Adaptacia budov na zmenu klimy—
predstavenie technického usmernenia
na urovni EU

Seminar: ZvySovanie odolnosti budov na zmenu klimy




Zmeny klimy

« Dopady su uz tu...
« Dokonca aj v najlepsom pripade (+ 1,5 °C)...

* Rizika sa vyrazne zvysia...
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Preco?

« Zmena klimy uz postihuje fudi... a
zastavané prostredie zohrava
ulohu pri ich ochrane.

 Dochadza kzmene klimy a EU v
tejto oblasti podnika kroky:
ciefom EU je stat sa do roku 2050
klimaticky neutralnou a odolnou
voCi zmene klimy

- EU prijala ambicidézny politicky
ramec, ktory si vyzaduje odolnost’
budov voc€i zmene klimy...

...cielom nasho projektu je poskytnut
niekolko usmerneni o tom, ako to
uskutocnit’.
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V tejto suvislosti sa studia zamerana na vypracovanie
technickych usmerneni na trovni EU tykajucich

sa prisposobenia budov zmene klimy zameriavala
na:

zhromazdovat a syntetizovat existujuce metody,

Specifikacie, najlepsie postupy a usmernenia pre
budovy odolné voci zmene klimy do spravy, ktora
mOze poskytnut prakticke rady.



Ako sa vypracovali technické usmernenia?

Technické usmernenie vypracovali spolo¢nosti Ramboll a CE Delft v kontexte Studie, ktora
trvala jeden rok, od januara 2022 do januara 2023.
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Konzultacie so Zaverecné
zainteresovanymi technické
stranami (poduiatia, usmernenia

seminare, prieskum,

Prehlad literatary @ Navrh technickeho
(700+ dokumentov) usmernenia
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Konzultacné Cinnosti so zainteresovanymi stranami boli
kfuCom k vypracovaniu technickych usmerneni

Konzultacie so

zainteresovanymi
stranami (podujatia,

seminare, prieskum,
rozhovory)

2 podujatia zainteresovanych stran s cieflom predstavit projekt a
navrh technického usmernenia

2 odborné seminare s Specializovanou skupinou odbornikov
zlozenou zo zastupcov stavebneho a stavebného ekosystemu

1 online prieskum o navrhu technického usmernenia

6 naslednych rozhovorov s kfuCovymi zainteresovanymi stranami
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Co mozno najst’ v technickom usmerneni?

Politika a revizia Standardov

Prehlad o adaptacii a

normalizacii v oblasti
zivotného prostredia

Preskumanie
vnutrostatnych politik a
predpisov EU a
Clenskych Statov
tykajucich sa adaptacie
budov na zmenu klimy.

Odolnost voci zmene
klimy v Strukturalnom
dizajne budov

Preskumanie
konstrukéného dizajnu
budov podla eurokédov
a vnutrostatnych
predpisov relevantnych
pre navrhovanie
odolnosti budov na
zmenu klimy.

Preskumanie metodiky
posudzovania
zranitelnosti klimy a
rizik pre budovy a bloky
budov z existujucich
metodik.

Posudenie rizika a revizia hodnotenia

Pristup zaloZeny na
hodnoteni odolnosti voci
zmene klimy

Preskumanie
ratingovych pristupov
pre odolnost’ budov,
preskumanie kritérif,
typu pristupu a odkazu
na metodiku CVRA.

~

USMERNENIA TYKAJUCE SA
NAJLEPSICH POSTUPOV

NajlepSie postupy na zlepsenie odolnosti vodi

zmene klimy

Zhromazdenie najlepSich postupov pri
odolnosti proti zmene klimy pre budovy a
integrované do miestneho Zivotného
prostredia. Pripadové Studie najlepSich
postupov sa kategorizuju podla klimatickych
rizik s podpornymi usmerneniami
poskytnutymi v suvislosti s réznymi
procesmi alebo prioritami podla klimatickej

zoény, fazy projektu a aktéra stavebné
sektora.
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Stiahnut’ technické usmernenia

Stiahnite si technické usmernenie a
usmernenie 0 najlepsSich pristupoch z
Uradu pre publikacie EU.

BEST PRACTICE GUIDANCE

Viac o nich a odolnosti proti zmene
Klimy v budovach vo vSeobecnosti
najdete na platforme Climate-ADAPT.

TECHNICAL GUIDANCE
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https://data.europa.eu/doi/10.2834/558395
https://data.europa.eu/doi/10.2834/585141
https://climate-adapt.eea.europa.eu/en/metadata/guidances/eu-level-technical-guidance-on-adapting-buildings-to-climate-change/

Obsah

Stratégie EU pre adaptaciu na zmenu klimy a ich vztah k budovam

Prehlad o adaptaci
a normalizacii v
oblasti zivotného |dentifikacia nastrojov vo vnutrostatnych politikach
prostredia Prehlad regulaénych nastrojov a noriem EU

Zhrnutie vplyvov, synergii a kompromisov s inymi ciefmi politiky EU

Prehlad politickych nastrojov EU na adaptaciu na zmenu klimy

. VSeobecné
Taxondmia EU, ramec Level(s), Digitalne denniky budov

Dizajnéri Investori, developeri, Vyrobcovia materialu, Verejné organy
poistovatelia dodavatelia

« Taxonémia EU « Taxonémia EU « Nariadenie o * Kritéria zeleného
* Level(s) Ciele 4,5a 2  Nariadenia o podavani stavebnych vyrobkoch verejného
sprav (NFRD, SFDR)* obstaravania
« Uroveni (trovne) Ciel 6 « Level(s), najma ciel 5

* SMERNICA O ZVEREJNOVANI NEFINANCNYCH INFORMACIi: Smernica o zverejiiovani ne-'nych inforeResin

SFRD: Nariadenie o zverejiiovani informacii o udrzatefnom financovani Commission




Odolnost voci
zmene klimy v
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Obsah

V sprave sa sumarizuje sucasny stav stavebnych noriem
na europskej a vnutrostatnej urovni.

Strukturalnom * Primarna Struktira sa posudzuje vo vztahu k prioritnym
dizajne rizikdm identifikovanym v ramci klasifikacie taxonomie EU.

Odolnost’ voci
zmene klimy v

» Diskutuje o pristupe eurokédov (sucCasnych aj buducich)

» Predkladaju sa zistenia tykajuce sa vnutrostatnych
pravnych predpisov, ktoré zahfiaju Eurdpu a iné krajiny na
celom svete.

« Sucasné usmernenia su zvycajne zalozené na
historickych suboroch udajov namiesto prediktivhych
udajov a ziadne krajiny v plnej miere nezaviedli buduce
klimatickeé rizika.
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== ST ISR B~
Preskumanie najnovsich
publikacii, ktoré poskytuju
informacie o spolahlivych
pristupoch k
posudzovaniu
zranitelnosti voCi zmene
Klimy a rizik so
Zameranim na tie, ktore
Su najviac pouzitelne v
stavebnictve.
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Klimaticka
zranitelnost a Obsah

metOd | ka _ .  V sprave su zhrnuté existujuce pristupy k CVRA, ktoré su potencialne relevantné
posudzovania rizik pre budovy.

« ldentifikované zakladné prvky pozadované a upravy potrebné na dokoncenie
CVRA pre budovu

* Navrhnut prakticky, fazovy pristup, ako sa uvadza dale;.

Exposure Sensitivity

Vulnerability SSuus Adaptive
capacity
v ‘

Risk - European
Commission

Faza 2:
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- Preskumanie ratingovych
_pristupov pre odolnost
budov proti zmene klimy,
preskumanie kritérii, typu
pristupu a odkazu na
metodiku CVRA.
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Obsah

Pristup zalozeny na
ratingu

« Zameranie na dostupné pristupy a nastroje na hodnotenie odolnosti budovy
proti zmene klimy

* Na uspokojenie potrieb vSetkych potencialnych pouzivatelov su potrebné rézne
pristupy;

* Naértnut’ pristup navrhnuty tak, aby drobnym developerom/spravcom
aktiv/majitelom aktiv poskytoval zakladny rating odolnosti vo€i zmene klimy

Prehlad procesu

Step 1

Step 2 Step 3
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Step 4

QUTPUT

VULERNABILITY ASSESSMENT

Initial
questions:

Vulnerability and resilience
ratings for each applicable

Exposure - Sensitivity ! Adaptive solutions for
relevant hazards assessed:

Present

Change in vulnerability as a
result of adaptive measures

- Information

about site =

- Capacity
information (any
restrictions due
to planning,
heritage
requirements,
budget etc)

EXPOSURE SENSITIVITY
QUESTIONS QUESTIONS Hazard assessment overview
Determine the Determine the
exposure of the sensitivity of the
. site to each building to each
- Identify/select I relevant climate hazard (relevant
relevant hazards ! hazard (relevant to the building

1

te the location) characteristics,
users etc)




Najlepsie postupy na
zlepsenie odolnost
voCi zmene klimy

//.,
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Zhromazdenie najlepSich
postupov usmernenia o odolnosti

proti zmene klimy pre budovy a
integrovane do miestneho
Zivotného prostredia.
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Najlepsie postupy na
zlepsenie odolnost Obsah
voCi zmene klimy

V dokumente sa uvadzaju usmernenia tykajuce sa:

* Klimatickych rizik, ktoré su rozdelené na prioritné rizika a
rizika podla klasifikacie taxonémie EU

» Klimatické zény Eurdpy

* R6zne skupiny zainteresovanych stran/subjekty v oblasti
budov

* V\ymedzené fazy projektu

« Zahfna pripadové studie najlepSich postupov pre prioritné
nebezpecenstva.
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1.2.4. Windows

uld therefore
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ly. controlling the penetration of the solar re n. High-performance
in retrofitting buildings (with the exception of heritage buildings where the
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To make designs more energy efficient, it is possible to use glass that is printed with a ceramic frit and
fired into a permanent, opaque coating. Fritted glass helps reduce glare. cuts cooling costs. and lowers
the danger to birds (Stamp, 2016)

Windows are critical for effective natural ventilation of a buil In particular. the night time removal
of hot indoor air through wind ntial (see Section 12.7). Ventilating or cooling a building with
na energy consumption as part of a desig ure is referred to as passive ventilation (See Figure
€). Passive ventilation may be achieved through either cross or stack ventilation (Figure €). Cre:
ventilation relies on placing windows or opanings on oppesite facades of the building, with ventiat
being driven by exter d ar airflow. Stack ventilation relies on operings that are placed at different
heights in the facade or roof. air flows between the openings as a result of the thermal difference
between the indoors and outdoors temperate allows the air to flow. As the warmed air rises up through
a central space, it draws more air in at the bottom in a convection process.

A solar or thermal chimney —Figure 6 Pasive reduces
enerally tall ructures T T
nstructed facing the sun

designed to absorb  solar
radiation) uses a  similar
process as stack ventilation
Selar chirmneys are particularly
effective in climates

humid and b

tself so that
ot transmit

from the build
the heat gains do
into occupied spaces.

Passive cooling is a measure Cross vantilation
that uses no energy Lo ool pigue 7. Mechanism of sverhang shading and cther different shading installations

. t y 1 3
buildings. It involves solar /

-shading installations that .

reduc teally or ~ . C . t

aul
manually the amount of
heat and light entering the
building.

Figure 2% Ofterent types of green tacades
Installations  can  include
external window shutters
brise-soleil  features
glazing (Figure 7).

Ground-base Plant-trough based Wail-bound

Additionally, window  blinds
can also be used inside the
building but
in reducing al gain as
the heat energy has already
entered the internal space.

[rpr—

Wal based
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Building solutions, by priority hazard

Storms

Changing the size and
increasing the frequency of

Prevents rofs from being whally or partly uplifted from 2
building’s structure during high winds.

Budovanie adaptaénych rieSeni pre kazdé prioritné riziko je
uvedené podla nakladov (nizke az vysoké) a naro€nosti vykonavania
(jednoducha az komplexna)

ta the ground

consideration

Prevents uplift and darnage to fumiture, slabs and temaces.

e e as, | Foct LE * Prevents mof damage due to hesvy precinitation/load + Noregative dimate adaptation impacts have been noted
o = Screws, rather than nais, and large washers are
and ridges
recommended
- Frevents water pooling and leakege into buiding interior
Effective roof drainage system | Roof LE (and potential mousd growth) + Noregative dimate adaptation impacts have been noted
* Prevents concentrated snow koads at the aaves
« Hip-roofs with slopes of 30 © have the best results in
Hip-roof (with shopes of 30 resisting strong winds and help shed snow most sesily. Sl rok chesign limits appartuitin for other sleptstion
— Foof LE e e salutions. Roof design may conflict with design aesthetic or
= B . cultured vabue of the building.
* Thiz shape siso improves ventilation
Hurricane straps and chps to . » Under the roof, the linkage between the roaf and the wallz N N
fasten the mof to the walls Rk - should be reinforced to prevent uplift. Mo rergetive clirmats staplation impcts b e noted
- Lightring rads, or air termanals, can redirect electrical . R e .
Lightring rods / air tarminals | Roaf LE currents from bghtning to the ground (reducing rsk of fires | © L9 Iﬂ["d‘ have a voltage kmit and sometimes cannat
and power surges). (s Al e ey
Physical nan-cantinuity between
the roof of the building and = Prevents damage to the main roof if the extersionis N .
o enteraion eovere wrace | F2SF LE drmoer) oo v corens b hihs wih. Mo negative dimate adaptation impacts have been noted.
veranda, patio)
Short avarhangs and et .  Long overhangs or any type of roof protrusion shoud be | » Reduces the extent of shading provided By the roof (and
. - avoaded to reduce wand loads. protection from overhesting in high temperatures).
- Vegetat t dbreak offe level of
Favour hedges and shrubs over ‘egetation can act o3 a windreak ohienng some leve! o * Reduces the extent of shading provided by taller trees (and
treas around the busding Vemekation - pratection in the st of starm. protection from ouerhaating in high temperatures)
= e » Trees should be placed at a safe distance from the building
« o nt = (caused by lightrin =
Surge protection device Services MPLE " prmsnt pouner srges (Caused by lightning) cau + Naregative climate adaptation impacts have baen noted.
damage to electronic devices.
o © urniturs and slaos | 5 + Once anchared in place, outdoar furniture cannat be moved

easily, recucing the fiexible use of cutdoor spece around the
building.

Careful design and sealing will prevent moisture and water

(roof-walls, walls-foundations,
Foundations-ground)

forces.

Sealankt joint in windows Windows MPLE from entering the building. Improves insulation of bulding |+ Mo negatve dimate sdaptation impacts have Been noted.
and reduces likelibood of mould growth

Starm hooks to secure P - Protects doors and windows from bending smwards in strong |+ Additional solutions are requined to ensure protection from

openings - gusts of wind. storms. hot the most effective as 2 standatone solution.
Roof & + Shingles have & shorter design ife than tles

Impact resistant shingies preferred = Minimises roof damage during severe westher events « Shingles may conflict with the sesthetic dessgn and cultural
material walue of the buiding

Strong connections between

exterior buiding elements Walls * Improves structural strength of the building toresist wind | e e e e been poted.

Fawour aerodynamic shapes

COMPLEX

Reduces wind resstance on the building structure
These shapes can also be earthquake resistant.

4 round shape will also allow the nside to have cons!
natural ight.

Precise design and engineering reguired for curved walls
and windows increases capital building costs sgrificently

Sub-roofing and shaathing to
reinfarce the roof

Roaf

Incresses structural resilience of roof
Shaathing alsc provides an additaonal barrier to pravent
leaks.

Mo negative climats adaptation impacts have been noted.

a8

Strucné referencné zhrnutia

Prehfad rieSeni sa poskytuje aktérom v odvetvi zastavaného
prostredia, od miestnych organov, investorov, developerov,
inzinierov a architektov az po pouzivatelov a vlastnikov
budov. Pri renovacii budov su zahrnuté aj kluCové aspekty.

Building users, facility managers and owners

+ Ensure electrical and building operation installations are elevated or raised out of
areas that could be prone to flooding.
Establish emergancy respense plans. This could involve sstting up a refuge zone
to ensure the safety of buildings or emergency evacuation plans. Emergency
supplies and bedrooms should be located above flood level.
Regular checks and the maintenance of gutters and pipes should ensure they are
always clear and fixed securely.
Installation of temporary or permanent flood barriers can prevent damage in the
case of (short duration) floods
After a flooding event check that the adaptation solutions adopted are in good
condition and continue to perform as expected. There will be a need to dry, clean
and repair flood-affected buildings.
When renovating buildings:

+  Consider installing water repellent ar water-resistant materials or treatments

to walls and insulation.

+  Dry or wet floadproofing may be implemented as part of a retrofit
In traditional buildings, where flood-repellent matenals or features may
conflict with cultural heritage value, consider installing temperary flood
barrier to entrances and epenings.
For further detailed information, refer to Saction 4 and Section 454

+ Inspect buildings regularly throuhout their lifecycle for signs of subsidence.

Notable signs include the appearance of cracks in a buildings internal or external

envelope. This is particularly impertant during and after a period of prolonged

dry weather, or drought.

Reqularly check the buildings plumbing. drainage. and stormwater systams to

explore whether they have been affected by instances of subsidence.

When renovating buildings:

+ If new services or alterations to the primary structurs takes placs during

renovation, consideration should be paid to the effects this has on the
foundations and stability of the building.

For further detailed information, refer to Section 5 and Section 5.5.4.

= Install rainwater- harvesting solutions

Install water-saving fixtures, also increase conservation and reuse to reduce
heusehald water consumption. All these measures are important for ensuring
building users are prepared for periads of water scarcity.

Perform regular checks for leakages and pipe breaks to avoid water loss.

As droughts can lead to drought-induced subsidence, considerations described
under subsidence may apply.

When renovating buildings:

+  Assess the possibility of upgrading water systems so that water efficient systems
and water-saving fixtures and fittings are part of retrofitting and renovating

For further detailed information, refer to Section 6 and Section 6.5.4.
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