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Founded in in Copenhagen, Denmark

Founders: Professors Johan G.
Hannemann and Bgrge J. Ramball

Talented engineering combined with social
visionary aspects

Strong principles and philosophy -
communicated in

Bgrge J. Rambgll and Johan G. Hannemann
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Rambgll - Our Markets

=

Buildings

26%
4,519

+ Aviation

+ Arts & culture
+ Commercial

+ Social housing
» Healthcare

» Higher/Further
Education

+ Hotels & leisure

+ Industrial & Science
» Government & Public
+ Residential

+ Retail

» Schools

» Sports

Ramboll

)
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Transport

20%
3,706

+ Bridges, Tunnels & Major
Crossings

» Smart Mobility

» Rail Systems

+ Aviation

» Roads and Highways

« Ports, Marine and
Waterways

)

Environment &
Health

24%
2,809

Air Quality
Compliance Assurance
Ecological Services
Expert Services
Impact Assessment

Occupational & Building
Health

Product Safety &
Stewardship

Risk Assessment &
Community Health

Sciences for Regulatory
Support

Site Solutions
Sustainability

Due Diligence

Waste & Resource
Management

Energy

14%
1,878

+ Wind & solar

« Green hydrogen and Power-
to-X

« Carbon capture utilisation &
storage

« Energy infrastructure

« District energy

« Bioenergy

* Waste-to-energy

+ Energy-intensive industries

Water

7%
968

Water supply & treatment

Water resources
management

Wastewater treatment &
resource recovery

Water & wastewater
networks

Urban climate resiliency

Storm-surge protection &
liveable coastlines

Co-funded by
the European Union

NS

Management
Consulting

4%
787

Social & Economic Impacts
Stakeholder Intelligence

Strategic Sustainability
Consulting

People & Change
Digital & Technology

Legal & Contract
Management

Revenue share 2022

FTEE Employees 2022

Architecture &
landscape

5%
803

+ Architecture
» Landscape architecture
» Urbanism

» Interiors, Graphics &
Lighting Design

Henning
Larsen —
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EU goals

#Paris agreement

If year == 2030:

greenhousegas_emissions = 0.45 * greenhousegas_emissions[«1990> ]
elif year == 2050:

greenhousegas_emissions = 0
else:

pass

Ramboll Source:https://www.eumonitor.eu/9353000/1/i9vvik7m1c3gyxp/vkgp9dzgriys?ctx=vg9hjijllgxmz#:~:text=In%202021%2C%20the%20EU%20made,become% 10
20climate%?2Dneutral%20by%202050.
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EU progress towards its 2030/2050 climate change goals
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Ramboll Source: https://www.eea.europa.eu/data-and-maps/data/data-viewers/greenhouse-gases-viewer 11
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EU progress.towards.its . 2030/2050 climate chanae goals

GulStian

Focus on what's most important to you.

5,000,000,000 - Customise your Guardian homepage,
read in dark mode, get notifications on ) ) L
breaking news, and more. —1e _ 1
4,000,000,000 Download the Guardian app @
Sport Culture Lifestyle More ~
3,000,000,000 cl ul E S Global devel Football Tech B Ob
imate crisis Ukraine Environment Science Global development Footba ec usiness ituaries
100%
0
Advertisement -
o EU lays out plan to cut greenhouse reduction
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emissions by 90% by 2040
Proposal is part of European Commission’s aim to become world’s
1,000,000,000 first climate-neutral continent
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Ramboll Source: https://www.eea.europa.eu/data-and-maps/data/data-viewers/greenhouse-gases-viewer 12
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EU progress towards its 2030/2040/2050 climate change goals
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Ramboll Source: https://www.eea.europa.eu/data-and-maps/data/data-viewers/greenhouse-gases-viewer 13
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EU progress towards its 2030/2050 climate change goals
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Ramboll Source: https://www.eea.europa.eu/data-and-maps/data/data-viewers/greenhouse-gases-viewer 14
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EU progress towards its 2030/2050 climate change goals

Totals Sectors Gases Countries Explore
Geographic entry Gas Indicator @ LT-‘
Filters I EU-27 - All greenhouse gases- (C.. v Emissions b
. = . o=
Trends by aggregated sectors in EU-27 = Trends by IPCC sectors in EU-27 =
1500K
1000K
T 1000K g
o ]
S S
= =
= = 500K
S00K
0K oK
1991 1996 2001 2006 2011 2016 2021 1991 1996 2001 2006 2011 2016 2021
Agriculture Other combustion . 1.A.1.a - Public Electricity and Heat Production
International Aviation . 1.A.3.b - Road Transportation
. Energy supply . 3.1- Livestock
. . =
Sectoral shares in EU-27 in 2021
(absolute and %)
Energy supply ) 001,624.71
Domestic transport 1 722, 1
Industry
Residential and commercial [ +54,639.55
Agriculture I, 75,430.47
International shipping
Waste
Other combustion
International Aviation
Land Use, Land-Use Change and.. -zzg,584.57 [
-10% -5% 0% 5% 10% 15% 20% 25% 30%

Ramboll Source: https://www.eea.europa.eu/data-and-maps/data/data-viewers/greenhouse-gases-viewer 15
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EU progress towards its 2030/2050 climate change goals

Totals Sectors Gases Countries Explore
Geographic entry Sectors Gas @ LJ._J
Filte ¥s I EU-27 v | |Can T | | (Multiple values) -
i - £ - . =
Trends by gases in EU-27 = Gas shares in EU-27 in 2021 =
Aover over the Dars To See the snare
5M
All greenhouse gases - [C02 3440 5355
equivalent)
CH4 - (CO2 equivalent) s
amM
coz2 2,780,339
Fluorinated gases - (COZ equivalent) 77,533
E 3Mm
£ - i 186,705
5 N20 - (CO2 equivalent) | EEG
=]
i 0% 10% 20% 30% 40% 50% 60%
= zm
: =
Change in gases for EU-27
im Haver over the bars to see the change
over aver The Dars 1o 5e€ the Change
%-difference between 2020-2021
All greenhouse gases - (CO2
oM equivalent)
1991 1996 2001 2006 2011 2016 2021 CH4 - (€02 equivalent) B
co2 Fluorinated gases - (CO2 equi... coz

CH4 - (CO2 equivalent) All greenhouse gases - (CO2 e...

Fluorinated gases - (COZ equivalent)
B nz0- (co2 equivalent)

N20 - (CO2 equivalent)

-5% 0% 5%

Ramboll Source: https://www.eea.europa.eu/data-and-maps/data/data-viewers/greenhouse-gases-viewer 16
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The Norwegian building stock - all typologies

Building typologies [number * 1 000]

Other, 106
Office, 39

Single detached, 1,186

7 Industrial, storage
and agriculture,
609

Cabins, 440

Apartment +
Cohabitation, 49 Duplex, 177
Row house, 180

Ramboll 18
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The Norwegian building stock - all typologies

Building typologies [number * 1 000]

Other, 106
Office, 39

; Single detached, 1,186
7 Industrial, storage F
and agriculture, .
g 609 r
Apartment + ‘\

Cohabitation, 49 Duplex, 177

Cabins, 440

Row house, 180
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Energy use in residential buildings

Figur 2. Energibruk i husholdninger, 1990-2022. GWh

Vis som figur Vis som tabell

= Lastned som ...
GWh

60 000

50 000 —

45 TWh

40 000

30000

80% Electricity

20000

10000

15% Biofuels

Ar

@ Elil elbiler, lader hjemme @ Elekrrisitet @ Faste biobrensler
o Fijernvarme o Qljeprodukter @ Kull/koks! naturgass/biogass
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Carbon emissions from heating buildings in Norway

Utslipp av klimagasser fra oppvarming av bygg i 2022
Millioner tonn CO,-ekvivalenter

Norges totale klimagassutslipp

Veitrafikk

8,7

Annen
transport

7

Industri
11,5

Husholdninger
Tjenesteytende 0,31
naringer
0,2

Primaer-

Bygg- og
anleggsvirksomhet

Figuren viser klimagassutslipp fra oppvarming av bygg, sammenlignet med de totale
Klimagassutslippene i 2022. | Kilde: Miljodirektoratet og Statistisk sentralbyrd 2023 / Miljostatus.no.

Ramboll Source: https://miljostatus.miljodirektoratet.no/tema/klima/norske-utslipp-av-klimagasser/klimagassutslipp-fra-oppvarming-av-bygg/ 21
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Net energy export of electricity and sources
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Figur 1. Nettoeksport av elektrisitet

Vis som figur

Vis som tabell

Figur 2. Produksjon av elektrisitet

Vis som figur Vis som tabell
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Current energy requirements for new and retrofitted
projects (translated) — TEK17

Energy efficiency measures as
Building Type Total net energy demand [kWh/m2] alternative for residential as
: — ) long as below net energy
Single Family, incl cabins >150 m2 {100 + 1600/m2 heated floor area demand Single Family Apartment
Apartment 95 U-value external wal [W/m2K] = 0.18 = 0.18
Nursery 1 U-value roof [W/m2K] 013 013
Office 115 : :
U-value floor [W/m2K
School 110 [ ] <= 0.10 <= 0.10
University 125 U-value windows/doors [W/m2K] | _ 0.8 - 08
Hospital 225 (265) Ratio window/door area to heated
Elderly 195 (230) floor area <= 25% <= 25%
Hotels 170 An_nyal average temperaturg
efficiency for heat recovery in
Sport 145 ventilation system >= 80% >= 80%
Commercial 180 Specific fanpower in ventilation
Culture 130 system (SFP) [kW/m3s] =15 =15
Light industrial 140 (160) Airtightness at 50 Pa - 0.6 <= 06
Normalised thermal bridge per m2
[Wim2K] <=0.05 <=0.07
Ramboll 25
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Special requirements

§ 14-3. Minimumsniva for energieffektivitet
(1) Felgende minimumsniva skal alltid veere oppfylt:

Veiledning til ferste ledd

a) Alle bygninger, unntatt boligbygning og fritidsbolig med laftede yttervegger, skal ha:
Tabell: Minimumsniva

U-verdigulv | U-verdivindu og der
U-verdi pa grunn og inkludert Lekkasjetall ved 50
1.,_.-1 E yttervegg U-verdi tak | mot det fri karm/ramme [W/(m? | Pa trykkforskjell
e WA K | WAmPKD | WAmP k)T | KT (luftveksling per time)
ol ﬂ‘:
E? L1 <0,22 <018 <0,18 <1,2 <15
—

i
I II
e b i A A

&

Veiledning til forste ledd bokstava

b) Boligbygning og fritidsbolig med laftede yttervegger skal ha:
Tabell: Minimumsniva

U-verd] U-verdi gulv U-verdi vindu og der,

tak pa grunn og inkludert Lekkasjetall ved 50 Pa
Dimensjon wWy/(m? mot det fri karm/ramme [W/(m? | trykkforskjell
yttervegg | K)] [W/m?K)] Kl (luftveksling per time)
> 6" laft <0,18 <0,18 <1,2 <6

Ramboll 26
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Comparing calculated energy demand for different
building regulations
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industrial
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Energy efficiency targets for residential buildings
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Energylevels Norway

Energimerkeordningen for bygninger

Co-funded by
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Ny energikarakterskala fra 10.06.15 10.06.2015
Bygningskategorier Levert energi pr m? oppvarmet BRA (kWh/m?)
A B c D E F G
Lavere enn Lavere enn Lavere enn Lavere enn Lavere enn Lavere enn |
eller lik eller lik eller lik eller ik eller lik eller lik ngen grense
Smahus 95 120 145 175 205 250 oF
Arealkorreksjon +B00/A +1600/A +2500/A +4100/A +5800/A +8000/A
Leiligheter (boligblokk) 85 95 110 135 160 200 oF
Avrealkorreksjon +600/A +1000/A +1500/A +2200/A +3000/A +4000/A
Barnehage 55.00 115.00 145.00 180.00 220.00 275.00 > F
Kontorbygning 90.00 115.00 145.00 180.00 220.00 275.00 = F
Skolebygning 75.00 105.00 135.00 175.00 220.00 280.00 = F
Universitets- og hagskolebygning 90.00 125.00 160.00 200.00 240.00 300.00 =F
Sykehus 175.00 240.00 305.00 360.00 415.00 505.00 = F
Sykehjem 145.00 195.00 240.00 295.00 3556.00 440.00 = F
Hotellbygning 140.00 190.00 240.00 290.00 340.00 415.00 = F
Idrettsbygning 125.00 165.00 205.00 275.00 345.00 440.00 = F
Farretningsbygning 115.00 160.00 210.00 255.00 300.00 375.00 = F Energimerkeordningen for byaninger
Kulturbygning 95.00 135.00 175.00 215.00 256.00 320.00 =F g g ygning
Lett industribygning, verksted 105.00 14500 185.00 250 00 31500 405 00 = F Ny ene rgikarakterskala fra 10.06.15: |_9|||g heter {b0|lgb|0kk) 10.06.2015
A = oppvarmet del av BRA [m?] @vre grense for karakter G er basert pd nivé for TEK 2010.
Skalagrenser for boliger er avhengig av oppvarmet BRA, og beregnes med to desimaler Leilighet Levert energi pr m? oppvarmet BRA {kWhJ'mI}
EMS Versjon 7.24
|Gjelder fra 10.06.2015 A B c D E F G
Endringer Arsvirkningsgrad oppvarming satttil 0,77 for alle skalatrinn Oppvarmet | Lavereenn | Lavere enn | Lavere enn | Lavere enn | Lavereenn | Lavere enn TEET TS
Kjslefaktor satttil 2,2 for alle skalatrinn BRA {mz} eller lik eller lik eller lik eller lik eller lik eller lik geng
Beregningsstandard oppdatert til NS 3031:2014 50 97 00 115.00 140,00 179.00 290,00 280,00 -F
[ 93.00 108.33 130.00 164.33 200.00 253.33 =F
(@vre grenser “Passivhus” (A+C)2 TEKA0® (2C+F)/3 (2F+C)/3 “TEK 69°+7% >F 100 91.00 105.00 12500 157 00 190.00 240.00 = F
| NS 3700 Varmegjenvinner Varmegjenvinner
Referanse pilS 3701 20 % 70 % 125 89.80 103.00 122.00 152.60 184.00 232.00 =F
Arsvi . 160 88.75 101.25 119.38 148.75 178.75 225.00 =F
rsvirkningsgrad, oppvarming 0.77
Kjlefaktor 29 200 88.00 100.00 117.50 146.00 175.00 220.00 =F
Luftmengder i driftstid NS 3031 tab A6 NS 3031 tabell B1 300 67.00 98.33 115.00 142.33 170.00 213.33 = F
Luftmengder utenfor driftstid NS 3031 tab A7 NS 3031 tabell AB 400 86.50 97.50 113.75 140.50 167.50 210.00 =F
SFP og belysning LAY Iht. NS 3031 500 86.20 97.00 11300 | 13940 | 16600 | 20800 >F
Utstyr og varmivann Iht. NS 3031 Iht. NS 3031 @vre grense for karakter C er basert pa miva for TEK 2010.
Bevegelig solskjerming "B hele arst Elfu'IS Versjon 7.24 Skalagrenser for boliger er avhengig av oppvarmet BRA, og beregnes med to desimaler
Bygningsmodeller Bygningsmodeller som TEK 2010. Unntak barnehager: Na PH-modell Glelderfra 10.06.2015
Arealkorreksjon Mivatilpasset arealkorreksjon boliger, avhengig av skalatrinn.
Beregningsstandard EMS NS 3031:2014
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Table 6.3.: Building energy labels in the Nordic countries

Learning Activity Cartagena, Feb 7th — 9th 2024

Denmark* Estonia*™ Finland| Sweden Norway** Classification
Limit value Apartment Office Limit Limit value | Apartment Office
KWh/m?] Limit value | Limit value value |[Energy performance of | Limit value| Limit value Energy label
[kWhim?] [kWhim?] [KWhim?] a new building] [kWh/m2] [kWh/m2]

< 30 + 1000/Areal

< 52,5 + 1650/Areal <170 <100 <90 EP is = 50% 90 85 + 600/Areal

< 70,0 + 2.200/Areal [ <171-200 <101-130 <91-155 | EPis>50-=75% 115 95 + 1000/Areal
<110 + 3.200/Areal | <201 -250 <131-160 | <156-192 | EPis>75-=100% 145 110 + 1500/Areal
<150 + 4 200/Areal | <251-300 =161-210 | <193-272 |EPis>100-=135% 180 135 + 2200/Areal
< 190 + 5200/Areal | < 301-350 =211-260 | <273-402 |EPis=>135-=180% 220 160 + 3000/Areal
= 240 + 6.500/Areal | =351-410 =261-320 | =403-472 |EPIs=180-=235%% 275 200 + 4000/Areal

> 240 + 6.500/Areal | <411-470 < 321-400 <473 EP is > 235% >F >F

=471 = 401

*A2020, A2015 and A2010 instead of A++, A+ and A
** Varies for different building typology
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BREEAM NOR and Futurebuilt ZERO/nZEB

BREEAM NOR

BREEAM-NOR v61
new construction

TECHNICAL MANUAL
SD5076NOR

Co-funded by
the European Union

Dagkeps FutureBuilt kriterium
raksis . " "
7 P ; Dagens praksis fremskrevet med klimamal
&
1000 - %
800 % 50-55%
% reduksjon
NE % Da
-3 | gens
' TR g\‘ 600 % beste
VTR '
R eee ik e : @y
| okl co / Avfallsforbrenning sluttfase
400 % #Netto energibruk i drift 90-95%
BEEPV produksjon, driftsfase i
£ Materialer, driftsfase reduksjon
I Byggeplass
200 - Transport, byggefase
uksjon, byggefase
p— BProduksjon,
E¥Biogent
I‘ NORWEGIAN GREEN BUILDING COUNCIL ###Karbonatisering
~Bh® GRANN BYGGALLIANSE 0- % ./ T T T . T .
Z aZOZO 2025 2030 2035 2040 2045 2050
Ar
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Retrofit vs. Refurbishment vs. Renovation

the European Union

« Retrofitting means “providing something with a component or feature not
fitted during manufacture or adding something that it did not have when
first constructed” (Ref Retrofit 2050: Critical challenges for urban
transitions). It is often used in relation to the installation of new building
systems, such as heating systems, but it might also refer to the fabric of a
building, for example, retrofitting insulation or double glazing.

« Refurbishment on the other hand implies a process of improvement by

cleaning, decorating, and re-equipping. It may include elements of
retrofitting.

« Renovation refers to the process of returning something to a good state of
repair.

Ramboll 33
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Retrofitting existing buildings
J/%/
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&7 SIMIEN
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U
'8 10
S o0
Original Windows 2.4 to 0.8 Windows + Wall
Insulation 0.3 to
0.18
B Space heating ®Water heating Lighting mMiscellaneous
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Retrofitting existing buildings
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Typical wall construction of new residential buildings in
Norway

U-value <= 0.18

40 cm wall thickness

Ramboll 36
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Retrofitting existing buildings - Measures

A
X

/ il
[ et e T e

Window replacement Adding insulation 50 mm wood fibre

U-value: 2.4to 1.3 U-value: 0.24 to 0.19
Number: 2 Area: 61 m2
Dimensions: 1.2x1.3m

Cost: 488 Euro
Cost: 900 Euro

Ramboll Total cost: >1500 Euro
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Retrofitting existing buildings — Energy savings

2 s 6 &) )

Energirapport Faktura Elbil Varme Sparetiltak Avtaler Boligprofil
Strgmforbru k Temperatur <~ = Dag Maned Ar {:b
1 000 KWh
I I I 10-15% energy savings
| I I 111 I | I B I HEmB Cost saved 90 Euro
jan feb mar apr mai jun jul aug sep okt nov des jan feb mar apr mai jun Jul aug sep okt nov des
2022 2023 .
Payback time?
Overs|kt over Spotpris Ar Méaned Uke I dag | morgen
kr/kWh
O ,78 kr/kWh
1.5
Spotpris na
1.0
* Spotpris nd 0,78 kr/kWh e —
Gjennomsnittspris i dag 0,76 kr/kWh 150 _I_l_
Gjennomsnittspris denne uka 0,83 kr/kWh
. 00:00 04:00 08:00 12:00

16:00 20:00

Grafen viser spotprisen inkludert mva. Paslag og ménedsavgift kommer i tillegg. Stremprisen

felger Nord Pool spotpris time for time. Merk at denne prisvisningen kun gjelder for kunder
med spotprisavtale.

Ramboll 38



vA\ Universidad
EJ N

4»95’1 Politécnica
v~ de Cartagena

Ramboll

N )UIEE Learning Activity Cartagena, Feb 7th — 9th 2024

6- Retrofitting
Existing Buildings
Case Study 2

Co-funded by
the European Union

* X %
* *

* %

39




A= Universidad ** %
xa oz S . . . Co-funded b x %
Politécnica —@_IT+ UNTVERSITY 0F Learning Activity Cartagena, Feb 7th — 9th 2024 the Europeax Union | % &

de Cartagena

Case study: Energy Efficient Retrofitting




Universidad

p) Politécnica @] T 4 it o Learning Activity Cartagena, Feb 7th — 9th 2024

de Cartagena

Workflow for Energy Efficient Retrofitting
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Energy modelling -

Collection of annual simulation

building data Lifecycle costing

Training of FM

L

Energibudsjett

Energipost Energibehov _ Spesifikt energibehov

1a Romoppvarming 641750 kWh 25,0 kWh/m?

1b Ventilasjonsvarme (varmebatterier) 405805 kWh 15,8 kWh/m* .
2 Varmtvann (tappevann) 550001 kWh 214 kWh/m? H%““
3a Vifter 534129 kWh 20,8 kWh/m?

3b Pumper 78364 kWh 3,1 kWh/m?

4 Belysning 1022267 kWh 39,8 kWh/m?

5 Teknisk utstyr 107859 kWh 4.2 kWh/m?

6a Romkjoling 482259 kWh 18,8 kWh/m?

6b Ventilasjonskjaling (kjolebatterier) 158146 kWh 6,2 kWh/m?

Totalt netto sum 1-6 3980579 kWh 155,0 kWh/m* 2

I

v

Energy modelling -
different efficiency
strategies

Energy

Report monitoring

Site visit

=
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Case study: Results

Samlet levert energi
5000 000 kWh 4452 716
kWh
4500 000 kWh
4000 000 kWh

3500 000 kWh 2878 962
" kwh
3000 000 kWh 187 761
2500 000 kwh kwh
2000 000 kWh
1500 000 kWh
1000 000 kWh
500 000 kwh
0 kwh
Currently -30% -50%
Energy use [kWh] Energy use [kWh/m2]
Reference energy demand 4 450 000 173
Gross Floor Area 24 800
Efficiency measure type Energy use [kWh] Energy use [kWh/m2] [Energy saved [kWh] Investment [Euro] Payback [years]
30% reduction package 2 880 000 112 1573000 390 000 3.6
50% reduction package 2 190 000 85 2 265 000 1180 000 7.5

Ramboll 42



Universidad
Politécnica .
de Cartagena

Ramboll

N )UIEE Learning Activity Cartagena, Feb 7th — 9th 2024

/- Tools for Energy
Design

Co-funded by
the European Union

* X %

* 4 %

* 4

43




Universidad
Co-funded by

) Politécnica @] [ 4+ ittty o Learning Activity Cartagena, Feb 7th — 9th 2024 the European Union

4
de Cartagena TECHNOLOGY

Tools for Energy Design
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Building regulations and energy ISO 52016

Weighted overall Overall EP
Norsk == (primary) EP, share indicators
Standard NS-EN IS0 52016-1:2017 of renewables, ... = and rating
Publisert: 2017-10-0
S A 150520001 1SO 52003-1

Heating, ventilation,
| cooling, DHW & lighting

systems EP
_C D_ indicators
th. energy

Energy needs heating &
Bygningers energiytelse 8y coolin 8 balance
Energibehov for varme og kjpling, > . s and
innetemperatur og fglbare og latente and indoor temperatures fabric
varmelaster
Del 1: T 1SO 52016-1 1SO 52018-1 Is th_e 15_052016 also
Beregningsprosedyrer applied in all other
(IS0 52016-1:2017) EU countries?

Building elements (thermal, solar)

Energy performance of buildings
Enerqy needs for heating and cooling, internal
temperatures and sensible and latent heat loads

Building automation and control

z Part 1: Calculation procedures

2 (150 52016-1:2017)

Climatic data for energy calculations

ISO 52010-1

(Standard) conditions of use

Building and space categorization

I I . N

ISO 52000-1
3 z Referansenummer: e
@(gtandard NS-EN IS0 52016-1:2017 (en) Common terms, definitions, symbols
3 norge . .
© Standard Norge 2017 ISO 52000-1
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BIM to SIMIEN potential
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Manual workflow - example

Ramboll




Captured with Snagit 2022.0.0.14113  

Webcam - Integrated Camera  
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Captured with Snagit 2022.0.0.14113  

Webcam - Integrated Camera  

Microphone - Microphone Array (Realtek(R) Audio)
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Climate data from Ladybug tools EPW map
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Climate data
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Climate data
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Climate data
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Climate data
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Monthly Average Temperature - Vilnius.Intl.AP
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Subsidies from ENOVA

Co-funded by

BOLIGTILTAK MED ST@TTE BOLIGTILTAK UTEN ST@TTE

Pris- og effektstyrt
& Energiradgivning energilagringssystem for
FA INNTIL 5,000 KRONER | STGTTE

Luft-til-vann-varmepumpe Luft-til-luft-varmepumpe
INVESTER | LUFT-TIL-VANN- > INVESTER | LUFT-TIL-LUFT-
boliger VARMEPUMPE OG REDUSER - VARMEPUMPE OG REDUSER

g ENERGIUTGIFTENE ENERGIUTGIFTENE
FA INNTIL 10.000 KRONER | STGTTE

npt

Avtrekksvarmepumpe C\ Rentbrennende vedovn

Tiltaksbonus - Vannbérent

- <
= Smart varmtvannsbereder @ anlegg
: FA INNTIL 4000 KRONER | ST&TTE FA INNTIL 15.000 KRONER | BONUS-
STBTTE

* INVESTER | AVTREKKSVARMEPUMPE ©  SPAREMNERGIMED EN
OG REDUSER ENERGIUTGIFTENE RENTBRENNENDE VEDOWN

Etterisolering :

" - Montere tettelister

@ i Wy Sooelenend C D £ DG FED( 1w +' SPARENERGI MED TETTELISTER
el ENERGIUTGIFTENE G

FA INNTIL 5.000 KRONER | ST@TTE FA INNTIL 32.500 KRONER | STGTTE

Lavenergivindu

BYTT TIL LAVENERGIVINDU OG
REDUSER ENERGIUTGIFTENE

Energieffektiv belysning
SPAR ENERGI MED RIKTIG BELYSNING

s:cf:gg,‘ Solfanger . Varmepumpebereder
FA INNTIL 10.000 KRONER | STBTTE . FA INNTIL 5000 KRONER | ST@TTE

Ramboll Source: https://www.enova.no/privat/alle-energitiltak/ 58
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Subsidies from local municipalities: Oslo

<%
E Oslo Til klimaoslo.no Tilskudd Aktuelt Om Klima- og energifondet

Klimatilskudd

Her finner du en oversikt over klimatilskuddene du kan sgke pa.

( Voete ) ( Becrt )

Stette til energitiltak i borettslag og sameier

' Enova gir inntil 10 millioner kroner i stotte til borettslag og sameier som @
: : W 4 gjennomferer energibesparende tiltak, for eksempel solceller.
-- = Borettslag og sameier

Ladeinfrastruktur til borettslag og sameier

(]
am I Motta tilskudd til oppgradering/etablering av ladeinfrastruktur i borettslag eller @
m
[] [ ]

sameie.

Borettslag og sameier

Kartleggingsstotte for borettslag og sameier

Fé stotte fra Enova til & gjennomfere kartlegging av klima- og energitiltak i ditt @
borettslag eller sameie.

Borettslag og sameier

Smart energistyring for boliger

—
0l

styringssystemer for hjem eller fritidsbalig.

™ Privatpersoner @

Ramboll Source: https://klimatilskudd.no/?gclid=EAIalQobChMIy4GII9gRhAMV5BIiAX3gQADVEAAYASABEgImsvD BwWE 59
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53:2 Isolering mot varmetap

Gjennomsnittlig varmegjennomgangskoeffisient (U-verdi) for bygningsdeler skal ikke overstige
verdiene i tabell 53:2.

Tabellverdiene for yttervegg gjelder nar vindusarealet utgjer hayst 15 % av bygningens bruttoareal
etter NS 3940 inntil 5 m fra yttervegg. For bygninger som er bredere enn 10 m kan vindusarealet
okes med 3 % av den del av bruttoarealet som ligger mer enn 5 m fra yttervegg.

Tabell 53:2 Varmegjennomgangskoeffisient (U-verdi) for bygningsdeler.

Bygningsdeler U-verdi i W/(m*K) ved innetemperatur
> 18 °C 10 - 18 °C 0-10°C
1 2 3
Fasader: yttervegg 0,30 0,60 0,80
vindu 2,40 3,00 -
der, port 2,00 2,60 —~
Tak: 0,20 0,40 0,60
Golv: mot det fri 0,20 0,30 0,40
mot ikke
oppvarmet rom 0,30 0,50 0,60
pa grunnen’ 0.30 0,50 0,60

61
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