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Why, how, when?

2014
The Danish Government:
Political strategy for buildings
with DGNB

Vision for a Voluntary Sustainability
Class in the Building Code

2015
National LCA-tool LCAbyg launched
in April 2015 .
+ Introduction
. to LCA of Buildings
Several publications
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In brief

= Developed by The Danish Building
Research Institute for the Danish
Transport, Construction and Housing
Authority

= National freely available tool o
developed for the Danish building =t
sector —

= First version launched in April 2015 -

= New beta version in January 2019
with focus on early design stages '

= Over 3000 users, about 300-500 - -
users each month I 1 e

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
AAAAAAAAAAAAAAAAAAAAAAAAAAA



It is being used

Use of LCAbyg
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CONDITIONS
Short time to develop a robust tool for
different users in Denmark
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Classical tool structure

Calculation tool
User input Results
_ ' Area, reference study Life cycle stagesincluded e _“ _‘ o
Information about the ' period, building type ‘ A1-A3, B4, B6, C3-C4 - Material quantities = =

building

Building components
B;llfjl:;g componen?s ‘ Amount, service life, S?rtmg of data into grc_:ulp B= B EE
- Building construction | type of data - of components, materia ‘ Results in numbers = —
- Material production ‘ types etc.
- Material end of life - e T e e

Calculation rules

Material amounts ;
Operational energy [ Forecasting or static (volume/mass), Selected figures for : II E
- Heating | data ‘ replacements etc. ‘ analysis and : [ 1 T
- EIeCtriCity J understanding i i — M . e
Databases consequences of e
Okobau database for building design and )=
building materials choices of materials

Operational energy data
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FOKUS in the tool development:
e Transparency
« Understand
 Learn
* Improve

«
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Comparing and choosing between alternatives

Project Help
| Building | Building components

operation | Quantity | Resuts | Analysis | Report | Project

Teble structure | Tree structure | Database |

Here you can add building components in the project (Alternatively use the tree structure)

8uilding components

Type Building component Construction Quantity Unit nolit alculated weigh -
1 [VIFoundation Strip foundation Strip foundation (500 x 500 mm) 1B4m [C 80.802 kg ‘:
2 [V|Structure Concrete columns Concrete column (300 x 300 mm) 33 m 72778 kg ‘—7
3 [VIStructure Concrete beams Concrete beam (300 x 750 mm) 360 m 194.940 kg
4 [V]Storey partition Basement floor flooring w/ EPS i (800 mm) 82 m* [ 660.908 kg
5  [¥lExterior wall Basement wall Basement wall w/ EPS insulation (750 mm) 330 m* 213.051 kg
6 [¥]Exterior wall End wall Exterior wall w/ mineral wool insulation and brickwork (50... 515 m* [ 291471 kg
7 [VIExterior wall Light facade construction  Light facade construction w/ steel and mineral wool insul... 624 m* 35354 kg -~
« I »
Help J | Move up ) [ Move down ] [ Delete row
Building products in construction: Strip foundation (500 x 500 mm)
Name Product stage End of life stage Quantity Unit factor Service life Calculated quantity |
1 Concrete C30/37 Concrete C30/37 Concrete C30/37, EOL 025 m*/m 120 years 335 ‘E‘
2 Steel, reinforcing steel Steel, reinforcing steel Empty waste process (for reinforcing steel etc.) 3 kg/m 120 years 402 j
< il »
ot e

Choose service life

Show stage

Move up

Mo Suttng | ang componarts | Opmaten. | Qusy. [ Retn. | smoyen.| o | o comparn

Comparison of alternatives

Consructens | g peoduts | sagen

Sowon (] | o (B

Comparisen Mame Tee  Umn
v Exteroc wai Extencr wai Ight wooden consintion weh in
v Exterion wail w/ miers oot nslation and brickorerk (508 m Exteror wai Strceurs extenor wallw! 150 mm concrete. 25 )
@ Eatermal wal w/ meneral wool mulation snd Srckwork (310 mm) Exeriormall ' Supporting exterior wall w/ 100 ren aersted cc

=

1141 e o e e e o s, e s o b
2) (4] s el mf mmers e endoton 5 bcooe (308 =
() ] rn ! et ook madaion a0 eckmerk (319 o)
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Quick overview of quantities and understand the massflow

Project Help

Bulding | Building

| operaton | quantity | Resuits [ Analysis |

Report | Project comparison |

Quantity

Here you can see the project by weight and quantity

Description
4 Building components Total building
i Building base Main group
> Primary buildning components Main group
& Completions Main group
> Installations Main group

Numbers in green are not added up in the total building sum (demoli

Filled in quantity  Calculated quantity Weight Service life

- - 3481069 kg

- - 80.802 kg -

- - 3.368962kg -

= = 30.863 kg =

- - 442 kg -
Project  Help
Building | Busding | operamion | quantty | Resuhs | anolss | Report | Frojeat
Quantity

Here you can see the project by weight and quantity

4 Building components
4 Building base
4 Foundation
# Strip foundation
4 Strip foundation (500 x 50...
Concrete C30/37
Steel, reinforcing steel
4 Primary buildning components
4 Exterior wall
4 Basement wall

4 Basement wall w/ EPS insu...
EPS insulation (Styrofoa...
Bitumen for waterproof..

Concrete C30/37
Steel, reinforcing steel
4 End wall
4 Exterior wall w/ mineral w.
Bricks, facing

Maortar, masonry mortar..
Mineral wool, facade sy...

Concrete C30/37
Steel, reinforcing steel
# Light facade construction

4 Linkt fnsnda sanctostion

Description
Total building
Main group
Type
Building component
Construction
Building product
Building product
Main group
Type
Building component
Construction
Building product
Building product
Building product
Building product
Building component
Construction
Building product
Building product
Building product
Building product
Building product
Building component

Lonctactinn

Humbers In green are nat added up In the total bullding sum (demalition)

Filled in quantity

134m

0,25 m¥/m
3 kg/m
330m*

0,3 m*/m*
0.5 ka/m?
0,26 m*/m?
143 kg/m?
515 m?
0,09 m*/m?
0,02 m*/m*
0,25 m*/m*
0,15 m*/m?
6 kg/m?
624 m?

Calculated quantity

a3sm
402 kg

29 m’
165 kg
858m*
4719kg
4532 m*
103 m*
12875 m*
77.25m*
3.090 kg

Weight Service life
3.481.069 kg -
80.802 kg -
80,802 kg .
80,802 kg -
80.802 kg .
80.400 kg 120 &
402 kg 120 &r
3.368.962 kg =
539.876 kg -
213.051 kg -
213.051 kg -
2247 kg B0 4r
165 kg BO &r
205.920 kg 120 &r
4.719kg 120 &r
291471 kg -
291471 kg -
81.576 kg 120 ar
15.450 kg 120 &r
5.955 kg B0 &r
185.400 kg 120 4r
3.000 kg 120 &r
15,354 kyy .
282354 ke -

rieal | | Show ol
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Analysis with pre-defined figures

Project Help

s, lewven, | Soma |, g, ] oo L, ot B ——
| mu | Operten | Trpes | Boldg Compentete Stages | Mkl Components: Mateiss | Bakdng Comporent: i {1} [ | I = o~ 0]
o | Life cycle stages = Materials
1 Wood, metals, minerals etc. _
E
s 0. _
uf g
2 2
. . l ,—‘ l |
[ mp | [sovsagem| | seube || sewts [remipar ]| idner [ou <]
Project Help R Project  Help P
Suldrg | uiing comporerts. | Opersson | quertty | Rests | dnehs | Reprt | rojedt comparismn | Babing | g corpunests | Opersion | ouarety | Resits | A Report | Fropc compareon
S e 508 ) s (1] | Ewmaa] . ot [40]
=mm=: Hotspot - building components == e Hotspot - building products
S How much of the ' o I _ How much of the
. ’_\ total, here 99% . total, here 85%
Wind ¢ external walls et t.| Glass, mineral wool, window profile etc.
. indow, roof, external walls etc. :
;M 2

Uptfosde  Buenesasl  Covls bebms  Comretecolmts i fdation

(

| oo | [sodogon| [ soembie | Lol [bdngoomporenis = Rets [Farmiiwer <] bt GAE

top | (damdogon| [ sweuiie | iee [Bokingpod <] Rests [heniper o) beco [ow -
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Last but not least: Understanding WHEN, HOW MUCH and

WHY

Project  Help

| Buidng | Suideg componerts | Oparaten | Quassty | Remts  Anavss | Repont | Promet comparimn

Dagram | Table

5] | wakang Companerts v. Oparation | Sukdng Componeres: Types | ukng
AcCumulated potetis emvronmentsl mPacts of budding and oper ston

13 ¥

Person equivalent gwp
L L

= Buksng (omgmnety.
e st
173 4 =ee Repecement i

==t

wrts: Stnges | Buking Componerts: Materuls | Buting omponents: butspes |  Acrumonted | 418)

Embodied

Operational energy

| Project Melp

|ttt | buting componwts | Oparmon | quasmny | mwmt | scoirin | aport | o compansen
I suoges | Muenas | ot Accomiatet | 4]0}

o] peroren | g L

£ s A J——

[ wep | [swedeyom| | eeube | tew [buicy 1= -

Person equivalent gwp
“ ¥ - . .
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Whole life carbon assessment for an office building — an example

Replacements:
- Floor (15 years)

Replacements: - Windows (30 years)
Production of - Floor (15 years) - Heatingsystem (30 years)
materials - Windows (30 years) - Facade (30 years)

- Heatingsystem (30 years)
- Facade (30 years)

(A1-A3)

Not

500
Replacements: Replacements .
- Floor (15 years) - Roof (40 years) GWP-embodied reg U I ated
|
400
28% ; F
-VE} L v
£ 300
2
g
g 200 GWP-building operation Reg u I ated
= //
G}
) /
0 T T T T T d
72% 0 10 20 30 40 50 60 70 80
Referenre <tudv nerjod (years)

[ P

1.Productstage

[
»

3.Usestage 4. End-of-life stage
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Consequences of using static versus forecasting
- and how results are presented!

2

:50 co,/m? kg;(:)g,/ m
600 600 / /
00 500
200 [_—/ 400 / /
300 I_’_d_’ 300 I
200 200 /
100 _—— 100 /

0 20 40 60 80 0 20 40 60 80
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There Is a large potential to reduce the embodied impacts

kg CO,-aekv/m?
800

700
600

< Lowest

500 270

Lowest

140 (-100) 400
300

Highest
00
440 >;DD

Highest
800

2 60 80 100

1. Product stage 3. Use stage
4. End-of-life stage
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Our goals have been to:

= Increase building designer’s awareness

= Let them understand where, in the building life cycle, reductions can
be achieved

= Significant to focus on simplifying the process 1 | . wTi.
= Finding ways of communicating complex LCA results to the users =

= Perform comparisons of different construction solutions and material
uses within the tool.

= Developing predefined visualization of results that were believed to
qualify the designer to identify hotspots and to understand and
mitigate the major impacts throughout the building'’s life cycle.

= Encourage the user to shuffle around between the numerical results
and the figures in order to understand ,f
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