Ceské vysoké uceni
technické v Praze

Solar
Decathlon 2013

Mezinarodni studentska soutéz

ve stavbé ekologickych solarnich
domi pofadana U.S. Department

of Energy. Tym Ceského vysokého
uceni technického v Praze vstupuje
do soutéze s konceptem AIR HOUSE.

Czech Technical
University in Prague

International student competition

in building sustainable solar-powered
houses held by the U. S. Department
of Energy. The team of the Czech
Technical University in Prague enters
the competition with the AIR HOUSE
concept.



Soutéz Solar Decathlon
Solar Decathlon Competition

Cilem soutéze je podpora rozvoje
udrzitelné a inovativni architektury
a priblizeni tohoto konceptu

Siroké vefejnosti. 20 vybranych
univerzitnich tyma z celého svéta
ma za Gkol navrhnout, postavit

a provozovat energeticky sobéstacny
solarni dim. Stavby vznikaji na pudé
univerzit, hotové domy se predstavi
verejnosti béhem dvoutydenni
prehlidky v Fijnu 2013 v Kalifornii.
Tym CVUT se probojoval do finale
jako jeden ze dvou evropskych tyma.

Nase cile

-> Navrhnout a postavit
prototyp bydleni
budoucnosti

Zvysovani povédomi
verejnosti o energetické
aéinnosti a solarni energii

Propagovat ¢eskou
architekturu a inZenyrstvi
ve svété

The goal of the competition is
to support sustainable and innovative
architecture development and

to introduce this concept to the public.

20 selected collegiate teams from all
over the world are challenged

to design, build and operate energy
self-sufficient solar-powered houses.
The buildings come into being

on university grounds and the finished
houses will be presented to the public
during a two-weeks display in October
2013, in California. As one of two
European teams, the CTU team fought
their way into the finals.

Our Goals

Design and build a prototype
of future housing

Raising awareness among the
general public regarding
energy efficiency and solar
energy

Advertise Czech architecture
and engineering around the
world

univerzitni soutéz v oblasti
udrzitelné solarni architektury.

Solar Decathlon = the most prestigious
university competition in the field
of sustainable solar architecture.




10 soutéznich disciplin
10 Competition Disciplines

Soutéz demonstruje, Ze inteligentni
FesSeni stavby je schopné zajistit
pFijemné vnit¥ni prostfedi a tepelnou
pohodu a zarovei generovat
dostatek tepelné a elektrické energie
pro potfeby domacnosti. Stavby 20-ti
studentskych tyma jsou hodnoceny

v 10 disciplinach, kazda je ocenéna
maximalné 100 body. Zvitézi tym,
ktery dosahne nejvyssiho bodového
souctu.

Nase strategie

-> Interdisciplinarni spoluprace
a integrovany navrh je
vitézna strategie naseho
tymu!

The competition demonstrates that

a smart buliding solution is not only
capable of providing comfortable
interior environment and heat
comfort but also that it can generate
a sufficient amount of heat and
electricity needed for the household
operation. Buildings of 20 student
teams are judged in 10 competition
disciplines, each discipline is worth
a maximum of 100 points. The winner is
the team receiving highest total

of points.

Our Strategy

- Interdisciplinary collaboration
and integrated design
approach is the winning
strategy of our team!
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Architektonicka kvalita

Architecture

Atraktivita pro trh

Market Appeal

Cenova dostupnost

Affordability

Domaci zabava

Home Entertainment

Energeticka bilance

Energy Balance

Komunikace
Communications

Ohrev vody
Hot Water

Spotrebice
Appliances

Technika
Engineering

Vnitrni komfort
Comfort Zone



Minulé rocniky v cislech
Previous Years in Numbers

Prvni Solar Decathlon se konal

v roce 2002, do soucasné doby se
soutéze ziéastnilo celkem 132 tymu
z prednich svétovych univerzit.

V ramci posledniho roéniku probéhlo
béhem 10-ti dni pfes 357.000 navstév
jednotlivych domi a 32 workshopt
za Gcasti laické i odborné vefejnosti.

The first Solar Decathlon took place

in 2002, and to this day, 132 teams
from world leading universities
participated in it. Within the last year’s
competition, in the course of 10 days,
more than 357.000 individual house
visits and 32 workshops, attended by
the laic and professional public, took
place.

357 000 navEtdvniki
visitors
250 &lank v tisténgch médiich

articles in print publications

500 televiznich interview
television interviews worldwide

87 rozhlasovych interview

radio interviews

600 000

shlédnutych videi
videos viewings

Uéast &eského
studentského tymu

Participation of the Czech

Student Team

Jsme velmi hrdi na to, Ze se
Gacastnime 6. rocniku Solar Decathlon
2013 jako prvni tym z Ceské
republiky v historii soutéze. U&ast
naseho tymu zviditelnila soutéz Solar
Decathlon v Ceské republice. Chceme
prispét k propagaci architektury,
ktera zvysuje kvalitu naseho zivota

a udrzitelny rozvoj spolecnosti.

We are very proud to be the first
Czech Republic team ever to enter
the competition. Our team competing
in the 6th Solar Decathlon 2013
generated high visibility for the Solar
Decathlon in the Czech Republic.

We want to promote architecture
that enhances our life quality and
sustainable development of society.

Praha (CZ)

Bremenhaven (DE)

Panama (PA)

Los Angeles (US)



Nase vize
Our Vision




Architektonicky koncept
Architectural Concept

Koncept kombinuje minimalni
vnitini obytny prostor s velkorysym
venkovnim prostorem. Usporné
dispoziéni feSeni je zalozeno na
tradici minimalniho bydleni, kde
damysiny architektonicky navrh Set#i
prostor a v dusledku také pofizovaci
a provozni naklady. Cilem je umistit
maximum funkénich jednotek

mimo klimatizovany prostor a tim
minimalizovat energii vynaloZzenou
na udrzeni vnitiniho komfortu.
Terasa s jedlou pFirodni zahradou
slouzi jako prostfednik mezi domem
a okolni pFirodou. PFima vazba
venkovniho a vnit¥niho prostoru,
jeho tvarova jednoduchost

a bezbariérovy pristup umoznuji
provozovat spolecenské aktivity

a zaclenit obyvatel domu

do lokalniho socialniho Zivota.

The concept combines a minimum
interior living area with a generous
outside area. The economy-sized
disposition is based on the tradition
of minimal housing, where an ingenious
architectural design saves space and
therefore saves purchase

and operating costs. Our goal is

to place a maximum of functional

units outside the air-conditioned

area and thus minimize the amount

of energy needed to maintain interior
comfort. The sun deck with an

edible natural garden functions as

a mediator between the house and

the surrounding nature. The direct
link between the interior and exterior
areas, its simple shape and wheelchair
accessibility, allow for social activities
and incorporation of the household
inhabitants into the local social life.

AIR HOUSE, pohled na terasu
AIR HOUSE, terrace perspective view




Energeticky koncept
Energy Concept

AIR HOUSE je navrzen jako
energeticky nulovy dum. Veskerou
energii pro potfeby domacnosti

i pro zajisténi optimalniho vnitiniho

klimatu ziskava ze sluneéniho zareni.

Dim se vyznacuje nizkou spotfebou
materialu, vody a energie. DileZita
je energeticka narocnost pfi vyrobé
a dopravé pouzitych materiald

a moznost jejich recyklace po doziti
stavby. Koncept ,,domu v domé*
vyuziva chranény prostor mezi
vytapénou ¢asti a dFrevénou pergolou
jako naraznikovou z6nu pro zmirnéni
tepelné zatéze. Spotiebu energie
minimalizujeme kombinaci pasivnich
(geometricka charakteristika,
orientace ke svétovym stranam,
velikost a rozméry okennich

otvord, izolace) a aktivnich prvki
(fotovoltaické panely, sluneéni
kolektory, isporné spotrebice,
inteligentni ovladani).

The AIR HOUSE is designed as a zero-
energy house. It obtains all the energy
needed for the household, and for the
maintenance of the optimal interior
climate, from solar radiation. The
house is distinguished by low material,
water and energy consumption. Energy
intensity during the production and
transport of used materials, and

their recyclability in the end of the
building’s lifecycle are important. The
“house within a house” concept uses
the protected area between the heated
space and a wooden pergola as a
buffer zone to reduce thermal stress.
We minimize energy consumption by
passive (geometric characteristics,
cardinal point orientation, the size
and proportions of window openings,
insulation) and active elements
(photovoltaic panels, solar collectors,
low-consumption appliances, intelligent
control system).




Inteligentni dim
Intuitivni ovladani,
monitoring spotfeby
energie, automatické
Fizeni vnitiniho
prostredi.

An Intelligent House
Intuitive control. Energy
consumption monitoring.
Automatic control of
interior environment.
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Druha kize

Teplotni naraznikova
zéna,chrani pred
teplotnimi extrémy,
zajistuje soukromi.

Second Skin

Thermal buffer zone
protects from temperature
extremes, ensures privacy.

Fotovoltaické panely

Ohfev TUV

50 m?fotovoltaickych
paneli generuje
veskerou potfebnou

energii pro provoz domu.

Photovoltaic Panels

50 m? of PV panels
generate all the energy
needed for the operating
of the house.

Prvni kiize
Dfevostavba, tepelna
izolace z pFirodniho
dfevniho vlakna,
difuzné oteviena,
vysoka schopnost
akumulace tepla.

First Skin

Wooden construction,
diffusion-open, natural
wood fiber thermal
insulation, high heat
accumulation capacity.

Solarni fototermicky
systém, ploché kolektory
s pFimo protékanym
absorbérem.

Hot Water

Solar photo-thermal
system, flat tubular
collectors with a flow
through absorber.

Salavé stropni panely

Pfirodni materialy
Uspora energie,
maximalni pouziti
materiald s nizkymi
hodnotami svazané
primarni energie.

Natural Materials
Energy saving solution
= a maximum use of
materials with low rates

of bound primary energy.

Cirkulace vzduchu

SDK desky

s integrovanym grafitem,
vloZzené PVC trubky,
chladici vykon

az 76 W/m?2

Radiant Ceiling Panels
Plasterboards with

integrated graphite,
imbedded PVC pipes,
cooling power up to

76 W/m?.

VZT jednotka

s pfimym vyparnikem
upravuje relativni
vihkost vnit¥niho
vzduchu, dodava
éerstvy vzduch.

Air Circulation
Air-conditioning unit
with a direct evaporator
conditions relative
interior air humidity and
supplies fresh air.

Zdroj tepla a chladu

Rekuperace tepla

Inventorové tepelné
éerpadlo vzduch-voda,
precizni a pozvolna
regulace vykonu.

Source of Heat and Cold

Inverter air to water heat
pump, precise and gradual
pumping power regulation.

Osvétleni
Energeticky Gsporné,
pfedprogramované
scény, osvétleni
podporujici
cirkadianni rytmy.

Quality Lighting
Energy-Efficient Lighting,
pre-set lighting scenarios,
supporting people’s
natural circadian rhythms.

KFiZovy protiproudy
vyménik, Géinnost az
93%.

Heat Recuperation
Crossflow countercurrent

exchanger with 93%
efficiency.
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Zdravy prostor
Kontrola parametri
vnitfniho prostiedi

- teplota a vlhkost,
koncentrace VOC a CO02.

Healthy Interior

Interior climate quality

— controle of temperature
and relative humidity, VOC
and CO? concentration.

o

Kofenova ¢istirna

Filtrace ,Sedé“ vody,
mistni bahenni rostliny,
pouziti na zavlahu.

Constructed wetlands

Graywater treatment
system, native plants,
recycled greywater is
reused for irrigation.



Hledame partnery
We Are Looking for Partners

-

Ucast éeského tymu v soutézi

U. S. Department of Energy Solar
Decathlon je mozna jen diky
velkorysosti sponzori

a podporujicich organizaci. Partnefi
mohou pFispét prostifednictvim
financniho pFispévku, materialu

pro stavbu domu nebo poskytnuti
sluzeb.

Potirebujeme

- Postavit AIR HOUSE
v Gechach i v USA.

Dopravit dim z Prahy
do Kalifornie a zpét.

Zajistit dopravu a ubytovani
studentského tymu CVUT

v Kalifornii béhem stavby

a soutézni prehlidky.

Podporu p¥i organizaci
udalosti a doprovodnych akci
spojenych s prezentaci

AIR HOUSE.

The Czech team’s participation

in the U. S. Department of Energy Solar
Decathlon competition will be possible
only thanks to the generosity

of sponsors and supporting
organizations. Our partners can
contribute through financial
contributions, material for house
construction or services.

We need

To construct the AIR HOUSE,
both in the Czech Republic and
in the US.

To transport the house from
Prague to California and back.

To provide transfer and
accommodation for the CTU
student team in California
during the construction and
presentation.

Support to organize events
associated with the AIR HOUSE
presentation.

Nabizime
We Offer

Spojeni firemni strategie
s ¢eskym studentskym
projektem v prestizni
mezinarodni soutézi.

Moznost prezentovat se
jako nositele inovacénich
ekologickych Feseni.

Velky zajem médii, odborné
i laické vefejnosti.

Propagaci v ramci CVUT,
Ceské republiky i ve svété.

Company policy integration
with a Czech student project
in a prestigious international
contest.

An opportunity to present
your company as a promoter
of innovative sustainable
solutions.

Great interest of media,
professional and general
public.

Presentation within
the framework of CTU,
the Czech Republic
and internationally.



Tym Ceského vysokého uéeni
technického v Praze
Team of the Czech Technical
University in Prague

CVUT, Fakulta architektury
ve spolupraci s

Fakulta dopravni
Fakulta elektrotechnicka
Fakulta stavebni

Fakulta strojni

Projekt probiha pod zastitou dékana
Fakulty architektury ¢vur, dékanky
Fakulty stavebni CVUT, Ceské komory
architektl, Ministerstva Zivotniho
prostfedi CR a Ministerstva
zahraniénich véci CR.

Kontakt

Ing. arch. Dalibor Hlavacek, Ph.D.
Ceské vysoké uéeni technické v Praze
Fakulta architektury

Ustav navrhovani Il

Thakurova 9

166 34 Praha 6

+420 777 165 450
dhlavacek@fa.cvut.cz
www.fa.cvut.cz
www.airhouse.cz
www.solardecathlon.gov

CTU, Faculty of Architecture
in cooperation with

Faculty of Transportation Sciences
Faculty of Electrical Engineering
Faculty of Civil Engineering
Faculty of Mechanical Engineering

The project proceeds under

the patronage of the Dean of Faculty
of Architecture, the Dean of the Faculty
of Civil Engineering, the Czech Chamber
of Architects, the Ministry

of the Environment of the Czech
Republic and the Ministry of Foreign
Affairs of the Czech Republic.

Contact

Ing. arch. Dalibor Hlavacek, Ph.D.
Czech Technical University in Prague
Faculty of Architecture

Dept. of Architectural Design Il
Thakurova 9

166 34 Prague 6

T +420 777 165 450

E dhlavacek@fa.cvut.cz

w www.fa.cvut.cz
www.airhouse.cz
www.solardecathlon.gov
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