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Zakladni umélecka skola Karla Malicha Holice -
v pasivnim energetickém standardu

Dalibor Bordk, DOBRY DUM, s.r.o.
Minskd 198/60, Brno, tel.: 602 510 808, e-mail: borak@dobrydum.cz, www.dobrydum.cz

1.  Autofi projektu

Ing. arch. Helena Borakova. Ing. arch. Dalibor Borak, Pavel Danék, DOBRY DUM, s.r.0.
tepelnd technika: Ing. Stanislav Kucera, Ing. Jan Pivec

expertni éinnost: Ing. arch. Josef Smola, Ing. Jifi Séla

autor fotografii: Ing. arch. Dalibor Bordk

2. Investor

mésto Holice zastoupené mistostarostou panem Vitézslavem Vondrousem, za podpory pana
starosty Ladislava Effenberka.




Zakladni uméleckd Skola v energeticky pasivnim standardu ma deset uceben a komorni
koncertni sal pro hudebni obory, tanecni sal, dvé ucebny pro vytvarnou vychovu a v pfizemi
velky vicedcelovy sal. Vstupni prostory, schodisté a foyer zdobi plastika od Karla Malicha.
Dal3i plastika od tohoto umélce je zavésena na priiceli budovy.

Budova se nachazi v centru mésta Holice na Pardubicku. V sousedstvi jsou kvalitni dila archi-
tektury dvacdtého stoleti - sokolovna, Muzeum Emila Holuba a kulturni dim. Novostavba
byla umisténa tak, aby vznikl jasné vymezeny verejny prostor. Pro architektonicky vyraz byla
dileZita kompaktnost tvaru budovy a technicky spravné provedeni vech detailii.

Projekt budovy byl zpracovan pro stavebni firmu BW Stavitelstvi, Holice, zastoupenou pa-
nem Milanem BakeSem, spolumajitelem, kterd zvitézila ve vybérovém fizeni na dodavatele
stavby vCetné provadéciho projektu.

3. Stavebnireseni

Stavba je zaloZena na pasech z monolitického betonu, obvodové stény jsou z keramickych
tvarovek Porotherm 36,5 T, vnitfni nosné stény z betonovych tvarovek. Pro eliminaci tepel-
nych mostli oddéluji stény od spodni stavby desky z pénoskla o tloustce 50 mm. Ocelové
sloupky vynaseji stropy zeSikmeného rohu a také priivlak nad prosklenou sténou jihozapadni
fasady.

Stropy jsou z prefabrikovanych Zelezobetonovych paneld Alidal tl. 210 mm s nadbetondv-
kou. Stropni konstrukci nad schodistém tvoi ocelové nosniky s trapézovym plechem, stfecha
nad koncertnim sdlem je vynaSena vazniky z tenkosténnych ocelovych profili BORABELA.
Stresni skladba ma pozarni odolnost 30 minut.

3.1. Tepelné izolace

U obvodovych stén je jednoplastovy kontaktni zateplovaci systém z minerdlni vaty tl.
200 mm. Sokl byl do hloubky 1000 mm a do vysky 300 mm nad terénem izolovan soklovym
XPS tl. 200 mm. Ve stiesni konstrukci byla pouzita minerdini vata ISOVER tl. 400 mm.
V podlahovych konstrukcich na terénu tvofi tepelnou izolaci desky z EPS tl. 300 mm.

3.2. Vzduchotésnarovina

Vzduchotésna rovina je na vnitfnim lici obvodové stény, v misté Zelezobetonovych véncii a
uloZeni stropnich panelii prechdzi z vnittniho lice zdi pod véncem ven, zvenku na vénec a




zpét na vnitini lic budovy. Podobné Fedeni bylo zvoleno i u atiky stiechy, vzduchotésnou
rovinou je foliova stesni krytina, s rovinou stén se spojuje pod oplechovanim atiky.

Blower-door test 0,2 v podtlaku i pretlaku shodné.

4. TIB

Pro malé mistnosti byl navrzen centraini systém teplovodniho vytapéni s nucenou cirkulaci a
teplotnim spddem 50/40 °C. Zdrojem tepla pro vytapéni a ohrev teplé vody je trojice tepel-
nych Cerpadel vzduch-voda. Tepelnd Cerpadla jsou osazena na zdpadni strané stiechy.

Saly a foyer jsou vytapény vzduchotechnicky, zdrojem tepla jsou tepelnd cerpadla vzduch-
vzduch, kterd umoziuji také chlazeni. Klimatizacni a vétraci jednotky jsou sestaveny z venti-
&tord pfivodniho a odvodniho vzduchu, filtr{ v potrubi, rotaniho hygroskopického rekuper-
atoru, pfimého vyparniku (ohfivace/chladice na chladivo R410A ) a elektrického ohfivace.

Sani Cerstvého vzduchu pro vétrani je pies saci komory na severni fasddé, do uceben se
vzduch piivadi vyustkami osazenymi ve sténé. Pro zamezeni preslechli mezi u¢ebnami, byly
v potrubi osazeny tlumice hluku. Foyer je vétrano spolecné s dalSimi funk¢né propojenymi
prostory. Nad vstupnimi dvefmi byla umisténa teplovzdusna vzduchotechnickd clona, kterd
také vytapi vstupni prostory Skoly.

Moznost pfirozeného vétrani celého domu otevirdnim oken ve viech mistnostech a moznost

,predchladit” budovu pfed kondnim akci otevienim oken a klapek, které jsou primarné
navrZeny pro odkoureni domu pfi pozaru.

5. Stinéni budovy

Okna na vychodni, jizni a zdpadni strané budovy jsou vybavena vnéjsimi Zaluziemi. Sestava
na kazdé fasadé je samostatné fizend nadfazenym systémem méfeni a regulace na zakladé
skutecného slunecniho svitu dopadajiciho na fasadu a teplot v pfilehlych mistnostech.

6. Energeticka narocnost objektu - tepelné technické vlastnosti za-
kladnich konstrukci

Stfecha: U=0,10 W/m*k

Obvodova sténa: U= 0,14 W/mK

Podlaha: U=0,13 W/m%

Okna: U, = 0,80 W/m*




Vstupni dveie: U;= 0,90 W/m%K

Nepriivzdusnost obalky budovy: ns; = 0,2 h™ (Blower-door test)

Zdroj tepla: tepelnd Cerpadla vzduch/voda.

Mérna spotieba energie na vytapéni: EP, = 8 [kWh/(m2.rok)]

Vétrani: Vzduchotechnické jednotky s rekuperaci tepla. Mérnd spotfeba energie na mecha-
nické vétrani EPransn = 6 [KWh/(mZ.rok)]

Chlazeni pro saly: Mémé spotieba energie na chlazeni EPc, = 3 [kWh/(m2.rok)

Ptiprava teplé vody: Centrdlni se zdsobnikem. Mémé spotfeba energie na piipravu teplé
vody EPpuw, = 2 [kWh/(mZ.rok)]

Osvétleni: LED svitidla a linedrni zafivky. Mérnd spotfeba energie na osvétleni EPgna =
21 [kWh/(m2.rok)]

Mérna spotieba energie na celkovou podlahovou plochu: EP, = 40 [kWh/(m?.rok)]

Trida energetické naroénosti budovy: A — MIMORADNE USPORNA (PASIV dle TNI)
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7. Realizacni tym

Investor: Mésto Holice, Mgr. Ladislav Effenberk, Ing. Vitézslav Vondrous

Projekt: Dobry dlim, s.r.o. — Ing. arch. Helena Bordkova, Ing. arch. Dalibor Bordk, Upravy
exteriéru Ing. arch. Petr Jurecek

HIP — koordinace: Pavel Danék

Statika: Ing. Ondrej Vicek

PoZarni bezpecnost: Ing. Boris Lenert

Energetické feSeni: Ing. Stanislav Kucera, Ing. Jan Pivec,

Expertni spoluprace: Ing. arch. Josef Smola, Ing. Jifi Sala

Akustika: Ing. Toma$ Hradek, SONING Praha a.s.

Blower-door test: Mgr. Stanislav Palecek, Radion.cz

Realizace: BW — Stavitelstvi, s.r.0. — Ing. Milan Bakes, stavbyvedouci Ing. Jaromir Friml,
manazerka stavby Helena Hanslova

Technicky dozor: Libor Matousek, Limma czs.r.o.

VizudIni systém: Ale$ Najbrt, Studio Najbrt,s.r.o.

Vytvarnd dila: Karel Malich, za podpory Galerie Zdenék Sklendf

Zastavéna plocha: 604,5 m?
UZitnd plocha: 2041,3 m?
Objem budovy: 9256,4 m* (objemovy faktor A/V - 0,3)

Celkové stavebni naklady: 43 mil. K¢ bez DPH

n
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OD NAVRHU PO REKONSTRUKCI
V SOULADU S NOVOU LEGISLATIVOU

Umét navrhovat pasivni domy dnes znamend mit néskok pro zitfek. Uz od roku 2020
budou muset byt v souladu se smérnici o energetické ndro&nosti budov 2010/31/EU
2 19.5.2010 (EPBD Il) viechny novostavby navrhovany a provadény v energetickém

standardu s tém&F nulovou spotfebou energie. Na &eské pidé se konecné objevil kom-

plexni vzdélavaci program o navrhovéni a kontrole pasivnich a nulovych domd.
Nabidka 7 kurzi pokryvé viechny oblasti, které k dsp&3né stavbé potfebujete.

NOVINKA
KURZ , NAUCTE SE PRACOVAT S PHPP”

Usetfete spoustu ¢asul Naucte se pracovat s PHPP na specia-
lizovaném kurzu zamé&feném na zvladnuti tohoto oblibeného
vypoétového néstroje. Navrhujte pasivni domy pomoci programu,
ktery byl vytvofen na miru vyzvam energeticky dspornych budov!
Kurz vedou experti Centra pasivniho domu.

VICE INFORMACI:
www.pasivnidomy.cz/kurzy




uvop . .
K NAVRHOVANI PASIVNICH

A NULOVYCH DOMU

Jednodenni kurz A je uréen pro ty, kdo chtgji ziskat z&-
kladni prehled o oboru energeticky Setrného stavéni, ale
zatim vzdé&lavani nemohou vénovat vice &asu. Sezndmi
se s aktudlnimi pozadavky na energetickou ndroénost
budov a porozumi také zékladnim principdm névrhu
energeticky efektivnich budov. Vhodné i pro laiky.

POKROEILY: KURZ )
NAVRHOVANI PASIVNICH
A NULOVYCH DOMU

Roz3ifeny tiidenni kurz B se zabyva problematikou
zékladnich principd névrhu budov v souladu s EPBD

a prinese G&astnikdm kurzu piiklady feseni, kterd budou
pouzitelnd i pfi vlastnich ndvrzich budov. Souéasti kurzu
jsou také ukdzky konkrétnich fedeni a névaznosti dalsich
konstrukei a technického zafizeni.

EXPERTNi KURZ )
NAVRHOVANI PASIVNICH
A NULOVYCH DOMU

Desetidenni kurz C obsahuje podrobné a komplexni
informace nezbytné pro névrh budov s téméF nulovou
potfebou energie se zaméFenim na praktické poznatky
vEetné viech souvislosti a vztah mezi jednotlivymi opat-
fenimi. Ucastnici se naudi, jok navrhovat pasivni a nulové
domy a jak optimalizovat névrh z ekonomického a ergo-
nomického pohledu.

ZANISTENI KVALITY PASIVNICH
A NULOVYCH DOMU

Tridenni kurz D je Gzce specializovany na zajisténi
kvality budov na stavbé i v projektové pfipravé. Prinese
O&astnikim znalosti novych technologii pouzivanych

v energeticky Gsporné vystavbé a potiebné informace
pro zaijisténi kvality provedeni. Dva dny teoretického
zékladu se zaméfenim na ukdzky z praxe jsou doplnény
jednodenni vyukou v terénu.

NAVRHOVANI A INSPEKCE
SYSTEMU VETRANI A VYTAPENI
V PASIVNICH A NULOVYCH
DOMECH

Dvoudenni kurz E se zamé&fuje na névrh otopnych
soustav a vétracich systémd v budovéch s velice nizkou
potfebou tepla a také na inspekci systémd vytapéni

a klimatizace dle pozadavkd smérnice EPBD |I.

ENERGETICKY EFEKTIVNI
RENOVACE STAVAJiCiCH
BUDOV

Dvoudenni kurz F pfinési Géastnikm detailni informace
o navrhovani rekonstrukef stavaiicich budov s cilem ma-
ximdlné sniZit jejich energetickou naro&nost. Diraz bude
kladen také na ukdzky z praxe a praktickd cviceni.

Ke kurzdm D, E, F mohou déastnici absolvovat zdarma
pfipravny, tzv. ,nulty” den, ktery jim osvétli zakladni
principy navrhovdni pasivnich domg.

Novy vzdélévaci program pro podporu odbornikd vznikl v rémci projektu

JTvorba vzdélavaciho programu pro odborniky v oblasti energeticky dsporné vystavby v Jihomoravském kraji
(reg. & CZ.1.07/3.2.04/03.0057), ktery je spolufinancovan z Evropského socidlniho fondu
a statniho rozpoctu Ceské republiky.

PRIHLASTE SE NA
www.pasivnidomy.cz/kurzy

I~ .

. * * . M
::;iggisky L AL I s — NEBO VOLEJTE NA
Y4 fond v R EVROPSKA UNIE | bsot st h 1ELor o’ pro komaresessenapnost 511 111 810

INVESTICE DO ROZVOJE VZDELAVAN]




2015 - Brusel zpasiviuje — od stimulace k regulaci

Grégoire Clerfayt, Divize Energie, Bruxelles - Environnement, Institut Bruxellois pour la Gestion
de I'Environnement

Gulledelle 100, B-1200 Bruxelle,s www.bruxellesEnvironnement.be

Telefon: +32 3 775 79 15, e-mail: gclerfayt@environnement.irisnet.be

1. 0d vzorovych budov ...

Z pohledu energie byla v roce 2004 obvykla praxe tykajici se vystavby a zmén dokoncenych
budov v Bruselu charakterizovdna nedostatkem ambici. Tento pfistup vyplyval z chybéjici
regiondlni politiky. BEhem nésledujicich dvou let nastal v disledku mnoha informacnich a
osvétovych kampani pocatek rozvoje kultury energii a ovzdusi. V roce 2007 zahdjil Bruselsky
region (RBC) vyznamny podplrny program pro vystavbu a renovaci budov vyznacujicich se
velmi vysokymi energetickymi a ekologickymi parametry: Slo o vyzvu k podavéni projektli na
,vzorové budovy”. Tato vyzva k podavani projektii se tyka viech zadavateld stavebnich praci
v Bruselu, at'uz jsou to soukromé osoby, verejné organy, polostatni subjekty nebo soukromé
podniky (developerské firmy, neziskové organizace a dalsi). Zplsobilé budovy musi byt
umistény v RBC a musi slouzit nékterému z ndsledujicich Gcelii: rodinnému ¢i kolektivnimu
bydleni, administrativé nebo jako obchodni ¢i priimyslové budovy. Projekt se miize tykat
nové vystavby, zmén dokoncenych budov nebo kombinace obou. Vzhledem k tomu, Ze jsou
pfipustnd viechna vyuZiti, zpdsobilé jsou budovy od malych (cca. 120 m?) az po velké (cca.
55000 m? nebo vice). V letech 2007 az 2013 bylo vyhlaSeno Sest vyzev k predkladani projek-
td, jichZ se zucastnilo 372 zadateld a z nichz bylo vybrano 243 projektdi pro poskytnuti dotaci
v celkové vysi 33 miliond EUR (max. 100 € / m?). Tyto projekty predstavuji celkovou plochu
621000 m?, znichZ 350000 m? jsou pasivni domy. Nékteré z nich jiz dosahly standardu
NZEB.

Cetné projekty renovaci také ukézaly, Ze je mozné dosahnout velmi vysoké trovné energe-
tického reseni, v nékterych pipadech dokonce i trovné pasivniho domu. Vyzvy na vzorové
budovy poslouzily také k ovéfeni tvrzeni, Ze pasivni standard je zcela dostupny a nevede
k vyznamnému navyseni nékladii na bytové domy, Skoly a Gifady, novostavby ani rekonstruk-
ce.
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1.1.  Nékolik udaju:

6 vyzev /// 361 piihlasenych projektd /// 243 vzorovych budov /// 39 % tvofi projekty zmén
dokoncenych budov /// 621000 m? véetné 350 000 m? pasivnich /// 100 projektli s vefejnym
zadavatelem, 143 soukromych /// 18 obci /// 15313 m? bytovych objekti soukromych +
199161 m’ kolektivniho bydleni, nebo 1866 bytovych jednotek vcetné 762 ,socidlnich”,
505 pasivnich /// 242 609 m? kanceldfi a obchodii /// 164 421 m? vefejné vybavenosti véetné
4 domovii pro seniory, 21 kol a 23 center denni péce /// 3 752 m* termdlnich soldrnich
paneld /// 15 272 m? fotovoltaiky /// 194 projekti se zelenymi stfechami.

Tato vyzva k poddvani projektd zpdsobila na trhu s nemovitostmi nevratné zmény a vedla
fadu vefejnych i soukromych zadavatelli ke vstupu na trh, a to i mimo projekt vzorovych
budov. Posledni inventura provedena v listopadu 2013 pro Brussels Environment zazname-
nala v Bruselu 800 000 m? pasivnich domi jiz postavenych, rozestavénych i ve fazi projektu.

1.2. Zpétnavazha

Na zdkladé zkusenosti a zpétné vazby Ize pro bruselsky stavebni trh odvodit nékolik hlavnich
trend(:

= Pii vystavbé nenastaly zadné velké problémy, co se tyce oplasténi, tloustky izolace, nos-
né konstrukce nebo vzduchotésnosti ulozené pasivnim standardem; stavebni techniky
jakoz i naklady, které se mohou navzajem znacné lisit, se vyvijeji.

= Pokud jde o fizeni vnitfniho klimatu, byly zaznamenény stiznosti v souvislosti se strategii
chlazeni i vytdpéni a postupy pro jejich fizeni a kontrolu; zde existuje zcela zjevné pro-
stor pro zlepSeni. Tyto obtize maji nékolik pficin: Spatny navrh, Spatné dimenzovani,
spornd technicka feseni, uZivatel ,uvéznény” v jednom nastaveni systému, piilis sloZity
systém, chybéjici manaZer, ktery by byl odpovédny za spolecné vybaveni, chybéjici pod-
pora pro koncové uZivatele atd. Nebo dokonce jde o lidsky srozumitelné potize: schop-
nost zménit nékteré navyky. Odpor proti zméné chovani miize vést k podvédomému pie-
sunu chyby na technologii.

Z téchto problémi je patrné, Ze nejsou v zddném pfipadé nepiekonatelné - maji vZdy alter-
nativni feSeni, které problém napravi nebo mohlo napravit - a nejsou specifické pro ,pasivni
standard”, i kdyZz se vtomto pfipadé nékdy projevuji s vétsi intenzitou. Mizeme tedy
s potéSenim konstatovat, Ze vys33i energetické a ekologické parametry jdou ruku v ruce se
zlep3enim kvality ndvrhu a vystavby, coz je vyhodné pro viechny zdcastnéné v tomto odvétvi
az po koncového uZivatele a spolecnost.
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ZvIdstni pozornost je proto nutné vénovat dimenzovani a requlaci nékterych technologii,
jako je vétrani a vytapéni (umisténi vétracich otvord, zakladni i postupna regulace mistnost
po mistnosti, jednoduchost predepsanych postupd, hlucnost ventilatoru, atd.) nebo strate-

a zdroven umoznily uZivatelGim snadné uZivani. Mél by byt aplikovan princip KISS'.

Je nezpochybnitelné, Ze vnitini provozni podminky budovy urcuji z valné ¢asti pohodli jejiho
uZivani a mohou ovliviiovat chovani a (ne)spokojenost obyvatel.

Stejné jako viechny prikopnické pociny, prvni budovy vykazovaly urcité pocatecni obtize.
Nepochybné by nyni byly v reakci na problémy, s nimiz se musi vyrovndvat, postaveny trochu
jinak. Presto nesporné predstavuji pikladny uspéch.

Pocet Bruselem provadénych experimenti tykajicich se ,pasivniho standardu” ukazuje, ze
existuje celd fada feSeni, z nichZ nékterd jsou vhodnéjsi neZ jind. Souvisi to svyvojem
v oblasti stavebnich postup i naseho zpiisobu Zivota, ktery sméfuje k vétsim dsporam ener-
gie, komfortu a kvalité ve prospéch obyvatel.

Prvofadou otdzku predstavuje zvlddnuti procesu névrhu takovych budov ze strany projektan-
tl (architektd a konzultacnich firem), zejména dimenzovani a requlace systémi pfizpisobe-
nych uzivatelim. To zahrnuje kontrolu harmonogramu ze strany zadavatele, ktery si musi
byt védom své odpovédnosti a mél by védét, co chce v souladu se svymi cili, pficemz je tfeba,
aby se choval konzistentné a rozumél dopaddim svych rozhodnuti na systém. Samoziejmé
musi byt informovan svym architektem.

Druhym tématem je otdzka pfijeti téchto staveb jejich uZivateli. Francouzské studie ukazuiji
riizné druhy postojii obyvatel, které vyZaduji rozdilné pfistupy. llustrativni v tomto ohledu
jsou zkuSenosti L'Espoir?. Je v3ak tieba zdlraznit, Ze celkové prvni prizkumy v Bruselském
regionu ohledné spokojenosti s pasivnimi domy ukdzaly, Ze obyvatelé jsou spokojeni.

Tretim tématem tykajicim se zejména ndjemnich domii nebo vétsich objektli je nutnost
sledovani objektu jasné definovanou a kompetentni osobou.

Hojnost zkuSenosti z Bruselu a jejich ndsledné studium a dokumentace typu ,open source”
jsou nejlepsi zérukou spravné definice ,dobrych mravii” pi navrhovani, spravé a obyvani
,pasivnich” budov.

TKISS: udélej to jednoduché, stupidni (keep it simple, stupid)
2http://espoirmolenbeek.blogspot.be/
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Zavérem: ,Jako kazdd evoluce nebo prechodné obdobi vyZaduje realizace zmén das pro
uchopeni riznymi dcastniky méstské struktury a nemiize byt provadéna bez ohledu na jejich
potieby a prani. Takovy proces potfebuje cas potfebny k zajiSténi zastoupeni vSech ztcast-
nénych, setkavani, naslouchani, porozuméni, vysvétlovani apod. To jsou zakladni podminky
pro definici ambic mésta zittka. V tomto procesu je feseni cizelovano metodou pokus-omyl a
vzdjemné se dopliujicich zkuenosti. S aktivitou se necekd na okamzik, az bude vie jasné.”

1.3.  Proces uceni: velka oteviena bezplatna sit zicastnénych stran

Brussels-Environment poskytuje projektantdm a smluvnim stranam systém podpory témito
formami:

= vyzvy k podavani projektli na ,vzorové budovy” a vyuZiti jejich vysledki, organizace ex-
kurzi na misté apod.

= aliance ,Zaméstndni — Zivotni prostfedi — odbor udrZitelné vystavby”, konstruktivni
partnerstvi se stavebnim priimyslem a odvétvim, odborné pfipravy za Gcelem podpory
stavebnich firem v jejich nezbytném vyvoji smérem k vétsi udrZitelnosti ve stavebnictvi;

= pofadani seminafid a Skoleni (15 000 hodin/rok) — jak navrhovat udrZitelné budovy, spe-
cializace na navrhovani pasivnich energetickych budov (jako to déla téz PMP/PHP [Pas-
siefhuis Platform]);

= k dispozici projektantlim je sluzba facilitatora pro udrzitelné budovy;

= hudouci organizace periodickych Skoleni konzultantii energeticka ndrocnosti budov
[ENB].

= financni podpora ¢asopisu be.passive’;

= podpora platforem PMP a PHP pro produkci materidld (tepelné mosty, vétrani, con-
necTools, be.global, atd.);

= 3 dalsi.

V3e se déje za ticelem pomoci viem, kdo budou povolani provadét tyto nové predpisy.

3 http://www.bepassive.be
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1.4. Vzorové regionalni organy verejné spravy

Aby 3la piikladem, diky tomuto experimentu predepsala vldda Bruselského regionu pasivni
standardy u vSech budoucich vefejnych budov a rekonstrukci pod jeji spravou, pocinaje
rokem 2010.

= budouci budova (17 000 m) Bruselské sprévy Zivotniho prosttedi, Brussels Environment,
v lokalité Tour & Taxis bude predana v listopadu 2014;

= hytovd vystavba prostfednictvim SDRB* a bruselského regiondlniho sektoru socidlniho
bydleni (SLRB’ a SISP®);

= stavebni cinnost fondu Fonds du Logement [bytovy fond];

= méstské rekonstrukce na drovni ctvrti prostednictvim pfislusnych smiuv.

1.5. K pasivnim standardiim pro vSechny nové budovy postavené v roce 2015

Dobrovolnd opateni a pobidky, jako jsou projektové vyzvy na ,vzorové budovy”, energetické
dotace atd., jsou jisté opatfeni nezbytna ke spusténi procesu, ale vzhledem k problematice
klimatu a energetiky a ambicim bruselské vlady v téchto zaleZitostech jsou nedostatecna.

Cile jsou jasné: snizeni emisi sklenikovych plynii (-30 % v roce 2025), omezeni nasi energe-
tické zdvislosti a snizeni (ctii za energii, ale také pohodIny Zivot a prace v nasich novych
budovach. VBruselu viak 70 % energie spotfebovdvaji budovy a stavajici stavebni fond
energetickou Gcinnosti nijak zvIast nevynika.

Ambice energetické a klimatické politiky se proto samoziejmé soustfeduje na problematiku
budov.

Nicméné, a to je problém pro budovy typicky, stavajici fond nelze pfebudovat pres noc.
Pokud souhlasime s ambiciéznimi cili evropské smérnice o energetické Gicinnosti, mozné jsou
nanejvys 2% kazdy rok. Pozornost by se méla soustfedit na novou vystavbu v souladu
s demografickym boomem v Bruselském regionu (+ 2 %/rok) a riistem ekonomické aktivity
projevujicim se v HDP.

* SDRB: Société de Développement Régional Bruxellois [Bruselskd regiondlni rozvojovd agentural
5 SLRB: Société de Logement Régional Bruxellois [Bruselsky regiondini tifad pro bydleni]
6 SISP: Société Immobiliére de Service Public [Verejnoprdvni sprdva realit]
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Vychédzime-li z faktu, Ze jakdkoliv stavba v soucasnosti postavena nebude upravovana po
celd nasledujici desetileti, pro Bruselsky region se jako zasadni ukazuje, Ze je nutné rychle
rozhodnout o co nejndrocnéjsich energetickych standardech izolace novych staveb: tedy o
pasivnim standardu. Brusel tak zabréni pldnovanému zastardvani (postupnym zvySovanim
pozadavkii na energetickou dspornost) svych novych budov uvadénych postupné na trh.
Pasivni budova nikdy nezastara, nebot jiz nebude nutné za Gcelem zvySeni tspornosti pro-
vadét na jeji obalce Ci v technologiich vyznamné zmény.

Z tohoto diivodu byla zménéna nafizeni ENB, aby byl vstup pasivnich pozadavki v platnost
ohldSen v dostatecném predstihu a architekti a poradenské firmy je tak mohly predvidat.
Proto jiz v roce 2011 naplédnovala viada RBC uplatnéni pasivniho standardu pro viechny nové
obytné stavby, kanceldie a Skoly k 1. lednu 2015, aby vyslala developeriim, architektim a
designériim jasny signal ohledné budov, knimz podaji Zadost o stavebni povoleni po
31. prosinci 2014.

Tyto pozadavky jsou vysledkem dlouhého jedndni mezi bruselskou ministryni pro energeti-
ku, Evelyne Huytebroeckovou a profesnimi sdruzenimi, jako jsou:

= stavebni organizace;

= Bruselska federace architektt (Arib);

= Federace inZenyr;

= realitni odvétvi;

= dvé pasivni platformy (PMP [francouzskd] a PHP [nizozemskad]),
které vedlo k dohodé ze dne 19. fijna 2012.

Vysledky jednani a dohody vedly k upiesnéni ,bruselskych” pozadavk{ na pasivni budovy,
které budou platit od 1. ledna 2015 pro jakékoliv nové objekty a velké zmény dokoncenych
budov’ obytnych budov, kanceldfi nebo kol.

Takzvané ,pasivni” pozadavky byly upraveny pro realitu bruselského trhu tak, aby poskyto-
valy co nejvétsi volnost designu pfi zachovani piivodniho cile, tedy dosazeni velmi vysokych
parametr{ dspory energii.

Pro spInéni pasivnich predpisti ENB v roce 2015 jsou k dispozici dvé moznosti'™

7Velka zména dokoncené budovy je definovana jako zména dokoncené budovy na vice nez 75 % celkové plochy obalky a je
vyménéno celé technické zazemi.

22



Pristup A spociva v pouZziti znamych pozadavki pasivniho standardu a soucasné poskytuje
volnost v pristupu k vétrani a technologiim a zpocatku neomezuje pozadavky na neprii-
vzdusnost.

Pro bydleni (vytdpéni, vétrani, pomocnd zafizeni, tepld uZitkovd voda):
= Mérnd potieba tepla na vytapéni < 15 kWh/m?2.rok
" Ny <0,6h"vroce 2018
= Cetnost prekroceni nejvyssi teploty vzduchu < 5% asu

= Primarni energie < 45 kWh/m2.rok

Pro kanceldre a Skoly (vytapéni, vétrani, chlazeni, pomocnd zafizeni, osvétleni):

= Mérnd potieba tepla na vytapéni < 15 kWh/m2.rok
= Mérnd potieba tepla na chlazeni <15 kWh/m?.rok
= s, <0,6h'vroce2018

= Cetnost pekroceni nejvyssi teploty vzduchu < 5% casu v roce 2016
= Primarni energie <95-(2,5xA/N [max. 4]) kWh/m2.rok

Pristup B je k dispozici pro budovy, u nichz by horsi A/V nebo horsi orientace mohly vést
k urovni izolace, kterd by byla pfili vysoka pro dodrzeni kritérii pfistupu A. Pristup B prepodi-
td pozadavky na izolace tak, aby bylo dosazeno uritych rozumnych hodnot (Uem <
0,12 W/m2.K pro neprihledné konstrukce a Uem < 0,85 W/m2.K pro dvere a okna).

1.6. Vétsivolnost u technického zarizeni

Bez ohledu na volbu vzduchotechnického systému je potieba tepla vypoctena pro rovnotlaky
vzduchotechnicky systém s rekuperaci tepla a standardnim vykonem (pokud neni instalovan
lepsi vykon). Tento poZadavek se tedy spie nez na technické zafizeni zaméfuje na vlastnosti
budov (orientace, kompaktnost, izolace, vzduchotésnost apod.). Pfi vypoctu spotieby pri-
marni energie se v3ak bere v tivahu skute¢ny vykon zvoleného vzduchotechnického systému,
stejné jako vykon topného systému nebo pomocného elektrického zafizenti.
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1.7. Jasny casovy rameca prechodné obdobi pro nepriivzdusnost

Vzhledem k nabyti tcinnosti pozadavku na neprdvzdusnost (0,6 h™) v roce 2018 a k predcho-
zim postupnym ptechodnym obdobim pro vypocet pozadavki piistupu B stanovil Brusel
jasny Casovy ramec tak, aby se mohl trh pfipravit v dostatecném piedstihu.

V piipadé, Ze je vzduchotechnicky systém méné dcinny a izolace starSiho typu, byl timto
zplisobem vytvoien prostor pro kompromis mezi rliznymi instalacemi obnovitelnych zdroji
energie, aby se nakonec dosahlo stejné drovné napInéni poZadavkii na primdrni energie.

1.8. Velké zmény dokoncenych budov

Pro velké zmény dokoncenych budov plati stejné pozadavky snizené o 20 %, s vyjimkou
kritéria Cetnosti prekroceni nejvyssi teploty vzduchu.

1.9. Zpiisob vypoctu

Akoli v3echny tfi belgické regiony spolupracuji na udrZeni spolecné metody vypoctu, budou
se pasivni pozadavky Bruselu vypocitavat belgickou metodou ENB, a ne pomoci PHPP.

Nové a dikladné zrekonstruované budovy, které spliiuji pozadavky ,pasivni standard 2015”
budou ,vyhovujici pro ENB” a budou mit ndrok na PENB, ale nemusi nutné spliiovat poza-
davky pro ziskani certifiktu pro pasivni domy. Tyto budovy budou prohlaSeny za ,pasivni”,
pokud dodrzi pravidla ,pasivniho standardu” piijatého Plate-forme Maison passive (PMP-
PHP ashl).

2. Standardy pro méstskou vystavbu s témé nulovou spotiebou

Na zdkladé smérnice Evropského parlamentu a Rady 2010/31/EU ze dne 19. kvétna 2010
o energetické ndrocnosti budov zavedl COBRACE [bruselsky zékonik pro ovzdusi, klima
aenergetiku] v ¢lanku 2.2.3. odst. 3 povinnost splnit poZadavky ENB na ,nulovou spotfebu
energie” pro viechny nové Zadosti o stavebni povoleniod 1. 1. 2021.

Predpisy definuji ,nulovou spotfebou energie” jako nulovou nebo velmi nizkou spotiebu
dosaZenou diky vysoké energetické tcinnosti, kterd by méla byt pokryta ze znatné miry
energii vyrobenou na misté nebo z mistnich obnovitelnych zdroj.

Otézkou je, zda je mozné, pokud se jedna o energetickou cinnost, zajit jesté déle, nez sta-
novuji ,bruselské pasivni standardy” a zda obnovitelné zdroje energie maji redlny potencial
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kompenzovat zbytkovou spotfebu nové budovy, jakkoli to miize ve velmi silné urbanizova-
ném prostredi byt Ucinné.

Nové budovy jsou v Bruselu stavény v husté osidlenych méstskych lokalitdch a jednd se
obecné o stavby velkych rozmérii s vysokou hustotou obsazeni. Ackoli vzorové stavby zahr-
nuji celou fadu pikladdi pasivnich domi vyuZivajicich obnovitelnych zdroji energie, ve sku-
teCnosti se jen velmi malé ¢asti z nich dafi pokryt vyznamnou cast spotfeby. Jednd se o ty
z nich, které maji bud'velmi pfiznivé urbanistické vlastnosti, nebo vhodné prostiedi.

Ve skutecnosti je vyuZiti obnovitelnych zdrojii energie obtizné zobecnit:

= zfizeni sité dalkového vytapéni nedava pro pasivni domy valny ekologicky ¢i ekonomicky
smysl, a to tim spiSe ve mésté, kde jsou jiz velmi dobfe zavedeny rozvody plynu;

= pouZiti stfech pro instalaci fotovoltaickych a fototermickych paneld je mozné pouze
v piipadé, Ze maji pfiznivou orientaci a nejsou ohroZeny zastinénim vyssimi budovami
v okoli;

= geotermalni energie ze stfednich hloubek je vyhodnd pouze u budov velkych rozmérii a
s velkou potiebou chlazeni;

= suchd biomasa® (dovdZena) je potencidlné pouzitelna, ale na kvalitu ovzdusi ma spie
negativni vliv, zejména pevné (astice, oz je v Bruselu jedna ze znedistujicich latek plso-
bicich potiZe; toto feSeni proto neni pouZitelné ve vétsim rozsahu;

= kapalna biomasa (dovdzena), je pouzitelna v kogeneraci, ale jeji hodnota miize byt spor-
nd pfi pouZiti u budov, které maji velmi nizkou pottebu vytapéni;

= méstskd vétrnd turbina zlistava technologii v procesu zrani; jeji instalace je vyhrazena
pro velmi specifické lokality, a proto nemiize byt pfilis rozsitena;

= tepelné Cerpadlo je zajimavd technologie za predpokladu, Ze skutecné provozni podmin-
ky spini teoretické pfedpoklady.

Koncept ,nulové spotieby energie” je tedy tfeba déle rozvijet. Kjeho uskutecnéni bude
i nadéle v méstském prostredi nutny shér zkuSenosti, testovani a hodnoceni, coz lIze sou-
hrné vyjadit jako ,pasivni koncept + energie z obnovitelnych zdrojd”, kdy jako prvni krok
je nutné uZiti zdsady omezeni potieb, dopInéné kompenzaci zbytkové spotieby. Vzhledem

k tomu, Ze vybér technologii vyuZivajicich obnovitelné zdroje a vyznam jejich piinosu pro

8 Biomasy (suché a mokré) maji pfi vypoctu ENB v Bruselském regionu primarni konverzni faktor energie 0,32.

25



nahradu zbytkové spotieby budov je Uzce spjat s jejich méstskym usporadanim, systematic-
ké dosazeni drovné ,s nulovou spotiebou energie” zlistéva nejisté; ledaze budeme brat
v dvahu dovoz energie z obnovitelnych zdroji (elektfiny obnovitelného plvodu, dovazené
biomasy apod.).

3. Zaver

Bruselsky region ukézal, Ze uplatni-li se potfebna opatieni, miiZe se to, co bylo povazovano
za utopii, stat realitou. Tato novd ambice ve stavebnictvi jde jiz dnes nad rdmec vyzvy
k predkladani projektd , vzorovych budov”.

Bruselsky region jako priikopnik v uplatfiovani pasivniho standardu v roce 2015 (pét let pied
evropskym pozadavkem) je clenem PassREg?, region(i pasivnich domi s obnovitelnymi zdroji
energie, coZ je projekt programu Inteligentni energie pro Evropu. Tento projekt si klade za cil
vyvolat dspéSnou realizaci NZEB v celé EU, svyuzitim pasivnich domi napdjenych
v maximalni mozné mife z obnovitelnych zdrojii energie jako zakladu. Tohoto programu se
Brusel icastni po boku Hannoveru a Tyrolska jako jeden z pionyrii v kategorii pokrocilych (na
rozdil od kategorie zacatecnikii a stfedné pokrocilych).

V roce 2012 obdrzel Bruselsky region za svou ,politiku NZEB“ evropskou cenu Energy Award
v kategorii Bydleni™.

Nové volby v cervnu 2014 a nova vldda bez bruselské Strany zelenych zatim nevedla ke zmé-
né bruselské pasivni requlace.
3.1. Dalsiinformace najdete zde:

www.bruxellesenvironnement.be/batimentsexemplaires [francouzsky]

www.sustainablecity.be/ [anglicky]

° http://passregsos.passiv.de/index.php/Main_Page

10 http://www.eusew.eu/awards-competition/awards-2012

i Doulkeridis C. et al (2012). Zévéry. In: Les Actes du Colloque Habitat durable - le rdle des villes Ministerstvo kraje hlavniho
mésta Bruselu, Brusel, Belgie, s. 92

i Nafizeni vlady Bruselského regionu ze dne 21. tinora 2013, kterym se méni vyhlaska ze dne 21. prosince 2007, kterou se
stanovi poZadavky na energie a vnitini prostfedi budov, Moniteur belge [Belgicky Uredni véstnik] &islo 93 26. biezna 2013 -
prvni vydani, Brusel, Belgie

i IBGE (2013). PoZadavky na ENB v roce 2014 a pasivni poZadavky ENB v roce 2015 pro préce, které podléhaji povoleni.
www.bruxellesenvironnement.be — Professionnels — Gestion trvanlivé de vos activités — Performance énergétique des
bétiments (PEB) — Travaux PEB
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www.brusselpassief.be/fr [francouzsky a nizozemsky]

www.bepassive.be/intl/special0Ten/ [anglicky]
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2015 - Brussels goes passive — From stimulation to
regulation

Grégoire Clerfayt, Division Energie, Bruxelles - Environnement, Institut Bruxellois pour la
Gestion de I'Environnement

Gulledelle 100, B-1200 Bruxelle,s www.bruxellesEnvironnement.be

Telefon: +32 3 775 79 15, e-mail: gclerfayt@environnement.irisnet.be

1. From exemplary buildings ...

In 2004, practices in Brussels in terms of construction and renovation were characterised by a
lack of ambition regarding energy, resulting from the lack of a regional policy. Over a two-
year period, numerous information and awareness-raising actions led to the development of
an initial energy and climate culture. In 2007, the Brussels-Capital Region (RBC) launched a
major stimulation programme for the construction and renovation of buildings with very
high energy and environmental performance: the ,Exemplary Buildings” call for projects.
This call for projects is aimed at all contracting authorities building or renovating in Brussels:
private individuals, public bodies, semi-state bodies, private enterprises (property develop-
ment companies, non-profit organizations, etc.). Eligible buildings must be located in the
RBC and must be used for one of the following purposes: as single-family or collective hous-
ing, a collective etc.), offices, or a commercial or industrial facility. The project may include a
new building, renovation or a combination of both. Since all designated purposes are per-
missible, small (approx. 120 m?) to large (approx. 55,000 m? or more) buildings are eligible.
From 2007 to 2013, six calls for projects have been launched, with 372 applicants and 243
projects being selected for a total amount of subsidies worth EUR 33 million (max. €100/m?).
These projects represent a total area of 621,000 m?, 350,000 m” of which are passive build-
ings. Some of them have already achieved the NZEB standard.

Numerous renovation projects have also shown that it is possible to achieve very high ener-
gy standards, even the passive standard in some cases. The calls for Exemplary Buildings
have also served as a test bench; they have provided confirmation that the passive standard
is fully accessible and doesn’t lead to a significant increase in cost in residential buildings,
schools or offices, new constructions or even renovations.
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1.1.  Some figures:

6 calls /// 361 applicant projects /// 243 Exemplary Buildings /// 39% are renovation projects
/// 621,000 m? including 350,000 m? passive /// 100 projects with a public contracting aut-
hority, 143 private /// 18 municipalities /// 15,313m” of individual housing + 199,161 m? of
collective housing, or 1866 housing units, including 762 ,social” housing units, and 505 are
passive /// 242,609 m” of offices & shops /// 164,421 m” of community facilities, including
4 rest homes, 21 schools and 23 day-care centres /// 3752 m? of thermal solar panels ///
15,272 m’ of photovoltaics /// 194 projects with green roofs

This call for projects has had a major ratchet effect on the real estate market and has led
numerous public and private works contracting authorities to enter the market, even outside
the ,Exemplary Buildings” project call. The last inventory, conducted in November 2013 for
Brussels Environment1, has identified 800,000 m” of passive buildings already built, being
built or planned in Brussels.

1.2. Feedback

On the basis of experience and feedback, several major trends in the Brussels construction
market have become apparent:

= |n terms of construction, there is no major difficulty with regard to the envelope, the
insulation thicknesses, the framework, or the air-tightness imposed by the passive
standard, and techniques, as well as construction costs - which can still be very different
- are evolving.

= With regard to management of the indoor climate, some complaints have arisen related
to the cooling strategy, the heating strategy, and their management and control proce-
dures; there is still clearly room for improvement here. These difficulties have several
causes: poor design, poor dimensioning, questionable technical choice, occupant ‘stuck’
with a single setting of the system, system too complicated, no manager ,provided” for
common facilities, no support for the end user, etc. Or even a humanly comprehensible
difficulty: learning to change certain habits. Resistance to change of behaviour can lead
to unconscious projection of the fault onto the technology.

What these difficulties teach us is that they are not in any way insurmountable — they al-
ways have an alternate solution that corrects or could have corrected the problem - and are
not specific to the ,passive standard”, but are sometimes expressed there with greater in-
tensity. We can therefore be pleased, as higher energy and environmental performance go
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along with improvement in the quality of design and construction, which is beneficial for all
those involved in the sector, down to the end user and the community.

Special attention is therefore necessary with regard to dimensioning and regulation of some
technologies, such as ventilation and heating (placement of air vents, basic regulation and
piecemeal regulation room by room, simplicity of the regulation procedures, ventilator
noise, etc.) or cooling strategies, to allow such buildings to fulfil a varying set of expectations
with regard to comfort while allowing the occupants to feel at ease with them. The KISS"
principle should be applied.

In fact, the intrinsic operating conditions of a building determine in large part its comfort
and can promote behaviours and (dis)satisfaction of the occupants.

Like all pioneers, the first buildings have had some initial difficulties. Undoubtedly they
would now have been built a bit differently, responding to the problems encountered, but
they are already undeniably an exemplary success.

The number of experiments conducted in Brussels on the ,passive standard” issue shows
that there are numerous solutions, some more favourable than others. An evolution in our
construction methods and our ways of living toward greater energy conservation, comfort
and quality for the benefit of the occupants is involved.

The first issue involves mastery of the design of such buildings by the designers (architects
and consulting firms), especially dimensioning and regulating systems adapted to the users.
This includes control of project scheduling by the contracting client, who must be aware of
his responsibility and know what he wants depending on his objectives, the challenge being
to remain consistent and to understand the impacts of his choices on the system ... in-
formed of course by his architect.

The second issue focuses on questions of appropriation of such buildings by their users.
French studies show various types of attitudes of the occupants that necessitate different
approaches, and the experience of L'Espoir™ s illustrative in this regard. It should be stressed
however that overall the first surveys conducted by the Brussels-Capital Region in the first
passive housing in Brussels show that the occupants are satisfied.

TTKISS: Keep it simple, stupid.
"2 http://espoirmolenbeek.blogspot.be
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The third issue, especially in apartment buildings or large buildings, involves having the
facilities monitored by a clearly identified and competent person.

The abundance of experiences in Brussels and their follow-up, study and ,open source”
documentation are the best quarantee of the evolving definition of ,good manners” in de-
signing, managing and occupying a ,passive” building.

In conclusion: ,Changing by doing, like every evolution or transition, requires time for appro-
priation by the various partners in the urban fabric and cannot be done without taking into
account their needs and wishes. Taking time, ensuring representation of all those concerned,
meeting, listening, understanding, explaining, etc. These are the essential conditions for defin-
ing the ambitions of the city of tomorrow. Along the way, solutions are refined by trial and
error, experiences complement each other; it's not a matter of waiting to know everything
before taking action™

1.3. The learning process: large free open-source network of stakeholders

Brussels-Environment maintains its support system for designers and contracting clients
through:

= The ,Exemplary Buildings” call for projects and use of the results, organisation of site
visits, etc.

= An Employment — Environment Alliance — Sustainable Construction branch, a construc-
tive partnership with the building sector and the training sector for supporting construc-
tion companies in their necessary evolution toward greater sustainability in construc-
tion;

= The organisation of seminars and training (15,000 hours/year) on the design of sustain-
able buildings, with specialised modules on passive energy design (as the PMP/PHP
[Passive House Platform] also does);

= A Sustainable Building Facilitator service available to designers;

= The future organisation of recycling training for PEB [Building Energy Performance] Coun-
cllors.

= Financial support for be.passive magazine';

3 http://www.bepassive.be
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= Support of the PMP and PHP platforms for production of resources (thermal bridges,
ventilation, connecTools, be.global, etc.);

= etc.

Everything is being done to assist all those who will be called upon to implement these new
regulations.

1.4. Exemplary regional public authorities

Thanks to this experiment, the Government of the Brussels-Capital Region has imposed
passive standards on all future public buildings and renovations under its authority begin-
ning in 2010, thus setting an example.

= The future building (17,000 m?) of the Brussels Administration for the Environment,
Brussels Environment, on the Tour & Taxis site will be delivered in November 2014;

= Housing construction by the SDRB™ and the Brussels regional social housing sector (the
SLRB™ and SISP'6);

= Construction by the Fonds du Logement [Housing Fund];

= Urban renovation operations on the neighbourhood scale, through neighbourhood con-
tracts.

1.5. To the passive standard for all new buildings in 2015

Voluntary actions and incentives like the ,Exemplary Building” call for projects, energy sub-
sidies, etc., are certainly necessary measures in launching the movement, but they are insuf-
ficient given the climate and energy issues and the ambition of the Brussels Government in
these matters.

The objectives are clear: to reduce our greenhouse gas emissions (-30% in 2025), limit our
energy dependence, and decrease our energy bills, but also to live and work more comforta-
bly in our buildings. But in Brussels, 70% of energy consumption is building-related, and the
existing building stock does not excel in its energy efficiency.

1 SDRB: Société de Développement Régional Bruxellois [Brussels Regional Development Agency]
15 SLRB: Société de Logement Régional Bruxellois [Brussels Regional Housing Authority]
16 SISP: Société Immobiliere de Service Public [Public Service Property Company]
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The activities of an ambitious energy and climate policy therefore naturally concentrate on
buildings.

However, and this is a difficulty inherent to buildings, the entire existing stock cannot be
improved overnight; 2% each year at the most, if one agrees with the ambitious objective of
the ,Energy Efficiency” European Directive. New construction, in full swing due to the demo-
graphic boom in the Brussels-Capital Region (+2%/yr) and the growth in economic activity
reflected in its GDP, needs to be targeted.

Knowing that any construction carried out today will undergo no further transformation for
decades, it seemed essential for the Brussels-Capital Region to quickly opt for the maximum
energy standard in terms of insulation for new structures: the passive standard. Brussels
thus prevents planned obsolescence (by the successive increase in energy requirements) of
its new buildings put successively on the market. A passive building will never be obsolete,
inasmuch as it will no longer be necessary to make significant changes to its envelope or
technologies to make it more efficient.

Therefore, the PEB regulations were changed" to announce the entry into effect of the pas-
sive requirements sufficiently far in advance to allow architects and consulting firms to
anticipate them. So in 2011, the RBC's Government already planned the application of the
passive standard to all new constructions of housing, offices and schools as of 1 January
2015, to give developers, architects and design firms a clear signal regarding buildings who-
se application for planning permission will be submitted after 31 December 2014.

These requirements are the result of a long discussion between the Brussels Minister for
Energy, Evelyne Huytebroeck, and the professional associations:

= The construction sector;

= The Brussels Federation of Architects (Arib);

= The Federation of engineers;

= The real estate promotion sector;

= The two passive platforms (PMP [French] & PHP [Dutch])

that led to an agreement accord on 19 October 2012.
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The result of the negotiation and the agreement led to specification of the ,Brussels” passive
requirements that will apply as of 1 January 2015 to any new building and any major reno-
vation" in housing, offices or schools.

The so-called , passive” requirements have been adapted to the market reality in Brussels for
greater leeway in design while maintaining the initial objective, achievement of very high
energy performance.

There are two options for fulfilling the 2015 passive PEB regulations™:

Approach A consists of application of the known requirements of the passive standard, with
however leeway in the ventilation and technologies and an initial absence of constraint on
the air-tightness.

For housing (heating, ventilation, auxiliary equipment, domestic hot water):

= Net heating need <15 KWh/m.yr
" N5, < 0.6 volume/hr as of 2018
= Qverheating < 5% of the time
= Primary energy < 45 KWh/m?.yr
For offices and schools (heating, ventilation, cooling, auxiliary equipment, lighting):
= Net heating need <15 kWh/m.yr
= Net cooling need <15 kWh/m?.yr
" s < 0.6 volume/h as of 2018
= Overheating < 5% of the time as of 2016
= Primary energy < 95— (2.5 x Compactness [limited to 4]) kWh/mZyr

Approach B is available for buildings for which poorer compactness and/or a poorer orien-
tation would lead to a level of insulation too high to observe the criteria of Approach A.
Approach B recalculates the requirements to be observed by setting the level of insulation to
certain reasonable values (weighted average U < 0.12 W/m2K for opaque walls and
weighted average U < 0.85 W/m’.K for doors and windows.

17.a major renovation is defined as a building in which over 75% of the heat loss surfaces are renovated and all the technical
facilities are replaced.
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1.6. More leeway in technical facilities

Regardless of the ventilation system chosen, the net heating need is calculated by consider-
ing a double flow ventilation system with heat recovery with a default output (unless a
better output is actually installed). This requirement thus focuses on the building character-
istics (orientation, compactness, insulation, air-tightness, etc.) rather than the technical
facilities. However, the actual performance of the ventilation system chosen is taken into
account in the calculation of the primary energy consumption, just like the performance of
the heating system or the electrical auxiliary equipment.

1.7.  Clear timeframe and transition period for air-tightness

With the entry into effect of the air-tightness requirement (0.6 volume/h) in 2018 and the
preceding progressive transition period for calculation of the requirements of Approach B,
Brussels is setting a clear timeframe so that the market can prepare sufficiently in advance.

Thus, there is room for a compromise between more installations of renewable energy
sources when the ventilation system is less efficient and the insulation less advanced to
achieve the same primary energy requirement in the end.

1.8.  For major renovations

The same requirements, relaxed by 20%, apply to major renovations, with the exception of
the overheating criterion.

1.9. The method of calculation

Inasmuch as the three Belgian Regions work together to maintain a common method of
calculation, the Brussels passive requirements will be calculated with the Belgian PEB meth-
od of calculation and not with the PHPP.

New and very heavily renovated buildings that observe the ,2015 passive PEB” requirements
will be ,PEB compliant” and will be eligible for the PEB certificate, but will not necessarily
meet the requirements for obtaining the passive certificate. In this case, to be certified ,Pas-
sive”, a building will have to observe the rules of the ,passive standard” enacted by the
Plate-forme maison passive [Passive House Platform] (PMP-PHP ashl).
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2. Nearly Zero Energy Building Standards in Cities

In pursuance of Directive 2010/31/EU of the European Parliament and the Council of 19 May
2010 on energy performance, the COBRACE [Brussels Air, Climate and Energy Code] has in-
cluded the imposition of ,zero energy” consumption PEB requirements for all new construc-
tion permit requests as of 1 January 2021 in its Article 2.2.3. §3.

The Regulations define ,zero energy” consumption as zero or very low energy consumption
achieved due to high energy efficiency, and that should be covered to a very large degree by
energy produced from onsite or local renewable sources.

The question is whether it is possible to go even further in terms of energy efficiency than
the ,Brussels” passive standard and whether renewable energy sources have a real potential
to compensate for the residual consumption of a new building, however efficient it may be,
in a very highly urbanised environment.

The new buildings in Brussels are built in dense urban environments and are generally build-
ings of large size with a high occupation density. Although the exemplary buildings include
numerous examples of passive buildings incorporating renewable energy sources, in reality
very few manage to cover a very significant part of their main consumptions. Those that do
have either highly favourable urban characteristics or environments.

In fact, recourse to renewable energy sources seems difficult to generalise:

= Establishment of a heating network makes little environmental and economic sense for
passive buildings, all the more so in a city where the gas network is already very well-
established;

= Use of roofs for installation of photovoltaic and thermal solar panels is only possible if
there is a favourable orientation and no shading by a taller building nearby;

= Medium-depth geothermal energy is only advantageous for buildings of large size with
major cooling needs;

= Dry biomass® (imported) is potentially usable but has a rather negative effect on air
quality, in particular PM, one of the pollutants of concern in Brussels; it is therefore not a
large-scale solution;

"®Bjomass (dry and wet) has a primary energy conversion factor of 0.32 in the PEB calculation n the Brussels-Capital Region.
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= Liquid biomass (imported) is usable in cogeneration but its value can be questioned for
buildings that have a very low heating demand;

= The city wind turbine remains a technology in the process of maturation; installation is
reserved for very specific locations and therefore cannot be widespread;

= The heat pump is an interesting technology, provided that the actual operating condi-
tions meet the theoretical performance.

Thus the concept of ,zero energy” consumption still remains to be developed. Experience,
testing and evaluation will still be necessary to materialise this ,zero energy” concept, which
can be summarised as ,the passive concept + renewable energy”, in the urban environ-
ment, with the application of the principle of limitation of needs as the first effort to be
made, supplemented by compensation for residual consumptions. As the choice of renewa-
ble technologies and the importance of their contribution to compensation for the residual
consumption of a building are intrinsically related to its urban configuration, systematic
achievement of a ,zero energy” level remains uncertain ... unless the importation of re-
newable energies (electricity of renewable origin, imported biomass, etc.) can be taken into
consideration.

3. Conclusion

The Brussels-Capital Region has shown that what was considered a utopia can be a reality
when the necessary means are implemented. Today, this new ambition in construction has
gone beyond the ,Exemplary Buildings” call for projects.

As a frontrunner in implementing the passive standard in 2015 (five years before the Euro-
pean requirement), the Brussels Region is involved in PassREg®, Passive House Regions with
Renewable Energies, an Intelligent Energy-Europe project. This project aims to trigger the
successful implementation of NZEBs throughout the EU, using the Passive House supplied as
much as possible by renewable energy as the foundation. In this programme, Brussels
stands alongside Hanover and the Tyrol region as one of the frontrunners'/advanced catego-
ry (as opposed to the beginner and intermediate categories).

In 2012, The Brussels Region received the European Energy Award — Category Living® for his
,NZEB Policy”.

19 http://passregsos.passiv.de/index.php/Main _Page
2 http://www.eusew.eu/awards-competition/awards-2012
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New election in June 2014 and new Government, without the Brussels Green Party don’t
lead, until now, to a modification of the Brussels passive regulation.

3.1.  For more information, please visit:

= www.bruxellesenvironnement.be/batimentsexemplaires [French]

= www.sustainablecity.be [English]

= www.brusselpassief.be/fr [French & Dutch]

= www.bepassive.be/intl/special01en/ [English]

'Doulkeridis C. et al (2012). Conclusions. In Les actes du Collogue Habitat durable — le réle des villes [Proceedings of the
Sustainable Habitat Colloguium - the role of cities] , Ministry of the Brussels-Capital Region, Brussels, Belgium, pp.92

i Decree of the Government of the Brussels-Capital Region of 21 February 2013 amending the decree of 21 December 2007
determining the energy requirements and indoor climate of buildings, Moniteur belge [Belgian Official Journal] No. 93, 26
March 2013 - first edition, Brussels, Belgium

i IBGE (2013). The PEB requirements in 2014 and the passive PEB requirements in 2015 for works subject to permits.
www.bruxellesenvironnement.be > Professionnels > Gestion durable de vos activités > Performance énergétique des bati-
ments (PEB) > Travaux PEB
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" Eurac Research — Istituto per le Energie Rinnovabili (Institut energie z obnovitelnych zdrojii),
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* Reditelka Ufadu pro architektonické a umélecké pamdtky, Armando Diaz Str. 8, 39100
Bolzano/Bozen — Itdlie, waltraud.kofler@provinz.bz.it

1. Uvod

Okna jsou nedilnou sou¢dsti obvodového plasté budovy. Z architektonického hlediska tvofi
vzhled budovy — a jednd-li se o budovu historickou, pfidava se k hodnoté estetické hodnota
snad jesté zachovalého plivodniho materidlu. Okna poskytuji denni svétlo, Cerstvy vzduch a
vyhled, avsak energeticky vzato jsou slabym mistem tepelného plasté. Soucinitel prostupu
tepla u oken vzdy byl a dosud je vy3si nez u stén. Okna vSak rovnéZ propoustéji slunecni
zéfeni, které mistnost osvétluje a ohfivd. Budou-li optimalizovany pfinosy a minimalizovany
ztrdty, skytaji tedy obrovsky potencidl z hlediska Uspor energie.

Kviili pravnim pfedpisdim v oblasti energetické narocnosti budov se v soucasné dobé tradicni
okna nahrazuji, nicméné nevhodné zvolenymi okny pfi vyméné ¢i modernizaci mize vyrazné
klesnout historickd hodnota budovy a mimo to mohou vzniknout dalsi problémy spojené
s fyzikalnimi vlastnostmi budovy, jako je napf. kondenzace nebo tepelné mosty. V soucasné
dobé dochdzi ke dvéma hlavnim chybam: zlepseni vzduchotésnosti, aniz by se soucasné
navysila vyména vzduchu/vétrani, a vyména oken bez soucasného navyseni tepelné izolace
nepriihledné casti plasté. Tim roste riziko vzniku plisni, coz je zplisobeno kondenzaci (piiso-
beni vody) v kombinaci s nizsi mirou vétrani.

Tento clanek popisuje metodu, jejiz pomoci Ize zlepsit energetickou efektivitu oken v histo-
rickych budovéch, a to skrze progresivni pfistup, ktery respektuje dokumentarni hodnotu.
Nejdfive bude vysvétlena pamdtkova hodnota historickych oken, skla a rdmu, popsan ucele-
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ny pristup k fasadé a nasledné je rozebrdna vyména stavajiciho okna za vysoce tcinny sys-
tém. Zakladem jsou zkuSenosti pfipadové studie: Public Weigh House of Bolzano (Méstska
vaha, Bolzano), Italie?".

2. Pamatkova hodnota historickych oken a uceleny pristup k fasadé

Okna tradi¢né pfivadéji svétlo, umoziuji vétrani a poskytuji ochranu pred vnéjsim prostre-
dim, chladem ¢i horkem, pied deStém, snéhem a vétrem. Jsou soucdsti fasady, a tudiz ve
velké mife utvareji architektonicky vyraz budovy, nebot udavaji jeji vertikalni a horizontalni
rytmus. Jejich vzhled, pouzité materidly a technicka feSeni se fidi historickym rdzem budovy.
Zivotnost oken je krati ne Zivotnost budovy. Pivodni okna ¢asto nalezneme na budovach
219. stoleti a nékdy z 18. stoleti, ale velmi zfidka ze 17. stoleti nebo z dfivéjsi doby. Z hledis-
ka pamdtkové péce je diileZité v co nejvétsi mife zachovat veskeré prvky, coZ plati obzvlasté
u oken z doby vzniku budovy. Nicméné prestanou-li okna slouzit svému Ucelu nebo je-li
nutné néjakym zpiisobem zasahnout, cilem by mélo byt nabidnout uZivatelim budovy vétsi
pohodli, zajistit Gspory energie a soucasné zachovat plivodni vzhled oken a tim celé budovy.

U historickych oken je nutné vypracovat projekt renovace, ktery zohledni historické, estetické
a materidlové hodnoty, zachovalost a potfebu pohodli uZivatelii. Hlediskiim pamatkové péce
je tieba pricitat stejny vyznam jako tepelnym vlastnostem.

Pfed zahdjenim renovace stavajicich oken musi byt v izké spoluprdci s konzervatorem vypra-
covana ucelend koncepce fasady celého domu. Tato celkové koncepce oken vychézi z dii-
kladného prozkouméni a posouzeni kazdého okna v rdmci (interdisciplinarni) prohlidky,
kterd zmapuje ndsledujici fakta: typologie oken, stav zachovalosti, konstrukce, materialy,
osazeni, oramovani (profilovand kamenna osténi atd.), typ okenniho kfidla, zaskleni, devé-
né spoje, kovani a dali vybaveni, jako jsou okenice atd. Z koncepce fasady vyplyne, kterou
(dst oken a dalSiho vybaveni je nutné zachovat a které ¢dsti Ize vyménit, kam umistit piivod-
ni/nové okno nebo dal3i novou vrstvu oken a jak naloZit s ordmovénim (profilované kamen-
na osténi).

Pfi tvorbé fasadni koncepce je klicové nezaméfit se pouze na tepelné vlastnosti okna, ale
zohlednit rovnéZ spojeni mezi oknem a sténou a energetickou rovnovahu celé budovy —
scilem optimalizovat tepelné ztraty a predevsim zajistit dostatecnou vnitini povrchovou
teplotu, aby nedochdzelo ke kondenzaci a vzniku plisni.

1 Pipadova studie v rdmi projektu FP7 "3ENCULT “Efficient Energy for EU Cultural Heritage” (Efektivni energie pro Evropské
kulturni dédictvi).
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3. Pripadova studie:

Méstskd vaha, budova romanského plvodu v historickém centru italského mésta Bolzano,
patfi k osmi pfipadovym studiim projektu FP7 ,3ENCULT”. Na konci 16. stoleti probéhla
rozsahla rekonstrukce budovy, kdy byly napiiklad sjednoceny rozméry okennich otvori a
budova byla rozsifena o vychodni Cast. Velikost oken je tedy typicka pro obdobi baroka.
Hlavni ¢ast plvodnich oken byla v padesatych az Sedesatych letech 20. stoleti nahrazena
jednokFidlymi okny, kterd z hlediska pamétkové péce nemaji historickou hodnotu a méla by
byt vyménéna za okna, jez by navodila vzhled historického okna. Pfi navrhu takového nové-
ho okna bylo cilem i) vyrobit okno s vysokou energetickou efektivitou, ktera se vyrovnd
vlastnostem pasivniho domu a ii) zajistit, aby okno odpovidalo poZadavkim pamdtkové
chrénéné budovy.

Pfed zahdjenim tvorby koncepce probéhlo prvni setkani s projektantem a vyrobcem oken,
statikem, architektem a konzervatorem, na némz bylo objasnéno, jaké estetické, vizudlni,
formadlni a funkéni vlastnosti by novd okna méla mit. DiileZité bylo zjistit, jaké jsou typické
vlastnosti mistnich historickych oken a jaké problémy se objevuji pfi energetické moderniza-
ci pamadtkové chranénych oken (viz obrazky 1-6). Z pohledu konzervdtora by novd okna
méla spliiovat dva aspekty pdvodniho vzhledu (mistnich) historickych oken: i) plvodni po-
mér mezi prosklenou plochou, okennimi pfickami a okennim rdmem a ii) vzhled pivodniho
historického zaskleni.
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Obrdzky 1-6: Pivodné byly dfevéné ramy, pficle a okenni pricky velmi kiehké a tizké, moZnd ji ztrouchnivélé (obr.
1-3), zatimco typické ndhrady jsou vyrazné sirsi (pouZity profil IV68, obr. 4-6).

Vyménou historickych jednoduchych skel za skla dvojitd se zméni vzhled fasddy kviili odlisné odrazivosti a zrcadle-
ni, coZ je zplisobeno i) konvexnimi nebo konkdvnimi prihyby sklenénych tabuli (expanze a smrstovdni plynu mezi
dvéma vrstvami skla), ii) odliSnou povrchovou tpravou moderniho plochého plaveného skla (v porovndni s tradic-
nim ruéné foukanym historickym sklem) a iii) pravidelnéjsimi odrazy (v pipadé, Ze pricky neoddéluji sklo, a tedy
neméni jeho sklon)).

Na odborném semindfi byla vypracovdna koncepce oken pro celou budovu: bylo rozhodnuto,
Ze u nékolika vzacnych pivodnich oken z doby pozdniho baroka bude pfipadné zvy3ena
jejich energetickd efektivita, a to pfidanim dalsi vrstvy okna, a Ze okna z padesatych let
budou nahrazena okny novymi, ktera budou Iépe odpovidat historickému kontextu.

K dispozici nebyly Zédné nakresy plvodnich historickych oken, a proto funkce, rozdéleni a
poméry novych oken vychdzely z ,klasického” (dvoukFidlého) okna: dvé kfidla a v kazdém
dvé pricky. Navrzend koncepce rozdéluje poZadavky a funkce mezi dvé vrstvy: vnéjsi vrstva
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napodobuje plvodni historické okno a vnitini vrstva zajiStuje vysokou tepelnou ochranu.
Timto zplsobem lze zvendi docilit stejného vzhledu jako u plvodnich historickych oken
(rozméry ramu, pficle a odrazivost), nebot je pouZito jednoduché sklo, aniz by to mélo nega-
tivni vliv na tepelnou ochranu. Tato vnéjsi vrstva pirebira funkci ochrany pred povétrnostnimi
vlivy. Okna s trojskly pouzivand v pasivnich domech jsou v¢lenéna do piidané druhé vnitini
vrstvy a zajistuji neprdvzdusnost. Otocenim profilu rdmu o 90 stupiili a posunutim stfedu
otaceni zavésii bylo docileno toho, Ze rdm je uzsi neZ u béznych fedeni (viz obrazky 7-8). Je
umistén tak, Ze neni zvendi vidét. Diky tomuto pfistupu je mozné pouZit dvojitd (kastlovd’) i
zdvojend okna (viz obrazky 8-9). Tento pfistup umoZfiuje také zachovat plvodni stara okna
a pouze pfidat druhou energeticky Gcinnou vrstvu (na vnitini nebo na vnéjsi strané).

Konzervétor hodnotil namontovany prototyp zdvojeného okna z hlediska spinéni poZadavki
na pamdtkové chrdnéné budovy: vzhled vnéjsiho jednoduchého skla a optika vnitiniho troj-
skla, rozméry, clenéni a tloustka rdmu, koncepce ,oddélenych funkc”, barva a profilovani.
Prototyp byl dale zpracovdvan na zékladé této zpétné vazby. Mezitim byly stavebnim histo-
rikem objeveny stopy po odstranénych pficlich (v nékolika vyjimecnych pipadech, kdy byla
rokniho rdmu), a proto novy prototyp okna obsahoval rovnéz horizontalni pficle a Ctyfi
okenni kFidla (2 nahofe, 2 dole). Jako vzor poslouZzilo jesté plvodni okno s pficli ve vyklenku.
Pouziti velmi tenkého trojskla (2/8/2/8/2) o tloustce dvojskla umoznilo zmensit rozméry
ramu a pohled zevnitf je tedy velmi podobny jako pohled pres dvojsklo (viz obrazek 11).

Tuto koncepci a tento prototyp okna bylo mozné realizovat diky flexibilité, zkuSenostem a
znalostem tradicniho vyrobce oken, ktery je schopen pfizpisobit své vybaveni vyrobé téchto
specificky upravenych oken.
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Obrdzek 7—11: natoceni profilu rdmu o 90 stuprid (obr. 7-8), které umoZnilo ziiZeni rdmu; rozdéleni funkci mezi
dvé vrstvy: ,historickou” zvendi a vrstvu okna pouZivaného v pasivnich domech (obr. 9-10); posledni prototyp v
budové méstské vdhy (obr. 11).

(o se tyce spojeni mezi oknem a sténou, v hlavni ¢asti pfipadové studie nelze pouzit vnitini
izolaci, a tudiz bylo spojeni optimalizovano priizkumem osténi na daném misté a nanesenim
izolacni vrstvy o Sifce 4—6 cm kolem celého okna. Tim se zlepsily hodnoty linedrniho soucini-
tele prostupu tepla Wa rovnéz se na kritickych mistech zvysily povrchové teploty na pozado-
vané hodnoty (viz obrazky 12-13).

Reseni ¢. 1: bez dodatecné izolace

=~ 12.2°C
"8.0°C

Psi side: 0.356
W/mK

Psi top: 0.362
WimK

Psi bottom:
0.057 W/mK

Riziko vzniku plisni
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Reseni ¢. 2: sizolaci o Sifce 6 cm

12.3°C

13.0°C

Psi side: 0.147 | Psi top: 0.234 Psi bottom: -
W/mK W/mK 0.059 W/mK

Pozadavky splnény

Obrdzek 12—13: porovndni dvou napojeni okna — bez dodatecné izolace a s izolaci

Celkové tepelné ztraty zpdsobené prenosem tepla pfes plvodni okna jsou 31,100 kWh/a.
Instalaci speciélné vyrobeného okna (s trojsklem) Ize dosdhnout snizeni az na 21,000 kWh/a.
S ohledem na energetickou bilanci okna (ztrdty minus zisky) Ize Cisté ztraty sniZit o 70 %
(dvojsklo oproti pdvodnimu oknu), nebo o 80 % (trojsklo). Zvazime-li celkovou energetickou
bilanci celé budovy, jejiz plochu tvofi ze 14 % okna a stény jsou postaveny z pfirodniho ka-
mene, vyména oken miZe snizit potiebu aZ 0 20 %: 10 % zasluhou zlep3eni tepelnych vlast-
nosti a 10 % diky lep3i nepriivzdusnosti (kvalita vnitfniho ovzdusi byla zohlednéna, nepocitd
se s rekuperaci tepla).

4, Flexibilita vyvinuté koncepce oken SmartWin

Vyvinuty systém oken je natolik flexibilni, Ze umoziuje integraci plivodniho historického
okna. U tfi baroknich oken ve vyklenku je dileZité zachovat pohled zevnitf; a tudiz by dalsi
vrstva méla byt pfiddna na vnéjsi strané. Pro tato okna bylo nalezeno ndsledujici feSeni:
odstranéni stdvajiciho drevéného venkovniho rdmu, ktery slouZil k upevnéni okenic. Misto
nich je pouZita druhd vrstva okna, kterd prebira funkci tepelné ochrany (obracend koncepce
talni pricle (pouze jedno kfidlo). Nicméné u tfi zbyvajicich plivodnich oken bylo rozhodnuto,
Ze druhd vrstva bude namontovéana zevnitt.
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5.

Kompatibilni energeticka renovace historickych budov

K dosaZeni odpovidajici modernizace oken v historické budové je od rané faze planovani
nutnd lzkd spoluprdce mezi architektem, projektantem, vyrobcem oken a restaurdtorem.
Tento mezioborovy tym by mél dodrZet ndsledujici postup:

Obsah a rozsah

Dokumentace vsech stavajicich oken, posouzeni pa-
matkové hodnoty oken a jeho soudasti, urceni celkové
koncepce fasady a oken.

Stanoveni estetickych, vizualnich, formalnich a funk¢-
nich vlastnosti novych oken.

Urceni podrobnych ddaji oken, jako jsou rozméry,
materidl, profilovani a kone¢nd tprava s pomoci po-
drobnych ndkres(.

Prlizkum a optimalizace spojii mezi oknem a zdi s ilem
minimalizovat tepelné ztrdty v téchto mistech a zajistit
minimdlni vnitfni povrchovou teplotu a minimalni
miru vymény vzduchu, aby nedochdzelo ke kondenzaci
a vzniku plisni.

Energeticka rovnovaha budovy: vyhodnoceni riiznych
technologii oken (napfiklad rizna fedeni zaskleni)
s prihlédnutim k dosaZitelné mife vzduchotésnosti a
k variantdm montdZze (spoje mezi oknem a zdi) na
drovni celé budovy.

Faze Opatieni

1. Prohlidka na misté
(s restauratorem)

2. Mezioborovy seminar

3. Vypocet okennich
napojeni

4. Vypocet energetické
bilance budovy

5. Prohlidka na misté
(s restauratorem),
mezioborovy seminar

6. Zavery

Vyroba a instalace prvniho prototypu — hodnoceni
restauratora, mozna zlepseni, dalsi pfizpiisobeni

Je mozné zlepsit energetickou efektivitu historickych oken a soucasné zachovat jejich histo-
rickou hodnotu a historickou hodnotu budovy, a to diky vyvinuté koncepci oken SmartWin.
Flexibilni systém Ize pfizpdsobit individudlnim pozadavk{im, a to at uZ se jednd o renovaci
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stavajiciho okna pomoci nové vrstvy nebo o vyménu stavajiciho okna. Pozadavky jsou viak
ndsledujici: i) od rané faze planovani Gizka spolupréce mezi projektantem, vyrobcem oken a
restauratorem, ktefi ii) citlivym zpiisobem piizplsobi vyvinutou koncepci oken danym pod-
minkam a iii) zohledni nejen tepelné vlastnosti okna, ale také dopad jeho instalace na celou
budovu. Mimo to je nutné nalézt vyrobce oken, ktefi maji femesiné dovednosti a vybaveni
nezbytné k vyrobé historickych oken SmartWin.
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1. Introduction

Windows are inseparable components of the building envelope. They shape the building
from architecture point of view — and in a historic building, this aesthetical value is comple-
mented by the value of perhaps still preserved original material. They provide daylight, fresh
air and view to the outside, but are energetically speaking also the weak part of the thermal
envelope: The thermal transmittance of windows was in the past and remains till today
lower than for walls. But windows also let in solar radiation which lightens and heats up the
room. Therefore, by optimizing gains and minimizing losses, windows have a huge potential
to save energy.

Building efficiency legislation actually has triggered replacement of traditional windows
recently, but inappropriate window replacements or upgrades can ruin the historical value
of the building and, in addition, cause problems of building physics nature, like condensati-
on, and thermal bridges. In the recent history two main mistakes occurred: the raising of
airtightness without raising the air exchange/ventilation at the same time and exchanging
of windows without enhance the thermal insulation of the opaque part of the envelope at
the same time. This led to a high risk of mould growth because of higher condensation risk
(water activity) in combination with less ventilation.

The paper presents a method for improving the energy efficiency of the windows in a histo-
ric building, through a progressive approach and targeted intervention that respects the
documentary value. After explaining the heritage value of historic windows, glasses and
frame and the development of a holistic facade concept, the replacing of an existing window
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with a high efficient system is discussed. Basis are the experiences from one case study: the
Public Weigh House of Bolzano/Italy?.

2. The heritage value of historic windows and development of a
holistic facade concept

By tradition, windows offer lightening, ventilation and protection from outside climate, cold
or heat, rain, snow and wind. As a component of the facade, they highly contribute to the
architectural expression by giving a vertical and horizontal rhythm to the building. Their
design, materials used and technical solutions represent the historical style of the building.
The lifetime of the windows is shorter than the one of the building. We can frequently find
original windows in buildings from the 19" century, sometimes from the 18™ century, but
rarely from the 17" century or earlier periods. From conservation’s point of view, it is impor-
tant to preserve as much as possible all the elements, especially for windows dating from
the origin of the building. Nevertheless, if the windows do not fulfil their function any more,
if anyhow an intervention is needed, the task should be to offer more comfort for the users
of the building, save energy and still maintain the original aspect of the windows and thus,
of the building.

Historic windows need a retrofit project that takes into account the historic, aesthetic and
material values, the state of conservation and the need of comfort for the users. Conservati-
on aspects must be considered at the same level as thermal performance.

Before starting with the enhancement of existing windows, a holistic facade concept for the
whole building has to be elaborated in tight collaboration with the conservator. This overall
window concept is based on a detailed acquisition and evaluation of every single window
during an (interdisciplinary) on-site inspection, describing window typology, state of conser-
vation, construction, materials, installation, surrounding framing (profiled stone frame etc.),
type of window sash, glazing, wood joints, fittings and additional equipment such as win-
dow shutters etc. From the facade concept emerges which (part of) windows and additional
equipment must be retained and which parts can be replaced, as well as the position of the
original/new window or respectively the position of an additional new second window layer
and how to treat the surrounding framing (reveals, profiled stone frame).

2 Case study of FP7 project 3ENCULT “Efficient Energy for EU Cultural Heritage”.
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When developing the facade concept, it is crucial to consider not only the thermal perfor-
mance of the window itself, but also the connection window-wall and the energy balance of
the whole building — in order to optimize the heat losses and, most importantly, to assure
sufficient internal surface temperatures to avoid condensation and mould growth.

3. Case Study:

The Public Weigh House, a building of Romanesque origins in the historic city centre of Bol-
zano in Italy, is one of eight case studies that accompanied FP7 project 3ENCULT. At the end
of the 16™ century, there was a large reconstruction of the building, unifying e.g. the dimen-
sions of window apertures and extending the building on the east side. The window size is
therefore typical for baroque era. The major part of the original windows was however
replaced by box-type windows in the 1950s/60s — which are not of historic value from con-
servator’s point of view and should be replaced, reproducing the appearance of a historic
window. For the development of such a new window the aim was to (i) build a highly ener-
gy efficient window with Passive House quality and (ii) a window that answers to the
heritage demands of the building.

A first workshop with window developer and producer, building physicist, architect and
conservator, helped to understand the aesthetic, visual, formal and functional needs of the
new window, before starting with the development of a first concept. It was important to
know typical characteristics of local historic windows and relevant recurrent problems in
connection with energy refurbishment of protected windows (see figures 1-6). From conser-
vator’s point of view, two aspects of the original appearance of (local) historic windows
should be adopted to the new window: (i) the original proportion between glass area and
sash bars and window frame and (ii) the optic appearance of original historic glazing.
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Figure 1-6: Originally, the wooden frames, impost and sash bars were very fragile and thin, possibly moulded
(fig.1-3), while the optic of the typical replacements is much broader (simple application of the IV68 standard,
fig.4-6).

Exchanging historic single glazing with double-glazing changes the look to the fagade because of different reflecti-
on and mirroring, caused by (i) convex or concave deformation of the glass pane through expansion and contracti-
on of gas between the two glass layers, (ii) different surface finish of flat modern float glazing compared with
traditional mouth-blown historic glazing and (iii) more reqular reflection if subdivisions are not any more glass-
dividing (and thus not causing different glass inclination)

In an expert workshop the overall window concept for the whole building was developed:
for some rare original windows from the late baroque era, it was decided to possibly enhan-
ce them from energetic point of view with an additional second window layer, while the
windows from the 1950s should be replaced with new windows, which fit better the historic
context.
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As there were no drawings from the original historic window available, the new window
was based on a ,classic” (coupled) window in terms of function, division and proportion, two
sashes with two sash bars each. The developed concept separates the demands and functi-
ons into two layers: one outer layer for the reproduction of the original historic window and
an inner layer for high energy efficiency. In this way, it is possible to obtain the same appea-
rance like the original historic window from outside in terms of frame dimensions, sash bars
and mirroring by taking a single glazing, without any negative effect on the energy effi-
ciency. This outer layer takes over the weather tightness. The passive house window with
triple glazing is integrated in a second additional inner layer, taking over the airtightness. By
rotating the frame cross section 90 degrees and by moving the centre of rotation of the
fitting, a smaller frame than the conventional solution was achieved (see figures 7-8). It is
positioned in a way that its frame is not visible from the outside. Following to this approach,
both box-type and a coupled window are executable (see figures 8-9). Additionally, it allows
also preserving the original old window and just adding the second energy efficient layer (on
the inside or also on the outside).

On the installed prototype of the coupled window version the conservator evaluated if
heritage demands have been fulfilled: the appearance of the outer single glazing and the
optic of the inner triple glazing, the proportions, subdivision and frame thickness and the
evaluation of the concept of ,division of functions” as well as colour and profiling. Based on
this feedback the prototype was developed further. Since in the meanwhile a building histo-
rian had discovered traces of cut out imposts (in some rare cases where the outer sashes the
of box-type window from the 1950s/60s where installed in an original baroque frame), the
new prototype was also built with a horizontal impost and four window sashes (2 above, 2
below). As model served the still existing window with impost in the jutty. The use of the
very thin triple glazing (2/8/2/8/2), with the thickness of a double glazing, made it possible
that the frame proportion became even more fragile and the optic from inside becomes very
similar to a double glazing (see figure 11).

The application of the concept and the execution of the window prototype profited from the
flexibility, experience and know-how of the small traditional window producer, which is
able to tailor his facilities to the production of this individual adapted windows.
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Figure 7-11: rotation of the frame cross section by 90 degrees (fig. 7-8) to achieve a smaller frame; separation of
functions into two layers: ,historic” window outside, integration of passive house window inside (fig. 9-10), last
prototype installed in the Weigh House (fig. 11).

With regard to the window-wall connection, since in the major part of the case study, no
application of internal insulation is possible, the junction was optimised by studying the
existing reveal on-site and inserting all around the window an insulation layer of 4-6 cm.
This helped two improve the psi-values and thereby to rise the surface temperatures in the
critical points to required values (see figures 12-13).

Solution 1: without additional insulation

=~ 12.2°C
"8.0°C

Psi bottom:
0.057 W/mK

Psi side: 0.356
W/mK

Psi top: 0.362
WimK

Risk of mould arowth
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Solution 2: with insulation 6 cm

12.3°C

13.0°C

Psi side: 0.147 | Psi top: 0.234 Psi bottom: -
W/mK W/mK 0.059 W/mK

Requirement fulfilled

Figure 12-13: comparison of two window connections — with and without additional insulation

The entire transmission heat losses caused by the original windows are 31.100 kWh/a. With
the installation of the developed window (with triple glazing) a reduction of 21.000 kWh/a
can be achieved. Taking into account the window energy balance (losses minus gains) the
net losses can be reduced by 70% (double glazing vs. original window) or respectively 80%
(triple glazing). Looking at the total energy balance of the whole building with 14% of win-
dow area and walls in natural stones, the exchange of windows can reduce the demand by
up to 20%: 10% due to thermal performance increase, 10% due to airtightness impro-
vement (need for indoor air quality considered, without heat recovery).

4, Flexibility of the developed smartwin window concept

The flexibility of the developed window system allows the integration of an original historic
window. In case of the three baroque windows in the bay, it is important to mainta