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/ZEB — et nasjonalt forskingssenter

The main objective of ZEB is
to develop competitive
products and solutions for
existing and new buildings
that will lead to market
penetration of buildings with
zero greenhouse gas
emissions related to their
production, operation, and
demolition.
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Hva er et nullutslippsbygg?

Materiale Bygging Bruk Riving

Produksjon av fornybar
energi. Kompensasjon CO,

Bruk av energi
Utslipp CO,
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/ZEB-Pilot Buildings

1.  Skarpnes Arendal: 37 dwellings, ZEB-O.

2. Powerhouse Kj@grbo, Sandvika: Renovation of 2
office blocks, ZEB-OM+EQ.

3.  Multikomfort-hus, Larvik: Single family house,
ZEB-OM.

4. Adland, Bergen: +500 dwellings, ZEB-O.

5. Powerhouse Brattgrkaia, Trondheim: Large
office building, ZEB-OM+EQ.

6. FLO Administrasjonsbygg, Haakonsvern,
Bergen: Small office building, ZEB-O+EQ.

7.  ZEB Living Lab, Trondheim: Single family house
on NTNU campus. ZEB-OM

8. Heimdal VGS, Trondheim: ZEB-OM
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Klimagssutslipp*

Ulike ambisjonsnivaer for ZEB

Construction process

ZEB-COM

Embodied material
emissions

ZEB-OM

ZEB-O
Energy use minus

equipment ZEB-O-EQ

* Klimagassutslipp regnet i kg CO,-ekv pr m? BRA pr ar (lagt ut over 60 ars levetid)
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Strategi

1. Reduser energibehovet til
drift av byggene

2. Reduser energibruken til
fremstilling av materialer og
konstruksjoner

3. Dekk det resterende
behovet med produksjon av
fornybar energi 3
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www.zerovillage.no

* Ca 800 nye boliger pa Adland utenfor Bergen

e Utvikler: ByBo AS

* Arkitekt: Snghetta

* Energiradgivere: ZEB senteret: SINTEF, NTNU, Multiconsult, Skanska
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ZEB performance goals for ZVB

e The area as a whole should reach the
ZEB-O level

Performance
level

 The lowest performance level for single
buildings should be ZEB-O+EQ

* Within 2 years of project start, the 7
ambition level should be raised to ZEB- -7
OM. -

* Within 4 yeas of project start, the
ambition level should be raised to ZEB-
COM.

* For projects with ZEB-O+EQ level, there Time
should be minimum requirements with
regards to emissions from materials
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Zero Village Bergen

En totalvurdering rundt baerekraftig ressursforvaltning

Permakultur
Klimatillpasset
landskapsarkitektur
0g planlegging

Miljotillpasset
balansert
Densitet,
Sonedeling

Bygningsintegrert
Sol, Vind, Vann,
Jordvarme

AMBIENT
ENERGI-
POTENSIALE

funnsytende
Biologisk
Sosio
Ekonomisk
Kulturel

Soloptimert
Passiv klimatisert
Cradle to cradle
materialer

Helsebringende
Menneske
sentrert
livslopsdesign

Diagram: Andreas Eggertsen, Snghetta/ZEB
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Mobilitet

Infrastruktur og arealplanlegging
Tomteforhold og klima
@kologisk mangfold
Bygningsdesign

Bruk av lokale energiressurser
Materialer og lgsninger

Kunder







konrérunsen 20] 4 https://youtu.be/TI2mbHZ3XNE

we-Naturlig fokus

* Landskap og uterom

* Foralle
* For de som skal bo her
* For fremtiden!

P M ) o002/859
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Naturlig fokus

Landskap og uterom

For alle-
For de som skal bo her
For fremtlden'



BK-fokus

Unlversell utformmg

30 m2 fellesareal pr boenhet

50% sol ved varjevndagn
Tilkomst og P-dekning
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Ny typologi

e Kvartaler og tun
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lllustrert eksempel programmering:

Steyskygget oppholdsareal -
Totalt ca 3000 m2

Steyskygget oppholdsareal <52db -
Totalt ca 2000 m2

Steyskygget oppholdsareal i skygge (sol) ved varjevndegn -
Totalt ca 900 m2 = under 50%
(Bergen krav: under 50% av oppholdsareal skal ha skygge 21.3 kl.15)

Totalt oppholdsareale <52 dB/med sol 21.3 kl 15 - 1100 m2

Bergen retningslinjer for uteoppholdsareal:

Blokk 4 etasjer - 30 m2 pr enhet - 50% i sol ved varjevndagn:
Eks: Leiligheter - 40 enheter 4100 m2 BRA- ca 1200 m2 uteoppholdsareal

Rekkehus 2 etasjer: - 75 m2 pr enhet - 50% i sol ved varjevndagn:
Eks: 10 enheter 4160 m2 BRA - ca 750 m2 uteoppholdsareal

Totalt behov for oppholdsareal <52 dB - ca 1950 m2
50% i sol ved varjevndegn = ca 975 m2
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Bybanen - 1,5 km

e Sykkel: 8 min
* Buss: 5 min
* Gange: 18 min
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Actual

CO

Sensor activated
lighting

Calculated energy
consumption

Actual energy
consumption

Calculated local
energy production

Actual local energy
production

CO2 Emissions

3
=
D
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%

Super
Efficient appliances

Green mobility

Electrical car pool

Electrical car

loading station

Very low

infiltration

Daylight optimization

Green surface factor

Diagram: Andreas Eggertsen, Snghetta/ZEB
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Cradle to cradle
Materials

Interior landscaping

Efficient water
Installations

Local energy production
ground source heat pump

Local energy production
combined heat and power

User information
and advice

Ecological food

Area efficiency

Mixity

Local energy production
photo voltaic cells

&
7‘ Low energy lighting
LED
p—
e

Local energy production
solar thermal

Local energy production
(A\ geothermal

Waste management

|

Super insulated
building envelope

Local energy
production wind

Monitoring of building
energy performance

User consumption
monitoring

Local energy production
heat pump

Noise reduction

Covered bicycle
stand
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Energy concepts - 15t analysis

Building
envelope
and
technical
installations

Energy

supply
systems

Alternative 1

Passive house standard

Highly efficient ventilation system with
heat recovery

Natural ventilation and passive cooling in
summer

Lighting based on LED

Hot fill washing machines

Thermal solar collectors

Ground source heat pump

Photovoltaics

Alternative 2

Passive house standard

Highly efficient ventilation system with
heat recovery

Natural ventilation and passive cooling in

summer
Lighting based on LED

Hot fill washing machines

Thermal solar collectors
Biogas based CHP

Photovoltaics
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Yearly net energy demand for operation
[kWh/m2 HFA]

140
120
100 ——
. equipment
30 electric qauip
I lights
60 m fans and pumps
® hot water
40 M space heating
20
thermal
0

TEK'10 Adland
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Alternative 1:
Solar collectors + Ground source heat pump + PV

* Local energy central

e Solar collectors, designed
to cover 40 % of yearly
demand. Gives 5.5 m?
per 100 m? HFA.

* Heat pump covers
auxilliary thermal energy.

Seasonal COP =2.7
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MILQVENNLIG
ENERGI

The Research Centre on
“ Zero Emission Buildings



Alternative 1:
Solar collectors + Ground source heat pump + PV

In order to achieve Zero yearly
balance:

* PV needs to cover 1430 MWh/yr

e Efficiency 15% and yearly solar
flux of 902 kWh/m? gives
135 kWh per m? PV area.

 Need 10 560 m? PV, or 22 m? per
dwelling.

* Available roof area in preliminary
design: 10 630 m?.

* Need also 2500 m? for thermal
collectors.
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Alternative 1:
Solar collectors + Ground source heat pump + PV

e/miyear CO2-balance
4,5
4,0 S
Appliencies
35 +—— Appl.
A Lighting
3,0 -
" Fans & pumps
25 Light
20 - M Heat pump system
1,5 - W Solar system
110 7 mPV
0,5 -
0,0 - T
El. energy demand PV-production

FORSKNINGS-
SENTER FOR
MILQVENNLIG
ENERGI

The Research Centre on
ﬁ Zero Emission Buildings



Alternative 1:
Solar collectors + Ground source heat pump + PV

MWh
300

250

200

150

100

50

Mismatch production and demand

M Total electric demand

PV-production

]

]

Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Des

Monthly calculation: 50% electricity exported/imported from grid
Larger if hourly calculations
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Alternative 2:
Solar collectors + CHP + PV

* Local energy central

e Solar collectors on roofs,
designed to cover 40 % of
yearly demand. Gives 5.5 m?
per 100 m? HFA.

* Bio-gas CHP covers auxilliary
thermal energy. Thermal
efficiency 55 % and electrical
efficiency 35 %.
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Alternative 2:
Solar collectors + CHP + PV

In order to achieve Zero yearly
balance:

PV needs to cover 570 MWh/yr
Efficiency 15% and yearly solar
flux of 902 kWh/m? gives 135
kWh per m? PV area.

Need 4215 m? PV, or 9 m? per
dwelling.

Available roof area in preliminary
design: 10 560 m?.

More than room for 2500 m? of
thermal collectors on the roofs.
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Alternative 2:

Solar collectors + CHP + PV

kg/m?year

CO2-balance

4,5

3,0 -
2,5

Appl.

2,0 -
1,5 -
1,0 -
0,5 -
0,0 -

Light

Energy demand Energy production

Appliencies
Lighting
' Fans & pumps
i Bio-CHP
M Solar system

m PV
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Alternative 2:
Solar collectors + CHP + PV

MWh Mismatch production and demand
250

M Total electric demand

PV&bio-CHP production
200

150 —

100

0 I T T T T T T T T T T T 1
Jan Feb Mar Apr May  Jun Jul Aug Sep Oct Nov Dec

Monthly calculation: 35% electricity exported/imported from grid
Larger if hourly calculations
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Videre analyser

Energibruk

scenarier for bygg og transport

Utforming av bygg

materialvalg, bygningskropp,
takareal, buffersoner

trebaserte parkeringskjellere

Energiforsyning

sol, vind, grunnvarme, bio-chp

utveksling mellom bygg, nett og
transport
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Illustrasjon: Snghetta




