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Na 8WOeL GTOUG QOLTNTEG TNV ATALTOVUEVY] YVWOTN KABWG KAl va TEPLYPAYEL TIG
TEYXVLIKEG YL TNV AQVAAVOT KOl TOV OXESLAOUO ATAWV KAl CUVOETWY, YPAUUIK®OV KAL [
YPAUULK®OV KUKAWUATWY UE OLEYEPOELG OUVEXOUG Kol EVOAAACGOUEVOL PEVLUATOC.
EmmAgov 6KOTOG TOU HAONUATOG €lVaL VX ELCAYEL TOUG (POLTNTEG OTIG EVVOLEG TWV
UETPNOEWV KAl TWV HETPNTIKOV OCUOTNUATWV KabBws kal Twv peBoSoroylwv
EPYACTNPLOK®OV PHETPTCEWV KL LETPNIOEWY TIES{OV.

Mafnoilakda AtroteAéopata
‘ExovTag 0AOKANPWOEl ETTITUXWG TO JABnua o1 @oItnTég Ba gival o€ Béon va:

e EmA&youv Tn BEATIOTN TEXVIKA Kal yeBodoAoyia avaluang evog NAEKTPIKOU
KUKAWMATOG

e YTmroAoyiCouv Ta peyEBN £vOG KUKAWPATOG, va avaAUouv Kal va €Enyouv Tov TpOTTo
Aeiroupyiag Tou

e AZioAoyoUv TIC TTPOUTTOBECEIS Kal TIG TIPOJIAYPAQPES YIa TOV OXEDIOQTUO NAEKTPIKWV




KUKAWUATWVY
e VA TIPAYHUATOTTOIOUV PETPAOEIS KAl VA TIG agIoAoyoUuv
e VA XPNOIYOTTOIOUV KAl VA a&IoAoyouUv PETPNTIKA CUCTHHOTA

AvTIKEipEVA TTOU KOAUTTTOVTOI

e KukAwyara Z.P.:
Mey€Bn Tou nAekTPIKOU KUKAWPaATOG 2.P.
Baoikoi vopol kal apxég
Mnyég, AvTioTAOEIG,
M£Bodol1 €TTIAUCEWG YPAPMIKWY KOl U YPOUMIKWY KUKAWHATWY (UEB0dO0G eTTaAAnAiag,
10000VaAUEG TTNYEG TAONG Kal PEUPATOG, HEBODOI AVEEAPTNTWY PEUNATWY TwV BPOXWV
Kal SUVAMIKWY TwV KOUBwWYV, HEBodOI TOURS KAGdOoU, Ypa@IKES uEBODOI).
loxUg kal evépyela, TTapoxr PEYIOTNG 1I0XU0G, YPauun METaPOPAg 2.P.
e Kukhwuata E.P.:
Xpovikd& PeTABAAAGPEVES KAl NUITOVOEIDEIG KUMATOUOPYPEG,
TpIywvouETPIKNA €TTIAUCN Kal pIYadIKOG GUMPBONIOUAG 0T PJEAETN SIKTUWPATWY
loxug ka1 evépyela oto E.P.
Mn nuITOovVoEIBEIG KUNATOUOPPEG,
Mapoxn PéyioTng 10XU0G, OUVTEAECTNG 1I0XUOG, CUVTOVIOHAG,
papun petagopag EP. HAekTpikd TeETpATTOAA.
MeTaBaTikG QaIvoueva.
MeTaoXNUATIOTEG.
e  MeTpnTiIKA ZuoTAuaTa — ZUyXpovn opyavoAoyia
HAeKTPOVIKA PETPNTIKA CUCTAUATA
MéETpnon un NAEKTPIKWY PeEYEBWV
2xeOI00POG EPYOOTNPIAKWY PETPNTIKWY CUCTNUATWV
2¥eOI00UOG PETPNTIKWY CUCTNUATWY TTEDIOU.

EpyaoTtnpiakég ACKNOEIG

EpyaoTtnpliaki ekTTaideucn TwWv @QOITATWY TTPAYMOTOTTOIWVTAG 13 £pyacTnPIOKEG AOKNOEIG
€0TIOOPEVEG OTA BaCIKOTEPA AVTIKEINEVA TNG BewpnTiKAG didackaAiag. O1 aokroelg Ba eivai
TTpocavaToAIopéveS TTAVW oTa akéAouBa Tredia:

Noyiopikd kal ETre€epyaaia dedouévwv ETPRTEWV

Baoikd Opyava (MoAupetpo - NMaApoypdgog — I'evvhtpia)

Oewpnuata Norton — Thevenin — ETTaAAnAiag, YTépBeong.

épupa Wheatstone

Métpnon autemaywyng, XxwpnTikotnTag, avriotaong (LCR)

MeTproeig C-V

Mpayparotroinon YETPACEWY OTO TTEDIO TNG CUXVOTNTAG (AVAAUTAG PACTUATOG)
MéTpnon aoBevwv peupdTwy

MeTaTpoTr avaloyikoU OAUATOG O€ YNPIAaKO, OQAAUOTA, BACIKEG ETTECEPYATIES
Alaxeipion HETPNTIKWY CUCTNUATWY péow HIY

ATTOUOKPUOHEVA PETPNTIKA CUCTAPOTA

AikTua peTpAoEWY




A1BakKTIKEG KOl MaOnoI10KEG BPAOTNPIOTNTES

O1 yédodol di1daokaliag repiAappdavouv:

a/ Mapadoaiakr didackaAia pe SIOAEEEIC OTIG OTTOiEG B AvaTITUCTETAI TO ATTAPAITATO
BewpnTIKG UTTORABPO yIa TNV avAAuoh TwWV NAEKTPIKWV KUKAWUATWY KABwG Kal TNV
TIPOYHUATOTTOINGN PETPAOEWY NAEKTPIKWY KOl UN-NAEKTPIKWY PEYEBWV. ZTIG DIOAEEEIC OTTOU
KpIVETOI ATTOPAITNTO Ba XPNOIUOTTOIOUVTAI VEEG TEXVOAOYIEG OTTWG ECOUOIWOEIG KAl TTNYEG aTTO
T0 d1adiKTUO.

B/ ETriAucn aokAoewv

270 TTAQigI0 TNG £pyaaTnPIOKAG OIBACKAAIG Ba TTPAYUATOTTOIOUVTAI EPYACTNPIOKES ETTIOEIEEIC,
ETTIRBAETTOUEVEG EPYAOTNPIAKES AOKNTEIG, Kal EEOMOILCOEIG UE Xpron H/Y.

O1 paBnoilakég dpaoTnp1dTNTEG TrEPIAAUBAVOUV

Xprion atrd Toug POITNTEG EPYACTNPIOKWY OPYAVWY Kal UAIKWY yIia TNV TTPAYUATOTToINoN
METPNOEWV Kal TTAANBEUON TwV BEWPENTIKWY POVTEAWYV TTOU EQApHUOlovTal TNV avAAuaT Twv
NAEKTPIKWV KUKAWPATWY KABWG Kal TwV GUCTNPATWY PETPRoEWV. YAoTroinon kal avaAuon
NAEKTPIKWY KUKAWUATWY, ETTIAUCT QOKNOEWY, UAOTTOINCN OPAdIKWY EPYACiWV, XPAON
AoyiouikoU yia Tn oxediaon Kal eEopoiwon KUKAWMNATWY, ATOIKY MEAETN KOl EEETACEIG
YPOTITEG i KAl TTPOPOPIKEG.

BiBAloypagia

1. AvaAvuomn NAEKTPIKWV KUKAWPATwY, Mapyapng Nikog 1., Ek6dceig TZIOAA, ISBN, 978-
960-418-202-2, 2010.

2. HAextpwka Kuxkdwpoata, ZtuAlavog dpavykomoviog, Exdooeig Néwv Texvoroyiwv,
ISBN 978-960-6759-43-7, 2009

3. Avaivon nAekTplkwv KukAwpatwv, Hayt William H.Kemmerly Jack E,
Ex860elGTZIOAA, ISBN 960-7219-11-2.




EE-1041 - ELECTRICAL CIRCUITS AND

MEASUREMENTS

BASIC INFORMATION

Department Electronics

Module Title Electrical Circuits and Measurements

Module Code EE-1041

Theory /Lab Theory + Lab

Semester First (1)

ECTS Credits Seven (7)

Teaching Hours 4 Theory + 2 Lab

Working Load 210

Obligatory / By Choice Obligatory

Unit Leader Ilias Stavrakas (Assistant Prof.)

Teacher Ilias Stavrakas (Assistant Prof.)

Assistants Ilias Stavrakas, Konstantinos Moutzouris

Teaching Lectures, Lab, Tutorials, Exercises, Exams

Assessment Intermediate Exam, Exercises, Final Exam
Final Exam 50%, Laboratory 50%

Prerequisites None

DESCRIPTION
Aim

To provide to the students the necessary knowledge and to discuss the techniques for
the analysis and design of simple and complex linear and nonlinear circuit triggered by
DC and AC sources. Additionally, this module will introduce the students to the concepts
of measurement and measurement systems and methodologies of laboratory and field
measurements.

Learning Outcomes

Having successfully completed the module, the student will be able to:

¢Choose the best technique and analysis methodology of an electric circuit

eCalculate the voltages, currents and power in a circuit and to analyze and explain how
it works .

*To evaluate the requirements and specifications for the design of electrical circuits
*To conduct and evaluate measurement data

*To use and evaluate measurement systems




Topics Covered

e DC Circuits:
Voltage, Electric Current Energy and Power
Basic laws and principles
Sources, resistors,
Methods for resolving linear and nonlinear circuits (superposition method,
equivalent source voltage and current, independent methods of loop currents
and potentials of the nodes, methods intersection methods, graphic methods).
Power and Energy, providing maximum power transmission line DC
e AC Circuits:
Time- varying and sinusoidal waveforms,
Trigonometric methods for circuit analysis, complex number formalisms
Power and energy in AC
Nonsinusoidal waveforms,
Providing maximum power, power factor, resonance,
AC transmission line. Electric quadrupoles.
Transients.
Transformers.
e Measuring Systems - Modern instrumentation
Electronic measurement systems
Measuring non-electrical quantities
Designing laboratory measuring systems
Designing measurement systems.

Laboratory Exercises

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

e Softwares for processing experimental Data

e Basic Instruments (Multimeter - Oscilloscope - Generator)
¢ Theorems Norton - Thevenin - superposition.

¢  Wheatstone Bridge

e Measurement of inductance, capacity, resistance (LCR)

e (-V measurements

¢ Frequency domain measurements (spectrum analyzer)

e Low current measurements

e Analog to digital converters, errors, basic operations

e Managing measureing systems through PC interconnections
¢ Remote measuring systems (Telemetry)

e Measurement networks




Teaching and learning activities

Teaching methods include:

a / Traditional teaching with lectures during which the necessary theoretical
background for the analysis of electrical circuits will be discussed as well as techniques
to conduct measurements of electrical and non-electrical quantities. In lectures when
necessary, new technologies such as simulations and internet sources will be used.
b / Solving Problems

In the laboratory part laboratory demonstrations will take place, as well as supervised
laboratory exercises, and simulations using a computer

Student’s activities include:

The students will use laboratory instruments and materials for making measurements
and evaluation of theoretical models applied to the analysis of electrical circuits and
measurement systems. Implementation and analysis of electrical circuits, solving
exercises, implementation of group work, use software to design and simulate circuits
for self-study and written or oral examinations.

Resources

1. Electrical Circuits analysis, Margaris Nikos ., TZIOLA Publications, ISBN, 978-960-
418-202-2, 2010.

2. Electrical Circuits, Stilianos Fraggopoulos, New Technologies Publications, ISBN 978-
960-6759-43-7, 2009

3. Electrical Circuits analysis, Hayt William H.Kemmerly Jack E., TZIOLA Publications,
ISBN 960-7219-11-2.




