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BIM- SPEED OBJECTIVES

BIM- SPEED will provide all stakeholders in the housing renovation market
with holistic solutions:

1. An affordable cloud-base BIM platform
2. Aset of inter-operable BIM tools

3. Validation and standardised procedures for implementing renovation
solutions with guaranteed energy performance and inhabitants’ comfort
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ANTONY_FRANCE

BARLAD_ROMANIA

BERLIN_LICHTENRADE_GERMANY

BERLIN_TEMPELHOF_GERMANY
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KROQI service example

A "toy” service, used to illustrate the basics of implementing
KROQI services.

o & Cototheservice

Third-party services

CSTB Semantic model checker

futer oo coestction » CSTB Sophia Antipolis
Semantic model checker

3 O Gototheservice

L —

-

I

798

B|m‘; SPEED
e “\

78

748 1 BERLIN_LICHTENRADE_GERMANY > Variants

78 Scan-Dateien

748 IFC-Dateien

98 (] . Grundlagen Pline

758 20190221-Neubau (Dachvariante 2-fach Keil) (kopieren).rvt

78 20190604-1st 60(Revit 2019) (kopieren).rvt

798 20190212-Aufgestockt (gedammt mit Balkon, gleiche Dach) (kopieren).rvt

B

20190219-Aufgestockt mit neuen Dach (Variante 1-fach Keil) (gedammt) (kopieren).rvt

Files naming convention tool
This service can be activated on folders In order to create and ufgestockt mit neuen Dach (Variante 2-fach Keil) (gedammt) (kopieren).rvt
Aeing_comvention” R

check naming conw

Q & Gototheservice = ©f Runtheservice

™, Weather data service
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https://bimspeed.kroqi.fr/login/#/
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https://bimspeed.kroqi.fr/login/#/




Reno-Inst Ontology:

An ontology for installation
of components in building
renovation projects

19

LCA-C Ontology:

An ontology for LCA/LCC
assessments in renovation

projects

BEM-Reno Ontology:

An ontology for BEM
development in renovation
projects
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3 4] CARTIF

OPENCV Inference (ms): 6688,55
Target Id Class Confidence
0 Boiler 1,000
CPU 1 Radiator 0,258
Confidence: 0,15
NMS: 0,5 Resnet101
Size: | 700 X 700 OPENCV
CPU
Inference
. Confidence: 0,15
NMS: 0,50
Save Results
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Behavioral digital twin :
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COLOPHON
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28.10.2020
Project Pitch at Sustainable Places
TUB

https://www.bim-speed.eu/

© BIM-SPEED
ALL RIGHTS RESERVED. ANY DUPLICATION OR USE OF OBJECTS SUCH AS DIAGRAMS IN OTHER
ELECTRONIC OR PRINTED PUBLICATIONS IS NOT PERMITTED WITHOUT THE AUTHOR'S AGREEMENT
THIS PROJECT IS FUNDED UNDER THE EU PROGRAMME H2020-NMBP-EEB-2018 UNDER GRANT
AGREEMENT NUMBER: 820553. THE CONTENTS OF THIS PRESENTATION REFLECT ONLY THE
AUTHOR'S VIEW AND THE AGENCY AND THE COMMISSION ARE NOT RESPONSIBLE FOR ANY USE
THAT MAY BE MADE OF THE INFORMATION IT CONTAINS.


https://www.bim-speed.eu/
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BIM-SPEED INDUSTRY DAY

BIM-SPEED COMPETITION

26 November 2020 - Spyridon Pantelis (REHVA)




AGENDA

= Goals & Objectives

= Competition Overview
= Eligible Participants

= Application

= Competition Tasks
= Available Tools
= Deliverables

= Awards

= Timeline

BIM-SPEED Industry Day — BIM-SPEED Competition — Spyridon Pantelis (REHVA)




GOALS & OBJECTIVES

= Promote the BIM-SPEED platform beyond consortium

= Promote the integrated/featured tools of partners and help

them reach a wider audience

= Receive user/market feedback on the platform and tools to

develop them further

o
\\ BIM-SPEED Industry Day — BIM-SPEED Competition — Spyridon Pantelis (REHVA)

B|m‘§ SPEED
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COMPETITION OVERVIEW o

= The competition aims to invite professionals and students active in
the design and construction industry to present a residential building
renovation project that applies the BIM tools and methods
developed by the BIM-SPEED partners

= The challenge is to develop a renovation project (using BIM-SPEED
platform for collaboration) in a way that allows energy saving for
the occupants, improves their comfort while reducing the time and
the cost of the overall process

o
\\ BIM-SPEED Industry Day — BIM-SPEED Competition — Spyridon Pantelis (REHVA)
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ELIGIBLE PARTICIPANTS

Architects

Engineers (civil, HVAC, mechanical etc.)

e Teams of
ontractors professionals/students

Surveyors

Students

A No individual applications

Vo
\ BIM-SPEED Industry Day — BIM-SPEED Competition — Spyridon Pantelis (REHVA)
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Minimum Application via BIM-SPEED website
requirements
Multidisciplinary team (not individuals)
Renovation of Residential Buildings
Energy Savings category

Use BIM-SPEED platform

Use at least one of the BIM-SPEED tools

N
\\ BIM-SPEED Industry Day — BIM-SPEED Competition — Spyridon Pantelis (REHVA)
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“ SPEED

Evaluation
criteria

Collaboration during the project: use of BIM-SPEED
platform

Time and cost savings in the project by using the
platform

Use of the BIM-SPEED tools

Renovation design applying sustainable strategies

User comfort

User involvement

BIM-SPEED Industry Day — BIM-SPEED Competition — Spyridon Pantelis (REHVA)
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AVAILABLE BIM -SPEED TOOLS .
Possible tools to be used for the competition

CYPE Architecture = Thingsboard (loT platform) proxy

IFC Builder service

Open BIM Construction Systems * Ihingsboard (loT platform)

Open BIM analytical model eXPo ey

CYPETHERM Eplus " ECOtool

= BIMtoBEPS

CYPETHERM Improvements Plus

GIS data collector service

= |ndoor environmental quality KPIs

3DASH plug-in = MEREEN weather service

BIM-SPEED Industry Day — BIM-SPEED Competition — Spyridon Pantelis (REHVA)


http://cype-architecture.en.cype.com/
http://ifc-builder.en.cype.com/
https://cype.archilantis.com/tag/open-bim-construction-systems/
http://open-bim-analytical-model.en.cype.com/#:~:text=%22Open%20BIM%20Analytical%20Model%22%20is%20an%20application%20developed%20to%20generate,surfaces%2C%20edges%2C%20junctions%20etc.
http://cypetherm-eplus.en.cype.com/
http://www.cypetherm-improvements-plus.en.cype.com/
https://www.youtube.com/watch?v=QpYiPX71Hms
https://thingsboard.io/
https://thingsboard.io/docs/user-guide/csv-xls-data-export/
https://www.researchgate.net/publication/330233427_BIM-to-BEPS_conversion_tool_for_automatic_generation_of_building_energy_models

DELIVERABLES

Different types of professionals and teams..
\) ..comparable deliverables?

= Areport = |[FCFile = Visual material

o
\ BIM-SPEED Industry Day — BIM-SPEED Competition — Spyridon Pantelis (REHVA)
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AWARDS g

Considered awards for making the competition more attractive...

‘ EU-wide exposure through BIM-SPEED professional groups and
dissemination channels

Monetary awards

Free educational licence for BIM tools

PROEESSIONALS Free licence for BIM-SPEED platform

and network of partners

EU-wide exposure through BIM-SPEED dissemination channels n
Presentation of renovation project on ACE General Assembly i§

Presentation of renovation project during EUSEW2022

3 months internship in EU Research and Innovation projects

STUDENTS

f’f&
\ BIM-SPEED Industry Day — BIM-SPEED Competition — Spyridon Pantelis (REHVA)



Blm‘%
TIMELINE g

BIM-SPEED
platform ready
for testing

Testing period - BIM-
SPEED platform

Competition launch -
EUSEW 2021

Deadline for submissions

Jury evaluation

Awards announcement - EUSEW 2022

End of project

4

\\ BIM-SPEED Industry Day — BIM-SPEED Competition — Spyridon Pantelis (REHVA)



BIM-SPEED Competition
coming in 2021

More information will follow soon

e

BIM-SPEED Industry Day — BIM-SPEED Competition — Spyridon Pantelis (REHVA)
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THANK YOU FOR YOUR
ATTENTION!

ANY QUESTIONS?

e ‘_-... -A'
C © BIM-SPEED

e o ALL RIGHTS RESERVED. ANY DUPLICATION OR USE OF OBJECTS SUCH AS DIAGRAMS IN OTHER
. - ELECTRONIC OR PRINTED PUBLICATIONS IS NOT PERMITTED WITHOUT THE AUTHOR’S AGREEMENT

-* THIS PROJECT IS FUNDED UNDER THE EU PROGRAMME H2020-NMBP-EEB-2018 UNDER GRANT

i AGREEMENT NUMBER: 820553. THE CONTENTS OF THIS PRESENTATION REFLECT ONLY THE
AUTHOR'S VIEW AND THE AGENCY AND THE COMMISSION ARE NOT RESPONSIBLE FOR ANY USE

THAT MAY BE MADE OF THE INFORMATION IT CONTAINS.
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BIM-SPEED CLOUD PLATFORM

Nicolas Pastorelly ‘ S I B

le futur en construction

BIM-SPEED Industry Day 2020
26.11.2020




PRESENTATION OVERVIEW

= BIM-SPEED platform overview & history

= Sample videos

m]

m]

u]

4
o

/]

Collaboration suite
Naming convention service
Weather data service

GIS data service

Videos can be found here along with user guide.

BIM-SPEED multi-criteria decision support tool

B|m SPEED
»


https://bimspeed.kroqi.fr/shared/#/folder/5c33943ae4ca7a3873f6cc4d5141b91e
https://bimspeed.kroqi.fr/shared/#/file/815192ae21355a1c4fa2b4bacebc77ec

KROQI HISTORY IN THE FRENCH CONTEXT

IT tools and 2@ﬂ6

services

KROQI PTNB project

* Focus on usage : 30k users

2019

Heterogenous
needs

Share files, easy quotation creation

» Core architecture
* Ecosystem promotion

“ SPEED ;




BIM-SPEED PLATFORM & SERVICES
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Core BIM Tools + French state

2= E .-
REPUBLIQUE FRANCAISE




BIM-SPEED COLLABORATION FEATURES

4+ Create new project &+ Createauser
* = Development
Integration sandBox
[

* i= Internal CSTB

ST' BimSpeed-team CSTB @
Vo const

shbe
m COMCSTB ¢
sioe

* i= Pilots
qh‘- SPEEI 0-BimSpeed sand box project @
o
<7 E ANTOMNY _FRANCE
e
L . BARLAD ROMANIA
- & - 2
L

My projects  ~

24 5

18

w
8]

B0 5

775

74 &


file:///D:/TMP/___Local Videos/KROQI general.mp4

SAMPLE SERVICES

nat

MEREEN

3

Mereen

Account administration

w’

3

Files naming convention management

tool
Naming rules managq:gnent,

& Gotothe service

Mereen propose un accés exhaustif a un large

historique de données météo, Loriginalité de ce ...

& Gotothe service

i Moreinfo

“ GIS Data Provider

BIM /4 AccesstopublicGIS Databased on IFCsite

: »\‘ Ition.
. N

Q I Gototheservice


file:///D:/TMP/___Local Videos/BimSpeed File naming convention.mp4
file:///D:/TMP/___Local Videos/2010-BIMSPEED MEREEN integration (under construction).mp4
file:///D:/TMP/___Local Videos/2010-BIMSPEED GIS integration .mp4

B"\/'““:‘§ SPEED
BIM-SPEED COMPETITION PROCESS PREVIEW ’

= A renovation project manager will be able to register his project for
competition on the competition website.

= The BIM-SPEED platform manager will create a project on the BIM-
SPEED platform for the applicant BIM-SPEED.krogqi.fr/#/competitor-project-x/

* The Competing-project’s administrator will receive BIM-SPEED platform
connection credentials & | i adress

= Competing-project’s administrator can manage his project :
= He connects to his project on the BIM-SPEED platform

= As project administrator, he can invite any relevant user to collaborate on the
platform

* i= BIMSPEED COMPETITION #  Edit

&+ Add a participant

e Competitor Project X @ ' E]
*  Editrights f

»

=  Competing-project’s users will then be able to exchange files and use
. services from the BIM-SPEED platform interface

N
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BIM-SPEED Industry Day 2020

CSTB

le futur en construction

Nicolas Pastorelly

Thank you!

Questions?

© BIM-SPEED
ALL RIGHTS RESERVED. ANY DUPLICATION OR USE OF OBJECTS SUCH AS DIAGRAMS IN OTHER ELECTRONIC
OR PRINTED PUBLICATIONS IS NOT PERMITTED WITHOUT THE AUTHOR’S AGREEMENT

THIS PROJECT IS FUNDED UNDER THE EU PROGRAMME H2020-NMBP-EEB-2018 UNDER GRANT AGREEMENT

NUMBER: 820553. THE CONTENTS OF THIS PRESENTATION REFLECT ONLY THE AUTHOR’S VIEW AND THE
AGENCY AND THE COMMISSION ARE NOT RESPONSIBLE FOR ANY USE THAT MAY BE MADE OF THE

INFORMATION IT CONTAINS.
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OPEN BIM ENERGY
ANALYSIS

Antonio Gonzalez Viegas
Architect and BIM developer in CYPE

BIM-SPEED Industry Day 2020
26.11.2020
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Open BIM

Workflow: BIMserver.center

BEM: Open BIM Analytical Model
Energy Analysis: CYPETHERM Eplus



OPEN BIM

IFC MODEL
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BIM SERVER CENTER

CDE

8 BlIMserver.center
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B a w O
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Architectural model

-I
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Hotel furniture

ﬁL

Hotel Project CYPEFIRE Sprinklers
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Hotel Project CYPELEC REBT

-}

Unidades Daikin
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Hotel Project Open BIM TOSHIBA
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WORKFLOW




OPEN BIM ANALYTICAL MODEL

B O Open BIM Analytical Model - [Z:\.-\Technical school - Analytical model.mcg]

L Design | View NG SR N EeE mEN | OB =E LG
— il T ! - = = @ [ Assign ., Edges
K-m'EQT:ID\:': I %FJ) ]:[@—i— 3 g 7 Del © ’Shd
BIM 3D Surface =iE Edge - & UM = o | S _p Monage J EIER nalytical 7”’* adows Geometric
model view N = lfﬁ(\[ A2 2 | e L options 55 [ View | model g Outdoorsurf.  Parameters
Project Elements Edit Space groups Generste
Workplanes | A~ d>| 5]
~ Floor plans
Roof
D3-Flaor
02-Flaor
01-Entry Level
~ 3D views
o
[ BrM modet

Spaces  Surfaces
Q&8
% Project
11 {Installation)
12 {Installation)
13 {Installation)
21 {Installation)
22 (Installation)
23 (Installation)
24 {Installation)
31 {Installation)
32 (Installation)
33 {Installation)
101 (Vest)
102 (Lobby)
103 (Corridor)
104 (Instruction)
105 (Instruction)
106 (Instruction)
107 (Instruction)
108 (Instruction)
109 (Women)
110 (Men)
111 (Lounge)
112 (Electrical)
114 (Stair)
115 (Instruction)
116 (Conference)
117 (Instruction)
118 (Electrical)
119 (Sprinkler)
120 (Lounge)

] »

m

1308499833484998343089983348434984

B D X |@ e
@ & %

Update Export Victor

Blm
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OPEN BIM ANALYTICAL MODEL

'Q'Iﬂﬁﬁ'ﬁw

S | Design View

Open BIM Analytical Model - [Z:\..\Technical school - Analytical model.mcg]

o # O J==0
:gje' ‘jgw @ Surface H ;J[ [ﬁ] Edge
|

Project Elements

Workplanes
 Floor plans
Roof
03-Floor
02-Floor
01-Entry Level
v 3D views
3D

[ BM model
Spaces  Surfaces

Q &€
%71 Project -
-7 11 (Installation)
12 (Installation)
13 (Installation)
21 (Installation)
22 (Installation)
23 (Installation)
24 (Installation)
31 (Installation)
32 (Installation)
33 (Installation)
101 (Vest)
102 {Lobby)
103 (Corridor)
104 (Instruction)
105 (Instruction)
106 (Instruction)
107 (Instruction)
108 (Instruction)
109 (Women)
110 (Men)
111 {Lounge)
112 (Electrical)
114 (Stair)
115 (Instruction)
116 (Conference)
117 (Instruction)
118 (Electrical)
119 (Sprinkler)
120 (Lounge)

128424843204239443284398a98a324044

~— TP 2B
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| ~ednEEs B

% Q’? [ Assign '_(:)

L | snap Manage D Delete
& M ey 7 y
v J:[ prm _4 options (8Z] 79 View model

Edit | Space groups |

Analytical

i Outdoor surf,

Generate

Geometric
parameters

@ &

Update Export Victor
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CYPET

HERM EPLUS

B|m‘ SPEED

& @8

@ @€ & & @

Number of air changes per hour: Vertilation

Building

2885 | 2871 | 2842 | 2809 | 2773 | 2754 | 2738 | 2729 | 276 | 2807 | 2844 | 2867

Calculation 3D | Analyse EnergyPlus™ Wamings Results Demand Consumption ' Complementary
options  Model file file file report report reports
Analysis Reports
£ B A Building
oo :
.G 201_GF_LOBBY Results
-GJ Z02_GF_DINING_ROOM ‘ ot [kt | | A ) oy | |k | g | St |0 [ oo || -oe
g igi—?:—ﬁ;'flié _— Minimum extemal temperature |c| 67 |26 13 | 0a | 8 [ 115 | 172|187 | ns | 22 | 33 | 54
G 20517 OFFCE 2 Maximum extemal temperature || 209 | 25 | 278 | 289 | 306 | 342 | 367 | 35 | 317 | 296 | 242 | 228
-3 Z06_1F_OFFICE_3 Average extemal relative humidity % 65 58 55 62 67 63 7 73 72 74 63 64
@ Z07_1F_OFFICE_4 Minimum intemal operative temperature ‘c| 85 | 92 | 168 | 186 | 22 | 236 | 244 | 244 | 28 | 18 | 152 | 128
~(J) Z08_2F_MEETING_ROOM_2 Maximum intemal operative temperature | °C | 28 | 321 | 331 | 36 | 381 | 394 | 428 | 419 | 395 | 341 | 327 | 298
g i?g-ii-g;:gé-z Intemal mean air temperature [c| 191 21 | 241 | 256 | 268 | 284 | 291 | 29 | 277 | 249 | 233 | 209
ﬂ Z11_2F_OFFICE_7 Average intemal relative humidity % | 74 72 73 7 71 | 7 72 72 | 73 74 74 77
-G 712_3F_OFFICE_8 Heating demand KWh 157507 87635 2748 499 - - - - - 123 1129 52128
- Z13_3F_OFFICE_S Cooling demand kWh 12499 799.96 1844.87 31.43 4836.87 snsos 6829.12 711069 487848 2980.13 1231.12 40073 4
g ;};—m—ggzgﬁ‘lg”m Energy cortribution: Opacue clements kW 1125.06 | 95142 | 784.14 | 87365 | 1020.74 | 1515.23 1836.35 1636.94 | 1226.06 | 889.83 | 68249 | 955.97 |1
& Z16.NOT_0CCUPIED Energy loss: Opaque elements KWh | 3696.38 | 3055.85| 2623.56 | 2264.74| 2194.49 | 2386.64 | 238657 241092 219897 | 234542 | 271821 316248 3
Energy contribution: Openings. total kWh | 1782.82| 178367 218228 | 2287.15| 2526.69 | 2682.02| 2708.73 | 2657.81 | 2140.19 | 2157.91| 1945.97 | 1812.98 |2
Energy loss: Openings, total KWh| 10769 | 87165 | 73646 | 629.75 | 49752 | 339.24 | 362,04 | 337,65 | 464.58 | 72769 | 84953 | 994.08 |7
Energy cortrbution: Openings, solar radiation | kWh 220339 2088.06 | 2496.01 249647 | 26626 | 2668.34| 2671.08 | 2578.93 | 2191.69 | 232146 2193582138252 _
Energy contrbution: SHW/ [kWh| 6916 | 611.93 | 66338 | 628.15 | 620.88 | 57355 | 56445 | 56445 | 55989 | 621.06 | 64198 | 677.49 7
Energy contribution: Oceupancy KWh| 62957 | 5102.1 |4608.82|3902.96 | 3470.82 | 2699.6 | 256361| 25516 |3072.18 | 4339.87 | 4786.88 | 5730.95 4
Energy contribution: Lighting |kWh | 240207 | 2169.62 | 2402.07| 2324 59| 2402.07 | 2324.59 | 240207 | 2402.07 | 232459 | 2402.07 | 2324.59| 240207 2
Bectricty consumption |kWh | 240207 2169.62 | 2402.07 | 232459 | 2402.07 | 2324.59| 2402.07 | 2402.07 | 2324.59 | 2402.07 | 232459 2402.07 2
Energy contribution: Equipment |kwh | 2486.38| 224576 | 2486 38| 2406.17| 2486.38 | 2406.17| 2486.38| 2486.38 | 2406.17| 2486.38| 2406.17  2486.38 |2
Eneray contrbution: Vertiation KWh| 371 | 705 | 2593 | 1125 | 2574 | 760.09 | 85421 | 87948 | 31745 | 7538 | 47 | 219 |3
Energy loss: Ventiation |kwh 105544 821718 71055 565499 4424.85|3301.37| 3086 |2755.07|3758.39 611838 7478.25 9147.1 |7
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Decision-making in renovation projects
BIM-SPEED decision tool

Benefits and advantages

Additional comments

BIM-SPEED multi-criteria decision support tool 2
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DECISION-MAKING IN RENOVATION PROJECTS ’
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Energy-

efficiency
. preferences
regulations

Existing Presence of
problems inhabitants

Existing . Additional
" Renovation
conditions aspects

Owner’s
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BIM
DECISION-MAKING IN RENOVATION PROJECTS &

Scenario Owner Inhabitant

1 Single owner Owner

Decision

Simple decision

2 Single owner Tenants

A kind of accord/compensation may be required
between the owner and tenants.

In the case of multi-family units, a certain level of
agreement between tenants may be also
required. In this case, tenants’ associations and
community managers play a key role.

3 Multiple owners  Owners

Usually there is a required level of
agreement/consensus that should be reached.

Owners and

4 Multiple owners
tenants

Usually there is a required level of
agreement/consensus that should be reached by
the owners. Tenants may only be informed of the
activities.

5 Multiple owners  Tenants

A kind of accord/compensation may be required
between the owners and tenants.

A certain level of agreement between tenants
may be also required. In this case, tenants’
associations and community managers play a key
role.
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OVERVIEW OF THE DECISION PROCESS

|

Step 1: ]
Project description

Step 2:

Alternatives design

Step 3:
Criteria

and objectives J

Step 5:
Criteria
quantification

p
Step 4:
Pairwise comparison
\and weighting

|

Step 6:
Decision analysis
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BIM-SPEED DECISION SUPPORT TOOL

1
2 BIM-SPEED MULTI-CRITERIA DECISION-MAKING TOOL
3
; FOR RENOVATION PROJECTS
6 This tool supports the selection of suitable renovation solutions in the context of residential buildings. The
E tool assissts the stakeholders to define general objectives, establish the criteria to evaluate multiple
: alternatives, capture the preferences of diverse stakeholders involved in the decision, and to obtain a final B I M ‘:‘ SPEED
10 ranking of the alternatives according to their performance on the multiple criteria. The tool relies on the \\
1 K Pairwise comparison and TOPSIS methods. Additional information and a supporting document can be found
12 on the BIM-SPEED project website:
13 https://www.bim-speed.eu/en/results
14
15
16
= INSTRUCTIONS
18 Step 1: Project description and objectives. On the upper section of Project tab, please describe your project and the groups of
19 stakeholders that will participate in the selection of the renovation solution. Indicate with an "X" the rights of each
20 stakeholder group. On the bottom-left section of Project tab, please define the objectives you intend to achieve as part of
21 your renovation project, use the check boxes to do so.
=
o (o]
25 To reduce Energy demand ‘ :r;'!:':::;‘
26
27 Step 2: Alternatives design. Based on your objectives, design the set of alternatives you will analyse and evaluate through the
28 process. Please use the bottom-right section on Project tab to describe briefly the alternatives.
29
30 Step 3: Criteria. On Project tab, choose the criteria according to the objectives you defined on Step 1. For each objective, a set of
31 criteria is suggested, you can use the check boxes to select the criteria that is relevant for you and other stakeholders.
32
- H
34
35 -
36 - Step 4: Pairwise comparison and weighting. On PairwiseComparisonSummary tab, a summary of the comparisons required to
37 implement the pairwise comparison method is depicted. Use the Excel filter function on Column E to visualize only the
38 © BIM-SPEED applicable comparisons. You should deactivate the "FALSE" option from the filter list.
39  ALL RIGHTS RESERVED. ANY DUPLICATION OR USE OF OBJECTS SUCH AS DIAGRAMS IN OTHER 3
40 ELECTRONIC OR PRINTED PUBLICATIONS IS NOT PERMITTED WITHOUT THE AUTHOR'S AGREEMENT
PC_Stkhidr_1 | PC_Stkhidr_ 2 | PC_Stkhidr_3 | PC_Stkhidr_4 | PC_Stkhidr_5
41 THIS PROJECT IS FUNDED UNDER THE EU PROGRAMME H2020-NMBP-EEB-2018 UNDER GRANT Bepcu el
42 AGREEMENT NUMBER: 820553. THE CONTENTS OF THIS PRESENTATION REFLECT ONLY THE Each stakeholder group should enter their responses in the dedicated tab PC_Stakhldr_1,_2,... There, the Excel filter
43 AUTHOR'S VIEW AND THE AGENCY AND THE COMMISSION ARE NOT RESPONSIBLE FOR ANY USE option is also available. The stakeholders can use the slide bars to indicate their preferences on each pair of criteria being
44 THATMAY BE MADE OF THE INFORMATION IT CONTAINS. compared. The meaning of each number on the scale is shown on the top of the comparisons table.
45 v

4
U - sl P [ e ) e -

Figure 1. Decision-making tool, introductory tab

Za
\ BIM-SPEED multi-criteria decision support tool 6



STEPS 1 AND 2: PROJECT AND ALTERNATIVE

DESCRIP

TION

F

A B = D E

1

2

3

‘

5 Name BIM-SPEED demo case

6 Description 4-storey residential building

7 Lecation |

8 Owner, type Single owner

9 Number of dwelling units 12

10 Units occupied by owners o

1 Units occupied by tenants 12

12 Status Built 50 years ago, it requires renovation

13 Energy efficiency -

14 Challenges

15

16 Clear All Please select the objectives that are 1 Please select the criteria that are
17 relevant for you relevant for you
iEY Global Category Objectives Criteria

19 To reduce Primary energy Renewable energy
20 Operational primary energy
21 Total energy demand
2| Environmental To reduce Energy demand Energy savings
23
24 E u}
25
26 Visual comfort
27 & - Acoustic comfort
28 Toimp Indoor ¥ Indoor air quality
29 Thermal comfort

30| . Accessibility

a1 Buiding Toiner fal M [Aestheti
32 renovation Social reputation

3 tion time

34 To increase social technical benefits | [ |Covered scope

35 Durability
36 Investment cost

37 To reduce Cost [ |payback period

38 LCC Cost

39 Rent increment
gl Economic To reduce O&M Cost ci| cost
41 Fuel Poverty
42 Operational energy cost
= : O
a5

1

O0ESEEEEEEREERNEEREREODOBREER

H | J K L M

Stakeholders

N

Q

No. Name 1D Quantity |Decision-maker can Vote |only Advise only Informed
1|Owner ow 1 % X
Tenants
assaciation " ! *
3|Designer DE 1 X
4
5]

Alternatives description

Blm

P Q R S T

PROJECT DESCRIPTIO

Please describe the renovation alternatives you
designed

Building envelope Building sys
No. D I » N Second Indoor o N . § .
ETICS  |Vent| p module Windows N Lighting | Radiators = Piping | Boilers | Ventilation | [
window insulation
A BIM-SPEED_1 X X X X X X X
B BIM-SPEED_2 X X X X X
c BIM-SPEED_3 X X X
D BIM-SPEED_4 X X X
E BIM-SPEED_5 X X X X X
F BIM-SPEED_6 X X X X
G BIM-SPEED_7 X X X X
H BIM-SPEED_8 X X X X
| BIM-SPEED_9 X X X X X X
] BIM-SPEED_10

Figure 2. Decision-making tool, Project tab

BIM-SPEED multi-criteria decision support tool
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»
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STEP 3: CRITERIA SELECTION

Clear All

Global

Buiding
renovation

Please select the objectives that are
relevant for you

Objectives

Category

o

Please select the criteria that are
relevant for you

Criteria

Environmental

Social

Economic

To reduce Primary energy - .
Operational primary energy
Total energy demand
To reduce Energy demand Y
O
‘Visual comfort
To improve Indoor conditions - -
Indoor air quality
Thermal comfort
To increase social acceptance Aesthetics
Social reputation
To increase social technical benefits Covered scope
Durability
Investment cost
To reduce Cost
Rent increment
Maintenance cost
To reduce O&M Cost
‘Operational energy cost
O

Figure 3. Project tab, criteria tree adjustment

BIM-SPEED multi-criteria decision support tool

“ SPEED
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CRITERIA TREE EXAMPLE 0

Total energy demand

Energy demand

Energy savings

Visual comfort

_|| Acoustic comfort

Indoor conditions

Indoor air quality

Thermal comfort

Investment cost

Cost

1

Payback period

LCC Cost

Figure 4. Criteria tree example
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BIM-SPEED multi-criteria decision support tool
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STEP 4: PAIRWISE COMPARISON AND WEIGH N

Criterion A <« I I I I I I I I I » Criterion B
Extremély Véry Stroﬁgly Moderately Eqﬁally Moderately Strdngly Véry E);trernely
important Strongly more more important more more Strongly important
more important  important important  important more
important important

21

22|
26 |
30|
32|

47

49

s

61|
63 |
73|
76 |

78

82 |

TRUE
1st level |TRUE
TRUE
TRUE
TRUE
2nd level |TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
3rd level |TRUE
TRUE
TRUE
TRUE
TRUE
TRUE

“'
L

»

Please use the filter to adjust the comparisons
tha should be performed

Very Moderatel Moderatel Very
E ly | strongly s‘r:::selv more Equally '""::::" St:;selv strongly | Extremely
Please compare each paior of criteria according | important | more | . . important | . . more | important
to the scale {mportant important | important important | important important
9 7 5 3 1 3 5 7 9 Owner
< > 1/3
< > 1/5
< > 7
To reduce Primary energy < > To reduce Energy demand 5
To improve Indoor conditions < > To increase social acceptance 7
To increase social acceptance < > Toincrease social technical benefits 1
To increase social technical benefits ¢ > To improve Indoor conditions 1/5
To reduce Cost < > To reduce O&M Cost 1/5
Operational primary energy NO comparison required-----—--------------r--c-e-ee-env
Total energy demand No comparison required
Indoor air quality < > Thermal comfort 1/3
Thermal comfort < ’ Visual comfort 5
Visual comfort < > Indoor air quality 1/3
Aesthetics < > Social reputation 5
Covered scope < 4 Durability 3
Investment cost No comparison required-----—-------------coeeemeeeem e
Rent increment < > Maintenance cost 1/5
Operational energy cost < > Rent increment 3
Maintenance cost S 2 Operational energy cost 3
Figure 5. Decision-making tool, PC_Stkhldr_1 tab
BIM-SPEED multi-criteria decision support tool 10



STEP 4: PAIRWISE COMPARISON AND WEIGH

Right to vote —>

Environmental

Buiding
renovation

Economic

™,

M

4 D E F G J K L N 0 P Q R 3
Please use the filter to see only the criteria
Level Level Level tree that applies to your project
weights STAKEHOLDERS welghts STAKEHOLDERS weights STAKEHOLDERS
Owner  |tenants |Designer n| ﬂ‘ Owner  tenants | Designer 0] u| Owner tenants | Designer ‘ 0 D|
TRUE FALSE FALSE FALSE FALSE Right to vote > TRUE FALSE FALSE FALSE FALSE Right to vote > TRUE FALSE FALSE FALSE FALSE
0083 0083 0.083 To reduce Primary energy 0.833 0.900 0.833 Operational primary energy 1.000 1.000 1.000
To reduce Energy demand 0.167 0.100 0.167 Total energy demand 1.000 1.000 1.000
Visual comfort 0.106 0.777 0.777
To improve Indoor conditions 0.746 0.746 0.746 Indoor air quality 0.260 0.155 0.155
Thermal comfort 0.633 0.069 0.069
0193 0.193 0.193 ) Aesthetics 0.833 0.750 0.750
To increase soclal acceptance 0.120 0.120 0.120 - -
Social reputation 0.167 0.250 0.250
. . . Covered scope 0.750 0.750 0.750
To increase social technical benefits | 0.134 0.134 0.134 Durabilty p 025 0250 0250
To reduce Cost 0.167 0.250 0.250 Investment cost 1.000 1.000 1.000
Rent increment 0.106 0.083 0.083
0724 | 074 | 07 To reduce O&M Cost 0.833 | 0750 | 0.750 Maintenance cost 0633 | 074 | 074
Operational energy cost 0.260 0.193 0.193
Figure 8. Decision-making tool, CriteriaWeightsSummary tab
WEIGHT AGGREGATION AND RANKING
Please use the filter to see only the criteria tree
that applies to your project Ideal and ideal-
1st Level 2nd Level 3rd Level Aggregated negative solutions
weights weights weights weights Best Worst
To reduce Primary energy 0.833 |Operational primary energy 1.000 TRUE 78.000| 130.000]
° 0.083 To reduce Energy demand 0.167 |Total energy demand 1.000 TRUE 68.000| 115.000]
Visual comfort 0.106 TRUE 4.400 2.000
To improve Indoor conditions 0.746  (Indoor air quality 0.260 TRUE 4.800| 1.000
Thermal comfort 0.633 TRUE 4,800 1.000
0 0.193 . . Aesthetics 0.833 TRUE 4.800 0.000:
To increase social acceptance 0.120 - -
Social reputation 0.167 TRUE 4,500 0.000:
. : ; Covered scope 0.750 TRUE 4,200 0.000
To increase social technical benefits | 0.134 —
Durability 0.250 TRUE 15.000, 0.000
To reduce Cost 0.167 |Investment cost 1.000 TRUE 0.000} 1.300
one 0728 Rent increment 0.106 TRUE 0.000} 8.900]
To reduce O&M Cost 0.833 |Maintenance cost 0.633 TRUE 6000.000/ 9000.000
Operational energy cost 0.260 TRUE 2600.000, 4800.000
Total 100%
Figure 7. Final aggregated criteria weights
BIM-SPEED multi-criteria decision support tool
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STEP 5: CRITERIA QUANTIFICATION 0

: — ’ Please fill in the table with the performance of each alternative according to each criterion.
Please use the filter to see only the criteria tree
that applies to your project Ideal and ideal- Alternatives performance according to each criterion

2l 3rd Level negative solutions No. A B C D E F G H I ]

i weights Best  |Worst ID BS1 [BS2 BS3 BS4 BS5 BS6 BS7 BSS BSOS BS10
Qperational primary energy 1.000 TRUE 78.000| 130.000 100 85 95 106 78 90 93 102 109 130
Total energy demand 1.000 TRUE 68.000( 115.000 75 68 77 92 70 78 80 89 88 115
Visual comfort 0.106 TRUE 4,400 2.000 4.2 4 38 4.2 4 44 36 3.6 4 2
Indoor air quality 0.260 TRUE 4,800 1.000 48 4 45 41 42 3.9 4 44 4 1
Thermal comfort 0.633 TRUE 4.800 1.000 438 41 43 4 4 39 4 39 45 1
Aesthetics 0.833 TRUE 4,800, 0.000 4.8 4 4 42 4 44 44 3.8 4 0
Social reputation 0.167 TRUE 4,500 0.000 45 4.2 4.2 4 39 4 42 4 41 0
Covered scope 0.750 TRUE 4,200 0.000 4.2 3.8 36 3.9 4 4 36 35 39 0
Durability 0.250 TRUE 15.000] 0.000 15 12 11 10 11 9 13 12 12 0
Investment cost 1.000 TRUE 0.000; 1.300 13 11 0.98 0.99 11 0.97 0.98 0.97 0.96 0
Rent increment 0.106 TRUE 0.000 8.900 8.9 85 8.1 8.2 85 8 8.1 8 8 0
Maintenance cost 0.633 TRUE 6000.000( 9000.000 6000 6500 6800 6200 7000 6500 6300 6100 6100 9000
Operational energy cost 0.260 TRUE 2600.000 4800.000 2600 2750 2700 2800 2650 2940 2650 2980 2780 4800

Total 100%
Figure 9. Criteria quantification

&

-
N
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STEP 6: DECISION ANALYSIS I»‘

Please select the criteria that are

Please select the objectives that are j
relevant for you

relevant for you

Category Objectives Criteria
To reduce Primary energy ‘Operational pﬁn;nary energy Set Of
. To reduce Energy demand [Tutal energy demand d l.te m atIVGS
Environmental E
O
{\ﬁsual comfort
To improve Indoor conditions . : . - "
‘Indcor air quality
‘Thermal comfort
Social To increase social acceptance | ‘Aie.sthet.i:s
‘Social reputation
To increase social technical benefits | [ g:::lr:;:t:cope i P Criterion A
Ivestrent cont .Best ideal solution
To reduce Cost M - PS ."-"“
‘Rent increment [ ) ‘0:
. . *
Economic To reduce O&M Cost ‘Mamtenanfe cost ° ‘ o °
v A
[Opelational energy cost 0'.. Y
O o
.Q
K ®
.Q
L L
Negative ideal solution
Criterion B
Figure 10. TOPSIS method representation
> o,
w .z.‘
\ BIM-SPEED multi-criteria decision support tool 13



STEP 6: DECISION ANALYSIS

; WEIGHT AGGREGATION AND RANKING

B

4 Please use the filter to see only the criterla tree

5 that applies to your project

6 1st Level 2nd Level 3rd Level

7 weights weights weights

9 o anta 0.083 To reduce Primary energy 0.833  Operational primary energy 1.000

10 To reduce Energy demand 0.167 Total energy demand 1.000

15 Visual comfort 0.106

17 To improve Indoor conditions 0.746  Indoor air quality 0.260

18 Thermal comfort 0.633

& - 0.193 To increase social acceptance 0.120 Aesj:hehcs - 0833

21 Social reputation 0.167

;i To increase social technical benefits | 0,134 ﬁ::;ijccpe g::g

25 To reduce Cost 0.167 Investment cost 1.000

28 Rent increment 0.106
ono 0.724 -

29 To reduce O&M Cost 0.833  Maintenance cost 0.633

N Operational energy cost 0.260

TS

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

iy
W
)

)

BIM-SPEED multi-criteria decision support tool

Figure 11. Decision-making tool, FinalRanking tab

TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
TRUE
Total

100%

Ideal and ideal-
| negative solutions
Best Worst

78.000| 130.000

68.000| 115.000

4.400 2.000
4.800 1.000
4.800 1.000
4.800|  0.000
4.500 0.000
4,200 0.000
15.000]  0.000
0.000 1.300
0.000 8.900
6000.000( 9000.000
2600.000( 4800.000

B|m‘§ SPEED
N

Please fill in the table with the performance of each alternative according to each criterion.
Alternatives performance ding to each criterion
No. A B C D E F G H | ]
D BS1 BS52 B5S3 B8S4 855 |BS6 |BS7 |BSS8 BS9  BS10
100 85 95 106 78 90 93 102 109 130
75 68 77 92 70 78 80 89 88 115
4.2 4 3.8 42 4 4.4 3.6 3.6 4 2
4.8 4 4.5 41 42 39 4 44 4 1
4.8 4.1 43 4 4 39 4 39 45 1
4.8 4 4 4.2 4 44| 44| 3.8 4 0
45 4.2 42 4 39 4 42 4 a1 0
42 38 36 39 4 4 36 35 39 0
15 12 1 10 1 9 13 12| 12 0
13 11 088 089 11 097 098 037 086 0
89 85 8.1 8.2 85 8 8.1 8 8 0
6000 6500 6800 6200 7000 6500 6300 6100 6100 9000
2600 2750 2700 2800 2650 2940 2650 2980 2780 4800
Alternative positions
Position 7 8 6 4 9 5 2 3 1 10
Alternative A B C D E F G H | J
Score 0.567866 0.563542 0.571502 0.598412 0.531441 0.5809 0.602895 0.602211 0.617102 0.429103

-

-

=~

1 2 3 4 5 6 7 8 9 10
| G H D F 9 A B E J
0.6171 0.6029 0.6022 0.5984 0.5809 0.5715 0.567% | 0.5635 0.5314 0.4291

I

<--—Better performance

J

14
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BIM-SPEED DASHBOARD »

R e

Back Evaluation Alt ti
Vousizer  Resuts
Alternatives Creato KPI Results
1 2 3 . 5 . 8 >
. Rlternative 1
Name Value Unit Weight Category Type
Enviranment 5 Score o score
v Primary Energy 293 Kivhy/ m*a o sustainability absolute
L Renewable Energy EE:] Kivh/ m*a o sustainability absolute
L Operational priry 24 KW ma o sustainability absolute
& Energy demand 8 kivh/ m*a o sustainability absolute
_ - - - & Total energy demand 22 KiWh/ m*a o sustainability absalute
L Energy savings w8 Kivh/ m*a o sustainability absolute
I Environmental impacts 2 Score o sustainability score
Project Creator \ Global warming patentil 2 g o2/ mta o sustanabilty ansolte
I, Embadied global warming potential 3 kg CO2/ m'a o sustainability absolute
Back Evaluation & Total water consumption iy 1/ mia o sustainability absolute
Visualizer  Results KPI Options (click a row to select)

( UPLOAD EXISTING ) ( DOWNLOAD (ummw) ( RESET CURRENT )

Select ¥ Axo Seloct X Axe Seloct pareta frantier position
Prmary Energy v [==]  Enoonmertal mpacts ¥ btemish

Figure 11. BIM-SPEED Decision-making dashboard

)
\ BIM-SPEED multi-criteria decision support tool 15
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BENEFITS AND ADVANTAGES

A structured approach to engage different stakeholders and conduct the
decision-making process in renovation projects

= To capture the preferences of different stakeholders’ groups considering
their roles in the process

= Atransparent way to identify which renovation alternatives are more
suitable according to the objectives and preferences of the different
stakeholders involved in the project

= Asustainable approach considering environmental, social, and economic
aspects

= Anintuitive and accessible tool based on an excel file, easy to understand
and to work with

&
< —
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ADDITIONAL COMMENTS

= https://www.bim-speed.eu/en/results

= https:;//www.youtube.com/watch?v=vIVi9PGANb8&feature=youtu.be

= http://dx.doi.org/10.14279/depositonce-10659
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https://www.youtube.com/watch?v=vIVi9PGANb8&feature=youtu.be
https://www.youtube.com/watch?v=vIVi9PGANb8&feature=youtu.be
http://dx.doi.org/10.14279/depositonce-10659
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Thank you!

Questions?
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