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4. Opis raziskovalnega dela (Research work description):
Vključuje morebitne dodatne pogoje, ki jih mora izpolnjevati kandidat/ka za mladega raziskovalca/ko, ki niso navedeni v razpisu za mlade raziskovalce (It includes any additional conditions that the candidate for a young researcher must meet, which are not listed in the call to tender for young researchers.).


	Slov.: V zadnjih letih se delež objektov z nosilno leseno konstrukcijo v Sloveniji znatno povečuje, s tem pa tudi pomen zanesljivega upravljanja vlage v ovoju stavb. Dolgoročna trajnost lesene gradnje je neposredno odvisna od zagotavljanja nizke in stabilne vlažnosti vgrajenega lesa, saj prekomerna vlaga vodi do razvoja gliv, mehanske degradacije in potrebe po zahtevnih sanacijah ali celo odstranitvi konstrukcijskih elementov. Zaradi kompleksnosti sodobnih lesenih sklopov so tveganja za kondenzacijo in skrite poškodbe večja, dodatne izzive pa predstavljajo tudi težko zaznavna puščanja in vodni izlitki.
V Sloveniji trenutno ne obstaja predpis, ki bi zahteval izvedbo naprednih higrotermalnih simulacij pri načrtovanju lesenih stavb, čeprav bi te omogočale natančnejše napovedovanje gibanja vlage v konstrukciji in preprečevanje poškodb. Cilj raziskave je zato razviti znanstveno podprt protokol za načrtovanje, spremljanje in zaščito lesenih konstrukcij v slovenskih klimatskih razmerah.
V okviru raziskave bomo identificirali tipične konstrukcijske sklope, uporabili dinamične vremenske podatke ter izvedli urne higrotermalne simulacije z orodji WUFI in COMSOL. Simulacije bomo validirali z in situ meritvami vlažnosti in temperature, ki že potekajo na treh realnih objektih. Po potrebi bomo razvili kalibracijske modele za izboljšanje ujemanja med simulacijami in eksperimentalnimi podatki.
Z uporabo tehnik strojnega učenja bomo razvili napovedne modele za zgodnje odkrivanje tveganj povišane vlage in za optimizacijo sanacijskih ukrepov na osnovi velikih podatkov iz stavbnih sistemov. Poseben poudarek bo na razvoju nedestruktivnih diagnostičnih metod, predvsem na uporabi georadarja (GPR) za zaznavanje vlažnosti v masivnih (CLT, DLT) in okvirnih konstrukcijah. Laboratorijsko razvite metode bomo validirali na dolgoročno izpostavljenih modelih ter testirali na številnih dejanskih objektih.
Rezultat doktorske raziskave bo celovit, znanstveno utemeljen protokol za obvladovanje vlage v lesenih stavbah v Sloveniji, uporaben tudi v drugih evropskih klimatsko primerljivih regijah. V okviru projekta bodo pripravljeni znanstveni članki, podatki pa bodo objavljeni skladno z načeli odprte znanosti. Razpoložljiva infrastrukturna oprema Oddelka za lesarstvo omogoča popolno izvedbo načrtovanih raziskav.

Za MR iščemo kandidate biotehniške, tehniške ali naravoslovne smeri.



	Eng.: In recent years, the share of buildings with load-bearing timber structures in Slovenia has increased significantly, highlighting the growing importance of reliable moisture management in building envelopes. The long-term durability of timber construction depends on maintaining low and stable moisture levels in the wood, as excessive moisture leads to fungal decay, mechanical degradation, and the need for extensive repairs or, in severe cases, replacement of structural elements. Due to the complexity of modern timber assemblies, the risks of condensation and hidden damage are higher, and additional challenges arise from hard-to-detect leaks and water intrusions.
Slovenia currently lacks regulations requiring advanced hygrothermal simulation during the design process, even though such simulations would enable accurate prediction of moisture transport and prevent damage. The aim of this research is therefore to develop a scientifically based protocol for the design, monitoring, and protection of timber structures under Slovenian climatic conditions.
The project will identify typical timber construction assemblies, integrate dynamic weather datasets, and perform hourly hygrothermal simulations using WUFI and COMSOL. These simulations will be validated with long-term in situ measurements of moisture and temperature currently ongoing on three real buildings. Where necessary, calibration models will be developed to improve agreement between simulations and experimental data.
Using machine learning techniques, we will develop predictive models for early detection of moisture-related risks and for optimizing remediation strategies based on large datasets from building systems. A particular focus will be placed on developing non-destructive diagnostic methods, especially the use of ground-penetrating radar (GPR) for identifying moisture in mass timber (CLT, DLT) and timber-frame assemblies. Methods developed in the laboratory will be validated on long-term field-exposed models and further tested on numerous real buildings.
The doctoral research will result in a comprehensive, scientifically grounded moisture-management protocol for timber buildings in Slovenia, applicable also to climatically comparable regions across Europe. The project will generate a series of complementary scientific publications, with all data shared in accordance with open science principles. The infrastructure at the Department of Wood Science and Technology fully supports the implementation of the planned research.

We invite candidates with backgrounds in biotechnical, technical, or natural sciences to apply.




5. Priloge, ki jih je treba priložiti ob prijavi (Documents required to be submitted with the application):

	☒ potrdilo o doseženi izobrazbi (proof of completed education)

· kandidat z zaključenim magistrskim študijskim programom (2. bolonjska stopnja)
(candidate who has completed a Master’s degree (2nd Bologna level)): 

· diplomska listina / potrdilo o zaključku študijskega programa 
(diploma certificate / certificate of completion of the study programme)

· priloga k diplomi / potrdilo o opravljenih obveznostih  
(diploma supplement / official transcript of records containing all grades obtained in the study programme)

· kandidat, ki še ni zaključil študija na 2. stopnji 
(candidate who has not yet completed a Master’s degree): 

· potrdilo o do sedaj opravljenih obveznostih z ocenami magistrskega študijskega programa, s katerim se bo kandidat prijavil na doktorski študij 
(official transcript of records listing all courses and grades obtained so far in the Master's degree programme on the basis of which the candidate will apply for enrollment in a doctoral degree programme.) 

☐ nagrade – univerzitetna Prešernova nagrada ali Prešernova nagrada članice Univerze v Ljubljani oz. druga enakovredna nagrada (awards, e.g. Prešeren Prize of the University of Ljubljana, Prešeren Prize of a University of Ljubljana member and/or another equivalent award))

☒ bibliografija (bibliography)

☒ življenjepis (CV)

☐ motivacijsko pismo (motivation letter)

☒ opis dosedanjega sodelovanja pri raziskovalnem delu (description of the candidate's research work)

☐ osnutek idejne zasnove raziskovalnega dela (preliminary research proposal)

☐ priporočilno pismo (letter of recommendation)

☐ druge priloge (other attachments): 






