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FOREWORD

The conditions created by the development of technologies in which modern man lives have led to

a complex and paradoxical effect: that by removing obstacles on the way to a more comfortable,
simpler, faster and more efficient life and way of working, man also generates numerous misfortunes,
attracting dark clouds of threats to the survival of the planet and humanity. The question that concerns
and affects all of us - all people, all living beings, systems in which life takes place, large and

small, strong and weak - boils down to the problem of the negative impact of man on the environment;
this issue invites us to an urgent solution by looking at the causes, proposing solutions, evaluating
them, changing approaches and ways of thinking, as well as drawing correct conclusions. Simply put,
by adapting nature to one's own needs, man threatens and damages it. That is why, with the joint
efforts of all of us, individuals, organizations and states, it is necessary to take all possible measures to
immediately prevent the negative effects that are ahead of us.

The importance of renewable sources of electricity, which this international conference focuses on, is
noticeable from two angles: the first - it is certain that fossil fuels as a resource will disappear and it is
necessary to find alternative sources, the second - the use of renewable energy sources by its essence
implies "clean" technology that significantly contributes to reducing CO: emissions and thus mitigating
climate change and reducing pollution, while encouraging social and economic development in all
spheres of life.

The 11th International Conference on Renewable Electrical Power Sources is organized

by the Society for Renewable Electrical Power Sources (DOIEE) at SMEITS, with co-organizers: The
Institute of Architecture and Urban & Spatial Planning of Serbia (IAUS) and the Chamber of
Commerce and Industry of Serbia, with the support of the Ministry of Science, Technological
Development and Innovation of the Republic of Serbia.

The registered participants designed their papers according to the given conference topics:
- Energy sources and energy storage;

- Energy efficiency in the context of use of renewable energy sources (RES);

- Environment, sustainability and policy,

- Applications and services.

Eminent authors - scientists, teachers, experts in this field from fifteen different countries:

Algeria, Belgium, Bosnia and Herzegovina, China, Croatia, Greece, Hungary, India, Portugal, Saudi
Arabia, Serbia, Slovenia, Spain, the United Arab Emirates, and Ukraine, contributed to the conference
through sixty-nine papers that were reviewed by the Scientific Committee of the Conference, and after
the review process were accepted for presentation at the conference and for publication in the
proceedings.

At the end of this short message and at the beginning of the proceedings I believe that it can be proudly
said that scientists, researchers, policy makers and industry experts gathered in one place, in order to
exchange experiences and knowledge with the aim of promoting scientific and professional ideas and
results of research, technology improvement for the use of RES, promoting the rational use of
electricity, affirming and proposing inventive solutions in the field of sustainable sources of electricity.

Belgrade, Milica Vlahovi¢
November 2023




SADRZAJ / CONTENTS

Plenarna predavanja:

1. 1ZAZOVI U ELEKTROHEMIJSKOM SKLADISTENJU
ENERGIJE CHALLENGES IN THE ELECTROCHEMICAL ENERGY STORAGE

Branimir N. GRGUR . e ieiieiiiiiiiieiicteiteitettecteteettecenseeseessnsessassassassassastassassestassassessessesssssessessssssssnsanss 1

2. POLIANILIN: PROVODNI POLIMER U UREDAJIMA ZA SKLADISTENJE ENERGIJE
POLYANILINE: CONDUCTIVE POLYMER IN ENERGY STORAGE SYSTEMS
Aleksandra JANOSEVIC LEZAIC ..uuiieereieeeireeerenereneenssensressrassrssssessssssssesnsessssssssasssassssssssssasssasssnsesnssas

3. ISPITIVANJE KVALITETA EKSPLOZIVNO ZAVARENOG SPOJA RAZNORODNIH METALA ZA
POTENCIJALNU PRIMENU U OBNOVLIIVIM I1ZVORIMA ENERGIJE
TESTING THE QUALITY OF EXPLOSIVELY WELDED JOINTS OF DISSIMILAR METALS
POTENTIALLY APPLICABLE IN RENEWABLE ENERGY SOURCES
Ana ALIL, Milos LAZAREVIC, Danica BAJIC, Nada ILIC, Tihomir KOVACEVIC, Bogdan NEDIC...............

4. METODE BEZ RAZARANIJA | UNAPREDENJE POUZDANOSTI RADA KULE ZA HLADENIE,
KAO ASPEKT TEMATIZACIJE OBNOVLIIVIH IZVORA ENERGIJE
NON-DESTRUCTIVE METHODS AND IMPROVEMENT OF THE COOLING TOWER OPERATION
RELIABILITY, AS AN ASPECT OF RENEWABLE ENERGY SOURCES THEMATIZATION
Marko JARIC, Sanja PETRONIC, Nikola BUDIMIR, Zoran STEVIC, Suzana POLIC.....ccccceeeerrennnccrrennnnnns

Energetski izvori i skladistenje energije:

1. ELEKTRICNA SVOJSTVA TANKIH FILMOVA GO | GO/WPA NA
INTERGDIGITALNIM ELEKTRODAMA
ELECTRICAL PROPERTIES OF GO AND GO/WPA THIN FILMS
ON INTERDIGITAL ELECTRODES
Zeljko MRAVIK, Milica PEJCIC, Sonja JOVANOVIC, Darija PETKOVIC,
Misa STEVIC, Zoran STEVIC, Zoran JOVANOVIC....ceueteereerecreecrencrencroncraseescsesssasesassesssssssssssnsssnsssnsses

2. MODELOVANIE | SIMULACIA UREDAJA ZA NAVODNJAVANIJE KAP-PO-KAP
MODELING AND SIMULATION OF A DEVICE APPLIED FOR LOW-FLOW DRIP IRRIGATION
Noureddine BENSEDIRA, Abdessmad MILLES, Mohammed-Salah AGGOUNE......ccceeereeieeenerennerennens

3. UTICAJ SENKE USLED DENIVELACIJE KROVA NA PROIZVODNJU KROVNE SOLARNE ELEKTRANE
IZLAZNE SNAGE 400KW
THE INFLUENCE OF THE SHADOW CAUSED BY THE SLOPE OF THE ROOF ON THE
PRODUCTION OF A ROOF-TOP SOLAR POWER PLANT WITH AN OUTPUT POWER OF 400KW
Marko S. DJUROVIC, Zeljko V. DESPOTOVIC ....uuuuueuuueeunnnnnnennnnsnnnssnnnsnnnsnsnsnnnssssssssssssssssssssssssssssssssssns



10.

11.

PROJEKTOVANIE | IZVODENJE SOLARNE ELEKTRANE IZLAZNE SNAGE 400KW
NA KROVU FABRICKE HALE "EP BELT"-LOZNICA

DESIGN AND REALISATION PV ROOF-TOP POWER PLANT 400KW

IN THE FACTORY "EP BELT"-LOZNICA

Zeljko V. DESPOTOVIC, Marko S. DJUROVIC ...ccceiriiiriiiiiiiiiiiniiiniiiniisenisssisssssssssssssssssssssssssssssssssnas

PRENAMENA NAPUSTENIH ILI STARIH NAFTNIH POLJA ZA IZGRADNJU
GEOTERMALNIH ELEKTRANA

THE CONVERSION OF ABANDONED OR MATURE OIL FIELDS INTO GEOTHERMAL
POWER PLANT LOCATIONS

IVaN RAJSL, SAra RADS ...ueieireiiteireeerenetectetenerescrescesssesssesssnsssassssssssssasesassssssssssasssnsssnssssssasssnnens

POBOLJSANJE SPOSOBNOSTI SAMOIZLECIVANJA | ZILAVOSTI MIKROKAPSULA SA
TUNG ULJEM DODATKOM GRAFENSKIH NANOPLOCICA | NJIHOVA PRIMENA

U EPOKSI SISTEMU

THE IMPROVEMENT OF SELF-HEALING CAPABILITY AND TOUGHNESS OF
MICROCAPSULES WITH TUNG OIL BY THE ADDITION OF GRAPHENE NANOPLATELETS
AND THEIR APPLICATIONS IN EPOXY SYSTEM

Natasa TOMIC, Abdullah MUSTAPHA, Maitha ALMHEIRI, Mohamed Nasr SALEH .....cccceereeneeeennen

MODEL SOLARNOG PANELA SA SOLARNIM TRAGACEM, UPRAVLIAN POMOCU
ARDUINO UNO MODULA

MODEL OF THE SOLAR PANEL WITH SOLAR TRACKER CONTROLLED

BY THE ARDUINO UNO BOARD

Ivan TODORIC, Djordje DIHOVICNI, Dragan KRECULJ, Sanja JEVTIC,

Nada RATKOVIC KOVACEVIC auuuuuuuuuuennunnnnnnnnnnnnnnnnnsnmnsnnnssmnssssssssssssssssssssssssssssssssssssssssssssssssssssssens

TERMOELEKTRICNI EFEKAT KAO 1ZVOR ENERGIJE U PRUZNIM ZELEZNICKIM APLIKACIJAMA
THERMOELECTRIC EFFECT AS A SOURCE OF ENERGY IN RAILWAY TRACKSIDE APPLICATIONS

Sanja JEVTIC, Milesa SRECKOVIC, Dragan KRECULJ, Nada RATKOVIC KOVACEVIC....ueeeeerveeressenee

POREDENJE RAZNOVRSNIH TIPOVA ENERGIJE OD POKRETNIH VODA
COMPARISON OF VARIOUS TYPES OF ENERGY FROM MOVING WATERS

Djordje DIHOVICNI, Dragan KRECULJ, Olga JAKSIC, Nada RATKOVIC KOVACEVIC ....ceeerreereeeeeeeeenns

ISPITIVANJE LIF/B SISTEMA KORISCENJEM NEGATIVNOG MODA LDI MS:
MOGUCI SISTEM ZA SKLADISTENJE VODONIKA

INVESTIGATION OF LIF/B SYSTEM USING THE NEGATIVE MODE LDI MS:

A POSSIBLE HYDROGEN STORAGE SYSTEM

Filip VELIKOVIC, Bojan JANKOVIC, lvana STAICIC, Milovan STOJILIKOVIC,

Marija JANKOVIC, Djordje KAPURAN, Suzana VELICKOVIC ....cccceceerremenieriennncreennsecseennseersennsscesens

USTEDA ENERGIJE PRILIKOM ELEKTROLITICKOG DOBIJANJA VODONIKA-POREDENJE
DVOKOMPONENTNIH | TROKOMPONENTNIH JONSKIH AKTIVATORA

ENERGY SAVINGS IN ELECTROLYTIC HYDROGEN PRODUCTION — COMPARISON

OF BINARY AND TERNARY ACTIVATORS

Sladjana MASLOVARA, Dragana VASIC ANICIJEVIC, Snezana BRKOVIC,

VIadimir NIKOLIC, Milica MARCETA....ccitttiitiitiieiriiiniiniiiissssssssssssssssssssssssssssssss s s s s s s ssssssssssssssssssnas



12. KINETIKA TERMALNE DEGRADACIJE LIGNOCELULOZNOG OTPADA NA BAZI KOSTICA BRESKVE
THERMAL DEGRADATION KINETICS OF LIGNOCELLULOSIC PEACH STONE WASTE
Zorica LOPICIC, Anja ANTANASKOVIC, Slobodan CVETKOVIC, Vladimir ADAMOVIC,
Tatjana SOSTARIC, Jelena AVDALOVIC, Mirjana KIJEVCANIN ..cceeeeierremeeeireneierienencersensssersenssseseennes

13. THERMAL PROPERTIES OF RAPIDLY SOLIDIFIED Cu-Al-Ni-Mn SHAPE MEMORY ALLOY
Borut KOSEC, Milan BIZJAK, Mirko GOJIC, Ales NAGODE, Ivana IVANIC, BlaZ KARPE ......ccccceeeeeeeee.

14. PROCENA POTENCIJALA POLJOPRIVREDNO-FOTONAPONSKIH SISTEMA U SRBUI
ASSESSMENT OF THE AGRIVOLTAIC POTENTIAL IN SERBIA
Aleksandar IVANCIC, Melita ROGELJ, Bora OBRADOVIC, SlaviSa JELISIC..cieuueeerrereecerrennncereennecerennaes

Energetska efikasnost u kontekstu primene RES:

1. ULOGA KUPCA-PROIZVOBACA (PROZJUMERA) U PRIMENI OIEE
U SRBUJI: PRE-PREKE | MOGUCNOSTI
THE ROLE OF THE BUYER-PRODUCER (PROSUMER) IN THE IMPLEMENTATION
OF RES IN SERBIA: OBSTACLES AND OPPORTUNITIES
Marina NENKOVIC-RIZNIC, Borjan BRANKOV, Mila PUCAR, Ana STANOJEVIC...cceeeerreereeereeereeeneeennns

2. PRIMENA SERISKE VEZE KOMPONENTI FREKVENTNO ZAVISNIH KOMPONENTI ISTOG
TIPA U SISTEMIMA SA OBNOVLIIVIM IZVORIMA ENERGUJE
APPLICATION OF A SERIES CONNECTION OF THE SAME TYPE BANDPASS FREQUENCY
DEPENDENT COMPONENTS IN SYSTEMS WITH RENEWABLE ENERGY SOURCES
Tykhon SYTNIKOV, Igor PEREKRESTOV, Andrey CHMELECSKY,
Pavlo STUPEN, Valerii SYTNIKOV .eeueteuiereererenerennerenneersnseeesserensersssessssssssssssnssessssesssssssnssssnsessnssssnns

3. SMANJENJE GUBITAKA U DISTRIBUTIVNOJ MREZI UVAZAVAJUCI NESIGURNOST
SNAGE OPTERECENJA | DISTRIBUIRANE PROIZVODNIJE 1Z OBNOVLIIVIH IZVORA
REDUCTION OF LOSSES IN THE DISTRIBUTION NETWORK CONSIDERING THE
UNCERTAINTY OF LOAD AND RENEWABLE DISTRIBUTED GENERATION POWER
Nikola KRSTIC, Dragan TASIC, Te0dora DENIC ......ccireeeeerrenneerienneernencssessenssssssenssssssensssssssnssssssennes

4. TEHNOLOGIJE ZA PRACENJE POLJOPRIVREDNIH ZASADA POMOCU BESPILOTNIH LETILICA
TECHNOLOGIES FOR MONITORING AGRICULTURAL CROPS USING UAV
Njegos DRAGOVIC, Milovan VUKOVIC, Snezana UROSEVIC ....cicecceiremereerrenenieniennsessenssseseensssessennes

5. MIKRO STEP ELEKTROMOTORNI POGON KONTROLISAN MIKROKONTROLEROM
MICRO STEP ELECTRIC DRIVE CONTROLLED BY MICROCONTROLLER
Misa STEVIC, Zoran STEVIC, Predrag STOLIC, Ilija RADOVANOVIC,
Dejan ILIC, Zoran JOVANOVIC ... iieiiiienieieeseieniiiensntssiersessissisresersssssssssssssssssssessssssssssssnssssnssssnssssnes

6. SMART MATERUALI | SAVREMENI KONTEKST ZA FUNKCIONALIZACIJU OBNOVLIIVIH
IZVORA ENERGIJE U GALERIJSKOM PROSTORU
SMART MATERIALS AND CONTEMPORARY CONTEXT FOR THE FUNCTIONALIZATION
OF RENEWABLE ENERGY SOURCES IN THE GALLERY SPACE
Suzana POLIC, Sanja PETRONIC, Marko JARIC...c.ceecceiiemecerienenieriennniersenssseseensssessensssessenssesssnnssessans



7. BLOCKCHAIN | RANE VIZUELIZACIJE KORISCENJA ENERGIJE VETRA
U MUZEJSKIM KOLEKCIJAMA
BLOCKCHAIN AND EARLY VISUALIZATION OF THE USE OF WIND ENERGY
IN MUSEUMS COLLECTIONS
SUZANA POLIC cuuiiniiiiniiiniiianiiianieiseiiienieiesierssssssssisssssstssiersssessssssssssssnsssssssssssssssssssassessnsessnssssnsssen

8. ENERGETSKA EFIKASNOST U ELEKTRICNIM VOZILIMA — PREGLED
ENERGY EFFICIENCY IN ELECTRIC VEHICLES — AN OVERWIEW
Zoran STEVIC, llija RADOVANOVIC, Predrag STOLIC, Sanja PETRONIC, Marko JARIC,
Misa STEVIC, DEJAN ILIC.cuuiieuiiineiiieniiienieiensiiiniiinsisioniersserssssisnssssssssssssesssssssnssssnsssssssesssssssnsessnnes

9. TOPOLOGIJE NEIZOLOVANIH DC-DC KONVERTORA SA POBOLJSANIM KARAKTERISTIKAMA
NON-ISOLATED DC-DC CONVERTERS TOPOLOGIES WITH IMPROVED CHARACTERISTICS
Oleksii YAMA, Zoran STEVIC, Oleksandr BONDARENKO ....cceuceteenerennerennerenneernncerenceesserensersnsessnnenes

10. MOGUCNOST PRIMENE ULTRAZVUCNE KAVITACIJE U PROCESU PRERADE
INDUSTRIJSKIH OTPADNIH VODA
POSSIBILITY OF USING ULTRASONIC CAVITATION IN THE PROCESS OF
INDUSTRIAL WASTEWATER TREATMENT
Sladjana JEZDIMIROVIC, Marina DOJCINOVIC .ceiiiiiiiiiiiiiissiisssississssssssssssssssssssssssssssssssssssssssssssssaes

11. ZNACAJ DISTRIBUCIJE TOPLOTE U SAVREMENIM ENERGETSKI EFIKASNIM
ELEKTRICNIM VOZILIMA
IMPORTANCE OF HEAT DISTRIBUTION IN MODERN ENERGY EFFICIENT
ELECTRICAL VEHICLES
Zoran STEVIC, Borivoje BEGENISIC, Dusan MURGASKI, Luka STAJIC,
Sanja PETRONIC, llija RADOVANOVIC, SUzana POLIC ..cceuiiieeeiiiiemeiiinennneeieenncersensseersenssecssenssessees

12. PRIMERI PRIMENE VISEKRITERJUMSKOG ODLUCIVANJA U OBLASTI
OBNOVLIIVIH IZVORA ENERGIJE
EXAMPLES OF THE APPLICATION OF MULTI-CRITERIA DECISION-MAKING
IN THE FIELD OF RENEWABLE ENERGY SOURCES
Zoran STIRBANOVIC, Dragisa STANUIJKIC, Jovica SOKOLOVIC....ciueeeemmmeeceeeereereennnnnnseeesseeeennnnnnseeenes

Zivotna sredina, odrZivost i politika:

1. RAZMATRANIJE PRISUSTVA FENANTRENA U OPSTINI BOR NA BAZI NJEGOVOG
SADRZAJA U LISCU | STABLJIKAMA HEDERA HELIX L.
A CONSIDERATION OF PHENANTHRENE PRESENCE IN BOR'S MUNICIPALITY
BASED ON ITS CONTENT IN LEAVES AND STEMS OF HEDERA HELIX L.
Aleksandra D. PAPLUDIS, Sladana C. ALAGIC, Snezana M. MILIC, Jelena S. NIKOLIC,
Dragana V. MEDIC, Zoran M. STEVIC, Vesna P. STANKOV JOVANOVIC.....ceeeerreereervecsnssseeeessessnessnes

2. PERSPEKTIVE GRADSKOG VAZDUSNOG SAOBRACAJA U BEOGRADU, SRBIJA
PROSPECTS OF URBAN AIR MOBILITY IN BELGRADE, SERBIA
Jelena SVORCAN, Djordje CANTRAK, Jelena ANDRIC, Andrea IANIRO....cccceeeeerremencerrennnccreennncereennes



10.

11.

ULOGA SINERGIJE RUDARSKIH | RACUNARSKIH TEHNOLOGIJA U PROCESU TRANZICIJE

KA OBNOVLJIVIM IZVORIMA ELEKTRICNE ENERGIJE

THE ROLE OF THE SYNERGY OF MINING AND COMPUTER TECHNOLOGIES IN

THE PROCESS OF TRANSITION TO RENEWABLE ELECTRICAL POWER SOURCES

Predrag STOLIC, Ilija RADOVANOVIC, Zoran STEVIC, Dejan PETROVIC....cccceuuusssseenireeennnssssssssseeenns 253

ODRZIVOST RESENJA ZASNOVANIH NA OBNOVLJIVIM IZVORIMA ELEKTRICNE ENERGIJE -
INFORMATICKI PRISTUP

SUSTAINABILITY OF SOLUTIONS BASED ON RENEWABLE SOURCES OF

ELECTRICITY - ICT APPROACH

Predrag STOLIC, Ilija RADOVANOVIC, Zoran STEVIC cuuuuueiieeriiieemmmsssssseesineesssnsssssssssssesssssssssssssssssses 261

CHATGPT, MATERIJALI | OBNOVLIJIVI IZVORI ENERGUE: JEDAN NEELABORIRANI PROSTOR
CHATGPT, MATERIALS AND RENEWABLE ENERGY SOURCES: ONE UNREALIZED SPACE
Suzana POLIC, Sanja PETRONIC, Marko JARIC...ccceecceiiemeierienenieriennniereensssereensssessensssessenssessssnssessens 269

ANALIZA STRUKTURE OSTECENJA GRADEVINSKIH KONSTRUKCIJA NA OSNOVU

ODREDIVANJA FRAKCIONOG SASTAVA OSTATAKA

ANALYSIS OF THE STRUCTURE OF BUILDING STRUCTURE FAILURES BASED ON

THE DETERMINATION OF THE FRACTIONAL COMPOSITION OF DEBRIS

Valeriia CHORNA, Elena PONOMARYOVA, Sergey SHATOV, Lilila DRUZHININA.....cccccttueeerrennnccreenee. 279

UTICAJ EFEKTA STAKLENE BASTE NA KLIMATSKE PROMENE
THE INFLUENCE OF THE GLASS GARDEN EFFECT ON CLIMATE CHANGES
Sladjana JEZDIMIROVIC, Marina DOJCINOVIC .ccciiieiiiiiiniiiiinisssssssssssssssssssssssssssssssssssssssssssssssssssssaes 287

PRIMENA TEHNOLOGIJE 3D STAMPE BETONA U REPUBLICI SRBUI
APPLICATION OF 3D CONCRETE PRINTING TECHNOLOGY IN SERBIA
Stefan Z. MITROVIC, Ivan IGNJATOVIC...ciiiiiieiiiiiiisiiissiisssisssisssssssssssssssssssssssssssssssssssssssssssssssssssssnas 295

ULOGA VODOPROPUSNIH PROIZVODA U POPLOCAVANJU URBANIH SREDINA

U SVETLU ODRZIVOG KORISCENJA RESURSA

THE ROLE OF PERMEABLE PRODUCTS IN THE PAVING OF URBAN ENVIRONMENT

IN THE LIGHT OF SUSTAINABLE USE OF RESOURCES

Marina ASKRABIC, Aleksandar RADEVIC, Aleksandar SAVIC...cccuceerremeeerieneiesreneniersennsseseennssessennes 301

OTPADNO STAKLO KATODNIH CEVI U PRIPREMI BETONA — POVECAVANJE ODRZIVOSTI

CATHODE RAY TUBE WASTE GLASS IN CONCRETE PREPARATION — INCREASING SUSTAINABILITY

lvana JELIC, Aleksandar SAVIC, Tatjana MILIOJCIC, Marija SLIIVIC-IVANOVIC, Marija JANKOVIC,

Slavko DIMOVIC, Dimitrije ZAKIC, Dragi ANTONUEVIC ..c.uiiieeeieriemencirrenncereenniersenssseseensseessenssessees 309

DOPRINOS STUDIJI VEGETACIISKOG POKRIVACA: STUDIJA SLUCAJA ZELENIH POVRSINA

U GRADU HRAOUA (ALZIR)

CONTRIBUTION TO THE STUDY OF VEGETATION COVER: A CASE STUDY OF GREEN SPACES

IN THE CITY OF HRAOUA (ALGERIA)

MOStafia BOUGHALEM ...veeueeeeeeereeieesssessessssessessessessessessessessessessessassessessessessesssessessessessensensensen 317



12. TRANZICIJA KA OBNOVLUIIVIM IZVORIMA ENERGIJE, DEKARBONIZACIJA | PROMENE U
ENERGETSKOM SEKTORU KOJE UTICU NA RADNIKE U TRADICIONALNIM INDUSTRIJAMA
TRANSITION TO RENEWABLE ENERGY SOURCES, DECARBONIZATION, AND CHANGES IN
THE ENERGY SECTOR AFFECTING WORKERS IN TRADITIONAL INDUSTRIES
71 o T LU (1 N 323

Aplikacije:

1. IMPLEMENTACIJA SOLARNE ELEKTRANE SNAGE 200 KWP NA RAVNOM KROVU U PARACINU
IMPLEMENTATION OF 200 KWP SOLAR POWER PLANT ON A FLAT ROOF IN PARACIN
Bosko IVANKOVIC, Zoran LAZAREVIC, Ilija RADOVANOVIC, Misa STEVIC, Predrag STOLIC,
DEjAN ILIC, ZOFaN STEVIC cuveeueereereeeeeesessseseessesseseessessessessessessessessessessessessassessessesssessessessessensensenses 329

2. FIZICKO-HEMIJSKA KARAKTERIZACIJA STAMPANIH PLOCA
PHYSICO-CHEMICAL CHARACTERIZATION OF PCBs
Silvana B. DIMITRIJEVIC, Aleksandra T. IVANOVIC, Srdjana MAGDALINOVIC,
Stefan S. DJORDJIEVSKI, Stevan P. DIMITRIJEVIC wecvveeeerreeeesneeseessesssesseessessssssesssessesssesseessessssssnns 333

3. DEALLOYING PDNIS5 LEGURE U 0.5M SULFATNOJ KISELINI
DEALLOYING OF PDNIS ALLOY IN 0.5M SULFURIC ACID
Stevan P. DIMITRIJEVIC, Silvana B. DIMITRIJEVIC, Aleksandra T. IVANOVIC, Renata KOVACEVIC...... 341

4. SAGOREVANJE OTPADNOG TERMOBARICNOG EKSPLOZIVA POD KONTROLISANIM
USLOVIMA KAO IZVOR ENERGIJE
COMBUSTION OF WASTE THERMOBARIC EXPLOSIVE UNDER CONTROLLED CONDITIONS
AS A SOURCE OF ENERGY
Danica BAJIC, Mirjana KRSTOVIC, Mladen TIMOTIJEVIC, Bojana FIDANOVSKI ...ccccerremeecerrennncreennns 351

5. INTERAKCUE LASERA OD INTERESA ZA MATERIUJALE U SISTEMIMA | KOMPONENTAMA U
TRANSFORMACHI ENERGIE U LINEARNOM | NELINEARNOM OPSEGU
LASER INTERACTION OF INTEREST FOR MATERIALS IN SYSTEMS AND COMPONENTS
IN ENERGY TRANSFORMATION IN LINEAR AND NONLINEAR RANGES
Milesa SRECKOVIC, Aleksandar BUGARINOVIC, Milanka PECANAC, Zoran KARASTOJKOVIC,
Milovan JANICIJEVIC, Aleksander KOVACEVIC, Stanko OSTOJIC, Nenad IVANOVIC ....cceeeerveeeeeveennes 359

6. DETEKCIJA MELASE LAZNIH DATULA INFRACRVENOM SPEKTROSKOPIJOM
PRIMENOM HIJERARHIJSKE KLASIFIKACIJE
DETECTION OF DATE MOLASSES ADULTERATED BY INFRARED SPECTROSCOPY
USING ASCENDING HIERARCHICAL CLASSIFICATION
Samir CHERIGUI, llyes CHIKHI, Hadj FAYCAL DERGAL, Ferial CHELLALI, Hanane CHAKER ......cccccuu... 369

7. DETEKCIJA FALSIFIKOVANJA MELASE GROZPA FIZIKO-HEMIJSKIM PARAMETRIMA
DETECTION OF ADULTERATION OF GRAPE MOLASSES BY PHYSICOCHEMICAL PARAMETERS
Samir CHERIGUI, llyes CHIKHI, Hadj FAYCAL DERGAL, Ferial CHELLALI, Hanane CHAKER ......cccccuuu.. 373



10.

11.

12.

13.

14.

15.

16.

17.

SENZOR SALINITETA ZASNOVAN NA HEKSAGONALNOM FOTONOM KRISTALNOM VLAKNU
SALINITY SENSOR BASED ON A HEXAGONAL PHOTONIC CRYSTAL FIBER
[lhem MIRED, Hicham CHIKH-BLED....cceeeeeeeeeeeeemmmeeemeemmeemmemmmeemmemmemeeeremmmemmmmemmmmmmmmmmmemmmemmmemmme.

NAPREDAK U FOTONSKIM KRISTALNIM VLAKNAMA: METODE PROIZVODNIJE

| PRIMENA SIROKOG SPEKTRA

ADVANCEMENTS IN PHOTONIC CRYSTAL FIBER: FABRICATION METHODS

AND BROAD-SPECTRUM APPLICATIONS

Mohammed DEBBAL, Hicham CHIKH-BLED, Mouweffeq BOUREGAA,

Mohammed CHAMSE EDDINE QUADAH ......uuuiiiiiietieercceeeeeeeeeennsseeeeseeeeesanssssssesseesesnnnnsnssenens

ENERGETSKA EFIKASNOST PREDIZOLOVANIH PLASTICNIH CEVI
ENERGY EFFIENCIES OF PRE-INSULATING PLASTIC PIPES
VASTTIS ZOIDIS e iuuteuienirenireeereteeireesraecrnsernssenssasssasessssssssesssasssassssssssssasssssesssessssssssasssasssnssenssasssas

STATISTICKO MODELOVANJE NEKIH EKOLOSKI PRIHVATLJIVIH LEGURA NA BAZI BAKRA
STATISTICAL MODELING OF SOME ENVIRONMENTALLY-FRIENDLY COPPER-BASED ALLOYS
Aleksandra T. IVANOVIC, Silvana B. DIMITRIJEVIC, Stevan P. DIMITRIJEVIC, Branka B. PETKOVIC

SPEKTROSKOPSKA ANALIZA NATRIJUM KARBONATA

SPECTROSCOPY ANALYSIS OF ACTIVATED SODIUM CARBONATE

Natasa DJORDIJEVIC, Milica VLAHOVIC, Slavica MIHAJLOVIC,

Nenad VUSOVIC, Srdjan MATHASEVIC eeeeeeeeeeeememmmmeereeereenreeereemteeereeemeemimemmmmmmmmmmmmmmm.

ANALIZA PERFORMANSI KRUZNOG FOTONSKOG KRISTALNOG VLAKNA

ZA TERAHERC APLIKACUE

PERFORMANCE ANALYSIS OF CIRCULAR PHOTONIC CRYSTAL FIBER

FOR TERAHERTZ APPLICATIONS

Mohammed CHAMSE EDDINE OUADAH, Mohammed DEBBAL, Assia AHLEM HARRAT,

Hicham CHIKH-BLED, Mouweffeq BOUREGAA .....ciccciiitemeiiiiieneceieennsieteenssesseensscsssanssesssnnssssaes

POSTUPAK IZRADE POLIMERNOG KALUPA ZA ISPITIVANJE NA ISTEZANJE

BIOKOMPOZITNIH MATERIJALA

POLYMER MOULD MANUFACTURING FOR TENSILE TESTING OF BIOCOMPOSITE MATERIALS
Marija BALTIC, Milica IVANOVIC, Igor STAMENKOVIC,

Milos VORKAPIC, Aleksandar SIMONOVIC ..ciieeeierireeiererneeisrenneisrennessssessessssenssssssensssessensssesses

HABANIJE Ti-6Al-4V NANOKOMPOZITA SA DISPERGOVANIM ZrO2 DOBIJENOG MEHANICKIM
LEGIRANJEM | SPARK PLAZMA SINTEROVANIJEM

WEAR BEHAVIOR OF ZrO2 DISPERSED Ti-6Al-4V ALLOY NANOCOMPOSITES PREPARED
BYMECHANICAL ALLOYING AND SPARK PLASMA SINTERING

R. KARUNANITHI, M. PRASHANTH, M. KAMARAJ, S. SIVASANKARAN ...ccttttemmeiiiciiiiiinnnnneiisenns

PROIZVODNJA NISKOLEGIRANOG Cr-Mo-Ni CELIKA U ELEKTROLUCNOJ PECI
PRODUCTION OF LOW ALLOY Cr-Mo-Ni STEEL IN ELECTRIC ARC FURNACE
M. GOJIC, M. DUNDIJER, S. KOZUH, I. IVANIC, D. DUMENCIC ...cccceuueiiiiiiiinmmnnnnniseciinennesnnnssenns

NUMERICKA SIMULACIJA | DIZAJN SPOJNICA OD FOTONSKIH KRISTALNIH VLAKNA
ZA SEPARACIJU TALASNIH DUZINA
NUMERICAL SIMULATION AND DESIGN OF A PHOTONIC CRYSTAL FIBER COUPLER



18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

FOR WAVELENGTH SEPARATION
Assia AHLEM HARRAT, Mohammed CHAMSE EDDINE OUADAH, Mohammed DEBBAL......c..ccceeeeeees 445

FOTOKATALITICKA DEGRADACIJA KONGO CRVENE BOJE KORISCENJEM KOMPOZITA

Ul0-66 METALO-ORGANSKIH MREZNIH STRUKTURA | METALNIH OKSIDA

PHOTOCATALYTIC DEGRADATION OF CONGO RED DYE

USING UIO-66 MOF-METAL OXIDES COMPOSITES

Dimitrije PETROVIC, Marija EGERIC, Radojka VUJASIN, Yi-nan WU, Fengting LI,

Ljiljana MATOVIC, Aleksandar DEVECERSKI ...civeueieiieneierieneienieneienienesessensssessenssssssenssssssenssssssennes 451

EKSPERIMENTALNA OPTICKA ANALIZA OTPORNOSTI NA LOM NERPAJUCEG CELIKA
EXPERIMENTAL OPTICAL ANALYSIS OF STAINLESS STEEL FRACTURE BEHAVIOUR
KatariNa COLIC ueuieiieiieiieiieiieiieiiecieseeseesieseecesseessessssesssssasssssassassassasssstassassessassassessessnssnsssssnssnssnsane 461

OPTIMIZOVANI PRORACUN CELICNIH HALA NA DEJSTVO POZARA
OPTIMIZED FIRE DESIGN FOR STEEL PORTA-FRAMED SHEDS
Filip LJUBINKOVIC, Luis LAIM, Aldina SANTIAGO ...cceueeeeeeeseeenessessnssseessessesssessesssessesssesssessessssssens 469

HIDROFOBIZACIA KALCITA STEARINSKOM KISELINOM MOKRIM POSTUPKOM
HYDROPHOBIZATION OF CALCITE BY WET METHOD USING STEARIC ACID
Slavica MIHAJLOVIC, Natasa DJORDIJEVIC, Vladan KASIC, Srdjan MATHASEVIC......cceeiiiriiinsinneeeennas 479

INDEX ZA PROCENU STRUKTURALNE EFIKASNOSTI CELICNIH RAMOVA
INDEX FOR THE ASSESSMENT OF STRUCTURAL EFFICIENCY OF STEEL PORTAL FRAMES
Filip LJUBINKOVIC, Luis SIMBES da SILVA ...euueerriiiiriiiisinnettiiinessssssserssssssssssssssssssssssssssssssssssssssssses 485

RAZVOJ APARATURE ZA IN SITU ISPITIVANJE ANKERA NOSACA SOLARNIH PANELA

DEVELOPMENT OF THE APPARATUS FOR IN SITU TESTING OF SOLAR PANEL RACKING ANCHORS
Gordana BROCETA, Aleksandar SAVIC, Milica VLAHOVIC, Sanja MARTINOVIC,

Tatjana VOLKOV HUSOVIC....iieuuciiienneeiienneeinenneesienssessssnssessssnssssssensssssssnsssssssnsssssssnsssssssnssssssnnnes 495

POVECANJE EFIKASNOSTI DOBIJANJA BIOGASA | NJEGOVOG KORISCENJA U

POSTROJENJU ZA TRETMAN KOMUNALNIH OTPADNIH VODA

INCREASING THE EFFICIENCY OF BIOGAS PRODUCING AND ITS UTILIZATION IN

THE MUNICIPAL WASTEWATER TREATMENT PLANT

Darja ZARKOVIC, Milica VLAHOVIC, Bilyana ISZITY weeeeeeeeeeeeeeeeemememeremmmemmmeemeemmmmmmmemmmmemmmmemmmimmmemmeenn 503

ISPITIVANJE MORFOLOGIJE SUMPOR-POLIMERNOG KOMPOZITA MORPHOLOGY

INVESTIGATION OF SULFUR-POLYMER COMPOSITE

Milica VLAHOVIC, Kong FAH TEE, Aleksandar SAVIC, Natasa DJORDIJEVIC, Slavica MIHAJLOVIC,

Tatjana VOLKOV HUSOVIC, NENAd VUSOVIC ...ceuuciiieneceiienneenienneesnensssessenssssssenssssssensssssssnsssssssnnes 513

PRIMENA VARENIJA, TVRDOG | MEKOG LEMLJENJA U IZRADI SOLARNIH SISTEMA
APPLICATION OF WELDING, BRAZING AND SOLDERING IN SOLAR SYSTEMS MANUFACTURING
Zoran KARASTOJKOVIC, Milesa SRECKOVIC, Misa STEVIC .ccceeeeerreereeerreerreeeerereeeemeemmeemeeeemmeemsmemmeenne 521

STETNI EFEKTI LEGURA ZA LEMLJENJE 1Z STAMPANIH KOLA PRILIKOM ZAJEDNICKOG

TOPLJENJA SA GVOZDENIM | CELICNIM DELOVIMA

HARMFULL EFFECTS OF SOLDERING ALLOYS FROM PRINTED CIRCUITS WHEN MELTED

TOGETHER WITH IRON&STEEL COMPONENTS

Zoran KARASTOJKOVIC, Ognjen RISTIC, Misa STEVIC .....eeeeieeeeeeeee e e e er e e r e e ee e e e e eemeeeas 529



SMART MATERIJALI I SAVREMENI KONTEKST ZA FUNKCIONALIZACIJU
OBNOVLJIVIH IZVORA ENERGIJE U GALERIJSKOM PROSTORU

SMART MATERIALS AND CONTEMPORARY CONTEXT FOR THE
FUNCTIONALIZATION OF RENEWABLE ENERGY SOURCES IN THE GALLERY
SPACE

Suzana POLIC*,

National Museum of Serbia, Belgrade, Serbia
e-mail: suzanapolic64@gmail.com (*Correspondence)

Sanja PETRONIC,

Institute of General and Physical Chemistry, Belgrade, Serbia
e-mail: sanjapetronic@yahoo.com

Marko JARIC,

Innovation Centre of the Faculty of Mechanical Engineering, University of Belgrade
e-mail: mjaric@mas.bg.ac.rs

Apstrakt

Razmatranjem novih studija o mogucnost primene smart materijala u muzejsko-galerijskim
prostorima koji daju kontekst za neke savremene modele funkcionalizacije obnovljivih izvora
energije, u ovom radu ispituje se univerzalnost deskripcije takvog konteksta. Metodoloski, u
koriscenju analitickog aparata na relaciji principa Ars Inveniendi — Ars Combinatoria, rad je
inspirisan Lajbnicovim filozofskim idejama.

Kljucne reci: obnovljivi izvori energije; smart materials, preventivna konzervacija; filozofija;
tehnologija

Abstract

By considering new studies on the possibility of implementing smart materials in museum-gallery
spaces which give the context for some modern models of functioning renewable energy sources,
this paper examines the universality of descriptions such context. Methodologically, in the use of an
analytical apparatus on the relation principle of Ars Inveniendi — Ars Combinatoria, the work is
inspired by Leibniz's philosophical ideas.

Key words: renewable energy sources; smart materials,; preventive conservation, philosophy;
technology

1 Introduction

The area of technical-technological research is as a rule to intended to formulament of univer-
sality, which in its essence is the opposite of the context. Asking the question, whether there is a
rigorous and scientific concept of context, the French philosopher Derrida replies that the context as
a theoretical insufficiency (I'insuffisance théorique) is never absolutely determined (absolument dé-
terminables), or that it is practically and indeterminate, from which exist the necessarity derives of
generalization, [1].

This is exactly characterized the approach that is necessary if the aim of the research is that one
technical and technological phenomenon, such as renewable energy sources, contextualizes in the
space that exceeds the possibilities of absolute technical determination. It is a space of artistic or
museum gallery, which is meaningfully to be determined as the union made up of concrete techno-
logical, as well as abstract art spaces, reflecting the expressive function of symbolic meaning [2],
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where the symbolic space is observed as a sub-space of the gallery physical area And as an artistic
expression of the artist's inner creative space.

And modern scientific research indicate the possibility of seeing space in different registers,
such as: ,,boundless, three-dimensional physical spaces; biological space as experience; constructs
such as intimacy in social systems; and semiotic space as shared meaning”, [3]. Here we also add one
of the many possible registers, which refers to the logical space, because for our topic of the research
is important from the aspect of defining symbolic functions, as well as contextualization of technical
and technological aspects, [4-6].

The term contemporary context in this paper refers to modern technologies and materials that
share the joint prefix Smart, as well as the modern movements in art, which give a broader mark of
the spirit, known in science and philosophy as Zeitgeist, [7]. View into context as a product of syn-
chronization of analytical and synthetic model of meaning and knowledge of gallery spaces, is aimed
at description of the environment in which smart materials and renewable energy sources are applied.
Here, in mind that the assessment theory supports the argument that contextual meanings in the data
sets receive significant strength from evaluation process of the description of phenomena, [8]. Due
to the scope of possible descriptive combinations, the analysis of the diversity and positioning of
contextual meanings in the set of data on gallery space will be limited to the basic systemic level, in
accordance with the spatial constraints of this paper.

2 Gallery spaces

We most often observe the artistic or museum galleries as a model consisting of an exhibition
spaces [9, 10], where of which in standard cases, each individual space is personified by the white
cube model, which represents a geometric, spatial and philosophical phenomenon, which is inspired
by wrote Brian O' Doherty, [11]. As Thomas McEvilley points out, the word is about space ,,de-
signed to eliminate awareness of the outside world, with specific limitations and conditionings®,
hence .,...ideal space where the surrounding matrix of space-time is symbolically annulled, this is a
institutionalization of the white cube, that relates exclusively to formal visual means...*. It represents
an emanation ,,...by our culture's attention to the unchanging abstraction of mathematics, the idea of
pure form dominated the esthetics (and ethics) from which the white cube emerged ...“, and ,, ... The
white cube's ultimate meaning is this life-erasing transcendental ambition disguised and converted to
specific social purposes...“, [12].

For O' Doherty gallery is a perceptual constants, ,,... Unshadowed, white, clean, artificial-
the space is devoted to the technology of esthetics* with hidden energies, ,,...Esthetics are turned into
a kind of social elitism-the gallery space is exclusive ...“. This is where the confext is interpreted as
content, there is a seepage of energy from art to its surroundings, the gallery as a legitimate place for
discourse, [11]. However, when the discourse about the space comes to interaction with physical
space, according to the concept of the French philosopher Foucault about the discursive space, the
idea is materialized in space (architectural, urban and institutional) [13], and according to consider-
ation by Mills, discourse variable dependent From context and represents a system that structures the
way we perceive reality [14]. The British Theorist Doreen Massey also points out that it is important
"... The way in which space is conceptualized, in intellectual work, in social life, and in political
practice, matters..." [15], and very important to emphasize here, that the space per se in the postmod-
ern discourse is different from space as social category, [16].

A man's relationship to gallery space is characterized by visual attention and memory [17-23].
For formalization of different aspects of space in the creation of this experience, modern science uses
the method of Space Syntax [24], and the linking space syntax with spatial cognition (empirically
proven) [25-26] and potentially with some aspects of human perception of space (such as a sense of
spaciousness, openness and complexity.

Strives ,,...to define, measure, describe, and compare the human (aesthetic and visual) ‘expe-
rience’ (Fig. 1), Along the fence that such research is in the field of controversial terms with a long
history of philosophical discussions, [27]. Methodologically, in addition to spatial syntax, the re-
search of gallery spaces include the application of multivariate statistics [28], Integrations of visual
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spatial of the information [29], as well as exploration of the generative potential of isovist fields, [30]
(Isovist - a geometrical shape describing the area on the floor plan from which a given point is phys-
ically visible).

It is understood that the modern gallery should be associated with renewable energy sources,
for what is one of the good examples Jackson Foundation Art Gallery (Fig. 2), ““...a unique, ambi-
tious, multi-award winning, carbon-negative art-space celebrating the relationship between art and
the natural world”, [ 32] . Data on installed sources on the object of this gallery are: Technology:
Solar PV & Battery; System size: 24,85 kWp; Annual output: 24,230 kWh; Annual CO» savings:
14,526 kg. It also points out that solar panels usually create more pure energy than you can be used
immediately, which is why the battery is installed. The power allows the gallery to store excess solar
energy, increasing the use of clean energy and reducing relying on an expensive electricity purchased
from the network, [31].

o0 =

10

20 ]
time spent inside (min)

Fig. 1: Distribution of time spent inside the gallery by the experiment participants, [27];
Fig 2: Jackson Foundation Art Gallery, [32]

Modern art, however, in the public space, which has the function of the outdoor gallery, also
introduces renewable energy sources, in sculptures that have both functional and industrial quality
associated with artistic invention and expression, (Fig. 3).

Fig. 3. Outdoor Gallery: a - Spherical Sun Power Generator by Andre Broessel: “The Sun
Power Generator is a structure that generates twice the normal amount of solar energy possible with
a solar panel”, [33]; b - Ondine by Elena Paroucheva: “The sculpture took the form of a woman with
what seems to be jewelry around her neck and on her wrist. A closer look will reveal that the jewelry
is a set of wind turbines.”, [34]

3 Smart materials and renewable sources in the actantial context

If we view the art setting in the gallery space as the content structure of the event whose
integrity build materials and technological funds in the coexistence with symbolically defined energy
provided by Artifacts, then Smart materials, artistic applied materials, technical means of support and
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the presence of man as body spatialities (multi - directional movement around individual objects, not
in advance determined), they form a set of different and variable energy that cannot be described in
the universal language and which is insufficient to consider only the technological parameters of
energy and geometric configuration of space.

However, individually, these are phenomena characterized by the characteristic semantic
("Static" Level), Syntactic ("Dynamic" Level) [35] and semiotics, which is in the narrowest connec-
tion between technological and anthropological, ontological issues, [36]. For the stated factors in the
gallery space, can be observed as a system that includes all three ways of existence from ancient
ontology, Since this space contains the elements that exist materially, then ideal elements, but also
the ideal elements intended by material quality, in relationships between subjective and objective.
Therefore, for the context that should include these different aspects, research in this paper was di-
rected to multidisciplinary tools that can be observed to the given phenomena, In the way that the
semiotic structure and semantic pattern of discourse are related to its function, keeping the essence
of the semiotic procedure to send encoded information to the recipient, as well as its decipherment
and interpretation, [37].

To this end, we considered various multidisciplinary research models, and came to the method
of actantial analysis, which has shown the most useful in such a given problem. It is about a generative
and transformative method that has arisen in the field of structural semiology and whose foundation
was appointed by Algirdas Julien Greimas. He created a semiotic square (Fig. 4a), as a theoretical
tool that relates to the problem of labeling and manufacturing of meanings, i.e. the process of trans-
posing language into the metalanguage, and as later proved, with the possibility of adjusting to dif-
ferent sciences, [ 38].

Research shows that the semiotic square is a means of refining opposite analyzes [ 39], by
increasing the number of analytical classes stemming from a given opposition from two to even ten,
where necessary to create an appropriate one in the analysis - metaterms by finding satisfactory lexi-
calisations for them where possible. Louis Hébert considers that the semiotic square implies the fol-
lowing elements: terms; metaterms (compound terms); object(s) (classified on the square); observing
subject(s) (who do the classifying) and time (of the observation), with the note that ,,we are steering
clear of the constituent relationships of the square: contrariety, contradiction, and complementarity
or implication® (Fig. 4b).

Fig. 4: Comparative view to Semiotic Square: a -Greimas,[40]; b- Hébert, [35.]

When it comes to materials, in this paper we talk about smart materials in the renewal of cultural
and historical values of gallery spaces and modernization of industrial heritage that change the pur-
pose and become gallery spaces. As she states Sheikholeslami with associates (based on the Adding-
ton & Schodek), smart materials characterized by the qualities that give them a distinct advantage in
relation to classical materials: response is discrete and predictable (Selectivity), respond to more than
one environmental state (Transiency); response is local to activating event (Directness), intelligence
is internal to rather than external (Self - actuation) and respond in real time (Immediacy), [41,42].
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On the other hand, in the gallery space are also present in artwork materials, which belong to a
wide range, from classical to all known contemporary materials, which can be obtained as raw mate-
rials, or in processed condition, or even as part of waste or Recycled, and in that sense industrially
processed, [43, 44]. A particularly sensitive group of materials consists of organic materials (plant
species that grow on sculptures as part of the artistic process), or thermal-unstable materials such as
wax or ice, whose melting is part of artistic expression. There are also hygroscopic materials, which
in connection with the preservation of works of art require low humidity in space, where the hygro-
thermal impact of the human bodies of visitors in space is possible, and where exhibition spaces are
not air conditioned, there are also different environmental influences to gallery spaces. [45], (Fig 5).

a b C d

Fig. 5. Joseph Beuys, Conceptual Art, soluble and hygroscopic materials: a - Cuprum 0.3%

unguentum metallicum praeparatum, Cast beeswax multiple with finely distributed copper, 1978-86.

(19.8x 10.8 x 10.5 cm), [ 46]; b- Fettstuhl, installation, object: objet trouve, wax, fat, wire, wooden

chair, 1964. ( 94.5 x 41.6 cm ), [ 47] ; c- Butter and Beeswax, 1975.[ 48]; d- Fettecke in Karton-

schachtel (Corner of Fat in a Cardboard Box), 1963, c/o Pictoright Amsterdam/Stedelijk Museum
Amsterdam [ 49].

Material constellation (Smart materials and materials applied in artwork), is under constant
contextual pressure of the symbolic network. In order to be considered in their multitude, many dif-
ferent combinations of possible relations between materials, very important is the integration of ar-
tificial intelligence in the actantial analysis, in order to establish a relationship that gives the possibil-
ity to materials for Solar Thermal Energy Systems to incorporate in the total constellation, [ 50].

Heritological connection with the said problem, we find in the Disertatio de Arte Combinatoria
of 1666, by Gottfried Leibniz, as well as in the Universal Synthesis and Analysis of 1683, by this
author [51]. Leibniz presents us with a logic that has an analytical aspect (Ars Inveniendi) and the
synthetic aspect (Ars Demonstrandi), where Ars Combinatoria is a mirror of his logical thinking.
History of science records and Leibniz's reflection of space: "As for my own opinion, I have said
more than once, that I hold space to be something merely relative, as time is, that I hold it to be an
order of coexistences, as time is an order of successions", [52].

Bearing in mind that modern science gave a mathematics research [53], as well as modern views
of Ars combinatoria in didactics [54], as well as the illustration of architectural forms of spatial syntax
theory [55], we tried to involve in this research in the actantial analysis and the relationship between
art and philosophy to formalized languages and according to appropriate technical-technological
problems.

Compared to the models of the semiotic square showed in Figure 4. (Greimas / Hébert), we
searched for a solution that includes ideas of both concepts, with a special focus on Metathermins.
Due to the limitations in space, we only show here our parameterization: extraction from combitions
(opposite), formal systems (contradiction) and bifurcation (implication), observed from the aspect of
philosophy of mathematics, art and general philosophy, in the deliberation of the context of the gallery
space for functionalization of smart materials and renewable energy sources, (Fig. 6).
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Fig. 6: One possible pattern in a proposal research for semiotic square: metaterms
(compound terms)

4  Discussion

One of the possible heritologicaly shaped contexts from the gallery space should come from
the choice of multiple parameters, the most complex of which is metaterm. Table 1 shows a choice
that had to contain a example of good generalization in connection with the context that can connect
the technical - technological formal language and artistical - philosophical understanding through
generalization. Therefore, Godel's theorem of incompleteness was in the focus, that is, its generaliza-
tion, which performs this mathematical theorem outside from the formal language of mathematics,
and through the term a combination system, allows Ars Combinatoria to be reached in the description
of incompleteness.

Also, with the involvement of art look in the problem of metaphor, the combinatorics were
performed outside the formal language, which made it possible to introduce the term of the extraction
from the combination and the using Ars Combinatoria in the descriptive of understanding. These
two procedures have allowed in the using artistic language to be defining problem of exactitude as an
implication that introduces us to the problem of bifurcation in the relations of formal and natural
languages. In this way, a field of metaterms and the descriptive of context was created as a theoretical
insufficiency, which was on the focus of this research on the Ars Inveniendi - Ars Combinatoria line.
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The heritological angle of observation, in this study, enabled the time as a significant parameter
to cover the period from Leibniz's "Possible World", to the contemporary moment, and accent that
expressive powers over possible spaces (gallery and complementary spaces) for intention to preserv-
ing cultural heritage in what a significant role today and in the future should have smart materials and
renewable energy sources.

5  Conclusions

The research shown in this paper was aimed at contributing to the unraveling of the phenom-
enon of the descriptions of the context of the functionalization of smart materials and renewable en-
ergy sources in the art or museum galleries, in the heritological domain.

Research was relied on the understanding of Ars Combinatoria through time, in science, art
and philosophy, And as an optimal methodological model in this complex area, which multidiscipli-
nary includes different fields of technical and technological and artistic action, It has shown useful
structural semiotics, ie the actancial analysis, as a method that can help in a better perception of
possible links in systemic various areas of theoretical and practical work.

The exploration of the basic character is presented and should serve future research, which
will have a narrower problem-orientation for the case studies, for the development of new, more
effective approaches of the field of smart material functionality and renewable energy sources in
gallery spaces, In the time of the intensive development of smart buildings and cities, the applications
of more perfect smart materials and artificial intelligence and consequently, artistic responses to the
rise of modern technologies.

6  Acknowledgment

This study was financially supported by the Ministry of Science, Technological Development
and Innovation of Republic of Serbia, Grant No. 451-03-47/2023-01/200026, 451-03-47/2023-
01/200051 and 451-03-47/2023-01/200213 as well as thanks to the support of the Ministry of Culture
of the Republic of Serbia.

7  References

[1] Derrida, J., Signature, événement, contexte, Marges de la philosophie, Les Editions de Minuit,
Paris, France, 1972.

[2] ***, Ernst Cassirer, https://plato.stanford.edu/entries/cassirer/ , Accessed august 31, 2023

[3] Matthiessen, C. M. I. M., A. K. Kashyap, The construal of space in different registers: an ex-
ploratory study, Language Sciences, 45, 1, 2014, pp. 1-27.

[4] Hood, S., Appraising research: Evaluation in academic writing, Palgrave Macmillan, London,
UK, 2010.

[5] Martin, J. R., P. R. R. White, The language of evaluation: Appraisal in English, Palgrave Mac-
millan, London, UK, 2005.

[6] Kravar, Z., Initia Metaphysica Leibnizove filozofije jezika, Praxis, Zagreb, Yugoslavia, 1974, No
03-05, pp. 331-356, http://darhiv.ffzg.unizg.hr/id/eprint/5927/1/Kravar-Initia_Metaphysica.pdf,
Accesed august 2023.

[7] Polié, S., Materials Science and zeitgeist as a basis for the preservation and restoration of cultural
heritage, Proceedings of 20th World Congress on Materials Science and Engeneering, June 24-
26, 2019, Vienna, Auistria, Conference Series llc LTD, Journal of Material Sciences & Engi-
neering, Hilaris SRL, Volume 08, 2019, pp. 56

[8] Bennett, 1., Contextual meanings: an investigation of their persuasive power in research article
introductions, M. Sc. Thesis, The University of Sydney, Sydney, Australia, 2016.

[9] Bennett, T., The Birth of the Museum: History, Theory, Politics, Routledge, London and New
York, UK and USA, 1995.

[10]Alpers, S., The Museums as a Way of Seeing, Exhibiting cultures: the poetics and politics of
museum display, Smithsonian Institution Press, Washington, USA, 1991, pp. 25-32

11. MKOIEE * 191


https://plato.stanford.edu/entries/cassirer/
http://darhiv.ffzg.unizg.hr/id/eprint/5927/1/Kravar-Initia_Metaphysica.pdf

[11]O' Doherty, B., Inside the White Cube: The Ideology of the Gallery Space, Expanded ed., 1st
University of California Press ed., University of California Press, Berkeley, USA,1999.

[12]McEvilley, Th., Introduction, Inside the White Cube: The Ideology of the Gallery Space, The
Lapis Press, Santa Monica and San Francisco, USA, 1986.

[13]West-Pavlov, R., Space in Theory: Kristeva, Foucault, Deleuze, Rodopi, Amsterdam, New
York, Netherland and USA, 2009.

[14]Mills, S., Michel Foucault, Routledge, London and New York, UK and USA, 2003.

[15]Massey, D., For space, Sage, London, UK, 2005.

[16]Soja, E. W., Postmodern Geographies : The Reassertion of Space in Critical Social Theory,
Verso, London and New York, UK and USA,1995.

[17]Waller, D., L. Nadel, Introduction: Frameworks for Understanding Spatial Thought (or Wrap-
ping Our Heads Around Space), Handbook of spatial cognition, American Psychological Associ-
ation, Washington, USA, 2013., pp. 3—12.

[18]Chun, M. M., N. B. Turk-Browne, Interactions between attention and memory, Current Opin-
ion in Neurobiology, 17, 2, 2007, pp.177-184.

[19]Burgess, N., Spatial memory: how egocentric and allocentric combine, Trends in Cognitive Sci-
ences, 10,12, 2006., pp. 551-557.

[20]Akdal, G., T. L., Hodgson, A. C. Hill, S. Mannan, C. Kennard, Visual object memory and
memory-guided saccades rely on shared mental representations, Experimental brain research.
Experimentelle Hirnforschung. Expérimentation cérébrale, 143, 4, 2002., pp. 509-514

[21]Montello, D. R., Spatial Cognition and Architectural Space: Research Perspectives, Architec-
tural Design, 84, 5, 2014, pp. 74-79

[22]Ashcraft, M. H., G. A. Radvansky, Cognition, (5th), Upper Saddle River, Pearson, New York,
USA, 2010.

[23]McNamara, T. P., Mental representations of spatial relations, Cognitive psychology, 18, 1, 1986.
pp- 87-121

[24]Franz, G., J. M.Wiener, From space syntax to space semantics: a behaviorally and perceptually
oriented methodology for the efficient description of the geometry and topology of environments,
Environment and Planning B: Planning and Design, 35, 4, 2008., pp. 574-592.

[25]Montello, D. R., The contribution of space syntax to a comprehensive theory of environmental
psychology, Proceedings of the 6th international space syntax symposium, Istanbul, 2007., Istan-
bul Technical University Faculty of Architecture, Istanbul, Turkiye, pp. iv:01-12

[26]Dalton, N. S., P. Marshall, R. Conroy Dalton, Measuring Environments for Public Displays :
A Space Syntax Approach, Chi ’10 extended abstracts on human factors in computing systems,
ACM, New York, USA, 2010., pp. 3841-3846.

[271Krukar, J., The Influence of an Art Gallery's Spatial Layout on Human Attention to and Memory
of Art Exhibits, Ph. D. thesis, University of Northumbria, Newcastle, UK, 2015.

[28]Tabachnick, B. G., Using multivariate statistics, Pearson, London, UK, 2021.

[29]Cohen, J., Statistical power analysis for the behavioral sciences, Lawrence Erlbaum Associates,
New York, USA, 1988.

[30]Adamou, C., M. N. Avraamides, J. W. Kelly, Integration of visuospatial information encoded
from different viewpoints, Psychonomic bulletin & review, 21, 3, 2014, pp.659—665.

[31]*** Jackson Foundation, https://www.solarsense-uk.com/wp-content/uploads/2020/09/Jack-
son-Foundation-Solar-Panel-Tesla-Powerwall-Case-Study-Solarsense.pdf , Accessed august
2023

[32]***, JacksonFoundation, https://www.jacksonfoundationgallery.com/ Accessed august 2023

[33]***, TRVST, https://www.trvst.world/renewable-energy/1 7-interesting-renewable-energy-sculp-
tures/, Accessed august 2023

[34]Okafor, J., 17 Interesting Renewable Energy Sculptures, online edition, TRVST, London, UK,
https://www.trvst.world/ Accessed august 2023

[35]Hébert, L., The Semiotic Square, Signo (online), Rimouski, Quebec, Canada, 2006.
http://www.signosemio.com/greimas/semiotic-square.asp , Accessed august 2023

192 « 11" ICREPS


https://www.solarsense-uk.com/wp-content/uploads/2020/09/Jackson-Foundation-Solar-Panel-Tesla-Powerwall-Case-Study-Solarsense.pdf
https://www.solarsense-uk.com/wp-content/uploads/2020/09/Jackson-Foundation-Solar-Panel-Tesla-Powerwall-Case-Study-Solarsense.pdf
https://www.jacksonfoundationgallery.com/
https://www.trvst.world/renewable-energy/17-interesting-renewable-energy-sculptures/
https://www.trvst.world/renewable-energy/17-interesting-renewable-energy-sculptures/
https://www.trvst.world/
http://www.signosemio.com/greimas/semiotic-square.asp

[36]Kovacevié, N., Cemuomuxa u cunmakca uxoue - "2080p" uxone u muwuna neuspeyusoz, online,
Art Studio "Atelier Lukovich", Belgrade, Serbia, https://www.srpske-pravoslavne-ikone.com ,
Accessed august 2023

[37]Rastier, F., Sémantique interprétative, Presse universitaire de France, Paris, France,1987.

[38]Cian, L., A comparative analysis of print advertising applying the two main plastic semiotics
schools: Barthes' and Greimas, Semiotica, 190, 2012, pp. 57-79.

[39] Courtés, J., Analyse sémiotique du discours, De ['énoncé a l'énonciation, Hachette, Paris,
France, 1991.

[40] ***  Es515 semiotic square.jpg, https://commons.wikimedia.org/w/index.php?curid=10232752
Accessed august 2023

[41]Fanaei Sheikholeslami, F., M. Mahdavinejad, H. Kamelnia, The use of smart materials in
contemporization of industrial heritage, International workshop & conference Modern Heritage
and Future Legacy, Berlin / Weimar, Bauhaus - Universitdit Weimar 10th to 14th June, Germany,
2019, pp. 117-118

[42]Addington, D. M., D. L. Schodek, Smart Materials and New Technologies, For the architecture
and design professions, Architectural Press, Elsevier, Amsterdam, Netherland, 2005.

[43]Poli¢ Radovanovié, S., Recycled materials and problem of symbolic in heritological practice,
Proceedings / 8th Symposium ,, Recycling Technologies and Sustainable Development* with In-
ternational Participation, University of Belgrade - Technical Faculty, Bor, Serbia, 2013., pp. 267
—272. (In Serbian)

[44]Poli¢ Radovanovié, S., Recycled waste materials, philosophy of deconstruction and accumula-
tion in cultural heritage, Proceedings /5th Symposium ,, Recycling Technologies and Sustainable
Development *“ with International Participation, University of Belgrade - Technical Faculty, Bor,
Serbia, 2013., pp. 285-291. (In Serbian)

[45]Huerto-Cardenas, H. E. at al., Effects of Visitor Influx on the Indoor Climate of the Milan
Cathedral, Atmosphere, 14, 743, 2023, https://doi.org/10.3390/atmos14040743 Accessed august
2023

[46]Beuys, J., Cuprum 0.3% unguentum metallicum praeparatum, Phillips, New York, USA,
https://www.phillips.com/detail/joseph-beuys/UK030321/14 , Accessed august 2023

[47]Beuys, J., Beuys-wax-chair.jpg, Lafayette College, Easton, PA, USA,
https://sites.lafayette.edu/art206-sp14/files/2014/02/beuys-wax-chair.jpg , Accessed august 2023

[48] Beuys, J., Butter and Beeswax, img-1.jpg, CeROArt webjournal, https://journals.openedi-
tion.org/ceroart/docannexe/image/2207/img-1.jpg , Accessed august 2023.

[49]Beuys, J.,  Fettecke in  Kartonschachtel,  Stedelijk ~ Museum  Amsterdam,
https://www.stedelijk.nl/en/collection/3845-joseph-beuys-fettecke-in-kartonschachtel?page=2
Accessed august 2023

[50]Lal Kolhe, M., K. J. Karande, S. G. Deshmukh, (Eds.), Artificial Intelligence, Internet of
Things (IoT) and Smart Materials for Energy Applications (1st ed.), CRC Press, Informa, Londn,
UK, 2022. https://doi.org/10.1201/9781003220176 , Accessed august 2023.

[51]Marostica, A. H., Ars Combinatoria and Time: Llull, Leibniz and Peirce, Studia Lulliana, Ma-
ioricensis Schola Lullistica, Spain, 32, No 2, 1992, pp.105 — 134

[52]Alexander, H. G. (ed.), The Leibniz-Clarke Correspondence, Philosophy, 32, 123, 1956, pp.
365-366

[53]***, Ars Combinatoria, Enciclopedia della Matematica, https://www.treccani.it/enciclope-
dia/ars-combinatoria_%?28Enciclopedia-della-Matematica%?29/ , Accessed august 2023

[54]Papavasiliou, M., The Didactic Aspect of Ars Combinatoria in Architectural Design, Shape,
Form & Geometry, Concepts, Proceedings of the 36th International Conference on Education
and Research in Computer Aided Architectural Design in Europe [Volume 2], eCAADe, Lodz
University of technology, Lodz, Poland, 2018, pp. 525-530

[55]Hillier, B., Space is the machine: a configurational theory of architecture, Space Syntax, Lon-
don, UK, 2007.

11. MKOIEE * 193


https://www.srpske-pravoslavne-ikone.com/
https://www.degruyter.com/view/journals/semi/2012/190/article-p57.xml?language=en
https://www.degruyter.com/view/journals/semi/2012/190/article-p57.xml?language=en
https://commons.wikimedia.org/w/index.php?curid=10232752
https://doi.org/10.3390/atmos14040743
https://www.phillips.com/detail/joseph-beuys/UK030321/14
https://sites.lafayette.edu/art206-sp14/files/2014/02/beuys-wax-chair.jpg
https://journals.openedition.org/ceroart/docannexe/image/2207/img-1.jpg
https://journals.openedition.org/ceroart/docannexe/image/2207/img-1.jpg
https://www.stedelijk.nl/en/collection/3845-joseph-beuys-fettecke-in-kartonschachtel?page=2
https://doi.org/10.1201/9781003220176
https://www.treccani.it/enciclopedia/ars-combinatoria_%28Enciclopedia-della-Matematica%29/
https://www.treccani.it/enciclopedia/ars-combinatoria_%28Enciclopedia-della-Matematica%29/

[56]Ortega y Gasset, J., Las dos grandes metaforas, Ensayos escogidos, prologo de Pedro Lain
Entralgo, Aguilar, Ensayistas hispanicos, Madrid, Spain, 1967, pp. 77-96.

[57]Ortega 1 Gaset, H., Hose Ortega i Gaset — Dve velike metafore, (preuzeto iz ¢asopisa Mostovi),
Fenomeni, online, Mediterran Publishing, Novi Sad, Serbia, September 27, 2021., https://fe-
nomeni.me/hose-ortega-i-gaset-dve-velike-metafore/ , Accessed august 2023

[58]Hofstadter, D. R., Godel, Escher, Bach: an Eternal Golden Braid, Basic Books, New York,
USA, 1999.

[59]Moreno-Viqueira, L., Invisible Mathematics in Italo Calvino’s Le citta invisibili, Ph.D. thesis,
Columbia University, New York, USA, 2013.

[60]Calvino, 1., Exactitude, Six Memos for the next millennium, Harvard University Press, Cam-
bridge, Massachusetts, USA, 1988., pp. 55-8

194 « 11* 1CREPS


https://fenomeni.me/hose-ortega-i-gaset-dve-velike-metafore/
https://fenomeni.me/hose-ortega-i-gaset-dve-velike-metafore/

