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Inspirace prirodou v architekture
Inspiration in the Nature in architecture

Inspiraci pfirodou v architektufe nalezneme ve tvarech budov,
konstrukcnich prvkd a jejich uspofadani. Objevuji se kulaté a jemné
Clenéné tvary - mnohouhelniky; upfednostiuji se pohyby a ohyby
v kfivkach (cest, pasazi, tvard porostli, vodnich ploch, staveb
i détskych prolézacek, atp.). Objekty i prostory
jsou rozmanité nejen tvary, materialy ¢i strukturou,

ale i funkéni napini. Inspirace v  pii-
rodnim  svété  vyustuje v polyfunkéni
vyuziti  budov a vnéjSich prostorl, nebo

v UCelové barevnosti a strukture.

Pfirozenost mize znamenat maximalné moznou
efektivnost.  Flexibilita materidld ¢ organizace
prostoru umoznuje napt. efektivngjsi  vyuZiti
mista. VyuZit to, co se nabizi ve vlastnim
biotopu, znamena v oboru bio-architektury
vyuziti  mistnich, snadno dostupnych mate-
riald. Ty, které vynikaji pfirozenou cestou,
se snadno doplnuji, nahrazuji ¢ obno-
vuji napf. materialy pro stavbu, stabilizacni prvky
terénu, krajinné Upravy, atd. Snizuje se tak spotfeba
energie na distribuci materialdi uméle vyrabénych
¢i dovazenych z jinych vzdalenych oblasti.

Pfirodni materidly maji tu vyhodu, Ze pfirozené reaguji na zmény
mikroklimatu a napomahaji tak udrZovat stabilni, zdravi prospésné,
prostiedi. Vzhledem k soucasné intenzité urbanizace, k hustoté osidlenif
a k nerovnomérnému rozmisténi obyvatel na zemském povrchu,
a vzhledem k Unosnosti Uzemi je clovék nucen nedostatek téchto
zdrojd nahradit svou vlastni vyrobou. V navaznosti na ekologické
tendence vznikaji nové materidly, které napodobuji vlastnosti
prirodnich material a struktur, byt v jen nékterych smérech. Jsou
to napf. minerdini betony, fotosyntetické solarni panely, umélé kameny,
zahrady na konstrukcich a stfechach, kofenové Cistirny odpadnich vod,
skofepinové stavby, rlizné materidly vyuzivajici nanotechnologii, atp.

Inspired by nature in architecture can be drawn from shapes of buildings,
structural components and their arrangements. Round and finely segmented
shapes - polygons are displayed; preference is given to movements and bends
in curves (of ways, passages, shapes of the ground cover, water areas, buildings
as well as children monkey bars etc.). Buildings as well
as spaces are multifarious not only for their shapes, materials
or structures, but also for their functional context. Inspiration
in the natural world finishes up in a polyfunctional utilisation
of buildings and external spaces, or a purposeful colour
scheme and structure.

Spontaneity can mean maximum possible
efficiency.  Flexibility =~ of  material or  space
organisation provides for e.g. more efficient utilisa-
tion of the place. To utilise what is on offer
in its own biotope means, in the discipline
of  bio-architecture,  utilisation  of local, easily
available materials. Those, which originate
in a natural way, are easily replenished, replaced
orrenewede.g.materialsforconstruction, stabilisationelements
of the ground, landscape arrangements, etc. This leads
to reduced energy demand for distribution of materials
produced artificially or imported from distant areas.

Natural materials possess the advantage of a natural reaction to changes
in the microclimate and help maintain the stable, healthy environment.
With regard to the current urbanisation intensity, the density of settlement
and uneven deployment of inhabitants on the Earth, and with due regard
of the territorial capacity, a man is forced to replace the shortage of these
resources with own production. Further to ecological trends, new materials
occur, imitating properties of natural materials and structures, though
in several aspects only. These concern e.g. mineral concretes, photosynthetic solar
panels, artificial stones, gardens on structures and roofs, root waste water treatment
plants, monocoque structures, various materials using nanotechnologies, etc.

Bionika a nanotechnologie
Bionics and nano-technologies

Studium pfirodnich materialé, vytvareni jejich analogii z hlediska
konstrukci, struktur i materiald je relativné novym a neobycejné
perspektivnim oborem, ktery dokaze spojovat vysledky badani biologd,
chemik@, fyzikd, materidlovych inZenyr(i, konstruktérd a designérd.
V souCasné dobé fada vysledkll téchto vyzkum@ dosdhla i svych
prlmyslovych aplikaci. Jak je postupné zjiStovano, pfirodni materialy
se nam mohou stat zdrojem inspirace v oblasti materiald, technologii
a konstrukci stejné tak jako v oblasti nanotechnologii.

Materialy, které obklopuji kazdého z nas, jsou neobycejné rliznorodé,
ale podle typu spolecnosti se znacné odliSuji. Lidé Zijici ve vyspélych
statech vétSinou vyuzivaji materidly syntetické — clovékem vyrobené,
obyvatelé méné ekonomicky rozvinutych zemi, ktefi jsou vice ¢i méné
spojeni s prirodou, naopak pouzivaji materidly, které jsou vysledkem
prirodniho vyvoje probihajiciho po miliony let.
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Studies of natural materials, their analogies from the viewpoint
of construction, forms and materials are a relatively new and very
perspective field which can interlink the research results of biologists,
chemists, physicians, material engineers and designers. At present
a number of results of such research activities have been realized
as industrial applications. Gradually it has been found out that natural
materials can become a source of inspiration for materials, technologies
and construction as well as for nano-technologies.

Materials that surround each of us vary incredibly but they differ from
one another according to the type of society. People living in developed
countries use synthetic materials — man-made. On the other hand,
citizens of less developed economies who are more connected with
the nature use materials which result from the natural development
in progress for millions of years.
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Pro ilustraci bylo vybrano nékolik ukdzkovych prikladd z rostlinné
a Zivocisné fise, na kterych je podle moZnosti popsana jejich struktura
a sloZeni spolu s procesy zde probihajicimi. Jako priklad kompozitniho
materidlu je uvedena krovka stfevlika polniho, pfikladem pfirodniho
obalového materidlu je vajecna skofapka, samodisticimi schopnostmi
se vyznacuje povrch listu pamelniku bilého.
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To illustrate this, several examples from flora and fauna have been
selected on which their structure and composition and processes are
described. As an example of a composite material, there is a tectrice
of the field ground beetle. An example of natural packaging material
is an egg shell. The surface of a snowberry leaf is characteristic for its
self-cleaning qualities.

Kompozitni krovka strevlika polniho
Composite tectrices of the field ground beetle

Pozoruhodnymi priklady kompozitnich materiald, které vynikaji svoji
vysokou odolnosti v{c¢i dlouhodobému dynamickému namahani,
jsou obecné krovky broukd, které soucasné zajistuji svym nositellim

G¢innou mechanickou ochranu.

Krovka stfevlika polniho, stejné
jako u jinych broukd je tvorena
dlouhymi vyztuzujicimi chitinovymi
vlakny, ktera se ve vrstvach nad
sebou kfizi pod Ghlem 90 stupnid.
Obsah vldken v krovce se pohybuje
kolem 50%, coz je mnozstvi
srovnatelné s obsahem vyztuzujicich
vlaken v syntetickych kompozitnich
systémech. Detailni snimek povrchu
krovky pfipomina stfesni krytinu,
diky této strukture je zfejmé
ucinné zajistén odtok vody z jejiho
povrchu.

Remarkable example of composite materials which excel in high
resistance of long-time dynamic stress are generally beetles” tectrices
which provide mechanical protection for their bearers.

The tectrice of the field ground
beetle as well as those of other
beetles is composed of long
reinforcing chitinous fibres crossed
in layers above each other at the
right angle. Fibre content in the
tectrice is around 50%, which is an
amount comparable to the content
of reinforcing fibres in synthetic
composite systems. A detailed
photo of the tectrice surface
reminds of roofing. Thanks to such
a structure, water outflow from its

surface is efficiently provided.

Vajecna skorapka — prirodni obalovy material
Egg shell — natural packaging material

Vyjimecné vlastnosti vajecné skorapky jsou vysledkem mnoha miliond
let zdokonalovani. Skorapka je pevna a zaroven se lehce otevira,
chrani svdj obsah pred vyschnutim a umoziiuje dokonalou vyménu

Exceptional qualities of an egg shell result from millions of years
of perfection. The shell is solid and at the same time easy to open.

plynd. Ovalny tvar skofapky odola i vysokému
zatizeni. Diky ovalnému tvaru se vejce leZici
na boku nekutali rovné, ale todi v kruhu,
aby se nemohlo vzdalit od hnizda. Primérna
tloustka vajecné skorapky je asi 0,35 mm
a je tvorena bilkovinnou vajec¢nou strukturou,
na které jsou usazeny kalcitové sloupce, tvorené
drobnéjsimi krystalky. Mezi témito sloupci jsou
miniaturni pory o velikosti setin milimetr(, diky
nimz je skofapka prostupna pro plyny. Vzduch
potfebny pro vyvijejici se embryo pronika porézni
anorganickou Casti obalu i blanitymi obaly, které
plsobi jako antibakterialni filtry. Pfes tyto bariéry
pfijme embryo béhem tfitydenniho vyvoje asi
6 litrd kysliku, vyloudi asi 4,5 litru oxidu uhli¢itého
a kolem 11 litr@ vodni pary. Obal navic odrazi
Skodlivé ultrafialové a infracervené zareni.

Na obrazcich je zobrazen detailni snimek
- bilkovinny vlakenny blanity obal a sloupcovité krystaly kalcitu.
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Operacni program Nadnarodni spolupréce Stfedni Evropa je zaméFen na podporu spoluprace
zemi Stfedni Evropy s cilem zlepSeni vymény a pfenosu zkuSenosti predevsim v oblastech inovaci,
dopravni dostupnosti, Zivotniho prostfedi a zlepSovani atraktivity mést a regiond.

It protects its content from drying out and enables a perfect gas exchange.
The oval shape of the shell resists high load.
Thanks to the oval shape, an egg lying on one side
never rolls straightforward but in a circle so that
it never moves away from the nest. The average
thickness of an egg shell is about 0.35 mm
and it is composed of a protein egg structure
on which calcite columns built from smaller
crystals.  Among these columns, there
are miniature pores sized cent millimeters
which make the egg shell permeable for gas.
The air necessary for a growing embryo comes
through a porous inorganic part of the shell and
membranous coatings which work as anti-bacterial
filters. During a three-week development,
the embryo takes in about 6 liters of oxygen
and it emanates about 4.5 liters of carbon dioxide
and 11 liters of water vapor through these
barriers. In addition, the coating reflects ultra-
violet and infrared UV rays.

In the pictures there is a detailed shot — the protein fibre coating
and column calcite crystals.

CENTRAL EUROPE is a European Union programme that encourages cooperation among the countries of Central Europe
to improve innovation, accessibility and the environment and to enhance the competitiveness and attractiveness of their cities and regions.
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Povrch listu pamelniku bilého
Surface of the snowberry leaf

Pred fadou let byly u lotosu indického objeveny tzv. samocistici
schopnosti. Tento jev podminény chemickym sloZenim a povrchovou
strukturou listd byl oznaCen jako lotosovy efekt.
Posléze bylo zajiSténo, Ze podobnym zplsobem
se chovaji i povrchy listd asi dvou stovek dalSich rostlin.
Jednd se o proces, pii kterém dochdzi k rychlému
odstrariovani kapek vody z listl, coz je zplsobeno
zvlastni mikrostrukturou povrchové vrstvy. Diky této
mikrostruktufe dochdzi navic i kvelmi snadnému
odstrariovani necistot nachazejicich se na listech.
Necistoty se nabaluji na vodni kapky, na kterych
ulpivaji a jsou tak s nimi z povrchu rostliny snadno
odstranovany. Procesy, které se odehravaji v povrchové
vrstvé listd rostlin, souviseji s fyzikalnimi jevy, jako jsou
povrchové napéti a adheze.

Obrazek Pamelniku bilého a detailni snimek povrchu listu pamelniku,
uprostied je prlduch (stoma), slouzici k vyméné plynl mezi rostlinou
a okolim.

A number of years ago, the self-cleaning qualities of the Indian waterlily were
discovered. This effect conditional on its chemical composition and surface
structure of leaves was earmarked as the waterlily effect.
Later it was found out that leaf surfaces of approximately
two hundred other plants behave in a similar way.
It is a process during which water drops are removed fast
from the leaves. It is caused by a special microstructure
of the surface layer. Thanks to this microstructure,
the impurities located on the leaves are also cleaned very
easily. Such impurities are wrapped up on water drops
where they get stuck and they are removed with the water
drops from the plant surface easily. Processes which take
place on the surface layer of plants are linked with physical
phenomena, such as surface tension and adhesion.

A picture of the Snowberry and a detailed shot
of the snowberry leaf surface, in the center there is a pore (stoma) used for gas
exchange between the plant and the surrounds.

Technicka univerzita v Liberci
The Technical University in Liberec

Technicka univerzita v Liberci (TUL) je stfedné velka dynamicka Skola,
ktera spojuje formy technického vzdélavani s formou humanitniho
vzdélavani. V ramci svych Sesti fakult a vysokoskolskych Ustavl, nabizi
Siroké spektrum moznosti v oblasti technické, védecké, lidstvo stejné jako
umélecké a interdisciplinarnich studijnich obord. Maji dobfe vybavené
laboratofe a kvalitni tymy védeckych pracovnikd pro humanitnich oboré.

Technicka univerzita v Liberci dosahuje vynikajicich vysledk( v oblasti védy
a vyzkumu. Jako jeden z mnoha pfikladd uved'me World-Wide, unikatni
objev, prlimyslové technologie vyroby nanotextilii a textilnich vyrobkd.
Tyto vysledky, které jsou verejné velmi znamé pouze zvysSuji velmi
proslulou povést technické univerzity v Liberci.

Technickd univerzita v Liberci ma fadu prednosti jako stfedné velka
dynamicka Skola, ktera spojuje formy technického vzdélavani s formou
humanitniho vzdélavani. Mimo jiné:

o Velikost Skoly vytvaii podminky pro neanonymni tv@rci prostredi
a osobni kontakty pedagog( a studentd.

« Ma velkou vyhodu v tésném sepéti s praxi. Ve spolupraci s podniky Fesi
univerzitni védecti pracovnici i studenti konkrétni védecké ukoly. Firmy
zadavaji témata diplomovych praci, nabizeji podnikova stipendia, ¢eské
i zahrani¢ni firmy se predhanéji v nabidkdch pracovnich mist
absolventdim.

« Spolupracuje ve védé a vyzkumu s prestiznimi univerzitami a védeckymi
institucemi v celém svété. Studenti maji moznost ¢ast svého studia
absolvovat v zahranici. Vice nez 40 smluv o spolupraci s univerzitami
Evropy i dalSich kontinentl jsou zékladem pro zahranicni spolupraci
v oblasti vzdélavaci i vyzkumné cinnosti.

Je to jisté i proto, Ze v Liberci maji studenti mimoradné dobré podminky
pro ziskani vzdélani v odpovidajicich souCasné dobé a potfebam
praxe.

The Technical University of Liberec (TUL) is a dynamic university of medium size
that joins forms of technical and university education. Within six faculties and
a university institute, it offers a large spectrum of acquirements in technical,
scientific, humanity as well as artistic and interdisciplinary study branches. They
have well equipped laboratories and top quality teams of research workers
for humanities.

The Technical University of Liberec reaches excellent results in the fields
of science and research. As one of many examples, let us mention the world-
wide unique discovery, the industrial manufacturing technology of nano-textiles.
These results, well-known to the public, only increase the renowned reputation
of our institution.

The Technical University of Liberec has many advantages as a dynamic
and middle sized school which combines technical forms of education with
the humanities. Those advantages include:

« Size of the school enables non-anonymous creative environment and personal
contacts between teachers and students.

« Teaching is not only theoretical, but also well connected with the practice.
Students and academic workers work on concrete scientific tasks
in cooperation with companies. The companies also give topics for Diploma
theses, offer company scholarships, both Czech and international companies
compete in offering better job to our graduates.

» We cooperate with prestigious universities and scientific institution in science
and research. Students have the opportunity to study abroad as the part
of their studies. More than 40 agreements about cooperation with universities
in Europe and on other continents are the basis for international cooperation
in the area of education and research work.

« It brings up graduates who belong to the most successful in labour market.
It is certainly because students in Liberec have very exceptionally good
conditions for getting education corresponding with present-day situation
and work’s needs.
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Projekt FREE — V souladu s Lisabonskou strategii a novymi cili evropské tzemni

spoluprace v obdobi 2007-2013 se projekt FREE snazi prispét k regionalnimu rozvoji Stredni Evropy

vytvoFenim inovaénich systém( schopnych propojit technické experty, vyzkumné pracovniky, podnikatele,

organy statni spravy a tvirce politiky. Projekt byl zahajen v listopadu 2008 a jeho trvéni je 32 mésictl do ¢ervna 2011.

»

FREE project — In line with the Lisbon strategy and the new objectives of the territorial cooperation 2007-2013, the project FREE intends to contribute to regional development of Central
Europe by setting up innovation systems capable of bridging between technical experts, researchers, entrepreneurs and administrations, policy makers included.
Start date of the project was in November 2008 and its duration is 32 months till June 2011.
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Profil osobnosti
Personage profile

Prof. Ing. Petr Louda, CSc.

Professor Petr Louda graduated from the University of Engineering and
Textiles, the current Technical University of Liberec, where he was working
as a professional assistant, head of the materials department and dean

Prof. Ing. Petr Louda, CSc.

Profesor Petr Louda vystudoval Vysokou Skolu strojni a textilni, nyné&jsi
Technickou univerzitu v Liberci, kde ptsobil jako odborny asistent,
vedouci katedry materialt a dékan Fakulty strojni. V letech 2000 - 2009

podnikl mnoho pracovnich cest, aby se Iépe seznamil

se systémy fizeni védy a vyuky na zahranicnich
univerzitach v Evropé, Americe i Asii. V soucasné dobé
plsobi jako vedouci katedry Technické univerzity Liberci
a jeho odbornym zamérenim je materialové inzenyrstvi
a to zejména - tvorba hodnoceni vlastnosti tenkych
vrstev, nové materidly a technologie, nanomateridly
a nanotechnologie. Je &enem spravni rady Ustavu
termomechaniky Akademie véd CR, &en InZenyrské
akademie CR, &en védeckych rad a soudni znalec
v oboru materidlového inZenyrstvi, o tomto oboru
taktéz publikuje.

— of the Faculty of Engineering. In 2000 - 2009 he made many

| business trips to familiarize himself with the systems of science
management and education at foreign universities in Europe,
America and Asia. At present he has been a department
head at the Technical University of Liberec. His specialization
is material engineering, primarily evaluation of qualities
of thin layers, new materials and technologies, nano-materials
and nano-technologies. He is a member of the Administration
Board of the Institute of Thermomechanics at the Czech
Academy of Sciences, a member of scientific boards and
an authorized expert in the field of material engineering.
He has been writing and publishing texts about this field, too.

V posledni dobé se Gcastnil napfiklad FeSeni projektd:
1. Modifikace nanovldken materiall plazmatickymi technologiemi

2.

pro biologické aplikace, MSMT, (2010-2012)
Vlybudovani stfediska pro vyssi odborné vzdélavani pro zvySovani
odborné kvalifikace, MPO (Vietnam ), (2006 — 2010)

3. Pokrocilé vyztuzené geopolymerni kompozity pro technické
vyugiti, MPO (2007 — 2010)
4. Vyzkum technologii nanaseni sendvicovych povlakd

s orientovanou nanostrukturou pro lisovaci nastroje metodou PA

CVD, MPO (2009 - 2013)

5. Vyzkum a vyvoj modernich nastrojovych oceli pro noZe na drevo,

MPO (2008 — 2010)

Lately, he participated in solving projects, such as:

1.

2,

3.

Modification of nano-fibres materials with plasmatic technologies
for biological applications, MEYS (2010-2012)

Construction of a higher technical education center for the improvement
of professional qualification, MIP (Vietnam ), (2006 — 2010)

Advanced reinforced geopolymeric composites for technical use,
MIP (2007 - 2010)

. Research of technologies of sandwich coating application with oriented

nano-structure for pro moulding tools using the PA CVD method, MIP
(2009 - 2013)
Research and development of modern tool making steel for knives

to be used to cut wood, MIP (2008 — 2010)

Vedouci partner projektu FREE

Lead partner of the project FREE
Univerzity of Debrecen — Mad'arsko/Hungary
contact person: Laszl6 Matyus, address: Egyetem tér 1., H-4032 Debrecen,
website: http://detti.unideb.hu/ e-mail: Imatyus@dote.hu tel: +36 52 518 640

Partnefi projektu FREE

FREE project partners

=, Municipality of Velenje — Slovinsko/Slovenia
contact person: Rok Matjaz address: Titov trg 1, SI-3320 Velenje
website: www.velenje.si e-mail: free@velenje.si tel: +386 8961 544

centuria @ rit

_/Jmifié

TechnoCenter at the University of Maribor — Slovinsko/Slovenia
contact person: Danica Svetec address: Krekova ulica 2, SI-2000 Maribor
website: www.tehnocenter.uni-mb.si e-mail: danica.svetec@uni-mb.si tel: +386 2 235 53 65

Centuria RIT Romagna Innovazione Tecnologia — Italie/Italy
contact person: Chiara Pari address: Via Dell'Arrigoni 60, IT-47023 Cesena (FC)
website: www.centuria-rit.com e-mail: c.pari@centuria-rit.com tel: +39 0547 415 080

Amitié — Italie/Italy
contact person: Svenja Pokorny address: Via val d'‘Aposa 3, IT-40123 Bologna
website: www.amitie.it e-mail: spokorny@amitie.it tel: +38 0516 560 414

Multipurpose Union of Kecskemét and its Region — Mad'arsko/Hungary

website: www.aranyhomok.hu e-mail: lako.sandor@aranyhomok.hu tel: +36 52 518 640

(Q contact person: Lakd Sandor address: Kossuth tér 1, H-6000 Kecskemét

Klimentovska a.s. — Ceska republika/Czech Republic

A Klimentovekd os

contact person: Vitézslav Padevét address: Klimentov 147, CZ-354 71 Velka Hled'sebe

website: www.klimentovska.cz e-mail: info@klimentovska.cz tel: +420 354 423 103
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