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Annual CO: emissions by world region

Annual carbon dioxide (CO:) emissions measured in billion tonnes (Gt) per year

35 Gt — Stat
30 Gt | Asia and Pacific
(other)
25 Gt
China
20 Gt
—— India
15 Gt Africa
—— Middie East
—— Americas (other)
10 Gt
—— United States
5 Gt
—— Europe (other)
0 Gt il
1751 1800 1850 1900 1950 2015
Source: Carbon Dioxide Information Analysis Center (CDIAC) CC BY-SA

Note: Emissions data have been converted from units of carbon to carbon dioxide (CO2) using a conversion factor of 3.67. Regions denoted "other" are
given as regional totals minus emissions from the EU-28, USA, China and India. Here, we have rephrased the general term "bunker (fuels)” as
“international aviation and marntime transport” for clarity.

CO; and other Greenhouse Gas Emissions by Hannah Ritchie and Max Roser



Vaxthuseffekten

Varme fran den
uppvarmda
jordytan stralar
ut i rymden.

Jordytan uppvarms av
varmestralningen fran solen.
En del av varmen reflekteras
redan i atmosfaren.

Vaxthusgaserna i
atmosfaren
fangar upp en del
av varmen
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Resursanvandning (Energi)




Om man vagrar att se bakat och inte
vagar se framat, sa maste man se upp!

Tage Danielsson
(1928-1985)




Vad: har gjorts/ gors nu/ behdver goras




Vernakular hallbarhet




Heat transfer coefficient

Al +A2 +

ANVYISNINGAR TILL
BYGGNADSSTADGAN
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CODKANDA AV KUNGL. MAJT DEN 7 DEC. 1945

BABS 1946 — Nationell byggnorm

Vdrmegenomgdngstal (k) fér byggnadsdelar
(Anvisningar till byggnadsstadgan, KBS, 1946)
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isolering
Norrbottens, Visterbottens och
Jamtlands Bin (zon I) ....... 0,8 0,7 0,6 1 0,4 | 0.5 0,4 0,4 0,3
Visternorrlands, Givleborgs, Kop-
parbergs och Virmlands Iin
(zom II) ..o 0,9 0,8 6,7 0,5 0,5 0.4 0,4 0,3
Stockholms stad och ldn, Uppsala,
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Orebro, Ostergbtlands, Skara-
borgs, Alvsborgs, Jénképings,
Kronobergs, Gitehorgs och Bo-
hus samt Hallands lin (zon ITT)] 1.0 0,9 0,8 0,6 0.8 0,5 0,5 0.4
Gotlands, Kalmar, Blekinge, Kris-
tianstads och Malmohus lin (zon
1 4 S e L1 Le | 09 0 67 | 06 | 05 | 0,5 | 04




Energikrisen pa 1970-talet
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Low Energy == Passive House

Architect Bengt Hidemark and Professor Bo Adamson
e Smalands-Taberg, Jonkdping, Sweden

e 1976-81

e Residential Buildings

e Well insulated with glassed sunroom
(Specific energy use 131 kWh/m?,ar )

$

Dr.Wolfgang Feist, guest researcher 1987 with Bo Adamson at LTH
* Residential building in Darmstadt, Germany, 1991

* First passive house, minimum active energy use

* Well insulated, air tight, heat exchange

e Passive House Institute founded 1996
(Specific energy use 15 kWh/m?2,ar )




Energy efficiency / temperature level
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1G: STEAM 2G: IN SITU 3G: PREFABRICATED 4G: 4th GENERATION

Pre-insulated pipes
Industrialised compact
substations (also with insulation)
Metering and monitoring

Steam system, steam pipes

: Pressurised hot-water system
in concrete ducts

Heavy equipment )
Large "build on site” stations

Low energy demands
Smart energy (optimum
interaction of energy
sources, distribution
and consumption)
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Energianvandning | byggnader

Market share
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Varifran kommer elen?

Danmark

Finland

Norge W Vattenkraft
‘ W Karnkraft

Sverige Kraftvérme
Vindkraft




Energieffektivisering — Minskad Energianvandning
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Area, energianvandning och byggar

Flerbostadshus

kWh/m2,ar
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Livscykelpaverkan

Construction process stage
= Transport
= Construction installation

Product stage

= Raw material

supply

= Transport
Manufacturing l '

Use stage

= Use

= Maintenance
< Repair

Benefits and loads beyond u
the system boundary c
‘ ‘° Reuse, recovery and a

recycling potential = Replacement
= Refurbishment
& < Operational
n ey

= Operational
use of water

End-of-life stage
= Demolition = Waste processing
= Transport = Disposal



Teknisk komplexitet

A i

»
»

A

Klimatpaverkan nedstroms byggprocessen Klimatpaverkan uppstroms byggprocessen
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Hallbart byggande och férvaltande

%)) SUSTAINABLE ¢™ s,
/) DEVELOPMENT \ w ALS

14
12 sownuuu
Global Temperature 3 ovatame
—_ 1 NASA GISS data, 12-months running mean
Si up to August 2017 ] NM
> 08
©
£
2 os
5 DECENT WORK AND 10 REDUCED
o ECONOMIC GROWTH llmlllllis
S 04
ol V ¢ M ‘ ’
& 02 w A ' —
: (]
e, | R, S,
16 PEACE. JUSTICE 17 PARTNERSHIPS =
ANDSTRONG FORTHE GOALS (&)
= iy SUSTAINABLE
-0 n , DEVELOPMENT
1ea0 1900 1920 o4 960 1980 2000 2020 Gc !ALS
Year
Market share
90% — District heating
80%

—— Heat pumps
60% \\ ~— Electric heating
- N
0% \ /" — Fuel oil
40%
o \ W «= Others, such as
30% firewood and
\ natural gas "
20% > the system boundary
N ™ A Y, . @ & F
10% il hemtnt Refurbishment
I &‘ & + Operational
M - u.« ot enarss
0% i R i A T . [n gy

 Operational
1955 1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010 2015 2020

Construction process stage

Product stage Trsnapert

"" ot Constrection (nstallstion

rsedo ,-—. @E
EE o

il

Use stage
Use
 Maintenance

% wseofwater

Hogre ™ e
inomhustemperatur



Hallbara strategier ...steg for steg...

1. Low energy/passive design/ZEB
2. Climate responsive design

3. Tesla design (fornyelsebar energi)
4. Life cycle design

5. Holistisk modell



Det kravs ett helt nytt satt att tanka
for att Iosa de problem vi skapat med
det gamla sattet att tanka!

Albert Einstein

(1879-1955)




TACK!

thomas.olofsson@umu.se
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