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We build for a better society



Climate change will have a huge impact on our business

The building sector is 
responsible for  40% 
of the global emissions

The building sector is 
responsible for  40% 
of the global emissions

Norways comitment to reduce emissions: Norways comitment to reduce emissions: 



«Nobody can create
Powerhouse alone,   

but with the right partners, we
can do it!»



Embodied energy
(Production and transport of materials 

construction, future renovation, 
deconstruction and disposal at end of life)

Energy use during operation

Renewable production

+

>

What makes Powerhouse unique?

Solar power 35,1
Embodied energy -18
Operation -15,5
SUM 1,6



Solar power production

Measured PV production this year : 481.000 kWh 

Powerhouse Brattørkaia - 
Budget for solar power 
production Size

Production surface

Total PV module 

area [m
2
]

Installed 
peak 
capacity 
[Wp]

Installed per 
module area 

[W/m
2
] Total [kWh]

Per heated 
useful floor 
area 

[kWh/m
2
]

Per PV- 
module area 

[kWh/m
2
]

Roof 1 886 416 520 220,8 358 311 25,1 190,0
South east facade 701 115 145 164,3 75 581 5,3 107,8
West facade 280 45 215 161,5 24 565 1,7 87,7
Total 2 867 576 880 201,2 458 457 32,1 159,9

Installed capacity 
[Wp]

Calculated solar power 
production 1. year



• Includes energy for space and 
ventilation heating, tap water 
heating, ventilation, cooling and 
lighting.  

• Energy to operate quipment
(PC’s,  audio Visual equipment, 
coffe- machines, computer 
servers etc) is not included in the
lifecycle energy balance. 

Building operation

Powerhouse Brattørkaia - 
budget for building operation

Demand Total [kWh/år]

Per heated 
useful floor 
area 

[kWh/m2/år] Total [kWh/år]

Per heated 
useful floor 
area 

[kWh/m2/år]
Space heating 75 832 5,3 63 193 4,4
Ventilation heating 3 925 0,3 3 270 0,2
Tap water heating 12 662 0,9 10 551 0,7
Fans 57 964 4,1 48 304 3,4
Pumps 18 121 1,3 15 101 1,1
Lighting 94 321 6,6 78 601 5,5
Equipment 214 885 15,0 179 071 12,5
Space cooling (comfort) 0 0,0 0 0,0
Ventilation cooling (comfort) 578 0,0 482 0,0
Total 478 288 33,5 398 573 27,9

Total exclusive equipment 263 403 18,4 219 502 15,4

Predicted demand for 
first year of operation

Predicted demand for 
year 2-60 of operation



• Production and transport of 
materials construction, future 
renovation and disposal/demolition 
at end of life

• The project has developed a new
type of low carbon concrete;. Low
energy 1500 og low energy 1700. 

Embodied energy



Lifecycle energy balance



CO-operation from day 1



Optimizing building envelope



Utilisation of renewable solar power



Creating surfaces for efficient PV-production



Utilisation of volume



Utilisation of daylight



Creating view



Controlling energy balance through all stages of design



Form follows environment



Lansert på Brattørakonferansen 1 mars 2012





We learned a lot from 
Powerhouse Kjørbo
We learned a lot from 
Powerhouse Kjørbo



Powerhouse Kjørbo before, during and after renovation



Example on how to reduce demand; Ventilasjon

E~ v3









Gjennomsnittlig årlig ekvivalent 
elektrisitetsproduksjon (+) og 
elektrisitetsbehov (-) per oppvarmet BRA 

[kWh/m2.år] PH Kjørbo

PH 
Brattørkaia - 
2012

PH 
Brattørkaia  
2013

PH 
Brattørkaia 
alternativ 1

PH 
Brattørkaia 
alternativ 2

PH 
Brattørkaia 
alternativ 3

PH 
Brattørkaia 
alternativ 4

PH 
Brattørkaia 
alternativ 5

PH 
Brattørkaia 
alternativ 6

Oppvarmet BRA 4 562,6 14 580,0 13 114,0 12 863,0 11 664,0 12 522,0 10 464,0 11 403,0 10 775,0
Byggehøyde Ikke relevant 50,4 42,8 41,2 41,2 32,5 40,5 40,8 38,1
Takvinkel mot sør (grader) 0,0 26,0 20,24 20,24 20,24 20,24 20,24 18,90 17,3

Gjennomsnittlig årlig kraftproduksjon fra 
solceller for hele livsløpet [kWh/år] 197 104 650 564 607 212 527 504 505 303 487 884 503 154 542 741 530 876

Gjennomsnittlig årlig kraftproduksjon fra 
solceller for hele livsløpet per oppvarmet BRA 43,2 44,6 46,3 41,0 43,3 39,0 48,1 47,6 49,3

Gjennomsnittlig årlig total bundet energi for 
materialbruk over livsløpet per oppvarmet BRA -17,8 -21,8 -21,8 -21,8 -21,8 -21,8 -21,8 -21,8 -21,8

Gjennomsnittlig årlig energibruk i forbindelse 
med bygging/rehabilitering over livsløpet per -1,0 -1,4 -1,4 -1,4 -1,4 -1,4 -1,4 -1,4 -1,4

Gjennomsnittlig årlig energibehov i driftsfasen 
for hele livsløpet per oppvarmet BRA -20,1 -20,1 -20,1 -20,1 -20,1 -20,1 -20,1 -20,1 -20,1

Sum = årlig energibalanse over livsløpet 
per oppvarmet BRA 4,3 1,3 3,0 -2,3 0,0 -4,3 4,8 4,3 6,0





Design after regulation process





Powerhouse Bratørkaia – from vision to reality

Customer: Entra AS

Contract sum:  ~400 MNOK eks.mva

Architect: Snøhetta

Construction period: May 2017 – Juy 2019

Total area: ~18 400 m²



Ground water and pollution

Tight construction progressTight construction progress



Safety – main issues
- Traffic and logistics
- Work in height



Complexity



Ambitious targets 
require innovation
Ambitious targets 
require innovation



Powerhouse Brattørkaia is the first BREEAM Outstanding-building
in the region
Powerhouse Brattørkaia is the first BREEAM Outstanding-building
in the region



Together we make the «impossible» possible





Official opening ceremony
30.08.2019



39



21



The heat pump deliveres hot water to the BI-building (max 50 C). Returning
water typically has about 10 C lower temperature after passing through the
radiators and heat exchangers in BI, but still high enough to cover the
demand in Powerhouse.

Thermal energy exchange



The PV panels will produce nearly half a million 
kWh clean electricity each year
The PV panels will produce nearly half a million 
kWh clean electricity each year

Roof: 78 %

South east facade: 17 %

West facade: 5 %



Tak: 78 %

Sørfasade: 17 %

Vestfasade: 5 %



Brattørkaia Mikrogrid and +CityxChange



BI
Typical demand
~ 100 kW
Max production
~ 170 kW

POWERHOUSE
Typical demand
~ 130 kW
Max production
~ 450 kW

E-car ~ 250 kW

Power - challenges
and solutions
Power - challenges
and solutions

E-bus ~ 450 kW Future
supercharger 
for coastal
express
~ 1000 kW



Brattørkaia has been transformed from an industrial
harbor to an attractive part of the city center
Brattørkaia has been transformed from an industrial
harbor to an attractive part of the city center



Today Brattørkaia is a new and vibrant part of TrondheimToday Brattørkaia is a new and vibrant part of Trondheim



Welcome inside!
More info: www.powerhouse.no
Thanks for your attention

Bjorn.Jenssen@skanska.noBjorn.Jenssen@skanska.no

We build for a better society


