ISSN 2545 - 4439
ISSN 1857 - 923X

INTERNATIONAL
JOURNAL

Institute of Knowledge Management

KNOWLEDGE < A

Vol. 34. 3.
Scientific Papers

NATURAL SCIENCES

KIJ Vol. 34 No. 3 pp-591 - 766 Skopje , 2019




KNOWLEDGE — International Journal
Vol.34.3
September, 2019

592




KNOWLEDGE — International Journal
Vol.34.3
September, 2019

KNOWLEDGE

INTERNATIONAL JOURNAL

SCIENTIFIC PAPERS
VOL. 34.3

Promoted in Kavala, Greece
2019

593



KNOWLEDGE — International Journal
Vol.34.3

September. 2019
________________________________________________________________________________________________________|]

594



KNOWLEDGE — International Journal
Vol.343
September, 2019

INSTITUTE OF KNOWLEDGE MANAGEMENT
SKOPJE

KNOWLEDGE

International Journal Scientific papers Vol. 34.3

ADVISORY BOARD

Vlado Kambovski PhD. Robert Dimitrovski PhD. Sinisa Zari¢ PhD, Maria Kavdanska PhD, Venelin
Terziev PhD. Mirjana Borota — Popovska PhD. Cezar Birzea PhD. Ljubomir Kekenovski PhD. Veselin
Videv PhD, Ivo Zupanovic. PhD. Savo Ashtalkoski PhD, Zivota Radosavljevi¢c PhD, Laste Spasovski
PhD. Mersad Mujevic PhD, Nonka Mateva PhD. Rositsa Chobanova PhD. Predrag Trajkovi¢ PhD,
Dzulijana Tomovska PhD. Nedzad Korajlic PhD. Nebojsha Pavlovi¢ PhD. Nikolina Ognenska PhD. Baki
Koleci PhD. Lisen Bashkurti PhD. Trajce Dojcinovski PhD. Jana Merdzanova PhD. Zoran Srzenti¢ PhD.
Nikolai Sashkov Cankov PhD. Marija Kostic PhD

Print: GRAFOPROM — Bitola
Editor: IKM — Skopje

Editor in chief
Robert Dimitrovski. PhD

KNOWLEDGE - International Journal Scientific Papers Vol. 34.3

ISSN 1857-923X  (for e-version)
ISSN 2545 — 4439  (for printed version)

595



KNOWLEDGE — International Journal
Vol.34.3
September, 2019

596






KNOWLEDGE — International Journal
Vol.34.3
September, 2019

INTERNATIONAL EDITORIAL BOARD

President: Academic. Prof. Vlado Kambovski PhD, Skopje (Macedonia)

Vice presidents:

Prof. Robert Dimitrovski PhD. Institute of Knowledge Management, Skopje (Macedonia)

Prof. Sinisa Zaric. PhD. Faculty of Economics. University of Belgrade. Belgrade (Serbia)

Prof. Venelin Terziev PhD. University of Rousse, Rousse (Bulgaria)

Prof. Mersad Mujevic PhD. Public Procurement Administration of Montenegro (Montenegro)

Prof. Tihomir Domazet PhD. President of the Croatian Institute for Finance and Accounting., Zagreb

(Croatia)
Members:

e Prof. Aleksandar Korablev PhD, Dean. Faculty for economy and management. Saint
Petrsburg State Forest Technical University. Saint Petrsburg (Russian Federation)

e Prof. Azra Adjajlic — Dedovic PhD. Faculty of criminology and security. Sarajevo (Bosnia &
Herzegovina)

e Prof. Anita Trajkovska PhD. Rochester University (USA)

o Prof. Anka Trajkovska-Petkoska PhD. UKLO., Faculty of technology and technical sciences.
Bitola (Macedonia)

o Prof. Alisabri Sabani PhD. Faculty of criminology and security, Sarajevo (Bosnia &
Herzegovina)

e Prof. Ahmad Zakeri PhD. University of Wolverhampton. (United Kingdom)

o Prof. Ana Dzumalieva PhD. South-West University “Neofit Rilski”. Blagoevgrad (Bulgaria)

o Prof. Aziz Pollozhani PhD. Rector, University Mother Teresa. Skopje (Macedonia)

e Prof. Branko Sotirov PhD. University of Rousse, Rousse (Bulgaria)

o Prof. Branko Boshkovic. PhD. College of Sports and Health. Belgrade (Serbia)

e Prof. Branimir Kampl PhD, Institute SANO, Zagreb (Croatia)

o Prof. Baki Koleci PhD. University Hadzi Zeka. Peya (Kosovo)

e Prof. Branislav Simonovic PhD. Faculty of Law. Kragujevac (Serbia)
Prof. Bistra Angelovska, Faculty of Medicine, University “Goce Delcev”, Shtip (Macedonia)

e Prof. Cezar Biurzea, PhD. National School for Political and Administrative Studies. Bucharest
(Romania)

¢ Prof. Cvetko Andreevski. Dean. Faculty of Tourism. UKLO. Bitola (Macedonia)

o Prof. Drago Cvijanovic. PhD. Faculty of Hotel Management and Tourism, University of
Kragujevac. Vrnjacka Banja (Serbia)

e Prof. Dusan Ristic. PhD Emeritus. College of professional studies in Management and Business
Communication. Novi Sad (Serbia)

o Prof. Dimitar Radev, PhD. Rector. University of Telecommunications and Post. Sofia (Bulgaria)

e Prof. Daniela Todorova PhD. Rector of “Todor Kableshkov” University of Transport. Sofia
(Bulgaria)

o Prof. Dragan Kokovic PhD, University of Novi Sad. Novi Sad (Serbia)

o Prof. Dragan Marinkovic PhD. High health — sanitary school for professional studies.
Belgrade (Serbia)

e Prof. Daniela Ivanova Popova PhD. Faculty of Public Health and Sport, SWU Neofit Rilski.
Blagoevgrad (Bulgaria)

o Prof. Dzulijana Tomovska. PhD. Dean. Faculty of Biotechnical sciences. Bitola(Macedonia)

e Prof. Evgenia Penkova-Pantaleeva PhD. UNWE -Sofia (Bulgaria)

597



KNOWLEDGE — International Journal
Vol.34.3
September, 2019

. ____________________________________________________________________________________________________________|
Prof. Fadil Millaku, PhD. Rector. University “Hadzi Zeka™, Peja (Kosovo)

Prof. Fatos Ukaj. University “Hasan Prishtina™, Prishtina (Kosovo)
e Prof. Georgi Georgiev PhD. National Military University “Vasil Levski”, Veliko Trnovo
(Bulgaria)
e Prof Halit Shabani. PhD, University “Hadzi Zeka™. Peja (Kosovo)
e Prof. Halima Sofradzija, PhD, University of Sarajevo, Saraevo (Bosnia and Herzegovina)
e Prof. Haris Halilovic, Faculty of criminology and security, University of Sarajevo, Saracvo
(Bosnia and Herzegovina)
e Prof. Helmut Shramke PhD. former Head of the University of Vienna Reform Group
(Austria)
e Prof. Hristina Georgieva Yancheva, PhD. Rector, Agricultural University, Plovdiv (Bulgaria)
Prof. Hristo Beloev PhD, Bulgarian Academy of Science, Rector of the University of
Rousse (Bulgaria)
Prof. Hristina Milcheva, Medical college, Trakia University. Stara Zagora (Bulgaria)
Prof. Izet Zeqiri. PhD. Academic, SEEU, Tetovo (Macedonia)
Prof. Ivan Marchevski. PhD. Rector, D.A. Tsenov Academy of Economics, Svishtov (Bulgaria)
Doc. Igor Stubelj, PhD, PhD. Faculty of Management. Primorska University, Koper
(Slovenia)
Prof. Ivo Zupanovic. PhD. Faculty of Business and Tourism, Budva (Montenegro)
Prof. Ivan Petkov PhD. Rector, European Polytechnic University. Pernik (Bulgaria)
Prof. Isa Spahiu PhD. AAB University. Prishtina (Kosovo)
Prof. Ivana Jelik PhD, University of Podgorica. Faculty of Law, Podgorica (Montenegro)
Prof. Islam Hasani PhD. Kingston University (Bahrein)
Prof. Jova Ateljevic PhD. Faculty of Economy, University of Banja Luka, (Bosnia &
Herzegovina)
Prof. Jove Kekenovski PhD. Faculty of Tourism, UKLO . Bitola (Macedonia)
Prof. Jonko Kunchev PhD, University ,,Cernorizec Hrabar™ - Varna (Bulgaria)
Prof. Jelena Stojanovic PhD. High medicine school for professional studies “Hipokrat™,
Bujanovac (Serbia)
e Prof Karl Schopf. PhD. Akademie fur wissenschaftliche forchung und studium, Wien
(Austria)
e Prof. Katerina Belichovska. PhD, Faculty of Agricultural Sciences, UKIM., Skopje (Macedonia)
e Prof Krasimir Petkov. PhD. National Sports Academy “Vassil Levski”. Sofia (Bulgaria)
e Prof Kamal Al-Nakib PhD, College of Business Administration Department, Kingdom
University (Bahrain)
Prof. Kiril Lisichkov. Faculty of Technology and Metallurgy, UKIM, Skopje (Macedonia)
Prof. Lidija Tozi PhD. Faculty of Pharmacy. Ss. Cyril and Methodius University, Skopje
(Macedonia)
Prof. Laste Spasovski PhD. Vocational and educational centre. Skopje (Macedonia)
Prof. Larisa Velic, PhD. Faculty of Law. University of Zenica, Zenica ( Bosnia and Herzegovina)
Prof. Lujza Grueva. PhD. Faculty of Medical Sciences. UKIM., Skopje (Macedonia)
Prof. Lazar Stosic, PhD. Association for development of science. engineering and education.
Vranje (Serbia)
Prof. Lisen Bashkurti PhD. Global Vice President of Sun Moon University (Albania)
Prof. Lence Mircevska PhD, High Medicine School. Bitola, (Macedonia)
Prof. Ljubomir Kekenovski PhD. Faculty of Economics. UKIM. Skopje (Macedonia)
Prof. Ljupce Kocovski PhD. Faculty of Biotechnical sciences. Bitola (Macedonia)

598



KNOWLEDGE — International Journal
Vol.34.3
September, 2019

. ____________________________________________________________________________________________________________|
e Prof. Marusya Lyubcheva PhD. University “Prof. Asen Zlatarov”. Member of the European

Parliament, Burgas (Bulgaria)

e Prof. Maria Kavdanska PhD. Faculty of Pedagogy. South-West University Neofit Rilski,
Blagoevgrad (Bulgaria)

e Prof. Maja Lubenova Cholakova PhD. Faculty of Public Health and Sport. SWU Neofit Rilski.
Blagoevgrad (Bulgaria)

e Prof. Mirjana Borota-Popovska, PhD. Centre for Management and Human Resource
Development. Institute for Sociological, Political and Juridical Research. Skopje (Macedonia)

e Prof. Mihail Garevski. PhD. Institute of Earthquake Engineering and Engineering Seismology.
Skopje (Macedonia)

e Prof. Misho Hristovski PhD. Faculty of Veterinary Medicine. Ss. Cyril and Methodius
University., Skopje (Macedonia)
Prof. Mitko Kotovchevski. PhD. Faculty of Philosophy. UKIM. Skopje (Macedonia)
Prof. Milan Radosavljevic PhD, Dean. Faculty of strategic and operational management.
Union University, Belgrade (Serbia)

e Prof. Marija Topuzovska-Latkovikj. PhD. Centre for Management and Human Resource

Development. Institute for Sociological, Political and Juridical Research. Skopje (Macedonia)

Prof. Marija Knezevic PhD, Academic. Banja Luka, (Bosnia and Herzegovina)

Prof. Margarita Bogdanova PhD, D.A Tsenov Academy of Economics, Svishtov (Bulgaria)

Prof. Mahmut Chelik PhD. Faculty of Philology. University “Goce Delchev”, Shtip (Macedonia)

Prof. Marija Mandaric PhD. Faculty of Hotel Management and Tourism. University of

Kragujevac, Vrnjacka Banja (Serbia)

e Prof. Marina Simin PhD, College of professional studies in Management and Business
Communication. Sremski Karlovci (Serbia)

e Prof. Miladin Kalinic. College of professional studies in Management and Business
Communication. Sremski Karlovci (Serbia)

e Prof. Mitre Stojanovski PhD, Faculty of Biotechnical sciences. Bitola (Macedonia)

e Prof. Miodrag Smelcerovic PhD. High Technological and Artistic Vocational School. Leskovac
(Serbia)

e Prof. Nadka Kostadinova. Faculty of Economics. Trakia University. Stara Zagora (Bulgaria)

e Prof. Natalija Kirejenko PhD. Faculty For economic and Business. Institute of

Entrepreneurial Activity, Minsk (Belarus)

Prof. Nenad Taneski PhD. Military Academy “Mihailo Apostolski™. Skopje (Macedonia)

Prof. Nevenka Tatkovic PhD, Juraj Dobrila University of Pula, Pula (Croatia)

Prof. Nedzad Korajlic PhD. Dean. Faculty of criminal justice and security, University of Sarajevo

(Bosnia and Herzegovina)

Prof. Nikolay Georgiev PhD, “Todor Kableshkov™ University of Transport, Sofia (Bulgaria)

Prof. Nikolina Ognenska PhD. Faculty of Music, SEU - Blagoevgrad (Bulgaria)

Prof. Nishad M. Navaz PhD. Kingdom University (India)

Prof. Oliver Hliev PhD . Faculty of Communication and IT. FON University, Skopje

(Macedonia)

Prof. Oliver Dimitrijevic PhD. High medicine school for professional studies “Hipokrat™.

Bujanovac (Serbia)

Prof. Paul Sergius Koku, PhD, Florida State University. Florida (USA)

Prof. Primoz Dolenc. PhD. Faculty of Management. Primorska University. Koper (Slovenia)

Prof. Predrag Trajkovic PhD. JMPNT. Vranje (Serbia)

Prof. Petar Kolev PhD. “Todor Kableshkov™ University of Transport. Sofia (Bulgaria)

Prof. Pere Tumbas PhD. Faculty of Economics. University of Novi Sad. Subotica (Serbia)

599



KNOWLEDGE — International Journal
Vol.343
September, 2019

___________________________________________________________________________________________________|
Prof. Rade Ratkovic PhD. Faculty of Business and Tourism. Budva (Montenegro)

Prof. Rositsa Chobanova PhD, University of Telecommunications and Posts, Sofia (Bulgaria)
Prof. Rumen Valcovski PhD. Imunolab Sofia (Bulgaria)
Prof. Rumen Stefanov PhD. Dean, Faculty of public health. Medical University of Plovdiv
(Bulgaria)
Prof. Sasho Korunoski. Rector. UKLO. Bitola (Macedonia)
Prof. Sashko Plachkov PhD, Faculty of Pedagogy, University Neofit Rilski, Blagoevgrad
(Bulgaria)
Prof. Snezhana Lazarevic, PhD. College of Sports and Health, Belgrade (Serbia)
Prof. Stojan Ivanov Ivanov PhD, Faculty of Public Health and Sport. SWU Neofit Rilski,
Blagoevgrad (Bulgaria)
Prof. Snezana Stoilova, PhD, High Medicine School. Bitola. (Macedonia)
e Prof. Stojna Ristevska PhD. High Medicine School. Bitola. (Macedonia)
e Prof. Suzana Pavlovic PhD. High health — sanitary school for professional studies,
Belgrade (Serbia)
e Prof. Sandra Zivanovic, PhD. Faculty of Hotel Management and Tourism. University of
Kragujevac, Vmmjacka Banja (Serbia)
e Prof. Shyqeri Kabashi. College “Biznesi”. Prishtina (Kosovo)
e Prof. Trayan Popkochev PhD. Faculty of Pedagogy. South-West University Neofit Rilski.
Blagoevgrad (Bulgaria)
e Prof. Todor Krystevich. Vice Rector, D.A. Tsenov Academy of Economics, Svishtov (Bulgaria)
e Prof. Todorka Atanasova, Faculty of Economics, Trakia University, Stara Zagora (Bulgaria)
Doc. Tatyana Sobolieva PhD. State Higher Education Establishment Vadiym Getman
Kiyev National Economic University, Kiyev (Ukraine)
e Prof. Tzako Pantaleev PhD. NBUniversity . Sofia (Bulgaria)
e Prof. Violeta Dimova PhD. Faculty of Philology, University “Goce Delchev”, Shtip (Macedonia)
Prof. Volodymyr Denysyuk, PhD, Dobrov Center for Scientific and Technologogical
Potential and History studies at the National Academy of Sciences of Ukraine (Ukraine)
Prof. Valentina Staneva PhD. “Todor Kableshkov™ University of Transport. Sofia (Bulgaria)
Prof. Vasil Zecev PhD. College of tourism, Blagoevgrad (Bulgaria)
Prof. Venus Del Rosario PhD. Arab Open University (Philippines)
Prof. Yuri Doroshenko PhD, Dean, Faculty of Economics and Management, Belgorod
(Russian Federation)
Prof. Zlatko Pejkov. PhD. Faculty of Agricultural Sciences, UKIM, Skopje (Macedonia)
e Prof. Zivota Radosavljevik PhD, Dean. Faculty FORCUP, Union University, Belgrade
(Serbia)
e Prof. Zorka Jugovic PhD. High health — sanitary school for professional studies. Belgrade
(Serbia)

600



KNOWLEDGE — International Journal
Vol.34.3
September, 2019

REVIEW PROCEDURE AND REVIEW BOARD

Each paper 1s reviewed by the editor and, if 1t 1s judged suitable for this publication. it is then sent to two
referees for double blind peer review.

The editorial review board is consisted of 45 members. full professors in the fields 1) Natural and

mathematical sciences, 2) Technical and technological sciences. 3) Medical sciences and Health. 4)
Biotechnical sciences, 5) Social sciences, and 6) Humanities from all the Balkan countries and the region.

601



KNOWLEDGE — International Journal
Vol.34.3

September, 2019
==

602



KNOWLEDGE — International Journal
Vol.34.3
September, 2019

.
CONTENTS

ANALYSIS OF RL-CIRCUIT SUPPLIED BY VOLTAGE WITH SINUS OR SQUARE WAVEFORM

.................................................................................................................................................................. 607
GOCE STEIATIOV. ...ttt et ee et ee e e e es a2t e e e e e e eme e n e e e nes e e neeneens 607
VASIILIA SIHATAC ..ottt ettt et s e e et e et e st e s e e e e s e e enneens 607

FUNCTIONAL DEPENDENCE OF LASER POWER AND LAYUP SPEED FOR AUTOMATIC
FIBRE PLACEMENT TEMPERATURE CONTROL ... 613
Dijana CVetKOSKA. ... e 613
FIIP KOCROSKI ..ottt eme e es e eneens 613
ANALYSIS OF THERMAL PHENOMENA IN MILLING PROCESS ... 621
ADNACILA MITTOVIC ..ottt et ee et ettt et ea e e ee st e s e e et emeeeeeeneemseennen e eneennens 621
MAJA RAAOVIC ...ttt ettt ettt e e ae st es s e eaeeeees a2 s e ee e e e enems e e e e e nes e s eneenens 621
THE POSSIBILITY OF USING SOLAR ENERGY ON THE TERRITORY OF THE CITY OF
LESKOV A ettt ettt 2ot ea e et s 2 a2 ea et 2222 ee e ee 2Rt e e et e e et et e e s en et eneeneens 629
MIOATAZ SINEICETOVIC ... ovoce et 629
OIVET DIIIUITIJEVIC 1..iutviieiit ettt ettt e s e e s e ne e e et e s e s e en e s et e s e nae s e eneaene e 629
CONTENT OF TOTAL NITROGEN AND PROTEINS FROM ALFALFA (Medicago sativa L.)
COLLECTED IN THREE SLOPES ... e 635
Valentina Butleska GJOTOSKa .......ooooiie e 635
Liljana Koleva GUABVA ...ttt ee e 635
Lenka CVEtanOVsKa. ..ottt 635
INFLUENCE OF EXTRACT Cannabis sativa L. ON LIPID PEROXIDATION ACTIVITY Sorghum
BALEPENSE (L) PIS ...ttt ettt ee e ee e et e et e en et neeaeens 641
KonstantinoviC BOJAIL ... 641
SUCUE JOVAIIA ..o et 641
KCOJIC IMIITJAILA. . ..o ettt st ettt s e s e et en e s e e s e e ens s e neenneens 641
SAMATAZIC NATASA ... ettt e 641
VIAOVIC SEINKA. ... 641
KOTEI ATIAIIATIIA -+ttt ee et ere e e et s e e s e eaees e s 2en e eaeeeees et 2 s e eeeeeeamems e e e e e nes e saneeneens 641
VIAAIE JRIBIIA. ...ttt et e e eme et e e s eneene e 641
Gavari€ ALEKSANATA ...ttt 641
POPOV MILEIIA. ..ottt et ettt e e e e en e 641
CHARACTERIZATION OF DRINKING WATER SPRINGS FOR THE CITY OF SKOPIJE.............. 645
Erhan MUSTATA. ... 645
Katerina ATKOVSKA ... 645
FIAKITIN AU ..o ettt ettt et m e e e et e et en e s eneeens 645
Stefan KUVENAZICV . .......ocoooi e 645
MIrko MariiKOVSKI ... e 645
AT TOIMOVA ...ttt et ettt e e etttk e et en et enne e 645
G 5 ) e 1SS 645
IMPACT OF HYDROPOWER PLANT ON CLIMATE CHANGE ..o 651
MIOArAZ SIMELCETOVIC ....ov.oeoeiee oot 651
TRADITIONAL MACEDONIAN SAUSAGES WITH STARTER CULTURES ... 657
Aleksandra S11ovska NIKOIOVA ..........ooiiii e 657
Z1atKO PeKOVSKI ... 657
Daniela Belichovska ... o 657
Katerina BelChOVSKA.........oco it 657

603



KNOWLEDGE — International Journal
Vol.34.3
September, 2019

e ————————————————————————————————
DYNAMICS OF THE FILLING MASS AND pH IN DURABLE SAUSAGES DURING RIPENING 663

KWt EIMAZI. ..ottt ettt ettt ettt en st e ens 663
IMIET® STOJAMOVSKT ...ttt ettt et e e et e et ene et e eeeeecnaseens 663
B LA JOS VS ..o 663
Biljana Trajkovska. ... 663
N Y SO Tl - oo, 663
MODERN CATTLE SLAUGHTERING TECHNOLOGY AND ITS MEAT QUALITY ......cceevvne... 667
T 0 s B ) T TSR 667
B LA JOS VS ..o 667
Vesna Karapetkovska HITSTOVA. ... 667
BIOCENOTIC HETEROGENEITY IN ANTHROPOZOONOSIS FOR EGGS - TRIMODULATE
ECOTECHNICAL AGROCENOSIS FOR EFFECTIVEUSEOF MANURE .......ooooiiiiiiieceee 673
R3S U1 G LTS 673
AleXaANAeT TCROUKAIIOV ... .o ettt e et e e e e e et e e e te e e e ennaeaeas 673

BIOCENOTIC HETEROGENEITY IN ANTHROPOZOONOSIS FOR EGGS -
ECOTECHNOLOGICAL CHAINS OF DETRITY TYPE FOR THE LIMITING OF LINEARITY OF

TECHNOLOGIES ..o 681
VS K OV e 681
Alexander TCROUKAIIOV. ... ... ettt et e e eaea e, 681

SURVEY OF ECOLOGICAL COMPETENCE OF STUDENTS WITH REGARD TO FOOD AS A

RESOURCE AND WASTE ..ottt e et e e e et e e aeeaaeas 689
BOTISIAVA TOAOTOVA ... e 689
MaArgarita PANAYOTOVA ... ..ottt 689

IMPACT OF TECTODYNAMIC AND MORPHODYNAMIC FACTORS ON THE SUSTAINABLE

DEVELOPMENT OF THE SHPAT MOUNTAINOUS RIDGE.........cooiiie e 695
Z N 1 La L 5 (04 1 ISR 695

TERRITORIAL ORGANIZATION. RELEVANT - TYPICAL AND TOURIST REGIONAL SPACE

SPACES IN THE BLACK RIVER BASIN IN THE REPUBLIC OF NORTH MACEDONIA ............. 701
AN KOt K. e 701

DEVELOPMENT OF THE COMPOSTING POTENTIAL IN THE REPUBLIC OF MACEDONIA ... 707
Blagica CeROVA. ... 707
VIKIOrT]a BEZIOVSKA ..ottt ettt 707
FIIP JOVANOVSKI ...ttt e s en e e s e e ae s e enen e e enes 707
TOIU IVIIITOVSKI ..o ettt et e e et e e ettt e et e e e eaaaeae e enanaaeesennas 707

VITICULTURE AND WINERY IN REPUBLIC OF NORTH MACEDONIA ..., 715
VaASKO LazZaTCVSKL <o 715

THE CONSEQUENCES OF THE NATO BOMBARDING OF THE REPUBLIC OF SERBIA ON

HUMAN HEALTH AND ENVIRONMENT ... et 719
MIOAIAZ SIMELCETOVIC ... vttt 719
I s A (015 (TR 719

HEALTH AND SAFETY IN THE MECHANICAL ENGINEERING WORKPLACE.............ccoovenne. 725
ANICA MILOSCVIC ..o e e 725
Gordana BOZAAIOVIC ...ttt 725
IVLASA MILOSEVIC ..o e 725

WORKS ON STRENGTHENING BRIDGE ......ooooii e 731
BN TS Y () 1 TSRS 731

604



KNOWLEDGE — International Journal
Vol.34.3
September, 2019

MONITORING AND QUALITY CONTROL IN THE PRODUCTION OF WORK UNIFORMS FOR

FLIGHT AT TEND AN TS ettt ettt ee e st et esem e aeme e e e ene e en e e eeenes 737
SOMJA JOTARVAL ... ettt ettt et s s e e et mt e e s et eeneen e 737
SIIVANA ZNEZIOVA ...ttt et 737
Sashka GOlomEOVA LOMZUIOVA. ......c.oiiiiiieie ottt en e e e s aen e enes 737

THE ANALYSIS CONSTRUCTION PREPARATION OF WOMEN'S PANTS AND PROPERTIES

WOVEN FABRIC IMPORTANT FOR COMFORT OF CLOTHES ... 745
IMATTJA SAVIC.. ...ttt ettt rt e et s s e ea et e et ea e mten e n e e em e 2 s e e s e eneen e ee e en s ena e e e s e eneeneennens 745
Danijela PAUIIOVIC ..ottt ettt en e e et e e en e ene e 745
EDSA INOKIC .ottt et ettt et 745

THE COSTUME OF FOUNDERS OF THE KREPICEVAC MONASTERY ....ooooovviiieeeeeeee. 751
Dragana Friulanovic-SomOi .........o.ovo oo 751

GUSTAV KLIMT'S CREATIVITY AND ITS IMPACT ON XX CENTURY FASHION .................... 759
Dragana Friulanovic-SomOi .........o.ovo oo 759
IVILRIIA SAVIC ..ottt ettt ettt et e e 759

605



KNOWLEDGE — International Journal
Vol.34.3
September, 2019

ANALYSIS OF RL-CIRCUIT SUPPLIED BY VOLTAGE WITH SINUS OR SQUARE
WAVEFORM

Goce Stefanov

Faculty of Electrical Engineering — Stip, Republic North Macedonia goce.stefanovi@ugd.edu.mk,
Vasilija Sharac

Faculty of Electrical Engineering — Stip, Republic North Macedonia. vasilija.sarac@ugd.edu.mk

Abstract: The serial connection of resistor R and inductance L is a basic electronic circuit. It's the same is main
circuit in industrial power consumers: electric motors. induction furnaces. welding devices and other electrical
consumers. The ratio of the values on resistor and inductance in the serial circuit determines the amount of active
energy that the power source delivers to the consumer. From the power point of view. the amount of this energy
should be as high as possible. ie the circuit should work with a good power factor and a good efticiency.

When the RL-circnit is supplied by sinusoidal-prostoperiodic voltage the amount of active energy is determined by
the values on effective voltage and current in the circuit. and the power factor determined by the phase difference
between the voltage and current. In the literature there is detail information for the work of the serial RL-circuit
supplied by sinusoidal voltage.

The situation is quite different when the RL-circuit is supplied by voltage with square waveform. The amount of
delivered energy then depends not only on the phase difference between the voltage and the current. but also and
from the harmonic distortion of the magnitudes of the voltage and curent.

Such RL-circuits, supply by voltage with square waveform are found in all power converters: speed regulators in
directional and alternating motor. induction heating devices. voltage regulators for different RL-consumers. In the
literature which deals with this matter. there is room for clarification of nature of the behavior on RL-circuit supply
by voltage with square waveform.

In this paper first 1s made a mathematical calculation of power when the serial RL-circuit 1s supplied by voltage with
sinus waveform and when it is supplied by voltage with square waveform. Also are give the results obtained with
simulations in the PowerSim software package. In finally are given the experimental results of this circuit. An
analysis of the obtained results and a comparison of the performance of the RL-circuit supply by the two analyzed
waveforms. sinusoidal and quadratic are made.

Keywords: RL-circuit, power factor. efficiency.

AHAJM3A HA RL-KOJ0 HAITIOJYBAHO O/ HAIIOH CO CHHYCHOJA/THA HTH
KBA/IPATHA BPAHOBA ®OPMA

I'ome Ctedanos
Enextporexandkn (paxyrnret — [IITam, Penmydnuka CepepHa Makenosnja goce.stefanov(@ugd.edu.mk
Bacuiumja Hlapan
EnekTpoTexHHUKH (pakyareT — [LITam, Pemydanka CeepHa MakenonHja vasilija.sarac@ugd.edu.mk

Pezmme: CeprHckaTa BPCKa Ha OTIIOPHHK R H HHIYKTHBHOCT L € OCHOBHO €IeKTOHCKO K010. Toa HCTO € H ITaBHO
KO0 BO HHIYCTPHCKH €HEpPreTcKH MOTPOIIYBAYH: eNeKTPHYHH MOTOPH, HHIYKIHOHH MedKH, YpeaH 3a
eeKTPOTIadHO 3aBapyBakbe H JAPYTH eTeKTPHIHH noTpoimyeawdd. OIHOCOT HAa BpPeIHOCTHIE HA OTHOPHHKOT H
HHIYKTHBHOCTA BO CEPHCKOTO KOO ja OJpeTyBa KOTHIHHATA HA AKTHBHATA eHEPrHja KOja H3BOPOT HA HALO]YBAEE
ja mpeaaBa Ha MOTPOMIYBA4MOT. O eleKTPOoeHePreTCKH AcleKT. NoTpedHO e KONMHIHHATA Ha OBaa eHeprHja 1a OHie
IMTO & MOKHO TIOTONEMa, OTHOCHO KOMoTo Aa paGoTH co mobap daxTop Ha MOKHOCT H gobap KoeHITHEHT Ha
IIOIE3HO IEjCTBO.

Kora RL-x0moTO ce HAMOjyBa CO CHHYCHOIAISH-IPOCTONEPHOTHYEH HATIOH, KOMHYHHATA HA AKTHBHATA eHepTHja e
oapeneHa o1 eQeKTHBHHTE BPEIHOCTH HA HAIIOHOT H CTPYjaTa BO KOTOTO KAaKO H (PaKTOPOT HA MOKHOCT OJpeleH O
thasHaTa pazIHKa Mel'y HAlOHOT H CIpyjaTa. Bo mHTepaTypata MIOCTOjaT HHpOPMAIHH KOH BO IeTalH ja
AHATH3HpAaT paboTaTa Ha CePHCKOTO RL-KOI0 HANOJVBAHO O HAIIOH CO CHHyCHOIATHA GpaHoBa dopMa.

Cocrtojbata e cocema paszmHuHa Kora RL-KOTOTO ce HallojyBa o1 HAalloH co KBajapaTHa paHoBa (gopma.

Toramm KOTHIHHATA Ha MpelageHaTa eHeprija He 3aBHCH caMo o1 (ha3HATA PA3THKA Mery HAMoHOT H CTpYjaTa, TYKY
H 07 XapMOHHCKOTO H300IHTIyBathe HA BeIIHTIHHHTE HA HAITOHOT H CTPYjara.
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Baken RI-k07a HANOjyBAHH OJ HANOH €O KBagpaTHa OpaHoBa ¢opma ce cpekaBaaT Kaj CHTE eHEePTeTCKH

KOHBEPTOPH: PeryIaTopH Ha Op3HHA Ha €THOHACOTHH H HAHIMeHHTHH MOTODH. VPeIH 3a HHIYKIHOHO 3arpeBambe.
PETYIATOPH HA HATIOH 3a Pa3sTHIHH RL-moTponryBatd. Bo THTepaTypaTa Koja ja o6padoTyBa 0Baa MaTepHja MIOCTOH
IpoCTOp 3a Ho00jacHyBame Ha NMPHPOJATA HA OOHeCyBale Ha RI-KOTO HANOJVBAHO OJ HAIOH CO KBAIpaTHA
OpaHoBa hopnia.

Bo oBoj TpyI. HajupBO e HampaBeHa MaTeMAaTHUKA IpecMeTKa HAa MOKHOCTA KOra CepHCKOTO RL-KOTo ce HaIojyBa
CO CHHYCEH HallOH H KOTa Ce HalojyBa CO HAIlOH co KBagpaTHa OpaHoBa dopma. IIoToa ce ZadeHH pe3yaTaTHTE
T0GHeHH CO CHMYTAIIHH BO MPOTpaMcKHOT makeT PowerSim. Ha kpajoT ce gageHH ToOHEHHTe eKCIIepPHMEHTATHH
pe3ynTaTH o padoTaTa Ha oBa Koio. HampaeeHa e aHanTH3a Ha JOOHeHHTe Pe3yiITaTH H cropenda Ha padoTaTa Ha
RI-x0T0TO HATIOjYBaHO O HATIOH 3a IBATA aHATH3HpAHH CIIyHaH, T.e. CHHYCHA OpaHoBa GopMa H KBagpaTHa.
Kayuan 30oposn: RL-KoT0. GaKTOp HA MOKHOCT. e(DHKACHOCT.

1. BOBEL
Ha cmukata 1 e mpHKakKaHO cepHCKO NoBp3aHo RI-romo. O3HAYWeHHTe BeTHYUHHH HA CTHKATA ce: u(f) € BIe3HHOT
HATIOSH HAMOH, () € HATIOHOT Ha OTMOPHHKOT, #1(f) & HATIOHOT HA HHIYKTHBHOCTA H i(7) € cTpyjaTa BO KOTOTO

. R
o
A
[ i ku,m— :
u u, @

| 1
=

Cmura. CepHcko moep3aHo RL-Komdo.
Kaj ceprcko moBp3aHo RL-K0T0 BPCKATa Mely CTPYjaTa BO KOTOTO i(7) H BIe3HHOT HAIlOSH HATIOH #(7) & OTHINAHA cO
THHeapHa HeXoMoreHa THepeHIIHjaTHa paBeHKa o1 mpe pex [1]. [2]. [3].
@+£;(;):lw (1)
d L L dt
PaBenkata (1) e ommTa H MoKe 1a ce TIPHMEHH 3a JBATa CIyHaH. T.e. KOTa BIS3HHOT HATIOH € CO CHHYcCHa GpaHoBa
copMa (HAH3MeHHUEH HAMOH) H KOTA BIS3HHOT HAMOH e co KBaipaTHa OpaHoBa dopma. Ha coukata 2 ce
MPHEKAXAHH OBHe OpaHOBH (OpPMH 3a CHHYCEH HAIlOEH HAmoOH. (caHka 2.a.). co edekTHBHA BpemHocT V=85V u

MarcHMamHa BperHocT Uy, = 12 V., kako H 3a KBaJpaTeH HATIOSH HATIOH cO aMImHTyda =12 V, (cauka 2.6.).

10.00

30.00 4000 S0.00 H0.00

Bpeme [ms)

[

1000 2000 30.00 40.00 =000 80.00
epeue fims|

a.) 6.)
Crmura 2. a.) Brezen manoH Ha RL-K0T0T0 co cHHyCcHA OpaHopa dopMa (HaH3MeHHYeH HaNloH), epeKTHBHA BPEIHOCT
U= 8.5 V u MakcuMaTHa BpefqHocT Uy = 12 'V, 6.) Bresen Hamon Ha RL-K0TOTO ¢o KBaApaTHA GpaHoBa (opma
(6HmonapeH CHTHAM) H aMITHTYIa £12 V.

2. IPECMETKA HA MOKHOCTA
AKTHBHaTa MOKHOCT P BO OIIIIT CTyIaj MOKE Ja Ce IMPecMeTa KaKo:
P=UIPF 2)
Bo (2) U e edextHBHA BpeIHOCT Ha BIS3HHOT HAIIOH HA IIOTPOIIYBATIOT, BO AHATH3IHPAHHOT cIyiaj RL-KomoTo, [ e
CTPYjaTa HH3 MOTPOIIYEalIoT H PF e GakTopoT Ha MOKHOCT Ha Koloto [4-7].

2.1 IPECMETKA HA MOKHOCTA KOI'A BJIE3HHOT HAIIOH E CO CHHYCHA BPAHOBA
DOOPMA
Kora Bre3HHOT HanmoH Ha RL-KOJIOTO € cO CHHycHa OpaHoBa (opMma (akTopoT Ha MOKHOCT 3aBHCH caMo of ¢azHaTa
pasIHKa Mel'y HAIlOHOT H CTPYyjaTa BO KOJIOTO, T.e..

PF =cos@ 3

Bo (3) ¢ e dazen aron Mel'y HalOHOT H CTPYjaTa H 3a CHHYCEH HAllOeH HAIOH TO] € oJpeleH KAKO:
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w, L

) (4)

Bo (4) @, e xpy:xHa (hpeKBeHITH]a K0ja € IOBP3aHa co paboTHaTa QpeKBeHIIH]a f; Kako @, = 2mf .
Ox opyra cTpaHa 3a HAaIOjVBalke O HAIOH cO CHHycHa OpaHoea QopMma, edeKTHPHATA BPeIHOCT HA HATIOHOT &
MOBP3aHA CO MAKCHMATHATA BPeIHOCT KaKO:

@ = arctg(

7= Un
V2
a e()eKTHBHATA BPeJHOCT Ha HAMlOHOT H CTPYyjaTa ce MOBP3aHH cO MOTYI0T Ha HMIIeIaHCcaTa BO KOIOTO Z. T.e.:

U \

I=— (6)

Z|

Tlocme 3amenata Ha (3). (4). (5) 1 (6) Bo (2), 33 MokHOCTA Bo RL-KOTOTO KOTA HAMOJHHOT HAIIOH € CO CHHYCHA
Opanosa gopMa ce 1o0HBa:

)

r2
P= LJ—"'”'«:c:ns{:—lra.:rgl[ mslj} (7
21Z| R
Bo Tafemata 1 ce mazeHH mozaToLH 3a HaIpaBeHATa MpecMeTKa 3a MOKHocTa co (7). 3a RL- Koo BO ciIydaj Kora ce
HATIOJYBA CO CHHYCEH HamoH. BpemnocTuTe Ha RL ce: R=19Q u L=15139 mH. PaSotHata ¢pekBeHHja e
/. =50 Hz. MoaymoT Ha HMIIeTAHCATA € | z | = (R2 —i—((,-:)L):}l""2 = 5,12 Q. DazHHOT arox ¢ mpecMeTaH co (4) e 68.25°
cosp = 0.37.

2.2 IIPECMETKA HA MOKHOCTA KOT'A BJIE3HHOT HAIIOH E CO KBAJPATHA FPAHOBA
DOPMA
Kora RL-xomoTo ce HamojyBa O HAIIOH cO KBaJapaTHa SpaHoBa gopMa (GHMoTapHa MOBOPKA HA HMITYIICH) MOKHOCTA
ce ImpecMeTyEBa co ommrara paseHka (2). Ho Bo 0B0j cayiaj GakTopoT Ha MOKHOCT ce gedunnpa Kako [ 5-8]:

PF =DF, - DF, - DPF (8)
Bo mociemnata paeeHka DFu e dakTop Ha H300IHIVBaEkRe HA HAMOHOT. 10] ce ZedHHHpa KAKO OIHOC Ha
etheKTHBHATA BPETHOCT HA OCHOBHHOT XAPMOHHK Ha HamoHOT [/} H e)eKTHBHa BPEIHOCT Ha BKYIIHHOT HamoH U,
T.e.
1 ©)
U
BropHoT wieH Bo paeeHkarta (8) DF; e dakTop Ha H300IHTIyBamke Ha CcIpyjaTa. Toj ce dedHHHpA KAKO OJHOC HA
etheKTHBHATA BPEITHOCT Ha OCHOBHHOT XapMOHHK Ha CTpyjaTa /; H e()eKTHBHA BPeIHOCT HAa BKYIIHATA cTpyja /. T.e.!

I .
DF; == (10)

DF, =

TpeTHOT wieH Bo paBeHkata (8) DPF =cosg e (akTopoT HAa MOKHOCT HOopamH ¢asHHOT arol HIH (GaxkTop Ha
IIoMecTyBambe.
PazrnemyBame ciaytaj Kora RL-cepHCKOTO KOO € HAOJYBAHO CO KBAJpaTeH HANOH co (PakTOp HAa HCIIOMHETOCT
D =0.5. kako u paGoTHa QpeKpeHIH]a IPH Koja H CIPYjaTa BO KOIOTO e OIHCKa 10 KBaapaTHH OHITOIAPHH HMITYICH
co ¢axrop Ha mHemomHetocT (.5, Toram daxropoT Ha H300IHIyBame Ha HamoHoT DFu=0.9 u dakropor Ha
miobmayBame Ha cTpyjata DF1= 0.9 [7]. Co 1oa (8) moGuea dopma:
PF=09-09;-cos ¢=0.81cos @ (11)
On gpyra cIpaHa., KOTa KONOTO C& HATIOjyBA CO MOBOPKA HAa KBAaIPAaTHH HMITYICH €O aMmmHTyZa =0, H
3aHEMAPYBAJKH TH MATOBHTe HA HAMOHHTE HA TONYIPOBOIHHYKHTE MPEeKHHYBadH, (KOH Bo cmydaj Ha IGBT
TPaH3HCTOPH ce oa 1.5 V 1o 2.5V, a Bo ciydaj Ha MOS TpaH3HCTOPH. OpaIH MATHOT OTIIOP HA KAHAIOT. € PeI Ha
MHTHBOITH), epeKTHBHATA BpeIHOCT HA HATIOJHHOT HamoH e [/, . Bo TakoB cIydaj MOKHOCTA BO KOJIOTO e OJpeleHa
Kako:
U2
P=0.81—Lcosg@ (12)

Z

Bo (12) e 3emeno Bo npenpHr JeKa eheKTHBHATA BPeIHOCT HA CTPyjaTa e:
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U .

=" (13)

=
Co (12) e oopegeHa MOKHOCTA BO RL-CepHCKO KOO KOTa & HAlOjyBa OX HAIIOH ¢O KBagpaTHa GpaHoBa ¢gopMa. Bo
TabenaTa 2 ce JaJeHH MOJATOIHTE 3a HANpaBeHATA MPecMeTKAa Ha MOKHOCTa co (12), 3a RL- KO0 BO cIIydaj Kora ce
HAMOjyBa 0 HAIIOH CO KBagpaTHa GpaHoBa dopMa.

3. CHMVYJIATIHHA HA RL-KOJIOTO

Komoto 3a cumynamuu o PowerSim mporpam [9] xora RL-KOTOTO ¢e HANoOjyBa O HAIOH CO CHHYCHA OpaHOBa
dopMa e e HpHKAKAHO HA CIHKATAa 3@, a HAa CIHKaTa 30 € MPHKaKAHO KOTOTO 3a CHMYIAIHH BO CIydaj Ha
HANOjyBalke O HANOH co KeamgparHa Opamoea ¢dopma. CHMyTAalHHTE ce IpaBeHH Ha RL-KOTO CO BPeIHOCTH
R=1.9Q.L=15.139 mH u paGotna dpexpenunja f, = 50 Hz.

0015128

L

=

a
) 6.)
Cmmka 3. a.) Komo 3a cHMynanman xora RL-KOTOTO ce HAOjyBa ¢o cCHHYCeH HamoH, 6.) Komo 3a cavymaris kora RL-
KOTOTO Ce HAIIOjyBa CO HAIIOH cO KBagpaTHa OpaHoBa gopMa H dakTop Ha HemomHeToeT D = 0.5.
Bo tabemnte 1 H 2 ce gameHH MOJATOLH 3a edeKTHBHATA BPeOHOCT HA HamoHOT U, edekTHBHATa BpeIHOCT Ha

cTpyjaTa /. MakcHMATHATA aMILTHTYIAa Ha HAamoHOT Uy, H MokHocTa P Ha RL-KomoTo MoOHEeHH O CHMYTAITHH Ha
KOTOTO oI CIIHKATa 3.

4. EKCIEPHMEHTATHH PE3VJITATH

4.1 ExcnepHMeHTAJIHH Pe3VaTaTH Kora RI-ro/10T0 ce HAIOjVBA €O HAIIOH €O CHHYCHA OpaHOBA popMa

Bo excnepumentanHarta dasa, Mepemara ¢e NpPaBeHH ¢o IHTHTATEeH ocuuiaockon Instrustar 205A [10]. Toj mva 2
KaHATH H IoceOHO € TIOT0IeH 3a aHATH3A Ha MyITHIITHPAH CHTHAT. ToOHeH 0 CHTHATHTE Ha IBATA KAHATH, T.. aKo
Ha eTHHOT KAHAT A e CHTHATOT Ha CTpPYjaTa, a Ha JPYTHOT KaHAT B e CHTHATOT HA HAMOHOT, OBO] OCITHIOCKOT JaBa
MOKHOCT 3a MYJITHIUTHKAIIHja Ha JBaTa cHTHATH A H B. BoymHOCT MYTITHIUTHITHPAHHOT CHTHAT € CHTHATOT Ha
MOKHOCT. Baka qo0HeHHOT cHTHAT e QekcHOHTEH, 0HOCHO OCITHIOCKONOT 1aBa MOMKHOCT Ja ce OpeIH cpeaHaTa
BpeIHOCT Ha MYJITHIUTHIHPAHHOT CHTHAI loa BCYIIHOCT € AKTHBHATA MOKHOCT Bo komoro. Ha ciHirata 4 e
TIPHKAKAH OCIHIOTPAB KOj TO HIYCTPHPa TOTOpe KAKaHOTO.

Vemean= -315.615 mV
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Cnuka 4. Octumorpad Ha GpaHOBHTe hopMH Ha cTpyjaTa kKaHan CHI1. mamonoT kanan CH2 u MoKHOCTa KaHam math.
Ox coukata 4 MoXKe 7Ia ce BHIH JeKa 3a edeKTHBHA BpeIHOCT Ha HamoHoT 10.73 V. MakcHMAaTHa BPeIHOCT Ha
HanoHoT 14.57 V u edexTHBHa BpexHocT Ha cTpyjata 1.157 A. akTHBHaTa MOKHOCT BO Komoto e 8.441W. Bo
Talenata | ce TageHH pe3yiITaTHIe OO eKCIIEPHMEHTATHOTO MEPEHE 32 MOKHOCTA BO KOJIOTO 3a IIeCcT BPeIHOCTH Ha
BIIe3HHOT HAIIOH.

4.2 ExcnepHMeHTAJIHH Pe3yITATH Kora RL-Ko10T0 ce HAIIOjYBA €O HAIIOH ¢O KBAIpPATHA OpaHoBa (ropMa

Bo ekcrmepHMeHTATHOTO Mepemke, 3a TeHepHpamke Ha HAllOH cO KBaJpaTHa OpaHoBa GopMa. € pa3BHeH MPOTOTHII HA
MOCTeH KOHBepTop peanHzHpaH co 4 MOS tpansnctopd. Bo ocHoBa e ymoTpebeH MocTeH koHBepTtop BSTT7960.
KoHTponHata enekTpoHHKa € peanHzHpaHa co AMega 328P mukpokoHTpoidep. IIpoToTHIOOT e NpHKa)kaH Ha
CIHKaTa 5.

Cnuxka 5. IIpoToTHI Ha KOHTPOIHO KOoT0 OazHpPAaHO Ha MHR})OKOHI'I]JDJIE]J"AIHEga 328P H MOCTeH KOHBepTOp
peamnzHpaH co BST7960 3a reHepHpame Ha OHIIOIAapeH KBaIpaTeH HaIlOH
MepemeTo Ha OpaHOBHTe (QOPMH Ha BIe30T oI RL-KOTOTO (H37Ie3 0 KOHBEPTOPOT). € HAPpaBeHO CO HCTHOT
OHTHTAZTeH OCHHIOCKOIN Kako BO CIy4ajoT IPH HaNOJyBalke €O CHHyceH HamoH. Ha ciHKaTa 6 e IpHKakaH
ocrHmorpadoT KO0j TH NPHKAKYBa OpaHoBHTe dopMH Ha cTpyjata (kaHax 1). Ha HamoHOoT (kaHal 2) H
MYJITHIUTHIHPAHHOT CHIHAT T.€. CHTHATOT Ha MOKHOCT (KaHan math).

Cmuka 6. Ocianorpad Ha GpaHoBHTe dopMH Ha cTpyjata kaHan CH1. Hamonot kanat CH2 1 MokHocTa KaHat math.
KOTa BIE3HHOT HAMIOH BO RL-KOTOTO € co KBaapaTHa GpaHoBa dopMa.

Ox ciaukaTa 6 ce I7Tela JeKa OCHHIOIPaMoT e JoO0HeH 3a eeKTHBHA BpeJHOCT Ha HamoHoT 14,75 V, MakcHManmHa
BpeIHOCT Ha HanoHOT 15.18 V. IlpH oBHe BpeIHOCTH HA HAIIOHOT. MOKHOCTA BO KoToTo & 13.22 W,

[Ipn HamojyBame CO HAIIOH CO KBaIpaTHa OpaHoBa (hopMa. KaKO MITO e KakaHo morope. eeKTHBHATA BPeIHOCT Ha
HAMMOHOT € GIHCKA CO MAKCHMATHATA BPEIHOCT HA HAMOHOT H BCYIIHOCT € HCTA CO HAMOHOT HA HAlOjyBamkke Ha
KOHBepTOpPOT. Pa3zmHKkaTa e caMo MOpagH MaJoT HA HAOHOT HAa 2 TPEeKHHYBAYH BO MOCTOT, KOH BO MOMEHTOT
NpOoBeIyBaaT.

5. 3bMPHH PE3VYJITATH
Bo tabenara 1 ce 7ageHH 30HpPHH pe3ynTaTH 3a MOJAaTOIHTE 3a MOKHOCTA Bo RI-KOToTO To0OHEHH CO MpecMeTKa Cco

(7). cHMyTalHH cHOpelI KOTOTO O CTHKATa 3a H CO eKCIMepPHMeHTATHO Mepeme Kora RI-KOToTo ce HammojyBa O
HAIIOH CO CHHYCHa OpaHoBa (opMa.
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Bo tabenara 2 ce mageHH 30HpPHH pe3ylITaTH 3a IOJAaTOLHTE 3a MOKHOCTA BO RL-KOTOTO JOOHEHH CO IIpecMeTKa CO

(12), cHMyTalHH copel KOJIOTO O CTHKATa 30 H cO eKCIepPHMEeHTATHO Mepeme Kora RI-KOIOTO ce Halojyea 01
HAIOH CO KBaJpaTHa OpaHOBa dopMa.

Taocera 1 Hoodamouu 3a mMoKHocmd 60 RL-ko10mo doouerHu co npecmemsa co (7), cuMmyiayuit cnoped Ko1omo oo
CTUKAMA 3a U €O eKCHnePUMEHTNATHO AMepere Ko2a RL-K0101M0 ce Hanojvea 00 HanoH co CUHVCHA OpaHoea gopma

IpecMe CHMYI CRCIICPH

UNV] | UpV] [ PIW] | O[V] [J[A] | UnlV] [PIW] | UV | ITA] | Un[V] | P[W]
2.11 2.98 0.32 2.11 0.29 2.98 0.36 2.11 0.17 2.59 0.32
4,91 6.93 1.74 4,92 0.68 6.93 1.45 4,91 0.47 6.604 1.77
9.60 13.54 6.68 9.60 1.32 13.54 5.82 9.60 0.98 12.27 6.60
10,73 15.13 8.30 10,73 1.27 15.13 6.44 10.73 1.16 14,57 844
16.18 22.82 18.88 16.18 2,23 22.82 15.76 16.18 1.88 21.23 18.69
18.33 25.84 24,21 18.32 252 | 25.84 23,81 18.33 2.19 24.42 23,82

Taoera 2 Hooamouu 3a MokHocma 60 RL-xonomo 0oouexu co npecvemyxa co (12), cuaniaayuu crnoped Koaomo 00
CTUKAMA 30 U CO eKCHEPUMEHMATHO Meperse Ko2a RL-Koaomo ce Hangjyea 00 HANoH Co K8adpamua opaHoea

¢hopaia
IpechMe CHMYI CRCIICPH
UIV] | Un[V] | P[W] | U[V] |T[A] | Un[V] | P[W] UV] I[A] Un[V] | P[W]
2.11 2,98 0.52 2.98 0.53 2.98 0.53 2.90 0.53 2.90 0.52
491 6,93 2,82 6.93 1.23 6,93 2.67 6,83 1.23 6.83 2.57
9.60 13.54 10.77 | 13.54 2.40 13.54 8.91 12.74 1.28 13.72 9.96
10.73 15.13 1344 | 15,13 2.68 15.13 11.21 14.74 1.51 15.18 13.22
16.18 22,82 30,58 | 22.82 4,04 2282 2540 22.24 2.60 22,59 30,22
18.33 25.84 39,21 | 25.84 458 25.84 38,75 25.10 3.26 2511 40,24

6. SAKIYVUOK

Bo 1pymoT e HampaBeHa aHaTH3a Ha RL-KOJ0 HANOJYBAHO CO HAllOH CO CHHYCHA H CO KBaJpaTHa OpaHoBa dopMa.
AnanHzaTa BKIyYyBa MaTeMaTHYKa IIpecMeTKa Ha MOKHOCTAa, BO KOja ce H3BeIeHH er3akTHH paBeHKH.
KOMITJYTePCKH CHMYTIAIlHH H eKCIIepHMeHTAIHH Meperkha HallpaBeHH Ha Pa3BHeH IPOTOTHII Ha MOCTeH KOHBEPTOP.
PezynraTHTe 011 eKCIIepHMEHTATHHTE MEPera 3a MOKHOCTA BO KOJIOTO ce HCTH CO OHHe TOOHeHH BO IIpecMeTKaTa.
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