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PREDGOVOR

Radionica rekonstrukcije i opremanja prve e-ucionice Sumarskoga fakulteta zamisljena je i realizira-
na kao istrazivacki projekt proveden na realnome modelu. Realni model predstavljen je kao klasi¢na
ucionica, a nju je uz odgovarajucu ICT tehnologiju trebalo prilagoditi potrebama ucinkovitoga sav-
ladavanja gradiva programa Sumarskoga fakulteta i suvremenomu nadinu poucavanja. Radionica je
zamisljena kao otvoreni intenzivni oblik rada i nastave po uzoru na ve¢ videnu praksu koja se provodi
u svijetu, kao sto je, primjerice, D-school, a koja odgovara realnim uvjetima projektiranja namjestaja
i opremanja prostora, Sto je i jedan od poslova nasih studenata po zavrSetku studija. Projekt je sluzio
kao edukacijska platforma koja je zapocela s radom 5. 12. 2014. i zavrSila javhom obranom 2. 7. 2015.

Osim poticanja timskoga rada studenti su imali priliku raditi u svim fazama i detaljima projektiranja
doticuci i podrucje drugih struka, kao Sto su termoizolacija, akustika i rasvjeta prostorije (za koju je
provjeru izvrSio ekspert za navedena podrucja). Ova suradnja poti¢e na razmisljanje o budu¢emu
medufakultetskom sudjelovanju na slicnim projektima po uzoru na D-school.

Definicijom e-ucenja ustanovljen je projektni zadatak koji je nadopunjen potrebama svih korisnika,
sto ukljucuje studente, Cistacice i sistemskoga administratora, a pohvalno je i da je anketirana vecina
nastavnoga osoblja. Time se nastojalo udovoljiti Sto vecemu broju potreba i Zelja koje doprinose
ucinkovitijemu rezultatu projekta, a time i provodenja nastave.

Buduci da na Drvnotehnoloskome odsjeku postoji diplomski studij Oblikovanje proizvoda od drva, ide-
ja je bila pozvati studente i ukljuciti ih u projekt kako bi imali mogucnost upotrijebiti steceno znanje na
prakticnome primjeru. Dobra strana toga projekta bila je nepostojanje ¢vrstoga termina zavrSetka pro-
jekta pa je studentima omoguceno da se prvenstveno posvete redovnoj nastavi, a u slobodno vrijeme
pod vodstvom nastavnice / voditeljice projekta usavr$avaju znanja o projektiranju i stvaraju projekt
bez stresa. U sklopu rada na projektu odrzano je niz zajednickih i individualnih konzultacija, prezen-
tacija i predavanja koja su osim redovitoga sastajanja ponedjeljkom u slobodnome terminu za sve
sudionike, sadrzavala i izvanredne sastanke ili odlaske na stru¢ne ekskurzije.

Od ukupno pozvanih Sezdesetak studenata da se prikljuce projektu, odazvalo se devet studenata od
kojih je dio odustao u pocetku. Projekt su pod vodstvom izv. prof. dr. sc. Silvane Prekrat izveli Lana Jarza i



Ana Miseti¢, studenti 1. godine diplomskoga studija Oblikovanje proizvoda od drva te Valentino Sli-
var, student preddiplomskoga studija Drvna tehnologija.

Rjesenja ponudena tim projektom rezultat su proucavanja literature koja obraduje nove moguénosti
uporabe ICT tehnologije u nastavnome procesu, projektiranje suvremenih ucionica i radnih prostora,
samostalnih istraZzivanja te terenskoga rada provedenoga na organiziranim struc¢nim ekskurzijama,
kao Sto su posjeti tvrtkama Drvoproizvod, Rubinic, lkea, Elgrad, Kircek.

U svrhu promidzbe toga projekta, a time i Drvnotehnoloskoga odsjeka, a posebno diplomskoga studi-
ja Oblikovanje proizvoda od drva prezentiran je dio projekta na Tjednu dizajna organiziranome u
Zagrebackoj Laubi, gdje su izloZeni plakati te je odrzana prezentacija u sklopu predstavljanja fakulte-
ta. Projekt je predstavljen i na Drvnotehnoloskoj konferenciji u Opatiji, takoder s izlaganjem plakata i
predavanjem o obrazovanju visokoskolskih stru¢njaka za inovacije.

Voditeljica diplomskoga studija Oblikovanje proizvoda od drva
Izv. prof. dr. sc. Silvana Prekrat



FOREWORD

The workshop on reconstruction and equipping of the first e-classroom of the Faculty of Forestry was
conceived and realised as a research project implemented on a real model. The real model was pre-
sented as a classic classroom, which, with the appropriate ICT technology was to be adapted to the
needs of the effective learning of the curriculum of the Faculty of Forestry and the modern teaching
methods. The workshop was conceived as an open and intensive form of work in line with the already
seen practice in the world, such as the D-school, which meets the realistic requirements of the designing
of furniture and space furnishing, which is one of our students’ jobs at the end of their studies. The
project served as an educational platform which started its work on 5/12/2014 and ended with the
public defense on 2/7/2015.

In addition to encouraging teamwork, students had the opportunity to work in all stages and details
of design, thus also being in touch with areas of work of other professions, such as thermal insulation,
acoustics and lighting of room (which was carried out by experts in these areas). This co-operation
encourages us to think about the future inter-faculty participation on similar projects based on the
D-school model.

The definition of e-learning established the project task which was complemented by the needs of all
users, including students, cleaners and system administrators, and it is praiseworthy that the major-
ity of staff members ware surveyed. This was aimed to meet the majority of needs and wishes which
contribute to the most efficient project results, thus contributing to the teaching processes.

As there is a graduate study programme on Wood Product Design at the Department of Wood Tech-
nology, the idea was to invite students and have them involved in the project for them to have the
opportunity to apply the acquired knowledge in a practical example. The good side of this project was
the absence of a fixed term of the project completion, so it was made possible for the students to pri-
marily be dedicated to the regular classes, and in their free time, under the guidance of their teacher
/ project leader, to perfect their knowledge on design and creation of a stress-free project. As part of
the work on the project, a series of joint and individual consolations, presentations and lectures were
held, which, apart from regular meetings on Mondays during free time of the participants, there were
also included extraordinary meetings or professional excursions.



Of the total of sixty students who were invited to join the project, nine students responded of which
several withdrew at the beginning. The project, led by Associate Professor Silvana Prekrat, PhD, was
conducted by Lana Jarza and Ana Miseti¢, students of 1st year of the graduate study programme
Wood Product Design and Valentino Slivar, undergraduate student of the Wood Technology.

The solutions offered by this project are a result of the study of literature that deals with new possi-
bilities of ICT technology in the curriculum, the design of modern classrooms and workspaces, inde-
pendent researches and field work conducted on organised professional excursions, such as visits to
the companies Drvoproizvod, Rubinié, Ikea, Elgrad, Kircek.

For promotion of this project, thus also promoting the Department of Wood Technology, and espe-
cially the graduate study programme of Wood Product Design, part of the project was presented at
the Design Week organised in Zagreb Lauba, where posters were displayed and a presentation was
held as part of the presentation of the faculty. The project was also presented at the Conference of
Wood Technology in Opatija, also by featuring of posters and a lecture on education of higher educa-
tion specialists for innovation.

Head of the graduate study programme Wood Product Design
Silvana Prekrat, PhD, Associate Professor



RIJEC DEKANA

Pojam ICT-a u drvnoj tehnologiji kojoj pripadam po zvanju, povezan je uglavnom s tehnologijom prerade i obrade
u proizvodnji namjestaja i drvnih proizvoda. Ona je dio STEM podrucja, a njegova je vaznost prepoznata i na
drzavnoj razini.

Visegodisnje iskustvo obnasanja funkcije prodekana otvorilo mi je spoznaje o moguc¢nostima poboljSanja kvalitete
izvodenja nastave s pomocu ICT tehnologije, i to podjednako za Drvnotehnoloski kao i za Sumarski odsjek. Usvo-
jena znanja i vjestine koristenja informatickom opremom povecavaju izravno konkurentnost nasih diplomiranih
inZenjera na trzZistu rada. ICT tehnologija s biranim specijaliziranim ra¢unalnim programima omogucuje osuvre-
menjivanje nastave u nekoliko segmenata koji bi u konacnici trebali rezultirati kvalitetnijim usvajanjem znanja. Je-
dan je od njih uporaba sustava za glasovanje s pripremom pitanja s pomocu racunalnoga programa za numericki
i graficki prikaz rezultata dobivenih odmah nakon izvrSenoga testiranja. Zbog brze provjere i mogucnosti kontinu-
iranoga pracenja napredovanja svakoga studenta, provjeru usvojenoga gradiva moguce je izvoditi Cesto. Dobiveni
rezultati testiranja tijekom semestra omogucuju nastavniku prilagodbu metode i dinamike tijeka prezentiranja
razumijevanju i stupnju usvajanja sadrzaja kolegija tijekom nastave. Preuzevsi &elnu funkciju Sumarskog fakulteta,
opremanje prostora u kojem bi se vrsila edukacija primjene ICT tehnologije u nastavi za mene je postala prioritet,
a ukazala se i financijska mogucnost za izvedbu adekvatnog prostora u kojemu ¢e se ona odvijati.

Za njezino projektiranje osim znanja arhitektonskoga projektiranja i projektiranja namjestaja bilo je potrebno i
iskustvo odrzavanja nastave s koristenjem ICT tehnologijom. Niz idejnih rjeSenja i izvedenih projekata na rekon-
strukcijama i opremanju prostora fakulteta te veliko iskustvo koriStenja racunalom i racunalnim programima u
nastavi izv. prof. dr. sc. Silvane Prekrat znacio je neupitan odabir voditeljice projekta rekonstrukcije i opremanja
ucionice za e-uc€enje. Hvalevrijedan je bio i njezin prijedlog ukljuenja studenata u navedeni projekt.

lako tada nisam imao uvid u Sirinu i opseg projekta, vijerovao sam u uspjeh zbog iskustva projektiranja kojim se
iskazala u ve¢ nekoliko prostora fakulteta. Osim toga ona je prva uvela koristenje racunalnim programima koje je
ostvarila brojnim donacijama tvrtki s kojima suraduje, a ra¢unala i raCunalni programi neizbjezni su dio njezine
nastave u predmetima kojih je nositeljica.

Dekan Sumarskoga fakulteta
Prof. dr. sc. Vladimir Jambrekovié¢



DEAN’S MESSAGE

The concept of ICT in wood technology, to which | belong by profession, is mainly connected with the technology
of treatment and processing in production of furniture and wood products. It is a part of the STEM area, and its
importance was recognized at the state level as well.

The many years of experience gained in the position of a Vice Dean, opened my understanding on the possibili-
ties of improving the quality of teaching with ICT technology, equally of the Department of Wood Technology
and the Department of Forestry. The acquired knowledge and skills of using IT equipment directly increase the
competitiveness of our graduated engineers in the labour market. ICT technology with selected specialised com-
puter software enables upgrading of teaching in several segments, which should ultimately result in better quality
of acquisition of knowledge. One of them is the use of a voting system with the preparation of questions with
computer software for a numeric and graphical display of obtained results immediately after testing. Due to the
quick check and the possibility of a continuous monitoring of progress of each student, the test of the acquired
knowledge can be frequently performed. The obtained test results during the semester allow the teacher to
adapt the method and dynamics of the presentation to the understanding and the degree of the course content
during the course. Having taken over the head function at the Faculty of Forestry, the equipping of the rooms
where the education was to be provided with the use of ICT technology in teaching, a financial opportunity pre-
sented itself for the equipping of the adequate space in which it will take place. For its design, beside the knowl-
edge of architectural design and furniture design, the experience of teaching with use of ICT technology was
also needed. Many preliminary solutions and implemented projects on reconstructions and equipping of faculty
space and a great experience of use of computers and computer programmes in teaching of Associate Professor
Silvana Prekrat, PhD, meant an unquestionable selection of the project leader for reconstruction and equipping
the e-classroom. Also praiseworthy was her proposal for the inclusion of students in the aforementioned project.
Although | did not have the insight into the width and the scope of the project at that time, | believed in its suc-
cess due to her experience in design which was already demonstrated in several faculty spaces. In addition to this,
she was the first one to introduce the use of computer software which she made possible by numerous donations
of the companies she works with, and computers and computer software are an inevitable part of her teaching
in courses she teaches.

Dean, Faculty of Forestry
Professor Vladimir Jambrekovi¢, PhD
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INTRODUCTION

Vremenom je ucionica koja je do nedavno sluzila kao
raCunalna, postala troSna i gotovo neupotrebljiva, tj.
opasna za boravak. Buduci da su u posljednjemu peri-
odu nedostatci bili sve ucestaliji, sitni popravci nastalih
ostecenja, kao Sto je, primjerice, padanje Zbuke sa stro-
pa, bili bi samo polovi¢no rjesenje. Uz konstataciju da je
potrebno modernizirati nastavu koja ukljucuje uvodenje
elektronicke opreme koja iziskuje promjenu instalacija,
dekan prof. dr. sc. Vladimir Jamrekovi¢ donio je odluku
o temeljitoj rekonstrukciji i opremanju ucionice kako bi
bila prilagodena danasnjim potrebama u nastavi.

Prvi korak u projektiranju bila je analiza rjesenja opre-
manja postojedih ucionica na fakultetu pri ¢emu se u
novome projektu nastojalo preuzeti dobra rjesenja,
izbjedi nedostatke ili, pak, sadrzaj projektnoga rjesenja
prilagoditi novim potrebama ucenja. Paralelno su se
proucavali primjeri opremanja slicnih ucionica u svi-
jetu te je obradivana literatura koja se odnosila na
odredivanje uvjeta koje treba ispuniti takav prostor i
oprema u njemu. lzrada projekta planirana je i izve-
dena u 6 faza.

Introduction

Over time, the classroom which up until recently was
used as a computer classroom, has become worn out
and almost useless, i.e. dangerous for stay. Since over
the last period, the deficiencies were more frequent,
minor repairs of resulting damages, such as, for exam-
ple falling of the ceiling mortar, would only be a half
solution. With the conclusion that it was necessary to
modernise teaching which involved introduction of
electronic equipment which requires a change of in-
stallations, the dean, Prof. Vladimir Jamrekovi¢, PhD
made a decision on the thorough reconstruction and
equipping of the classroom which would be adapted
to today’s teaching needs.

The first step in the design was an analysis of the solu-
tion of equipping the existing classrooms at the faculty,
during which the new project would try to find good
solutions, avoid deficiencies or, to adapt the content of
the project solutions to the new learning needs. Exam-
ples of similar classroom equipment in the world were
parallelly studied, and literature was used relating to
the determining of conditions which are to be met for



Nit vodilja kroz projekt bila je funkcionalno rjesenje
ucionice Ciji je prijedlog rjesenja utemeljen na multivari-
jantnoj analizi prostorije koja ukljuuje unaprjedenje
kvalitete boravka u prostoriji odabirom materijala i
boja, definiranjem sadrzaja i oblika namjestaja i op-
reme, poboljSanjem mikroklime i smanjenjem zracenja
nastalih djelovanjem elektronicke opreme, odabirom
obloga i namjestaja u skladu s funkcijom, akustickim
i ostalim tehnickim zahtjevima. Funkcionalnost je
usmjerena na korisnika koji ¢ini centralno mjesto pro-
jektiranja postujuci norme, pravila projektiranja i Zelje
korisnika.

such space and the equipment in it. Project design was
planned and implemented in 6 phases.

The guiding idea through the project was a functional
solution of the classroom whose solution proposal was
based on the multivariate room analysis which include
improvement of the quality of stay in the room by the
selection of material and colours, by defining the con-
tent and the shape of furniture and equipment, by im-
proving the microclimate and by reduction of radiation
generated by the operation of electronic equipment,
by selection of coverings and furniture in line with the
function, acoustic and other technical requirements.
The functionality is focused on the user who makes the
central design spot being compliant with the stand-
ards, design rules and user desires.

Introduction 11



12

el p—

PROJECT TASK

Projektnim zadatkom predvidena je prenamjena ucionice
za e-u€enje koja pod pojmom funkcionalne moguc¢nosti
odrzavanja nastave podrazumijeva upotrebu najnovije
informaticke opreme i raCunalnih programa usmjerenih
prema potrebi modernoga izvodenja nastavnih jedinica.
Bududi da projektni zadatak nije definirao pojedinosti,
nakon proucene literature te anketiranja buducih koris-
nika projektni zadatak je dobio dopunu koja treba defini-
rati: SadrZaj opreme i namjestaja, raspored instalacija,
namjestaja i opreme ucionice, toplinsku ucinkovitost
ucionice, akustiku ucionice, odnos ugradenih materi-
jala i svjetla u odnosu na odbljesak, ekologi¢nost i
oporabnost upotrijebljenih materijala, estetska svo-
jstva odabranoga materijala, produktivnost rada pod
utjecajem boja, tekstura i biljaka, odrzavanje i ¢is¢enje,
image Drvnotehnoloskoga odsjeka, projektiranje namje-
Staja prilagodenoga namjeni ucionice, potrebama i
Zeljama korisnika te podzastupljenim skupinama (inva-
lidima u kolicima i nadprosjecno visokoj i niskoj popu-
laciji studenata) s rjeSenjem odlaganja kaputa, torba i
osobnih stvari.

Project task

The project task envisages the conversion of the e-
learning classroom which, under the concept of func-
tional possibility of teaching, implies the use of the
latest computer equipment and computer programs
directed to the needs of modern presentation of teach-
ing units. As the project task did not define the details,
following the studied literature and future users survey,
the project task was given a supplement which specified
the areas to be defined: Contents of equipment and fur-
niture, layout of installations, furniture and classroom
equipment, classroom thermal efficiency, classroom
acoustics, relationship of installed materials and light in
relation to glow, ecologicity and usability of the mate-
rials used, aesthetic properties of the selected materi-
als, work productivity under the influence of colours,
textures and plants, maintenance and cleaning, Image
of the Department of Wood and Technology, Design of
furniture customised for classroom use and the needs
and wishes of users for the under-represented groups
(disabled persons in wheelchairs and over- and under-
average height population of students), design of stor-
age of coats, bags and personal belongings.



Proj

|zmjera prostora

1. Faza Stage 1
PROJEKTNI ZADATAK PROJECT TASK

Narucitelj, Predavanja, Literatura Contractor, Lectures, Literature
Definicija e-u€enja Definition of e-learning

Ucionica Classroom Potrebe i Zelje korisnika User needs and wishes
ektiranje prostora Design of space Projektiranje namjestaja Design of furniture Definiranje opreme / Definition of equipment

2. Faza Stage 2
SNIMAK POSTOJECEGA STANJA CURRENT STATUS RECORDING

Izmjere, Snimanje, Tehni¢ka dokumentacija Measuring, Recording, Technical documentation

Izrada tehnickih Snimanje potrebnih Termovizijsko snimanje Izrada troskovnika gradevinskih
Measuring of space crteZa prostora gradevinskih radova rekonstrukcije Themovisual recording i obrtnickih radova
Creating technical Recording of required construction
drawings of space works of reconstruction

Tehnicka
svojstva
Technical
Properties

Aesthetic
Properties

Creating bill of quantities of
construction and trade works
3. Faza Stage3

DEFINIRANJE DODATNIH UVJETA | ODABIR MATERIJALA
DEFINING ADDITIONAL CONDITIONS AND SELECTION OF MATERIALS

Literatura, Ankete, Izmjere, Terenski rad Literature, Surveys, Measuring, Field Work

Estetska

Image
svojstva

fakulteta
Image of
the Faculty

Rasvjeta

Potrebe i zelje
Lightning

Uvjeti radne
korisnika ucinkovitosti
Work efficiency

conditions

Tehnologi¢nost

Ekologi¢nost
Technologicality

Ecologicality
Needs and wishes

Oporaba  Trziste
of users

Cjenovni
Recycling  Market

razred

Pricing
Class

4. Faza Stage 4

IDEJNA RJESENJA NAMJESTAJA | UCIONICE | ODABIR ZA DALJNJU RAZRADU

Skice, 3D modeli Drafts, 3D models

PRELIMINARY DESIGN OF FURNITURE AND CLASSROOM AND SELECTION FOR FURTHER DEVELOPMENT

IzloZbe

Idejno rjesenje interijera 1i 2 Idejno rjesenje interijera 3 i4
Conceptual interior design 1 and 2 Conceptual interior design 3 and 4

5. Faza Stage 5
1ZRADA TEHNICKE DOKUMENTACIJE PREPARATION OF TECHNICAL DOCUMENTATION
Proracuni, Graficka dokumentacija, Tekstualna dokumentacija Calculations, Graphical Documentation, Textual documentation
Tehnicki crtezi Tehnicki opisi Sastavnice Ponude Troskovnici
Technical drawings Technical Descriptions Bill of materials Quotations Bill of Quantities

6. Faza Stage 6
PROMIDZBA PROJEKTA PROJECT PROMOTION

Brosura Letak Obrana projekta
Web Booklet Leaflet Project defence

Virtualni model Fizicki model Prototip 3D modeli i vizualizacije Virtual Model Physical Model Prototype 3D models and visualisations
Web
Exhibitions

REALIZACUA
REALIZATION
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CURRENT STATUS REPORT

Buduci da je rije¢ o rekonstrukciji postojece ucionice,
bilo je potrebno utvrditi postojece gradevinsko stanje
prostorije. lako postoji dokumentacija u obliku tlocrta,
izvrSena je izmjera koja je potvrdila da stanje na tlocrtu
nije odgovaralo izmjerenome. Osim toga sacuvani
tehnicki crtezi zgrade sadrzavali su samo tlocrte, pa je
za crtanje zidova i vertikalnih presjeka trebalo izvrsiti
dodatna mjerenja. Na temelju izmjera izvedeni su
tehnicki crtezi tlocrta kao i nacrt sva 4 zida.

IzvrSen je pregled elektri¢nih i mreznih instalacija s
brojem i pozicijama prikljucnih uti¢nica i prekidaca.
Radi utvrdivanja potrebnih radova rekonstrukcije
izvrSen je pregled stanja zidova i stropa. lzmjerene su
povrsine zidne i podne obloge te volumen kaljeve peci
predvidene za rusenje.

Current status report

ROOM CONDITION ANALYSIS

Since it was a matter of the reconstruction of the exist-
ing classroom, it was necessary to establish the exist-
ing construction status of the room. Although there is
a documentation in the form of a ground plan, measur-
ing was carried out which confirmed that the condi-
tion on the ground plan did not match that which was
measured.

Besides, the preserved technical drawings of the build-
ing contained only ground plans, so additional measuring
needed to be done for the drawing of walls and vertical
sections. Based on the measuring, technical drawings of
the ground plan as well as the plan of all 4 walls.

An inspection was conducted of electrical and network
installations with the number and positions of sockets
and switches. To determine required reconstruction
works, an inspection of the state of walls and ceiling was
conducted. Measured were the surfaces of the wall and
floor coverings and the volume of the tile stove planned
for demolition.
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TERMOGRAFSKO SNIMANIJE

Pri projektiranju obavljeno je termografsko snimanje
kako bi se provijerila toplinska izolacija i izvrsili uvidi u
eventualna toplinski nepovoljna mjesta koja je potreb-
no sanirati. Termovizijske snimke prikazuju kriticna
mjesta na spoju sjevernoga zida i stropa, na plohama
oko doprozornika, uz prozorsku klupcicu te iza radi-
jatora. Kako se projektnom idejom predvida uklanjanje
postojece zidne obloge (lamperije), uklanjanje dotra-
jale elektricne i mrezne instalacije koja ¢e naknadno
biti ugradena podzbukno, izoliranjem sjevernoga zida
postiglo bi se smanjenje toplinskih gubitaka.

Raspon vidljivih razlika u temperaturi jasno je upuéivao
na potrebu izvedbe bolje izolacije, a pomisljalo se i
na ukljuéivanje u projekt Renew school, kojim bi bilo
potrebno izmijeniti postojece prozore drvoaluminjskim.

17.4 °C
£=1.00

Current status report

THERMOGRAPHIC RECORDING

Thermographic recording was conducted for the de-
sign to check the thermal insulation and to have an
insight into the potential thermally inadequate points
which needed to be repaired. The thermovisual re-
cordings show critical points on the joint of the north-
ern wall and ceiling, on the areas around the window
casing, at the window sill and behind the radiators. As
the project idea envisages the removal of the existing
wall coverings (wood panelling), the removal of over-
due electrical and network installations which would
subsequently be concealed under the plaster, by the
isolation of the north wall, the reduction of the ther-
mal losses would be achieved.

The range of visible differences in temperature clearly
indicated the need for a better insulation, and conside-
red was the participation in the Renew school project,
through which it would be required to replace the exi-
sting windows with wood-aluminium windows.




Pregledom ucionice, popisom potrebnih gradevinskih i
obrtnickih radova te uvidom u literaturu, odredeni su
dodatni uvjeti dopune projektnoga zadatka.

Na temelju izvrSenoga pregleda i termovizijskoga sni-
manja popisani su predvideni potrebni gradevinski i
obrtnicki radovi radi izrade troSkovnika.

Postavljanjem dodatnih uvjeta nastojalo se izbjedi slje-
dece: odlaganje torba na podu, koriStenje uti¢nicamai
prekidacima razlicitoga oblika i postave na raznim visi-
nama te dodatnih strujnih i mreznih kablova za racunala.
Takoder je utvrdeno da se minimalnim ulaganjem u
izolaciju zidova mogu postici velike energetske ustede
pri grijanju prostorije.

THE LIST OF
REQUIRED CONSTRUCTION
AND FIT-OUT WORKS

With the inspection of the classroom, a listing of re-
quired construction and trade works and the insight
into the literature, additional conditions were added
to the project task.

Based on the performed inspections and thermovisual
recording, the required construction and trade works
were listed to make a bill of quantities.

By setting the additional requirements, it was an inten-
tion to avoid the following: storing bags on the floor,
use of sockets and switches of different shapes and
placement at various heights and additional electrical
and network cables for computers. It has also estab-
lished that through a minimum investment in the insu-
lation of walls, great energy savings can be achieved in
room heating.

The list of required construction and fit-out works 17
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The list of required construction and fit-out works




Osnovno je pravilo projektiranja uvazavanje potreba i
Zelja svih korisnika. Stoga je sastavljena anketa i pro-
vedeno je anketiranje svih korisnika (studenata, nas-
tavnika te su izvrSene konzultacije sa Cistacicama i ad-
ministratorom mreZnoga sustava). Broj i poloZaj radnih
mjesta studenata i nastavnika uvjetovan je povrSinom
ucCionice, veli¢inom radnoga mjesta te normama
za projektiranje ucionica i namjestaja. Uz postojedi
razmjestaj promatrano je i Sest izvedaba razmjestaja
radnih mjesta unutar ucionice.

DEFINITION OF ADDITIONAL
CONDITIONS AND SELECTION
OF MATERIALS

DETERMINING THE POSITION OF WORKPLACES FOR
STUDENTS AND TEACHERS

Criteria of determining the position and placement of
workplaces

The principal rule of design is the appreciation of the
needs and wishes of all users. Therefore, a survey was
prepared and it was conducted on all users (students,
teachers and consultations are conducted with cleaners
and the network administrator). The number and posi-
tion of workplaces of students and teachers was condi-
tioned by the size of the classroom, the size of the work-
place and the standards for the design of classrooms
and furniture. With the existing layout, six more layouts
of workplaces in the classroom.

Definition of additional conditions and selection of materials 19
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U ovome dijelu projekta provjerava se sukladnost nor-
ma s pojedinim rjeSenjima koje se odnose na: vidlji-
vost projekcije s obzirom na veli¢inu i udaljenost,
horizontalni i vertikalni kut gledanja projekcije sa svih
predvidenih mjesta u ucionici, razmak izmedu redova
klupa te dimenzije radnoga mjesta.

Definirani su sljedeci kriteriji:

Pristup profesora studentu, uklopljenost postojecega
nadsvjetla, pristup za osobe s invaliditetom i smanje-
nom pokretljivoséu, kut zakretanja glave pri gledanju
prezentacije, vidljivost uvjetovana udaljenos¢u od
projekcije, vidljivost uvjetovana kutom pod kojim se
gleda na projekciju, stupanj odbljeska vanjskoga svje-
tla na monitor, rjeSenja postave strujnih i mreznih vo-
di¢a, dostupnost racunala administratoru mreznoga
sustava, osvijetljenost prostora vanjskim svjetlom,
vidljivost ulaznih vrata s radnoga mjesta, veli¢ina pros-
tora za nastavnika, raspoloZivost koli¢ine zida za plocu
i projekciju, povrsina radnoga prostora za studenta,
mogucnost nadzora rada studenata, iskoristivost pro-
stora zidova za police i ormariée, oblik i raspoloziva
Sirina i dubina radnoga mjesta za studenta, dostupnost
prozora radi otvaranja i ¢is¢enja.

S obzirom na zadane kriterije svakomu je kriteriju pri-
dodana ocjena koja predstavlja povezanost kriterija i
kvalitete u predo¢enome rasporedu radnih mjesta.

RjeSenja su zadovoljavala sa 64 — 84 bodova od uku-
pnih 100.

Za daljnju razradu izabrana su 2 rjeSenja s najveéim
brojem bodova (84 i 78).

Oba koncepta predvidaju oblaganje isto¢noga i zapad-
noga zida drvenom oblogom. Koncept 1 s klasi¢nim
(poprecnim) rasporedom radnih mjesta za oblaganje

lzvedaba razmjestaja radnih mjesta unutar ucionice
Layouts of workplaces within the classroom
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In this part of the project, the conformity of standards
with individual solutions were checked relating to: pro-
jection visibility in terms of size and distance, horizon-
tal and vertical viewing angle of projections from all
planned places in the classroom, the distance between
the rows of benches and workplace dimensions.

The following criteria were defined:

The access of the professor to the student, the fit of
the existing lights above, access for disabled and limi-
ted mobility persons, angle of the head rotation when
viewing the presentation, visibility conditioned by the
distance from the projection, visibility conditioned by
the angle at which the projection is viewed, the degree
of external light glare on the monitor, placement solu-
tions of electrical and network conductors, computer
availability to the network administrator, lightning of
the room by external light, visibility of entrance door
from the workplace, the size of space for the teacher,
availability of the size of the wall for the board and the
projection, the size of the workspace for the student,
the possibility to supervise the student work, the usa-
bility of the wall space for shelves and cabinets, shape
and available width and depth of workplace for the
student, window availability for opening and cleaning.

Given the set criteria, each criterion was assigned a
grade which represents the correlation of criteria and
quality in the layout of the workplaces.

The solutions met between 64 — 84 points out of the total
of 100.

For further elaboration, 2 solutions with the highest num-
ber of points (84 and 78) were selected.

Both concepts envisage lining of the east and west wall
with a wooden covering. Concept 1 with the classic
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koristi se punom oblogom na koju je na zapadnome zidu
predvidena ugradnja interaktivne ploce, a na istocnome
namjestaj za odlaganje. Za 2. koncept s uzduznim raz-
mjestajem radnih mjesta predloZena je letvi¢asta ob-
loga koja predvida razli¢éite moguénosti odlaganja na
objema stranama, dok je interaktivna plo¢a smjestena
na juznome zidu nasuprot prozora.

Prema rezultatima ankete koje su provedene sa svim
djelatnicima koji sudjeluju u izvodenju nastave moze
se zakljuciti da se veéina nastavnika koristi ili se ima u
planu koristiti ICT tehnologijom u nastavhome proce-
su, a €ak se 59 % nastavnika koristi programom Merlin
ili to misli uciniti u skoroj buduénosti. S obzirom na ve-
lik broj predanih zahtjeva za e-kolegije koji je uslijedio
nakon anketiranja, potreba e rasti. Iz ankete je vidljivo
i da 32 % nastavnika ima potrebu za koristenjem CAD/
CAM racunalnim programima, sto je bio takoder vazan
kriterij pri odlucivanju opremanja ucionice. Vrijednost
izvrSenoga anketiranja odnosi se i na daljnji proces op-
remanja ostalih predavaonica jer su ustanovljene navike
nastavnoga osoblja koje nastavu odrzava uglavhom
stojedi (91 %), dok neki i stoje i sjede (19 %). Zanimljiva
je i iskazana Zelja za koristenjem interaktivnom ploc¢om
(35 %), a potrebu za odrzavanjem videokonferencija
izrazilo je 49 % anketiranih, dok bi 51 % voljelo imati
mogucnost uvida u sadrzaj racunala studenata sa svo-
jega radnog mjesta.

Osim navedenoga korisnici su izrazili Zelju da bi ucionica
trebala imati poruku identiteta Drvnotehnoloskoga
odsjeka i Sumarskoga fakulteta te je radi toga poZeljno
upotrijebiti drvo i drvne materijale za namjestaj i

(transversal) layout of workplaces for lining uses a full
covering for which an interactive whiteboard is planned
to be installed on the west wall, and on the east wall
furniture for storage. For Concept 2 with longitudinal
layout of workplaces, proposed was panel covering
which provides different options of storage on both
sides, whereas the interactive whiteboard is located on
the south wall opposite the window.

The requirements of classroom users

According to the results of the survey conducted on
all employees participating in teaching, it can be con-
cluded that most teachers uses, or is planning to use
ICT technology in the teaching process, and even 59
% of teachers uses the Merlin program or is conside-
ring doing so in the near future. Given the large num-
ber of submitted applications for e-courses which fo-
llowed the survey, the need will increase. The survey
also shows that 32% of teachers have the need to use
CAD/CAM computer programs, which was also an im-
portant criterion for the decision on the equipping of
the classroom. The value of the conducted survey also
relates to the further process of the equipping of other
lecture halls because it was also established that the
teaching habits of the teaching staff who teach mostly
standing (91%), whereas there are some who both sit
and stand (19 %). Also interesting was an expressed
wish to use an interactive board (35 %), whereas the
need to hold videoconferences was expressed by 49%
of the respondents, while 51 % would love to have the
opportunity to see the content of the student compu-
ters from their workplace.

Beside the above mentioned, the users also expressed
their wish for the classroom to have a message of the

Definition of additional conditions and selection of materials



Raspored radnih mjesta i pozicije invalidne osobe — 84 bodova
The layout of workplaces and a position of a disabled person — 84 points

Raspored radnih mjesta i pozicije invalidne osobe — 78 bodova
The layout of workplaces and a position of a disabled person — 78 points
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uredenje interijera. Ostale Zelje takoder su razmatrane
u idejnim rjeSenjima opremanja, no nije bilo moguce
zadovoljiti bas sve, a one su bile sljedece: upotreba svi-
jetlih boja, zeleni pod, kutak za odmor —trosjed, barska
stolica, ve¢i monitor za predavaca, dobra rezolucija pro-
jektora, odrzavanje i obnavljanje dotrajale racunalne
opreme, dobra akustika, smanjenje jeke, nevidljivi
kablovi, suvremeni dizajn, opremanje ucionice drvom,
drveni pod, drveni materijali u interijeru s vidljivom
teksturom, uklanjanje torba s poda.

Iz uvida velicine raspoloZivoga prostora, literature za pro-
jektiranje ucionica za nastavu uz pomo¢ ICT tehnologija
kao i anketiranja nastavnoga osoblja i studenata defini-
rane su potrebe opremanja sljedeé¢im namjestajem:

* Stol za nastavnika 1 kom

* Radni stol za studente s 2 radna mjesta — 7 kom

* Radni stol za podzastupljenu skupinu studenata u
koju pripada 1 invalidna osoba u kolicima

* Radni stol za nadprosjecno visoke osobe — 1 kom

* Govornica za predavanja uz koju predavac stoji—1 kom

* Police za odlaganje

e Ormari za pohranu raznoga sadrzaja

e Ormarié¢/polica za pisa¢ A4

* Cvjetnjak

e Vjesalica za kapute.

identity of the Department of Wood and Technology
and the Faculty of Forestry, and it was therefore de-
sirable to use wood and wood materials for furniture
and interior decoration. Other wishes were also con-
sidered in the preliminary solutions of equipping, but
it was not possible to satisfy all of them, but they were
as follows: use of bright colours, green floor, a rest cor-
ner — a tree-seater, a bar stool, a larger size monitor for
the lecturer, good projector resolution, maintenance
and renewal of obsolete computer equipment, good
acoustics, echo reduction, invisible cables, modern
design, equipping the classroom with wood, wooden
floor, wood materials in the interior with visible tex-
tures, removing bags from the floor.

Determining furniture type and colour

From the insight into the size of available space, the
literature for the classroom design for classes with
assistance of ICT technology as well as the surveyed
teaching staff and students, defined were the needs
for the equipping with the following furniture:

* Ateacher desk 1 pce

* A workdesk for students with 2 workplaces — 7 pces

* A workdesk for under-represented group of stu-
dents with 1 disabled person in a wheelchair

*  Workdesk for above average tall persons — 1 pce

*  Alecture stand where the lecturer stands — 1 pce

e Shelves for storage

*  Cabinets for storage of various contents

e Cabinet/shelf for A4 printer

*  Flower bed

*  Coat hanger.

Definition of additional conditions and selection of materials



U ovome projektu u jednoj od inacica (koncept 1)
upotrijebljeni su prepravljani postojeéi stolovi Ccije
su dimenzije 170 x 92 x 71 cm. Bududi da su za rad
predvideni novi monitori manje debljine od postojecih,
Sirina ploce je s 92 cm smanjena na 65 cm. Polaziste za
odredivanje dimenzija radnih mjesta bile su norme uz
prilagodavanje antropometriji i zdravstvenomu stanju
korisnika kao i informatickoj i ostaloj opremi koja ce
biti koristena.

Uvidom u programski ugovor za akademsku godinu
2014./2015. i izabrane ciljeve i aktivnosti koji su
predvideni za provedbu u navedenoj akademskoj go-
dini, u projektno rjesenje u okviru cilja 2 — Olaksanje
pristupa studiju podzastupljenim skupinama stude-
nata uzete su u obzir potrebe za osiguravanjem pro-
storne pristupacnosti za studente s invaliditetom, Sto
je navedeno u aktivnosti 2. Podzastupljena skupina u
ovome projektu odnosi se na studente sa smanjenom
pokretljivos¢u koji se koriste invalidskim kolicima. Na
temelju literature, kao Sto je pravilnik o osiguranju
pristupacnosti gradevina osobama s invaliditetom i
smanjenom pokretljivosti, uzete su u obzir dimen-
zije potrebne za neometano kretanje i rad. Za njih je
predvideno 1 radno mjesto koje je inkluzivno pa se
njime mogu koristiti i ostale osobe, te je otvor ulaza,
tj. vratno krilo dimenzijama prilagodeno za prolaz in-
validskih kolica.

Osim navedene grupacije studenata izmjerom je usta-
novljen velik raspon visina studenata od 156 do 200 cm.
lako visinom 50 % studenata ulazi u skupinu od 176 do

Determination of workplace dimensions

In this project, in one of the versions (Concept 1) used
were the adjusted existing desks whose dimensions
were 170 x 92 x 71 cm. As for the work are planned
new monitors of lesser width from the existing, the
width of the board was reduced from 92 cm to 65cm.
The starting point for determining the dimensions of
workplaces were the standards with the adjustment to
anthropometry and health status of the user, as well as
the computer and other equipment to be used.

Conditions for equipping of classrooms for the under-
represented groups of students

By inspecting the program contract for the academic
year 2014/2015 and the selected objectives and activi-
ties planned for the implementation in the mentioned
academic year, in the project solution within objective
2 — Facilitating access to the study to the under-rep-
resented student groups were considered the require-
ments for facilitating space accessibility for students
with disabilities, as listed in activity 2. The under-rep-
resented group in this project refers to students with
reduced mobility using wheelchairs. Based on the lit-
erature, such se the rulebook on the facilitating access
to building for persons with disability and reduced mo-
bility, dimensions required for unhindered movement
and work were considered. For them, 1 workplace
is provided, which is inclusive and it can be used by
other persons as well, and the entrance opening, i.e.
the door dimensions are adjusted for the passage of
wheelchairs.

In addition to the mentioned group of students, through
the measuring, it was established that there is a large
range of student heights from 156 to 200 cm. Although,
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186 cm, malen, ali ne beznacajan broj studenata izvan-
prosjecnih je antropometrijskih velicina. S obzirom na
broj takvih osoba predviden je jedan poviseni stol s 2
radna mjesta, pa je njegova visina uveéana za 5 cm.

Prema rezultatima ankete moze se zakljuciti da se ve-
¢ina nastavnika koristi ili se ima u planu koristiti ICT
tehnologijom u nastavnome procesu. S obzirom na ve-
lik broj predanih zahtjeva za e-kolegije koji su uslijedili
nakon anketiranja, potreba ce rasti. Popis potrebne
opreme i racunalnih programa prilagoden je zahtjevi-
ma nastavnoga osoblja. S obzirom na veliku potrebu
koriStenja CAD programima i optereéenosti postojecih
racunalnih ucionica, oprema koja se predlaZe ukljucuje
i mogucnost rada s CAD/CAM programima.

Popis racunalne opreme je sljededi:

* 17 grafickih radnih stanica

* 17 monitora podesivih prema visini i nagibu
* 1interaktivna ploca s konzolnim projektorom
* 1 mrezni A4 printer

* bezZi¢na mreza

» elektronski sustav za glasovanje.

Ostalu predvidenu oprema u ucionici sacinjavaju:
* nova stropna rasvjeta

* nova zidna rasvjeta

* uredaj za klimatizaciju prostorije.

50 % of students are in the group of 176 to 186 cm, which
is small but not insignificant, the number of students of
above averaged is of anthropometric sizes. Regarding the
number of such persons, a raised desk with 2 workplaces
is planned, and its height is increased by 5 cm.

Computers and computer software

According to the survey results, it can be concluded that
most teachers use, or intend to use ICT technology in the
teaching process. Given the large number of the sub-
mitted applications for e-courses, which followed the
survey, the need will increase. The list of the required
equipment and computer programs is adjusted to the
requirements of the teaching staff. Given the great need
to use CAD programs and the load of existing computer
classrooms, the proposed equipment included the pos-
sibility of work with CAD/CAM programs.

The list of computer equipment is as follows

* 17 graphic workstations

e 17 adjustable height and tilt monitors

* 1interactive board with a console projector
* 1 network A4 printer

* wireless network

* electronic voting system.

The other planned equipment in the classroom includes:
* new ceiling lighting

* new wall lighting

e air conditioning.

Definition of additional conditions and selection of materials



Uslijed dugogodi$nje suradnje izv. prof. Silvane Prekrat s
tvrtkom PRIOR inZenjering d. 0. 0., Autodeskovi racunalni
programi vec su dulje vrijeme besplatni te postoji dovo-
ljan broj slobodnih licencija koje se mogu instalirati.

Od ostalih programa potrebnih za suvremeno izvodenje
nastave u anketi navedeni su: CAT LOG, Photoshop, Al-
phacam, Top Solid Wood, Corpus, Wood WOP, Mega-
tischler, Sketchup, Inventor, Schowcase, Solidworks,
Lumion, Woodwork for Inventor i Fusion 360.

Vecina nastavnika navela je potrebu za specificnim
racunalnim programima, no velik broj nije naveo to¢no
ime programa, a programi se odnose na podrudje
matematic¢kih metoda, upravljanje troskovima i proiz-
vodnjom, simulacije, klju¢ za identifikaciju vrsta drva te
mjerenja na slici kao i uredenje eksterijera.

Ucionicu za e-ucenje i modernu nastavu Cini i dodatna
oprema kao sto je:

Elektronski sustav za glasovanje za testiranje i brzu
provjeru znanja studenata s istodobno prikazanim re-
zultatima testiranja.

Adobe Connect sustav za suradnju i uenje na daljinu
koji omogucuje komunikaciju i interakciju sa suradnici-
ma, klijentima i partnerima, kao i ucinkovitu edukaciju
korisnika, bez obzira gdje se nalaze.

Adobe Captivate i Adobe Presenter sluZe za izradu in-
teraktivne multimedijalne nastave.

LanSchool sluZiza upravljanje racunalnim (u¢ionicama),
omogucduje nadzor rada studenata na racunalima, ko-
munikaciju profesora s pojedinim studentom ili pojedi-
noga studenta s ostatkom korisnika, sastavljanje ispita
i izvoz rezultata nakon zavrsetka testiranja.

Due to the long-term cooperation of Associate Profes-
sor Silvana Prekrat PhD with the company PRIOR Engi-
neering Ltd., Autodesk computer programs have been
free of charge for a long time, and there is a sufficient
number of free licenses that can be installed.

Of the other programs required for modern teaching
listed in the survey were: CAT LOG, Photoshop, Al-
phacam, Top Solid Wood, Corpus, Wood WOP, Mega-
tischler, Sketchup, Inventor, Schowcase, Solidworks,
Lumion, Woodwork for Inventor and Fusion 360.

The majority of teacher mentioned the need for spe-
cific computer programs, but a great number did not
specify the exact program name, and the programs
relate to the area of mathematical methods, cost man-
agement and production simulation, wood identifica-
tion key and measurements in the picture as well as
exterior design.

The e-Learning classroom and modern teaching also
include additional equipment such as:

Electronic voting system for testing and quick check of
student knowledge with simultaneous presentation of
test results.

Adobe Connect system for cooperation and distance
learning which enables communication and interac-
tion with associates, clients and partners, as well as
efficient user education, regardless of their location.
Adobe Captivate i Adobe Presenter are used to create
interactive multimedia teaching.

LanSchool is used for management of computer (class-
rooms), provides supervision of student work on com-
puters, communication between a professor and in-
dividual students of an individual students with the
remainder of users, preparation of exams and export
of results after the completion of test.

Definition of additional conditions and selection of materials
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Danas na trziStu postoje mnogi materijali koji bi po
raznim kriterijima mogli biti upotrijebljeni za opre-
manje interijera ucionice i izradu namjestaja. Dva su
kljuéna kriterija koja su ovu ucionicu Cinila kompleksni-
jom. Prvi je taj da je u¢ionica namijenjena e-ucenju, sto
ukljucuje upotrebu racunala, a drugi da ucionica treba
biti opremljena i sustavom konferencije na daljinu.
Nakon nedavna useljenja u novouredenu ucionicu za
svakodnevnu klasi¢nu nastavu u kojoj je velik problem
lose rijeSena akustika nije zanemarivo ni trazenje nas-
tavnika da se posebno obrati pozornost na sprecavanje
jeke, a u izricanju Zelja korisnika uporaba drva u pro-
jektu bila je najucestalija.

Pregledom literature koja obraduje razliite aspekte
upotrebe materijala od tehnickih do psiholoskih izbor
je bio relativno jednostavan. Potvrda za visekriterijskim
odabirom drva kao materijala za opremu interijera na-
laze se najvecim dijelom u japanskim, ali i norveskim,
kanadskim i austrijskim istrazivanjima. Drvo kao ma-
terijal za oblaganje poda i zidova izabrano je iz nekoliko
razloga: estetike, trajnosti, akustike, toplinske izolacije,
mogucnosti izrade razlicitih oblikovno konstrukcijskih
rjeSenja i oporabnosti te zbog blagotvornoga ucinka na
psihicko i fizicko zdravlje.

Istrazivanje provedeno na sveuciliStu British Columbia
govori da se boravak u interijeru s velikim uceséem
drva odrazava na smanjenu percepciju bolova, brizi
oporavak, smanjeni odlazak na bolovanje, bolju pozor-
nost pri praéenju nastave, veéu kreativnost, smanjenu
agresivnost i bolje meduljudske odnose.

MATERIALS FOR EQUIPPING OF CLASSROOMS
Wood and wood materials

In the market today, there are many materials which,
by different criteria, could be used for the equipping
of the classroom interior and the making of furniture.
There are two key criteria which this classroom made
even more complex. The first is that the classroom
was intended for e-learning, which included the use
of computers, and the second was that the classroom
should also be equipped with a remote conference sys-
tem. Following a recent move into a newly refurbished
classroom for a day-to-day classical classroom where
the great problem was a poorly solved acoustics, it
could not be neglected teacher’s request for special
attention to be paid for the prevention of echoing, and
it was one of the most frequent ones expressed by the
users who use wood in the project.

By reviewing literature dealing with different aspects of
the use of materials from technical to psychological, the
choice was relatively simple. The confirmation of a multi-
criteria selection of wood as material for the equipping
of the interior can be found mostly in Japanese, but also
in Norwegian, Canadian and Austrian researches. Wood
as a covering material for floor and walls was selected
for many reasons: aesthetics, durability, acoustics, ther-
mal insulation, possibilities of production of variously
shaped construction designs and restoration, and due
to its beneficial effects on mental and physical health.

A study conducted at the University of British Colum-
bia states that staying in the interior with a large part
of wood reflects on the reduced perception of pain,
faster recovery, a decrease in sick leave, better atten-
tion in class, greater creativity, reduced aggressiveness
and batter interpersonal relationships.
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Za podnu oblogu za sva idejna rjeSenja odabrana je
hrastovina, prvenstveno zbog otpornosti na habanje
i laka odrzavanja. Osim toga hrastovina je relevantan
predstavnik nase zemlje i struke, a za ranije oprem-
liene ucionice koriStena je javorovina i jasenovina.

U idejnim rjeSenjima ponudena su 2 razli¢ita kon-
cepta oblaganja zidova od kojih je jedan izveden kao
puna obloga, a drugi letvicast. U obama konceptima
obloZeni su istocni i zapadni zid ucionice. Oblaganje
punom oblogom predloZen je za 1. koncept s klasicnim
(poprecnim) rasporedom radnih mjesta, a za oblaganje
su predloZena 2 materijala:

1. Hrastova obloga od tzv. seljackoga poda, sastavljena
na utor i pero te postavljena na vertikalnim odstojnim
letvicama izvedena u 3 nijanse povrsinske obrade uljem
od kojih je jedna identi¢na podnoj oblozi.

2. Zidne obloge od perforiranih akusti¢kih ploc¢a ople-
menjene hrastovim furnirom, ¢iji je zadatak poboljSanje
prostorne akustike apsorpcijskim svojstvima, smanjenje
buke i vremena reverberacije. Pritom je na zapadnome
zidu predvidena ugradnja interaktivne ploce s projekto-
rom, ozvuéenjem i kamerom, a na istocnome namjestaj
za odlaganje. VjeSalica za kapute nalazi se uz ulaz u
ucionicu i smjeStena je na juznome zidu.

Zbog predvidene ugradnje interaktivne ploce na
juznome zidu, letvicasta obloga prezentirana u 3. i 4.
konceptu ima vecu povrsinu od 1.i 2. koncepta. Uz oblo-
gu oblikovani su dodatni elementi kao Sto su police,
kuke i stalci koji se mogu prema potrebi postavljati i

Floor Coverings

For floor covering for all preliminary solutions oak was
selected, primarily due to resistance to tear and wear
and easy maintenance. In addition to this, oak is a rel-
evant representative of our country and profession,
and for previously equipped classrooms, maple and
ash wood were used.

Wall coverings

In preliminary solutions, 2 different concepts of wall
covering were offered, of which one was as a full cov-
ering and the other was a slat covering. In both con-
cepts, the eastern and western walls of the classroom
are covered. The full covering was proposed for Con-
cept 1 with classical (transversal) layout of workplaces,
and 2 materials were proposed for covering:

1. Oak covering from the solid oak floor, put together
on the tongue and groove and placed on vertical spac-
ers in 3 shades of surface treatment of oil of which one
is identical to the floor covering.

2. Wall coverings made of perforated acoustic panels
enhances wit oak veneer, whose task is to improve spa-
tial acoustics by absorption properties, noise reduction
and reverberation time. On the western wall, an inter-
active whiteboard with a projector, sound equipment
and camera is planned, whereas on the eastern wall a
storage furniture is planned. The coat hanger is located
at the entrance to the classroom and is located on the
southern wall.

Due to the planned installation of the interactive board
on the southern wall, the panel covering presented in
Concept 3 and 4 has a larger surface than 1 and 2. With
the covering, additional elements were made such as
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uklanjati s obloge. Oni sluZe za odlaganje knjiga, ka-
puta, biljaka, slika i plakata.

Sirina letvica iznosi 10 cm, a razmak izmedu njih 2 cm.
Ispod letvica predvidena je ugradnja pozadinske led
rasvjete. Za izradu jednobojne obloge predvidena je
izrada letvica od hrastovine ili za niZi cjenovni razred iz
jelovine $to ujednacenije teksture, bez kvrga, dok je u
dvobojnoj inacici predviden umetak od 3 reda tamnijih
jasenovih letvica.

POLICA

lewo

shelves, hooks and stands which can be placed and re-
moved as required from the covering. They are used for
storing of books, coats, plants, paintings and posters.

The slat width is 10 cm and the distance between them
is 2 cm. Underneath the slats, backlight LED lighting
is planned. To produce a single-coloured covering,
planned is a slat made of oak or made from a lower
priced class fir wood, with a more uniform texture,
with no knots, whereas in the two-coloured variant, an
insert of 3 rows of darker ash tree slats was planned.
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Pregledom literature takoder je zamijecena uloga boje u
radnim prostorima, a posebno ucionicama. Predvidene
boje za interijer uionice su Zuta, bijela i zelena. Odab-
rane su iz sljedecega razloga:

Zuta je optimisti¢na boja koja podize koncentraciju, ener-
giju te pozitivno utjece na kreativnost i opée dusevno
stanje ¢ovjeka. Ona je povezana sa srecom, radoscu i
intelektom.

Ako je previSe zastupljena, moze postati iritantna jer
izaziva osjecaj emotivne rastresenosti.

Bijela boja vizualno Cini povrsinu ve¢om nego sto jest u
stvarnosti, a odli¢na je podloga u isticanju drugih boja
i predmeta.

Prevelika koncentracija bijele boje u prostoru odise
sterilnoséu i strogoom.

Zelena boja je boja prirode, zdravlja, samopostovanja,
osjecajnosti i vitalnosti. To je boja koja najvise odmara
ljudsko oko. Dobar je izbor za intelektualni rad jer
potice kreativnost.

1. ponudeno se rjeSenje odnosi na obloge od hrasto-
voga seljackog poda i obloga od drvnih perforiranih
ploca. Za strop i zidove na kojima se nalaze zidne ob-
loge predvidena je bijela boja na kojoj ¢e se dobro is-
ticati elementi razlicitih nijansa Zute hrastove obloge.
2. Koncept se odnosi na letvi¢aste obloge ispod kojih
je bojan zid zelenom bojom, dok su ostala dva zida te
strop bojani bijelom bojom.

Colours

By reviewing literature, it was also noticed the role of
colours in workspaces, especially in classrooms. The
planned colours for classroom interior are yellow, white
and green. They were selected for the following reasons:

Yellow is a colour of optimism which raises concentra-
tion, energy and positively influences creativity and
general mental state of a person. It is connected with
happiness, joy and intellect.

If there is too much of it, it can become irritating as it
causes a sense of emotional distraction.

White colour visually makes the space bigger than it
actually is, and it is a great background for highlighting
other colours and objects.

Excessive concentration of white colour in the room
exudes sterility and rigidity.

Green colour is a colour of nature, health, self-esteem,
sensitivity and vitality. This is the colour which relaxes
the human eye the most. It is a good choice for inte-
llectual work which stimulates creativity.

1. the offered solution relates to coverings of solid oak
flor and covering of wood perforated panels. For ceil-
ing and walls where there are wall covering, planned
is white colour where elements of different shades of
yellow oak covering will stand out.

2. the concept refers to the slat wall coverings under
which the wall is painted green, whereas the other two
walls and the ceiling are painted in white.
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Osim Sto prisutnost biljaka regulira vlagu u prostoru,
neke biljke umanjuju elektromagnetska zracenja i
prociséuju zrak, Sto je posebno vazno za prostore u
kojima su prisutna racunala. IstraZivanje provedeno
na Cardiff University’s School of Psychology govori o
smanjenju ugljikova dioksida za 75 %, ugljikova mo-
noksida za 10 — 25 %. Osim toga, istiCe se 15 % veca
radna ucinkovitost u radnim prostorima uz prisutnosti
biljaka. Isto se odnosi i na istraZivanja provedena u
ucionicama. U navedenim istrazivanjima broj biljaka
nije imao utjecaj. Zbog svega navedenoga u projektu
su predvidene biljke, a pri odabiru biljaka vodilo se
raCuna i o njihovu jednostavhom i nezahtjevnom
odrzavanju koje podrazumijeva rijetko zalijevanje.
Kao i za drvne obloge u 1. konceptu s oblogama od
hrastovoga seljackog poda ili drvnih perforiranih ploca
predvidena je jedna veca biljka visine 1,5 m ficus lirata
s postavljenom posudom za cvije¢e na podu ucionice,
dok je za 2. koncept s letvicastim zidnim oblogama
predvideno nekoliko manjih biljaka ficus begnamina,
koje bi bile ovjeSene na drvnu stijenu.

Pri odredivanju rasvjete vodilo se racuna o normama
rasvijetljenosti prostorije koja je potrebna za ucionice
za rad na racunalu. Zbog negativnoga utjecaja reflek-
sije potrebno je bilo predvidjeti povrSine namjestaja i
podova manjega sjaja zbog Cega je takoder predlozeno
cjelovito drvo hrastovine, Cije su povrsine uljene. U lite-
raturi je pronadeno ekonomsko-tehnicko istrazivanje
isplativosti pojedinoga tipa rasvjete s obzirom na cijenu
rasvjetnih tijela te trosak kroz odredeno razdoblje.

Role of plants in space

In addition to the presence of plants regulating mois-
ture in the environment, some plants reduce electro-
magnetic radiations and purge air, which is particularly
important for spaces where computers are present. A
research conducted at the Cardiff University’s School
of Psychology talks about reduction of carbon diox-
ide by 75%, carbon monoxide by 10 — 25%. Besides,
it is noted a 15% higher work efficiency in workplaces
where plants are present. The same applies to the re-
searches conducted in classrooms. In the researches,
the number of plants did not have any effect. Due to
the, plants were planned in this project, and when se-
lecting plants, it was considered their simple and un-
demanding maintenance which involves rare watering.
As for wood coverings in Concept 1. with coverings of
oak peasant floor or wood perforated panes, planned
is a bigger plant 1.5 m in height ficus lirata with a
placed plant pot on the classroom floor, whereas for
Concept 2. with slat wall coverings planned are several
smaller plants ficus begnamina, which would be hung
on a wooden wall.

Lighting

When determining the lighting, standards of room
lighting were considered required for classrooms for
work on computers. Due to the negative impact of re-
flection it was necessary to anticipate surfaces of fur-
niture and floors of lesser shine due to which it was
also proposed a full oak tree, whose surfaces are oiled.
In the literature, an economical and technical study of
feasibility of a lighting was found, relating to the price
of lighting bodies and the cost over a certain period.
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Pregled troskova rasvjete
Overview of lighting costs
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PRELIMINARY AND IMPLEMENTED
DESIGN OF FURNITURE

Poznato je da kvalitetan namjestaj Cine uskladena me-
dusobna interakcija oblika, materijala, konstrukcijskoga
i tehnologkoga rje$enja, kojim je izveden proizvod. Sto
je bolja sinergija izmedu navedenih elemenata to ce
ukupna kvaliteta biti bolja.

Za ucionicu i sadrzaj koji bi se izvodio u njoj, defini-
rane su potrebe za oblikovnim rjeSenjima 16 radnih
mjesta za studente s predvidenim barem jednim rad-
nim mjestom za osobe sa smanjenom pokretljivoscu,
jednim radnim mjestom za nastavnika, prostorom za
smjestaj pisaca, prostorom za odlaganje uredskoga
materijala, priru¢nika i sitne informaticke opreme,
kaputa, jakna i kiSobrana. Usto je trebalo predvidjeti
mjesto za smjestaj sobnih biljaka.

Uzevsi u obzir direktive, norme i izmjere te potrebe
i Zelje korisnika odredene su minimalne dimenzije
povrsine radne ploce stola koje su bile polaziste za pri-
jedloge oblikovnih rjesenja. Za sva ponudena oblikovna

It is well-known that a good quality furniture forms
harmonious interaction of shapes, materials, con-
structional and technological solutions with which the
project was made. The better the synergy of these ele-
ments, there will be a better total quality of it all.

For the classroom and the content to be performed in
it, defined were the requirements for design solutions
for 16 workplaces for students with planned at least
one workplace for persons of reduced mobility, one
workplace for a teacher, space for storing the printer,
space for storing office supplies, manuals, small IT
equipment, coats, jackets and umbrellas. It was also
necessary to plan space for placement of indoor plants.

Considering the directives, standards and measure-
ments and requirements and wishes of users, mini-
mum dimensions of desk surface were determined
which were the starting point for the design solutions
proposals. For all offered design solutions of furniture
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rjeSenja namjestaja uz ostale inacice predloZzenoga ma-
terijala predvidena je uporaba hrastovine. Za plohe
kao Sto su ploce stolova te ostali namjestaj za odlag-
anje predvidene su ploce od Sirinski i Sirinsko-duZinski
lijepljene hrastovine.

Potaknuti pregledom namjestaja na trziStu te osobnim
istrazivanjima ponudene su prve skice stolova koje su
se vremenom razvijale.

with other versions of the proposed material, the use
of oak was planned. For surfaces such as desk panels
and other furniture for storage, planned are panels
from edge glued and finger jointed oak . Encouraged
by the overview of furniture on the market and per-
sonal researches, offered were the first drafts of desks
which were developed over time.

Pocetne ideje u skicama
Initial ideas in drafts

L




Iz pocetnih skica izdvojila su se
4 KONCEPTA.

From the initial drafts,

4 CONCEPTS were identified.

KONCEPT 1

Ovim konceptom predvideno je koristenje postojecih
metalnih nozista za koje je predvideno bojanje u bijelu
boju. Predvidena je zamjena postojece ploce od iverice
oplemenjene melaminskom sivom folijom s plocom od
duZinsko-3irinski sastavljenih elemenata.

This concept envisages the use of the existing metal
table frame for which it was planned to be painted
white. It is anticipated the replacement of the exis-
ting panel made of fibreboard overlaid by melamine
coated grey foil with the panel from finger jointed oak.

- s
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Oblikovno rjesenje 2 nadogradnja je 1. koncepta pri cemu
je oblikovano i noZiste stola, Cija je izrada takoder pre-
dvidena od hrastovine. U obama idejnim rjeSenjima
kuéiste racunala smjesteno je na standardni metalni
visedi stalak. Prva dva koncepta podrazumijevaju op-
remanje ucionice smjestajuci ih poprecno u prostoriju
¢ime je omogucena veca duljina stola na koji bi se mo-
glo po potrebi smjestiti po 2 monitora za svako radno
mjesto. Uz ovaj koncept projektirana je i govornica za
stajace radno mjesto s otklopnom policom kojom je
moguce povecati povrsinu ploce. Tlocrtni oblik ploce
asimetri¢an je i dijagonalno sadrzava dva kuta i dva
zaobljenja, a rub stola zaobljen je kako bi se vizualno
smanijila debljina ploce.

The design solution 2 is the upgrade of Concept 1
where the desk table frame was also shaped, whose
design was also planned to be of oak. The first two
concepts include equipping the classrooms by placing
them transversely in the room, enabling a longer desk
length where 2 monitors are planned to be accommo-
dated for each workplace. In addition to this concept, a
podium is designed with the folding shelf which could
increase surface of the board. The layout plan of the
board is asymmetrical and diagonally comprises of two
angles and two roundings, whereas the desk is round-
ed to visually reduce the thickness of the board.

540 : {1
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KONCEPT 3

Nacin rada s poloZenim ekranom kakav se Cesto rabi u
opremanju americkih racunalnih uéionica rezultirao je
3. idejnim konceptom dija je ploca stola u dvije razine,
niza za monitor i visa za odlaganje papira potrebnih za
rad i pisanje rukom. Osim toga stol ima pomicnu policu
za smjestaj tipkovnice, a kudiSta racunala smjestena
su u korpusne sklopove s dodatno izbusenim rupama
zbog bolja prozradivanja kudéista racunala — radnih
stanica. U pocetnoj fazi smjestaj kuéista racunala bio
je predviden u sredisSnjemu dijelu stola, a na objema
stranama bile su postavljene metalne noge kruznoga
poprecnog presjeka. Zbog nedovoljne stabilnosti koju
je imao ovaj stol, progiba ploce koja bi se s vremenom
povecavala te nedovoljnim hladenjem kudéista racunala
razvojem ovog koncepta izmijenjeno je prvotno
rjeSenje te su odbacene metalne noge, a odlaganje
kucista racunala predvideno je u 2 korpusna sklopa na
lijevoj i desnoj strani stola. Upotreba poloZzenoga moni-
tora omogucuje smanjenje dubine stola.

The method of work with the monitor laid flat as is often
used in equipping American computers classrooms result-
ed in Concept 3 idea whose desk panel was in two levels,
a lower one for the monitor and a higher one for the stor-
age of papers required for work and handwriting. In addi-
tion to this, the desk has a movable shelf for the keyboard,
whereas the computer casings area placed in the corpus
assemblies with additionally made holes for better ventila-
tion of computer cases — workstations. In the initial phase,
the placement of the computers case was planned to be
in the central part of the desk, and on both sides, were to
be placed metal legs of a circular cross section. Due to the
inadequate stability of this desk, deflection of the panel
which would increase over time and insufficient cooling
of the computer case, with the development of this con-
cept the initial solution was changed and metal legs were
dropped out, whereas for the storage of the computer cas-
ing 2 corpus assemblies on the left and the right side of the
desk ware planned. The use of the monitor laid flat allows
the decrease of the desk depth.
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Velik broj razli¢itih elemenata, velik udio materijala te
sloZenija i dugotrajnija izrada namjestaja predlozena 3.
konceptom iznjedrila je jednostavnije oblikovno rjesenje.
Izrada puluutora na noZzistu stola prikrit ¢e razliku u di-
menzijama, nastalu bubrenjem ili utezanjem uvjetovanu
razli¢itim smjerovima elemenata u sklopu. Kuéista racu-
nala smjestena su na policama koje su ucvrs¢ene u
poveznike nogu. Ta konstrukcija dodatno ucvrscuje
nozisSte. Glodani dio noge stola tvori kuku koja sluzi
za odlaganje torbe. Materijal koji je predviden za ovaj
koncept takoder je hrastovina, no plocu stola moguce
je izvesti ivericom oplemenjenom furnirom, folijom ili
laminatom kombinirajuci razli¢ite boje i nijanse.

Za potrebe nastavnickoga radnog mjesta za dio ploce
stola predvideno je izvedba s pomicanjem po visini. Time
se omogucduje rad na razli¢itim visinama prilagodenim
sjede¢emu ili stajacemu nacinu rada.

A great number of different elements, a high share of
materials and a more complex and durable furniture de-
sign proposed by Concept 3 resulted in a simpler design
solution. The making of half-grooves at the desk foot will
mask the difference in dimensions, resulted from swell-
ing or shrinkage conditioned by the different directions
of the elements in the assembly. The computer cases are
placed on the shelves which are fastened in the apron of
the legs. This structure additionally strengthens the tal-
ble frame. The milled part of the desk leg forms a hook
which serves for storing of bags. The material planned
for this concept is also oak, but the desk board can be
made from veneer overlaid fibreboard, foil or laminate
combining different colours and shades.

For the needs of the teacher workplace, for the part of
the desk panel, a height adjustable version is planned.
This allows work at different heights adjusted to a seden-
tary or standing mode of work.

f
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PRESENTATION OF THE PROJECT

Tijekom izrade projekta ponudena je mogucnost prezen-
tiranja idejnih rjesenja. Prvo je uslijedilo na najve¢emu
hrvatskom dizajnerskom dogadanju, tjednu dizajna
#tdzg u Laubi, koji se odrZavao od 8. do 16. svibnja
2015. Projektna su rjeSenja prikazana na plakatima
te su odrZane javne prezentacije na kojima je rad
studenata na projektu iskoristen kao prilika promo-
viranja Sumarskoga fakulteta s posebnim naglaskom
na javnosti manje poznat Drvnoteholoski odsjek. Na
Drvnotehnoloskoj konferenciji u Opatiji, odrzanoj od 1.
do 2 lipnja 2015., projekt je predstavljen u sklopu pre-
davanja izv. prof. dr. sc. Silvane Prekrat Visokoskolsko
obrazovanje kao preduvjet za razvoj i inovacije u sek-
toru prerade drva. Istodobno u predvorju kongresne
dvorane zajedno s ostalim izlagacima bili su izloZeni
plakati s idejnim rjeSenjima projekta buduce ucionice.
Na Sumarskome je fakultetu 2. srpnja 2015. odrzana
zavrSna prezentacija koja je osim informiranja bila kao
i u realnome Zivotu u sluzbi privole investitora na real-
izaciju projekta. Uz studente i nastavnike Sumarskoga
fakulteta u publici su bili i pozvani uzvanici.

Presentation of the project

During the design of the project, an option of presen-
tation of preliminary solutions was offered. The first
one was at the greatest Croatian designer event, the
Design Week #tdzg at Lauba, which was held from
8th to 16th May 2015. The project solutions were dis-
played on posters and public presentations were held
where students’” works used in the project were used
as an opportunity to promote the Faculty of Forestry
with a special emphasis on the publicly less known De-
partment of Wood Technology. At the Wood Technol-
ogy conference in Opatija, held from 1st to 2nd June
2015, the project was presented as part of the lecture
of the Associate Professor Silvana Prekrat PhD Higher
education as a pre-requisite for development and in-
novations in the wood processing sector. At the same
time, in the lobby of the congress hall, together with
other exhibitors, exhibited were posters with concep-
tual solutions of the future classroom project.

At the Faculty of Forestry, on 2nd July 2015, a final pre-
sentation was held, where, besides informing was also
in real life in service of the consent of investors for the



Predavanje o e-uéenju na Sumarskome fakultetu dr.
sc. Marka Vucelje bila je dobar uvod u opravdan-
ost potrebe za ucionicom, Cija su rjeSenja predstav-
liena, a informacijama o informatickoj opremi koja
je predvidena u ucionici vazan doprinos pruZzili su i
dobavlja¢i opreme iz HSM informatike.

PROGRAM ZAVRSNE PREZENTACIJE

Uvodna rijec — Silvana Prekrat
E-uéenje na Sumarskome fakultetu — Marko Vucelja
Projektni zadatak — Silvana Prekrat

realisation of the project. In addition to the students
and teachers of the Faculty of Forestry, there were also
invited guests in the audience. The lecture on e-learning
at the Faculty of Forestry of Marko Vucelja, PhD, was
a good introduction on the justification of the need for
the classroom, whose solutions were presented, and
with the information on the IT equipment planned for
the classroom was an important contribution was pro-
vided by the equipment supplier from HSM informatika.

Uloga materijala, teksture, boje i biljaka u opremanju ucionice — Ana Misetic¢

Idejna rjesenja zidnih obloga — Ana Miseti¢
Idejna rjeSenja namjestaja ucionice 1i 2 — Lana Jarza
Idejna rjeSenja namjestaja ucionice 3 i 4 — Valentino Slivar

Softverska rjeSenja za interaktivhu edukaciju — Dejan Rogan, HSM infromatika

LanSchool, Adobe Captivate, Adobe Presenter, Adobe Connect

Interaktivni uredaji u edukaciji — Zeljko Cac¢inovi¢, HSM informatika
Turning Technologies sustav za glasovanje i Globisens mjerni uredaji

THE FINAL PRESENTATION PROGRAM

Introductory word — Silvana Prekrat
E-learning at the Faculty of Forestry — Marko Vucelja
Project task — Silvana Prekrat

Role of materials, textures, colours and plants in classroom equipment — Ana Miseti¢

Preliminary design of wall coverings — Ana Miseti¢

Preliminary design of furniture for classrooms 1 and 2 - Lana Jaria
Preliminary design of furniture for classrooms 3 and 4 - Valentino Slivar
Software solutions for interactive educations — Dejan Rogan, HSM informatika

LanSchool, Adobe Captivate, Adobe Presenter, Adobe Connect

Interactive devices in education— Zeljko Cacinovi¢, HSM informatika
Turning Technologies voting system and Globisens measuring devices

Predstavljanje projekta / Presentation of the project 47



48

Odluka o izboru idejnih rjesenja namjestaja i opremanja
ucionice koji ¢e se realizirati prepustena je krajnjim ko-
risnicima koji su prisustvovali prezentaciji. Sudionici su
ujedno mogli isprobati dio opreme koja je predvidena
za buducu ucionicu. Uz Adobe Captivate i Adobe Pre-
senter koristen je sustav za glasovanje, kojim se vrlo
brzo i to¢no doslo do sljedeéega rezultata glasanja: Za
ambijent u kojemu se najbolje osjeéaju 98 % ispitani-
ka odabralo je drvo i biljke. Za odluku o uzduznome ili
popre¢nome rasporedu radnih stolova studenata tre-
bale su dodatne konzultacije jer je rezultat bio nerijesen.
Za punu hrastovu oblogu zidova u 3 nijanse glasalo je 39
%, za oblogu s perforiranim akusti¢nim plo¢ama 18 %,
za letviCastu u 2 boje 36 % te za jednobojnu letvicastu
7 % sudionika. Za namjestaj s ukoSenim (koso postav-
lijenim) nogama glasovalo je 33 %, za ugradnju hrastove
ploce na postojece metalno noziste 20 %, za stolove s
policama za tastaturu 18 % te za stolove s moguc¢noséu
odlaganja torbe na kuku noge 29 %.

Nakon uspjesno zavrSenoga projekta zasluzili smo malo
zajednickog druzenja u drustvu prof. dr. sc. BozZidara
Lapainea, Cije neizmjerno iskustvo rezultira uvijek ko-
risnim primjenjivim savjetima.

Radni ru¢ak povodom uspjesno prezentiranoga projekta
Radni ru¢ak povodom uspjesno prezentiranoga projekta

The decision on the selection of the design solutions
for the furniture and equipment of the classroom
which will be realized will be left to the end users who
attended in the presentation. Participants could also
test some of the equipment which was planned for the
future classroom. With Adobe Captivate and Adobe
Presenter, a voting system was used, which quickly and
accurately showed the following voting results: For the
environment they felt the best, 98% of respondents
selected wood and plants. For the decision on the lon-
gitudinal or transversal layout of student workdesk, ad-
ditional consultations were required as the result was
undecided. For the full oak coverings of the walls in
3 shades, 39%, for coverings with perforated acoustic
panels, 18%, for slats in 2 colours 36%, and for a single-
coloured 7% of respondents voted. For furniture with a
slope (slope positioned) voted 33 %, for the oak panels
to be installed in the existing metal table frame 20 %,
for desks with shelves for keyboards 18% and for desks
with the possibility of storing bags on leg hooks 29 %.

Following the successfully completed project, we de-
served a bit of a socializing in the company of Profe-
ssor Bozidar Lapaine, PhD whose immense experience
always results in applicable advice.

Presentation of the project
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1. U kojemu od ambijenata biste
se najbolje osjecali?

A Drvo

B Drvo i biljke

C Umjetni materijali

D Umjetni materijali i biljke

2. Koje je od navedena 2 rasporeda

radnih mjesta za Vas bolje rjesenje?

A Poprecni raspored
B Uzduzni raspored

3. Koje Vam se od predloZenih rjeSenja

obloga najvise svida?

A Panelna obloga od hrastovih elemenata

B Panelna obloga od akustickih ploca
C Letvicasta obloga od jasenovine i hrastovine C Panel covering of ash and oak wood

D Letvicasta obloga od jelovine

4. Koji biste primjer oblikovnoga rjeSenja

namjestaja izdvojili kao najbolji?

1. Which environment would
you feel best in?

A Wood

B Wood and plants

C Artificial materials

D Artificial materials and plants

2. Which of the listed 2 workplace
layouts is a better solution for you?

A Cross sectional layout
B Longitudinal layout

3. Which of the proposed solutions of
the coverings do you like best?

A Panel covering of oak elements
B Panel covering of acoustic panels

D Panel covering of fir wood

4. Which example of the furniture solution
design would you single out as the best one?
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PRODUCT DEVELOPMENT OF THE
SELECTED MODEL SOLUTIONS OF
FURNITURE AND EQUIPMENT

U Zelji da se izbjegnu metalni dijelovi na namjestaju,
pocetno rjeSenje s ovjeSenjem metalnim stalcima za
kuéista racunala zamijenjeno je drvenom policom, a
tlocrtni oblik stola postao je simetri¢an sa zaobljenim
uglovima, dok je i dalje zadrzan djelomic¢no zaobljeni i
skoseni glodani rub kojim se ploca stola vizualno sta-
njuje. Uz stol redizajnirani su i ormarici, ciji su rubovi
korpusa i prednjaka ladica profilirani jednako kao i sto-
lovi. Odluceno je takoder da stolice budu izradene iz
hrastovine te da oblikovno budu prilagodene stolovi-
ma. Ormari¢ s ladicama ujedno je i stalak za laserski
pisa¢. U buducénosti se predvida kupnja 3D printera,
koji ve¢ ima predvideno mjesto na drugome ormaricu.
Govornica je zbog ugradnje pametne ploce odbacena
kao nepotrebna, a elementi vjesalice oblikovani su pre-

Product development

In the desire to avoid metal parts on furniture, the ini-
tial solution with the suspension metal stands for com-
puter cases was replaced by a wood shelf, and the desk
shape plan became symmetrical with the rounded cor-
ners, while the partially rounded and sloping milled
edge was retained, which makes the desk panel visu-
ally thinner. Along with the desk, also redesigned were
cupboards, whose edges of the corpus and the drawer
fronts were profiled as well as the desks. It was also
decided that their shape should be adjusted to desks.
The drawer cabinet is also a laser printer stand. In the
future, a purchase of a 3D printer is planned, which al-
ready has a planned place on another cabinet. The po-
dium, due to the installation of the smart whiteboard,
has been rejected as unnecessary, and the elements



ma nogama stolica i stolova. Kona¢no definiran sadrzaj
koji je potrebno odlagati uvjetovao je izbacivanje po-
lice i izradu 2 ormarica s ladicama. Prethodno ispitana
¢vrstoca konstrukcijskih sastava prilagodena je raspo-
loZivoj tehnologiji odabranoga izvodaca radova.
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of a coat hanger were shaped to the legs of chairs and
desks. Finally, the content was defined which needs to
be stored, which resulted in the ejection of a shelf and
making of 2 cabinets with drawers. Previously tested
strength of the structural systems was adjusted to the
available technology of the selected contractor.
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WORKS

Za projekt opisanoga obujma potrebno je prijevremeno
planirati investiciju. Uvjeti za pocetak radova bili su ostva-
reni sredinom srpnja 2016. godine. ZavrsSetak grubih
radova trebao se obaviti do pocetka jesenskoga roka
ispita. Za projektni tim to je znacilo gubitak godisSnjega
odmora. Razdoblje koje je uslijedilo znacilo je nasta-
vak rada na projektu jer je bilo potrebno dopuniti pro-
izvodnu dokumentaciju, zatraZiti ponude, odabrati
izvodace i nadzirati radove, uputiti reklamacije. Zbog
vec¢inom vrhunskih izvodaca radova u odnosu na slicne
projekte reklamacija je bilo izuzetno malo.

Malen i uspjesan tim dokazao se i u ovome dijelu koji
nije uvijek tekao glatko, a odluke su se morale donositi
brzo. U toj fazi tim je dobio pojacanje s prodekanom
prof. dr. sc. Stiepanom Pervanom, koji je olakSao posao
preuzevsi dio povezan s dokumentacijom javne nabave
te komunikacijom s dekanom i racunovodstvom, a bio
je na raspolaganju i za hitne intervencije, kao sto je
kupovina sitnoga materijala koji je trenutno bio potre-
ban na gradilistu. Veliko olak3anje u radu uslijedilo je
dekanovim odobrenjem troSkovnika.

Works

For the project of the described volume it was nece-
ssary to plan the investment early. The conditions for
the commencement of works were met in mid-July
2016. The completion of rough works should have
been done by the beginning of the autumn term of ex-
ams. For the project team, this meant a loss of annual
leave. The period which followed meant the continua-
tion of work on the project as it was necessary to sup-
plement the production documentation, requested
guotations, select contractors and supervise works,
file complaints. Due to the mostly top contractors, in
comparison to similar projects, there were significantly
fewer complaints.

A small and successful team proved themselves in this
part, which did not always run smoothly, and deci-
sions had to be made quickly. At that stage, the team
received reinforcement with the vice Dean Professor
Stjepan Pervan PhD. Who made the job easier by tak-
ing over the part related to documentation of public
procurement and communication with the dean and
accounting, and he was also available for emergency



Uslijedili su radovi demontaze i rusenja, popravaka
fasade uz prozore. Pocetkom kolovoza zapoceli su ra-
dovi postavljanja podkonstrukcije za obloge zidova,
razmjestaj radijatora, izoliranje vanjskoga zida, pri-
premu i postavu podnih i zidnih obloga, spustanje
stropa, ugradnju elektricne i mrezne instalacije te
ventilacije. Uskoro je postavljena i interaktivna ploca
s projektorom, kamerom i ozvu€enjem, a paralelno je
izradivan namjestaj. U razdoblju sastavljanja namjestaja
volontirao je student 1. godine Drvnotehnoloskoga
odsjeka Vid Kvakan. Zbog propisa javne nabave nabava
informaticke opreme uslijedila je u 2017. godini nakon
Cega su instalirani racunalni programi za koje ce biti
provedena obuka.

Student 1. godine, Vid Kvakan
Student of the first year, Vid Kvakan

- —-— =

interventions such as purchase of minor materials
which were urgently needed on the construction site.
Great relief in work followed by the dean’s approval of
bill of quantities.

Following were dismantling and demolition works, re-
pairs of the facade with the windows. At the beginning
of August, works commenced on placement of sub-
structures of wall coverings, radiator arrangement, in-
sulation of external wall, preparation and laying of floor
and wall coverings, lowering of ceilings, electric and net-
work installation and installation of ventilation. Soon,
an interactive whiteboard wish projector, camera and
sound system was setup, and furniture was being made
at the same time. In the period of furniture production,
Vid Kvakan, a student of the first year of the Department
of Wood Technology, volunteered. Due to the procure-
ment regulations, the procurement of IT equipment
followed in 2017 after which computer programs were
installed for which training will be conducted.

Works 55
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WORKS OF RECONSTRUCTION AND EQUIPPING
OF CLASSROMS AT DIFFERENT STAGES
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10.

PREPARATIONS FOR WORK
IN' CLASSROOMS

Dan za edukatore dogadanje je koje u Muzeju suvre-
mene umjetnosti redovito organizira tvrtka HSM Infor-
matika. Ono je namijenjeno nastavnicima koji sudje-
luju u svim razinama obrazovanja kako bi se upoznali
s mogucnostima unapredenja uz pomo¢ informaticke
opreme. Uz izv. prof. dr. sc. Silvanu Prekrat tu su mani-
festaciju u nekoliko navrata pohadali dr. sc. Marko Vucel-
ja, ¢lan Povjerenstva za e-ucenje Sumarskoga fakulteta
te CARNetov sistemski inZenjer, Microsoftov koordina-
tor Mihael Sutalo, univ. bacc. ing. comp.

Osim predavaca tvrtke HSM informatike na Danu za
edukatore sudjeluju i nastavnici koji prezentiraju svoje
primjere i iskustva od kojih je moguce doznatii rjesenja
na poteskoce s kojima su se susretali.

Koristenje CAD/CAM racunalnih programa nezaobila-
zno je drvnoj struci pa tako treba slijediti i trendove i
osposobljavanja studenata za bududi rad.

Osim univerzalne opreme za e-ucenje su predvideni i pre-
ma iskazanim potrebama nastavnika i stru¢ni rac¢unalni

programi za Ciji je odabir takoder trebalo izvrsiti pripremu.

Preparations for work in classrooms

The event Day for Educators is regularly organised by the
company HSM Informatika in the Museum of Contem-
porary Art. It is intended for teacher participating in all
levels of education to get acquainted with the possi-
bilities of improvement with the help of IT equipment.
In addition to Associate Professor Silvana Prekrat, PhD,
this event was also attended on several occasions by
Marko Vucelja PhD, a member of the e-Learning Com-
mittee of the Faculty of Forestry and the CARNet sys-
tem engineer, Microsoft Co-ordinator Mihael Sutalo,
univ. bacc. ing. comp.

In addition to the lecturers of HSM Informatika, the
Day of Educators is also attended by teachers who pre-
sented their examples and experiences from which it
was also possible to find out solutions for difficulties
they encountered.

Use of CAD/CAM computer programs is unavoidable in

wood industry, so it is necessary to follow trends and
train students for future work.



U suradniji s tvrtkom Communiter Ad Decus (CAD) d. o. o.
na Sumarskome je fakultetu 31. 5. 2016. Bojan Cabradi,
mag. ing. mech. odrzao u popunjenoj dvorani zainte-
resiranih nastavnika i studenata Drvnotehnoloskoga
odsjeka Sumarskoga fakulteta predavanje pod naslo-
vom CAD/CAM rjeSenje za izradu 3D digitalnoga proto-
tipa namjestaja. Program Woodwork for Inventor nami-
jenjen je projektiranju i proizvodnji namjestaja. Glavne
su znacajke toga programa trodimenzionalno projek-
tiranje namjestaja s dodavanjem i prilagodbom ma-
terijala, postavljanjem i prilagodbom spojnih i veznih
elemenata povezanih s katalozima proizvodaca i dis-
tributera okova, izvodenje spojeva kao $to su provrti
za mozdanike ili poduzne rupe za zaobljene Cepove,
automatska izrada sastavnica dijelova, automatizirani
CAM te integracija u Autodesk Vault.

U prezentaciji je prikazano projektiranje, vizualizacija
te izrada korpusnoga namjestaja, no jednako tako pro-
gram je prilagoden za zahtjevniju geometriju kakva je,
primjerice, za dijelove namjestaja od cjelovitoga drva
u stolicarstvu ili u drvenim sklopovima ojastuc¢enoga
namjestaja.

U sklopu redovne nastave studenti 2. godine diplom-
skoga studija Oblikovanje proizvoda od drva sudjelovali
su 31. 1. 2017. u jednodnevnoj radionici u tvrtki PRIOR
inZenjering d. 0. 0. iz Zagreba. Prior se bavi prodajom Au-
todeskovih rjesenja, edukacijom i pruzanjem tehnicke
podrske korisnicima od 1992. godine i imaju status Au-
todeskova Gold partnera i Autodeskova ovlastenoga
trening i certifikacijskoga centra. Dugogodisnja surad-
nja s Priorom toga je puta proSirena s upoznavanjem
programa Fusion 360 za studente Drvnotehnoloskoga
odsjeka. Jednodnevna radionica u kojoj su studenti
mogli samostalno isprobati rad u programu za parame-
tarsko trodimenzionalno modeliranje odrzana je u novim

Beside the universal equipment for e-Learning in the
classroom, also planned, and in accordance with the
expressed needs of teachers, are professional comput-
er programs for whose selection it was also necessary
to make some preparations.

In co-operation with the company Communiter Ad De-
cus (CAD) Ltd. on 31/05/2016 at the Faculty of Forestry,
Bojan Cabradi, mag. ing. mech. before the fully filled
lecture hall of the interested teachers and students of
the Department of Wood and Technology of the Fac-
ulty of Forestry, held a lecture titled CAD/CAM solution
for the making of 3D digital prototype of furniture. The
Woodwork for Inventor program is intended for design
and production of furniture. The main features of this
program are three-dimensional design of furniture by
adding and adjustment of material, setting and adjust-
ment of joint and connecting elements associated with
catalogues of the producers and distributers of fittings,
making of joints such as holes from dowels or rounded
mortice and tenon, the automated CAM and integra-
tion in Autodesk Vault.

The presentation showed design, visualisation and pro-
duction of corpus furniture, but the program is equally
adjusted for a more demanding geometry which is, for
example, for parts of furniture from the solid wood in
chair production or in wooden assemblies of uphol-
stered furniture.

As part of regular curriculum, students of year 2 of the
graduate study of Wood product shaping took part
on 31/1/2017 in a one-day workshop in the company
PRIOR inZenjering Ltd. from Zagreb. Prior has engaged
in sales of Autodesk solutions, education and providing
technical support to users since 1992 and has Autodesk
Gold partner status and Autodesk authorized training
and certification centre. The long-standing co-operation
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Preparations for work in classrooms




prostorijama tvrtke Prior, koji je poznat po edukaciji
korisnika Autodeskovih programskih paketa prema
sluzbenom Autodeskovu programu, koje su pohadali
i nastavnici Sumarskoga fakulteta. U uvodnome dijelu
predavanja predstavljene su moguénosti rada s pro-
gramom koji pokriva sve faze razvoja proizvoda od
koncepta do pripreme za 3D printanje modela i izradu
proizvoda na CNC stroju. S velikim zanimanjem studenti
su slusajuci upute iskusnog edukatora Zdenka Kozara
uspjesno savladavali zadatke koji su se odnosili na izradu
3D modela s pripadaju¢om tehni¢kom dokumentacijom
i vizualizacijom.

with Prior on this occasion was extended with the in-
troduction of the Fusion 360 program for students of
the Department of Wood Technology. A one-day work-
shop where students could independently test work-
ing in the program for parametric three-dimensional
modelling was held in the new premises of the com-
pany Prior, which is known for education of users of
Autodesk program packages in accordance with the
official Autodesk program, which was also attended
by the Faculty of Forestry teachers. The introductory
part of the lecture presented possibilities of working
with the program which covers all phases of product
development from the concept to the preparation for
3D model printing and production of products on the
CNC machine. With great interest, the students lis-
tened to the instructions of the experienced educator
Zdenko Kozar, successfully mastered tasks relating to
the 3D model production with accompanying technical
documentation and visualisation.
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POGOVOR

Kao tim nadamo se da smo ispunili zadacu prosirenoga
projektnog zadatka te da smo ponudili rjeSenja koja su
ponajprije u sluzbi korisnika misle¢i pritom jednako na
nastavnike, studente, a i one koji se bave odrzavanjem,
kao $to su Cistacice ili administratori mreze. Nadamo se
i da smo osim potreba ispunili i vecinu Zelja. U svakome
slu¢aju ovim smo projektom pokusali odabrati materi-
jal, boje, oblikovna i konstrukcijska rjeSenja birajuci ih
odgovorno, sagledavajuci razlicite aspekte s pristupom
kakav bi trebao biti u realnome radu na slicnim projekti-
ma. Pri oblikovanju namjestaja vodili smo ra¢una o nor-
mama, a dimenzije prilagodili studentima Sumarskoga
fakulteta. Ponosni smo na ucionicu koja ¢e, nadamo se,
sluziti dugo na korist djelatnicima i studentima Sumar-
skoga fakulteta te Siroj zajednici. Puno smo naucili i ovo
¢e nam iskustvo biti posebno korisno u budu¢emu radu,
a drago nam je da smo svojim entuzijazmom i volonter-
skim radom financijski smanijili troskove fakultetu. lako
se takav projekt prvi put izveo na fakultetu, voljeli bismo
biti poticaj i nekome drugom timu da na temelju znanja,
velikoga truda i entuzijazma stvori nesto sli¢no.

Voditeljica projekta
Izv. prof. dr. sc. Silvana Prekrat

EPILOGUE

As a team, we hope to have fulfilled the task of the
extended project task and that we have offered solu-
tions that are primarily in the service of users, think-
ing equally of teachers, students, but also those who
deal with maintenance, such as cleaners and network
administrators. We hope that we have fulfilled not just
the needs but also most of the wishes. In any case,
with this project we have tried to select the material,
colours, shape and construction solutions, choosing
them responsibly, looking at different aspects with
the approach as it should be in real work on similar
projects. In designing furniture, we took into account
the standards, and dimension were adjusted to the
students of the Faculty of Forestry. We are proud of
the classroom, which, we hope, will serve a long time
to the benefit of the employees and students of the
Faculty of Forestry and the wider community. We have
learnt a lot and this experience will particularly be use-
ful in future work, and we are delighted that with our
enthusiasm and volunteer work we have reduced fi-
nancial costs of the faculty. Although this is the first
time a project like this one has been conducted at the
faculty, we would like this to be an incentive to an-
other team to create something similar based on their
knowledge and great effort and enthusiasm.

Project Manager
Associate Professor Silvana Prekrat, PhD
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PROJECT COLLABORATORS

Zanimanje: Magistar inZenjer drvne tehnologije - Diplomski studij Oblikovanja proizvoda od drva
Zaposlenje: Martini¢-Art Interijeri na funkciji konstruktora, nadzora i voditelja radova.

Diplomski rad: 2017. Utjecaj temperature zavarivanja na ¢vrstocu rotacijski zavarenog spoja. Mentor doc.
dr. sc. lvica Zupci¢

Nagrade tijekom studija: Dekanova nagrada za studiranje u roku uz poloZene sve upisane predmete (ak.god.
2013/2014.); Nagrada Akademik Dusan Klepac za najboljeg studenta diplomskog studija Oblikovanje proizvoda
od drva (ak.god. 2015./2016.); Nagrada Akademik Milan Ani¢ za najboljeg studenta u generaciji, koji je u
roku predvidenom studijskim programima zavrsio preddiplomski i diplomski studij (ak.god. 2016./2017.);
Pohvala Summa Cum Laude s ocjenom 4,935.

Znacajni radovi, projekti i izlozbe: 2015. Ambienta Zagreb: 2 prototipa stola za ucionice; 2015. Tjedan
dizajna Zagreb: prototip radnog stola za projekt Razvoj novih proizvoda od Slavonskog hrasta i projekta
e-ucionice; 2016. Tjedan dizajna Zagreb: U sklopu grupe Enable Table izloZen prototip stoli¢a Lava

Occupation: Master Engineer of Wood Technology — Wood Product Design

Employment: Martini¢-Art Interiors on the Function of Constructors, Supervisors and Project Managers.
Master’s Thesis: 2017. The influence of welding temperature on the strength of a rotational welded joint.
Mentor: Assistant Professor Ivica Zup¢ié, PhD.

Awards during the study: Dean’s awards for study within the deadline of all completed subjects (2013/2014);
Academician Dusan Klepac Award for the Best Graduate Student Degree Design of Wood Products
(2015/2016); Academician Milan Ani¢ Award for the best student of the generation, who graduated under-
graduate and graduate studies (2016/2017) within the envisaged study programs.; Praise Summa Cum Laude
with a score of 4,935.

Significant works, projects and exhibitions: 2015 Ambienta Zagreb: 2 prototypes of classroom tables pre-
sented at the fair; 2015 Design Week for Zagreb: Work Desk Prototype for the Project Development of New
Products from the Slavonian Oak ; 2016. Design Week Zagreb: Within the Enable Table Lava table prototyp

Zanimanje: Magistra inZenjerka drvne tehnologije - Diplomski studij Oblikovanja proizvoda od drva
Zaposlenje: Hobby Shop - Brkovi¢ Trade d.o.o0. Dubrovnik u funkciji izrade ponuda i tehnicke dokumenta-
cije za namjestaj po mjeri, trodimenzionalno modeliranje i izrada vizualizacija.

Diplomski rad: 2016. Postojanost poliuretanskog laka iz uteku¢enog drva pri ubrzanom izlaganju ultra-
ljubi¢astom zracenju. Mentor Prof. dr. sc. Vlatka Jirous Rajkovic¢

Nagrade tijekom studija: Pohvala Summa Cum Laude s ocjenom 4,858.

Znacajni radovi, projekti i izlozbe: 2016. Tjedan dizajna Zagreb idejno-oblikovno rjesenje poli¢ara; 2016 Erasmus+
razmjena, jednosemestralni Eksperimentalni laboratorijski rad na Biotehnickoj fakulteti Sveucilista u Ljubljani.

Project Collaborators



Occupation: Master Engineer of Wood Technology — Wood Product Design

Employment: Hobby Shop - Brkovi¢ Trade Ltd. Dubrovnik in the function of making offers and technical
documentation for custom furniture, three-dimensional modeling and visualization.

Master thesis: 2016 Durability of polyurethane varnish from liquefied wood at accelerated exposure to
ultraviolet radiation, Mentor: Professor Vlatka Jirous-Rajkovic.

Awards during the study: Praise Summa Cum Laude with a score of 4,858.

Significant works, projects and exhibitions: 2016. Week of design of Zagreb’s: Shelves conceptual-design
solution; 2016 Erasmus + exchange, one-semester experimental laboratory work at the Faculty of Biotech-
nology of the University of Ljubljana.

Zanimanje: Magistra inZenjerka drvne tehnologije - Diplomski studij Oblikovanje proizvoda od drva
Zaposlenje: Dizzconcept d.o.o Zagreb, u funkciji izrade ponuda i tehnicke dokumentacije za namjesta;j,
trodimenzionalno modeliranje i izrada vizualizacija.

Diplomski rad: 2016. Razvoj drvene radne stolice. Mentor: izv. prof. dr. sc. Silvana Prekrat.

Nagrade tijekom studija: 2016. Rektorova nagrada SveuciliSta u Zagrebu za znanstveno istraZivacki rad:
“Lupa” ormaric za pohranu uzoraka za prepoznavanje anatomskih karakteristika drva. Mentorica lzv. prof.
dr. sc. Silvana Prekrat; Pohvala Magna Cum Laude s prosjecnom ocjenom studija 4,823.

Znacajni radovi, projekti i izlozbe: 2016. Medunarodna konferencija A.L.I.C.E. Ljubljana, Principles of
sustainable storage furniture, rad u koautorstvu; 2015. Tjedan dizajna Zagreb stoli¢ izraden u suradnji
s tvrtkom “DrvoTrgovina” Projekt idejnih rjeSenja stola i govornice promocije slavonskog hrasta; 2016.
Tjedan dizajna Zagreb idejno-oblikovno rje$enje nove ksiloteke Sumarskog fakulteta, konferencijski stol od
bagremovine za ured Prodekana Sumarskog fakulteta u Zagrebu; 2016. Mjesec oblikovanja Ljubljana: Stol
za objedovanje Serious.

Occupation: Master Engineer of Wood Technology — Wood Product Design

Employment: Dizzconcept Ltd Zagreb, in the function of making bids and technical documentation for
bending three-dimensional modeling and visualization.

Master thesis: 2016. Development of a wooden working chair. Mentor Associate Professor Silvana Prekrat, PhD.
Awards during the study: 2016. Rector’s award of the University of Zagreb for scientific research work:
“Lupa” a storage cabinet for samples to identify the anatomical characteristics of wood. Mentor: Associate
Professor Silvana Prekrat, PhD; Praise Magna Cum Laude with an average grade of 4,823.

Significant works, projects and exhibitions: 2016 International Conference of A.L.I.C.E. Ljubljana, Prin-
ciples of Sustainable Storage Furniture, co-operative work Ambienta. 2015 Design Week Zagreb, Coffee
table made in cooperation with the company “DrvoTrgovina”; 2016. Design Week Zagreb, Design solution
of the new xyloteka for Faculty of Forestry, and conference table made from acacia for the Vice dean Fac-
ulty of Forestry in Zagreb; 2016. Month of Design Ljubljana: Dining Table Serious.
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