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LCA IN THE EARLY DESIGN PHASE

Sustainability in the building sector has become a major
topic worldwide and multiple European countries are wor-
king on implementing regulations. This means that we must
investigate new ways to assess a building's climate impact
already from the early stages. LCA is a detailed method for
assessing a building's footprint and is still undergoing rapid
development in line with increasing demand. However, it is
a method that requires a large amount of data on included
processes.

AN

Itis crucial to be able to consider the environmental impact
in the initial phases of a project, so that you can conti-
nuously see how the geometry and choice of materials can
affect the final result. For example, testing different material
compositions on e.g. the load-bearing structure, facades,
roof, etc. This saves both architects and engineers time, as
it provides a better prerequisite for achieving the desired
results in the final design LCA.

That is why Graphisoft Center Danmark has developed an
Add-on, DesignLCA, for Archicad to estimate impacts from
any construction along with the modelling.

The Add-on enables you to compare different solutions as
well as getting an estimate of the whole perfomance of your
building throughout its life cycle.
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DESIGNLCA ADDON IMPORT - LIBRARY AND ADDON
DesignLCA is an add-on that is downloaded as a bundle with this manual an XML-file with properties for windows and
doors and a Library Container File (.Icf).

Formfaktor ApS and GRAHISOFT Center Danmark make DesignLCA available free of charge, but do not take respon-
sibility for any errors in the product or in the calculations performed with DesignLCA. Always make sure to adjust all
parameters in Archicad and DesignLCA to match your project.

The addon is imported via Options > Add-on Manager. Then DesignLCA is added to the list via 'Add". When this is done,
Archicad must restart, after which a new tab will appear in the toolbar of Archicad's window. It's important to have the

latest version of Archicad 26 (Build 4019 or later) in order to use the addon.

ﬁ Library Manager
|

Libraries in Project Library Content

? X

| ﬂ Choose Library Folder or File
Name Location Size
Embedded Library Segi ‘ DesignLCA 4.0 International v ‘ e I - | &
AC 26 DK Bibliotek v3.Icf Ci\Users\smvj\Downloads\AC 26 DK Bibliotek v3.lcf “
Ar(h\'(ad Library 26 C:\Program Files\GRAPHISOF...cad 26\Archicad Library 26 A Navn Andringsdato Type
Desrgan library C:\Users\smvj\OneDrive\Dok..nLCA 2.0\DesignLCA library - I dag (3)
&) MeP Library 26 C:\Program Files\GRAPHISOF...Archicad 26\MEP Library 26 plien] DesignLCA Add-on Mac + Win 01-08-2023 20:33 Filmappe
- DesignlLCA Library 01-08-2023 20:31 Filmappe
. 2o g 1 o S DesignLCA EN Manual 01-08-2023 20:30 Filmappe
Add..® p:; BT ¥ Skrivetord
Placed objects:
Placed instances: -
Biblioteker
3 Warnings: 2 (0)
A Denne pc
@ Reload & Apply t
Netvaerk
File orfolder. ~ Choose
Filtype: All Available Library Files (*.pla: *.ppa; *.pea: "lcf *. ~ Annuller
| & Add-On Manager ? X
G2 AVAILABLE ADD-ONS
Check the Add-Ons you wish to load: |
Load MName A Type Mode
3Dconnexion Enabler Tool 3
3DStudio Out Toal B
Active Layer Tool m
Add-On Update Checker Tool m
Align View Tool m R }
Artlantis 2021 Out(1.0.1) Tool B f&) Find Add-On File.. X
Automatic Dimensioning Tool m
Basic Renderer Imaging e | Soegi: | DesignLCA Add-0n 26 01804 Achicad26 window ~ | & (% * M=
Check Linear Overlaps Tool m
Cineware by Maxan Imaging B Mavn #Endringsdato Type
Collada imparter Tool B @ DesignlLCA.apx 09-11-2022 09:29 Archicad Al
Corner Window Tool m =
N Hurtig adgang
Design Checker Tool [Ea) ArchiCAD API Add-0On
DesignLCA Tool i}n 24.01
DGN In-Out Toal B -
PWE Innut Ot Trnl (gl -
Note: The visibility and menu location of Add-Ons in the Archicad interface depend on Waork Skrivebard
Environment settings. These can be customized in Work Environment > Command Layout Schemes.
—
+ (i) ADD-ON INFO Biblioteker
2 @ EDIT LIST OF AVAILABLE ADD-ONS
Add. Remov:
£» = Denne pc
An Add-On cannot be removed from the list if it is in the designated Add-Ons folder. ‘ t
B Hide loaded Add-Ons
B @use designated Add-Ons folder: Metvark
C:\Program Files\GRAPHISOFT\Archicad 26\Add-Ons Filnavn: v| oK
Change... Filtype: Al Add-Ons w Cancel
Add-Ons in this folder are always available in the Add-On Manager list. I
[ Cancel oK J
DesignlLCA 4.0 4 August 2023
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DESIGNLCA ADDON IMPORT - PROPERTIES
The XML-file with the properties for windows and doors are imported in Options > Property Manager. Make sure only
to include the classifications linked to the properties in the file.

[&) Property Manager 2 X

Ll
k= Q Edlitable: 0 |
Mame Type Default Property Name:
~ GENERAL RATINGS +
+ Fire Resistance Rati.. Option Set <Undefined> I IS
s Combustible True/False <Undefined>
% Thermal Transmitta... String <Undefined> VALUE DEFINITION
+ Sound Transmissio.. String <Undefined>
~ PRODUCT INFO au ~ AVAILABILITY FOR CLASSIFICATIONS
# Model string <Undefineds Available for items with the following Classifications:
¢ Serial No. String <Undefined=>
+ Barcode String <Undefined> o
¢ Acquisition Date String <Undefined> None
+ Purchase Price Number <Undefined> Custom
~ MANUFACTURING + .
+ Manufacturer String <Undefined> Bl
% Production Date string <Undefined>
+ Country of Origin String <Undefined>
% Product Website String www.graphisoft.com
+ Point of Contact String <Undefined>
+ Warranty End Date  String <Undefined>
~ MAIN CONSTRUCTION + Transfer:
2 ranstructinn Tene  Nntinn et <lindafinads Classification Manager...
[:] Show conflicts with Properties in Hotlinks
New... A Delete ® a B-) Cancel
L “+
Abn X
Segi | DesignLCA4.0 Intemational vV er e @~
. L
/\ Mavn Andringsdato Type
| dag (4)
Hjem DesignLCA Add-on Mac + Win 01-08-2023 20:33 Filmappe
- DesignLCA EN Manual 01-08-2023 20:30 Filmappe
DesignLCA Library 01-08-2023 20:31 Filmappe
Skrivebord ; -
[ " Property Setxml ° 01-08-2023 20:27 XML-fil
—
Biblioteker
[—]
f&) Import Properties ? X

The source File also contains Classifications which may be
| linked to certain Properties.

n Property Setxml V| [ Abn

Include Classification Systems
| 3 Archicad Classifications and Properties (*.xml) ~ Annuller

() all from File i

O Linked to Properties
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DESIGNLCA SETTINGS

As the first step after importing DesignLCA, a decision must be made about the framework for the LCA calculations in

DesignLCA's settings.

The Add-on contains four menus:

the Palette which shows the results,
the Building Materials LCA Settings,
which is where data from EPD's ne-
eds to be input, the Settings with the
overall settings for the calculations
and lastly the Info which sends you

f&) Untitled - Archicad 26

File Edit View Design Document Options Teamwork Window DesignlCA Help

CoX TP Al NE S

Main:

‘,;.;;. xS R

N 88 Y. st. Etage]

x [ LcaTesT [LcA

- Show Palette :-;@ 1
Material CO2 Report...

» Building Materials LCA Settings...
Settings...

Infa.. erl

to the DesignLCA website. Thes
menus will be explored throughout
the manual.

l&) DesignLCA Settings ? X
i Considered service life: 50 year @
Gross floor area: (] 14s.000 m2
Operational CO2 emission: B 661225 kg/a
Reference floor area: (] 160000 mz
Solar panels: B oe7ess kWhya
Max. Selar contribution: O kWh/m2/a
Electricity source factor: B oo0ss kgCO2/kWh
Used LCA phases:
ID MName
A1-A3 Product stage a
I A4 Transport
0 Bl Use
O C1 Desconstruction/demolition °
I c2 Transport
€3 Waste processing
€4  Disposal
| D Reuse, Recovery, Recycling potential
v
LCA Standards: Unit type: kg CO2eq/m2/a v
Standard name Value
Bygningsreglementet for nybyggeri over 1000m2, 20 12,000 ©
Den Frivillige baeredygtighedsklasse 2023 8,000
Bygningsreglementet for nybyggeri over 1000m2, 20 10,500
Den Frivillige bzeredygtighedsklasse 2025 7000
Bygningsreglementet for nybyggeri over 1000m2, 20. 9,000
Den Frivillige baeredygtighedsklasse 2027 6,000
Bygningsreglementet for nybyggeri over 1000m2, 20 7,500
Den Frivillige baeredygtighedsklasse 2029 5,000
]

DesignlLCA 4.0

The consideration period has 50
years as a default value according
to the Danish requirements, but can
be changed, if needed. If the boxes
in 'Gross floor area', 'Operational
CO2 emissions' and 'reference floor
area' are ticked, the data will be ob-
tained from the Eco Designer STAR
export. However if you want to use
your own data, simply tick them off
and put in the values manually. The
gross floor area is in relation to the
Operational CO2 and the reference
area is in relation to the materials.

In this field, the stages in the life
cycle of the materials can be added
and removed as desired. When a
module is added, there will be an
additional data field in 'Building
Materials LCA Settings' It is preset
according to the Danish regulations.

In 'LCA Standards', thresholds can
be added that can be used as a
reference in relation to the modeled
building in DesignLCA's palette.

Here, the Danish standards are en-

tered with the current and upcoming
Danish threshold values.

August 2023
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ARCHICAD — BUILDING MATERIALS
As illustrated in the image below, there is an overview of the various Building Baterials in Archicad. Here you can access
the data used for Energy calculation for each material under 'Physical Properties'. Make sure to ensure that these values
comply with the national standard of your country. Furthermore you can access the default climate impact from all impact
categories for each material with a link to the relevant EPD. These are for reference only and are not used for calculation.

[&) Building Materials ? X
1 4
| searen i@ = Name: Editable: 1
v [@ suilding Materials ar
£ ok/Lca Materials
~ STRUCTURE AND APPEARANCE
D Environment
i
» B3 eterna P ENVIRONMENTAL
b Insulation 1
=] . .
| > B mtema ! o Global Warming Potential (GWP) 1,787
B3 prefabricated Fil rier o R .
| i o Ozone Depletion Potential (QDP) 0,000
B3 structural Nq& il
] . .
i 3 Photochemical Ozone Creation Pot... -0,001
p
(=] - - .
,@ o Acidification Potential (4P) 0,004
;
' = . .
(mese =5 Eutrophication Potential (EP) 0,001
Name D Priority
[ J2-tags Glasrude DK/LCA | ! Ly hioti leti ial (f
oo Crad 2 Abiotic Depletion Potential (for no... 0,000
3-Lags Glasrude DK/LCA | 3
[ ] R . .
{ %Emumwum DK/LCA I | o Abiotic Depletion Potential (for fos... 23,955
|Armeret Beton (2% Armering) DK/LCA |
i
FMsetonelement DK/LCA ] o Data Source https:/fwww.oekobaudat.de/OEKOBAU.DAT fresource/pr...
M setonelement Bagmur DK/LCA | T -
EJ@setonmursten DK/LCA I /E‘:‘ bata source fitp kak/med
| DDErandg\ps DR/LEA | /D, COMMON (Materials)
[E M celieglas isolering DK/LCA | A STRUCTURAL ANALYSIS DATA
N o LAND4 Add-On
[ cementbundet spanplade  DK/LCA ] v . e
.
EDCN 9 DRLes : : :::::r:lmpsmss
W[ Joampspaerre P DK/LCA T ] e e e R
n Load from Catalog Open Catalog... ]
EE:::'”"’E"E PE ZK/L? [' . \\\ Thermal Conductivity 0.140 W/mk .
Isolering KALCA Uy Density 489,410 kg/m* !
EJMrabriksbeton cao/s0 DK/LCA | . L
[ Mracadekinker DK/LCA I | i PHYSICAL PROPERTIES
I [CEFisercement DK/LCA | .
- Qe Load from Catalog Open Catalog...
New. v Rename Delete. 0

Thermal Conductivity
Density
Heat Capacity

0,250
840,000
1000,000

W/mK
kg/m*
1kgK

When you create a composite, Archicad itself calculates how the composition has an influence on e.g. the building's
energy performance, which is important when you have to consider the climate impact during the operational phase.

FINEE

%) Thermal Blocks £} Structures [ openings

~ B 001 Thermal Block
v {3l External structures

[ straight wall - New

Area threshold - -

- 5tmau7e Properties.

[&= (= @&

¥ Structure Properties

Type P vall

Orientation South
Qrientation
Category Category . External
Thermal Block
Name Thermal Block I oo Ophold
Area 1
Thickness 4 Mame _DE_LCA _Tegl gasbeton
U-value & o z
Infiltration 1 Area 1’00 m
Solar Absorptance E Thickness 410 mm

U-value @ 0,16 W/mK

== Infiltration 1,10 Ifsm*
v Teamwork Status. _
TSea, Solar Absorptance 85,00 %
@ Free for Reservation Sag -
Start Energy Simulation -

DesignlLCA 4.0
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DESIGNLCA — MATERIALS

In addition to the thermal properties of the materials, data on the CO,eq emissions of the same materials must be
applied. This is done in DesignLCA's 'Building Materials LCA Settings'. You can either use the EPD's from the International
Archicad 26 template which is to be found in the 'Environmental Properties' as shown on the first image on page 6.
You can also apply data from a local EPD-database. Remember to ensure that the GWP unit type is corresponding with
the declared unit in the EPD you use. The service life of a material is usually not declared in the EPD, but should be

accessible in national standards.

‘;‘ Building Materials LCA Settings

Name

l:":' Stone - Structural
l:“:l stal
[ R

= )

[ B rerreen gelegning
[ verr=en sora

[ ] vite - Fioor
= it - Root
L] rite - wa
] rimber - fioor
L] mimber - Roof
jl:l Timber - Structural
[ ritanium zinc
:“:l Traebeklzedning (Fyr)

[ I m=betonplade
] mefiberisolering
:lD ‘Water

DesignlLCA 4.0

[ ] mrebektzzdning (Lerkg

D
ST-01

DK/LCA
DK/LCA

DK/LCA
DK/LCA
DK/LCA
1c-03
EM-04
Ic-05
1c-02
EM-01
PR-D1
EM-05
DK/LCA
DK/LCA
DK/LCA
DK/LCA
EN-01

- o Editable: 1
Service Life: a0 year(s)
Service Life:
Gwp unit type: [ GWP unit type: m3
GWP in Phases|
Phase GWP in Phases
AT-A3
o Phase Value
C3 13,210
c4 0,000
Cancel oK 1
8 August 2023
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Building Information Modeling

On the following pages there is a rundown of what the model
should contain in order to use DesignLCA adequately. Be
aware that the Calculation Units should be in metres in order

to match the DesignLCA units.

Modeling the building components

As mentioned, all building components must be assigned a
material composite. Make sure to only use composites with
materials containing both thermal properties and GWP-data in
DesignLCA. The more detailed you model, the more precisely
Archicad will produce a quantity extraction and thus a more
precise estimate of the building's CO, emissions. This means
that in addition to modeling walls, decks and roofs, you should
model columns and beams with an assigned material.

@ Composites

K/LCA Demohus Yderveeg (CLT/trze)

New. Rename, Delete.

~ EDIT SKIN AND LINE STRUCTURE

/- Skin and Sey W Linepen  Type

LinePen I
>l =
»

Mweo [1m11
] Solid o [TH)
[ e Mo (W11 2
] Solid o [TH)
s EEIllerssolering Miwo [THI0 20
Solid o [TH)
I:lcn Mo [HII 20
Solid o [TH)
[T Jeies Mwo Il
] Solid o [TH)
[T Jeies Mwo Il
7] Inside/Bottom: Solid w0 [1TH)

Total thickness: [mm] 546 Use with:

b Aw

Insert Skin Remove Skin

Teamwork Status:

@ :iatie Release | v cancel ok

Curtain Walls

Curtain Walls must be assigned materials on both panels and
the different frame types. You can also insert a fixed panel
with a composite composed of the material with proper data.
When choosing a frame, make sure that the profile matches
the desired type. Do you have e.g. an aluminum frame, choo-
se a profiled frame to avoid excess material.

fa) Curtain Wall Selection Settings

Oy

pr

0 Frames

~ B curtain wall system Frame Class Name Type
Corner Frame Regular D..th Cap 26
[E scheme

ofiled Frame 26

2 Accessores

Add

T panels Mullion Frame profiled Frame 26

¥ Junctions. Transom Frame Profiled Frame 26

Remove,

~ P} BOUNDARY FRAME TYPE AND GEOMETRY

DesignlLCA 4.0

? X

Curtain Walls Selected: 1
Editable: 1

a

profiled Frame 26 » C]
=
40
e @
L o =
. &
I @ ®
o 12 Frame Intersection Priority:
I
20 L 16
» B35 CURTAIN WALL FRAME SETTINGS
» [E CLASSIFICATION AND PROPERTIES
£ ® a1 Udvendige lette vegge » Cancel

August 2023
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Modeling Windows and Doors

Doors and Windows do not contain material data in the same way as
other building parts. Therefore, types have been created for the two
objects that you must assign during modeling (the imported proper-
ties). CO e values are stored in the properties, which depend on the
object's geometry. For doors, select door type in 'LCA Doors' in the
object's properties. For windows, you must select frame/sash type and
number of glass layers in 'LCA Windows'.

hd CLASSIFICATION AND PROPERTIES

CLASSIFICATIONS
Archicad Classification -v 2.0  Door 4

= LCA Doors

@ Door Type External Door Woaod E External Door Wood

External Door Aluminium

External Door Wood/Glas

v CLASSIFICATION AND PROPERTIES Interior Door Wood/Glass

Interior Door Wood
CLASSIFICATIONS

: - Firedoor T30
Archicad Classification - v 2.0 Window
— Firedoor T390
N LCA Windows
@ Frame/5Sash Type Woaod/aluminium IWoodeIu
@ Glazing Type 3 Wood/Wood

Wood/Plastic
Plastic/Wood
Alu/wood
Alugalu
AlugPlastic
Plastic/alu
Plastic/Plastic

Modeling stairs and rails

The stairs and rails object in Archicad can be assigned building materials
in the same way as other building components. Likewise, the results will be
more accurate as the degree of detail of your objects increases.

Rail Shape @

O 40 > ?
5 y 8
@ D Treebeklzedning (lzerk) —t
Building Material: |:| Betonelement ®

DesignlLCA 4.0 10 August 2023
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Contribution in percentage

When considering projects, usually they include multiple secondary components and buildings, which should not nec-
cessarily contribute with a 100% of their environmental impact in the final LCA calculation. To accomodate that, there is a
possibility to change the percentage of the contribution in Classifications and Properties > LCA Elements

7 LCA Elements
& GwWP 0,000
& Include True
‘&  Percentage ¢

-y

Contribution percentage from windows and doors
For windows and doors the percentage is changed within either LCA Windows or LCA Doors.

i LCA Windows
@ Frame/Sash Type Trae/Alu
@ Glazing Type 3
@ Contribution (%) ° 100,000 ° 100%
50%
DesignlLCA 4.0 N August 2023
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OPERATIONAL ENERGY CONSUMPTION
The B6 module implies the buildings' operational energy and
Archicad's EcoDesigner Star tool (‘Design > Energy Evaluation’).

Zones

Before opening the tool, prepare the model by creating 3D zones in the building's space. The zones register the room's
geometry and building components incl. Windows and doors. When you place zones in 2D, you can assign the zone a

function, e.g. kitchen, toilet or classroom.

In order for the zones to register the geometries correctly, they have to reach the inside of all the building components
the ceiling (adaptable in 3D) and the upper side og the
floor. If you have an oblique slope in the ceiling, you can crop the zone with the ceiling in the same way as walls in 3D. It

in the room. This means the inside of the wall, the underside og

the corresponding CO, emission — for this you need

is important that you update your zones continuously and before you open Energy Evaluation.

Trappeopgang
A 35,8 m?
i

i
i
Klasselokale i!
At 842m? : i
i
I

Top Link:
Not Linked V| The zones must be set to
reach the bottom of the
. ceiling and not be linked to
i the floor above.
3607 [
]
T o
Home Story:
0. St. Etage (Current) w
to Project Zero  * Number:

:..l 0 !

Name:
Fellesomride + Kantine 4
Category:

Generic »

Zone Polygon:

'---.:. |i + I ‘}I Gross

Net

Subfloor Thickness:

[t is important that all buil-
ding components are inclu-
ded in the zones, therefore
Subfloor Thickness must be
setto O.

DesignlLCA 4.0 12
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Thermal Blocks

In order to calculate the model's energy consumption and associated CO, emissions, you must group the building's
zones into 'Thermal blocks' in Energy Evaluation. Thermal blocks represent a collection of one or more spaces with
similar heating or cooling requirements — also called thermostat control requirements and similar operational function.

Once you have created a Thermal block in the EcoDesigner Star tool, you can assign it to the zones. When these are in
place, different parameters can be set in relation to heat consumption, ventilation etc. depending on the type of building.
Here, it is important to be aware that all building components must be modeled as an overall composite of materials in
order for the tool to calculate correctly.

An 'Operation profile' must be set for each Thermal Block. If it e.g. is a classroom, you must assign it the profile 'Classroom’
which is set to be in use during the day on all weekdays. You can customize the profiles and create your own as needed.

Under the 'Structures' tab you can access all building structures for each zone in each thermal block. Here you can view
e.g. orientation, category and u-value for the selected building part. The u-value is calculated in Archicad based on the
material composition, but can be overridden manually if you need to work with a specific u-value.

ctnergy Model Review - IThermal Blocks X

o = [z= @&
(@5 Thermal Blocks ¢ structures [J% openings

~ B 001 Feellesomrader
[EY 34 Faellesomrade
[EY 35 Feellesomrade
[EY 61 Feellesomréde
Y 1 Feellesomrade + Kantine

> U 001 Toiletter

B @ X
Each Thermal block must

~ Thermal Block Properties
o ool F— B Cirglation-and catfic a be assigned an Operational
Supply Building Systems P rOﬂ ‘ e.

System Type System Name
= O Heating District heating

® @ [&= [:= @

(% Thermal Blacks [} Structures B openings

~ Teamwork Status.
~ B 001 Feellesomrader

. Editable ~ {81 Extemal Structures
D straight wall - New

[j Straight Wall - New
‘ @ Curtain Wall - New
@ Curtain Wall - New
@ Curtain Wall - New
@ Curtain Wall - New

%/ Area threshold: 0,00 m? (ﬁ
T S RS In 'Thermal Blocks' the
orientation et different building parts
ety Do as well as their thermal
Thermal Block. I 001 Feellesomrader
Name DE/LCA Demohus Ydervaeg (CLT/r.. proper‘ues are acces-
Area 127,58 m*
Thickness 546 mm SeS|b|e
U-value @ 0,10 wmk
Infiltration 1,10 I/sm*
Solar Absorptance 85,00 %
~ Teamwork Status
. Editable Release

DesignlLCA 4.0 13 August 2023
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Location og Climate

The location and surroundings have an impact on the energy demand and thus the amount of CO, emitted from the
energy consumption. You can therefore set the location to the specific address for your construction and then the
location of the plot in relation to True North.

When the location is set, Archicad adapts the weather data for the given area. In Environment Settings, you can set up
the environment to avoid modeling the context of the building. Here you can set zone conditions and shade and shelter
from surrounding buildings.

[& Location Settings ? x

~ 1% PROJECT LOCATION

. Project Name: ) Edit...
& Climate Data ? x

Edit...
@ Climate data is ready for simulation
55° 40' 13,2000" N ~| _B [__‘i,
© pownload from Struscft Climate Server

(O Use ASHRAE IWEC, TMY, WTEC2 file Browse 12° 35' 11,2000 E v

Climate source: Strusoft server

(UTC+01:00) Kgbenh..lo, Madrid, Paris  ~ ‘

Climate Type: Climate Zone Identifier: 0,000 Fm

Moist (4} v |5A Show in Google Maps... @

Data Type:
[ air temperature for | 90,000000000000° »
°c
40
30
20
F
10
0 - -
& Environment Settings ? X
-10
Location and Climate:
Jan. | Feb. | Mar. | Apr. | May. | Jun. Ju. | Aug. | Sep. | Od. | Nov. N 5
55°43'0" N, 12°34' 0" E Location Settings...
@ Climate source: Strusoft server Climate Data...
| I Wind protection ? X
Grade Level: to Project Zero ¥
o Offset Distance o

O Modeled by Mesh Elements

Surface Heat Transfer...

Soil Type: Gravel ~
Thermal Conductivity 1,400 W/mK
Density 2200,00 kg/m?
Heat Capacity 1900,00 J/kgk
Surroundings: Garden ~
raund raflastanen 20 %
) Orientation Wind Protection 1@ Horizontal Shading x B
Ll. Pratected North L2 party profitiet Wind Protection...
N NorthEast T 2 Partly protected Crientation Shading F
£ | Partly protected - -
T East 1.2 Partly protected LN“”E ’|L Mone @ Horizontal Shading...
Unprotected SouthEast Tz Partly protected SouthEast T None h Low E
South T 2 Partly protected
Saouth LNOHE .
Southiest T £ Partly protected n Medium
Southwest }_Nune
West T 2 Partly protected ! High
NorthWest T 2 Partly protected West T none
NorthWest }_Nune
Cancel
MNarth LNona
NorthEast LNune

Note: Orientation is dependent on Project Location; therefore,
some orientations may not be available.

DesignlLCA 4.0 14 August 2023
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Energy Model - Building systems - Heating, Cooling and Ventilation
The building systems concerns types of heating, cooling and ventilation supply in the buildin

g. The building systems

are assigned to each thermal block, so if you have e.g. a living room with a wood-burning stove as a heat source, it

must be in its own Thermal Block.

The energy source for the various systems can be set freely but has a default from the Strusoft server. Each energy
source has a CO, value, and if you want to use e.g. solar energy, this must be completed before running a simulation.

& »r@D»

[t= (3= &

2 Thermal Blocks Q Structures E’ Openings

> U o0 Fallesomrader
> B 001 Toiletter
> 003 Klassevaerelser og studierum

> 004 Depoter, teknikrum og trapper

¥ Thermal Block Properties

;. 3
=/ 001 Faellesomrader

Supply Building Systems

m Circulation and traffic areas »

System Type System Name .:)"
- O Heating District heating
I& Energy Evaluation - Building Systems 7 X jl;
Basic Expert
Name ~ HEATING SETTINGS
b Electric space heater O on site Equipment
) Fireplace ork Status
- Boiler or Furnace
O Ground heat pump Solar Thermal Collector . .
&) ol boi Start Energy Simulation =
Q oilbotler Water Heat Pump
b Pellet furnace /w solar panel © pistrict Heating @
) wall-mounted gas boiler ] ‘ }
#¥ pistrict cooling § Energy Source Factors ? X

5 ~ DISTRICT HEATING
Rooftap chiller .
B include Service Hot-Water Heating a0 GIUEI 7 S (R

¥ wall-mounted AC unit

urce name Primary energy COz emission [kg/kwh]
Energy Source...
% Window AC unit <ol 1000 0,000
Fresh ly » SERVICE HOT-WATER HEATING
resh A suppy External Air 1,000 0,000
very vi ~ ASSIGNED THERMAL BLOCKS
Heat recovery ventilation Geathermal 1,000 0,000
() Natural ventilation s B001  Thermal Block
Natural gas 1,100 0,117
Propane 1,100 0,287
Qil 1,100 0,300
Coal 1,200 0,291
Note: Drag Thermal Blocks in order of precedence Nuclear energy 1.000 0.000
Assign... Remove .
==an e Electricity 3,000 0,053
District cooling 1,000 0,159
N Delet 2] [= Cancel oK
e eete allE; ance [ o District heating 1,000 0,071
actricity is produced from:
urce name Propertion
Unknawn 100%
Total: 100%

Cancel oK

DesignlLCA 4.0 15
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Building Systems - Solar Panels
In building systems, solar panels can also be added to the project. This is done in a slightly different way to the other
building systems. If you want to include a contribution from solar cells, they must be created manually under 'Building
Systems'. Here you name the system yourself and select 'Solar photovoltaic' in the drop-down menu for 'System'. Then
you select the type of solar cells (Monochrystalline, Polychrystalline or Amorphous) based on the manufacturer's infor-
mation. Once the solar panels have been created, you can access the settings for their tilt angle, angle to south, area

and peak power.

[& Energy Evaluation - Building Systems

Basic Expert

Name

&) Electric space heater

&) Fireplace

() Ground heat pump

) il boiler

) Pellet furnace /w solar panel
) Wall-mounted gas boiler
# District cooling

3 Rooftop chiller

# Wall-mounted AC unit
# Window AC unit

Frech air supply

Heat recovery ventilation

(@) Natural ventilation

a

O District heating “

~ HEATING SETTINGS
(O Not vet specified
(O on site Equipment

Boiler or Furnace

Solar Thermal Collector

Water Heat Pump

O istrict Heating

~ DISTRICT HEATING

@ includie Service Hot-Water Heating

» SERVICE HOT-WATER HEATING

~ ASSIGNED THERMAL BLOCKS

& Boor

Thermal Block.

Energy Source.

E New

Name:

Building System

Solpaneler

System:

Type:

| % solar photovoltaic

ONew

ODupIicate:

Monaocrystalline

Polycrystalline

Amarphous
Cancel oK
Note: Drag Thermal Blocks in order of precedence.
Assign... Remove
New.. o ]
| I2) Energy Evaluation - Building Systems 7 X
Basic Expert ¢
Name & Type ‘?:i‘ ~ SOLAR PHOTOVOLTAIC SETTINGS
O District heating Central 1 TnE
O Electric space heater Central 0 a
Nominal Peak Power: 150 Wym
O Fireplace Central 0 —
Nominal Efficiency: 15 %
O Ground heat pump Central ] AN
O 0il bailer Central o Temperature Coefficient: -0,540 %/°C L4
O Pellet furnace /w solar panel Central 0 Panel Area: 10,000 m?*
O wall-mounted gas boiler Central 0
N Angle to South: Tilt Angle:
:’I¢ District cooling Central [} éﬁ
3 Rooftop chiller Central o /& 0000° | - 450000 Note that as soon as the
*Wa\\-mountadAC unit Central 0 Solar pane‘s are Set Up as a
>I¢ Window AC unit Central [} . .
system they will be included
Fresh air supply Mechanical ] . . .
Heat recovery ventilation Mechanical 0 n yOUr energy S‘ml'”atlon'
.Natura\ ventilation Mot Yet Specifi.. 1 |f \/OU are not gOiﬂg to use
a‘;’.alpane\er Monocrystalline So|ar pov\/er’ |t Shou|d be
v deleted from the 'Building
New... Delet: bd - G | 0K .
L = == allE; Systems' list.
DesignlLCA 4.0 16 August 2023
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Energy model — Windows and doors

Although the emissions of the windows and doors from the materials are set in the properties of the objects, you need to
make sure to set them correctly in the 'Openings' tab in EcoDesigner Star. This is necessary for the energy calculation to

be correct. Here you can see both windows, doors and curtain walls as well as their thermal properties. If you right-click
on an object, you can open the 'opening catalogue', where you can select the frame type and glass type for the window,
so that it has the correct u-value. Now you are ready to run the simulation.

m

g viodel Review

| @ » @
‘?.—_.‘1 Thermal Blocks Q Structures l' Openings.

; ~ 0 001 Feellesomrader
’ ﬂ Doors
~ E Windows
BB wo - 042 - New

—E]Show uniform items as a single entry

% Total area threshold:

~ Opening Properties

Orientation East

Thermal Block I 001 Fallesomrader
Opagque Area 0,70 m*

Glazed Area 516 m*

Total Area 587 m*

Opening Catalog...

Total Solar Transmittance 50,00 %

Direct Solar Transmittance 39,00 %

Solar analysis Open Analysis...

Perimeter 136890 mm
Opagque U-value 1,68 W/m3K
Glazing U-value 0,50 W/m3K
Overall U-value 0,92 W/m3K
Perimeter Psi-value 0,12 W/mK
Infiltration 0,28 lfsm
Shading Device MNone

¥ Teamwork Status

Start Energy Simul

In order to avoid changing

| the composition of all the pro-

ject's windows individually,

you can check this box and |
collect them as a uniform

object.

Zoom to Selection

Show Solar Analysis...

‘ Opening Catalog...

L4

Type 2% Window A I

| BB select the best matching transparent item from the catalog:

| Type U-value[W/m?K]

¥ Glazing - single

» Glazing - double - basic

» Glazing - double - standard

» Glazing - double - premium

~ Glazing - triple
Air fill - clear 2,0000
Argon fill - clear 0,7000
Argon fill - clear - low E 0,6000

Xenon fill - clear - low E
* Polycarbonate
¥ Acrylic
» Fiberglass - composite

0,5000

FH select the best matching opaque item from the catalog:

Type U-value[W/m?K]
~ Frame - wood
Traditional 2,5000
Basic 2,100
Standard 1,8700
Premium 1,6800
Ultimate 0,7200

» Frame - plastic

TST %

61,0000
57,0000
52,0000
50,0000

Psi-valuel...

0,2100
0,1800
0,1500
0,1200
0,0000

3|

DST %

49,0000
46,0000
40,0000
39,0000

Infiltration [I/sm]

2,7700
1,4300
0,7200
0,2800
0,1200

DesignlLCA 4.0

» Entry door
» Garage door
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Energy Model - Structures and Curtain Walls

For the energy calculation of structures, including: external walls, curtain walls and roof structures etc. the thermal data
accessed in the 'Structures' tab is used. Here you can customize e.g. orientation, category and u-value for the selected
structure. The u-value is calculated in Archicad based on the material composite, but can be overridden manually if you

need to work with a specific u-value.

| Energy Model Review - Structures X
80 == &
5 Thermal Blocks Q Structures l’ Openings

‘ v 001 New Thermal Block
. ﬁ External Structures
[:] Straight Wall - New

— —

[:] Straight Wall - New
[:] Straight Wall - New

9 @ Curtain Wall - New

od (=
%/ Area threshold: 0,000 m? @ [~

¥ Structure Properties

.
Orientation South
Category [ external
Thermal Block 001 Mew Thermal Block
Name A0 atuminium f&) U-value Override ? X
Area 1,103 m*
Thickness 100 mm

Enter the manually overridden U-value.
U-value O 6436 W/mK I ‘

. 2y
Infiltration 1,100 Ifsm* U-value: U 1,896 Wy/m*K

Solar Absorptance 85,000 % Interval: 0,036 - 1,896

‘ Structure's heat storage mass:

‘ Medium - masonry w ‘

Start Energy Simulation

| Archicad as default calculates
a high u-value on Curtain
Walls, which makes it advan-
tageous to use the override
function in these cases.

DesignlLCA 4.0 18 August 2023



GRAPHISOFT. | CENTER

EXPORT OF DATA FROM ECODESIGNER STAR

When the entire BIM and BEM model is set up, the
LCA calculation can be carried out. DesignLCA uses
two data points from the EcoDesigner Star, namely
the area of the building calculated from the zones and
the CO_e emission (GWP) from the building's energy
consumption. This must be sent to DesignLCA via the

'Start Energy Simulation' dropdown menu.

Once exported, the 'Energy Model Review' window can
be closed and it can now be seen in the DesignLCA
Settings that the area, the kWh/a from Solar Panels and

the GWP from operations have been imported.

E DesignlLCA Settings

! Considered service life: 50
Gross floor area: B 133420
Operational CO2 emission: B 661225
Reference floor area: B 33420
Solar panels: B 067383

Enep,
ergy p,
Eney %ﬁk,n,‘w’,’j’fbrm&%
a Q.VPErfn,-manDe 5 - Eva/laﬁ
Energy Pedarmanc . . Vel i, 'O
Energy Performance Evaluatine
Performance Evaluaticn |
e ey vvain G oy

owe)
et Wt Conticarts U glis e

Buldrg IS g0 paz
vZa- 148

gy Evaliatizn Cpa

e Pt Oy
P

DesignlLCA 4.0

Energy Model Review - Thermal Blocks
80
@ Thermal Blocks € structures % openings

> U 001 Feellesomrader

> 002 Toiletter
> 003 Klassevarelser og studierum
hY nnA Nanntar Tabnilrim Ann Trannar

> Thermal Block Properties

2 -
==l Feellesomrader

Supply Building Systems

(= [2= &>

E Auxiliary spaces (non resid...

System Type System Mame :""
: O Heating District heating =
%
? X
Start Energy Simulation hd
L p
—[® Exportto DesignLCA
year
Export to ghXML...
m2 Export to PHPP...
kg/a Export to VIP-Energy...
Save as Baseline Building...
m2
kwh/a

If you simply

run the energy

simulation without exporting to
DesignLCA, a detailed report on
the building's energy performance
is generated, which can provide an
overview of the CO, emissions for
the operational use.
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EKSPORT AF DATA FRA ENERGY EVALUATION - DESIGNLCA SETTINGS

When you have exported data to DesignLCA, the manually entered areas in DesignLCA's Settings are overwritten. This
means that they have to be entered again after the export. If you have solar panels in your project, the kWh/a produced
from them also are exported to DesignLCA. In the same way as the areas, these can be adjusted manually. So if you
have a specific number of produced kWh/a you want to use, you can simply tick the box and then enter a manual value.
According to Danish building regulations, building-integrated electricity production from solar cells corresponding to a
maximum of 25 kWh/m? per year calculated in primary energy. Because of this you can enter a maximum contribution
per area if you activate ' Max. Solar contribution'. DesingLCA withdraws the CO2 emission from the produced energy
from the Solar Panels in the final LCA calculation.

fa) DesignLCA Settings ? X
E| Considered service life: S0 year
Gross floor area: 38,420 m2
Operational CO2 emission: 661,225 kg/a
Reference floor area: 38,420 m2
Solar panels: 1200] kwh/a
Max. Solar contribution: KWh/ma/a If you want to enter a value manu-

ally, simply untick the blue box next
Electricity source factor: 0053 kgCO2/kEWh to 'Solar panels' and the field will
be activated for input.

I8! DesignlLCA Settings ? X
! Considered service life: 50 year
Gross floor area: 138,420 m2
Operational CO2 emission: 661,225 kg/a
Reference floor area: 138,420 m2
Solar panels: kWh/a
If you want to enter a maximum Max. Solar contribution: 25,000 EWh/m2/a
contribution, you activate the box Electricity source factor: 0.053 kgCO2/kwh

next to 'Max. Solar contribution'
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USING THE DESIGNLCA PALETTE

When the results from Energy Evaluation have been retrieved, the DesignLCA palette can display a result. The palette
can be docked like other Archicad palettes, which makes it easy to work in the model and see quick results in Design-

LCA at the same time.

J& DesignlCA - Archicad 26
File Edit View Design Document Options Teamwork Window DesignlCA Help

oo|as 2 b B VOB BEX RS -

D
— ‘—‘— DesignLCA
o EE“"_"l[o.st Etage] Do san
R arow LCA Elements
1 Marquee col. Type
~ Design
Operational energy use (B6)
[ -
Building components
0 com aors
Windows
3 Beam

Inventory

& Slab
(A koot
w Shell
2 star
A railing

Installations

GWP

Construction process (A4, A3)
TOTAL

X

Service life Contribution Gwe GWP per area GWP per area per year
(year) (%6) (kg CO2-eq) (kg COZ-eq/m2) (kg CO2-eq/m2/a)
- 2150,00 21,50 043
9613,63 96,14 192
50 - 2633 026 00
25 - 723,66 724 014
30 0,00 0,00 0,00 0,00
35 10,00 2000,36 20,00 0,40
- 000 0,00 0,00 000
14513,97 49,00 2,90

Threshold

105
9.0
" 8,0
BB curtain wai s 7.0 60 o
B - I I I -
e S S Sy '\5’-3‘ S _@m; -5?4" \5:2 éé‘;
g TSP EISTESITEFIESEIESTESTESE
B @ ST g TSI
@ G S £ £¢ 98 §& ¢ 8¢ F &
§5 88 ¢ £ 55 & & 8
2y zone £ &8 £¢ S £ & & &
$& S S & S &£ & &
R Mesh @ @f «f ° o ¥ <
@ Last update from Archicad: 07-02-2023 16:09:33
Morph
o Seftings... Material CO2 Report.. Place @ Update results Generate LCA report..
Ha Object = £
O Lamo
» Viewpoint
» Document DCale z @ NA [0 NA v
Click an Element or Draw a Selection Area. Press and Hold Ctrl +Shift to Toggle Element/Sub-Element Selection.
As soon as a change has
been made, you can up-
date the calculation with
a single click on 'Update
1
Results'.
1 oot s . - g (e R - | Zemaee O- [y
Ermescon | @2 % 9 | 48 S (e < EENMCETIID) || v o e | ol S mD | RS o
= 2 = = = = = = ‘ - When you are satisfied
[Tvpe. |Embodied Carbon. stage |service Life. [Replacement lowe ‘ewr per area per year .
i il o with the resultS, you can
K =om r;.:’:.., E : 5 export a report to Excel,
: e 2 : :
. |instaltations ) 25| 2| aa[ .
e : 3 = for processing and analy-
[consicered periodiyears [ so| .
u (G zing the results
s e - — —
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RESULTS

The result can reviewed both in the palette and in the Excel report. In the schedule, the total climate impact can be read

in kg CO,e, CO,e/m? and kg CO_e/m?/year.

Furthermore, 2 diagrams are generated for the time being, which respectively shows the distribution of the climate impact
in the project and the project's kg CO,e/m?/year compared to reference values set in the DesignLCA Settings. Please note

that DesignLCA only calculates on materials and building parts placed on the shown layers in the project.

The results show both the total climate
impact (GWP), the climate impact per m?
(GWP per area) and the climate impact
per m? per year. (GWP per area per
year). The latter is the unit for the future
limit values in Denmark.

It's possible to set a percentage contribu-
tion to estimate an impact from inventory,
installations and construction site (A4,
AB). The default percentages are based
on experience data. If you want to avoid
the percentage contribution and use a
specific value for GWP, simply tick off the
box in the 'contribution' column.

| DesignlCA X
LCA Elements
Col.  Type Service life Contribution GWP GWP per area GWP per area per year
{year) (%) kg CO2-eq) (kg CO2Z-eq/m2) (kg COZ-egfmzfa)
Operational energy use (B6) - 1200,00 60,00 1,20
Building compaonents - - 8087,87 404,39 8,09
Doors 50 - 0,00 0,00 0,00
Windows 25 - 0,00 0,00 0,00
Inventory 30 0,00 0,00 0,00
T
Construction process (44, AS) - 0,00 0,00 ] 0,00
TOTAL 9967,87 498,39 9,97
GWP Threshold
7% 0%
12%
>~ 120 10,5
d 10,0 9.0 50
g 7.5 7.0 60
! 5.0
& L = Iy o s @ @ @
W A o A & W& e Do uo A D e D e D e
s s L L ‘:-‘5-'\_%xf,"f»@-soa_%&h_@»?’\%éfa
FSUESES FSOSFE5898F95F3649
~ ~ ~ o ~ & o <
\-96‘;&, \“‘?a ol @S?‘; Q’“Q‘? »‘I'Sq} & & Q""@}" Q“-c\&
CCH O O § Lo s 8§ 8§
S &8 S &8 & & p
§& S §& £ s8 £ & 4
o ¥ @ 2 & 2 o & & R o o
Last update from Archicad: 02-03-2023 13:46:53
Settings... Material CO2 Repoft... Place @ Update gzsults Generate LCA report...
The distribution of the project's CO2 Marked in blue, the project's kg CO2%e/
emissions gives an overview of where mZ2/year is ranked between various limit
there is room for improvement when the values set in the DesignLCA Settings.
impact is too high.
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MATERIAL CO, REPORT

With DesignLCA, it's possible to access a report on the impacts of the materials distributed over the project's layers. This
means that you can get an in-depth insight into where there is a larger impact in one's overall footprint from the materials.
In addition, the report can be placed on a layout, with the option of formatting. Please note that DesignLCA only calculates
on materials and building parts placed on the shown layers in the project.

7.0
6.0 50
29
L £ A < 5 < < @ &
o Fnp O P e e, Ho_ &
TR T EN T ERNT N TEPTHFOTFEFLITEL &
SO ST SV eFTES S FEFIFTE
& N & N S s P £ = s P s P s P N
Yo F¢ Fo I5 F¢ T 5 g5 &
s HSs Do $ s 9 9 & ¥
S S S S &= S S S
F8 &8 &8 £ 88 & 0§ 08
S S S S S & & SN & & 3
66% > L &P < o X < < <
Last update from Archicad: 07-02-2023 16:09:33
Settings... Material CO2 Report... ¢ Place @ Update results Generate LCA report...
[&) Material CO2 Report ? x I
Layer Name GWP (kg COZ-eq)
EA21~~.Tunge vaagge T775,875 o
Treebeklzadning (Lazrk) 633,882
Luftrum ydre ventilation (staerk) 0,000 In the bar—diagram, the distri-
Traefiberisolering 2319,180 bution of the climate impact
o 710325 for each layer in the building
Gips 412,488 ts i lation to
A23----Dzek 0g bjzlk... 100,207 || components in rela .
Fibercement Facade 108,207 each other can be easily as-
£27----Tagkonstrukti... 1728540 [N sessed.
Skifer (Tag) 393,175
Luftrum 0,000
Treefiberisolering 391,662
CLT Tag 146,021
Gips 797,691
Total: 9613,632
The report can be placed in a
worksheet or on a layout with
. the option of formatting in the
) object's settings, as seen on
Default Element Settings v‘ [ Place [ = !
the next page.
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MATERIAL CO, REPORT

With the 'Place'-functionality it's possible to place both the LCA-report and the Material CO, Report on a layout or a Works-
heet in order to document the results. Both objects can bed edited in settings to accommodate different preferences on
the graphic layout. Please note that DesignLCA only calculates on materials and building parts placed on the shown layers
in the project.

LCA Elements Layer Name GWP (kg COZ-eq)
. . A2 T—Tunge vesgge ()
Col. Type Service life Contribution GWP GWP per area GWP per area per year \nge VESgoe T SR
v o TI0
Operational energy use (BS) - - 2150,00 2150 0,43 _E'r"r"“‘“"""‘g—z;:%-.;;g
Building componenis - - 9539,40 9539 191 Gips B
Doors 0 26,33 0.26 00— Tk og beker 000
Windows 25 - 72366 724 0,14 GENERIC- 0,000
Iventory % 0.00 o0 0.00 o.00 AZ7— Tagkonsinikion ATZ0580
Installations 25 10,00 198551 19,86 0,40 fag]
i} T — 1
Construction process (A4, AS) - 000 0,00 0,00 0,00 Trefbersoenna  39Le62
- 1442490 48,85 2,88 ag
Tips 797,601
Threshold Total: 5538,404
Last update: 07-02-2023 10:16:40
120
105 %0
80 i5 70
80 50
29
Esdts &t d
fﬁ‘ f f& e sy
d" FEIFE 28
Ea -i’ R -i’ R -i’
[ ] \Lasl update: 07-02-2023 10:16:40
.
I8 Object Selection Settings ? X
4
B Y7 Q & LCA Result Report Selected: 1 Editable: 1
Embedded Library » 1 PREVIEW AND POSITIONING
I Linked Libraries ~ D Lca REsULT REPORT
> (R ac 26 bk Bibliotek va It
> B archicad Library 26 Use Model View Option
7 pesign Lea library
) DesignLea fbrary Text Settings Layout Settings
> £ mep Library 26 Font Type Arial [ tinear Layout
BIMcloud Libraries Text Size (mm) 2000 Pie Chart
> [ Builtin Libraries et Pon . o Bar Chart
Text Pen Unit 18 x| Bar Pen 18 E |
= ‘Actual impact' Bar Pen IF
Show Date Palettes Fill Pen
Update from Addon Background Fill Pen 181 L
: ? X
DesignLCA Material CO2 Report LCA Result Report Report Selected: 1 Editable: 1
» [Z FLOOR PLAN AND SECTION
bSITIONIN 5
~ [ mobEL
k:vom SETTINGS
Override Surfaces:
B | GENERAL s
tion
» CLASSIFICATION AND PROPERTIES !
Bar Chart Settings
» Show Bar Chart
i © avcicad Layer | [ com
2,000 » Bar Pen 2 » IR
T I e 7
> B Builtin Libraries Text Pen 1 v @l | sumsareen o h
Line Pen 1 » |IR
=
-

e Show Date

Update from Addon

DesignLCA Material CO2 LCA Result Report
Report » [Z FLOOR PLAN AND SECTION

» () moDEL

» 'CLASSIFICATION AND PROPERTIES

5 © sechicad Loyer P conee
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