappatiopog.
Epappoyéc.

- 2votnuata EAEyyov Yvumeopévov aépa (IIvevpatikd)
Ewayoyn. Apyrtektovikn kot Aopukd Xtovyeio. Agttovpyia. [lpoypoappaticpdg kot
ovvoeon pe povadeg P.L.C.). Epappoyéc.

- Ydpaviikd Yvotnuota EAEyyov
Ewcayoyn. Apyitektovikn kKou Aopukd Xtotyeio. Asttovpyia. [Ipoypappatiopog kot
ocuvoeon pe povadeg P.L.C.). Eopappoyéc.

- Poumotucm
Ewayoyn ot Poprotukn. N'empetpia Popmotikov Zvomnudtov. Xopaktnpiotikd
Agrtovpyiog. Metddoon kot 'EAdeyyog Kivnong. AwsOntipec. Tlpoypoappoticpuoc.
Epappoyés.

- ApBuntucog 'Ereyyoc.
Ewcaymyn ota Zvotpata Apiuntucod EAEyyov eheyydueva amd Ymoloyiom
(C.N.C). KaBoonynon kat [Ipoypappatiopnds. Eeappoyés.

- OhokAnpouévn Brounyavikn Hopoaywyn pécw Ymoroyiomi (C.1.M.)
Yyedoopog ko Extéleon [opaymyng péom Ymoroyiot (CAD/CAM).
[Tpoypappaticpdc [Hapaymyng péocw Yrnoroyioti (C.A.P.P.). [TAnpopopikd
Yvompoto Erontikov EAEyyov Topaywyng (S.C.A.D.A.).

B. EpyacTtijpio:
Epyaocmplokég Aoknoelg oxetikég pe tnv VAN 10V podnuaToc.

Epyaotnpiakég AOKROEIG

Epyoaotmploxn ekmaidevon tov @oumtdv TPaypaTtomoldvias 13 epyaotnplokés
00K GELG EGTINCUEVES OTO, BACIKOTEPA AVTIKEIPEVA TNG BE@PNTIKTG S1O0CKAATNG.
Ot acknoelg Ba eivor TpocavatoMcopéves Tdve oto akdAovba media:

1. Ewayoyn otig Pabuideg kot dwatdéelg Avtopotiopot. Avantoén Bacikmv
KUKAOUATOV Zvpuatopévng Aoyikng.

2. Ewayoyn otov [poypoppatiopod P.L.C. uéow tov yAwoohv
npoypoppaticpod STL, LADDER, CSF. Avantoén mpoypappdtov
vAoToinoNg KuKA®UATOV Zuppatopévng Aoyikng.

3. Avamtuén Kot HETATPOTY TPOYPOUUUATOV GTIC YADCGEG TPOYPULLUATICUOD
STL, LADDER, CSF.

4. Eiwcayoyn ota nepipadirovia tpoypappatiopov P.L.C.. [Tpoypoppotiopoc




10.
11.
12.

13.

KUKAOUATOV YNOLOKNG AOYIKNG.

AVTOLOTOTOIMNIEVOG EAEYYOG AEITOVPYING NAEKTPOVOLOL LLE ¥PTIOM
OVTOGLYKPATNONG.

AVTOHOTOTOMNIEVOG EAEYYOG AEITOVPYING KUKA®UAT®V [E TN YPNoN
Xpoviotmv.

Avtopatomompévog EAeyy0os apueidpoung Aettovpyiog Kvntmpa.

AvTopatomompéVog EAeyy0g AEtTovpyiog TPLUPACTKOD KvnTHPa e cOUVOESN
AOTEPA-TPLYDVOU.

Avtopatomompévog EAeyyog Asttovpyiog eMTEVHG onratoddTnong KOUBov
160mEdNC drapaong.

Avtopotomoinpévog EAeyyog Aettovpyiog otafpon oTadevong oxnuatoy.
Avtopatomompévog EAeYy0G AEITOVPYIOG GLGTNULATOG XTLUKNG ELPATTIONG.
Avtopatomompévog EAeyy0g Aertovpyiog GLGTNUATOG EAEYYOL Beprokpacios.

AVTOHOTOTOINUEVOG EAEYYOG AEITOVPYING GLGTNUATOS BLOUNXAVIKAOV
OlEPYOCIDV.

A1dakTIKEG KOl MaBnoI10KEG SPAOCTNPIOTNTEG

O1 péBodol didaokaAiag TrepIAapfdvouv:

Mapadooiakr d1IdacKahia pe SIAAECEIS OTIG OTTOIEG XPNOIUOTTOIOUVTAI TEXVOAOYIEG TTOAUPEOWY
Kal To O100iKTUO, €TTIAUCN AOKACEWYV, EPYAOTNPIAKES ETTIOEIEEIG, ETTIBAETTOUEVES
EPYOOTNPIAKES AOKNOEIG, Kal eEopoIwoElg Je xprion HYY.

O1 paBnoilakég dpaocTnpIdTNTEG TrEPIAAUBAVOUV

Xpron a11d Toug OTTOUdACTEG EPYACTNPIOKWY OPYAVWY Kal UAIKWY YIa TNV UAOTTOINGCT Kal
avaAuan Yn@IoKwy KUKAWUATWY, ETTIAUCT OOKAOEWY, UAOTTOINON OPAdIKWY EPYACIWY, XPAoN
AoyiopIKoU yia oxediaon Kal €OP0iwaon KUKAWUATWY, ATOMIK HEAETN Kal EEETACEIG YPOATITEG A
KalI TTPOPOPIKEG.
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EE-6B41 — INDUSTRIAL AUTOMATION

BASIC INFORMATION

Department Electronics

Course Title Industrial Automation
Course Code EE-6B41/EE-6B42
Theory /Lab Theory and Lab
Semester 6"

ECTS Credit Units 4

Teaching Hours 2 Theory + 2 Lab
Working Load 120

Obligatory / By Choice

Obligatory / By Choice Obligatory

Unit Leader Nikolaos A. Pantazis

Teacher Nikolaos A. Pantazis

Assistants Dionysis Kandris

Teaching Lectures, Lab, Tutorials, Exercises, Exams
Assessment Intermediate Exam, Exercises, Final Exam

Final Exam 50%, Laboratory 50%

Prerequisites

Basic skills with computers and Computer Programming, Digital
Electronics

DESCRIPTION

Aim

The course aims to present systems, processes and methodologies that can
be applied in modern industrial production.

circuits.

Learning Outcomes

Having successfully completed the module, the students will be able to:
e Understand and design hard-wired logic diagrams that implement automation

e Solve Automation problems through proper programming and interconnection
of Programmable Logic Controllers (PLC).

e Solve automation problems which require the use of hydraulic and pneumatic
circuits and their connection to PLC.

e Understand the basic operating principles of robotic systems.

e Understand the basic operating principles of Computer Numerical
Control systems (CNC).

e Understand the basic operating principles of the Supervisory Control And
Data Acquisition (SCADA) production systems.




Topics Covered

A. Theory:

- Classical Automations
Basic modules and Automation devices. Design of Control systems. Hard-wired logic
circuits.

- Programmable Logic Controllers (P.L.C.)
Introduction. Architecture and structural elements. Function, Programming. Applications.

- Pneumatic (compressed air) systems of Automation
Introduction. Architecture structural elements. Function, Programming, connection with
PLCs. Applications.

Hydraulic systems of Automation
Introduction. Architecture structural elements. Function, Programming, connection with
PLCs. Applications.

-_Robotics
Introduction. Geometry of Robotic Systems. Function characteristics. Drive transmission
and control . Sensors. Programming. Applications.

- Numerical Control.
Introduction to Computer Numerical Control systems (C.N.C). Programming and
Applications.

- Computer Integrated Manufacturing (C.I.M.)
Computer-Aided Design/Computer-Aided Manufacturing (CAD/CAM).
Computer-Aided Production Programming (C.A.P.P.),
Supervisory Control & Data Acquisition (S.C.A.D.A.).

Laboratory:
Laboratory experiments relative to the above mentioned material.

Laboratory Exercises

Laboratory training of students carrying 13 laboratory exercises focused on key items
of theoretical courses. Training will be oriented on the following areas:

1. Introduction to Automation units and systems. Development of Wired Logic
basic circuits.

2. Introduction to P.L.C. Programming by using STL, LADDER and CSF
programming languages. Development of programs for the representation of
Wired Logic basic circuits.

3. Development and conversion of programs in STL, LADDER and CSF.

4. Introduction to P.L.C. programming environments. Programming of Digital
Logic circuits.

5. Automated control of an electric relay through restraint.
6. Automated control of circuits through timers.
7. Automated control of the bidirectional operation of a motor.

8. Automated control of the operation of a three-phase motor through star-
triangle connection.




9. Automated control of the operation of the traffic lights of a level crossing.
10. Automated control of the operation of a vehicle parking station.

11. Automated control of the operation of a chemical immersion system.

12. Automated control of the operation of a temperature system.

13. Automated control of the operation of a manufacturing process system.

Teaching and learning activities

Teaching methods include:

The teaching methods include traditional lecture material in classroom with the aid of
multimedia and Internet, on-line demonstrations and simulation material, supervised hands-on
exercises in the lab, use of software for design analysis and simulation of digital circuits

Student’s activities include:

Use of laboratory instruments and hardware material for construction, test & measurement
and debugging of digital circuits in the lab, solving of exercises, use of computer software for
design, analysis and simulation, self-study and exams.

Resources
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1.

NIKOLAOS A. PANTAZzIS, DIONISIS K. KANDRIS, “LABORATORY APPLICATION ON CONTROL
SYSTEMS AND INDUSTRIAL AUTOMATIONS”, Ath. Stamoulis Publications A.E., 1% Edition,
Athens 2006,

NIKOLAOS A. PANTAZIS, “CONTRO SYSTEMS — LABORATORY EXERCISES - Volume A”, Ath.
Stamoulis Editions., 1% Edition, Athens 1999, 2™ Edition 2002, ISBN: 960-351-228-1, ISBN-
13 978-960-351-228-8, p. 509.

NIKOLAOS A. PANTAZIS, “AUTOMATIONS WIRH PLC”, Ath. Stamoulis Editions, 1% Edition,
Athens 1998, Z"d Edition 2001, ISBN: 960-351-161- 7, ISBN-13 978-960-351-161-8, p. 351.
NIKOLAOS A. PANTAZIS, “CONTROL SYSTEMS — THEORY AND LABORATORY - Volume A”,
Greek technology Editions, 1% Edition, Athens, 1994, ISBN-13 978-960-7570-01-7, p. 424.
NIKOLAOS A. PANTAZIS, “MODERN INDUSTRIAL AUTOMATIONS — Electrical design and PLC
- Volume A”, Greek technology Editions, 1% Edition, Athens 1995, ISBN 960-7570-02-2
(set), ISBN-13 978-960-7570-02-4 (set), ISBN-13 978-960-7570-03-1, p. 335.

NIKOLAOS A. PANTAZIS, “PLC: PROGRAMMABLE LOGIC CONTROLLERS”, ION Editions, 1
Edition, Athens 1993, 3rd Edition, ISBN 960-411-168-X, ISBN-13 978-960-411-168-8, p. 416.
NIKOLAOS A. PANTAZIS, “DIGITAL ELECTRICAL CONTROL SYSTEMS — I”, ION Editions, Athens




1992, ISBN: 960-405-308-8 set.

8. S. Rousls, «<AUTOMATION WITH PROGRAMMABLE LOGIC CONTROLLERSY», SIEMENS 1992.

9. F. PETRUZELLA, «PROGRAMMABLE LOGIC CONTROLLERS» Tziolas Editions, 1991.

10.NIKOLAOS A. PANTAZIS, “PNEUMATIC CONTROL SYSTEMS — II”, ION Editions, 1% Edition,
Athens 1992, ISBN: ISBN 960-405-307-8 (set), ISBN-13 978-960-405-307-0 (set) ISBN 960-
405-309-4, ISBN-13 978-960-405-309-4 p. 178.

11.NIKOLAOS A. PANTAZIS, “HYDRAULIC CONTROL SYSTEMS — III”, ION Editions, 1% Edition
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