pd.tvz.hr
POLYTECHNIC & DESIGN Vol. 11, No. 4, 2023.

Polytechnic & Design

Vol. 11, No. 4, 2023.
DOI: 10.19279

TEHNICKO VELEUCILISTE U
ZAGREBU ZAGREB UNIVERSITY
OF APPLIED SCIENCES




pd.tvz.hr
POLYTECHNIC & DESIGN

Vol. 11, No. 4, 2023.

Izdavac¢ / Publisher
Tehnicko veleuciliSte u Zagrebu
Vrbik 8, 10000 Zagreb

Glavni urednik / Editor in chief
Vilko Ziljak

Zamjenice urednika / Deputy editors
Aleksandra Bernasek Petrinec
Darija Cuti¢

Urednistvo / Editorial office
Drazen Arbutina

Toni Bjazi¢

Ivica Dodig

Lidija Tepes Golubié¢

Petar Jandri¢

Stjepan Tvori¢

Jana Ziljak Grsi¢

Krunoslav Pavkovié

Sonja Zlatovic¢

Savjet ¢asopisa / Journal advisors
Davor Cafuta

Tin Kramberger
Dario Matika

Goran Sirovatka

lgor Gukov

Alen Simec

Dunja Bjelobrk Knezevié¢
Vesna Ali¢ Kostesic¢
Vladimir Mateljan
Kresimir Mestrovié¢
Marin Milkovié
Damir Modri¢

Nikola Mrvac

Mario TomisSa

Darko Agi¢

Stjepan Car

Klaudio Pap

Damir Boras

Slavica Cosovi¢ Baji¢
Ivica Pogarcic¢

Kreso lvandié

Mario Uros

Medunarodni uredivacki savjet /
International Editorial Board
Rajendrakumar Anayath (Indija)
Anastasios Politis (Gréka)

Borut Zalik (Slovenija)

Atilla Ansal (Turska)

Pisit Kuntiwattanakul (Tajland)
Rolando P. Orense (Novi Zeland)
Shamsher Prakash (Sjedinjene Americke Drzave)
Yoshimichi Tsukamoto (Japan)
Mitsutoshi Yoshimine (Japan)

Programski odbor / Program Committee
Dalibor Gelo
Vatroslav Zuppa Baksa
Stjepan Tvorié
lvana Lovri¢

Zeljko Lebo

Renata Kramberger
Darijo Cerepinko
Ante Elez

lgor Gukov

lgor Kuzle

Ivan Legac

Sonja Lozi¢

Dijana Nazor Corda
lgor Majnaric¢

Mile Matijevi¢
Dario Matika
Miroslav Mikota
Mladen Petricec
Sonja Zentner Pilinsky
Tomislav Plavsi¢
Dubravko Saboli¢
Miroslav Slami¢
Sejid Tesnjak
Zvonimir Valkovi¢
Damir Vusi¢
Mladen Zeljko

lgor Zjakié¢

Denis Jureci¢
Andrija Bernik
Dubravko Zigman
Ivan Rajkovié¢
Marinko Zagar
Zdenko Balaz
Diana Brati¢

Petar Miljkovi¢
Katja Milkovi¢
Maja Rudolf
Drazen Créi¢
Krunoslav Hajdek



pd.tvz.hr
POLYTECHNIC & DESIGN Vol. 11, No. 4, 2023.

Lektori i prevoditelji /
Proofreaders and translators
Dina Fistoni¢ Bernardi

Amelia Kovacevi¢

Graficka redakcija / Graphic editorial
Tomislav Bogovié

Dizajn naslovnice / Cover design
Ulla Leiner Maksan

Internet stranica / Website
Slaven Crnjac

Tajnica ¢asopisa / Journal secretary
Suncica Perkovi¢

Administratori / Administrators
Sara Slami¢ Tarade
Slaven Crnjac

Elektronicko (HR, ENG) i tiskano izdanje (HR).
Izlazi 4 puta godisnje.

Polytechnic - Desig

Kontakt - Contact

Adresa « Address

Tehnicko veleuciliste u Zagrebu
Polytechnic and Design

Vrbik 8

10000 Zagreb

Croatia

E-mail
pd@tvz.hr
pd-recenzenti@tvz.hr

Internet adresa « web
http://polytechnicanddesign.tvz.hr
http://pd.tvz.hr

DOI: 10.19279

Clanci se nalaze u bazama:

http://hrcak.srce.hr ISSN 1849 — 1995
https://scholar.google.hr

Nirezna inacica: ISSN 2459-6302 IR ARARAARRRTRA

Tiskana inacica: ISSN 1849-1995 9771849199882

Polytechnic and Design

Datum izdavanja: 05.02.2024.




pd.tvz.hr
POLYTECHNIC & DESIGN Vol. 11, No. 4, 2023.

Sadrzaj - Content

1. DIGITALNA TRANSFORMACIJA: KORISTENJE PODUZETNICKE PODLOGE
U KONTEKSTU BLOCKCHAIN TEHNOLOGIJE

DIGITAL TRANSFORMATION: USE OF THE ENTREPRENEURIAL CANVAS IN THE
CONTEXT OF BLOCKCHAIN TECHNOLOGY 221

Josko Lozi¢, Katerina Fotova Cikovié¢

== DOI: 10.19279/TVZ.PD.2023-11-4-01

2. PRIKAZ ISPITIVANJA ELEKTRICNIH SVOJSTAVA BAKRA I USPOREDBA
SA SVOJSTVIMA OSTALIH MATERIJALIMA

PRESENTATION OF THE ELECTRICAL PROPERTIES TESTING OF COPPER
AND COMPARISON WITH THE PROPERTIES OF OTHER MATERIALS 231

Kresimir Osman, Teo Todorovi¢, Sasa Stojanovic¢

£ DOL 10.19279/TVZ.PD.2023-11-4-12

3. THE EXTENDED NIR NESTED IMAGE - ADDITIONAL SEPARATION
VISUALIZED PROCEDURE 240

Ana Agi¢ Cmrk, Vilko Ziljak, Darko Agié
£ DOL 10.19279/TVZ.PD.2023-11-4-13

4. ANSAMBL METODE STROJNOG UCENJA
ENSEMBLE METHODS OF MACHINE LEARNING 245

Aleksandar Stojanovié, Zeljko Kovacevi¢, Danko Ivosevié

== DOI: 10.19279/TVZ.PD.2023-11-4-04

5. UPOTREBA CHATGPT-JA ZA RJESAVANJE ISPITA IZ UVODA
U PROGRAMIRANJE

USING CHATGPT TO SOLVE INTRODUCTION TO PROGRAMMING EXAM 253
Goran Pambi¢

== DOI: 10.19279/TVZ.PD.2023-11-4-05



pd.tvz.hr
POLYTECHNIC & DESIGN Vol. 11, No. 4, 2023.

6. NADOGRADNJA RACUNALNIH KOMPONENTI MULTIMEDIJSKE RADNE
STANICE U SVRHU OCUVANJA OKOLISA

UPGRADING COMPUTER COMPONENTS OF A MULTIMEDIA WORKSTATION
FOR THE PURPOSE OF PRESERVING THE ENVIRONMENT 260

Ivan Rajkovi¢, Dinka Radonié, Nenad Samarin

== DOI: 10.19279/TVZ.PD.2023-11-4-06

7. PLINSKI (BUCHHOLZ) RELEJI
GAS (BUCHHOLZ) RELAYS 269

Luka Kolar, Kresimir Mestrovi¢

== DOI: 10.19279/TVZ.PD.2023-11-4-07

8. ISTRAZIVANJE SUSTAVA ODRZAVANJA GRADPEVINSKIH STROJEVA

RESEARCH OF THE MAINTENANCE SYSTEM OF CONSTRUCTION MACHINES 276
Dinko Mikuli¢, Drasko Miick
== DOI: 10.19279/TVZ.PD.2023-11-4-08

9. PROTOTYPING OF CARDBOARD PACKAGING FOR BERRIES
OSMISLJAVANJE I IZRADA KARTONSKE AMBALAZE ZA BOBICASTO VOCE 288

Ivana Bolanc¢a Mirkovié, Filip Vuckovié

== DOI: 10.19279/TVZ.PD.2023-11-4-19



pd.tvz.hr
POLYTECHNIC & DESIGN Vol. 11, No. 4, 2023.

Uvodne rijeci - Introduction

Rije¢ glavnog urednika ¢asopisa Polytechnic and Design

......

podruc¢ja koja pokriva Casopis. Tehnicko veleuciliSte je prisutno s nekoliko
radova; pa pocnimo s Ivanom Rajkoviéem, Dinkom Radoni¢ i Nenadom
Samarinom, temom o komponentama multimedijskih radnih stanica u svrhu
ocuvanja okolisa. Tema je ,,elektri¢ni i elektronicki otpad®, popularna u danasnje

......

uredajima, a mozda i ne znamo kako da se rijeSimo sadrzaja koji su puni osobnih
podataka.

Nasa nova tema odnosi se na ,infracrveni tisak™, predloZena i patentirana od autora s Tehnickog
veleugilidta i Grafickog fakulteta. Ukljuéili su se i autori Ana i Darko Agié. Cestitam im. Interesantna
tema je uvijek ,.. o metodama strojnog ucenja“. Novi pogled su ponudili profesori Stojanovic,
Kovacevi¢ i Ivosevié.

Nova gledanja na neiscrpni prostor stotinu godina transformatora kao ,.klju¢ne komponente u
elektroenergetskom sustavu (NT)* uvijek imaju autori Luka Kolar i Kre§imir Mestrovi¢. Na nov nacin
obradena je tema uljnih transformatora i zastita s viSestrukim relejima.

Zahvaljujemo autorima na njihovom angazmanu uz molbu za razumijevanje na duzem c¢ekanju na

recenziranje i objavu u nasem ¢asopisu. U ime redakcije naSeg Casopisa, zahvaljujem svim autorima i
ocekujemo suradnju u sljede¢im izdanjima.

Glavni urednik casopisa Polytechnic and Design

prof. emeritus dr. sc. Vilko Ziljak

\
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Word of Chief editor of journal Polytechnic and Design

In the fourth volume this year we have prepared papers from various areas covered by the journal. The
Zagreb University of Applied Sciences is represented in several papers, so let's start with Ivan Rajkovic,
Dinka Radoni¢ and Nenad Samarin who covered the topic of the multimedia workstation components
with the purpose of preserving the environment. The paper deals with the “electric and electronic waste”,
popular in this day and age, even to me personally, since we are surrounded with all sorts of “old” devices,
and we might not always know how to get rid of its content that is full of personal data.

Our new topic refers to the “infrared print”, suggested and patented by authors from the Zagreb University
of Applied Sciences and the Faculty of Graphic Arts. Authors Ana and Darko Agi¢ also joined in. I
congratulate them. ““...on methods of machine learning” is always an interesting topic. A new insight has
been offered by professors Stojanovi¢, Kovacevi¢ and Ivosevic.

The authors Luka Kolar and Kresimir Mestrovi¢ always have a new outlook on the inexhaustible area of
one hundred years of transformers as “a key component in the electric power system (NT)”. They have
found a new way to discuss the topic of oil transformers and multiple relays protection.

We thank the authors for their participation and we kindly ask for their understanding as to the longer time

it took us to have the papers reviewed and published in our journal. In the name of the editorial board, I
thank all the authors and we expect your co-operation in future editions.

Editor-in-chief of journal Polytechnic and Design
Prof. Emer. Vilko Ziljak, PhD
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