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Step 1

e Building owner

* Quality coordinator

e Design - architect

 Energy - consultant engineer
« Daylight specialist

e Indoor climate specialist

« Acoustic specialist

e Consultant on air tightness
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Step 2 Analyse boundary conditions

= ° Committed building

| owner - Storebrand

4 « 1980 building, not

,  fulfilling today's energy
standard

 Insulation
« Air tightness

* Building services
systems

e Large building depth
e Noise from highway
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STEP 3 Quality Assurance Program
and Quality Control Plan
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Central and crucial problems and objectives

 Program
« Energy label B — 125 kWh/m? ar
* Low energy consumption service stage
 Visible measurers
e Quality plan
 Indoor climate objectives
* Percentage of people present
 Demand for IT equipment
« Air tightness



Standard indoor climate design criteria
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Standard climate design criteria f;

e Operative temperature < 24 °C summ__ér
e Operative temperaturj >21°C winteg
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Standard office

Cooled ceiling

Inlet 12 m3/ h

Outlet
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Large capacity cause increased energy consumption?
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Kontorbygning
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Med kjgleanlegg

Direkte elektrisk, ikke Bidde direkte elektrisk og Sentralvarme, ikke direkte
sentralvarme sentralvarme elektrisk

Cooling increase energy consumption with
In average ~10 - 15 % pr. year
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40 % of hot hours outside working period

Time p,elri__od Roomtemp. > | RoQ terﬁ"
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\ |
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Hot hours in work period




Cooled ceilings area reduced to 35 %
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80 kWh/m?2 year saved by changing facilitation on IT equipment and more
energy efficient equipment
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STEP 4 arrange a workshop

Kick off meeting where carried true at the beginning of
the project period:
e Attendant:
e Client Storebrand
Storebrand operation & maintenance
Quality coordinator
Architect
Energy consultant
Electric consultant
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Daylight studies
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STEP 5 facilitate close cooperation within the design team

Quality coordinator facilitate close cooperation —
supported by energy engineer
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STEP 6 update the contol plan and document the energy

performence

Ventilasjonskjeli
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Energiramme (88-21 b, samlet netto energibehov)
Beskrivelse Verdi
32.0 kWh/m2
) 5.6 kWh/m2
ppvarming av tapp 5.0 kWh/m?
Beregnet energibehov vifter (ventilasjon) 12.2 kWh/m?
numner. 2 4 kWh/m2
Beregnet e| Energiramme (88-21 b, samlet netto energibehov)
o| Beskrivelse Verdi
Beregnet e| S0 (i
Beregnet ¢| Beregnet ibehov ventilasjonsvarme 5.5 kWh/m2
Totalt bere: Beregnet energibehov oppvarming av tappevann 5.0 kWh/m2
E - Beregnet ibehov vifter 12.6 kWh/m?
Beregnet energibehov pumper 2.4 kWh/m?
Beregnet energibehov belysning 20.0 kwh/m?
Beregnet energibehov teknisk utstyr 34.5 kWh/m2
Beregnet energibehov romkjaling 2.6 kWh/m2
i \entilasjonskjgling (i 8.2 kWh/m2
E Totalt beregnet energibehov 122.9 kWh/m?
Ral Forskriftskrav netto energibudsjett 165.0 kWh/m?
Ventilasjonswarme (vamebatterier) 20378 kWh E.5 kWhim*
Oppvarming av tappevann 12027 kWh 5.0 ¥Whim*
Vifter jventlasjon) 24445 kWh 10.2 kWhim*®
Pumper 8500 kWh 4.0 KWhim*
Belysning 38130 kWh 15.1 ®Whim*
Teknisk utstyr 72254 kWh 20.1 kWhim*®
Romkjaling )

*Updated energy calculations
*Running air tightness test

«Control energy solutions
*Design photocopy rooms
Lighting
*Cooled ceilings
Efficiency tech. equipment

Status report to building
owner
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Energy

N | Risiko -
R | gjeldende

Forklaring

5 | Daérlig utebelysning
. pa ferdig bygg

eDet benyttes egen lysdesigner. Arbeidet med armaturer i gangarealer
pagar fortsatt.

eFasadebelysningen problematiseres noe pga behov for tilfgrsel
gjennom vegger (samarbeid med ARK). Beslutning om belysningskrav
til fasaden ma tas snarest.

e@vrig utebelysning har god tid. Viktig at dette henger sammen med
landskapsarkitektens plan (ikke detaljert ennd).

7 Vanskelig tilgang til
tekniske rom

ePlanlegge funksjonelle traseer inn mot tekniske rom. Prosessen er
pagéende gjennom hele byggeperioden (gjgres rom for rom).
eDriftsansvarlig ma ga gjennom dette og gi innspill.

eDet er ingen risiko knyttet til taket lenger.

eInstallasjon av brede dgrer inn til tekniske rom ivaretas.

8 | Oppnar ikke
. tetthetskravet

eBygningsfysisk radgiver er engasjert.
eEngasjert firma for stikkontroll av utvendige konstruksjoner.

Issues part of the overall risk plan

Termografi og Maleteknikls 2e ar annaciart MS3lina clal ninrac anedan i

fortsetter arbeidet som pl 90
tiltak iverksettes.
eFukt/klimatiske forhold i 20

eTermografering er planle
eBesluttet & legge pa mei

isolasjon. 70 -
eUtarbeidet liste for oppfe

uke 3 2009. Hvis resulate

1 Forsinket eRisikoen er apnet igjen. el -+
3 prosjekteringsunde eVeldig press pa tid/ fremr
rlag tegnet/ prosjektert.
sFremdriftsplaner foreligg 50 - | Rﬁde
1 Fukt i ferdig bygg eBygningsfysker benyttes il
4 Fukt/feil som ePlanlagt byggterk ved br, 40 Gllle
. medfgrer fuktskade eMycoteam er engasjert f
/ | og som oppdages i Termografi og Maleteknik| 3} ——— 20 m Grénne
1 byggeperioden luftgjennomgang (skal gj:
5 eDetaljering av klimaskill¢
alle bygg. 20 ———
eRutiner for riktig lagring
de ulike entreprengrene. 10 - 7
eDet vil ikke foretas term
1| Ikke nok ressurser eDette er en pagdende pr 0 - _—I

7 hos akterer som
kommer inn

bedre i byggebransjen.
oFor kontrahering far enti
tilgang til ressurser, bade
arbeidskraft, HMS etc.

Tidligere

Jan 2009
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STEP 7 make contracts that encourage energy efficiency

e Energy demands are worked into the tender
documents

« Efficiency heat recovery
 Air tightness
 Insulation standards
 Etc...
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STEP 8 motivate and educate construction workers and
apply quality tests

« Quality coordinator and energy consultant offer
seminars and information

* Project group
e Construction workers
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STEP 9 make a user manual of operation and maintenance

o After completion of construction, the design data will

be updated in order to provide concrete information
for future facility management.

« Building Management Systems will be used to
decrease energy consumption in maintenance stage

20
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Energy measures building envelope

e |nsulation

« Facade optimization - external sun shading and
glazing with high daylight performance

 Natural ventilation in atrium

e Double skin facade

U-values exterior wall
U-values roof
U-values floor

U-values windows

Air Tightness

W/m? K
W/m? K
W/m? K
W/m? K
50

Refurbish.
Buildings
0,18 - 0,24
0,13-0,18
0,24
0,9
0,5-1,5

Existing
Building
0,3
0,18
0,35
1,9
0,5-1,5

Building codes

0,18

0,13

0,15
1,2
1,5
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Colt facade
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Natural ventilation in atria
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Doble skin facade
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Energy measurers building services

o Daylight control system

« Efficient heat recovery in ventilations plants ~0,83

« Efficient ventilation fans ~ 1,8 — 2,0 (3,0 old building)
e Variable air volume ventilation

 Reduced area of cooled celilings

e Passive cooling through night ventilation

« Natural ventilation

o Solar plans for hot water building B
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26



Energy performance

Tk

1) P

Energy - o

performance TTE B - Energy

139 kWh/m? ar — {3 performance
; . 106 kWh/m?2 ar

Overall energy performance 115 kWh/m2 ar
B - classification according to Norwegian Energy performance codes
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Commitment from buildiaGe
process and results _Z4
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Taenk forebyggelse frem for behandling

Installationsteknisk
regulering

Byggeteknisk regulering
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Forebyggelse
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