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Fakultet strojarstva i brodogradnje (FSB) kontinuirano razvi-
ja snaznu i raznoliku projektnu djelatnost koja obuhvada velik
broj znanstveno-istrazivackih, razvojnih, inovacijskih, eduka-
cijskih i struénih projekata. Tijekom 2025. godine na Fakultetu
su se provodili projekti financirani iz razli¢itih medunarodnih i
nacionalnih programa, ¢ime se potvrduje aktivna i prepoznata
uloga FSB-a u europskom i globalnom istrazivackom prostoru.
Projekti su financirani kroz programe poput Horizon Europe,
Interreg, LIFE, Erasmus+, Europskog fonda za regionalni ra-
zvoj, Nacionalnog plana oporavka i otpornosti, Hrvatske za-
klade za znanost te drugih nacionalnih i medunarodnih izvora.

Podrucja koja projekti obuhvaéaju iznimno su Siroka te uklju-
Cuju energetsku tranziciju, obnovljive izvore energije, vodikove
tehnologije, dekarbonizaciju zgradarstva, industrije, prometa
i pomorstva, brodogradnju i odrZivo pomorstvo, energetske
zajednice i pametne energetske sustave, toplinske sustave i
daljinsko grijanje, baterijske sustave i pohranu energije, na-
predne materijale, kompozite i metalurgiju praha, aditivne
tehnologije, proizvodne i obradne procese, zavarivanje, mje-
renja i mjeriteljstvo, digitalizaciju i umjetnu inteligenciju, di-
gitalne blizance, robotiku, autonomne sustave, medicinsko i
biomedicinsko inZenjerstvo, personalizirane implantate, po-
ljoprivredne i akvakulturne tehnologije, zastitu voda i okolisa,
klimatsku otpornost, aerodinamiku, CFD i svemirske tehnolo-
gije, kao i razvoj novih obrazovnih sadrzaja, istrazivackih kapa-
citeta i medunarodnih partnerstava.

U ovoj brosuri predstavljeni su odabrani projekti od onih koji su
se provodili tijekom 2025. godine, a koji ilustriraju Sirinu istrazi-
vackih tema, interdisciplinarnost pristupa te intenzitet surad-
nje Fakulteta s akademskim, industrijskim i drugim partnerima
u Hrvatskoj i inozemstvu. Popis svih projekata koji se provode
na Fakultetu, zajedno s dodatnim informacijama, dostupan je
na mreznim stranicama Fakulteta (www.fsb.unizg.hr).
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SADRZAJ

Horizon Europe

COMMUNITAS - Ubrzanje razvoja i Sirenja energetskih zajednica i promoviranje potroSaca kao punopravnih aktera na
energetskim trzistima

CryoMet - Mjeriteljstvo za pouzdana mjerenja ukapljenih energetskih plinova

DANSER - Obnova Dunavskog sedimenta: prema razvoju i poveéanju odrZivog upravljanja sedimentima
u Dunavskom slivu

DaWetRest - Obnova dunavskih moévara i poplavnih ravnica kroz sustavne, odrzive inovativne akcije angazirane u zajednici

EcoDalLLi - Upravljanje temeljeno na ekosustavu sa Zivim laboratorijem svjetionika DAnube za odrzive
inovacijske procese

EHHUR - OCI, SRCA, RUKE urbana revolucija
EMERGE - Modeliranje energetskih sustava za odrzZivi razvoj Afrike

ERIES-CRANES - Studija mikroklime luke Genova primjenom WindCube 400S i ultrazvué¢nog anemometra uz
eksperimente u zraénom tunelu i racunalnu dinamiku fluida aerodinamickih opterecenja luckih dizalica

ERIES-SOLAR - Nesinopticka aerodinamicka opterecenja solarnih panela

E-TANDEM - Hibridni tandemski proces kataliti¢ke pretvorbe prema e-gorivima s vise kisika

INITIATE - Podupiranje europskog istrazivanja i inovacija kroz suradnju dionika i institucionalnu reformu

IsoPROPEL - Uglji¢no neutralna proizvodnja i izravna primjena izopropanola u gorivnim ¢lancima kao

nositelja energije

META BUILD - Pokretanje preobrazbe zgradarstva za dekarbonizaciju i odrZivost energetskih sustava

NAHV - Dolina vodika Sjeverni Jadran

SoS2LearnDBS - Od izvora do mora: Jacanje znanja i djelovanja zajednice u obnovi sliva rijeke Dunav i regije Crnog mora

SWIM - Odrzivo upravljanje vodama i integrirano upravljanje migracijama riba i njihovim stanistima u slivu
rijeke Dunav i sjeverozapadnom dijelu Crnog mora

LIFE

HeatMineDH - Mapiranje nisko kvalitetnih obnovljivih i otpadnih toplinskih izvora te planiranje investicija za
ucinkovito toplinsku opskrbu u toplinskom sustavu.

SET_HEAT - Potpora energetskoj tranziciji i dekarbonizaciji u sektoru daljinskog grijanja

CROSS - Hrvatski one-stop shop

CosT

HISTRATE - Napredni kompoziti pri optereéenju s velikim deformacijama: certificiranje putem analize
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Erasmus+

DETAILLs - Umjetnom inteligencijom potpomognuto konstruiranje za odrZivost s primjenom u inovacijskim laboratorijima

ExQuMe - Objasnjavanje kvantne mehanike

Competitiveness and Innovation Framework Programme
H2CRO - Edukacijska platforma za vodikove tehnologije

European Space Agency

FWVMAF - Mahokrilna letjelica za atmosferski let na Marsu

Interreg Central Europe

AGRI-DIGITAL GROWTH - Ekosustav precizne poljoprivrede za unapredenje digitalnih vjestina diljem Srednje
Europe, za podrsku digitalizaciji, odrZivosti i specijalizaciji malih i srednjih poduzeca koja se bave proizvodnjom
hrane u prijelazu na preciznu poljoprivredu

Interreg Danube
Green-Pro - Mogucénosti uspostavljanja zelenih pogonskih brodskih ruta na rijekama i morima

TransAC - Osnivanje Dunavske akademije za obuku kao mjera protiv odljeva mozgova iz ruralnih i kriznih podrucja

Interreg Euro-MED
AquaBioNets - Biorazgradive mreze za akvakulturu
GARDEN - Zelenija logistika agro-prehrambenih proizvoda na Mediteranu
LOGREENER - Uspostavljanje lokalne zelene energetske tranzicije

WATERVILL - Inovativna rjeSenja za unapredenje vodoopskrbe u selima i rjeSavanje nestasice vode radi povecanja
otpornosti ruralnih i planinskih podrudja

Interreg IPA ADRION
ADRIONWIND - Jadransko-jonska mreZa izvrsnosti za energiju pucinskog vjetra
GREENROUTES - Zeleni koridori za uglji¢no neutralni kruzerski i trajektni pomorski promet u jadransko-jonskoj regiji

MISSION4WATER - Multidisciplinarno stratesko partnerstvo za inovativna rjeSenja u smanjenju rasprsivanja
zagadivaca u vodi

Europski fond za regionalni razvoj
HyAdapt - Integracija vodikovih tehnologija u sustave prilagodbe klimatskim izazovima

RADIZA - Razvoj digitalno upravljanih inovativnih usluga zavarivanja i brudenja cjevastih tijela nepravilnih oblika

RIKAPROGEL - Razvoj inovativnih kamina s promjenjivom geometrijom loZista i viSeslojnom razinom stupnja snage grijanja
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Program Konkurentnost i kohezija 2021. - 2027., IRI S3

AKRO-CARE - AKRO-CARE IstraZivanje i razvoj naprednih rjeSenja za personalizirano pracenje i rehabilitaciju
ortopedskih pacijenata

SAFER - Pametni Ul i IoT vatrogasni aparat za ku¢anstva s nadzorom i analizom podataka

Nacionalni plan oporavka i otpornosti (NPOO), Institucionalni istrazivacki projekti

AERONAUT - Jacanje istrazivackih kapaciteta za razvoj autonomnih pomorsko-zracnih sustava za primjenu u
Jadranskom moru

ARKO - Aerodinamika konstrukcija
DFM-PM - Razvoj funkcionalnih materijala postupkom metalurgije praha

INTEKSPRO - Integrirani eksperimentalno-numericki pristup modeliranju gubitka nosivosti konstrukcijskih
komponenata proizvedenih aditivnim tehnologijama

IOPS-MaP - Integrirana Optimizacija Prijenosnika Snage - Materijali, PovrSine, geometrija
NEURON-B - Napredne metode upravljanja odrzavanjem brodova (NEURON-B)
ORIGINAL - Odredivanje geometrije personaliziranih medicinskih implantata

POLA3D - Polimeri za aditivnu proizvodnju

ThermalSafeBAT - Unapredenje hladenja, grijanja i sigurnosti baterijskih sustava primjenom eksperimentalnih i
numerickih metoda

Nacionalni plan oporavka i otpornosti (NPOO), Razvojne istrazivacke potpore

INSPIRATION - Neinvazivna registracija pacijenta za robotsku neurokirurgiju

Nacionalni plan oporavka i otpornosti (NPOO), Dokazivanje inovativnog koncepta
CooHWeaD - Nosivi uredaj za regulaciju osobne temperature
NP2ML - Napredna propulzija mahokrilne mikro-letjelice

REMDOC - Dokazivanje inovativnog koncepta medicinskog sustava za daljinsku
(teleoperativnu) dijagnostiku

SIZIKZ - Uredaj za simuliranje zahvata prilikom ispitivanje korijena zuba zup&anika

Nacionalni plan oporavka i otpornosti (NPOO), Podizanje istrazivackog i inovacijskog kapaciteta

DiSCAN - Razvoj sustava za digitalizaciju visoko reflektirajuéih povr§ina temeljenog na deflektometriji

Nacionalni plan oporavka i otpornosti (NPOO), Podrska transferu tehnologije

BIO-EUEM - Povecanje energetske ucinkovitosti i smanjivanje emisija oneciscujudih tvari iz toplinskih uredaja na
biomasu u zgradama niske potrodnje energije

FEMLOCK - Razvoj novog implantata za osteosintezu prijeloma vrata bedrene kosti
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Nacionalni plan oporavka i otpornosti (NPOO), Ciljana znanstvena istrazivanja

LUMINIH2 - Laboratorijski model i prototip sustava upravljanja i monitoringa za mikromreZe s obnovljivim izvorima
energije i vodikovim tehnologijama

Hrvatska zaklada za znanost
AHEFES - Aero- i hidrodinamicko poboljSanje ekoloski prihvatljivih energetskih sustava

AI-DTDH - Digitalni blizanac i GIS optimizacija zasnovani na umjetnoj inteligenciji za napredne centralizirane
toplinske sustave

AI-NPT - Energetsko planiranje sljedece faze tranzicije uz pomoc¢ umjetne inteligencije
AMICORC - Afektivna multimodalna interakcija temeljena na konstruiranoj robotskoj spoznaji
DATA-MATION - Podacima vodene metode i alati za konstruiranje i inovacije

DENNGA - Razvoj numerickih metoda za modeliranje nove generacije naprednih
kompozitnih konstrukcija

FORECAST - Numeric¢ka procjena ucinkovitosti 4D ispisanih karotidnih stentova
GREEN-FISH - Zeleni ribarski brodovi

Plan-Profit-EZ - Planiranje profitabilnog rada komponenti pametnog energetskog sustava u samodostatnoj
energetskoj zajednici koriStenjem metoda strojnog u¢enja

SMOOTHS - Odrziva i optimizirana strategija odrzavanja trupa trajekata u Jadranskom moru

Ministarstvo znanosti i obrazovanja, Bilateralni projekti

NET-ZERO SHIPPING - Istrazivanje klju¢nih tehnologija neto nulte emisije staklenickih plinova u pomorskoj industriji

Projekti odobreni nakon 1. sije¢nja 2026.
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Odabrani projekti Fakulteta strojarstva i brodogradnje (FSB)

1 Horizon Europe

COMMUNITAS - Ubrzanje razvoja i Sirenja energetskih zajednica i promoviranje potrosaca

kao punopravnih aktera na energetskim trzistima

COMMUNITAS - Bound to accelerate the roll-out and expansion of Energy Communities and
empower consumers as Fully fledged energy market players

Voditelj projekta / Project Leader: prof. dr. sc. Goran Krajacic

EU je paketom ,,Cista energija za sve Europljane“ sluzbeno je prepoznala
i potaknula razvoj energetskih zajednica, uvodedi definicije za obnovlji-
ve energetske zajednice i gradanske energetske zajednice. Ovi koncep-
ti otvaraju put aktivnijoj ulozi gradana na energetskim trzistima, no za
ostvarenje njihovih punih koristi potrebno je ukloniti brojne prepreke
te dodatno razjasniti i pojednostaviti modele obnovljivih energetskih
zajednica i gradanskih energetskih zajednica. Na taj izazov odgovara
projekt COMMUNITAS, koji potice energetsku gradansku uklju¢enost i
omogucuje gradanima da preuzmu kontrolu nad vlastitim putem prema
odrzivosti. Projekt ¢e razviti bazu znanja s tehni¢kim, administrativnim
i pravnim informacijama te inovativne alate temeljene na IoT-u, block-
chainu i ra€unalnom oblaku, objedinjene u digitalnoj platformi ,,one-
stop-shop®. Gradani ¢e kroz drustvene i politicke laboratorije aktivno
sudjelovati u oblikovanju rjesSenja tijekom cijelog projekta.

What is an Energy
Community?

What are the

existing Energy
Communities?

N

Knowledge

Base

How can | join an
Energy
Community?

How can | start an
Energy
Community?

5. 6

The EU’s “Clean Energy for All Europeans” package formally recognized
community energy initiatives, defining Renewable Energy Communities
(RECs) and Citizen Energy Communities (CECs) to strengthen citizens’
roles in energy markets. However, many barriers still hinder their full
implementation, requiring clearer concepts and easier adoption. COM-
MUNITAS addresses these challenges by promoting energy citizenship
and empowering people to actively shape their sustainable energy fu-
ture. The project will create a comprehensive Knowledge Base offering
technical, legal, and administrative guidance to support the formation
and growth of energy communities. It will also develop innovative tools
using IoT, Blockchain, and Cloud technologies, integrated into an open
“one-stop-shop” platform enabling collective market participation and
new energy services. Citizens remain central throughout the project,
contributing feedback via Social and Policy Labs to ensure solutions re-
flect their needs and expectations.

Ve
PPNQ
COMMUNITAS

This project has received funding from the European Union's
Herizon 2020 research and innovatien pregramme under grant
agreement No. 101096508



Odabrani projekti Fakulteta strojarstva i brodogradnje (FSB)

c Horizon Europe

CryoMet - Mjeriteljstvo za pouzdana mjerenja ukapljenih energetskih plinova

CryoMet - Metrology for reliable liquefied energy gases measurement

Voditelj projekta / Project Leader: prof. dr. sc. Lovorka Grgec Bermanec

U skladu s paketom zakonodavnih mjera Fit for 55, koji zahtijeva pove-
éanu uporabu ukapljenih energetskih plinova radi postizanja smanjenja
neto emisija staklenickih plinova od 55 % do 2030., projekt CryoMet
odgovara na potrebu za pouzdanim i sljedivim mjernim metodama za
bio-ukapljeni prirodni plin (bio-LNG) i ukapljeni vodik (LHg). Bio-LNG
se u ovom projektu definira kao preteZito ukapljeni metan proizveden
iz biometana i/ili bioplina. Projekt odreduje pouzdanost i mjernu ne-
sigurnost mjeraca protoka (bio-)LNG-a u stvarnim radnim uvjetima te
razvija sljedivu dijagnostiku mjernih sustava za (bio-)LNG i LH,. Tako-
der se ispituje pouzdanost mjerenja sastava i temperature (bio-)LNG-a
na terenu te razvijaju Sl-sljedivi umjerni postupci za mjerenje protoka,
sastava i temperature LH,. Razvojem referentnih skupova podataka i
normala protoka do -253 °C projekt doprinosi sigurnijoj i Siroj primjeni
(bio-)LNG-a i LH, duZ cijelog opskrbnog lanca.

In line with the Fit for 55 legislative package, which requires increased
use of liquefied energy gases to achieve a 55% net reduction in green-
house gas emissions by 2030, the CryoMet project addresses the need
for reliable and traceable measurement methods for bio-liquefied nat-
ural gas (bio-LNG) and liquefied hydrogen (LHy). In this project, bio-
LNG is defined as predominantly liquefied methane originating from
biomethane and/or biogas. The project determines the reliability and
measurement uncertainty of (bio-)LNG flow meters under real in-field
conditions and develops traceable diagnostics for (bio-)LNG and LH,
metering systems. It also assesses the reliability of (bio-)LNG composi-
tion and temperature measurements in practice and develops Si-trace-
able calibration procedures for LH, flow, composition, and temperature
measurement systems. By creating reference datasets, two flow stan-
dards for temperatures down to -253 °C, and uncertainty data for in-
field measurements, the project supports the safe, efficient, and wider
uptake of (bio-)LNG and LH, across the supply chain.

CryoMet

i LinkedIn

) Website




Odabrani projekti Fakulteta strojarstva i brodogradnje (FSB)

3 Horizon Europe

DANSER - Obnova Dunavskog sedimenta: prema razvoju i povecanju odrzivog

upravljanja sedimentima u Dunavskom slivu

DANSER - DANube SEdiment Restoration: towards the deployment and upscaling of
sustainable management of the sediments across the Danube catchment basin

Voditelj projekta / Project Leader: prof. dr. sc. Neven Dui¢

DANSER je multidisciplinarni i znanstveno utemeljen projekt usmjeren na
odrzivo upravljanje sedimentom u slivu rijeke Dunav, jednom od najvaznijih,
alii najosjetljivijih europskih ekosustava pogodenih klimatskim promjenamai
snaznim ljudskim utjecajima. Projekt je u skladu s relevantnim politikama i di-
rektivama Europske unije te smjernicama za upravljanje dunavskim sedimen-
tima, a obuhvaca pilot-fazu s demonstracijom inovativnih aktivnih i pasivnih
rjeSenja. Aktivnosti ukljucuju prostorno-vremensko kartiranje prirodnih i
antropogenih fluvijalnih procesa, modeliranje transporta sedimenta i prije-
nosa oneciséenja, radiometrijsko datiranje i povijesnu analizu oneciséenja,
geofizi¢ka i batimetrijska istrazivanja te pracenje vodostaja i kvalitete vode.
Poseban naglasak stavljen je na prirodna rjeSenja za oCuvanje i unapredenje
bioraznolikosti te na ukljucivanje dionika i lokalnih zajednica kroz participa-
tivne alate i transnacionalnu suradnju. Cilj projekta je uspostaviti ravnotezu
sedimenta, poboljSati proto¢nost i kvalitetu rijeCnog sustava te doprinijeti
odrZivom razvoju i otpornosti dunavske regije.

DANSER is a multidisciplinary and science-based project focused on sustain-
able sediment management in the Danube River Basin, one of Europe’s most
important yet vulnerable ecosystems, increasingly affected by climate change
and significant anthropogenic pressures. The project is aligned with relevant
European Union policies and directives, as well as the Danube Sediment Man-
agement Guidance, and includes a pilot phase demonstrating innovative ac-
tive and passive solutions. Key activities comprise spatio-temporal mapping
of natural and human-induced fluvial processes, modelling of sediment trans-
port and contaminant pathways, radiometric dating and historical pollution
analysis, geophysical and bathymetric surveys, as well as monitoring of water
levels and water quality. Particular emphasis is placed on nature-based solu-
tions to preserve and enhance biodiversity, alongside stakeholder engagement
and the active involvement of local communities through participatory tools
and transnational cooperation. The overall objective of DANSER is to restore
sediment balance, improve river flow dynamics and sediment quality, and con-
tribute to the sustainable development and resilience of the Danube region.

7 )
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Projekt DANSER: Obnova i odrZivo
upravljanje sedimentom Dunava

Znanstvena rjeSenja za uspostavu ravnoteze sedimenta
i oCuvanje bioraznolikosti sliva rijeke Dunav.

SREDN]JI DUNAV DONJI DUNAV
| DELTA

Novi Gradac Upravijanje sedimentom
7/ (Hrvatska) iz jaruZanja i rjeSenja za
smanjenje obalne
erozije.

Digitalna 3D .
ulﬁionslnlkdja o Lokacija

povijesne dinamike
rijeke od 1726. godine.

Hidrotehnitka
obnova povezanosti
poplavnih

podrudja i
%, motvara

Obnova ravnotefe
sedimenta:
Poboljsanje protoka
sedimenta uz
istovremeno povecanje
kvalitete vode i

zastitu rijecne
bioraznolikosti.

Digitalna transformacija

pracenja Prirodna rje3enja (NbS) OdrZivi poslovni modeli
Razvoj interaktivnog portala Koristenje prirode za povetanje Razvoj ekoturizma i kruZnog
i 30 modeliranja transporta populacije riba i prirodnu gospodarstva za dugorotni
sedimenta za strucnjake 2zastitu od poplava. boljitak lokalnih zajednica.

i gradane.



Odabrani projekti Fakulteta strojarstva i brodogradnje (FSB)

4 Horizon Europe

DaWetRest — Obnova dunavskih mocvara i poplavnih ravnica kroz
sustavne, odrzive inovativne akcije angazirane u zajednici

DaWetRest — Danube Wetlands and flood plains Restoration through
systemic, community engaged and sustainable innovative actions

Voditelj projekta / Project Leader: prof. dr. sc. Neven Dui¢

Projekt Danube Wetlands Restoration (DaWetRest) usmjeren je na
razvoj i demonstraciju konkretnih rjeSenja u dunavskom slivu radi od-
govora na izazove kopnenih i obalnih mocvarnih ekosustava. Glavni
ciljevi projekta su o€uvanje bioraznolikosti, poboljSanje kvalitete i do-
stupnosti vode, ja¢anje otpornosti na klimatske promjene, doprinos
klimatskoj neutralnosti te stvaranje socioekonomskih koristi za lokalne
zajednice. Projekt se temelji na razvoju intervencija utemeljenih na po-
stoje¢em znanju, integriranoj procjeni u¢inaka na lokalnoj, regionalnoj
i razini sliva, povezivanju podataka i digitalnih alata te aktivnom uklju-
¢ivanju upravljackih tijela i lokalnih dionika kroz participativne pristu-
pe. Demonstracija inovativnih rjeSenja organizirana je kroz tri DEMO
podrucja, Srednji Dunav, Donji Dunav i Delta Dunava, koja ukljucuju
pilot-lokacije, replikacije, platforme i metodologije za jacanje inova-
cija, znanja i suradnje u dunavskom prostoru i Sire. U sklopu projekta
izgradeno je inovativno mrijestiliSte za uzgoj autohtonih vrsta riba na
okoliSno odgovoran nacin, uz koristenje obnovljivih izvora energije po-
put solarnih panela i dizalica topline. Objekt je izgraden od prirodnih
i ekoloski prihvatljivih materijala, a sluZi i kao istraZivacka i obrazovna
platforma za razvoj i testiranje inovativnih tehnologija u akvakulturi i
upravljanju ekosustavima.

DaWetRest

=
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DaWetRest

J

The Danube Wetlands Restoration (DaWetRest) project is focused on
developing and demonstrating concrete solutions in the Danube River
Basin to address the challenges faced by terrestrial and coastal wetland
ecosystems. Its main objectives are biodiversity conservation, improv-
ing water quality and availability, strengthening climate resilience, con-
tributing to climate neutrality, and generating socio-economic benefits
for local communities. The project is based on interventions grounded
in existing knowledge, integrated impact assessment at local, regional,
and basin levels, the integration of data and digital tools, and the ac-
tive involvement of governance bodies and local stakeholders through
participatory approaches. The demonstration of innovative solutions is
organised through three DEMO areas, the Middle Danube, Lower Dan-
ube, and Danube Delta, including pilot sites, replications, platforms,
and methodologies that strengthen innovation, knowledge, and coop-
eration across the Danube region and beyond. As part of the project, an
innovative hatchery for native fish species was constructed using envi-
ronmentally responsible practices and renewable energy sources such
as solar panels and heat pumps. The facility was built from natural and
environmentally friendly materials and also serves as a research and
educational platform for developing and testing innovative technologies
in aquaculture and ecosystem management.




Odabrani projekti Fakulteta strojarstva i brodogradnje (FSB)

5 Horizon Europe

EcoDaLLi- Upravljanje temeljeno na ekosustavu sa zZivim laboratorijem svjetionika DAnube

za odrzive inovacijske procese

EcoDalLLi - ECOsystem-based governance with DAnube lighthouse Living Lab for sustainable

Innovation processes

Voditelj projekta / Project Leader: prof. dr. sc. Neven Dui¢

Ciljevi Zelenog plana za 2030. i 2050. guraju EU prema integriranim
rjeSenjima i jasnim ciljevima. EcoDaLLi, ugraden u misiju ‘Restore our
Ocean, seas & waters by 2030’ pomoci ¢e u postizanju slatkovodnih
ciljeva Europskog zelenog plana, integrirajuci sustavni pristup za ob-
novu, zastita i o€uvanje za cijeli dunavski sliv, osigurano koordiniranim
djelovanjem. Glavni cilj EcoDaLLi je centralizirati strukture upravljanja
Dunavom u smislu inovativnih rjeSenja za poboljSanu ekolosku obno-
vu, zastitu i o€uvanje dunavskog sliva i njegove delte, poticanjem jaceg
inovacijskog ekosustava unutar Practices Living Lab sustava, podrza-
nog digitalnog portala potpuno povezanog s Platformom za provedbu
misije. Inovativna rjeSenja otvaraju nove moguénosti za bolju obnovu
vode, uzimajuci u obzir aspekte drustvene inovacije, smanjenje u¢inaka
klimatskih promjena i smanjenje troSkova. Na poboljSano upravljanje
na razini dunavskog sliva, temeljeno na EcoDalLLi alatima, poticat e ta-
kva inovativna rjeSenja, promijeniti nain razmisljanja o obnovi vodenih
ekosustava i klimatskim promjenama i razvoju lanaca vrijednosti teme-
lienih na uslugama ekosustava. Ovo ¢e doprinijeti cilju dekarbonizacije
mjesta u osjetljivim podrucjima duz sliva, a osobito u delti Dunava. Eco-
DalLLi ¢e podrzati inovatore da se povezu sa strukturama upravljanja,
pruZajudi i odrZavajuéi diseminaciju informacija, kroz Living Lab-ove,
radionice za zajedni¢ko stvaranje znanja, i prilagodeni digitalni portal
za sinergiju i inovacije usluge podrske. Takoder, portal ¢e sluZiti za ek-
sperimentiranje s novim rjeSenjima, pomazudi inovacijskom ekosustavu
da stvori kruzne usluge prema odrzivom Plavom gospodarstvu u dunav-
skom slivu i Sire.

The main objective of EcoDalLLli is to centralise Danube governance
structures in terms of innovative solutions for improved ecological
restoration, protection and preservation of the Danube basin and its
Delta by fostering a stronger innovation ecosystem within a well-con-
nected Living Lab. Aligned with the innovative solutions for protecting
and restoring ecosystems and biodiversity, for zero pollution, and for
decarbonisation and net greenhouse gas emissions reduction towards
climate-neutrality, within the inland waters, EcoDaLLi targets the inte-
gration of knowledge towards improved governance at Danube Basin
level, building upon existing initiatives and bringing together existing
governance structures.

Enabling cross-fertilisation on
tools, activities, practices,
models and innovations

Integrating a systemic approach
for local nature-based
solutions

—

-

Fostering a
stronger innovation ecosystem
and enhanced innovation
‘management processes.

Bridging the communication
between existing governance
strutures and networks.

Innovative Practices in
Spatial Policies

WP7
Danube It i
Smpi < EcoiDalLic)

WP6
EcoDal Li Portal
Implementation

WP5

Fostering a Strong
Innovation Ecosystem
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EHHUR - OCI, SRCA, RUKE urbana revolucija

EHHUR - Eyes-hearts-hands urban revolution

Voditelj projekta / Project Leader: izv. prof. dr. sc. Tomislav PukSec

Projekt EYES HEARTS HANDS Urban Revolution (EHHUR) razvio je i te-
stirao ko-kreiranu metodolosku strukturu s ciljem podrske gradovima
u transformaciji izgradenog okoli$a, koristeéi postojece dobre prakse
te ih nadopunjujuéi nacelima Novog europskog Bauhausa i EU misija.
Razvijena metoda implementirana je i testirana u sedam gradova koji
su sluzili kao svjetionici demonstratori (Hgje-Taastrup, Kozani, Zoersel,
Maia, Izmir, Osijek i Biodistretto). Projekt se bavio socijalno-ekonom-
skim i kulturnim izazovima kroz relevantne studije slucaja koje obuhva-
éaju probleme drustvene segregacije, ranjivih skupina stanovniStva
(uklju€ujudi kuéanstva pogodena energetskim siromastvom), tranzici-
je na obnovljive izvore energije, depopulacije te degradacije povijesnih
urbanih jezgri. Integrirana EHHUR metodologija obuhvatila je: i) inova-
tivne prakse uklju¢ivanja gradana s ciljem njihove transformacije u ak-
tivne sudionike urbane tranzicije i osnazivanja u procesima donosenja
odluka, ii) inovativne financijske modele koji ukljucuju lokalne tvrtke i
gradane, iii) inovativne digitalne i zelene tehnologije, iv) inovativni ar-
hitektonski dizajn i materijale koji odgovaraju izazovima klimatskih pro-
mjena i odrZivosti uz poStovanje bastine i kulturnih ekosustava, te v)
inovativne pristupe umjetnosti i kreativnog ko-dizajna u sektoru zgra-
darstva i javnih prostora. Raznolika iskustva gradova demonstratora
rezultirala su Sirokim spektrom dobrih praksi i smjernica koje sluze kao
temelj za buduce replikacije u drugim urbanim sredinama.

EYES HEARTS HANDS
URBAN REVOLUTION

The EYES HEARTS HANDS Urban Revolution (EHHUR) project developed
and tested a co-created methodological framework aimed at support-
ing cities in the transformation of the built environment, building on ex-
isting good practices and complementing them with the principles of the
New European Bauhaus and EU Missions. The developed methodology
was implemented and tested in seven cities that served as lighthouse
demonstrators (Haje-Taastrup, Kozani, Zoersel, Maia, Izmir, Osijek, and
Biodistretto). The project addressed socio-economic and cultural chal-
lenges through relevant case studies, including issues of social segrega-
tion, vulnerable population groups (including households experiencing
energy poverty), the transition to renewable energy sources, depopu-
lation, and the degradation of historic city centres. The integrated EH-
HUR methodology encompassed: i) innovative engagement practices
aimed at transforming citizens into active participants in urban transi-
tion processes and empowering them in decision-making, ii) innovative
financial schemes involving local businesses and citizens, iii) innova-
tive digital and green technologies, iv) innovative architectural design
and materials addressing climate change and sustainability challeng-
es while respecting heritage and cultural ecosystems, and v) innova-
tive approaches to art and creative co-design in the building sector and
public spaces. The diverse experiences of the lighthouse demonstrators
resulted in a wide range of good practices and guidelines that provide a
strong basis for future replication in other urban environments.
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EMERGE - Modeliranje energetskih sustava za odrzivi razvoj Afrike

EMERGE - Energy System Modelling for Green Development of Africa

Voditelj projekta / Project Leader: prof. dr. sc. Goran Krajacic

Projekt EMERGE osnazuje africke kre-
atore politike, akademsku zajedni-
cu, investitore i gradane za povecanje
proizvodnje Ciste energije i odrZivo
koristenje resursa, istovremeno pre-
moscéujudi kulturne i socioekonomske
podjele. Uz proracun od 2,5 milijuna
eura, 11 partnera iz 9 zemalja (od ko-
jih su 4 s africkog kontinenta) dizajni-
rat ¢e i testirati integrirani Toolbox koji
nadograduje postojece alate, metodo-
logije i pristupe za simulaciju scenarija
optimizacije resursa, uzimajuéi u ob-
zir drustvena, klimatska, ekonomska i

* 5
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* *
* *

GREEN AFRICA ", 7,

Furviss by 1h Eurogean Unon uede Grand numiber 191118278, Views:
Funded by
the European Unian pea

9
Urien n he crantna authonty can b hekd restcnsble o hem

The EMERGE project empowers African
policymakers, academics, investors,
and citizens to increase clean energy
production and ensure sustainable re-
source use while bridging cultural and
socioeconomic divides. With a bud-
get of €2.5 million, 11 partners from 9
countries (including 4 from Africa) will
design and test an integrated Toolbox
that builds on existing tools, method-
ologies, and approaches to simulate
resource optimization scenarios under
social, climatic, economic, and techni-
cal constraints. The co-design process

tehni¢ka ograni€enja. Proces zajednickog dizajna ukljuuje angaZman di-  involves stakeholder engagement through workshops, staff exchanges
onika kroz radionice, razmjenu osoblja medu africkim partnerima putem  among African partners via study visits, specialized training sessions,
studijskih posjeta, specijalizirane treninge te hackathon na kraju projek-  and a final hackathon. In parallel, a Knowledge Base compiling initia-
ta. Paralelno se izraduje Baza znanja sa zbirkom inicijativa, materijala i tives, materials, and knowledge-sharing activities is being developed.
aktivnosti razmjene znanja. Zajednice znanja razvijaju se u tri raznolika  Knowledge communities are being established in three diverse African

africka ekosustava: Maroku, regiji rijeke Niger (Mali) i Mozambiku.
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ecosystems: Morocco, the Niger River region (Mali), and Mozambique.
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ERIES-CRANES - Studija mikroklime luke Genova primjenom WindCube 400S i ultrazvuénog
anemometra uz eksperimente u zracnom tunelu i racunalnu dinamiku Fluida aerodinamickih

opterecenja luckih dizalica

ERIES-CRANES - Genoa Port Microclimate Study by Windcube 400S & Airborne Ultrasonic
Anemometer and Wind-Tunnel Tests to Drive CFD For Wind Loads on Harbour Cranes

Voditelj projekta / Project Leader: prof. dr. sc. Hrvoje Kozmar

Lucka infrastruktura, poput kontejnera, zgrada i brodova, je izrazito
osjetljiva na aerodinamicka optereéenja. Zbog svog geografskog polo-
Zaja, luka Genova u Italiji je ¢esto izloZena djelovanju nesinoptickih vje-
trova. Cilj projekta je odredivanje znacajki aerodinamickih optereéenja
lu¢kih dizalica u luci Genova, Italija, na temelju mjerenja u prirodi, ek-
sperimenata u zra¢nom tunelu SveudiliSta u Genovi, Italija, i racunalne
dinamike fluida (CFD). Poseban naglasak je na nesinoptickim vjetrovima
koji su Cesta pojava u luci Genova zbog blizine strmih planina. Mjerenja
u prirodi se provode Doppler-Lidar sustavom s ciljem odredivanja zna-
¢ajki vjetra, te dronom opremljenim anemometrom. Aerodinamicka op-
terec¢enja na modelima dizalica se odreduju u zracnom tunelu, pri cemu
se eksperimenti provode sa i bez modela terena okolisa. Optereéenja
eksperimentalnog modela dizalice se odreduju mjerenjima visokofre-
kventnom vagom pri razli¢itim kutevima nastrujavanja vjetra, a ostva-
reni rezultati se koriste i za validaciju racunalnih CFD modela. Rezultati
istrazivanja omogucuju zastitu lu¢ke infrastrukture i unaprijedenje me-
dunarodnih standarda u gradevinskoj industriji.

Port infrastructure, such as containers, buildings, and ships, is highly
sensitive to aerodynamic loads. Due to its geographical location and
proximity of steep mountains, the Port of Genoa in Italy is exposed to
the effects of nonsynoptic winds. The goal is to determine the charac-
teristics of aerodynamic loads on port cranes in the Port of Genoa, Italy,
based on field measurements, experiments in the wind tunnel of the Uni-
versity of Genoa, Italy, and Computational Fluid Dynamics (CFD). Field
measurements are conducted using the Doppler Lidar system, and a
drone equipped with an anemometer to determine wind characteristics.
Aerodynamic loads on crane models are determined in the wind tun-
nel. The loads on the crane model are measured using a high-frequency

force balance at various wind incidence angles, and the results are used
to validate the CFD models. Research outcomes enable the protection of
port infrastructure, and improvements of international standards and
codes for engineering structures.
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ERIES-SOLAR - Nesinopticka aerodinamicka opterecenja solarnih panela

ERIES-SOLAR - Non-Synoptic Wind Loads on Solar Panels

Voditelj projekta / Project Leader: prof. dr. sc. Hrvoje Kozmar

Nesinopticki vjetrovi poput bure, tornada i propada (engl. downburst)
mogu uzrokovati znacajna oStecenja solarnih panela. U sklopu projekta
se provode ispitivanja u jedinstvenom WindEEE Dome laboratoriju u ko-
jem se mogu simulirati nesinopticki vjetrovi. Tri su cilja projekta: a) odre-
divanje znacajki strujanja nesinoptickih vjetrova simuliranih u WindEEE
Dome, b) aerodinamicka optereéenja nesinoptickih vjetrova na solarnim
panelima, c) ra¢unalni CFD model za simulaciju strujanja i aerodinamic-
kih opterecenja solarnih panela. Za odredivanje znacajki se koristi dron
opremljen anemometrom koji leti kroz simulacije tornada, bure i pro-
pada. Drugi cilj su aerodinamicka optereéenja modela solarnog panela.
Mjerenja se provode koristenjem osjetnika tlaka, a ukupna aerodinamic-
ka optereéenja modela solarnog panela se odreduju integracijom raspo-
djele tlaka po povrSini solarnih panela. Particle Image Velocimetry (PIV)
metoda se koristi za odredivanje detaljne slike strujanja oko modela so-
larnih panela. Eksperimentalno izmjereni podaci se koriste za tredi cilj
- razvoj CFD modela, koje omogudavaju razumijevanje nesinoptickih vje-
trova i aerodinamickog opteredéenja solarnih panela.

Nonsynoptic winds such as bora, tornado, and downburst may cause
significant damage to solar panels. Experiments are conducted in the
unique WindEEE Dome laboratory, where nonsynoptic winds are sim-
ulated. The project has three objectives: a) to determine the flow char-
acteristics of nonsynoptic winds simulated in the WindEEE Dome, b) to
assess the aerodynamic loads of nonsynoptic winds on solar panels, and
c) to develop a computational CFD model for simulating the flow and
aerodynamic loads on solar panels. Flow characteristics are obtained
using a drone equipped with an anemometer that flies through simula-
tions of tornadoes, bora, and downburst. The second objective focus-
es on the aerodynamic loads on solar panel models. Measurements are
conducted using pressure sensors, and the total aerodynamic loads on
the solar panel model are determined by integrating the pressure distri-

bution over the surface of the solar panels. The Particle Image Veloci-
metry (PIV) method is employed to obtain the flow structure around the
solar panel models. Experimental results are used as input for the third
objective—developing the CFD models, which facilitate the understand-
ing of nonsynoptic wind flow and aerodynamic loads on solar panels.
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E-TANDEM - Hibridni tandemski proces kataliticke pretvorbe

prema e-gorivima s vise kisika

E-TANDEM - Hybrid tandem catalytic conversion process

towards higher oxygenate e-fuels

Voditelj projekta / Project Leader: prof. dr. sc. Nikola Vladimir

Projekt E-TANDEM usmjeren je na razvoj i laboratorijsku provjeru inova-
tivnoga, izravnog postupka proizvodnje klimatski neutralnih sintetic¢kih
goriva s visokim udjelom kisikovih spojeva iz ugljikova dioksida, vode i
obnovljive elektri¢ne energije. Koncept se temelji na integraciji visoko-
temperaturne koelektrolize CO, i vodene pare s tandemskim kataliti¢kim
procesom koji objedinjuje Fischer-Tropschovu sintezu i reduktivnu hi-
droformilaciju, ¢ime se omogucuje selektivna proizvodnja visih alkohola
(C5+) i njihovih eterskih derivata (C8+), prikladnih za primjenu u pomor-
skom i teSkom cestovnom prometu. Projekt obuhvada razvoj i optimiranje
visokotlaénih elektrolizatora i kataliti¢kih sustava, ispitivanje svojstava i
primjenjivosti dobivenih goriva te cjelovitu tehno-ekonomsku i cjeloZivot-
nu analizu emisija. Krajnji je cilj demonstrirati integrirani sustav na razini
tehnoloske spremnosti TRL 4 te postaviti znanstvene i inZenjerske temelje
za buduce industrijsko povecanje proizvodnje odrZivih e-goriva.

FSB Zagreb je projektni partner, a projekt je koordiniran of strane ITQ
Institute of Chemical Technology (CSIC-UPV), Valencia.

RENEWABLE
SOURCES

ELECTRO + TANDEM CATALYTIC
\ ONCE-THROUGH CONVERSION

ETANDEM

E-TANDEM aims to develop and validate, at bench scale, an innovative
direct process for producing carbon-neutral higher-oxygenate e-fu-
els from CO,, water and renewable electricity. The concept integrates
high-temperature CO,/H,0 co-electrolysis with a tandem catalytic
conversion process combining Fischer-Tropsch synthesis and reduc-
tive hydroformylation. This approach enables the selective production
of higher alcohols (C5+) and their ether derivatives (C8+), suitable for
marine and heavy-duty transport applications. The project includes the
development of high-pressure solid-oxide electrolysis, optimization of
multifunctional catalytic systems, assessment of fuel compatibility with
existing engines, and comprehensive techno-economic and life-cycle
analyses. The overall objective is to demonstrate the integrated pow-
er-to-fuel concept at TRL 4 and provide the scientific and technological
basis for future scale-up of sustainable synthetic fuel production.

FSB Zagreb je projektni partner, a projekt je koordiniran of strane ITQ
Institute of Chemical Technology (CSIC-UPV), Valencia.

ADVANCED HIGHER
OXYGENATE E-FUEL
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INITIATE - Podupiranje europskog istrazivanja i inovacija kroz suradnju

dionikai institucionalnu reformu

Q INITIATE

INITIATE - Supporting European R&l Through stakeholder collaboration

and institutional reform

Voditelj projekta / Project Leader: prof. dr. sc. Goran Krajacic

Projekt INITIATE, pokrenut u veljaci 2024. godine, usmjeren je na jacanje
istrazivackih i inovacijskih (R&I) kapaciteta te znanstvene izvrsnosti kroz
institucionalnu transformaciju europskih sveudiliSta. Koristeéi pristup
zajednickog dizajna i rad R&I laboratorija, projekt razvija strategije koje
uklanjaju politicke prepreke i jacaju suradnju s lokalnim ekosustavima.
Poseban fokus stavljen je na sveuciliSta u zemljama proSirenja, uz cilj
da postanu kljuéni kreatori promjena. Projekt ve¢ biljezi zna¢ajne rezul-
tate. Na Fakultetu strojarstva i brodogradnje (FSB) SveuciliSta u Zagre-
bu, kao direktni rezultat projekta, osnovan je Laboratorij za pametne
energetske sustave te je provedena sveobuhvatna reforma unutarnje

institucionalne strukture, ukljucujuéi otvaranje Sluzbe za strateski ra-
zvoj i planiranje. INITIATE se provodi u Hrvatskoj, Portugalu i Sjevernoj
Makedoniji, stvarajuci dugoro€ne smjernice i saveze za tranziciju zele-
ne energije. Kroz Knowledge Hub, projekt priprema preporuke za razvoj
novih R&l politika i poti¢e prijave za Horizon Europe. Ovim medunarod-
nim konzorcijem od 13 partnera iz 11 zemalja koordinira upravo FSB.

Launched in February 2024, the INITIATE project focuses on strengthen-
ing research and innovation (R&I) capacities and scientific excellence
through the institutional transformation of European universities. Using
a co-design approach and R&I labs, the project develops strategies to
remove policy barriers and bolster collaboration with local ecosystems,
particularly empowering universities in widening countries. The project
is already delivering significant results. At the Faculty of Mechanical En-
gineering and Naval Architecture (FSB), University of Zagreb—which
coordinates the 13-partner international consortium—the Smart Energy
Systems Laboratory was established as a direct outcome. Furthermore,
a comprehensive internal structural reform was implemented, including
the opening of the Strategic Development and Planning Office. Spanning
Croatia, Portugal, and North Macedonia, INITIATE creates long-term
guidelines and green energy transition alliances. Through its Knowledge
Hub, it prepares new R&I policy recommendations and drives applica-
tions for Horizon Europe funding.
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IsoPROPEL - Ugljicno neutralna proizvodnja i izravna primjena
izopropanola u gorivnim clancima kao nositelja energije

IsoPROPEL - Carbon-neutral production and direct Fuel-cell

deployment of isopropanol as energy carrier

Voditelj projekta / Project Leader: prof. dr. sc. Nikola Vladimir

Projekt IsoPROPEL oblikuje nov i odrziv pristup dekarbonizaciji tesko
smanjivih segmenata vodnog prometa, utemeljen na izopropanolu (IPA)
kao obnovljivom i visekratno uporabivom tekué¢em nositelju energije.
Izopropanol se proizvodi iz ugljikova dioksida i obnovljivog vodika kao
gorivo nebioloskog podrijetla, primjenom elektro-kemijskog proce-
sa kruZenja reaktanata i tandemske katalize, ¢ime se CO, pretvara u
energent vise dodane vrijednosti. U izravnom gorivnom ¢&lanku na izo-
propanol energija se oslobada selektivnom elektrodehidrogenacijom
IPA u aceton, bez emisija ugljikova dioksida, dok se aceton potom pod
blagim uvjetima ponovno prevodi u IPA. Time se uspostavlja zatvoren i
kruzan energetski ciklus, bez potrebe za komprimiranim ili ukapljenim
vodikom. Projekt ¢e potvrditi izvedivost proizvodnje i primjene sustava
na razini tehnoloSke spremnosti TRL 4, unaprijediti logisticka rjeSenja i
integraciju u plovila unutarnjih plovnih putova te cjelovito ocijeniti teh-
ni¢ku, gospodarsku i cjeloZivotnu analizu emisija.

FSB Zagreb je projektni partner, a projekt je koordiniran of strane ITQ
Institute of Chemical Technology (CSIC-UPV), Valencia.

Implementation consortium
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ISOPROPEL develops a novel and sustainable pathway to decarbonize
hard-to-abate waterborne transport by introducing isopropanol (IPA) as
a renewable, rechargeable liquid energy carrier. IPA is produced from
CO, and renewable hydrogen as a renewable fuel of non-biological ori-
gin (RFNBO) through electrified chemical looping and tandem catalysis.
In direct isopropanol fuel cells (DIFC), energy is recovered via selective
electro-dehydrogenation of IPA to acetone, without CO, emissions. The
discharged acetone is subsequently re-hydrogenated under mild condi-
tions to regenerate IPA, creating a closed, waste-free circular energy cy-
cle without the need for compressed hydrogen. The project will validate
both the fuel production route and the DIFC technology at TRL 4, opti-
mise onboard integration and logistics for inland waterway vessels, and
assess technical, economic, and environmental performance through
techno-economic and life-cycle analyses.

UNIZAG FSB is a project partner, and the project is coordinated by the
ITQ Institute of Chemical Technology (CSIC-UPV), Valencia.
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Horizon Europe

META BUILD - Pokretanje preobrazbe zgradarstva za

dekarbonizaciju i odrzivost energetskih sustava

META BUILD - Powering the metamorphaosis of buildings towards

a decarbonized and sustainable energy system

Voditelj projekta / Project Leader: prof. dr. sc. Goran Krajacic

META BUILD je projekt usmjeren na ubrzanje dekarbonizacije zgrada
kroz elektrifikaciju grijanja i hladenja te primjenu nacela ,energy effi-
ciency first“. Projekt razvija i demonstrira integrirana rjeSenja koja kom-
biniraju dizalice topline, obnovljive izvore energije i sustave pohrane
s naprednim digitalnim alatima za upravljanje i optimizaciju potrosnje
energije. Kroz tehnoloske inovacije i digitalna rjeSenja - ukljucujuci di-
gitalne blizance, sustave za praéenje performansi u stvarnom vremenu,
alate za upravljanje fleksibilno$cu i interakciju s elektroenergetskom
mreZom - META BUILD omogucuje energetski uc¢inkovite, isplative i re-
plikabilne modele za nove i obnovljene zgrade. RjeSenja se demonstrira-
ju na Sest pilot-lokacija diljem Europe te dodatno repliciraju u razli¢itim
tipovima zgrada i klimatskim uvjetima. U Hrvatskoj projekt obuhvaéa
obnovu Sest stambenih zgrada te integraciju dizalice topline u postojedi
sustav daljinskog grijanja grada Velike Gorice, ¢ime se doprinosi sma-
njenju emisija i povec¢anju udjela obnovljivih izvora energije u lokalnom
toplinskom sustavu.

l—\i meka build

Engineering
Transition

Adoption

Replication

\
meka build

The META BUILD project is focused on accelerating the decarbonisation
of buildings through the electrification of heating and cooling and the
application of the “energy efficiency first” principle. The project devel-
ops and demonstrates integrated solutions that combine heat pumps,
renewable energy sources, and storage systems with advanced digital
tools for managing and optimising energy consumption. Through tech-
nological innovations and digital solutions—including digital twins,
flexibility management tools and grid interaction capabilities—META
BUILD enables energy-efficient, cost-effective and replicable models.
The solutions are being demonstrated across six pilot sites throughout
Europe and further replicated in different building types and climatic
conditions. In Croatia, the project consists of the renovation of six res-
idential buildings and the integration of a heat pump into the existing
district heating system of the City of Velika Gorica, contributing to emis-
sion reductions and increasing the share of renewable energy sources in
the local heating system.

ﬁ-l meka build
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Horizon Europe

NAHV - Dolina vodika Sjeverni Jadran

NAHV - North Adriatic Hydrogen Valley

Voditelj projekta / Project Leader: izv. prof. dr. sc. Ankica Kovac

Cilj projekta je stvoriti gospodarski, drustveni i industrijski ekosustav
temeljen na vodiku. Time ¢e se potaknuti gospodarski rast, otvori-
ti nova radna mjesta u okviru zelene i digitalne tranzicije te doprinijeti
stvaranju europskog gospodarstva temeljenog na vodiku. Kroz projekt
ée se aktivirati 17 pilot-postrojenja unutar njihovih povezanih ekosusta-
va, grupiranih u tri glavna stupa: sektor koji je teSko dekarbonizirati,
energetski sektor i prometni sektor. Takoder ¢e se osigurati moguénost
replikacije cjelokupnog modela NAHV, uz uspostavu najmanje pet do-
datnih dolina vodika u Europi, osobito u srednjoj i jugoisto¢noj Europi.

Objectives and Description

+ WP8 analyses the current policies on H2, de
incentive the adoption of innovations in H2 val
regarding the production, use and distribution of H2, p
support the production and adoption of H2 by the p
renewable H2 market on the NAHV.
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The goal of the project is to create an economic, social and industri-
al ecosystem based on hydrogen. This will stimulate economic growth,
creating new job opportunities within the framework of the green
and digital transition, and will contribute to the creation of a Europe-
an Hydrogen Economy. The project will activate 17 test plants in their
connected ecosystems, grouped into 3 main pillars: the hard-to-de-
carbonize sector, energy and transportation sectors. Replicability will
also be ensured for the entire NAHV model, with the acquisition of at
least 5 additional hydrogen valleys in Europe, especially in Central and
South-Eastern Europe.

vork

sy

1 n which, in addition
rts from various institutions,
1 active

Border Hydrogen

ated by the

North
Adriatic
Hydrogen
Valley

ental for

H2 market,




Odabrani projekti Fakulteta strojarstva i brodogradnje (FSB)

15

Horizon Europe

SoS2LearnDBS - Od izvora do mora: Jacanje znanja i djelovanja zajednice u obnovi sliva

rijeke Dunav i regije Crnog mora

SoS2LearnDBS - Source to Sea: Leveraging community knowledge and action for restoring

the Danube River basin and the Black Sea region

Voditelj projekta / Project Leader: doc. dr. sc. Hrvoje Mikulgi¢

Projekt SoS2LearnDBS poti¢e obnovu mora, rijeka i voda kroz pristup
voden zajednicom u slivu Dunava i regiji Crnog mora. Fokus je na ja-
¢anju vodne pismenosti, suradnji i izgradnji kapaciteta kako bi lokalni
dionici mogli primijeniti inovativna tehnoloSka, prirodna i druStvena
rjeSenja. Projekt razvija tranzicijske planove uskladene s ciljevima EU-a
te pruza financijsku i tehni¢ku podrsku inicijativama koje doprinose za-
Stiti ekosustava, smanjenju oneciéenja i razvoju kruznog plavog gos-
podarstva. Uspostavlja se sustav pracenja i evaluacije te se koriste
digitalni alati, gamifikacija i participativne metode za Sirenje rezultata
i ukljucivanje javnosti. Projekt je uskladen s inicijativama Misije Ocean
i doprinosi cilju obnove europskih morskih i slatkovodnih ekosustava
do 2030. godine.

SoS2LearnDBS aims to drive community-led restoration of oceans, seas,
and waters across the Danube River basin and the Black Sea region. The
project enhances water literacy and stakeholder engagement through
cooperative learning and capacity-building, enabling local actors to im-
plement innovative technological, nature-based, social, and governance
solutions. It supports the development of transition agendas aligned with
EU environmental goals and provides cascade funding and technical as-
sistance to initiatives contributing to ecosystem protection, pollution re-
duction, and a circular blue economy. A comprehensive monitoring and
evaluation framework ensures adaptive management and continuous
improvement. Communication and dissemination activities rely on digi-
tal platforms, gamification, and participatory tools to maximise impact.
The project aligns with Mission Ocean initiatives and contributes to the
EU objective of restoring marine and freshwater ecosystems by 2030.

0Od izvora do mora: Jacanje znanja i djelovanja zajednice

u obnovi sliva rijeke Dunav i regije Crnog mora

Projekt SoS2LearnDBS koristi znanast i lokalno znanje za abnovu morskih i slatkovodnih
ekosustava. Kroz kaskadno financiranje od 9 milijuna eura, projekt osnazuje zajednice da

provedu imovativna rieSenja za zasitu voda do 2030. godine.

o

Kako sudjelovati u obnovi?

9 milijuna eura za lokalne
inicijative

Osigurana sredstva za izravnu
financijsku potporu projektima koje
vode lokalni konzorciji i zajednice.

Modeli CLed i TAg

Cled financira pilot-projekte obnove
(7 mil. €), dok TAg podrZava izradu
strateskih planova (2 mil. €).

Tehnicka pomoc i
mentorstvo

Struénjaci pruzaju podrsku u
planiranju, provedbi | praéenju u€inka
lokalnih akcija.

Iinl‘llli"l =

Prirodom utemeljena rje3enja
(NbS)

Primjena metoda poput obnove rijecnih
abala za prirodno prociséavanje vode i
povecanje bioraznolikosti.

Jacanje vodene pismenosti
Koristenje digitalnih platformi i
gamifikacije za edukaciju gradana o
adrZivom upravljanju vodama.

SOS2LearnDBS

Kruzno plavo gospodarstvo Danube - Black Sea

Poticanje odrZivog ribarstva i eko-
turizma koji pridonose smanjenju
onecicenja i klimatskoj
otpomosti.

-~
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Horizon Europe

SWIM - Odrzivo upravljanje vodama i integrirano upravljanje migracijama riba i
njihovim stanistima u slivu rijeke Dunav i sjeverozapadnom dijelu Crnog mora

SWIM - Sustainable Water and Integrated Management of Fish Migration and
their Habitats in the Danube River Basin and NW Black Sea

Voditelj projekta / Project Leader: doc. dr. sc. Hrvoje Mikulgi¢

SWIM je usmjeren na obnovu staniSta migratornih ribljih vrsta u slivu
Dunava i sjeverozapadnom Crnom moru, kroz ja¢anje povezanosti i pri-
stupacénosti stanista, poboljSanje njihove kvalitete te ciljane mjere ocu-
vanja. Aktivnosti su uskladene s Europskim zelenim planom i provode
se na pilot-lokacijama obnovom prirodnih hidromorfoloskih rezima,
uklanjanjem migracijskih barijera i primjenom prirodno utemeljenih rje-
Senja, ¢ime se izravno doprinosi ciljevima EU Misije “Restore our Oce-
an and Waters by 2030”. Provodenjem mjera smanjenja onecisc¢enja i
poboljSanja kakvoée voda prikupljaju se podaci koji izravno podupiru
provedbu Planova upravljanja rije¢nim slivovima usmjerenih na stanista
migratornih ribljih vrsta. Podaci prikupljeni na pilot-lokacijama objedi-
njeni su u SWIM digitalnoj platformi, integriranom sustavu koji omogu-
¢uje informirano donoSenje odluka za efektivno upravljanje stanistima
migratornih ribljih vrsta. Platformom se podrzZava digitalni sustav Misi-
je, Digital Ocean and Water Knowledge. Projekt takoder potice kruzno,
klimatski neutralno gospodarstvo kroz odrzivi ekoturizam i akvakulturu,
uz mogucénost replikacije u drugim regijama putem pridruZenih regija.

L
g SWIM
=

SWIM restores migratory fish habitats by improving connectivity, avail-
ability, accessibility, habitat quality and conservation across the Dan-
ube River Basin and the Northwestern Black Sea. It delivers EU Green
Deal-aligned actions by restoring natural hydrological regimes, re-
moving migration barriers and deploying nature-based solutions at pi-
lot sites, strengthening protection and management of critical habitats
for endangered species and supporting the Mission objective to pro-
tect and restore freshwater and marine ecosystems and biodiversity.
It implements measures to reduce pollution and improve water quality,
providing evidence for River Basin Management Plans. Pilot data are
compiled in the SWIM digital platform, integrating freshwater-marine
information and contributing to the Mission’s Digital Ocean and Water
Knowledge system. By enabling low-impact eco-tourism and sustain-
able aquaculture and promoting resource-efficient practices, SWIM
supports a circular, carbon-neutral blue economy. The approach is de-
signed for replication in other regions, including through Associated
Regions.

[l Participating Countries
Q Pilot site
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LIFE

HeatMineDH - Mapiranje nisko kvalitetnih ebnovljivih i otpadnih toplinskih izvora te
planiranje investicija za ucinkovito toplinsku opskrbu u toplinskom sustavu

HeatMineDH - Low-Grade Renewable and Waste Heat Mapping and Investment Planning For

Efficient District Heating

Voditelj projekta / Project Leader: izv. prof. dr. sc. Tomislav Puksec

Projekt HeatMineDH ima za cilj podrzati komunalna poduzeda za grija-
nje i op¢ine u postizanju ciljeva ucinkovitog centralnog grijanja tijekom
sljedecih 10 godina, izgradujudi kapacitete na vjeStinama konzorcija
sastavljenog od sveuciliSta, istrazivackih centara, poduzedéa i udruga.
Projekt ¢e osmisliti 8 studija izvedivosti i prakti¢nih investicijskih plano-
va za integraciju niskokvalitetnih obnovljivih izvora topline i otpadne to-
pline. U Hrvatskoj projekt se provodi u suradnji s poduzec¢em Tehnostan
d.o.o. (Vukovar) i Gradska Toplana Karlovac d.o.o. (Karlovac).

Legend
®  Supply units
Network diameter, DN:

The HeatMineDH project aims to support DH utilities and municipalities
in achieving the efficient DH targets along the next 10 years, building
capacity upon the skills of a consortium made of universities, research
centres, businesses and associations. The project will devise 8 feasibili-
ty studies and practical investment plans for the integration of lowgrade
renewable and waste heat sources. In Croatian project is implemented
by support of Tehnostan Ltd. (Vukovar) and Gradska toplana Karlovac

Ltd. (Karlovac).
-
=l HeatMineDH
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LIFE

SET HEAT

SET_HEAT - Potpora energetskoj tranziciji i dekarbonizaciji u sektoru daljinskog grijanja

SET_HEAT - Supporting Energy Transition and Decarbonisation in District Heating Sector

Voditelj projekta / Project Leader: prof. dr. sc. Goran Krajacic

Projekt ima za cilj ubrzati energetsku tranziciju i dekarbonizaciju da-
liinskog grijanja (DH) u Cetiri ciljane zemlje istocne Europe integracijom
niskokvalitetnih izvora topline u visokotemperaturne mreze daljinskog
grijanja. Cjelokupni koncept je pokrenuti opipljive investicijske projek-
te kroz izravno ukljucivanje tvrtki za daljinsko grijanje i relevantnih di-
onika u proces suradni¢kog planiranja, koji ima za cilj razmjenu ideja
i zajednicki razvoj repliciranih modela investicijskih projekata. Projekt
ée takoder sadrzavati znac¢ajan prijenos znanja iz brojnih prethodnih EU
i nacionalnih projekata te mobilizaciju dionika. Uklju€uje prilagodene
aktivnosti usmjerene na popunjavanje praznina u znanju, razvijanje po-
trebnih vjestina i kompetencija, dosezanje dionika, kao i opseznu ko-
munikaciju, Sirenje i iskoriStavanje. Projektni partneri i kljué¢ni dionici
zajednicki ¢e razviti tehnicka i ne tehnicka rjesenja za prateca CTS po-
duzeda i sektore. Projekt ¢e izravno podrzati Cetiri tvrtke za daljinsko
grijanje, koje upravljaju visokotemperaturnim sustavima daljinskog gri-
janja, u pripremi planova ulaganja za ispunjavanje revidiranih kriterija
za ‘ucinkovito daljinsko grijanje i hladenje definiranih u Direktivi o ener-
getskoj ucinkovitosti za razdoblje od 2026. do 2035. Broj sustava daljin-
skog grijanja koji su izravno ukljuéeni u projekt (u vlasnistvu partnera
konzorcija projekta) je 20. Projekt ¢e takoder neizravno podrzati dru-
ge vanjske tvrtke isporukom rezultata
kao $to su primjeri skalabilnih i repli-
ciranih rjeSenja. Konkretno, projekt ¢e
biti usmjeren na znacajno smanjenje
udjela procesa izgaranja fosilnih go-
riva i biomase u proizvodnji topline.
Takoder ée procijeniti moguénosti za
uspostavu lokalnih ekosustava toplin-
skih poduzeéa na buduéem energet-
skom trZiStu. Razmatrat e se scenarij
potpore toplinarskim poduzedima u
razvoju skladiStenja energije i integra-
cije sektora.

The project aims to accelerate the energy transition and decarboniza-
tion of district heating (DH) in four targeted Eastern European countries
through the integration of low-grade heat sources in high-tempera-
ture DH networks. The overall concept is to trigger tangible investment
projects through the direct involvement of DH companies and relevant
stakeholders in a collaborative planning process, which aims at sharing
ideas and joint development of replicable model investment projects.
The project will also feature a significant transfer of knowledge from
numerous previous EU and national projects and the mobilization of
stakeholders. It includes tailored activities focusing on filling knowledge
gaps, developing necessary skills and competencies, stakeholder out-
reach, as well as extensive communication, dissemination and exploita-
tion. Project partners and key stakeholders will collaboratively develop
technical and non-technical solutions for follower DH companies and
the sector. The project will directly support four DH companies, which
operate high-temperature DH systems, in preparation for investment
plans to fulfil the revised criteria for ‘efficient district heating and cool-
ing defined in the Energy Efficiency Directive for the period from 2026 to
2035 and pave the way for further developments. The number of DH sys-
tems directly involved in the project (owned by project consortium part-
ners) is 20. The project will also indirectly
support other external companies by deliv-
ering outputs such as examples of scalable
and replicable solutions, and model in-
vestment projects. In particular, the proj-
ect will focus on a significant reduction in
the share of fossil fuel and biomass com-
bustion processes in heat production. It
will also assess possibilities for establish-
ing local ecosystems of DH companies in
the future energy market. There will be tak-
en into consideration the scenario of sup-
porting DH companies in the development
of energy storage and sector integration.
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LIFE

CROSS - Hrvatski one-stop shop

CROSS - Croatian one-stop shop

Voditelj projekta / Project Leader: izv. prof. dr. sc. Tomislav PukSec

Projekt CROSS - Croatian One Stop Shop usmjeren je na uspostavu je-
dinstvenog ,,one-stop-shop“ modela za podrsku obnovi zgrada u Hr-
vatskoj. U pocetnoj fazi (prve tri godine) obuhvatit ¢e Cetiri regije: Grad
Zagreb, Zagrebacku, Karlovaéku i Krapinsko-zagorsku Zupaniju, s ciljem
kasnije primjene na nacionalnoj razini. Glavne aktivnosti ukljuéuju po-
drsku lokalnim i regionalnim vlastima u razvoju u€inkovitih postupaka
javne nabave, posebno kroz agregaciju projekata obnove i napredne
modele nabave. Projekt ¢e promovirati dubinsku energetsku obnovu
zgrada kroz analize, studije izvedivosti i smjernice za troSkovno ucinko-
vitu obnovu. Razvit ¢e i testirati inovativne financijske modele (npr. EPC,
refinanciranje, zeleni/bijeli certifikati) te izraditi akcijske planove za nji-
hovu primjenu. Poseban naglasak stavlja se na ukljucivanje kljuénih di-
onika iz gradevinskog i financijskog sektora te na diseminaciju rezultata.

Alat za bolje upravljanje fondom zgrada
Digitalna baza podataka o stanju zgrada s

OME STOP SHOP

The CROSS - Croatian One Stop Shop project aims to establish a one-
stop-shop model to support building renovation in Croatia. During the
initial phase (first three years), it will focus on four regions: the City of
Zagreb, Zagreb County, Karlovac County, and Krapina-Zagorje County,
with the ambition of later scaling to the national level. Key activities in-
clude supporting local and regional authorities in developing efficient
public procurement processes, especially through aggregation of reno-
vation projects and advanced procurement models. The project will pro-
mote cost-effective deep renovation through analyses, feasibility studies,
and practical guidelines. It will also develop and test innovative financial
models (e.g., EPC, refinancing, green/white certificates) and prepare
action plans for their implementation. Strong stakeholder engagement
across the construction and financial sectors, along with communication
and dissemination of results, is a core component of the project.

Planirane aktivnosti u dugord

prijedlozima mjera za obnovu (Smart Data fopna | Ukupne
P P troinja | potroinja
Hub) i investicije s v Grupa Etag
kwh) | (kWh/m2)
Priprema projekata — potrebne podloge,
analize, elaborati, dokumenti, rje$avanje i B
" . | ¥ i un nakon | rofun nakon
Planlranje imovinsko-pravnih odnosa et | | i G 1
p dataka podataka
lasnija analitika, selekcija i prioritizacija o
zgrada te priprema za potrebne investicije —
program upravljanja zgradama u o
tl dugoroé¢nom periodu —Hlzgrachya nove Epracs
|/ - 0] -2.Dogradnga_i_rekonstrukeiia_postojede_2grade |
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HISTRATE - Napredni kompoziti pri opterecenju s velikim deformacijama: == H IST RATE

certificiranje putem analize

HISTRATE - Advanced Composites under High STRAIn raTEs loading:

aroute to certification-by-analysis

Partner na projektu / Project Partner: prof. dr. sc. lvica Smojver

HISTRATE ima za cilj postaviti znanstvene i tehnoloske temelje za stva-
ranje i implementaciju robusnog okvira za certifikaciju putem analize
naprednih kompozitnih konstrukcija podvrgnutih opterecenjima koja
rezultiraju velikim brzinama deformacije. Potrebna je promjena paradi-
gme u simulacijama, protokolima ispitivanja kod visokih brzina deforma-
cije i pametnim alatima za senzore. Time bi se sloZeni i zahtjevni pristup
validaciji i certificiranju proizvoda zamijenio pristupima temeljenim na
simulacijama koje zahtijevaju manje testova. Ostvarenje ovog cilja osla-
nja se na znanje dostupno unutar HISTRATE mreZe, koja okuplja oko 200
europskih i neeuropskih akademskih i industrijskih stru¢njaka aktivnih
u Sirokom podrucju primjene kompozita. HISTRATE ¢e snazno poticati
interakciju izmedu partnera putem razmjene znanja izmedu industrij-
skih sektora i eksperata, ukljucujudi ispitivanje materijala i komponenti,
tehnike mjerenja i pracenja, metodologije modeliranja, standardizaciju i
certificiranje. Sudjelovanje vodedih aktera u tom podrucju pruza osnovu
za prilagodbu ovog novog pristupa industrijskoj primjeni.

EUROPEAN COOPERATION
IN SCIENCE & TECHNOLOGY

HISTRATE aims to lay the scientific and technological foundations for
the creation and implementation of a robust framework for the certi-
fication-by-analysis of advanced composite structures subject to high
strain rate loading. A paradigm shift in simulation comprehensiveness,
high strain rate testing protocols and smart sensing tools is needed to
replace the complex, laborious building block approach for validation
and product certification with approaches based on simulations which
require less tests. Realisation of this aim relies on knowledge available
within the HISTRATE network, which now gathers around 200 Europe-
an and non-European, academic and industrial experts active in the
wide field of composites. HISTRATE will strongly encourage interaction
between the partners by stimulating the exchange of knowledge both
across industrial sectors and expertise fields, including material and
component testing, measurement and monitoring techniques, model-
ling methodologies, standardisation and certification. The participation
of leading actors in the field provides the basis for the adaptation of this
new approach in industry.
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Erasmus+

DETAILLs - Umjetnom inteligencijom potpomognuto konstruiranje za odrzivost s primjenom

u inovacijskim laboratorijima

DETAILLs - DEsign Tools of Al in Sustainability Living Labs

Voditelj projekta / Project Leader: prof. dr. sc. Mario Storga

Projekt DETAILLs motiviran je hitnom potrebom za odrZivim razvojem te
Zeljom da se podrze napori sveuciliSta u poticanju generacije profesio-
nalaca koji mogu primijeniti metode konstruiranja temeljene na umjet-
noj inteligenciji (Ul) u svom radu. Europska komisija naglasava potrebu
preispitivanja i redefiniranja postojecih proizvoda kako bi se ispunili ci-
lievi odrzivog razvoja i strategije nulte emisije. U tom kontekstu, Ul moze
pomodi u istrazivanju prostora tehnickih rjeSenja i otkrivanjem rjeSenja
koja inZenjeri teSko mogu predvidjeti. Stoga predloZeni projekt ima za
cilj pripremiti studente za koristenje Ul-om potpomognutog konstrui-
ranja za odrzivost, kroz razvoj novog modela inovacijskih laboratorija
(tzv. Living Labs) usmjerenih na kompetencije u podrucjima Ul i odrzi-
vosti. Inovacijski laboratoriji okupljaju istrazivace, studente, poduzeca i
krajnje korisnike kako bi zajedno stvarali inovativna rjeSenja za stvarne
probleme. Oni pruzaju prostor gdje dionici mogu dijeliti svoje znanje i
suradivati na razvoju novih rjeSenja. Primarni cilj ovog projekta je ra-
zjasniti ulogu metoda i alata Ul u kontekstu konstruiranja za odrZivost.
Tvrtke ¢e uz takve alate biti podrzane u osmisljavanju odrzivih proizvo-

da, jer ¢e odlukama modi pristupiti holisticki i utemeljiti ih na podacima.

//detaills

Al-driven living labs

The motivation behind the DETAILLS project is to address the pressing
need for sustainable development and support the universities’ efforts
to foster a generation of professionals who can apply Artificial Intelli-
gence (Al) based design methods in their work. The need to rethink and
re-design current products is emphasized by the European Commission
to meet sustainable development goals and zero-emission strategies.
In this context, Al can support the exploration of the design space by
discovering solutions that cannot be easily anticipated by human de-
signers. To contribute to this global effort, the proposed project aims
to prepare higher education students for the use of Al-based design
methods that support sustainable design practices through the devel-
opment of a new Al-sustainability competence-centred Living Lab mod-
el. Living Labs today bring together researchers, students, businesses,
and end-users to co-create innovative solutions to real-world problems.
They provide a place for stakeholders to share their knowledge and col-
laborate on the development of new solutions. A primary goal of this
project is to clarify the role of Al methods and tools in the design context.
With these tools, companies will be supported in the design of sustain-
able products, since it will be possible to adopt a data-driven and holis-
tic view of the design decisions.
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Erasmus+

ExQuMe - Objasnjavanje kvantne mehanike

ExQuMe - Explaining Quantum Mechanic

ExQuMe

Voditelj projekta / Project Leader: izv. prof. dr. sc. Tomislav Stipancic

ExQuMe razvija inovativni pristup poucavanju kvantne mehanike primje-
nom virtualne stvarnosti (VR) i narativnog pripovijedanja s povijesnim
znanstvenicima poput Marie Curie i Marie Goeppert Mayer. Projekt od-
govara na izazov apstraktnosti i percepcije tezine kvantne fizike medu
studentima visokog obrazovanja, s posebnim naglaskom na povedanje
uklju¢enosti studentica u STEM podrucja. Ciljevi su unaprijediti razumi-
jevanje sloZenih koncepata, povecati motivaciju i razviti inkluzivan, rod-
no osjetljiv pristup ucenju. Aktivnosti ukljuc¢uju analizu potreba, razvoj
pet interaktivnih VR modula s elementima gamifikacije, radionice za na-
stavnike, pilot-testiranja sa studentima, diseminacijske aktivnosti i za-
vrénu konferenciju. Rezultati obuhvacaju VR obrazovni okvir, nastavne
materijale i izvjeS¢a o evaluaciji. O¢ekivani u€inak je veéa angaziranost
studenata, bolje konceptualno razumijevanje kvantne mehanike te du-
gorocna integracija VR tehnologija u kurikulume visokog obrazovanja.
Kordinator projekta je SveudiliSte Turku (Finska).

ExQuMe develops an innovative approach to teaching quantum me-
chanics through immersive Virtual Reality (VR) storytelling featuring
historical scientists such as Marie Curie and Maria Goeppert Mayer.
The project addresses the challenge of abstract and often intimidat-
ing quantum concepts in higher education, with a particular focus on
increasing female participation in STEM. Its objectives are to enhance
conceptual understanding, boost student engagement, and promote
gender-sensitive and inclusive learning environments. The consortium
will conduct a needs analysis, develop five interactive VR modules en-
riched with gamification elements, organise training workshops for
higher education staff, implement pilot testing with students, and carry
out dissemination activities, including multiplier events and a final con-
ference. Expected results include a VR-based educational framework,
training materials, and evaluation reports. The project aims to improve
learning outcomes in quantum mechanics and support the long-term in-
tegration of VR-based methodologies in higher education curricula. The
project is coordinated by the University of Turku (Finland).
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Competitiveness and Innovation Framework Programme

H2CRO - Edukacijska platforma za vodikove tehnologije

H2CRO - Educational Platform For Hydrogen Technologies

Voditelj projekta / Project Leader: izv. prof. dr. sc. Ankica Kovac

Projekt H2CRO ima za cilj dizajnirati, razviti i demonstrirati visokoudin-
kovito studentsko trkace vozilo pokretano iskljucivo tehnologijom vodi-
kovih gorivnih ¢lanaka. Ova inicijativa predstavlja korak prema odrZivoj
mobilnosti u Hrvatskoj, kombinirajuci inovacije u sustavima obnovljivih
izvora energije, lagane materijale i naprednu dinamiku vozila. Ciljevi
projekta uklju¢uju optimizaciju sustava za pohranu vodika i upravljanje
snagom, integraciju ekoloski prihvatljivih pogonskih tehnologija i pro-
mociju prometa s nultom emisijom.

The project H2CRO aims to design, develop, and demonstrate a high-per-
formance student’s racing vehicle powered entirely by hydrogen fuel cell
technology. This initiative represents a step toward sustainable mo-
bility in Croatia, combining innovation in renewable energy systems,
lightweight materials, and advanced vehicle dynamics. The project’s ob-
jectives include the optimization of hydrogen storage and power man-
agement systems, the integration of environmentally friendly propulsion
technologies, and the promotion of zero-emission transportation.
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FWVMAF - Mahokrilna letjelica za atmosferski let na Marsu

FWVMAF - Flapping Wing Vehicle For Mars Atmospheric Flight

Voditelj projekta / Project Leader: prof. dr. sc. Zdravko Terze

Opsirna numericka analiza provedena ti-
jekom prethodnog ESA projekta ,,Flapping
Flight on Mars and Venus” pokazala je da
mahokrilna propulzija moZe osigurati ener-
getski efikasan let besposadnih sustava na
Marsu za Sirok raspon masa letjelica, dulji-
na krila i frekvencija mahanja. Primarni cilj
projekta ,,Flapping Wing Vehicle for Mars
Atmospheric Flight* je potvrditi ostvarene
numericke rezultate, odnosno razviti pro-
totip mahokrilne propulzije i eksperimen-
talno dokazati u relevantnom okruzenju da
mahokrilni let predstavlja ucéinkovit pristup
atmosferskom letu na Marsu. Nositelj pro-
jekta je Fakultet strojarstva i brodogradnje
SveuciliSta u Zagrebu, a partneri su sve-
uciliSta TU Delft i Politecnico di Milano, te
kompanija Flapper s.r.o. Dosad provedena
eksperimentalna mjerenja pokazala su vi-
sok stupanj podudarnosti s rezultatima nu-
merickih simulacija, Sto predstavlja (prvi)
eksperimentalni dokaz da bioloski inspi-
rirani mahokrilni sustavi, zasnovani na re-
zonantnom mahanju i krilu modeliranom
prema morfologiji vinske musice, mogu osi-
gurati dovoljno uzgona za ucinkovit let ta-
kvih letjelica u atmosferskim uvjetima na
Marsu.

An extensive numerical analysis conduct-
ed within the ESA project “Flapping Flight
on Mars and Venus” showed that flap-
ping-wing propulsion enables energy-ef-
ficient flight on Mars across a wide range
of vehicle masses, wing dimensions, and
flapping frequencies. The project “Flapping
Wing Vehicle for Mars Atmospheric Flight”
aims to validate these numerical findings by
developing a flapping-wing propulsion pro-
totype and experimentally demonstrating,
in a relevant environment, the feasibility of
flapping-wing atmospheric flight on Mars.
The project is led by the Faculty of Mechan-
ical Engineering and Naval Architecture,
University of Zagreb, in collaboration with
TU Delft, Politecnico di Milano, and Flap-
per s.r.o. Experimental results to date show
strong agreement with simulations, provid-
ing the (first) experimental evidence that bi-
ologically inspired, resonant flapping-wing
systems can generate the lift required for
efficient flight under Martian atmospheric
conditions.
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Interreg Central Europe

AGRI-DIGITAL GROWTH - Ekosustav precizne poljoprivrede za unapredenje digitalnih
vjestina diljem Srednje Europe, za podrsku digitalizaciji, odrzivosti i specijalizaciji malih i
srednjih poduzeca koja se bave proizvodnjom hrane u prijelazu na preciznu poljoprivredu

AGRI-DIGITAL GROWTH - Precision Farming Ecosystem for Digital Skills Enhancement
Across CE, to Support Digitalisation, Sustainability and Specialisation of Agri Food
Manufacturing SMEs in Precision Farming Transition

Voditelj projekta / Project Leader: prof. dr. sc. Neven Dui¢

Projekt Agri-Digital Growth je transnacionalna inicijativa usmjerena na
razvoj digitalnih kompetencija u sektoru poljoprivredne mehanizacije
i agri-food proizvodnje. Cilj projekta je potaknuti primjenu naprednih
digitalnih tehnologija precizne poljoprivrede, poput umjetne inteligen-
cije, 10T sustava, robotike, senzora i analize podataka, radi povecanja
ucinkovitosti, odrzZivosti i produktivnosti poljoprivredne proizvodnje.
Projekt povezuje istrazivacke institucije, industriju i stru¢njake s ciljem
stvaranja ekosustava za razmjenu znanja i prijenos inovacija. Klju¢ne
aktivnosti uklju€uju razvoj profila ,,Precision Farming Specialist®, pro-
vedbu pilot edukacija te uspostavu Living Labova za testiranje i de-
monstraciju digitalnih rjeSenja u stvarnim uvjetima. Rezultati projekta
ukljuéuju povecanje digitalne spremnosti sektora, modernizaciju obra-
zovnih programa, ja¢anje kapaciteta poduzeca te dugoro¢no unaprede-
nje konkurentnosti i odrZivosti poljoprivrede.

interres [ e,

The Agri-Digital Growth project is a transnational initiative focused
on developing digital competencies in the agricultural machinery and
agri-food production sectors. The project aims to promote the use of
advanced digital technologies in precision farming, such as artificial in-
telligence, loT systems, robotics, sensors, and data analysis, to increase
efficiency, sustainability, and productivity in agricultural production.
The project connects research institutions, industry, and experts to cre-
ate an ecosystem for knowledge exchange and innovation transfer. Key
activities include the development of the “Precision Farming Specialist”
profile, implementation of pilot training programs, and establishment of
Living Labs for testing and demonstrating digital solutions in real-world
conditions. The expected results include increased digital readiness of
the sector, modernization of educational programs, strengthened ca-
pacities of enterprises, and long-term improvement of agricultural com-
petitiveness and sustainability.

AGRI-DIGITAL GROWTH:

Europesn Union

Bridging the Digital Divide in Precision Farming

Co-funded by

nLerre
p 4 the European Union

CENTRAL EURCPE

AGRI-DIGITAL GROWTH

the Digital Knowled

From Theory to Field: Living Lab Innovations

The Precision

Farming Specialist
Anew professional profile
bridging agriculture, engineering,
and computer science to drive
SME innovation.

Advanced Crop
Meonitoring

Utilzing 30 Lidar scanning
‘and thermal imaging to
monitor plant health and
water stress,

Knowledge Transfer Autonomous
Ecosystem Field Robotics
Anetwork of universities and Implementing self-driving
esearch centers sharing digital machinery and sensors for
expertise with traditional precise spraying and
manufacturing firms. resource management.
gpecialized Pilot Smart Management
ourses Platforms

Training modules focusing on
Al robatics, and cybersecurity
tailored for the sgri-food
machinery sector.

Digital field mapping and
software that optimize
fertilzer use and machine
path planning.
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Green-Pro — Mogucnosti uspostavljanja zelenih pogonskih brodskih ruta

narijekamai morima

Green-Pro - Possibilities of Establishing Green Propulsion Shipping

Routes on Rivers and Seas

Voditelj projekta / Project Leader: prof. dr. sc. Nikola Vladimir

Projekt GREEN-PRO bavi se kriti€nim izazovima s
kojima se suoCavaju i rije¢ni i pomorski brodarski
sektori u ispunjavanju strogih ciljeva smanjenja
emisija postavljenih inicijativama poput Europ-
skog zelenog plana i Direktive o oporezivanju emi-
sija (FuelEU Maritime). Fokus je na rjeSavanju
geografskih sloZenosti unutar regije EUSDR-a, s
posebnim naglaskom na potrebu za dekarboni-
zacijom tih sektora. Primarni cilj projekta GREEN-
PRO je priprema za razvoj glavnog projekta kako
bi se olakSao prijelaz rije¢nog i pomorskog bro-
darskog sektora prema usvajanju alternativnih
goriva, osiguravajuci besprijekoran lanac opskrbe
iz luka s odgovaraju¢om infrastrukturom unutar
regija rijeke Dunav i isto¢nog Jadrana. Ocekuje se
da glavni projekt bude uskladen s prioritetnim po-
drué¢jima1Ai2 Europske strategije za dunavsku re-
giju, usmjerenim na mobilnost plovnim putovima
i odrZivu energiju. Kroz suradni¢ka partnerstva i
koordinirane akcije, projekt ¢e potaknuti znac¢ajan
napredak prema odrZivijem i ekoloski prihvatljivi-
jem prometnom sustavu u regiji.

FSB je partner na projektu, a projekt je koordini-
ran od strane Univerziteta Crne Gore (koordina-
tor: prof. D. Nikoli¢)

diterrey

The project GREEN-PRO addresses the pressing
challenges faced by both river and sea shipping
sectors in meeting stringent emission reduction
targets set by initiatives like the European Green
Deal and FuelEU Maritime. The focus is on tackling
the geographical complexities within the EUSDR
region, with a specific emphasis on the imperative
need for decarbonizing these sectors. The primary
objective of the project is to provide inputs for the
main project in order to facilitate the transition of
the river and sea shipping sectors towards adopt-
ing alternative fuels, ensuring a seamless supply
chain from ports with adequate infrastructure
within the Danube River and East Adriatic coast-
line regions. The main project’s focus aligns with
Priority Areas 1A and 2 of the European Strategy
for the Danube Region, targeting waterway mobil-
ity and sustainable energy. Through collaborative
partnerships and coordinated actions, the project
aims to drive significant progress towards a more
sustainable and environmentally friendly trans-
portation system in the region.

UNIZAG FSB is a project partner, and the project is
coordinated by the University of Montenegro (co-
ordinator: prof. D. Nikoli¢)

Co-funded by
Danube Region the European Union
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Green-Pro

State-of-the-Art Analysis
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Intervention Logic Design
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Partnership Structuring
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Funding Roadmap
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Preparation of Large-Scale
Green Propulsion Project

L

Preparation of Large-Scale
Green Propulsion Project
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Interreg Danube

TransAC - Osnivanje Dunavske akademije za obuku kao mjera
protiv odljeva mozgova iz ruralnih i kriznih podrucja

TransAC - Establishing a Danube training academy as measure

against brain drain from rural and crisis regions

Voditelj projekta / Project Leader: prof. dr. sc. Damir Godec

Glavni cilj projekta TransAC je smanjiti odlazak mozgova u ruralnim i
kriznim podruéjima Dunavske regije. Stoga definiramo dualni sustav
strukovnog obrazovanja koji ukljucuje (a) obuku u AM tehnologijama i
vjeStinama, (b) obuku u pokretanju poslovanja i poduzetnistvu. Svaka
sudjelujuéa nacija razvijat ¢e pilot podrucje za TransAC obrazovanje i
obuku. U ukupno ¢e se razviti 7 TransAC pilot podru¢ja na nacionalnim
razinama. Takoder razvijamo transnacionalnu platformu TansAC kako
bismo unaprijedili kvalitetu i izvrsnost te dijelili znanje medu TransAC
nacionalnim pilot podruc¢jima.

Wnerrey
Danube Region

— NN

TransAC

Co-funded by
the European Union

The main objective of TransAC is to counteract brain drain in Danube
rural and crisis regions. Therefore, we define a dual vocational training
programme that includes (a) training in AM technologies and skills, (b)
training in business start-up and in entrepreneurship. Each participat-
ing nation will develop a pilot area for TransAC education and training.
In total, 7 TransAC pilot areas will be developed on national level. We
are also developing a TansAC transnational platform to enhance quality
and excellence and to share knowledge among the TransAC pilot areas.

Interreg
B neaion [ 5220 |

TransAC

sbilshing a Danube training academy as
Tcasure sgainst brain drain rom rural ind
reglons

supparted by the Interreg Danute Regon
T P oea e Esropasnimen.
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Interreg Euro-MED

AquaBioNets - Biorazgradive mreze za akvakulturu

AquaBioNets - Biodegradable aquaculture nets

Voditelj projekta / Project Leader: prof. dr. sc. Nikola Vladimir

AquaBioNets ubrzava prelazak na odrzivu akvakulturu diljem Meditera-
na promicanjem inovativnih, biorazgradivih mreza. Nadovezujudi se na
dokazane rezultate projekata EU, potice se suradnja s javnim vlastima,
industrijom, istrazivacima, civilnim drustvom i akterima zastite okoli-
3a (5-helix) u 3est zemalja: Hrvatskoj, Spanjolskoj, Italiji, Grékoj, Cipru
i Albaniji, koristedi pristup suradnickog Living Laba. Misija projekta je
prenijeti ekoloski prihvatljiva rjeSenja prilagodena lokalnim potrebama
osnazivanjem dionika, zajednic¢kim stvaranjem inicijativa i oblikovanjem
politika koje podrzavaju otpornu, biobaziranu buduénost akvakulture.
AquaBioNets takoder poboljSava inovacijske kapacitete u cijelom lancu

vrijednosti akvakulture, osiguravajuci dugoro¢ni utjecaj i prilagodljivost
izvan sektora i regije.

Co-funded by
the European Union

AquaBioNets accelerates the shift to sustainable aquaculture across
the Mediterranean by promoting innovative, biodegradable net tech-
nologies. Building on proven EU project results, we work with public

interr
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AquaBioNets

authorities, industry, researchers, civil society, and environmental ac-
tors (5-helix) in six countries: Croatia, Spain, Italy, Greece, Cyprus, and
Albania, using a collaborative Living Lab approach. Our mission is to
transfer eco-friendly solutions tailored to local needs by empowering

stakeholders, co-creating initiatives, and shaping policies that support
a resilient, bio-based future for aquaculture. AquaBioNets also enhanc-
es innovation capacities across the aquaculture value chain, ensuring
long-term impact and adaptability beyond the sector and region.
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Interreg Euro-MED

GARDEN - Zelenija logistika agro-prehrambenih proizvoda na Mediteranu

GARDEN - Greener AgRo-fooD logistics in the mEditerraneaN area

Voditelj projekta / Project Leader: prof. dr. sc. Neven Dui¢

Projekt ima za cilj uciniti logistiku opskrbe hranom te upravljanje bio-
otpadom, ambalazom i koristenim spremnicima u mediteranskim gra-
dovima ekoloskijima, kako bi se smanjio njihov utjecaj na gradane i
globalni klimatski sustav.

U tu svrhu bit ¢e uspostavljeno Sest pilot-demonstracijskih projekata
u Spanjolskoj, Francuskoj, Italiji, Grékoj i Bugarskoj, koji ée poduprijeti
aktivnosti vezane uz ekolosku tranziciju. Modeliranje i dimenzioniranje
odgovarajuce infrastrukture, temeljene na obnovljivim izvorima ener-
gije (npr. punionice s vjetroturbinama ili fotonaponskim panelima) te
biogorivima, trebali bi pokazati izvedivost alternativnih rjeSenja bez
emisija ugljika.

Kako bi se tranzicija sagledala dugoro¢no, konzorcij ¢e se baviti i eko-
nomskim, organizacijskim i tehnoloskim pitanjima povezanima s ener-
getskom tranzicijom. Kroz savjetovanje s razli¢itim dionicima, u okviru
pristupa ,living lab” na pilot-podrucjima, pokusat ¢e se pronaci nacini
za uspostavu odrzivog i sigurnog lanca opskrbe od proizvodacéa do po-
troSaca, uz ucinkovito povezivanje svih uklju¢enih sudionika.

Rezultati ovih aktivnosti trebali bi omoguditi izradu preporuka za do-
nositelje odluka o tome kako transformirati gradove (urbani razvoj, ra-
zvoj infrastrukture) kako bi se odgovorilo na buduce izazove. Konzorcij
projekta €ini deset partnerskih organizacija te viSe pridruzenih partnera
iz javnog i privatnog sektora, s iskustvom u logistici lokalnih prehram-
benih sustava, razvoju logistickih rjeSenja bez emisija ugljika i potpori
javnim politikama energetske tranzicije.

GARDEN

The project aims to make more ecological logistics for food supply and
the management of biowaste, packaging, and used containers in Med-
iterranean cities, in order to reduce their impact on citizens and the
global climate system.

To do this, 6 pilot demonstrators will be set up in Spain, France, Italy,
Greece, and Bulgaria, which will support experiments for the ecological
transition. Modeling and sizing work on suitable infrastructures, based
on renewable energy (eg: charging stations with wind turbines or pho-
tovoltaic panels) and bio-fuels should make it possible to showcase the
feasibility of carbon-free alternative solutions.

In addition, to consider the transition in a long-term approach, the con-
sortium will address the economic, organizational, and technological
issues associated with the imperative of energy transition. Through a
multi-actor consultation in a living lab approach within the demonstra-
tors on the pilot territories, the consortium will try to find levers to make
viable and secure the entire supply chain from producer to consumer by
effectively connecting the different operators involved.

The results of these experiments will demonstrate the possibility to for-
mulate recommendations for decision-makers to transform the city
(urban development, provision of infrastructures) in order to face the
challenges of tomorrow. The project consortium includes 10 beneficiary
partners and a number of associated partners, public or private, skilled
in logistics in territorial food systems, design of carbon-free logistics
solutions, and support for public energy transition policies.

1ILEeITEy Rl Co-funded by
Euro-MED i

the European Union
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Interreg Euro-MED

LOGREENER - Uspostavljanje lokalne zelene energetske tranzicije

LOGREENER - Composing Local Green Energy Transition

Voditelj projekta / Project Leader: prof. dr. sc. Neven Dui¢

Lokalne vlasti u Euro-MED podruéju sve su aktivnije u energetskoj
tranziciji, ali ¢esto nemaju kapacitete za kvalitetno planiranje odrzivih
energetskih strategija, osobito male opéine. Projekti Interreg MED 2014~
2020 (COMPOSE, PRISMI i LOCAL4GREEN) razvili su korisne alate koji
su uspjesdno testirani, no primjenjivali su se odvojeno, $to je ogranicilo
njihovu Siru primjenu. LOGREENER je razvio optimizirani integrirani alat
(toolbox) temeljen na rezultatima ta tri projekta te provesti edukaciju za
njegovu primjenu u novim lokalnim vlastima. Takoder ¢e ukljuciti kljucne
multiplikatore (regionalne vlasti, energetske agencije, udruzenja op¢ina)
kako bi alat integrirali u svoje usluge podrske. U suradnji s tematskim i
institucionalnim projektima izradit ¢e se preporuke za politike vezane uz
energetsku tranziciju. Transnacionalna suradnja klju¢na je za kapitaliza-
ciju postojecih rezultata i prijenos znanja na nova podrucja.

interreg Co-funded by
Euro-MED the European Union
LOGREENER

Modelling Renewable Energy Scenarios

‘ﬂ g %
Modell oy s r effcient and realistic loc .mn»
energy uamwa
By evaluating various scenarios—sanging from minimal to high renewable energy %
integration, de k Pt planning,

impacts, and ensure system scability and cost efficiency.

The PRISMI and PRISMI PLUS projects have developed a methadalogy for scenario
modelling, helping local authrities assess their renewable energy potential and
optimize strategies. A key tool i this process is EnergyPLAN, a widely used
simulation tool that madels energy systems on an hourly basis. It supports scenario

3 development for electricity, heating, transport, and industry, allowing users o test
various renewable energy strategies.

This process involves;

Data Collection: gathering energy demand d
potential, and identifying socie-economi

ing renewable energy
nstraints.

Scenario Definition: running different energy scenarios to evaluate renewable
integration levels. Indicatively, the following scenarios can be modeled:
LowRES - Baseline scenario with minimal renewable integration.

Local energy planning steps

2. Creating Local Action Group >

RES - Increased renewable energy share within techrical and environmental
fimits.

HIghRES - Maximum renewable penetration, requiring innavative

3. Local Action Plan ~ technologes.

Local Authorities (LAs) in the EuroMED area are increasingly engaged
in the energy transition but often lack the capacity to properly assess
and plan sustainable energy strategies, especially smaller municipal-
ities. Interreg MED 2014-2020 projects (COMPOSE, PRISMI, and LO-
CAL4GREEN) developed valuable tools that were successfully tested,
but they were applied separately, limiting wider transfer and impact.
LOGREENER developed an optimized, integrated toolbox based on the
outputs of these three projects and provide training for its application
in new local authorities. It will also engage key multipliers (regional au-
thorities, municipal associations, energy agencies) to embed the tool-
box into their support services. Policy recommendations for improving
local energy transition strategies will be developed in collaboration with
thematic and institutional initiatives. Transnational cooperation among
partners from the original projects is essential to capitalize on past re-
sults and ensure effective knowledge transfer to new territories.
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Interreg Euro-MED

WATERVILL - Inovativna rjeSenja za unapredenje vodoopskrbe u selima i rjeSavanje
nestasice vode radi povecanja otpornosti ruralnih i planinskih podrucja

WATERVILL - Innovative solutions For enhancing village water supply and addressing water

scarcity for resilient rural and mountain areas

Voditelj projekta / Project Leader: izv. prof. dr. sc. Tomislav Puksec

Misija projekta WATERVILL jest osigurati pouzdan i odrziv pristup vodi
za ruralne i planinske zajednice Mediterana promicanjem pametnih, kli-
matski otpornijih i na zajednici usmjerenih rjeSenja upravljanja vodnim
resursima. Projekt nastoji potaknuti suradnju medu regijama kako bi se
izgradila sigurnija i klimatski otpornija buduénost u pogledu dostupno-
sti vode. Tijekom provedbe u trajanju od 45 mjeseci, WATERVILL ima za
cilj ostvariti sljedece glavne ciljeve:
+ Optimizirati i modernizirati sustave vodoopskrbe u ruralnim
podrugjima
+ Smanjiti gubitke vode i poboljsati kvalitetu vode
+ Razviti pametne alate za detekciju curenja i praéenje potrosnje
vode
+ Ojacati suradnju izmedu lokalnih zajednica i susjednih regija
+ Promicati rjeSenja temeljena na prirodi za zastitu vodnih resursa

Rezultati projekta:

+ Unaprjedeni alati za planiranje: razvoj sustava za potporu
odlucivanju u obliku digitalne platforme za ucinkovitije strategije
upravljanja vodom

+ Testiranje u stvarnim uvjetima: nove tehnologije i metode
temeljene na prirodi testirat ¢e se u Cetiri ruralna podrucja:
Zabljak, Bitola, Ilirska Bistrica i Tesli¢

+ Prijenos znanja: dobre prakse i edukacije dijelit ¢e se u regiji
putem e-ucenja i regionalne mreZe stru¢njaka i prakticara

@ WATERVILL

HiIltCIrcy
Euro-MED

The mission of the WATERVILL project is to secure reliable and sustain-
able water access for rural and mountain Mediterranean communities
by promoting smart, climate-resilient, and community-centered wa-
ter management solutions. It strives to foster collaboration across re-
gions to build a more water-secure and climate-proof future. Over its
45-month implementation period, WATERVILL will deploy aim to achive
the following main objectives:

+ Optimise and modernise rural water supply systems
+ Reduce water losses and improve water quality
 Produce smart tools to detect leaks and monitor water use
Strengthen cooperation between local communities and
neighbouring regions
+ Promote nature-based solutions to safeguard water resources
What the project will deliver:

« Better planning tools: Creation of a decision support system as a
digital platform for improved water management strategies

+ Real-life testing: New technologies and nature-based methods will
be tested in four rural areas : Zabljak, Bitola, Ilirska Bistrica and
Tesli¢

+ Knowledge transfer: Good practices and training will be shared
across the region though e-learning and a regional learning
network of practitioners

RECEl Co-funded by
the European Union
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Interreg IPA ADRION

ADRIONWIND - Jadransko-jonska mreza izvrsnosti za energiju pucinskog vjetra

ADRIONWIND - Adriatic-lonian OFfshore Wind Network of Excellence

Voditelj projekta / Project Leader: prof. dr. sc. Neven Duic

Projekt ADRIONWIND usmjeren je na razvoj suradnickog i odrZivog
ekosustava energije pucinskog vjetra u jadransko-jonskoj regiji. Pola-
zedi od znacajnog prirodnog potencijala regije, projekt jaca kapacitete,
potice prijenos tehnologije te osnazuje suradnju izmedu akademske za-
jednice, industrije, javnih tijela i malih i srednjih poduzeda. Sredi$nji re-
zultat projekta je uspostava transnacionalne mreze izvrsnosti i digitalne
platforme koja omogucuje umreZavanje, razmjenu znanja i razvoj po-
slovnih prilika u sektoru offshore vjetra. Poseban naglasak stavlja se na
jacanje kompetencija SME-ova kroz prilagodene edukacije, B2B susrete
i razvoj specijaliziranih poslovnih modela. Projekt doprinosi stvaranju
otpornijeg, konkurentnijeg i inovativnijeg sektora energije pucinskog
vjetra te ubrzava energetsku tranziciju u regiji.

ADRIONWIND

interreg [ i e
| pA ADRION

ADRIONWIND aims to foster a collaborative and sustainable offshore
wind energy ecosystem in the Adriatic-lonian region. Building on the
region’s extensive coastline and significant wind potential, the project
strengthens capacity building, technology transfer, and cooperation
among academia, industry, policymakers, and SMEs. A key outcome is
the establishment of a transnational Network of Excellence supported
by a digital collaboration platform that enables knowledge exchange,
B2B networking, and innovation development. Special attention is given
to empowering SMEs through tailored training programmes, business
model development, and matchmaking activities to enhance their par-
ticipation in the offshore wind value chain. By reinforcing quadruple
helix cooperation and supporting specialization in niche areas, ADRI-
ONWIND contributes to a more resilient, innovative, and competitive
offshore wind sector while accelerating the green energy transition in
the Adriatic-lonian region.
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GREENROUTES - Zeleni koridori za ugljiéno neutralni kruzerski i - Cofunded by
. . . . B} B HmiLterrocy the European Union
trajektni pomorski promet u jadransko-jonskoj regiji

DA ADRION

GREENROUTES - Green Corridors for Carbon-Neutral Cruise and A
Ferry Shipping in the ADRION Region GREENROUTES

Voditelj projekta / Project Leader: prof. dr. sc. Nikola Vladimir

GREENROUTES projekt se bavi teritorijalnim izazovima u jadransko-jonskoj regiji

koji se odnose na dekarbonizaciju sektora pomorskog prijevoza. Nedovoljno ra- GREENROUTES
zvijena lucka infrastruktura za skladiStenje i rukovanje razli¢itim vrstama brod- ADRlsésrtlngg?int t —

cruse erry routes L
skih alternativnih goriva je jedna od glavnih prepreka dekarbonizaciji pomorskog + Lack of alt. fuel

infrastructure in pcrts ﬁm

sektora. Goriva bez ugljikovog dioksida (npr. vodik, amonijak, elektri¢na struja),
goriva s niskom koncentracijom ugljika (npr. LNG, LPG, metanol) i ugljicno neu-
tralna goriva (npr. bio goriva poput HVO-a) imaju veliki potencijal za dekarboniza-

ciju pomorskog sektora rekonstrukcijom postojecih brodova ili izgradnjom novih » Pre-Feasibility Study& Pilot Actions \ C
brodova koji bi koristili ovu vrstu goriva. Dakle, fokus projekta je na prelasku po- « Feasibioiity Study; € mprea, pilot ackations validate (I s 898
morskog prometa u jadransko-jonskoj regiji s koriStenja fosilnih goriva na kori- N O T 4 .".ff':;ﬁ?:;iiﬁam
Stenje alternativnih goriva koja pruzaju luke sa odgoovarajuc¢om infrastrukturom. 1 e e e e
o ey . . o ee e oy . . .. . T -4. Regula fi k+ fundi rational s, emissions,
Opdi cilj projekta je doprinijeti ugljiéno neutralnoj i bolje povezanoj jadransko-jon- S| e e e || s
. eoe . . . . . 6. Emissi & CF model for feacki of ifg "~ Validation:
skoj regiji promicanjem mjera dekarbonizacije u sektoru pomorskog prometa. A | RS R ) it sino B inday .Pre!;c?f;l%
T opportunities madet =
FSB je partner na projektu, a projekt je koordiniran od strane Univerziteta Crne I
Gore (koordinator: prof. D. Nikoli¢) T P J;;-
& Action Plan Online Platform
The GREENROUTES project addresses territorial challenges of the ADRION region - Guidelines for ships, ports, fuel, effcien - Calculate total €O, per route & CF per passenger
. . . . .. 4 plan for capacity buildin; - information hub. wdenufyr\gemwsswons hotspots
in relation to the decarbonization of the maritime transport sector. Poorly devel- - Efficiency measures E o Y s along routes
. . . . (e.g. speed) =
oped port infrastructure for the storage and handling of different types of marine . Port bunkering/ w} J > Info Da
. . . . ) alt. Fuelinfra. ¢ (55 - >
alternative fuels is one of the major obstacles in the process of sector’s decar- cold ironing, operational measures
. . . L. Cooperation plans Conference. % 0 :Mop
bonization process. Zero carbon (e.g. hydrogen, ammonia, electricity), low car- | - Siining progiame ¥ fLpnan e i
bon (e.g. LNG, LPG, methanol) and carbon-neutral (e.g. biofuels as HVO) marine Ll l %
alternative fuels have huge potential for decarbonization of the sector through cap,tai,zamn Capac,ty
retrofitting of existing ships or building new ones using those fuels. Thus, the Aifction Blan > bullaing scherworking =< o}
. .. .. . + Guidelines for ships, ports, fuel, efficiency + Knowledge transfer events, trainings F 1
GREENROUTES project focuses on the transition of the maritime transport in the + plan for capacity building | + Sakeholdet network 2
+ Conferencs Promoting Strategy SAEI - Partners' netwark: @Mﬂ

ADRION region from using fossil fuels to utilizing alternative fuels provided by
ports with suitable infrastructure. The overall objective of the GREENROUTES
project is to contribute to a carbon-neutral and better-connected ADRION re- @ B o ¢
gion by promoting decarbonization measures in the maritime transport sector. Toor&stakeholders fon racking proeey B
UNIZAG FSB is a project partner, and the project is coordinated by the University

of Montenegro (coordinator: prof. D. Nikolic).

(AN Y
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Interreg IPA ADRION

MISSION4WATER - Multidisciplinarno stratesko partnerstvo za

Co-funded by
miterrey the European Union

inovativna rjeSenja u smanjenju rasprsivanja zagadivaca u vodi

MISSION4AWATER - Multidisciplinary strategic partnership providing
innovative solutions to reduce pollutants dispersion in water

Voditelj projekta / Project Leader: prof. dr. sc. Mario Storga

Mala i srednja poduzeéa (MSP) imaju klju¢nu ulogu u gospodarskom
rastu regija IPA ADRION, ali ¢esto nisu dovoljno uklju¢ena u znanstve-
no-poslovnu suradnju. Projekt MISSION4WATER ima za cilj otkljucati
inovacijski potencijal MSP-ova poticanjem prekograni¢nih i medusek-
torskih partnerstava s ciljem kreiranja inovacijskog sustava. Projekt je
usmijeren na zelene inovacije i Ciste tehnologije s ciliem smanjenja zaga-
denjavode, koristedi prirodne vodne resurse regije. Suradnjom razli¢itih
dionika - MSP-ova, sveucilista i istrazivackih centara - MISSION4WATER
nastoji potaknuti inovacije u Cetiri industrijska lanca vrijednosti: poli-
meri, tekstil, kuéanski aparati i proc¢iS¢avanje vode. Projekt ¢e sluZiti
kao laboratorij za zajednicke inova-
cije, gdje MSP-ovi mogu istraZivati
nove tehnologije i razvijati rjeSenja
za sprjeCavanje i smanjenje zagadi-
vaca poput mikroplastike. Kljucni
rezultati ukljuuju usvajanje modela
zajedni¢kih inovacija MISSION4WA-
TER, razvoj 20 inovativnih rjeSenja te
trajne sporazume o suradnji izmedu
sudionika. Konaéni cilj MISSION4WA-
TER-a je stvaranje odrZivije i inova-
tivnije Jadransko-jonske regije.

Public
authorities

QUADRUPLE HELIX
INNOVATION

FOR UNTANGLING
THE PROBLEM OF
MICROPLASTICS

IN WATER

IDA ADRION

MISSION4WATER

SMEs play a crucial role in economic growth across IPA ADRION regions
but often lack engagement in science-business collaborations. The MIS-
SION4WATER project aims to unlock the innovation potential of SMEs
by fostering cross-border and cross-sector partnerships within the qua-
druple helix innovation system. The project focuses on green innovation
and clean technologies to reduce water pollutants, leveraging the re-
gion’s natural waterways. Through collaboration between diverse ac-
tors - SMEs, universities, and research centres - MISSION4WATER seeks
to drive innovation in four value chains: polymers, textiles, household
appliances, and water treatment. The project will serve as a co-innova-
tion lab, where SMEs can explore
emerging technologies and de-
velop solutions to prevent and
mitigate pollutants like micro-
plastics. Key outcomes include
the adoption of the MISSION-
4WATER Co-Innovation Model,
the development of 20 innova-
tive solutions, and lasting col-
laboration agreements between
participating organizations. Ul-
timately, MISSION4WATER aims
to create a more sustainable
and innovative Adriatic and lo-
nian Region.

APPROACH
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Europski fond za regionalni razvoj

HyAdapt - Integracija vodikovih tehnologija u sustave

prilagodbe klimatskim izazovima

HyAdapt - Integration of Hydrogen Technologies into Climate

Adaptation Systems

Voditelj projekta / Project Leader: izv. prof. dr. sc. Ankica Kovac

Projekt HyAdapt doprinosi mjerama prilagodbe klimatskim promjenama
kroz razvoj i demonstraciju integriranoga sustava za proizvodnju i ko-
riStenje zelenoga vodika. Koristenjem sunceve energije za pogon elek-
trolizatora, projekt razvija odrZivo energetsko rjeSenje koje se koristi za
dvije klju€ne primjene: (1) opskrbu elektricnom energijom tijekom preki-
da opskrbe i (2) ¢isti transport nultih emisija. Kroz primijenjena istraZiva-
nja, projekt ¢e analizirati tehnic¢ku
izvedivost, utjecaj na smanjenje
emisija CO2, ekonomsku ucinko-
vitost i moguénosti Sire primjene.
Projekt ¢e rezultirati novim teh-
noloskim rjeSenjima koja mogu
autonomno funkcionirati u uvjeti-
ma izvanrednih situacija i prirod-
nih katastrofa.

The HyAdapt project contributes to climate change adaptation mea-
sures by developing and demonstrating an integrated system for the
production and use of green hydrogen. By using solar energy to pow-
er an electrolyzer, the project develops a sustainable energy solution
that is used for two key applications: (1) electricity supply during power
outages and (2) clean, zero-emission transportation. Through applied
research, the project will ana-
lyze the technical feasibility, im-
pact on CO2 emissions reduction,
cost-effectiveness and possibil-
ities for wider application. The
project will result in new techno-
logical solutions that can func-
tion autonomously in emergency
situations and natural disasters.
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Europski fond za regionalni razvoj

RADIZA - Razvoj digitalno upravljanih inovativnih usluga zavarivanja i brusenja cjevastih

tijela nepravilnih oblika

RADIZA - Development of digitally controlled innovative services of welding and grinding of

tubular bodies of irregular shapes

Voditelj projekta / Project Leader: prof. dr. sc. Hrvoje Cajner

Projekt razvija dvije inovativne, digitalno upravljane usluge u regional-
nom lancu vrijednosti Pametne i kreativne industrije, unutar niSe Proi-
zvodne tehnologije i modeli za Industriju 4.0. Fokus je na automatizaciji
zavarivanja i brusenja cjevastih tijela nepravilnih oblika primjenom ro-
botike, senzora, kamera i specijaliziranog softvera. Usluga zavarivanja
temelji se na robotskom sustavu koji prepoznaje geometriju obratka,
autonomno odreduje pozicije zavara te osigurava visoku preciznost i po-
novljivost, ukljucujuéi teSko dostupne zone. Time se smanjuje manualni
rad i povecava kvaliteta spojeva. Usluga grubog i preciznog brusenja
koristi napredne algoritme za prilagodbu parametara obrade razli¢itim
oblicima i materijalima, ¢ime se osigurava ujednacena kvaliteta povr-
Sine i smanjuje fizicko optereéenje radnika. Projekt doprinosi digitalnoj
transformaciji proizvodnje, poveéanju ucinkovitosti i konkurentnosti
kroz implementaciju koncepata Industrije 4.0.

The project develops two innovative, digitally controlled services within
the regional value chain of Smart and Creative Industries, in the prior-
ity niche Manufacturing Technologies and Models for Industry 4.0. The
focus is on automating welding and grinding of irregularly shaped tu-
bular bodies through the application of robotics, sensors, cameras, and
specialized software. The welding service is based on a robotic system
capable of recognizing the workpiece geometry, autonomously deter-
mining weld positions, and ensuring high precision and repeatability,
including in hard-to-reach areas. This reduces manual labor and im-
proves joint quality. The rough and precision grinding service uses ad-
vanced algorithms to adapt processing parameters to different shapes
and materials, ensuring consistent surface quality while reducing work-
ers’ physical strain. The project contributes to the digital transformation
of manufacturing, increasing efficiency and competitiveness through
the implementation of Industry 4.0 concepts.
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Europski fond za regionalni razvoj

RIKAPROGEL - Razvoj inovativnih kamina s promjenjivom geometrijom lozista i viSeslojnom

razinom stupnja snage grijanja

RIKAPROGEL - The development of innovative fireplaces with a variable geometry of the
combustion chamber and a multi-level heating power

Voditelj projekta / Project Leader: prof. dr. sc. Damir Dovi¢

Fokus projekta je na razvoju dva kamina s inovativnom geometrijom lo-
ZiSta kojom se osigurava optimalna energetska ucinkovitost pri razlici-
tim reZimima rada.

Kamini na drvnu biomasu predstavljaju jedno od tehnickih i ekonomski
najprihvatljivih rjeSenja za ‘zgrade nulte emisije’ ZEB (ne smiju proizvoditi
emisije CO;, iz fosilnih goriva). Od 2028. godine sve nove zgrade u vla-
sniStvu javnih tijela moraju biti ZEB, dok ¢e od 2030. godine taj standard
postati obvezan za sve nove zgrade. Pri tome je kod toplinskih uredaja
na biomasu potrebno zadovoljiti sve stroZe zahtjeve na energetsku ucin-
kovitost i emisije oneciScujudih tvari prema odgovarajucoj EU regulativi.
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The focus of the project is on the development of two fireplaces with an
innovative geometry of the combustion chamber, which ensures the op-
timum energy efficiency at different operating modes.

Wood-burning biomass fireplaces represent one of the most technical-
ly and economically feasible solutions for zero-emission buildings’ ZEB
(they shall not produce CO, emissions from fossil fuels). From 2028, all
new buildings owned by public bodies must be ZEB, while from 2030, this
standard will become mandatory for all new buildings. Heat generators
burning biomass must meet increasingly stringent requirements for ener-
gy efficiency and pollutant emissions according to relevant EU regulations
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Program Konkurentnost i kohezija 2021. - 2027., IRI S3

AKRO-CARE - AKRO-CARE Istrazivanje i razvoj naprednih rjeSenja za personalizirano

pracenje i rehabilitaciju ortopedskih pacijenata

AKRO-CARE - AKRO-CARE Akromion Comprehansive Approacehes to Rehabilitation

Excellence

Voditelj projekta / Project Leader: Karlo Obrovac, visi strucni suradnik

AKRO-CARE projekt usmjeren je na razvoj inovativnog prototipa sustava
za napredno biomehani¢ko mjerenje, analizu i optimizaciju rehabilita-
cijskih postupaka kod pacijenata s poremecajima hoda, ortopedskim
deformacijama i postoperativnim stanjima donjih ekstremiteta. Pro-
jekt integrira digitalni biomehanicki simulacijski model s naprednim
sustavima prikupljanja podataka kako bi se omogudilo individualizira-
no planiranje terapije temeljeno na objektivnim mjerenjima. Simulacij-
ski model koristi podatke dobivene IMU senzorima, wireless EMG-om,
sustavima za mjerenje tlaka te vizijskim tehnologijama, omogucavajudi
analizu raspodjele masa, sila i momenata tijekom hoda. Time se pre-
poznaju kompenzacijski obrasci i definiraju optimalne strategije reha-
bilitacije ili ortopedskih intervencija. Poseban naglasak stavljen je na
razvoj metodologije virtualnih biomehani¢kih kompenzacija, validaciju
modela kroz eksperimentalna mjerenja te povezivanje analitickih re-
zultata s klinickom praksom. Integracijom digitalizacije tijela i fizikalno
utemeljenog modeliranja projekt doprinosi sigurnijem planiranju tera-
pije, objektivhom pracenju napretka pacijenata i razvoju novih individu-
alno planiranih rehabilitacijskih pristupa.
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AKRO-CARE is a project focused on the development of an innovative
prototype system for advanced biomechanical measurement, analysis,
and optimization of rehabilitation procedures for patients with gait dis-
orders, orthopedic deformities, and postoperative conditions of the low-
er extremities. The project integrates a digital biomechanical simulation
model with advanced data acquisition systems to enable individualized
therapy planning based on objective measurements. The simulation
model utilizes data obtained from IMU sensors, wireless EMG, pressure
measurement systems, and vision-based technologies, enabling analy-
sis of mass distribution, forces, and moments during gait. This approach
allows the identification of compensatory movement patterns and the
definition of optimal rehabilitation strategies or orthopedic interven-
tions. Special emphasis is placed on the development of a methodol-
ogy for virtual biomechanical compensations, validation of the model
through experimental measurements, and the connection of analytical
results with clinical practice. By integrating body digitization and phys-
ics-based modeling, the project contributes to safer therapy planning,
objective monitoring of patient progress, and the development of new
individually tailored rehabilitation approaches.
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Program Konkurentnost i kohezija 2021. - 2027., IRI S3

SAFER - Pametni Ul i loT vatrogasni aparat za kué¢anstva s nadzorom i analizom podataka

SAFER - Smart Al- and loT-based Fire Extinguisher for Residences with Monitoring and Data

Analysis

Voditelj projekta / Project Leader: izv. prof. dr. sc. Tomislav Stipancic

Projekt SAFER usmjeren je na istraZivanje i razvoj pametnog vatroga-
snog aparata nove generacije koji nadilazi klasi¢nu funkciju gasenja
pozara integracijom umjetne inteligencije (Al) i Interneta stvari (loT).
Sustav ¢e omoguditi kontinuirani nadzor tehnicke ispravnosti uredaja,
pracéenje tlaka, temperature, prisutnosti dima i opasnih plinova, polo-
Zaja aparata te kvalitete zraka u prostoru. Podaci ¢e se putem beZi¢-
ne povezivosti slati mobilnoj aplikaciji i integrirati s pametnim ku¢nim
sustavima putem razvijenog APl sucelja. Projekt ukljuCuje razvoj pa-
metnog poklopca s ugradenim senzorima, razvoj autonomne digitalne
platforme, zaposljavanje mladih istraZivaca te validaciju rjeSenja u re-
alnim uvjetima. Oc¢ekivani rezultati su funkcionalni prototip, poveéana
razina sigurnosti ku¢anstava i inovativni model rane dojave i prevencije
pozara temeljen na distribuiranoj IoT infrastrukturi. Kordinator projek-
ta je PASTOR-TVA d.d.

SAFER focuses on the research and development of a next-generation
smart fire extinguisher that goes beyond traditional fire suppression by
integrating Artificial Intelligence (Al) and Internet of Things (loT) technol-
ogies. The system will enable continuous monitoring of technical readi-
ness, pressure levels, temperature, smoke presence, hazardous gases,
device position, and indoor air quality. Through WiFi connectivity, data
will be transmitted to a mobile application and integrated into smart
home ecosystems via a dedicated API interface. The project includes the
development of an intelligent sensor-equipped cap, an integrated auton-
omous digital platform, recruitment of young researchers, and validation
in real-life conditions. Expected results include a functional prototype,
enhanced household safety, and an innovative distributed IoT-based
early warning and fire prevention model with strong commercialization
potential. PASTOR-TVA d.d. is the project coordinator.
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Nacionalni plan oporavka i otpornosti (NPOO), Institucionalni istrazivacki projekti

AERONAUT - Jacanje istrazivackih kapaciteta za razvoj autonomnih pomorsko-zra¢nih

sustava za primjenu u Jadranskom moru

AERONAUT - Advancing research capacities for the development of autonomous maRine-

aerial systems for novel adriatic applications

Voditelj projekta / Project Leader: prof. dr. sc. Pero Prebeg

Projekt AERONAUT usmjeren je na razvoj istraZivackih kompetencija i
formiranje interdisciplinarne grupe u podrucju autonomnih kooperativ-
nih pomorsko-zraénih sustava, temeljenih na integraciji besposadnih
povrsinskih plovila (USV) i malih bespilotnih letjelica s moguéno$cu ver-
tikalnog polijetanja (UAV-VTOL). IstraZivanje ukljuCuje razvoj rjeSenja za
polijetanje i slijetanje VTOL letjelica na mala plovila u morskim uvjeti-
ma, integraciju obnovljivih izvora energije za osiguranje dugotrajne au-
tonomije, te primjenu metoda umjetne inteligencije i digitalnih blizanca
za simulaciju, optimizaciju i upravljanje pomorsko zracnim sustavima.
Projekt okuplja struénjake s pet zavoda FSB-a, ¢ime se potice sinergi-
ja istrazivackih aktivnosti i razvoj interdisciplinarnih inovacija. Osim
toga predvidena je i suradnja s drugim istrazivackim institucijama, uk-
lju€ujuéi zajednicki istrazivacki rad s doktorandima, dijeljenje kljuéne
infrastrukture te primjenu autonomnih pomorsko-zra¢nih sustava za
nadzor i o€uvanje Jadranskog mora. Strategija rada s rezultatima pro-
jekta uravnoteZuje zahtjeve otvorene znanosti i zastitu intelektualnog
vlasnistva tako da Ce rezultati koji nisu patentno osjetljivi bit objavljeni
u skladu s praksama otvorene znanosti, dok ¢e inovativna rjeSenja biti
prije javne objave zasti¢ena patentnom prijavom. Kako bi se osigurala
odrZivost istraZivacke grupe, daljnji razvoj i jaanje istrazivackih kapa-
citeta, planirana je priprema i prijava novih projektnih prijedloga na na-
cionalne i EU natjecaje.

The AERONAUT project is focused on developing research competencies
and forming an interdisciplinary group in the field of autonomous coop-
erative maritime-aerial systems, based on the integration of unmanned
surface vehicles (USV) and small unmanned aerial vehicles capable of
vertical take-off and landing (UAV-VTOL). The research includes the de-
velopment of solutions for the take-off and landing of VTOL aircraft on
small vessels in marine conditions, the integration of renewable energy
sources to ensure long-term autonomy, and the application of artificial
intelligence methods and digital twins for simulation, optimization, and
management of maritime-aerial systems. The project brings together
experts from five departments of the Faculty of Mechanical Engineer-
ing and Naval Architecture (FSB), fostering synergy of research activi-
ties and the development of interdisciplinary innovations. Additionally,
collaboration with other research institutions is planned, including joint
research work with doctoral students, sharing of key infrastructure, and
the application of autonomous maritime-aerial systems for monitoring
and preserving the Adriatic Sea. The project’s results management strat-
egy balances the requirements of open science and intellectual property
protection, so that results that are not patent-sensitive will be published
in accordance with open science practices, while innovative solutions
will be protected by patent application before public disclosure. To en-
sure the sustainability of the research group, further development and
strengthening of research capacities, the preparation and submission of
new project proposals to national and EU calls are planned
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ARKO - Aerodinamika konstrukecija

ARKO - Structural aerodynamics

Voditelj projekta / Project Leader: prof. dr. sc. Hrvoje Kozmar

Strujanje zraka u niZim slojevima atmosfere ima znacajan utjecaj na lju-
de, infrastrukturu i energetske sustave. U sklopu projekta se provode
istrazivanja s ciljem odredivanja znacéajki strujanja u grani¢nom sloju
atmosfere kako bi se postigao manji utroSak energije i o¢uvanje okolisa.
IstraZivanja su prvenstveno eksperimentalne prirode. U odgovarajuc¢im
uvjetima strujanja u zra¢nim tunelima se provode mjerenja na modelima
uz primjenu naprednih mjernih metoda. Osim eksperimentalnih pristu-
pa se koriste i napredne metode rac¢unalne dinamike fluida, npr. RANS
i LES. Na ovom projektu FSB suraduje s renomiranim stranim sveucili-
Stima: Tehnicko sveuciliste u Grazu (Austrija), SveuciliSte u Melbourneu
(Australija), SveuciliSte Newcastle (UK) i SveuciliSte Western (Kanada).
Ukupno je 5 radnih skupina koje se bave sljedeéim temama:

1) Prirodna ventilacija zgrada,

9) Znacajke u turbulentnom grani¢nom s visokim Reynoldsovim
brojevima,

3) Opterecenje pucinskih vjetroturbina valovima, vjetromi
morskim strujama,

4) Utjecaj bure na solarne panele,

5) Osnivanje laboratorija za tranzijentna strujanja na FSB-u.

Nacionalni plan oporavka i otpornosti (NPOO), Institucionalni istrazivacki projekti

Airflows in the lower layers of the atmosphere significantly affect peo-
ple, infrastructure and energy systems. ARKO’s focus is on investigating
the characteristics of flow within the atmospheric boundary layer with
the goal of reducing energy consumption and supporting environmental
sustainability. The research is primarily performed using experimental
approaches. Measurements are conducted on scaled models in wind
tunnels, using advanced measurement techniques. In parallel, state-
of-the-art computational fluid dynamics methods, such as RANS and
LES, complement the experimental findings. On this project, FSB collab-
orates with several renowned international institutions, including Graz
University of Technology (Austria), University of Melbourne (Australia),
Newecastle University (UK), and Western University (Canada). ARKO is
organized into five research groups addressing the following topics:

1) Natural ventilation of buildings

2) High-Reynolds-number turbulent boundary layers

3) Concurrent wind, waves and current loads on offshore wind tur-
bines

4) Impact of bora wind on solar panels

5) Development of laboratory for transient flow at FSB
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DFM-PM - Razvoj funkcionalnih materijala postupkom metalurgije praha

DFM-PM - Development of functional materials using powder metallurgy

Voditelj projekta / Project Leader: prof. dr. sc. Zeljko Alar

Projekt je usmjeren na razvoj inovativnih proizvoda primjenom tehno-
logija metalurgije praha, medu kojima su istaknuti: bezolovne bakre-
ne saéme s plastifikatorom kao ekoloske alternative olovnoj sac¢mi te
aluminijskih etalonskih plodica tvrdoce izradenih aditivnim postupkom
selektivnog laserskog taljenja (SLM). IstraZivanje obuhvadéa primjenu
postupaka hladnog izostatskog presanja (CIP), vruéeg vakuumskog pre-
Sanja (HVP), jednolikog kutnog pre$anja (ECAP) i SLM-a radi optimizacije
mikrostrukture i mehanickih svojstava. Projekt ukljucuje eksperimen-
talnu karakterizaciju (mikrostruktura, tvrdoca, cvrstoca, triboloska
svojstva), numericko modeliranje i primjenu metoda strojnog uéenja za
povezivanje procesnih parametara i svojstava materijala. Cilj je razviti
materijale visoke dodane vrijednosti, s primjenom u industriji uz dopri-

nos ekolo$koj odrZivosti i razvoju naprednih proizvodnih tehnologija.

Nacionalni plan oporavka i otpornosti (NPOO), Institucionalni istrazivacki projekti

DFM-PM

The project is focused on the development of innovative products us-
ing powder metallurgy technologies, including: lead-free copper shot
with plasticizer as an ecological alternative to lead shot and aluminum
hardness reference plates made by the additive process of selective la-
ser melting (SLM). The research includes the application of cold isostat-
ic pressing (CIP), hot vacuum pressing (HVP), uniform angle pressing
(ECAP) and SLM to optimize microstructure and mechanical properties.
The project includes experimental characterization (microstructure,
hardness, strength, tribological properties), numerical modeling and the
application of machine learning methods to link process parameters and
material properties. The goal is to develop high-value-added materials,
with industrial applications while contributing to environmental sustain-
ability and the development of advanced manufacturing technologies.
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INTEKSPRO - Integrirani eksperimentalno-numericki pristup modeliranju gubitka nosivosti
konstrukcijskih komponenata proizvedenih aditivnim tehnologijama

INTEKSPRO - Integrated Experimental-Numerical Approach to Modelling the Loss of Load-
Carrying Capacity in Structural Components Manufactured by Additive Manufacturing

Voditelj projekta / Project Leader: izv. prof. dr. sc. Tomislav Lesicar

Projekt INTEKSPRO usmjeren je na razvoj integrirane eksperimental-
no-numeri¢ke metodologije za modeliranje gubitka nosivosti kon-
strukcijskih komponenata proizvedenih aditivnim tehnologijama, s
naglaskom na sinterirane materijale. KoriStenjem metoda strojnog
uéenja, viSerazinske homogenizacije i metode faznog polja, cilj je razvi-
ti inovativne konstitutivne modele koji povezuju mikrostrukturu s ma-
kroskopskim mehanic¢kim ponasanjem. Eksperimentalna ispitivanja na
standardiziranim i stvarnim komponentama omogucdit ¢e karakterizaciju
materijala i validaciju razvijenih modela.
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The INTEKSPRO project is focused on the development of an integrat-
ed experimental-numerical methodology for modelling the loss of
load-carrying capacity of structural components manufactured by ad-
ditive technologies, with particular emphasis on sintered materials. By
employing machine learning techniques, multilevel homogenisation,
and the phase-field method, the project aims to develop innovative con-
stitutive models that link microstructure to macroscopic mechanical be-
haviour. Experimental testing on both standardised specimens and real
components will enable material characterisation and validation of the
developed models.
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IDPS-MaP - Integrirana Optimizacija Prijenosnika Snage - Materijali, Povrsine, geometrija

IOPS-MaP - Integrated Optimization of Power Transmissions — Materials, Coatings,

Geometry (IOPS-MAP)

Voditelj projekta / Project Leader: doc. dr. sc. Daniel Miler

Zupcanici i lezajevi klju¢ne su komponente prijenosnika snage, alii glav-
ni izvori gubitaka, buke i vibracija. Dosadasnja istraZivanja najéesce su
se bavila optimiranjem geometrije, novim materijalima ili povrS§inskim
obradama izolirano, bez uvida u njihove spregnute ucinke. Projekt pri-
mjenjuje integrirani pristup optimiranju prijenosnika, s naglaskom na
zupCanike i leZajeve, te modelira kako svojstva materijala, povrSinske
karakteristike i geometrija zupcanika utjeCu na gubitke snage i dina-
micko ponaSanje. Plan istrazivanja uklju€uje laboratorijska i modelska
ispitivanja te validacijski eksperiment u realnim radnim uvjetima. Mate-
maticki modeli komponenata povezat ¢e se u model prijenosnika koji ¢e
omoguciti predikciju radnih karakteristika te biti eksperimentalno vali-
diran. Aktivnosti obuhvacaju istrazivanja prevlaka, optimiranje geome-
trije i izradu ispitnog postava. Ishod su alati i smjernice za ucinkovitije
prijenosnike s manjim gubicima, utroSkom materijala i Stetnim dinamic-
kim pojavama, ¢ime se jaCaju istraZivacki i stru¢ni kapaciteti.
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Gears and bearings are key power transmission components and major
sources of power losses, noise, and vibrations. Previous studies main-
ly addressed three areas: geometry optimization, novel materials, and
surface engineering. These considerations were mainly done in isola-
tion; hence, IOPS-MaP develops an integrated approach to power trans-
mission optimization, focusing on gears and bearings, by observing how
coupling effects of material properties, surface characteristics, and
gear geometry affect efficiency and dynamic behavior. The work com-
bines laboratory testing, modelling, and a validation experiment under
realistic operating conditions. Component-level mathematical models
will be linked into an experimentally validated system-level model ca-
pable of predicting transmission performance. Project activities include
advanced surface coatings, gear geometry optimization, and the de-
velopment of an experimental test rig for comprehensive transmission
assessment. The project will deliver tools and know-how for design-
ing transmissions with higher efficiency and reduced material use and
harmful dynamic phenomena, strengthening industry-oriented engi-
neering solutions and institutional research capacity.
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NEURON-B - Napredne metode upravljanja odrzavanjem brodova (NEURON-B)

NEURON-B - Advanced methods for ship maintenance management-NEURON-B

Voditelj projekta / Project Leader: izv. prof. dr. sc. Neven Hadzi¢

Odrzavanje brodova od iznimnog je znacenja za operativnu i financijsku
opstojnost brodovlasnika i remontnih brodogradilista. Stoga je proble-
mu upravljanja odrzavanjem brodova neophodno pristupiti struktu-
riranim znanstvenim pristupom oslanjajuéi se na napredne metode
i modele koji u obzir uzimaju utjecaj obrastaja, pouzdanosti brodskih
sustava i deterioracije brodske konstrukcije na operativna svojstva i
strukturni integritet broda. Takav multidisciplinarni pristup planira-
nju i optimizaciji procesa odrzavanja brodova obuhvacen je projektom
NEURON-B s Cetiri glavne odrednice koje obuhvacaju: (a) utvrdivanje
dinamike razvoja obrastaja na oplakanoj povrsini broda putem eksperi-
mentalnog rada i mjerenjima u naravi, (b) razvoj stohasti¢kih metoda za
analizu utjecaja obrastaja i (c) pouzdanosti brodskih sustava na opera-
tivna svojstva broda te (d) razvoj naprednih metoda za analizu utjecaja
deterioracije materijala na strukturni integritet broda. Ostvareni rezul-
tati tako strukturiranog istraZivanja omogudit ¢e stratesko planiranje
odrzavanja brodova kao i optimizaciju vezanih troskova s posebnim na-
glaskom na pozitivne okoli$ne indikatore.

Ship maintenance is of exceptional importance for the operational and
financial sustainability of both shipowners and ship repair shipyards.
Consequently, ship maintenance management must be addressed with-
in a structured scientific framework that relies on advanced methods
and models capable of capturing the effects of biofouling, the reliability
of ship systems, and the deterioration of structural components on op-
erational performance and structural integrity. Such a multidisciplinary
approach to the planning and optimization of maintenance processes is
embodied in the NEURON-B project, which integrates four interrelated
research components: the determination of biofouling development dy-
namics on the ship’s wetted surface through experimental investigations
and in-situ measurements; the development of stochastic methods for
analysing the impact of biofouling on hydrodynamic performance; the
assessment of ship system reliability and its influence on overall opera-
tional efficiency; and the advancement of methodologies for evaluating
the effects of material degradation on structural integrity. The outcomes
of this structured research framework will enable strategic planning of
ship maintenance activities and optimization of associated costs, with
particular emphasis on improving environmental performance indica-
tors and supporting sustainable maritime operations.
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ORIGINAL - Odredivanje geometrije personaliziranih medicinskih implantata

ORIGINAL - Determining the geometry of personalized medical implants

Voditelj projekta / Project Leader: doc. dr. sc. Lana Virag

Personalizirana medicina je medicinski pristup koji prilagodava tretma-
ne jedinstvenim karakteristikama pojedinca. To znadi da lijecnici mogu
odabrati najucinkovitiju strategiju lije¢enja na temelju specifiénih potre-
ba pacijenta, $to potencijalno dovodi do boljih ishoda i manje nuspoja-
va. Cilj ovog projekta je izrada metodologije koja ¢e iz radioloSke snimke
odrediti optimalni oblik medicinskog implantata (stenta) za svakog pa-
cijenta zasebno. Naime, trenutacno komercijalno dostupni stentovi su
ravne mrezaste cjevCice konstantnog
promjera izradene od pametne le-

gure nikala i titana koja ima svojstvo
prisjetljivosti oblika, a dostupan je
ograniceni broj geometrija (nekoliko

duZina i promjera). lako se aditivna
tehnologija koristi veé desetlje¢ima,

3D ispisani izradak iz nitinola do ne- [
davno nije ostao hemokompatibilan

te se ta tehnologija nije mogla koristi-

ti za izradu stentova. S razvojem ove
tehnologije, sada je moguce izraditi

stent proizvoljne geometrije koji ce
dovesti do maksimalne medicinske
ucinkovitosti s minimalnom vjerojat-

nosti pojave komplikacija Povedanje
medicinske ucinkovitosti odredeno
numeric¢ki ¢e se validirati eksperi-
mentalno koriStenjem 3D ispisa.

Personalized medicine is a medical approach that tailors treatments to
the unique characteristics of an individual. This means that clinicians
can choose the most effective treatment strategy based on the specific
needs of the patient, potentially leading to better outcomes and fewer
side effects. The goal of this project is to develop a methodology that
will determine the optimal shape of a medical implant (stent) for each
individual patient from a radiological image. Currently commercially
available stents are mesh tubes with
constant diameter made of a smart
NiTi shape memory alloy (nitinol),
with a limited number of geometries
available (several lengths and diam-
eters). Although additive technology
has been used for decades, 3D printed
nitinol workpieces have not remained
hemocompatible until recently, thus
it could not be used to manufacture
stents. With the development of tech-
nology, it is now possible to create a
stent of arbitrary geometry that will
lead to maximum medical efficacy
with a minimum probability of com-
plications.
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POLA3D - Polimeri za aditivnu proizvodnju

POLA3D - Polymers for additive manufacturing

Voditelj projekta / Project Leader: prof. dr. sc. Tatjana Haramina

Nabavkom 3D pisaca korisnik je ograni¢en na komercijalne materijale i
tek malu izmjenu parametara, $to mu onemogucava krojenje svojstava.
U projektu ¢e se analizirati moguénosti umreZivanja mjeSavina na bazi
poli(uretan-akrilata) UV zrac¢enjem uz prisutnost fotoinicijatora. Od od-
govarajucih mjeSavina izradit e se ispitni uzorci za toplinska i mehanic-
ka svojstva te ¢e se provesti FEM modeliranje za primjenu materijala za
ortodontske alignere. Razvit ¢e se metodologija i kriteriji za odlucivanje
o prihvatljivosti mjeSavina za primjenu u aditivnoj proizvodnji.

Nacionalni plan oporavka i otpornosti (NPOO), Institucionalni istrazivacki projekti

By purchasing a 3D printer, users are typically limited to commercially
available materials and only minor adjustments of processing parame-
ters, which prevents them from tailoring material properties to specific
needs. This project will investigate the UV-induced crosslinking potential
of poly(urethane-acrylate)-based blends in the presence of photoiniti-
ators. Suitable formulations will be used to fabricate test specimens for
thermal and mechanical characterization. In addition, finite element
method (FEM) modeling will be performed to evaluate the applicability
of the developed materials for orthodontic aligners. The project will also
establish a systematic methodology and define criteria for assessing the
suitability of these blends for use in additive manufacturing.
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ThermalSafeBAT - Unapredenje hladenja, grijanja i sigurnosti baterijskih sustava primjenom

eksperimentalnih i numerickih metoda

ThermalSafeBAT - Improving cooling, heating and safety of battery systems using

experimental and numerical methods

Voditelj projekta / Project Leader: prof. dr. sc. Vladimir Soldo

Globalna tranzicija prema odrZivoj mobilnosti potaknula je ubrzan ra-
zvoj elektri¢nih vozila, pri ¢emu se Li-ionske baterije namecu kao klju¢-
na komponenta pogonskog sustava. Njihove performanse, sigurnost i
dugovje€nost snazno ovise o temperaturnim uvjetima rada. U baterij-
skim ¢éelijama se tijekom ciklusa punjenja i praznjenja oslobada topli-
na, a odstupanja izvan optimalnog temperaturnog raspona (15-35 °C)
dovode do pogors$anja svojstava, ubrzanog
starenja i mogucih sigurnosnih incidenata,
ukljuéujudi toplinski pobjeg (engl. thermal
runaway). Stoga se baterije kondicioniraju
sustavima grijanja i hladenja. Dosadasnja
istrazivanja tih sustava Cesto se fokusiraju
na pojedinacne aspekte (npr. éeliju, sustav
hladenja), dok integrirani pristupi ostaju
ograniceni. Projekt ThermalSafeBAT ima za
cilj razviti i validirati multidimenzionalne
numeri¢ke modele za procjenu oslobadanja
topline, polja temperature i tlaka u baterij-
skom modulu i sustavu grijanja i hladenja,
upravljanje sustavom grijanja i hladenja te
evaluaciju njegove ucinkovitosti. Eksperi-
mentalni postav omogudit ¢e testiranje ra-
zli¢itih  konfiguracija hladenja i validaciju
modela. Time ¢e se osigurati temelj za op-
timizaciju sigurnosti, produljenje Zivotnog
vijeka i povecanje energetske ucinkovito-
sti baterijskih sustava. Projekt ¢e znacajno
unaprijediti istraZivacke kapacitete FSB-a
u ovom podrucju te pridonijeti globalnim
ciljevima dekarbonizacije i kruznog gospo-
darstva kroz racionalnije koriStenje resursa i
produljenje uporabnog vijeka baterija.

Global transition to sustainable mobility has cultivate the rapid de-
velopment of electric vehicles, with Li-ion batteries emerging as a key
component of the powertrain. Their performance, safety, and longev-
ity are strongly influenced by their operating temperature conditions.
Battery cells release heat throughout charging and discharging cycles,
while, deviations outside the optimal temperature range (15-35 °C) lead
to deterioration of properties, accelerated
aging and possible safety incidents, includ-
ing thermal runaway. Therefore, batteries
are conditioned by heating and cooling sys-
tems. Previous research on these systems
has often focused on individual aspects
(e.g. cell, cooling system), whereas inte-
grated approaches remain limited. Project
ThermalSafeBAT aims to develop and val-
idate multidimensional numerical models
for estimating heat release, temperature
and pressure distributions within the battery
module and the heating and cooling system,
controlling the heating and cooling system
and evaluating its efficiency. The experi-
mental setup will enable testing of different
cooling configurations and validation of the
models. This will lay a foundation for safe-
ty optimization, extending the lifespan and
increasing the energy efficiency of the bat-
tery systems. The project will significantly
enhance FSB’s research capabilities in this
field and contribute toward the global goals
of decarbonization and the circular econo-
my through rational resources management
and prolonging battery lifespan.
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INSPIRATION - Neinvazivna registracija pacijenta za robotsku neurokirurgiju

INSPIRATION - Non-INvaSive Patlent RegistrATlon For rObotic Neurosurgery

Voditelj projekta / Project Leader: doc. dr. sc. Filip Suligoj

Projekt je usmjeren na razvoj inovativne metode neinvazivne registra-
cije pacijenta za robotsku neurokirurgiju te na uspostavu interdiscipli-
narnog tima mladih istraZivaca kroz 36 mjeseci provedbe. IstraZivanja
se fokusiraju na preciznu lokalizaciju anatomskih znacajki i multimo-
dalnu registraciju medicinskih snimaka s pacijentom u operacijskom
prostoru, uz poseban naglasak na ultrazvuénoj lokalizaciji koStanih
struktura. Razvijena metodologija validira se kroz in-vitro eksperimente
i demonstrira na prototipu robotskog sustava. Projekt uvodi znanstve-
no i komercijalno neistrazen koncept neinvazivne registracije pacijen-
ta te ukljuCuje aktivnosti zastite intelektualnog vlasnistva i transfera
tehnologije. Paralelno se provode aktivnosti profesionalnog razvoja i
medunarodne mobilnosti mladih istraZivaca. Rezultat projekta je formi-
ranje nove istrazivacke skupine koja poveéava medunarodnu vidljivost i
atraktivnost hrvatskog istraZivac¢kog sustava te jaca kapacitete za prije-
nos znanja i tehnologije u podrucju medicinske robotike.

3. Non-it bonesurface

surface,
localization andinitiat registration.

The project focuses on the development of an innovative non-invasive
patient registration method for robotic neurosurgery and the estab-
lishment of a multidisciplinary team of early-career researchers over
a 36-month implementation period. Research activities address pre-
cise localization of anatomical features and multimodal alignment of
preoperative medical images with the patient in the operating room,
with particular emphasis on ultrasound-based bone localization. The
developed methodology is validated through in-vitro experiments and
demonstrated on a robotic system prototype. The project introduces
a scientifically and commercially unexplored concept of non-invasive
patient localization and includes intellectual property protection and
technology transfer activities. In parallel, intensive professional devel-
opment and international mobility of young researchers are conducted.
The project outcome is the establishment of a new research group that
increases international visibility and attractiveness of the Croatian re-
search ecosystem and strengthens capacities for knowledge and tech-

nology transfer in medical robotics.
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Nacionalni plan oporavka i otpornosti (NPOO), Dokazivanje inovativnog koncepta

CooHWeaD - Nosivi uredaj za regulaciju osobne temperature

CooHWeaD - Personal temperature regulation wearing device

Voditelj projekta / Project Leader: izv. prof. dr. sc. Ivica Gali¢

Multipla skleroza (MS) je autoimuna bolest koja se manifestira kao
kroni¢na upalna bolest srediSnjeg Ziv€éanog sustava. Prema trenutno
dostupnim podacima, do 80% oboljelih od MS-a osjeca privremeno po-
gorsanje simptoma pri izloZenosti poviSenoj temperaturi, odnosno ima
smanjenu sposobnost regulacije tjelesne topline. Ovo je primarni razlog
zbog kojeg oboljeli od MS-a izbjegavaju tjelesnu aktivnost, iako su istra-
Zivanja pokazala da je ona neophodna za ublaZzavanje simptoma. Pred-
loZenim projektom provest ¢e se istraZivanje i razvoj pametnog nosivog
uredaja koji ¢e omoguditi regulaciju tjelesne topline tijekom vjezbanja,
kako oboljelima od MS-a, tako i zdravim osobama. Vazno je napomenuti
da na trZistu ne postoji ovakva vrsta proizvoda

Multiple sclerosis (MS) is an autoimmune disease that manifests as a
chronic inflammatory disorder of the central nervous system. According
to currently available data, up to 80% of people with MS experience a
temporary worsening of symptoms when exposed to elevated tempera-
tures, meaning they have a reduced ability to regulate body heat. This
is the primary reason why people with MS avoid physical activity, even
though research has shown that it is essential for alleviating symptoms.
The proposed project will involve research and development of a smart
wearable device that will enable regulation of body temperature during
exercise, both for people with MS and for healthy individuals. It is im-
portant to note that this type of product is not currently available on
the market.
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Nacionalni plan oporavka i otpornosti (NPOO), Dokazivanje inovativnog koncepta

NP2ML - Napredna propulzija mahokrilne mikro-letjelice

NP2ML - Advanced Propulsion of a Micro Flapping-Wing Vehicle

Voditelj projekta / Project Leader: prof. dr. sc. Zdravko Terze

Primarni cilj projekta je dokazati inovativni koncept napredne propu-
lzije mahokrilne mikro-letjelice. To¢nije, izraditi prototip mahokrilnog
sustava s rasponom krila do 8 cm i provesti validaciju u laboratorijskom
okruZenju. Nositelj projekta je Fakultet strojarstva i brodogradnje Sveu-
¢iliSta u Zagrebu, a partner i Prepoznati centar je Centar za transfer teh-
nologije d.o.o. Predvidene projektne aktivnosti predstavljaju nastavak
dosad provedenih teorijsko-numerickih istraZivanja i eksperimenata u
podrucju mahokrilne robotike, a dio su dugoro¢nog plana istrazivanja i
razvoja, te plasmana na trziste kompaktnih mahokrilnih sustava. Trenu-
ta¢no dostupna rjeSenja na trziStu besposadnih letjelica zasnovana su
na rotirajuc¢im i fiksnim krilima, ili kombinaciji ta dva pristupa. Medutim,
specifi¢ni aerodinamicki uvjeti, dominantno izrazeni kod letjelica ma-
njih dimenzija, uzrok su niskoj energetskoj ucinkovitosti §to bitno suza-
va mogucénostii podrucje komercijalne primjene takvih sustava. S druge
strane, biolo$ki sustavi pri takvim dimenzijama ostvaruju iznimnu ener-
getsku u€inkovitost oslanjajuéi se na razli¢ite aerodinamicke fenomene,
svojstvene iskljuc¢ivo takvom nacinu leta.

The project aims to demonstrate an innovative advanced propulsion
concept for a flapping-wing micro air vehicle by developing a prototype
with a wingspan of up to 8 cm and validating its performance under
laboratory conditions. The project is led by the Faculty of Mechanical
Engineering and Naval Architecture, University of Zagreb, in partner-
ship with the Technology Transfer Center Ltd. Building on prior theoret-
ical, numerical, and experimental research in flapping-wing robotics,
the activities support a long-term research and development strate-

gy focused on commercialization of compact flapping-wing systems.
Conventional UAVs rely on rotary-wing, fixed-wing, or hybrid configu-
rations. However, due to aerodynamic effects that become dominant
at small scales, these platforms exhibit low energy efficiency, limiting
their capabilities and market potential. In contrast, biological flyers of
comparable size achieve superior efficiency by exploiting aerodynamic
mechanisms unique to flapping-wing flight.
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Nacionalni plan oporavka i otpornosti (NPOO), Dokazivanje inovativnog koncepta

REMDOC - Dokazivanje inovativhog koncepta medicinskog sustava za daljinsku

(teleoperativnu) dijagnostiku

REMDOC - Proof of an Innovative Concept of a Medical System for Remote (Teleoperative)

Diagnostics

Voditelj projekta / Project Leader: doc. dr. sc. Filip Suligoj

Projekt obuhvacda razvoj i demonstraciju prototipa medicinskog robot-
skog sustava za daljinsku (teleoperativnu) dijagnostiku kroz 12 mjeseci
intenzivnih istrazivacko-razvojnih aktivnosti. IstraZivanja se usmjerava-
ju naintegraciju 3D ultrazvuéne rekonstrukcije volumena, analize slike i
autonomnog planiranja putanje robota radi ostvarivanja preciznog i po-
novljivog dijagnostickog skeniranja. Sustav kombinira medicinski ultra-
zvuk, 3D kameru i ugradeno racunalstvo u jedinstveni senzorni modul
montiran na robotsku ruku, ¢ime se omoguduje automatizirano ultra-
zvuéno snimanje i rekonstrukcija 3D anatomskih struktura. Poseban
naglasak stavlja se na razvoj algoritama strojnog vida za multimodal-
nu registraciju podataka i segmentaciju tkiva. Projekt aktivno validira
tehni¢ku izvedivost kroz prototip i eksperimentalna ispitivanja te una-
preduje trZiSnu spremnost i inovacijski kapacitet partnera. Razvijeno
rjieSenje pridonosi razvoju telemedicine omogucujuci naprednu robot-
ski potpomognutu dijagnostiku na udaljenim lokacijama.

Industrial design

The project implements the development and demonstration of a pro-
totype medical robotic system for remote (teleoperative) diagnostics
through 12 months of intensive research and development activities.
Research focuses on integrating 3D ultrasound volume reconstruction,
image analysis, and autonomous robot path planning to enable precise
and repeatable diagnostic scanning. The system combines a medical
ultrasound probe, 3D camera, and embedded computing into a unified
sensor module mounted on a robotic arm, enabling automated ultra-
sound acquisition and 3D reconstruction of internal anatomical struc-
tures. Particular emphasis is placed on computer vision algorithms for
multimodal data registration and tissue segmentation. The project ac-
tively validates technical feasibility through prototype development and
experimental evaluation while increasing technological maturity and
innovation capacity of the partners. The resulting solution advances
telemedicine by enabling high-quality robot-assisted diagnostics and
remote clinical assessment in geographically distributed healthcare
settings.
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Nacionalni plan oporavka i otpornosti (NPOO), Dokazivanje inovativnog koncepta

SIZIKZ - Uredaj za simuliranje zahvata prilikom ispitivanje korijena zuba zupcanika

SIZIKZ - A device for simulating stress in meshing at the root of gear tooth

Voditelj projekta / Project Leader: izv. prof. dr. sc. Ivica Gali¢

U proizvodnoj industriji i transportu, glavni elementi prijenosa snage i
gibanja su zupcanici, a na trzistu ne postoji uredaj koji bi mogao ispi-
tivati zupcanike simulirajudi zahvat kako na pojedinom, tako i na zubu
koji ulazi u zahvat prije promatranog. U okviru ovog projektnog prijed-
loga razviti ¢e se uredaj kojim bi bilo moguce promatrati nastanak i rast
pukotine ne zubu u uvjetima realnog opterecenja simulirajuéi zahvat, s
ciljem odredivanja to¢nijeg opterecenja koje zup&anik moZe podnijeti.
Uredaj bi imao moguénost opterecenja samo prethodnog i promatra-
nog zuba zupc€anika, njihov prolazak kroz zahvat, te ponavljanje ciklus
pomocu servomotora. Imao bi moguénost praéenja i podeSavanja op-
terecenja.

In the manufacturing industry and transportation, gears are the prima-
ry elements of power and motion transmission. Currently, there is no
device on the market capable of testing gears by simulating meshing
both on individual teeth and on the tooth preceding the observed one.
As part of this project proposal, we aim to develop a device that enables
the observation of tooth crack formation and growth under real load
conditions by simulating meshing. This will allow for a more accurate
determination of the load capacity that the gear can withstand. The de-
vice would be designed to load only the preceding and observed gear
teeth, simulate their meshing, and repeat the cycle using a servomotor.
Additionally, it would have the capability to monitor and adjust the load
using springs.
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DiSCAN - Razvoj sustava za digitalizaciju visoko reflektirajucih povrsina temeljenog na

deflektometriji

DiSCAN - Development of a Deflectometry-Based System For the Digitization of Highly

Reflective Surfaces

Voditelj projekta / Project Leader: Karlo Obrovac, visi strucni suradnik

Projekt razvija prototip modularnog sustava za di-
gitalizaciju i inspekciju sjajnih i mat povrsSina, te-
meljen na deflektometriji i strukturiranom svjetlu,
uz moguénost integracije s robotskim manipula-
torima. Cilj je ostvariti brzu i pouzdanu detekciju
defekata poput ogrebotina, udubljenja, valovi-
tosti i odstupanja zakrivljenosti na velikim i geo-
metrijski sloZzenim dijelovima, uz viSestruko nizi
troSak od postojec¢ih komercijalnih rjeSenja. Su-
stav kombinira projekciju binarnih (Gray/binarni
kod) i sinusoidalnih svjetlosnih uzoraka, ¢ime osi-
gurava primjenjivost kroz razlicite faze obrade, od
visoko reflektiraju¢ih do bruSenih, mat povrsina.
Kamere s visokom rezolucijom uz sinkronizaciju,
kalibracijske ploce s vizijskim markerima i napred-
ni algoritmi analize faze omogucavaju detaljnu 3D
rekonstrukciju i kvantitativnu analizu zakrivljeno-
sti. Razvijaju se i ostali softverski moduli ukljuci-
Vo oni za registraciju rezultata na referentni CAD
model te evaluaciju odstupanja (pravac, ravnina,
sfera, normale) i GD&T mjerenja. Ocekivani rezul-
tat je skalabilno, industrijski primjenjivo rjeSenje s
brzim povratom investicije i Sirokom primjenom u
auto, optickoj, zrakoplovnoj i brodogradevnoj in-
dustriji te ortotici i protetici.

The project develops a prototype modular sys-
tem for the digitization and inspection of glossy
and matte surfaces, based on deflectometry and
structured light, with the capability of integra-
tion with robotic manipulators. The objective is
to achieve fast and reliable detection of defects
such as scratches, dents, waviness, and curva-
ture deviations on large and geometrically com-
plex parts, at a significantly lower cost compared
to existing commercial solutions. The system com-
bines the projection of binary (Gray/binary code)
and sinusoidal light patterns, ensuring applicabil-
ity across different processing stages, from highly
reflective to ground and matte surfaces. High-res-
olution synchronized cameras, calibration plates
with vision markers, and advanced phase-analy-
sis algorithms enable detailed 3D reconstruction
and quantitative curvature evaluation. Additional
software modules are being developed, includ-
ing those for registration of results to a refer-
ence CAD model, deviation analysis (line, plane,
sphere, normals), and GD&T measurements. The
expected outcome is a scalable, industrially ap-
plicable solution with rapid return on investment
and broad applicability in the automotive, optical,
aerospace, and shipbuilding industries, as well as
in orthotics and prosthetics.
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Nacionalni plan oporavka i otpornosti (NPOO), Podrska transferu tehnologije

BIO-EUEM - Povecanje energetske ucinkovitosti i smanjivanje emisija onecis¢ujucih tvari iz
toplinskih uredaja na biomasu u zgradama niske potrosnje energije

BIO-EUEM - Increasing energy efficiency and reducing pollutants emissions from thermal
devices burning wood and agricultural biomass in low energy buildings

Voditelj projekta / Project Leader: prof. dr. sc. Damir Dovi¢

Novi strogi zahtjevi na emisije onecis¢ujucih tvari iz toplinskih uredaja
na biomasu i njihovu energetsku ucinkovitost iz EU legislative o eko-
loskom dizajnu proizvoda iziskuju razvoj novih tehnickih rjeSenja za te
vrste uredaja. Cilj projekta je razvoj tehnickih rjeSenja za postojece ili
nove modele toplinskih uredaja na biomasu proizvodaca iz RH, namije-
njenih grijanju prostora i pripremi potro$ne tople vode, koja ¢e omogu-
¢iti zadovoljenje navedenih zahtjeva radi plasmana proizvoda na trziste
EU. Projekt je usmjeren na toplinske uredaje prikladne za koriStenje u
zgradama gotovo nulte energije (NZEB) i zgradama nulte emisije (ZEB) iz
fosilnih goriva, a Cija je gradnja propisana EU Direktivom o energetskim
zna¢ajkama (EPBD) i njenim izmjenama. Uz drvnu, istrazivanja ¢e obu-
hvatiti i koriStenje poljoprivredne biomase, a koja je troSkovno znacaj-
no povoljnija od drvne biomase, $to je bitan ¢imbenik za Siru primjenu
uredaja na biomasu u zgradama, odnosno za postizanje ciljeva EPBD.

The new strict requirements on pollutant emissions from thermal devic-
es burning biomass and their energy efficiency from the EU legislation
on eco product design require development of new technical solutions.
The goal of the project is to develop technical solutions for existing or
new models of biomass heating devices produced by manufacturers in
Republic of Croatia, intended for space heating and heating of domes-
tic hot water, which will meet the above requirements in order to place
the product on the EU market. The project is focused on thermal devices
suitable for use in nearly zero energy buildings (nZEB) and zero emission
buildings (ZEB) from fossil fuels, the construction of which is prescribed
by the EU Energy Performance Directive (EPBD) and its amendments. In
addition to wood, research will also cover the use of agricultural bio-
mass, which is significantly more cost-effective than wood biomass,
which is an important factor fora wider use of biomass devices in build-
ings, i.e. for achieving the goals of the EPBD.
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FEMLOCK - Razvoj novog implantata za osteosintezu prijeloma vrata bedrene kosti

FEMLOCK - Implant development for osteosynthesis of femoral neck fractures

Voditelj projekta / Project Leader: prof. dr. sc. Jano$ Kodvanj

Prijelomi vrata bedrene kosti javljaju se u priblizno 4 % svih prijeloma u
tijelu i 57 % prijeloma kuka. Kod mladih bolesnika su uzorkovani jakim
silama, a time nestabilni i zahtijevaju operativni tretman. Osteosinteza
je metoda izbora lije¢enja s ciljem oCuvanja kuka i izbjegavanja ugradnje
totalne proteze. Jo$ uvijek nije postignut konsenzus glede izbora, opti-
malne pozicije i vrste implantata. Idealni implantat trebao bi nadvladati
negativne ucinke poput loma ili popustanja implantata, te nemoguéno-
sti sigurnog uklanjanja implantata nakon cijeljenja kosti. Cilj projekta
FEMLOCK je provodenje istrazivacko-razvojnih aktivnosti u svrhu razvo-
ja novog implantata koji je trenutno u fazi TRL5 do iduce faze, TRL6. FSB
ée provoditi istrazivacko-razvojne aktivnosti, a CTT ¢e u ulozi ureda za
transfer tehnologije i znanja sudjelovati u provedbi poslovne validacije
projekta.

o ‘.EMLQCK

Femoral neck fractures occur in approximately 4% of all fractures in
the body and 57% of hip fractures. In young patients, they are known
by strong forces, are often vertically oriented, and therefore unstable
and require surgical treatment. Osteosynthesis is the treatment method
of choice with the aim of preserving the hip and avoiding the operation
of a total prosthesis. No consensus has yet been reached regarding the
choice, optimal position and type of implant. An ideal implant should
overcome negative effects such as fracture or loosening of the implant,
and the inability to safely remove the implant after bone healing. The
goal of the project is to carry out research and development activities
for the purpose of developing and commercializing a new implant that
is currently in phase TRL5 until the next phase, TRL7. Activities include
prototyping, demonstration activities, and technology testing and val-
idation for the purpose of developing a new implant. FSB will carry out
research and development activities, and CTT, in the role of the technol-
ogy and knowledge transfer office, will participate in the implementa-
tion of the business validation of the project.
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LUMINIH2 - Laboratorijski model i prototip sustava upravljanja i monitoringa za mikromreze

s obnovljivim izvorima energije i vodikovim tehnologijama

LUMINIH2 - Laboratory model and prototype of a control and monitoring system for
microgrids with renewable energy sources and hydrogen technologies

Voditelj projekta / Project Leader: izv. prof. dr. sc. Ankica Kovac

U ovom projektu razvijat ¢e se upravljacki algoritam koji na vlastitoj
hardverskoj i softverskoj platformi sudjeluje u optimalnoj regulaciji
energetske bilance svih izvora i spremnika energije te ima moguénost
daljinske komunikacije. Takoder, razvijat ¢e se i metode za monitoring i
dijagnostiku komponenata (gorivni ¢lanak, elektrolizator i kompresor)
koje ¢e se onda ukomponirati i u upravljanje sustavom. Rezultat pro-
jekta bit ¢e uspjesna simulacija Zeljeznickih vozila na pogon vodikom
na laboratorijskoj razini. Ovaj rezultat pruzit ¢e uvid u znacajke vodiko-
vih pogonskih sustava u kontekstu Zeljezni¢kog prijevoza. Takoder Ce se
pruZiti temelj za daljnje istraZivanje, razvoj i primjenu vodika kao odrzi-
vog goriva u Zeljeznickom sektoru.

Within LUMINIH2 project, a control algorithm will be developed that
operates on its own hardware and software platform and participates
in the optimal regulation of the energy balance of all energy sources
and storage units, with remote communication capability. In addition,
methods for monitoring and diagnostics of key components (fuel cell,
electrolyzer, and compressor) will be developed and subsequently in-
tegrated into the overall system control. The outcome of the project will
be the successful laboratory-level simulation of hydrogen-powered rail-
way vehicles. This result will provide insight into the characteristics of
hydrogen propulsion systems in the context of rail transport. It will also
establish a foundation for further research, development, and imple-
mentation of hydrogen as a sustainable fuel in the railway sector.
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Hrvatska zaklada za znanost

AHEFES - Aero- i hidrodinamicko poboljsanje ekoloski prihvatljivih energetskih sustava

AHEFES - Aero- and hydrodynamic enhancement of environmentally friendly energy

systems

Voditelj projekta / Project Leader: prof. dr. sc. Hrvoje Kozmar

Kvaliteta zraka i izmjena topline su klju¢na pitanja pri projektiranju
zgrada, jer se procjenjuje da ljudi provode 80-90% svog vremena u za-
tvorenom prostoru. Istrazivanja prirodne ventilacije zgrada se provode
u zraénom tunelu Tehni¢kog sveuciliSta u Grazu, Austrija. Ispitivani su
modeli stambene zgrade oblika kocke i zgrade zra¢ne luke. Planirana je
provedba 800 eksperimenata, a mijenjani paramteri su visina zgrada,
rasopored, razmak i kut nastrujavanja. Utjecaj okoliSa na pucinske vje-
troturbine se istrazuje u WWCT (Wind-Wave-Current Tank) laboratoriju
na SveuciliStu Newcastle, UK, gdje se simuliraju uvjeti iz prirode s obzi-
rom na vjetar, morske struje i valove. Optere¢enja modela vjetroturbine
se mjere pomocu 6-komponentnog osjetnika sile koji omogucuje ispi-
tivanje sloZenih uvjeta koji djeluju na pucinske vjetroturbine. Eksperi-
menti se provode i na Tehnickom sveuciliStu u Berlinu, gdje se ispituju
aerodinamicke znacajke aeroprofila opremljenih uredajima za pasivnu
kontrolu strujanja (generatori vrtloga i Gurney zakrilca) mjerenjem ras-
podjele tlaka po povrSini aeroprofila.

Air quality and heat exchange are key issues in building design, as it
is estimated that people spend 80-90% of time indoors. Experiments
of natural ventilation of buildings are conducted in the wind tunnel of
the Technical University of Graz, Austria. The building models are cube-
shaped residential buildings and airport buildings. A total of 800 ex-
periments is planned, and the studied parameters are building height,
layout, spacing, and flow incidence angles. Environmental loads on
offshore wind turbines are studied in the WWCT (Wind-Wave-Current
Tank) laboratory at Newcastle University, UK, where various environ-
mental conditions are considered, i.e., wind, sea current, and waves.
The loads on the wind-turbine model are measured using a 6-com-
ponent force transducer. Experiments are conducted at the Technical
University of Berlin as well, where the aerodynamic characteristics of
airfoils equipped with passive flow control devices (vortex generators
and Gurney flaps) are studied by addressing pressure distribution on the
airfoil surface.
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Hrvatska zaklada za znanost

AI-DTDH - Digitalni blizanac i GIS optimizacija zasnovani na umjetnoj inteligenciji za

napredne centralizirane toplinske sustave

Al-DTDH - Al-Driven Digital Twin and GIS Optimization For Advanced District Heating

Systems

Voditelj projekta / Project Leader: izv. prof. dr. sc. Tomislav Puksec

AI-DTDH projekt razvija i validira integrirani, viSerazinski okvir za opti-
mizaciju sustava daljinskog grijanja primjenom GIS-prostorne analize,
digitalnog blizanca i umjetne inteligencije. Cilj je povedati ucinkovitost,
fleksibilnost i otpornost mreza uz vedu integraciju obnovljivih izvora
energije i alternativnih goriva te prilagodbu ekstremnim vremenskim
uvjetima. Metodologija objedinjuje geoprostorne podatke, povijesne
profile potrodnje i meteoroloske zapise u jedinstvenu bazu podataka,
koja sluZi za razvoj digitalnog blizanca s dinami¢kim simulacijama rada
sustava. Primjenom algoritama strojnog uc¢enja omogucuje se predik-
tivno odrZzavanje, optimizacija pogona i smanjenje operativnih troskova.
GIS analiza podupire planiranje trase cjevovoda i lokacija za integraciju
obnovljivih izvora primjenom viSekriterijske analize. Modeli se validiraju
kroz pilot-instalaciju opremljenu loT senzorima i sustavima za mijeSanje
alternativnih energenata. Projekt time uspostavlja robustan i primjenjiv
okvir za dekarbonizaciju i digitalnu transformaciju sustava daljinskog
grijanja u skladu s ciljevima EU.
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viZerazinska simulacija

Prikupljanje, obrada i
integracija podataka (GIS.

podaci, podaci senzora, »  (MATL
povijesni & meteorologki TRNSYS, EnergyPlus,
podaci) Python)
5
£
GIS prostorna analiza i Al model za prediktivno ‘ H
imizacija (ArcGIS/ b Favanje (Strojno E
QGls, MCDA) uienje, LSTEM mreze) £
]
H
&
3 Angazman dionika Studija sluZaja &
o (intervju, ankete, ~ —————3  Eksperimentalna oI
£

upitnici) validacija (Senzori)

Pouratne informacije &
prilagodba modela

podaci, Povratna
informacija dionika)

The AI-DTDH project develops and validates an integrated, multi-scale
framework for optimising district heating systems through the applica-
tion of GIS-based spatial analysis, digital twin technology, and artificial
intelligence. The objective is to enhance network efficiency, flexibility,
and resilience, while enabling greater integration of renewable ener-
gy sources and alternative fuels, and improving adaptability to extreme
weather conditions. The methodology integrates geospatial data, his-
torical consumption profiles, and meteorological records into a unified
database that supports the development of a digital twin with dynam-
ic system simulations. Machine learning algorithms enable predictive
maintenance, operational optimisation, and reduced downtime and
costs. GIS-based analysis supports pipeline routing and renewable in-
tegration planning through multi-criteria decision analysis. The models
are validated through a pilot installation equipped with 10T sensors and
alternative fuel blending technologies. The project establishes a robust
and scalable framework for the decarbonisation and digital transfor-
mation of district heating systems in line with EU climate objectives.

as. AI-DTDH
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Hrvatska zaklada za znanost

AI-NPT - Energetsko planiranje sljedece fFaze tranzicije uz pomoc¢ umjetne inteligencije

AI-NPT - Al-Aided Energy Planning For the Next Phase of Transition

Voditelj projekta / Project Leader: prof. dr. sc. Neven Dui¢

Projekt se bavi izazovima modeliranja energetske tranzicije, s nagla-
skom na elektrifikaciju i dekarbonizaciju tesko dekarbonizirajuéih sek-
tora poput industrije i transporta. Umjesto tradicionalnog pristupa sa
savr§enim predvidanjem, predlaZe se metoda pomi¢nog horizonta koja
omoguduje dinami¢nu prilagodbu promjenjivim bududéim uvjetima te
smanjuje racunalne i podatkovne zahtjeve modela. Pristup povedava
fleksibilnost sustava u uvjetima promjena dostupnosti resursa i izvan-
rednih dogadaja, uz uvazavanje ograni¢enja hardvera. Ulazni skupo-
vi podataka generiraju se primjenom umjetne inteligencije, posebno
neuronskih mreza treniranih na povijesnim podacima, uz ukljuéivanje
nesigurnosti buducih vrijednosti. IstraZivanje takoder obuhvada inte-
graciju razliCitih energetskih vektora i Al-podrzanu predobradu poda-
taka, ukljucujuéi agregaciju krivulja potraZnje i prostorno modeliranje
proizvodnje e-goriva u viSe zona. O¢ekuje se veéa prilagodljivost susta-

va, pouzdanija integracija obnovljivih izvora te unaprijedeno dugoro¢no
energetsko planiranje.

This project addresses key challenges in energy system modelling and
the transition paradigm, focusing on the electrification and decarbon-
ization of hard-to-decarbonize sectors such as industry and transport.
It replaces traditional perfect-foresight models with a moving horizon
approach, enabling dynamic responses to evolving future conditions
while reducing computational and data requirements. The methodolo-
gy increases flexibility in managing rapid shifts in resource availability
and extreme weather events, within hardware constraints. Input data-
sets are generated using artificial intelligence, particularly deep neu-
ral networks trained on relevant historical data. Uncertainty is explicitly
incorporated into future curves to reflect forecasting limitations and
overcome structural constraints of moving horizon optimisation. The
research also integrates multiple energy vectors and applies Al-based

preprocessing to aggregate demand across zones and technologies
according to computational capacity. Geographical aspects of e-fuel
production are considered in multi-zone modelling. Expected outcomes
include improved system adaptability, more reliable renewable integra-
tion, and enhanced long-term strategic planning capabilities.
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Hrvatska zaklada za znanost

AMICORC - Afektivna multimodalna interakcija temeljena na konstruiranoj

robotskoj spoznaji

AMICORC - Affective Multimodal Interaction based on Constructed Robot

Cognition

Voditelj projekta / Project Leader: izv. prof. dr. sc. Tomislav Stipanci¢

AMICORC je razvojni znanstveni projekt usmjeren na integraciju spozna-
ja iz ljudske kognicije, kognitivne robotike i interakcije ¢ovjeka i robota
radi razvoja nove teorije i arhitekture robotskog zaklju¢ivanja. Projekt
razvija Teoriju konstruirane robotske spoznaje (TCRC), koja omoguduje
prijelaz s klasi¢ne obrade senzorskih podataka prema kontekstualnoj
anticipaciji i adaptivnoj interakciji. Sustav analizira multimodalne soci-
jalne signale (emocije lica, glasnocu u prostoru, intenzitet pokreta tijela
i sentiment govora) kako bi generirao hipoteze i neverbalne odgovore
robota. Metodologija je implementirana i testirana na stvarnom i virtu-
alnom robotu, uz evaluaciju uporabljivosti primjenom pristupa Wizard
of Oz. Projekt doprinosi razvoju afektivne robotike i tehnologijski pot-
pomognutog ucenja te pokazuje u kojoj mjeri kognitivni robot moze
ucinkovito podrzati obrazovni proces kroz situacijsku utjelovljenost i
prilagodbu kontekstu.

AMICORC is a developmental research project focused on integrating
insights from human cognition, cognitive robotics, and human-robot
interaction to establish a novel theoretical and computational frame-
work for robot reasoning. The project develops the Theory of Construct-
ed Robot Cognition (TCRC), shifting the paradigm from raw sensor data
processing toward contextual anticipation and adaptive interaction.
The system analyzes multimodal social signals, including facial emo-
tion recognition, room loudness, body movement intensity, and speech
sentiment, to generate hypotheses and produce non-verbal respons-
es. The methodology is implemented and validated on real and virtu-
al robotic platforms, with usability evaluated using the Wizard of Oz
approach. AMICORC advances affective robotics and technology-en-
hanced learning, demonstrating how cognitively grounded robots can
support adaptive, context-aware educational interaction and embodied
communication in shared environments.
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Hrvatska zaklada za znanost

DATA-MATION - Podacima vodene metode i alati za konstruiranje i inovacije

DATA-MATION - Data-driven Methods and Tools For Design Innovation

Voditelj projekta / Project Leader: prof. dr. sc. Mario Storga

Najznacajniji ekonomski utjecaj metoda umjetne inteligencije mogao
bi proizadi iz potencijala kao nove “metode inovacija” koja preobliku-
je prirodu procesa i organizaciju istraZivanja i razvoja (R&D). Posljedi¢-
no, bududa istrazivanja o konstruiranju vodenom podacima i umjetnoj
inteligenciji u konstruiranju predstavljaju jednu od najvaznijih novih
istrazivackih tema, zahtijevaju¢i multidisciplinarne pristupe i sinergi-
ju. ProSirenje ljudske inteligencije uz pomo¢
digitalnih vizualizacija, ra¢unalnih modela
i Al alata trebalo bi omoguditi industriji da

oesiBl Process

DATA

ATION

Al’s most significant economic impact could stem from its potential as
a new “method of invention” that reshapes the nature of the innovation
process and the organization of R&D. Consequently, future research on
data-driven design and Al in design is one of the most exciting emerging
topics for the design research community, requiring multidisciplinary
approaches and synergy. The augmentation of human intelligence with
powerful digital visualizations, computa-
tional models, and Al tools should ultimate-
ly enable industries to address the growing

se suoce s rastu¢om slozenodc¢u tehnickih
sustava, procesa proizvodnje i lanca vrijed-
nosti. S tom motivacijom, cilj istraZivackog
projekta DATA-MATION je razviti istrazivacki
okvir za eksperimentalne studije paradigme
konstruiranja vodenog podacima u projek-
tima inZenjerskog konstruiranja i razvoja

50 SUPPO
& 0,

complexity of product design, manufactur-
ing, and the value chain. With the motiva-
tion to take a step forward, the objective
of the DATA-MATION research project is to
develop a research framework for exper-
imental studies of the data-driven design
paradigm within engineering design and

Data-drlveh

design
paradigm

tehnickih sustava. Specifican istraZivacki
fokus projekta je na proucavanju Al alata za
podrsku automatizaciji konstruiranja i istra-
Zivanju novih granica Al pristupa za analiti-
ku procesa konstruiranja, s ciljem poticanja
kreativnosti i donoSenja odluka u inovacijski
orijentiranim projektima razvoja proizvoda i
usluga. Projekt DATA-MATION pridonijet ¢e i
teoriji i praksi konstruiranja vodenog poda-
cima spajajudi interdisciplinarna empirijska
istrazivanja, konceptualizaciju i modelira-
nje. Primjena paradigme vodene podacima
i alata za podrsku Al-ja u procesu konstru-
iranja i inovacija moze dovesti do korisnicki
usmijerenih, kreativnih i kontinuirano azuri-
ranih rjeSenja kroz iteracije koje obuhvadaju
cijeli Zivotni ciklus tehni€kih sustava.

development projects. The specific research
focus will be on studying Al tools to support
design automation and exploring new fron-
tiers of Al approaches for design analytics,
aiming to foster human-machine creativity
and decision-making in innovation-oriented
product and service development projects.
The DATA-MATION project will contribute to
both the theory and practice of data-driven
design by bringing together interdisciplin-
ary empirical research, conceptualization,
and modeling approaches. Applying the da-
ta-driven paradigm and Al support tools in
the design and innovation process may lead
to more user-centered, creative, and contin-
uously updated solutions through iterative
learning that spans the entire life cycle of a
system.
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Hrvatska zaklada za znanost

DENNGA - Razvoj numerickih metoda za modeliranje nove generacije naprednih kompozitnih

konstrukcija

DENNGA - Development of Numerical Methods in Modeling New Generation of Advanced

Composite Structures

Voditelj projekta / Project Leader: prof. dr. sc. Ivica Smojver

Projekt DENNGA je usmjeren na razvoj numericke metodologije za ino-
vativne kompozitne konstrukcije, posebice one proizvedene aditivnom
proizvodnjom uz primjenu kontinuiranih vlakana. Postojeéi numericki
modeli zna¢ajno su pobolj$ani primjenom na nove materijalne sustave
kao i na potpuno nove tehnologije primjene. Analizirani su i perspektivni
materijali, npr. bazaltna vlakna. Ovdje je fokus na numeri¢kom preduvi-
danju mehanickih svojstava kao funkcije proizvodnih parametara (po-
mak, brzina proizvodnje, geometrija kretanja mlaznice itd.). Numericki
modeli su validirani detaljnim CT snimkama i eksperimentalnim epruve-
tama, prema odgovarajuc¢im standardima. Razvoj konstitutivnih mode-
la za ove primjene unaprijeden je viSerazinskim modeliranjem, kako na
razini vlakana i matrice, tako i na razini slojeva. Primijenjeni dio istrazi-
vanja ukljuéuje koristenje numeri¢ke metodologije za odredivanje me-
hanickog ponasanja naprednih zrakoplovnih konstrukcija pri razli¢itim
uvjetima opterecéenja, posebice udarnog opterecenja.

The project DENNGA is focused on the development of a numerical
methodology for innovative composite structures, particularly those
manufactured using additive manufacturing with application of contin-
uous fibres. The existing numerical models are significantly improved
by applying them to novel material systems as well as to completely
new application technologies. Prospective materials e.g. basalt fibres
will be analysed as well. Here, the focus is on the numerical prediction
of mechanical properties as a function of manufacturing parameters
(shift, manufacturing speed, nozzle movement geometry, etc.). These
are validated by the detailed CT scans and experimental test specimens
according to the relevant standards. The development of constitutive
models for these applications includes multiscale modelling not only at
the fibre-matrix level but also at the layer level. The applicative part of
the research is the use of the numerical methodology to determine the
mechanical behaviour of advanced aeronautical structures under vari-
ous loading conditions, especially impact loading.
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Hrvatska zaklada za znanost

FORECAST - Numericka procjena ucinkovitosti 4D ispisanih karotidnih stentova

FORECAST - Numerical evaluation of the effectiveness of 4D printed carotid stents

Voditelj projekta / Project Leader: prof. dr. sc. Igor Karsaj

Jedan od glavnih nedostataka stentova arterija prilikom postupka pro-
Sirenja stenta balonom je o$tecenje stijenke, koje dovodi do pojave re-
stenoze nakon ugradnje stenta. Novi trend na podrucju razvoja stentova
su polimerni biorazgradivi stentovi, koji bi privremeno proSirili lumen
Zile tijekom zacjeljivanja stijenke arterije, a zatim bi se s vremenom raz-
gradili. Medutim, kako su mehanicka svojstva polimera u usporedbi s
metalima puno losija, polimerni stentovi su puno deblji Sto dodatno
uzrokuje nove probleme i rizike. Samo-ekspandirajuéi 4D ispisani sten-
tovi imaju potencijal za smanjenje ovih nedostataka. Unutar projekta ce
se provesti eksperimentalnu procjena medicinske ucinkovitosti takvih
implantata ugradnjom takvog stenta u silikonsku arteriju sa stenozom.
U svrhu razvijanja konstitutivnog modela materijala stenta ¢e se pro-
vesti opsezna mehanicka ispitivanja. Postupak postavljanja stenta nu-
mericki ¢e se modelirati uzimajuci u obzir rast i strukturne promjene
arterije kroz duZi period. To ¢e nam takoder omoguditi stvaranje hipo-
teza o ¢imbenicima koji dovode do restenoze nakon ugradnje stenta.

One of the main drawbacks of the currently used stents is balloon-re-
lated injury of both arteries and stents, leading to in-stent restenosis.
There is also extensive research being conducted on polymer bioresorb-
able stents, that would temporarily expand the luminal area while let-
ting the artery heal, and then degrade over time. However, due to the
inferior mechanical properties of polymers compared to metals, struts
of such stents need to be thicker, causing numerous problems and risks.
Self-expanding 4D printed stents have the potential to reduce these
shortcomings. Therefore, we propose an experimental evaluation of the
medical effectiveness of such stent by the deployment of a 4D printed
stent into stenosed silicone artery. Because the mechanical behaviour of
silicone is not identical to that of an artery, numerical evaluation is also
necessary. For that to be possible, a constitutive model of 4D printed
material is need. Thus, extensive mechanical testing will be conducted,
and a material model fitted. The stenting procedure will numerically be
modelled, taking into account long-term growth and remodelling of an
artery. This will also enable us to hypothesize on factors leading to in-
stent restenosis.
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GREEN-FISH - Zeleni ribarski brodovi

GREEN-FISH - Green Fishing Vessels

Voditelj projekta / Project Leader: prof. dr. sc. Nikola Vladimir

Projekt GREEN-FISH usmjeren je na znanstveno utemeljeno oblikovanje
smjernica za odrzivu dekarbonizaciju hrvatske ribarske flote. Polazeci
od tehnickih, operativnih i trzisnih obiljezja ribarskih brodova, projekt
objedinjuje analizu alternativnih i hibridnih energetskih sustava, opti-
miranje operativnih parametara te razmatranje ekonomskih pokaza-
telja poput poreza na ugljik i sustava trgovanja emisijama. Razvit ¢e
se unaprijedeni emisijski indeks te napredni model analize troskova ti-
jekom Zivotnog vijeka (LCCA), uz primjenu simulacijskih metoda radi
obuhvacanja trzisnih neizvjesnosti. Istrazivanje se temelji na opseznoj
bazi stvarnih podataka prikupljenih s hrvatskih ribarskih plovila, ¢ime
se osigurava vjerodostojna podloga za procjenu ekoloskih, ekonomskih
i sigurnosnih uc¢inaka predloZenih mjera. Kona¢ni je cilj oblikovati sred-
njoro¢ne i dugoro€ne preporuke za prijelaz prema okolisno odgovor-
nom i gospodarski odrZivom razvoju hrvatskoga ribarstva.

The GREEN-FISH project aims to develop scientifically grounded guide-
lines for the sustainable decarbonisation of the Croatian fishing fleet.
Building upon the technical, operational, and market characteristics of
fishing vessels, the project integrates the assessment of alternative and
hybrid energy systems, optimisation of operational parameters, and the
analysis of economic instruments such as carbon taxation and emis-
sion trading schemes. An enhanced emission index and an advanced
Life-Cycle Cost Assessment (LCCA) model will be developed, incorporat-
ing simulation methods to address market uncertainties. The research
is based on an extensive database of real operational data collected
from Croatian fishing vessels, ensuring a reliable foundation for evalu-
ating the environmental, economic, and safety impacts of the proposed
measures. The ultimate objective is to formulate mid- and long-term
recommendations to support the transition towards an environmentally
responsible and economically sustainable Croatian fisheries sector.

GREEN-FISH

Integrated Decarbonisation
Pathway for Fishing Vessels
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Hrvatska zaklada za znanost

Plan-Profit-EZ - Planiranje profitabilnog rada komponenti pametnog energetskog sustava u
samodostatnoj energetskoj zajednici korisStenjem metoda strojnog ucenja

Plan-Profit-EZ - Planning the profitable operation of smart energy system components in a
self-sufficient energy community using machine learning methods

Voditelj projekta / Project Leader: prof. dr. sc. Goran Krajacic

Istrazivacki projekt usmjeren je na planiranje profitabilnog rada kompo-
nenti pametnog energetskog sustava unutar samodostatne energetske
zajednice primjenom metoda strojnog ucenja na temelju stvarnih, po-
vijesnih i prediktivnih mjernih podataka. Sustav je strukturiran kroz tri
klju¢na segmenta: proizvodnju (solarni panel), potro$nju (podesivo DC
opterecenje) i skladistenje elektricne energije (baterija). KoriStenjem
vremenskih podataka o proizvodnji te povijesnih podataka potrosnje
razvit ¢e se modeli predikcije proizvodnje i potroSnje. IoT uredaji, mi-
krokontroleri i senzori omogudit ¢e kontinuirano prikupljanje podataka u
stvarnom vremenu radi unapredenja postojecih skupova podataka i po-
vecéanja to¢nosti modela strojnog ucenja. Krajnji korisnik imat ¢e pristup
trenutnim, povijesnim i prediktivnim podacima putem intuitivne apli-
kacije jednostavnog UI/UX dizajna. Cilj projekta je koriStenjem metoda
strojnog u¢enja predvidjeti proizvodnju i potro$nju te analizom podataka
optimizirati upravljanje elektri€nom energijom na razini dan unaprijed.

Plan-Profit-EZ

Strojno uéenje predikcije

"" Skladigtenje

PV panel

Research project is focused on planning the profitable operation of smart
energy system components within a self-sufficient energy community
through the application of machine learning methods based on real, his-
torical, and predictive measurement data. The system is structured into
three key segments: generation (solar panel), consumption (adjustable
DC load), and electrical energy storage (battery). By using time-series
production data and historical consumption data, predictive models of
energy generation and consumption will be developed. IoT devices, mi-
crocontrollers, and sensors will enable continuous real-time data collec-
tion in order to enhance existing datasets and improve the accuracy of
machine learning models. The end user will have access to real-time, his-
torical, and predictive data through an intuitive application with a simple
Ul/UX design. The objective of the project is to forecast energy generation
and consumption using machine learning methods and to optimize day-
ahead electricity management through advanced data analysis.
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SMOOTHS - Odrziva i optimizirana strategija odrzavanja trupa trajekata u Jadranskom moru

SMOOTHS - Sustainable and Optimized Hull Maintenance Strategy for Ferries in the Adriatic

Sea

Voditelj projekta / Project Leader: prof. dr. sc. Nastia Degiuli

Medunarodna pomorska organizacija prepoznala je obrastanje kao ve-
liki problem s ekoloskog i ekonomskog aspekta. Obrastaj narusava hi-
drodinamicke znacajke brodova, $to dovodi do povecanja zahtijevane
snage, potroSnje goriva i emisija staklenickih plinova. Cilj projekta je
razviti metodologiju koju je moguce uéinkovito primijeniti za optimiza-
ciju rasporeda odrzavanja trupa trajekata koji svakodnevno plove na
lokalnim linijama izmedu otoka i kopna u Jadranskom moru, a koja se
moze lako proSiriti i na druge vrste brodova. IstraZivanje ¢e obuhvatit
hidrodinami¢ko modeliranje, racunalnu dinamiku fluida, predvidanje
rasta obrastaja, termodinamicki model rada brodskog dizelskog mo-
tora te analizu troSkova Zivotnog ciklusa kako bi se procijenili ekoloski i
ekonomski u€inci obrastaja na radne znacajke broda i optimizirale stra-
tegije odrzavanja trupa. Dobiveni rezultati pomoci ¢e brodovlasnicima i
operaterima u odabiru najodrzZivijih strategija odrZzavanja trupa, pobolj-
Sanju operativne ucinkovitosti te osiguravanju uskladenosti s ekoloskim
propisima. Ovo istrazivanje pridonijet ¢e odrzivosti pomorskog prometa
poveéanjem energetske ucinkovitosti i smanjenjem ugljicnog otiska u
Jadranskom moru.

The International Maritime Organization has recognized marine biofoul-
ing as a major issue from both economic and ecological perspectives.
Biofouling degrades the hydrodynamic performance of ships, leading to
propulsion powering penalties, higher fuel consumption, and increased
greenhouse gas emissions. This project aims to develop a methodol-
ogy that can be effectively applied to optimize the hull maintenance
schedule for ferries operating daily on local routes between islands and
the mainland in the Adriatic Sea but could be easily extended to other
ship types as well. The research will integrate hydrodynamic modeling,
computational fluid dynamics, biofouling growth prediction, thermody-
namic model of the marine diesel engine, and Life Cycle Assessment
to evaluate the environmental and economic impacts of biofouling on
ship performance and optimize hull maintenance strategies. The find-
ings will support shipowners and operators in selecting the most sus-
tainable hull maintenance strategies, improving operational efficiency,
and ensuring compliance with environmental regulations. This research
will contribute to maritime transport sustainability by enhancing energy
efficiency and reducing the carbon footprint in the Adriatic Sea.
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Ministarstvo znanosti i obrazovanja, Bilateralni projekti

NET-ZERO SHIPPING - Istrazivanje kljucnih tehnologija neto nulte emisije staklenickih

plinova u pomorskoj industriji

NET-ZERO SHIPPING - Research on Key Technologies of Net Zero Greenhouse Gas Emissions

in Shipping Industry
Voditelj projekta / Project Leader: prof. dr. sc. Nikola Vladimir

Research on Key Technologies for Net-Zero
Greenhouse Gas Emissions in Shipping Industry
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Projekt je usmjeren na sustavno istrazivanje i vrednovanje klju¢nih teh-
nologija potrebnih za ostvarenje neto nulte emisije staklenickih pli-
nova u pomorskom sektoru Republike Hrvatske i Narodne Republike
Kine. Polazedi od suvremenih regulatornih zahtjeva i ciljeva Meduna-
rodne pomorske organizacije, razvit ¢e se visedimenzionalni okvir za
procjenu tehnoloske zrelosti, pouzdanosti, primjenjivosti i gospodar-
ske opravdanosti alternativnih goriva i energetskih sustava, ukljuéujuci
vodik, amonijak, ukapljeni prirodni plin, baterijske sustave i obnovljive
izvore energije. Poseban naglasak stavlja se na analizu troSkova tije-
kom Zivotnog vijeka broda te na izradu scenarija smanjenja emisija do
2030., 2040. i 2050. godine. Na temelju dobivenih rezultata izradit ¢e
se smjernice i vremenski plan tranzicije prema dekarbonizaciji pomor-
skog sektora, uz poticanje znanstvene suradnje i razmjene znanja iz-
medu partnerskih institucija.

The project aims to systematically investigate and evaluate key tech-
nologies required to achieve net-zero greenhouse gas (GHG) emissions
in the shipping sectors of Croatia and China. In line with current regula-
tory frameworks and the International Maritime Organization’s targets,
a multi-dimensional assessment framework will be developed to eval-
uate technological maturity, reliability, applicability, and economic
feasibility of alternative fuels and energy systems, including hydrogen,
ammonia, LNG, battery systems, and renewable energy sources. Par-
ticular emphasis will be placed on Life Cycle Cost Analysis (LCCA) and
the development of emission reduction scenarios for 2030, 2040, and
2050. Based on the obtained results, strategic guidelines and a transi-
tion roadmap toward decarbonized shipping will be formulated, while
strengthening scientific cooperation and knowledge exchange between
partner institutions.
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Horizon Europe

MEDCONNECT - Mediteranska platforma svjetionika za umrezavanje,
Sirenje rjeSenja i ja¢anje regionalnih partnerstava

MEDCONNECT - Mediterranean lighthouse connectivity platform for
scaling up solutions and regional partnerships

Voditelj projekta / Project Leader: prof. dr. sc. Neven Dui¢

BlueMissionDBS2030 - Poticanje prekograni¢nog dijaloga, Sirenje
rjeSenja i mobilizacija financiranja u svjetioniku Dunav-Crno more za
Misiju Ocean 2030

BlueMissionDBS2030 - Supporting cross-border dialogue, scaling
solutions and mobilising finance in the Danube-Black Sea lighthouse
for Mission Ocean 2030

Voditelj projekta / Project Leader: doc. dr. sc. Hrvoje Mikuléié

Erasmus +

VET 5.0 - Transformacija strukovnog obrazovanja kroz napredovanje
usmijerenosti na u¢enika, obrazovanja 5.0 i cjeloZivotnog u¢enja za
industriju 4.0/5.0 u ruralnim regijama

VET 5.0 - Transforming vocational education through advancing
learner-centricity, education 5.0, and lifelong learning for industry
4.0/5.0 in rural regions

Voditelj projekta / Project Leader: prof. dr. sc. Damir Godec

ELIA - Olea Innovate: Unaprjedenje proizvodnje maslina kroz tehnologiju
ELIA - Olea innovate: advancing olive production through technology
Voditelj projekta / Project Leader: doc. dr. sc. Marko Mimica

Interreg IPA Croatia — Bosnia and Herzegovina -
Montenegro

BioWaste2Energy - Energetska tranzicija kroz koristenje naprednih
biogoriva

BioWaste2Energy - Energy transition through advanced biofuels
utilisation

Voditelj projekta / Project Leader: prof. dr. sc. Nikola Vladimir

AIdEE - Umjetna inteligencija za energetski ucinkovite javne zgrade
AIdEE - Artificial intelligence for energy efficient public buildings
Voditelj projekta / Project Leader: izv. prof. dr. sc. Tomislav PukSec

Program Konkurentnost i kohezija 2021. - 2027.

MOBIOT - Razvoj mobilne radne stanice za simulaciju i mjerenje rada
stroja i proizvodnih uvjeta u svrhu efikasne ugradnje loT uredaja u
proizvodnom okruZenju

MOBIOT - Development of a mobile workstation for simulation and
measurement of machine operation and production conditions for
the purpose of efficient Integration of IoT devices in a manufacturing
environment

Voditelj projekta / Project Leader: prof. dr. sc. Hrvoje Cajner

ESGINE - Sustav za integrirano upravljanje i izraéun emisija u
poljoprivredi

ESGINE - System for integrated management and calculation of
emissions in agriculture

Voditelj projekta / Project Leader: prof. dr. sc. Zoran Luli¢

FVTM - Razvoj pametnog sustava Fasek Valve Torque Measurement
FVTM - Development of the Fasek Valve Torque Measurement smart
system

Voditelj projekta / Project Leader: prof. dr. sc. KreSimir Vu¢kovic¢

VANGUARD - IstraZivanje i razvoj integriranih sustava za autonomni
nadzor i sigurnost primjenom bespilotnih letjelica

VANGUARD - Research and development of integrated systems for
autonomous monitoring and security using unmanned aerial vehicles
Voditelj projekta / Project Leader: doc. dr. sc. Bojan $ekoranja

Ministarstvo znanosti i obrazovanja: Bilateralni
hrvatsko-kineski znanstveno-istrazivacki projekti
razmjene u sklopu Programa partnerskih instituta

GRINTELLSHIP - IstraZivanje kljunih tehnologija i opreme za zelene
inteligentne brodove

GRINTELLSHIP - Research on key technologies and equipment for
green intelligent ships

Voditelj projekta / Project Leader: prof. dr. sc. Nikola Vladimir
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