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Bruno Daniotti (PoliMi)

The BIM Management System: an open Common Data Environment
using Linked Data to support the efficient renovation in buildings

Alessandro Valra, Davide Madeddu (One team)
Poll and Questions and Answers session

Fast Mapping for Buildings AR-toolkit
Birgitta Andersson (RISE), Per Andersson (CGl)
Poll and Questions and Answers session

Coffee break (15 minutes)

BIMcpd: A combined toolkit for constraint checking, performance
evaluation and data management in building renovation projects
Andriy Hryshchenko (UCC), Brian O’'Regan (IERC)

Poll and Questions and Answers session

Towards BIM-enhanced renovation management tools with support to
stakeholder interaction

Seppo Toérma (VisuaLynk), Markku Kiviniemi (VTT), Kostas Tsatsakis (Suiteb)
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Technical — Users’ profiles
specifications for 05 & 2 *] LN for accessing the
the design of a T AN ‘ BIM management
BIM management system
system 9 PRy G _... O Grranes pEwn |

BiMeaser tool

Fast Mapping of
Buildings Toolkit

A platform to gather
a set of digital tools to
support BIM-based
building renovation,

Auteras tool

Technical configuration BIM4
of the platform Occupants tool

ofthe BlM management ’ Environment (CDE)
yste allowsyouto

collaboraté and to store, BIMcpd tool

API, Master end user share and visualise BIM
frohtend and GIS models, manage
data and link the data-

Guidelines for the integration of new streaming from sensors
tools in the BIM management system to the models.

reed source of information for any given
grgogect or qsset for collecting manag - and L"

through emanaged proces i \
EN ISO 19650 1:2019 CDEs B'M 4EEB
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FAST MAPPING TOOLKIT Laser scan & sensor

The tool incorporates a range of new tools developed to speed-up the Zﬁi’:;’:’gg‘r:‘j ;?0'-

scan-to-BIM process and to improve the data visualisation of an existing Sy
ZpE > ’ an IFC-file in the
building by using Augmented Reality (AR). Nl o Havics
and uploaded into a
; A i laptop and the
You will be able to map an existing building
in an efficient and effective way using

sensorstick headset
?‘:(’)?m‘e(m:glifﬁitl{3;32:: The headset will be the user
' RS interface with the tool providing

= to find studs and humidity inside the walls Il feat ilabl
» for finding magnetic materials alidcatures.avalianie.
* to detect differences in temperature

Architects, engineers, construction workers will be able to use
the 3D digital representation to visualise the building including
hidden elements inside walls such as wall studs, water pipes,
and electrical ducts.

- The IFC file can be automatically i : >
o Point clouds generated by Qi‘ selected on the hololens device. The scan-to BIM process provices

a 3D digital representation of the
building including hidden elements
inside walls.

digital mapping and scanning
can be imported in the toolkit. B

Than you start a scanning
You can visualize process with sensorstick and
the point cloud in the controller.

editor; you can create

a new IFC file from it. inductance

electricity

capacitance

BIMAEEB

. . B0 based fase toofkit for
www.bimdeeb-project.eu #ficinnt rEnovation in Builiings
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A combined toolkit for constraint checking, performance
B l M C pd evaluation and data management in building renovation projects;
it is a user-friendly self-intuitive software suite that provides users
WILL ALLOW USERS TO with the necessary tools to carry out tasks in these areas.

FIND recommended positions ANALYSE data from sensors, energy MANAGE the data that they
for HVAC Heating, Ventilation bills and other sources (weather have and create new data sets
and Air Conditioning, for example). that they can share with
lighting and other devices.

other tools.
PERFORMANCE

ANALYSIS TOOL

» Data viewer for viewing data uploaded in th Dara
or viewing data uploaded in the
data management module and apply outlier detection MANAGEMENT
methods to the data TOOL

» Measurement and Verification Measure and
Verification devi mettere: for creating a baseline model
of the building prior to the implementation of Energy
Conservation Measures (ECM'’s) or building renovation

BIMCPD TOOLSET CONSISTS OF A RESPONSIVE WEB-BASED SOFTWARE

JSON

COSTRAINT
CHECKING TOOL

J

b
2%

S, BIMAEE
ool driamimlilant www.bimdesb-project.eu FHlant i e B
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rALJ-I- E R AS | Automated design of interoperable room automation systems

smart buildings tasy

Auteras supports building services designers to design
Room Automation Systems (as part of Building
Automation Control Systems-BACS) with a semi-
automated process of a functional requirement survey
and the generation of function block-based designs,
which use standardised symbols to ensure a high
comprehension from professionals in different trades.

e

Functions of AUTERAS®: AUTERAS® suite:
Geperation of room automation ' \ AUTERAS® PLAN st
schemes and function lists. AUTERAS® DESIGN |
| Requirements elicitation. | AUTERAS® CATALOG |
| Automatic generation of RA schemes. _ AIERASTST iy
T ' AUTERAS® LITE
| Generation of optimized systems.
z g
. 4
Lc":f
Tom progect bmn vscorywtl Srbng Aorm Eaegess Wreos s 100
vli'::’:.v.’::mmmmm oo www.bimdeeb-project.eu RLM$E§ E
110 Communa on b it Ipoaiaim Mr mvy ens Iat (To Ba (0acm al 2
i VBTG E0 § Crrealas www.auteras.de 21 in Buildi
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A web tool for building occupants

BIM4Occupants tool is a user friendly web Building occupants are supported to

based application that provides residents get insights about energy performance

and/or owners with information related and environmental conditions.

* to their building renovation activities They can get insights about the
performed, renovation tasks and activities running

* to their indoor home conditions, in premises and notified about security

« to their comfort preferences and energy ~ @nd safety conditions in premises.
consumption.

The application has got two main features:

Occupants 2.0 the Occupants 2.0 and the Building 2.0

provides access to real time and historical information Buildings 2.0 enables occupants to annotate

about indoor and outdoor environment information regarding building

parameters (such as temperature, humidity, Q ? fo) elements in thelr premises requested by

Illuminance, indoor air quality), ss well as contractars, contributing to the constant and

information regarding energy consumption. o- -0 collaborative updating of the BIM model and as-
' build documentation of their building.

Inhabitants receive Building occupants, Occupants will be able to
information about on- Inhabitants and receive Health and Safety
site working planning Owners became part alerts and notification about

and schedules, giving a the ongoing renovation
the contractors their of the BIM4EEB project processes within their \/
needs and preferences ecosystem and get building L

insights about building
performance in an
intuitive way.
3

BIMAEEB

S0 Basud Tust ool foc
www.bimdeeb-project.eu Effickam sEnountion It Bulidings
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The BlMeaser

BIM Early Stage Energy Scenario tool

A web tool
Sophisticated
The tool is designed to support the decision- Scope of the BIMeaser-tool ene:lgy simulation
making process in the early design stage of Fill the gap between Lt
the renovation process. traditional process and Amount of
sophisticated energy design data in
. simulation needs. the traditional
= design
t
(
[
ﬂ
at are e main functionalities? The BiMeaser tool enables design teams to apply the
What th funct lities?

renovation scenarios to the “As-is" building. It enhances the
design team's collaborative work in the early design stage
by providing an easy assessment of the multi-design domain
alternatives,

The BIMeaser tool enables the easy build-
up of the “As-is" energy and indoor
climate model of the building by using
the BIM and linked data for accurate
modelling in the early stage, where the
most important design choices are made
according to cost and performances.

BiMeaser tool presents the impact of each renovation

scenario in terms of Owner Project Requirements (OPR).

The design teams work collaboratively to validate the

design selections against the OPR in each design stage. v L
This is an important part of the performance-based ,Z.—<

building design process. & Z -:‘<
BIMAEEB

5 3 BIM Dased fast toolkit for
www.bimdeeb-project.eu Efficint rEnovation in Bulldings
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BIM based fast
toolkit for Efficient rEnovation in Buildings

Bruno Daniotti (PoliMi)
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Introduction

> A EU-funded project in a nutshell

B'M4E?B BIM based fast toolkit for Efficient rEnovation in Buildings

BIM-Based toolkit Tor
Efficient rknovation in Butidings

Duration:
* 42 months: 1 January 2019 — 30 June 2022

15 partners representing main stakeholders

* 3 Universities: PoliMi, UCC, TUD

» 2 Research Institutes: VTT, RISE,

» 2 Public administrations: Lombardy Region / ALER VCBM

» 4 SME/ Start-up: SOLINTEL, SUITES5, OneTeam, VisualLink
« 3 Large Enterprise: CAVERION, CGI Sverige, PROCHEM

« 1 EU Association ACE

" ‘e
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The team: 15 Partners from 9 EU countries
Caverion

e i A TECHNISCHE
@ UCC A o UNIVERSITAT
S o o wdy & Ak DRESDEN
s v ! _

PROCHEM

&

- Regione (B
@oneteam Lor?wbcrdio &Y

POLITECNICO
(T ALER MILANO 1863
. . Azlenda Lombarda per I'Edilizla Residenziale

diVarese - Como - Monza Brianza - Busto Arsizio

g% POLITECNICO 29 October, SP2020 — Interim Conference
) MILANO 1863 14:15 - 14:45 BIM based fast toolkit for Efficient rEnovation in Buildings




Stakeholders’ representatives

Partners’ roles

Building owner

Regione Lombardia

SOLINTEL

Asset & facility manager

ALER
PROCHEM
CAVERION

Architects’ representative

ACE

'1)

=

BIMAEEB
toolkit

Tools developers

Industry

« One Team (SME)
« Suite5 (SME)

* Visualyink (SME)
- CGI

Research center

e VTT

- RILSE
« |IERC
University

« UCC

« PoliMi
- TUD R.
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WHY BIM4EEB?

An EU-funded project supporting the renovation industry in
retrofitting existing residential buildings with a complete BIM-based
toolkit to make the flow of information efficient and decrease
Intervention working time, while improving Dbuilding
performances, quality and comfort for inhabitants.

These tools will allow to rapidly reconstruct 3D digital models of
existing buildings and to seamlessly integrate semantic data in
order to perform advanced evaluations of design options for
renovations.

Main results will include guidelines for BIM implementation and
providing an easy, practical and operational platform as a central
repository of information, namely Common Data Environment
(CDE), with different connected tools.

£ "'ﬂ‘ POLITECNICO 29t October, SP2020 — Interim Conference
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The BIMAEEB objectives

1. Maximise efficiency in building renovation:

2. Accelerate the market uptake across Europe
towards a digital built environment

3. Speed-up data gathering and processing

4. Interoperability of different stakeholders and tools,
harmonising data exchange formats

£ B POLITECNICO 29t October, SP2020 — Interim Conference % ;k
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The BIM4EEB toolkit

Fast Mapping BIMeaser
of Buildings

3
3

A BIMPlanner Auteras

.))
©
.))

L
§

BIMcpd

S s

BIM4Occupants

\ BIMMS
IM Management System

oy
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Main phases

Phase 1 Phase 2 Phase 3
~
= Ld
HEL- Yoy o
Construction & BIMMS Monza demo site (IT)
service .
companies M B
T—».« i T R Bl il
A | : —ll _ﬂm | mﬁg
" ,l_ - ?.>1 - Kl _Jhlil i it ;
HVAC designers linked data AR for fast BIMplanner
: & ontologies mapping & BIM4Occupants
survey
e
k)
owners & Auteras, Q ] T
inhabitants BP;:\'X'::S‘L @ o, Tampere demo site (Fl)
Requirements, Demonstration in
linked data &ontologies Tools development relevant environment
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Definition of requirements for an efficient renovation process

TO DEFINE PRECISELY EVERY TO DEFINE THE MOST
ACTIVITY THAT IS REQUIRED IN PROPER
EACH STAGE OF A RENOVATION INFORMATION

OPTIMISATION OF THE
RENOVATION PROCESS (i.e. to
limit inefficiencies due to incorrect or

PROCESS EXCHANGE/SHARE redundant exchange of information)
PROCESS AND WORKFLOW
TO POINT OUT THE INVOLVED TO INDIVIDUALISE NECESSARY
STAKEHOLDERS REQUIREMENTS WHICH HAVE TO BE
(as designers, architects, construction companies SATISFIED DURING RENOVATION
and service companies, but also owners and INTERVENTIONS

inhabitants) IN EACH SINGLE STAGE OF A
RENOVATION PROCESS

L
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Process analysis and definition of relevant activities and
Involved stakeholders (public vs private sectors)

WHO: to individualize all the involved stakeholders

MAKES: the kind of activity that is undertaken

' 3 WHAT: to individualize to result of the activity

WHEN: to point out the stage when the activity
k4 happens

5 WHERE: to find out possible differences in different
- Countries

SHORTCUT: to underline possible optimisations to be
considered along the process

>
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Definition of relevant activities and involved stakeholders in
actual and efficient renovation processes

TABLES FLOWCHART

Relevant activities ' In case of a residential renovation

Involved stakeholders Public owner vs Private owner
m POLITECNICO 29th October, SP2020 — Interim Conference . i;.k
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INITIATIVE

Each single stage was
considered and analvcead

Yes *
The ronwution prox
be hen ko e
o
No
18 the inhaditant/
11l ooy the awerm a0 to evall
ity and wg
Ooes the cwnae No ]
wree Wi e — I
Yes N enovstion / posty
"4 -
\ /-7’
T Yes |
That Qe No 15 tho owner Yes S
advisar to t- pe—_ bl stoem cost- raine!
henel® thefity ) J
-
4
" 4
uote 1
oW

This is only the
first portion of

the workflow

The chent considers
Nendabie butget and
Oppoctunities to apply

f e fumiiogs
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Definition of construction companies’ needs and
requirements in renovation interventions

A SURVEY WAS DEVELOPED AND SHARED IN ORDER TO
L. INDIVIDUALIZE INFORMATION REQUIREMENTS ALONG THIS
INFORMATION WORKFLOW:

I
X ’,:r;h Contractor | \ Supplier )
[ Designer < ;
J I , ” , - “
H\-L" Client #*  Contractor  EE—— Supplier
. |
Project’s information model As-built information model Maintenance plan

h@f’ ma@f’

INPUT INPUT
from site Y
supplier

to supplier

Example: lost of information in different stages due to a not digitized

supplier
L
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Definition of construction companies’ needs and
requirements in renovation interventions

INVOLVEMENT OF DIFFERENT ORGANISATIONS, ASSOCIATIONS,

k CONSTRUCTION COMPANIES in the 28 Member States, SUCH AS:
1. Bam 10. Ectp
2. BSI 11. Efca
3. Bsint 12. Fiec
4. Cece Aisbl 13. Indra
5. Cpe 14. LIST
6. Cstb 15. Ljubljana University
7. Cstc (BBRI) 16. NTNU
8. CU/BRE 17. Tecnalia
9. Ebc 18. TNO
OUTPUT:

Report a list of needs and requirements of construction companies to be satisfied
and to be taken into account for the definition of ontologies and the development of

the BIM management system.

m POLITECNICO 29 October, SP2020 — Interim Conference
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Definition of construction companies’ needs and
reguirements in renovation interventions

Essential information for BIM-based renovation processes

Percentage of enterprises that define . . .
List of specific essential

specific information for renovation information
processes vs percentage of - Location
enterprises that do not define any : glﬁg‘;téon

+ Material

* Cost

* ElementID

» Interdependencies with other elements

« Safety ratings

* Performance
 Installation date

» Estimated life expectancy

. _ _ « Current capacity/utilization
= Not specific information provided . Warranty

= Specific information for renovation processes * Contract documents
» Scope of the work

L
4
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Definition of construction companies’ needs and
reguirements in renovation interventions

Specific information containers for BIM-based renovation

Processes
Percentage of enterprises that indicate List of specific
specific containers vs percentage of containers
enterprises that do not indicate specific - O&M manuals
containers « As built drawings

4

= Not specific containers  m Specific containers

80%

LY
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Definition of service companies’ needs and requirements in

renovation interventions
Analysis of provided services by service

companies, mainly with reference to
Operation and Maintenance

Literature review about existing
logbooks (e.g. CIBSE, BPIE, Cornwall
Council)

Definition of information requirements
related to buildings and
equipment/appliances = information
retrieved from drawings, O&M manuals,
BMS functional information, warrantee

documents

Figure 4 - List of performance indicators that could potentially be included in the Building
Renovation Passport (Source: BPIE)

*Primary energy consumption kWh fmyear (heating, DHW, cooling, fans, pumps, controf}
*Finzl 2nergy consumption kWh/miyear (heating, DHW, cooling, fans, pumps, control)
shet ensrgy consumption kWh/miy=ar (heating, DHW, cooling)

*Energy ne=d for heating & cooling kWh/m*.year

*Energy consum ption of lighting system kwh/m’.year

#Building heat transfer coefficient (U value)

sindoor air temperature °C
sindoor air relative humidity %

L Alrtightness andventilation
*Type of ventilation system
*Air exchanges rate (ACH)
eEfficiency of heat recovery (if availsbie OR applicable)
«Building sirtightness by 50Pa (ventilation|
*3uilding airlightness by 50Pa 1/h |infiltration)

g L e
sindoor alr quality (1AQ) Indicator: ACH or L0, concentration in Indoor air above outdoor
concentration in PPM, for different catezones in accordance with EN 15251 “indcor
environmental input parametsrs for design and assessment of energy performance of
butldings- addressing Indoor air quality, thermal environment, lighting and acoustics™
L0, concentration n indoaor air in PPM
=PM and TVOC content in indoor air

Nosse msulation

*Sound pressure levei dB[A] in living room and bed room

*Type of lighting

e 2ower of lighting W/m?

*Spatial light distribution

*Daylight factor

«Daylight autonomy

s Useful daylight tlluminance

sEgquivalent CO, emission in kg per year per m?, kg CO_/m?year (heating, DHW, cooling,
fans, pumps. controls|

Thermal comfort - Qualitative

*Use of scale/colour code to express: Cold - extremely uncomfortable, Cool -
uncomfortable, slightly cocl- slightly uncomfortable, Neutral - Comfortable, slightly warm
- shghtly uncomfortable. Warm - uncomfortable, Hot - extremely uncamiortablie

Thermal comy - Quantitative
*With the use of PPD and PMV (EN IS0 7730| for four different categories of comfort levels

14:15 - 14:45 BIM based fast toolkit
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Definition of service companies’ needs and requirements in
renovation interventions

Main stakeholders
considered in the definition
of the information to be
Facility managers Energy Service Companies stored in a dlgltal IOQbOOk

Services in Operation and Maintenance

General and

administrative
information

Digital logbook
A Y g “/\.z _'..’/\x < < <
J LS LJ L LJ o LJ
Buildin Clients
Utility Local Real-estate £
companies | governments agencies PrONGn i
and installers owners ity

Buiiding Bullding
energy construction
performance information

Group of information considered for the development of
BIM4EEB digital logbook

POLITECNICO 29th October, SP2020 — Interim Conference “ ZA(}F
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New CDE to BIMMS architecture

ENTERPRICE
PLATFORM

]
I RDB

N\
RELATIONAL 2

_—_’

-y

———

\\~_____"

HIERARCHICAL GRAPHICAL
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EN ISO 19650-1:2019 - CDE

«common data environment: agreed source of information for any given project or asset,
CDE for collecting, managing and disseminating each jnformation container through a

managed process»

A

C
o)
©
3
% Object based server
LED information models
£ ‘ Federated model Information Layer
% , Structured data
X! _ ~ Structured / Unstructured data Unstr igData
Oj !
% ~ - CDE based on >e hnol .
3 _ ~ query/model/container chnology Layer
§ - - National O 19650-1-2 Process stanaards Standard Layer

- -~ standards National annex (to be developed)

>
0 ' Maturity
Stage 0 Stage 1 Stage 2 Stage 3

L

‘-
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The BIMAEEB toolkit

Fast Mapping BIMeaser

of Buildings
\ BIMMS / o T °

A\ | BIMPlanner BIM Management ~NHHES
(0] System Auteras ~ -

. %F )
BIM4Occupants —— \ BIMcpd : @
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The BIM Tools

"

N
DigitalNr
buildings __~

BIMAEEB




The BIM Tools

LY
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The BIM Tools

BIMAEER




3 demonstration projects in IT, FI, PL
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Any questions?

The coordinator:
Prof. BRUNO DANIOTTI
Politecnico di Milano
ABC dept
Project Email: infobim4eeb@polimi.it
Project Website: www.bim4eeb-project.eu
Twitter: @Bim4Eeb

L
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The BIM Management System: an open Common
Data Environment using Linked Data to support
the efficient renovation in buildings

Alessandro Valra, Davide Madeddu (OneTeam)
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The BIM Management System: an open Common Data Environment using
Linked Data to support the efficient renovation in buildings

The BIM Management System (BIMMS) is a platform built around a Common Data
Environment (CDE) that store all the data and information gathered through different
sources and along the whole building life-cycle, acting a single source of truth (SSOT).

The BIMMS and its CDE allows to collaborate and to store, share and visualise BIM
and GIS (Geographic Information System) models, manage documents, energy
performance data and link the data-streaming from sensors devices to the models to
evaluate the comfort preferences of inhabitants.
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The BIM Management System: an open Common Data Environment using
Linked Data to support the efficient renovation in buildings

Applications

CDE Services Interoperability

CDE (Common Data Environment)

BIM Models Linked Data loT Stream Data GIS Data

CDE Exchange Layer Services

User WEB Access Application Other Services
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- User Management (Roles and Rules)
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- Resource Management
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- Resource Management
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- Data streaming
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- API Endpoint
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- API Endpoint

GET
Juser/getUserToken

tokenUser )

GET
Juser/getUserProjects

GET
Juser/getProjectiFC

3| APPLICATION codenams

APPLICATION password }

APPLICATION
Access to REST API

) :ﬂ APPLICATION codenzme GET
| L Rekn
i JuserfgetUserToken
T D APPLICATION password ,

APPLICATION
Access 10 REST API

GET
[user/getUserProjects

.
tokenProject }

GET
Juser/getProjectiFC

i |
internzlFileName

GET
Juser/getiFCHierarchy

GET The APP shall FILTER the ZONES
that belongs to the USER with the

o 2 o

internalFileNams

GET
/enduser/getEndusersZones

apglicationToken
2onelD
zoneName

Juser/getiFCZones

zoneName

zoneType

zoneChildGloballds
=

zonelD
zoneType
zoneChildGlobalids

29th October, SP2020 — Interim Conference

% one team 14:45 - 15:15 The BIM Management System: an open Common Data
Environment using Linked Data to support the efficient renovation in buildings



The BIM Management System: an open Common Data Environment using
Linked Data to support the efficient renovation in buildings

- Privacy and Pseudonymization
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BIM Management System

How does
BIMMS  BIM Management System

work?
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https://www.youtube.com/watch?v=Iz7jUOKP24M

Interactive Poll

Which feature should have the
actual commercial CDEs to
iImprove the collaboration?
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Interactive Poll

What are the most valued BIMMS
feature?

v
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Interactive Poll

How do you rate the BIMMS?

v
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Any questions?
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Fast Mapping for Buildings AR-toolkit

Speaker:
Birgitta Andersson (RISE)
Per Andersson (CGl)
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Fast Mapping for Buildings AR-toolkit

View from AR-tool.

New drawings can be .
created if those are missing Lk
in a renovation building. i Groups5 <

W CapMin 5037 (s)
@ CapMax 5250 +

= Done!

By using our AR-tool a 3D-
view is visualized.
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Fast Mapping for Buildings AR-toolkit

The Fast Mapping Toolkit aims to develop a tool for fast mapping
of buildings regarding geometric parameters, heating- and
waterpipes, ventilation systems, electrical cables and materials.

To cover the needs of installation schemes and drawings in
renovations we develop a fast and precise tool.

« Itis a user-friendly light-weight sensorstick for mapping walls
together with the scanning.

* A headset will visualize the collected data by an interface
module to view installations inside walls.
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Fast Mapping for Buildings AR-toolkit

The Fast Mapping Toolkit will be useful for the following target
gruops:

 Renovation companies
* Architechts

« Technical designers

* Building owners

» Installation workers

) P
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Fast Mapping for Buildings AR-toolkit
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Fast Mapping for Buildings AR-toolkit

Set up for mapping
walls by
laserscanning,
sensor stick and AR-
tool headset.

« The laser scanner measures the geometry of the room and transfer data
into a point cloud.

« Sensor stick detects the materials and installations inside the wall

« The AR-tool visualize a 3D-map of the scanned and mapped areas.

L‘.
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Fast Mapping for Buildings AR-toolkit

Most important functionalities in Sensor stick are:

. Electricity sensor for finding electrical cables in walls

. Positioning function for tracking sensor stick in real
time

. Temperature sensor to detect differences in
temperature

. Sensors for inductivity and capacitivity to find studs
and humidity inside the walls

. Metal sensor for finding magnetic materials

‘.
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Fast Mapping for Buildings AR-toolkit

Scanning with
sensor stick

to find installations
inside

the wall.

Sweep the sensor

stick to detect
materials and

electricity.
‘.
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Fast Mapping for Buildings AR-toolkit

Scanning with
sensor stick

to find installations
inside

the wall

If you do not know
where cables are
located, this tool will
help you to find
them.

LY
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Fast Mapping for Buildings AR-toolkit

Creation of
autogenerated
beams by
scanning with
sensor stick.

e
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Fast Mapping for Buildings AR-toolkit

Generated studs
from AR-tool
after scanning walls.

‘.
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Fast Mapping for Buildings AR-toolkit

View from AR-tool.

3D-map of studs from .,

mapping with sensor stick '- o I8 |

inside a wall. i Groups5 e
W CapMin 5037 (o)
@ capMax 5250 e

= Done!
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Fast Mapping for Buildings AR-toolkit

After scanning and making a 3D view of room in
a building, an IFC-file will be created in the
headset device and uploaded it into the BIM
Management System, BIMMS.
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Fast mapping tool

How does
BIM4EEB Fast mapping toolkit

work?

>4 4
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https://www.youtube.com/watch?v=L7CbyshD1fA&feature=youtu.be

Interactive Poll

What impact do you think the AR-Fast
Mapping Tool will have on renovation
industry?

w
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Interactive Poll

When will the tool be most useful?

v
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Any questions?

LY
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BiMcpd: A combined toolkit for constraint
checking, performance evaluation and data
management in building renovation projects

Speakers:
Andriy Hryshchenko (UCC), Brian O’Regan (IERC)
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University College Cork — BIM4AEEB WP6 Leader

Our aim is to develop digital tools to support the design,
procurement, installation, post-renovation operation, user
feedback and profiling of building automation systems during and
after buildings’ renovation processes.

For UCC there are two groups contributing together to different
tasks and other internal peer-reviews:

- The Intelligent Efficiency Research Group (IERG) are responsible
for overall work package activities;

- The International Energy Research Centre (IERC) is leading
predominantly software tasks. They have created a web-based
BIMcpd toolset.
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UCC: BiIMcpd Introduction

System for
building’
Performance

Evaluation

Checkers for
Constraints
in design and
dimensioning

Common
interface

Population with

- monitoring
,//m —— Data
2 — : :
,ﬁm/ e — and its evaluation
éé? ———

MCPD toolset
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Constraint Checking Tool

Aims to:
® find pOSSibIe Step 2 - Floors and Zones Configuration
positions for ducts ... |

and cable runs,

* take into
consideration of -
fire zones, or =

* find the position of
switches, e.g. for
elderly living.

* Further non-functional requirements are install-zones for
devices.
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Constraint Checking Tool

 Configuration m | | =

Libraries b [2 ] ;, ‘

° PI‘OCGSSing Ducting and Diffusors

- Dijkstra's algorithm e — =
- I gl | - S e

« Multiple Iterations i = ]

=0y 1 ) _—I 4 | T I
- tRm——
“

Cable Runs and Lamps

\l
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Constraint Checking Tool

Report Step 5 - Report
e Heatmap :
* Layers -
Future work:
. =23
* More accurate airflow
representation based

——
— ——

on BSRIA Rules of
Thumb
* BIM Level of Detail
* Building Code Compliance Report
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Data Performance Tool

Goals ‘

* Quality assessment for building = ——
operators, = = = -

* User feedback, _

 Compliance check between “design A A 15084403 B

intent” and “as built operation”.

ll

The Data Performance Tool aims to:

* develop a BIM-based performance
evaluation tool

* related BIM-compatible meta-data
schema.

e allow the seamless performance
evaluation before and after the i
renovation case. |

* Increase accuracy (Outlier Detection)

Data Represented with and without outliers
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Data Performance Tool

VARIABLE WIDTH TABLE WITH
COLUMN CHART EMBEDOED CHARTS

BAR CHART CIRCULAR AREA BAR CHART
VERTICAL CHART LINE CHART VERTICAL LINE CHART

Cychical Data N cychcal Sngle or Few
Categones C leoov ies

Two Vanables Many Few Categories
per item Categories
One Variable BAR HISTOGRAM

per Item

uw'nn||1'm|||!'n|
E

[Amanq Items Over Time m n m
SCATTER PLOT
P - I I
Ny COMPARISON Vatiable
. )
o Two LINE HISTOGRAM
e Variables
What would you
SCATTER PLOT | RELATIONSHIP 2 1%y DISTRIBUTION —|
BUBBLE SAZE like to show? o
Data
® Three of more Points
| Voriables COMPOSITION
SCATTER PLOT
Changing
Over Time Static
L5
Two
Vatiables
Few Periods Many Penods
Only Refative Relative and Only Relative elative a Simple Accumislation o Accumulation 1o
Differences Absolute Differences o Shace of Subtraction Components | total and absolute
Matter |  Differences Matter Matter | Differences Matter Total to Total of Components | digference matters

il el @ I“'rl Ies n

STACKED 100% STACKED BAR STACKED AREA STACKED AREA PIE CHART WATERFALL CHART  STACKED 100% TREE MAP
BAR CHART CHART 100% CHART CHART BAR CHART WITH
SUBCOMPONENTS

Uses the chart selection
diagram that was developed
by Dr. Andrew Abela for his
book Advanced Presentation
by Design. The diagram,
titled “Chart Suggestion—A
Thought Starter,”

BIMcpd automatically
displays the data in the most
appropriate chart type
based on the options
selected by the user
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Data Performance Tool - M&V

The Measurement and Verification Tool applies
the International Performance Measurement
and Verification Protocol (IPMVP)

Allows the user to: =
* Create a baseline

* Select the reporting period =

* Apply Non-Routine Adjustments
* ldentify savings

Savings = (Baseline Period Energy — Reporting
Period Energy) + Adjustments

The baseline and reporting periods display data
as scatter plot, timeseries and data tables

v
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Data Management Tool

e Import building/energy/environmental/people data
 Map to the BIMcpd Data Schema (Project Haystack, amongst others)
* Use data in the Performance Analysis Tool

= =
[0e 4 o= c
- ERI_DATA_2012_Gasyminrsd csy q - s ~ E
T —
e ° o
- —
[ £33 ] :
=
[~ ] o] .
== ——— =
o
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How does
BIMA4EEB BiMcpd

work?

LY
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https://www.youtube.com/watch?v=gu17atxmLJQ&feature=youtu.be

Audience feedback - Interactive Pool

Which of the following do you think
that the Constraint Checking Tool
would be most useful for?

‘l 4
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Audience feedback - Interactive Pool

Would you be more or less likely to
apply outlier detection algorithms
to your data?
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Thanks for your attention.

Any questions?
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Towards BIM-enhanced renovation management
tools with support to stakeholder interaction

Speakers:
Seppo Térma (Visualynk)

Markku Kiviniemi (VTT)
Kostas Tsatsakis (Suiteb)

L
4
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Towards BIM-enhanced renovation management tools with
support to stakeholder interaction

Problem
* Renovation projects
» often take place in buildings where occupants live during the works
« contain additional uncertainty caused by surprises when structures are opened
« Communication is needed
« to prevent conflicting activities of contractors and occupants/owners
« to ensure proper health and safety procedures
« Since uncertainty causes changes, communication needs to be dynamic and flexible

Goal
* Smooth coordination between owners, contractors and occupants

Approach

- BIM-enhanced renovation management based on linked data and ontologies to
support interaction among stakeholders

[ Activity H Apartment }4——0’ O(C)C\:/‘EZ:“ }
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Towards BIM-enhanced renovation management tools with
support to stakeholder interaction

_____________________________________________________________________

( )
: Digital Construction Ontologies (DICO) & IFC ontology (ifcOWL) :
: Terminology — concepts and properties i

BIMPlanner A BIMMS | BIM4Occupants
w_- Stakeholder coordination

L

N
\ b
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Towards BIM-enhanced renovation management tools
with support to stakeholder interaction

BIMPlanner

* Project management software for renovation site operations
« Work location based management with BIM

« Sharing site planning and progress information as Linked
Data according to DICO ontologies
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Towards BIM-enhanced renovation management tools
with support to stakeholder interaction

Approach: Lean construction - Activity-flow modeling

Origin Flow category Activity

[
Activity I
I NN NN . ’

~
4
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BIM Material
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Information Information
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Workspace

[
Resource _ Equipment

information
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External




Towards BIM-enhanced renovation management tools

with support to stakeholder interaction

BIMPlanner - Use scenario

Share

Login in renovation

BIMPlanner planning and

l status data

Plan an :
a ro?/e alt/laclister lI\J/IZI;)talec: D meser et

P @ ——> activities if R week task TN
schedule for schedule as !
: : — needed statuses .
construction baseline 4 !
5 i l ] i
Revise if needed |
L Retrieve i Define | Plan next week i
"""""""" TS T ,~—| work locations - - tasks by TN
Prog P i with BIM locations i
7 | |
! Revise if needed |

Project : : :

planning Mid term planning Week planning
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Towards BIM-enhanced renovation management tools with support
to stakeholder interaction

Mapping to ontology

BimPlanner ==

Building
objects

DICO
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Towards BIM-enhanced renovation management tools with support
to stakeholder interaction

Renovation Management Application for Building Occupants

Architecture Definition and
Technical Specifications

Req Analysis Renovation Process Application

Visualization Layer

Renovation :
App Security and safety on-site

Architecture

Design Specs

Scheduling and operational planning IHCOTPOT ation
Users Ad-hoc update of information on BIM elements
Feedback &
~ Mock ups
\(_,-\_ — -\, . Message Handler
f,‘:"lg.’»""' g B *-;A,,__-A,,.g.,,;,,’,,-‘,_-fj = =R I X
;:;, ; Development I I I | ntegration
f & - .
1 ::‘. Dcplovmcnt e]‘;«' P s'ym: sEm e . with BIMMS
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Towards BIM-enhanced renovation management tools with support to

stakeholder interaction
Renovation Management Application Views

Coypree € IED BUATE M ges st

1 q8tiis] 3] [9) ’
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Towards BIM-enhanced building construction
operations management tools

BIM - Based Framework Demonstration

BIM based framework validation is taking place, in 3 Best Practice Examples under different construction

technologies, processes, different climatic, socio-economic, cultural and behavioural contexts.

-
4
-
-
-
-
-
-
'~
-

» Country: Finland » Country: Poland » Country: ltaly
> City: Tan.rpere » City: Chorzow » City: Monza
> Pilo;' Two 5-storey residential ] | »  Pilot: 5-storey building with 12 A » Pilot: 8-storey building, with 65 J
' / \ i i / residential apartments /
\_ buildings built in 1998. / \\ resudentlzfl apartments and 3 / \‘\ P /
- = 4 .. commercial areas. o N -
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Towards BIM-enhanced renovation management tools with support
to stakeholder interaction

BIM - Based Framework Validation Action Plan

Phase 1: In many cases, the floor plans and other existing matenal do not it the current geometry and

properties of the bulding 1o be rehabilitated = geometrical definition of the existing bullding is

obtained applying technologies like laser scanning

Phase 2° Introducing the duta related to the materials and different clements that are structural and non-

structural and are present in the building

Phase 3: The plunmng part of the renovation imtroduced in the BIM model=> interrelationships of all the
parts in the model

B o s b e W e e e s e s e s e s e s

Phase 4: Different modifications and alternative ways to approach renovation are explored and analyzed

usimg the developed BIM model mn order to select the most appropriate one, and takmng nto

consideration time and cost lmatations

Phase 5. Follow the canstruction process step by step, using the selected construction schedule introduced

in the BIM model

F.-.-.-.-.-.rl-I—I—I—I_I-I-l—l
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Towards BIM-enhanced renovation
management tools with support to stakeholder interaction

Conclusions
®* There is ongoing development of two interlinked tools
® BIMPlanner - renovation management
® BIM4Occupants — stakeholder interaction
® Validation will happen at pilot sites in Finland and Italy
®* Observations gathered so far

® It is possible to express the required links in the ontologies (DICO and ifcOWL),
and convert plans to linked data complying with the ontologies

Surrounding systems and practices need to support the planning methods; for
example, BIM models should include spaces and zones

Proper user interaction methods to establish links and visualize complex linked
networks are missing as of yet

Software development tools and skills regarding linked data and ontologies
are still in early stages of development

* Linked data is a promising enabler to future renovation management systems

v
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BIM4Occupant

How does
BIMA4EEB BIMA4Occupant

work?

>4 4
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https://www.youtube.com/watch?v=LwYupPhmkB8&feature=youtu.be

Interactive Poll

What is the main obstacle that
hinder building occupants
participation in the renovation
process management activities?
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Interactive Poll

Why Is communication a bigger
problem In renovation that In
other construction?
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Any questions?

LY
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Early stage energy refurbishment assessment tool for
buildings using high-end BIM data

Teemu Vesanen (VTT)

L
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Early stage energy refurbishment assessment tool
for buildings using high-end BIM data

 BIM-assisted energy scenario tool, BIMeaser was
developed in the BIM4EEB project

* The novelty is not in the simulator, but in a process and a
tool for managing the linked data enriched BIM data to
assess the energy performance in a building refurbishment
project.
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Simulation tools

Very sophisticated and well validated simulation tools for energy and indoor climate
are commercially available such as IDA Indoor Climate and Energy by EQUA.

i

T
ey

Picture from https://www.equa.se/en/ida-ice
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https://www.equa.se/en/ida-ice

The early design stage information gap

The information gap between the early stage information
need is filled with the enriched BIM content

Amount of information

2.2 Preliminary
Design

0 Initiative 1 Initiation 2.1 Concept Design

................. 5 End of Life

Renovation process phases
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BIM Early Stage Energy Scenario tool, BIMeaser

BlMeaser is used several times during the design process. The intended usage is
collaborative and as automated as possible. Results should be available in an
hour = decision making during the design meetings.

The user of the tool is an "Energy expert”.
The targeted design phases are: (1) Concept design and (2) Preliminary Design

The main functionalities of the tool are:
1. To build an "As is” energy and indoor climate model
2. To apply the renovation scenario, which is set of renovation measures

3. To present the impact of each renovation measure in terms of Owners Project

Requirements (OPR) p

T 7

@‘*@ﬁ

v
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BlIMeaser

Renovation
Measure
database

“As is”
BIM
Contentin IFC

S”Grg Backend
/'@S %
Ults energy
simulator

IDA-ICE
Renovation
scenarios
B i <
Suggested
scenarios for client Compiled l
approval

_______________ ‘@ OPR’s

Design team reviews the
scenarios according to the client
_/specifications and constraints

~~~~~~~~~~~~~~~ 29th QQIQb'é;'; SP2020 — Interim Conference ’z(zb*
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Currently calculated OPR

Delivered energy (purchased) for
heating, cooling and electricity

energy savings Primary energy kWh-pr/mz2,a

Renewable energy share of solar

kWh/m2,a

0
PV, solar thermal and biofuels /o
Overheated hours (e.g., hours (-) Number of hours according to
comfort when operative temperature is criteria for the average zone in
over 27 °C or just cooling load) building

(€) Renovation cost of a one

Total investment cost scenario, VAT excluded

(€/a) Sum of all delivered energy

Operational energy cost cost items, VAT excluded

(Years) Payback time of the
energy investment for an individual
scenario

Payback time of the energy
investment

L
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User interface

1. External
connections

™~

2. Renovation
measure
database view

N

3. Scenario
view

localhost 8443 /plannar /Dev/mair x
&
€ cC o © £ ntipss/localhost - @ O n 0 4a i @ -
£ Most Vasited & Getting Startea
BIM4EEB BIMeaser tool vTT &
BIMALER
f‘fcr Properties Update
Loggedin: tuatmn Govaluedo.49 ¢ |
Project Create  Remove U-value{0,97 ¢

Selected: Projoct Milano (a2d)

Simulator Creete  Remove Conect  Disconned
Selected: 1DA 1ICE
Base model Create  Remove load | IFC
AvE measures > gurio Croate Remove Dmv-‘hs\

Selected: Scenario: New windows (b60)

Renovation measures Py Shrrvuant OPR  Resul |
(drop here) e |
[IReplacing the windows - SOSTITUZVONE SERRAMENTI ESTERNI

| Venetian blind - Salekaibdin lasivalissh ‘

Alr-to-air heat pump for the space cooling and heating
Aur-to-air heat pump for each npartment
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Benefits

1. allows accurate build-up of the As-is models using the BIM and
linked data
® focus in the early design stage, where most important design decisions are made.
2. allows easy application of renovation scenarios to the As-is building
®  predefined renovation measures available in the national database
3. enhances collaborative work inside the design team

®  important for buildings’ design, which is a multi-domain task that should always be
a collective work of the design team members

29th October, SP2020 — Interim Conference Y. ‘-.;
17:00 - 17:30 Early stage energy refurbishment L—%
assessment tool for buildings using high-end BIM data BIMA4EEEB




Challenges

1. The accuracy of the BIMeaser tool relies on the availability of good
quality BIM data of the renovated apartment building.

2. The required time for running detailed simulation of large multi-zone
apartment buildings models can be long, which may hinder the
intended fast collaborative teamwork
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BlMeaser

How does
BIMAEEB BiIMeaser
Work?
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https://www.youtube.com/watch?v=VhfWNefhGtg&feature=youtu.be

Interactive Poll

Is your work affiliated with a residential
building renovation business?
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Interactive Poll

Do you think BIM has a role In
residential building renovation?
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Interactive Poll

Do you think the concept
demonstrated with the BIMeaser tool
IS feasible?
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Any questions?
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