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lllustrasjon: Simon Archer Goulden Dreyer, AHO Snghetta v. Tine Hegli



ZEB Larvik, 2014

Powerhelse Brattgrkaia, 2012-2019
Gullhaug Torg, 2016-2018
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Harvard HouseZero, 2016-2018

ZEB,

The Research Center on
Zero Emission Buildings

Powerhouse Dxgbak Montesorri, 2018

Snghetta v. Tine Hegli
Powerhouse Telemark, 201
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Svartisen Glacier Resort vs arlig energibehov til drift for tilsvarende TEK 15 hotell

250
240 - 3,6 mill KWH/ar

230 +
220 A
210 +

200 1
190 i
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- _ O Generelt utstyr
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130 4 ~ 86,5 % reduksjon elysning
1 =3,1 mill KWH/&r W Pumper
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110 -

KWH/m2/ar (el)

_ E Tappevannsoppvarming
100 ] W Ventilasjonsvarme
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40 7 484 000 KWH/ar
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20 A
lo_ -
0

Energibehov Svartisen Glacier Resort Typisk energibehov for hotell med TEK 15 standard

Diagram: Powerhouse Svart, preliminary design report, Skanska — Bjgrn Jenssen
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Al-3 A4-5 C1-4 Supplementary information beyond the building life cycle
PRODUCT STAGE CONSTRUCTION USE STAGE END OFLIFE D

Al A2 A3 A4 A5 B3 C2 C3 Benefits and loads beyond the system boundary

lc

Construction installation process
De -construction demolition
Reuse-Recovery-Recycling potentiz

Raw material supply
Manufacturing
Transport
Maintenance
Replacement
Refurbishment
Transport

Waste processing
Disposal

Bevisst materialbruk

LCA / Livslgpsanalyse Snghetta v. Tine Hegli



Produksjon + Transport + Byggeplass + Bruksfase 60 ar + avhending

Al-3 A4-5 B1-7 C1-4 Supplementary information beyond the building life cycle
PRODUCT STAGE CONSTRUCTION USE STAGE END OFLIFE D

Al A2 A3 A4 A5 B3 C2 C3 Benefits and loads beyond the system boundary

C

Construction installation process
De -construction demolition
Reuse-Recovery-Recycling potentiz

Raw material supply
Manufacturing
Transport
Maintenance
Replacement
Refurbishment
Transport

Waste processing

Ny kunnskap om produksjon og CO2ekv utslipp + litt om resten ...

LCA / Livslgpsanalyse Snghetta v. Tine Hegli









Produksjon + Transport + Byggeplass + Bruksfase 60 ar + reduserte mengder + avhending

Al-3 A4-5 B1-7 C1-4 Supplementary information beyond the building life cycl
PRODUCT STAGE CONSTRUCTION USE STAGE END OFLIFE D

Al A2 A3 A4 A5 B3 C2 C3 Benefits and loads beyond the system boundary

C

Construction installation process
De -construction demolition
Reuse-Recovery-Recycling potentiz

Raw material supply
Manufacturing
Transport
Maintenance
Replacement
Refurbishment
Transport

Waste processing

Ny kunnskap om produksjon og CO2ekv utslipp + litt om resten ...

LCA / Livslgpsanalyse Snghetta v. Tine Hegli



Produksjon + Transport + Byggeplass + Bruksfase 60 ar + reduserte mengder + avhending + ombruk og resirkulering

Al-3 A4-5 B1-7 C1-4 Supplementary information beyond the building life cycle
PRODUCT STAGE CONSTRUCTION USE STAGE END OFLIFE D

Al A2 A3 A4 A5 B3 C2 C3 Benefits and loads beyond the system boundary

lc

Construction installation process
De -construction demolition
Reuse-Recovery-Recycling potentiz

Raw material supply
Manufacturing
Transport
Maintenance
Replacement
Refurbishment
Transport

Waste processing

Ny kunnskap om produksjon og CO2ekv utslipp + kunnskap om og planlegging for materialenes kretslgp

Konkretisering

LCA / Livslgpsanalyse Snghetta v. Tine Hegli



MATERIALS
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NIHUCT. O/NIN

hydrogen helium
1 2
1.0079 Beschikbaarheid materiaal in jaren 4.0026
lithium beryllium boron carbon nitrogen oxygen fluorine neon
3 4 Aluminum, chrome, vanadium, copper, zing, tin 5 6 7 8 9 10
- N 2 =
50-100 jaar and lead are frequently used in construction. B C O
L I B e J_ Soon, these resources will be exhausted and N F N e
6.941 90122 100-500 jaar these raw materials will only be available by 10811 12011 14.007 15.999 18998 20.180
sodium magnesium TBUSE:- aluminium silicon phosphorus sulfur chlorine argon
o 1y 12 13 14 15 16 17 18
Na | Mg Al | Si|P | S |Cl|Ar
22.990 24305 28.086 32.065 35453 39.948
potassium calcium scandium titanium vanadium chromium selenium bromine krypton
19 20 21 22 23 24 34 35 36
K|Ca|Sc | Ti|V |Cr Se | Br | Kr
39.098 40.078 44956 47.867 50942 51.996 78.96 79.904 83.798
rubidium yttrium zirconium niobium molybdenum | technetium tellurium iodine xenon
37 39 40 41 42 43 52 53 54
85468 88.906 92.906 127.60 126.90 131.29
caesium barium tantalum rhenium polonium astatine radon
55 56 73 75 84 85 86
13291 137.33 [209] [210] [222]
francium radium rutherfordium| dubnium seaborgium bohrium hassium meitnerium | darmstadtium | roentgenium
87 88 104 105 106 107 108 109 110 111
[223] [226] [261] [262] [266] [264] [277] [268] [271] [272]
lanthanum cerium  |praseodymium| neodymium | promethium | samarium europium gadolinium terbium dysprosium holmium erbium thulium ytterbium lutetium
57 58 59 60 61 62 63 64 65 66 67 68 69 70 71
13891 140.12 140.21 144.24 [145] 15036 151.96 157.25 158.93 162.50 164.93 167.26 16893 173.05 17497
actinium thorium protactinium neptunium plutonium americium curium berkelium californium | einsteinium fermium mendelevium | nobelium lawrencium
89 20 91 93 94 95 96 97 98 929 100 101 102 103
[227] 23204 231.04 2371 [244] [243] [247] [247] [251] [252] [257] [258] [259] [262]

sngnetta v. e negli
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STRUCTURE OPER PV
22% 13% 17%







Energibalanse gjennom livsigpet

imarenergi
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POST OCCUPANCY



40%

DECREASE IN PEDESTRIAN INJURIES

20%

DECREASE IN CRIME

60%

DECREASE IN POLLUTION

59%

INCREASE IN PEDESTRIAN TRAFFIC

300%

INCREASE IN RETAIL RENT PRICES

22%

INCREASE IN BID ECONOMIC OUTPUT

92%

INCREASE IN CITY AND STATE TAX REVENUE




312k

302 2009-2016

297k 297k

289k
2 275k 275k
X 2003-2007
INCREASE IN ATTENDANCE
AFTER OPERA MOVES INTO
NEW OPERA HOUSE
187k
158k
143k
134k 136k
125k

2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

Attendance: Old Opera House vs Oslo Opera House 2003-2015



Occupancy vs population size 2003-2015



State Funded '

87%

85%

st 85% @/
D 77 @ (average 76m NOK [13m USD] per year saved)
State Funded

4 79.3% 79.3%
77.6%
767%  76.6%
74.8%
73.2%
: I

2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

Percentage Government Funding 2003-2015




(1.7 million visitors per year)







