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Methodology for the analysis of needs and requirements MR\%

2
WHAT?" WHO?

Analysis of critical barriers of the renovation process

Potential Tor digitalisation to overcome them throug

Stakeholders

methodolog

< -

BIM4Ren
Consortium

Needs and requirements for using BIM in renovation

HOW

PILOTS

STAKEHOLDERS' ELICITATION BASED ON LIVING LABS METHODOLOGY: SRS

Project pilots are used as a user-centered, open innovation ecosystem with co-
creation, exploration, experimentation and evaluation of the deployed tools.

Through 3 instruments of data collection:

* On-line questionnaire addressed to the whole value chain of construction process in Europe

* Interviews with key stakeholders of the renovation process

* Local workshops to check and validate the results through direct dialogue with closest stakeholders around the pilots
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Construction sector landscape \Q/L/\//

N /\\\/
Existing  buildings  are The construction sector has one of the poorest productivity of the
CO\ responsible for 40% of the industrial sectors, with minor use of digital tools
total energy consumption = TR
2 the last twenty years
\ and 38% of GHG emissions o~

We need to increase the
renovation level of the existing
building stock from 1% to 3% !

....................................

99.9% of the sector is made up of SMEs with less than 10 employees

60% of the sector production is done by SME (less than 50 employees) while
employing 70% of the sector working population (Eurostat 2011)

Digital Transformation is not easily We need to put adapted tools in the
accessible to SMEs and handcrafters. : hands of every kind of construction

actor.
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Landing in renovation sector

European (EC-19) Construction value by sectors in 2014, 2017 and 2020
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Residential renovation is the more growing construction field in
the last years (i.e 26% of the sector de la construccion and
410.000 M€ output in UE in 2018)

Big room for productivity improvement since it is a traditional
sector with minor technological innovations
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Construction market by subsectors (EC-19, 2018)
sharein %, 2018
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Characterization of the renovation process

Basis for the use cases workflows definition:

STAKEHOLDERS

* Designer (Architect, Project manager, Engineer).

* Contractor (key staff: site Manager, cost
controller, quality controller, security
manager...).

* Sub-contractor responsible for functions, such
as HVAC, structure, foundations, electricity,
plumbing, or painting. In a renovation project,
subcontractors can provide survey and data

gathering, materials characterization ,
inspections etc..

* Resident or Building owners (according to the

property: public or private), (according to

dependencies: owners, social housing, tenants,

facility managers..)
* Supplier/ manufacturer

* External consultant, such as software developer

or BIM consultants.

e External certification. administration as
regulator entity

* Fimaacial entities, or funders.

PHASES

Strategic Definition

Information gathering and survey
Diagnosis

Renovation Conceptual Design
Renovation Technical Project
Construction

Handover and close out

In use

Stakeholders classification in the
renovation project [1].

Primary team
members (core group)
*Customer

~End-user

*Maun desgnes
«Structural ongineor
*Property manages

Key supporting
participants

<Al other designers

«Mam contractor
«Construction consuitant

Tertiary stakeholders
*Public authontes
/ Extended stakeholders
«SPONs
«Local residants and
 Subcontra £
Mate

RENOVATION TYPOLOGIES

Maintenance and inspection works
Internal refurbishment (painting,
floor/wall tiling, partition and internal
space remodeling, or wet room
refurbishment)

Renovation in the envelope, including
framing and glazing replacement, facade
retrofitting and roof retrofitting
Structural intervention

Service improvement including
HVAC,RES, electricity, plumbing sewage,
fire security...

Accessibility improvements with
measures such as elevators or
adaptation of main access to buildings
(ramps).

Deep renovation leading to high energy
performance buildings, including most of
the aforementioned renovation works

1. Aapaoja, A., & Haapasalo, H. (2014). A Framework for Stakeholder Identification and Classification in

Construction Projects. Open Journal of Business and Management, 02(01), 43-55. doi:10.4236/0jbm.2014.21007



Barriers of the renovation process TV

Main barriers of the renovation process:

(ldentified through the stakeholders elicitations achieved from questionnaires, interviews and workshops (%):

* Lack orinaccurate information collected used and exchanged during the renovation
process

* Low level of digital information exchange

* Barriers due to the cultural approach to work in the renovation sector

* Involvement of different stakeholders in different stages of the renovation process

* Legal constraints

* Interaction between stakeholders

 Exploitation of the information generated after the renovation works

(1) Source: BIMAREN project. Public Deliverable D1-1 Stakeholders requirements and Constrains. Available online
https://bim4ren.eu/download/d1-1-stakeholders-requirements-and-constrains/)
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Inefficiencies and Barriers of the renovation process %
o /

BARRIER

Lack or unaccurate
iInformation collected
used and exchanged
during the renovation
process

Barriers due to the
cultural approach to
work in the renovation
sector

H2020 G.A. 820773

CATEGORY

- Inconsistencies and lack of information in the measurements of current and new

components on the building

- Difficult to obtain enough and accurate information about the existing elements

(materials, structure...)

- During the preliminary and design phases the errors can often be cumulative and

need to be solved during the construction phase

- Lack of traceability and common information (budget, drawings...) to be shared

between different stakeholders

- Ddifficulty to conveniently update 2D plans during the execution of the works

- Lack of information about the progress of the works to the owners

- Culture of working on site to solve problems

- Unforeseen works appear due to the new requirements or unexpected situation

requiring quick answers. The human factor affects this decision-making process.

- Many companies use old fashion way of design and are reluctant to use BIM

methodology

- Public funding guiding current energy renovation works influences the decisions

adopted and the overall technical assessment is not sufficiently developed



Inefficiencies and Barriers of the renovation process %

Identified through the stakeholders elicitations achieved from questionnaires, interviews and workshops (1)

BARRIER
Involvement of different

of the renovation process

Legal constraints

Interaction between
stakeholders

Exploitation of the information
generated after the renovation
Works

Low level of digital information
exchange

H2020 G.A. 820773

CATEGORY

- Different price quotations depending on the phase (design, construction...)
stakeholders in different stages

Systems/products are often requested in the construction phase, without
having been consulted in the design phase

- Legal issues to solve about responsibilities of each stakeholder in the project
- Distrust about a joint participation of the Architect and Contractor in public

tenders

- Lack of confidence among stakeholders
- Many designers/technicians involved in renovation processes making

communication and information exchange complex

- The technical project is not delivered to the owner
- Preventive facility management of the building after renovation is not common

In residential buildings

- Manual data gathering in initial phases, using topographic instruments that

needs to be transformed into digital data

- Use of different formats (pdf, xIs...) that doubles the work as they need to be

transferred to another format for other software



Inefficiencies and Barriers of the renovation process %

Outcomes from the questionnaire “Survey about the BIM implementation in renovation processes”
launched to European AEC sector in the BIM4Ren framework (311 respondents over Europe) (1)

PHASES OF THE RENOVATION PROCESS CAUSING INEFFICIENCIES

R The critical phases in renovation are the
6% Construction, Technical Project

Diagnosis, and Information gathering,

which reveals

-the challenge of the onsite construction

phase in renovation,

-the technical difficulties in the

retrofitting design due to design and

-the need of knowledge about the

existing building

In use /
onstruction
Handover and close out 6% -\

27%
8% P S

/|

/

Strategic Definition /

10%

Information gathering and survey
13%

(1) Source: BIMAREN project. Public Deliverable D1-1 Stakeholders requirements and Constrains. Available online https:
H H2020 G.A. 820773 /Ibim4ren.eu/download/d1-1-stakeholders-requirements-and-cobstrains/) 1

Renovation Technical

Project
17%




Inefficiencies and Barriers of the renovation process %

Outcomes from the questionnaire “Survey about the BIM implementation in renovation processes”
launched to European AEC sector in the BIM4Ren framework (311 respondents over Europe) (1)

PRIORITIZATION OF THE INEFFICIENCIES OF A RENOVATION PROJECT ACCORDING TO THE BUSINESS’
[ Changes of the specifications by the customers over the project

Unforeseen works which cause deviations in time and cost 10,34%

Lack of communication between stakeholders involved in the project 9,91%

Undefinition of the requirements by the customer

Lackof information abot the existing uiing

33%
Difficulty of management of the legal aspects and permissions Th e Ch a nges Of t h e
Deviaton ofthe it budget o he works ificati
N — , specifications, the unforeseen
Strict requlations difficult to adapt to the requirements of the project
Tenders and procurement processes hinder collaboration eve nts’ toget h er W|th th e IaCk of
Innovations in the project are not well accepted
Unfulfillment of the hand-in deadline communlcatlon a re the Crltlcal
Non correlation of engineering projects with architectural ones
Lack of updating information along the course of the project issues s pec|f| c for the renovation
Technical difficulties on integration of solutions with the building . .
Lack of experienced resources to address the project an d t h € maln causes fO r tl me an d
Dealing with the neighbourhood during the works. t I
Delays in material supplying COSU 10SS€S
Claims Management
Inadequate organisation of the material receipted on-site
Overlaps in the warks which cause inefficiencies

Damages or quality faults in supplied material

H (1) Source: BIMAREN project. Public Deliverable D1-1 Stakeholders requirements and Constrains. Available online https:
H2020 G.A. 820773

/lbim4ren.eu/download/d1-1-stakeholders-requirements-and-cobstrains/) 12



Inefficiencies and Barriers of the renovation process

IMPACT OF THE PROBLEMS IN RENOVATION : GLOBAL RESULTS AND

SPANISH RESULTS OF THE QUESTIONNAIRE

Others

[ Difficulties of collaboration between stakeholders _

Incompatibility with the utilisation of the building

Dealing with the occupants during the work

Slight deadlines due to needs of occupants

GAIN BARRIERS TO OVERCOMB

IN RENOVATION:

Collaboration!! ":‘igh

Need of knowledge about the

(

\_

Lack of knowledge about the existing building which lead to
unforeseen actions

Lack of accuracy in the data gathering of the existing building

Inaccurate data from modelling of the existing condition _

M Spanish context W Global context

- E==
g

OPPORTUNITY FOR

DIGITALISATION AND Bim!!!!



Potential of BIM for overcoming the barriers %

BARRIERS OF THE RENOVATION PROJECT THAT CAN BE OVERCOME WITH BIM

Difficulty in the collaboration
o ) o between stakeholders
Incompatibility with the building use 18% The main expected value of BlM

3%

Dealing with the occupants during the \

works —_—

3% /

Unprecise data from modelling of the

Lack of accuracy in the data
gathering of the existing
building
30%

is related to:

- Accuracy of existing building
information

- Ease of visualisation of the
solution

- Time reduction: project
development and execution

- Cost reduction

- Organisation of documentation

Unknowledge about the existin)
building which lead to unforesee
actions
21%

existing conditions
19%

BIM is set to transform the sector and optimise the renovation process

H2020 G.A. 820773



Needs and requirements for using BIM in renovation W

From the barriers that can be overcome by BIM

=

Definition of the end user requirements for the use of BIM in renovation (1):

* Availability of a digital platform to share information between stakeholders.

* Integration of end-user needs throughout the process.
* Interlink between phases to enable continuity in the process and optimise performance.
* Provides a common database of the existing building available to all stakeholders at any time
* Need of a standardized renovation process

* Integration between cloud exchange platforms and BIM information tools.

 Combined use of new technology for data acquisition and easy conversion into a format readable by
design or evaluation tools.

e Specifically for building owners and administration, particular requirements needed to boost the
implementation of BIM, i.e. integration into administrative processes, training, updating hardware, etc.

1) Source: BIMAREN project. Public Deliverable D1-1 Stakeholders requirements and Constrains. Available online
H2020 G.A. 820773 https://bim4ren.eu/download/d1-1-stakeholders-requirements-and-constrains/) 15
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Methodology KPI4Ren for assessment the impact of BIM in

renovation %

DEFINITION OF KPI

A Key Performance Indicator (KPI) is a quantifiable measurement of the performance of
either the process during renovation or the building under renovation.

KPIs may relate to the building or to one or more of its parts, systems, components or
individual elements

HOW TO MEASURE THEM

0 Defining the measurement units

0 Defining the measurement and validation (M&V) protocol (who, how, where, when to
measure

0 Comparing the achieved values with the threshold values of the KPls

3 H2020 G.A. 820773



Methodology KPI4Ren for assessment the impact of BIM in

renovation %

STARTING FROM THE USER REQUIREMENTS => DEFINITION OF INDICATORS
FOR RENOVATION PROCESS

The indicators allow to measure the success of the renovation process
according to different criteria and relevance by stakeholder

PROCESS FOLLOWED IN BIM4REN FOR DEFINING THE KPIS

KPIS FOR ASSESSSING THE
PROCESS:
PROCESS KPIS
SELECT THE KEY BIM KPIS
INDICATORS FOR

INDUSTRIAL BUIDING
OWNER

IDENTIFY USER KEY ASPECTS FOR A
REQUIREMENTS SUCCESSED RENOVATION

DESIGNER CONTRACTOR

SUCCESS BY KPIS FOR ASSESSING THE
PRIORITY OF PERFORMANCE:
STAKEHOLDER ENERGY KPIS
ECONOMIC KPIS,
SUSTAINABILITY KPIS
SOCIAL KPIS

H2020 G.A. 820773




Methodology KPI4Ren for assessment the impact of BIM in

renovation %

Reduction of the visits to site

Complaint management o

Relevance for Relevance for
Key aspects for the success of a - Key aspects for the success of a I
renovation process Denaney Ieaaciars INER CInEN R e renovation process Designer o o' 8 dustry
Subcontr. owner Subcontr. owners
Accuracy of the data gathering of Jkk Jkk % Access to ﬁnanCiaI subsidies x
the existing building Maintenance cost reduction o
Easy visualisation of the solution [ e o Energy savings o
Reduction of delivery time Kk KKk Resident’s comfort improvement ik
Organisation of the s e e CC()jZ ar'md other pollutant emissions o
documentation reduction -
Cost reduction Kok Kok Kok Kk Support to the control quality ok
p Longer building lifetime ok
Improvement of the company’s sk sk % & — & —
reputation Aesthetic improvement of the building 55
— No need for the resident to leave the
compliance g ; .
P — Reduction of accidents on site ok
Justification of the Decision . sk - -
Making Reduction of unforeseen events on site ok
Easy replication Kk Kk Reduction of execution works time ok *
Easy collaboration with the client [ o £y (TErREem WD TS e Eizne - -
- Integration of requests from residents & L
Integration of requests from * . o
residents Increase in the building value *
Reduction of the visits to site - Organisation of the material onsite ok

H2020 G.A. 820773 Presentation title + Location + Date 19




Methodology KPI4Ren for assessment the impact of BIM in @
renovation IM4Rer

KEY ASPECTS OF THE RENOVATION PROCESS BY STAKEHOLDERS WHICH LEAD TO THE KPIS
IDENTIFICATION

* For designers:
Aspects such as accuracy, easy visualisation, data maganement, time and cost reduction in renovation are key
for designers, while the integration with residents as well as reduction of site visits are less relevant.

* For Contractors&Subcontractors:

Aspects such as accuracy, easy visualisation, time and cost reduction , easy interaction with architect, and
unforeseen events reduction in renovation are key for Contractor and Subcontractors.

* For Building owners:

Aspects such as cost reduction, comfort improvement, maintenance cost reduction and energy savings and
longer lifetime are their main priorities for owners. However they do not value the increasing of building value
or avoiding to leave their homes while the construction works

* For Industrials (Suppliers and Manufacturers):

Aspects such as reduction of delivery time, cost reduction, easy interaction with the architect, attention to the
residents’ requests and organization of the on site material are their main concerns.

H2020 G.A. 820773 Presentation title + Location + Date 20




Methodology KPI4Ren for assessment the impact of BIM in
renovation AIMARAE
\,/;Q\/‘\/

KPIs defined in BIM4ren for assessing the renovation PROCESS.:

Process KPIS: BIM KPIS:

* Time Savings * Interoperability between tools

* Processes repeated * |ntegration of stakeholders

* Cost Savings requirements

 Waste Generated * |nvestment / training required for BIM

e Disturbances * BIM trained workers

* Level of Digitalization of the * Level of Involvement of stakeholders
process in phases

e Resources Consumed e Communication between stakeholders

H2020 G.A. 820773 El uso del BIM para rehabilitacion: oportunidades y barreras: Proyecto BIM4Ren. 11 de Noviembre 2020 21




Methodology KPI4Ren for assessment the impact of BIM in o
renovation 2 ’/\l\/‘//
N \/

KPIs for assessing the PERFORMANCE of the renovated building

Energy KPIs Economic KPIS:  Sustainability KPIS: Social KPIS:

* Final energy * Investment * Recycled material * Thermal comfort
demand e Payback period content * Average

* Heating &cooling  * Accessibility to e Carbon Footprint Temperature
demand financing * Water Consumption e Average

* DHW demand * Waste generated Humidity

* Final energy * CO2 emmisions * Air Quality
Consumption e Sustainability * Fresh air

* Energy Savings ) Labelling * Daylighting

* RES production

S8 2020 G.A. 820773 El uso del BIM para rehabilitacion: oportunidades y barreras: Proyecto BIM4Ren. 11 de Noviembre 2020 22




Methodology KPI4Ren for assessment the impact of BIM in

. g -
renovation ! ’QL/‘//
N \\\/
Example KPI: PROJECT COST PREDICTABILITY
CODE PR1.4 UNIT %
GOAL Improve project cost predictability.
DESCRIPTION It allows monitoring tht.a project cost predictability |.n ?rder to lower risks. This KPlI compares the tendered cost of the process to
the actual cost, measuring the accuracy of the prediction.
UNIT %.
MEASUREMENT
& VALIDATION

When the cost predictability is high ,the risk of tendering cost is low. One of the biggest issues of the building industry is the
COMMENTS lack of accuracy when predicting cost, which generates budget overruns and economic losses. Literature asserts that BIM
methodology benefits project cost tendering. The model’s accuracy is higher and predictability should get benefit from it.

H2020 G.A. 820773
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BIM based renovation workflows 1Y /l oy

MOTIVATION:

The huge amount of typologies, activities and stakeholders involved in renovation, together with the lack
of standardization lead to a high inefficiency in the process.

Traditional workflows in construction are not structured enough for automation

The stakeholder’s requirements and roles need to be included in the process through a collaborative
platform serving a quicker, collaborative and most efficient process for renovation.

Given the fact of the concurrence of multiple actors in renovation, with various skills, knowledge, tools,
applications, and software, the organization of the information generated, adapted, exchanged, and
interpreted becomes crucial.

Although BIM arise to obtain a common framework to work together by means of conceiving digital-
based models, the standardization of the ?rocess is needed for a BIM-based digital workflow

The integration of stakeholders, requirements, and technologies in workflows as a
first precondition to automate the process




BIM based renovation workflows IR

CHALLENGES

The standardization of digital-ready workflows will allow to reach higher rates of application of the BIM
methodology in the renovation sector. The digital workflows represent the renovation process and information
requirements in a structured framework, according to the involvement of different stakeholders

The collaborative workflows for renovation play a crucial role in the integration of the phases and stakeholders
around the digital modelOnly suitable harmonization of terms and roles will allow one to set the basis for a
common understanding, which leads to a collaborative environment for the necessary optimization of the process.
A standard classification for typologies, phases, and stakeholders involved in a renovation process facilitates the
design of renovation workflows

The BIM methodology relies on interoperability as the way to reduce the barriers that hinder the exchange of
information, as a result of the use of open standards, such as IFC (ISO 16739) and related standards which are being
promoted by buildingSMART

In the case of BIM4Ren, the digital workflows support the definition of the software system architecture and
associated tools developed in the project. The workflows will help to digitally implement the renovation project,
guiding the use of the software platform or tools, with the ability to support or execute the linked tasks to cover the
whole renovation process.

H2020 G.A. 820773



BIM based renovation workflows %

NEW CONSTRUCTION WORKFLOW VS RENOVATION WORKFLOW: New challenges in renovation

General workflow of the construction process

STRATEGIC CONCEPTUAL TECHNICAL
> DEFINITION >> DESIGN >> PROJECT >> EXECUTION >> HANDOVER>> IN USE >

General workflow of the renovation process: new challenges

COMPATIBLE SOLUTIONS
WITH THE BUILDING

TECHNICAL
STRATEGIC DATA DIAGNOSI CONCEPTUAL IN
> DEF|N|T|ON>> GATHERING >> S >> DESIGN >> REyROO\{IAEZ!rON >> EXECUTION >> HANDOVER >> USE

NEED OF KNOWLEDGE OF INTEGRATION WITH
BUILDING RESIDENTS’ EXPECTATIONS

New challenges arise in the retrofitting process that BIM can address through higher data accuracy,

collaborative working and the ability to implement more technically demanding solutions.

H H2020 G.A. 820773 Presentation title + Location + Date 27



BIM based renovation workflows M/ l a7
e \/

Methodology for defining the renovation workflow:

. .. ) ) L The OpenBIM standards
OBJECT: to transform the implicit knowledge from the stakeholders involved in the building paradigm.

renovation process, not structured enough for automation, into an OpenBIM digital process

based on the BIM standards

Process
RESULTS: OpenBIM ready workflows that represent the renovation process and information A
requirements according to the involvement of different stakeholders. Those workflows are the
basis for the future development of specific products and tools for boosting digitalization and Data MVD Dictionary

interoperability in the renovation process. IFC IFD

The methodology relies on several standards promoted by BuildingSMART International
(BSI) such as IFC (Industry Foundation Classes) , IDM (Information Delivery Manual) , usually
complemented by the graphic language BPMN (Business Process Modelling Notation), and
MVD (Model View Definition) and IFD (International Framework for Dictionaries).

Example of a Business Process Model and Notations  Graphic language BPMN provides an interoperable and standard representation to
understand and represent the communication and data exchanges between participants
and activities.

The BPMN models are comprised of diagrams built from a limited set of graphical
elements, which simplify the understanding of business activities and processes for both
business users and technical users, since it provides a structured way to graphically
share processes.




BIM based renovation workflows —
N

Generic renovation process represented in a BPMN diagram
RENOVATION PROCESS

PHASES/
ACTIVITIES

OWNER

Strategic Conceptual | Handover and In Use
Decision Design I Close Qut

N — :
4 i
nd e Renovation :
=z .
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BIM based renovation workflows %

Specific facade renovation BPMN diagram.
(Zoom of the design phase as an expale)
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BIM4ren Approach for set-up of Renovation Workflows QAR /l/ F

CHALLENGES AND GOALS:

There is an increasing amount of options to configure design workflows.
Use of BIM will foster and accelarate development of new tools.

Use of building simulation is key to optimize renovation. They provide necessary input to KPI-based
design decisions.

Simulation can be done with different levels of accuracy, depending on used simulation methods.
Simulation methods and provided results typically correlate with:

* Accuracy, type and amount of input data

* Required skills and experiences of the domain expert

» Effort and time to run the simulation and provide requested results

=

Main goal is to collect and generalize information about renovation workflows
and to use that knowledge to set-up project-specific workflows.




BIM4ren Approach for set-up of Renovation Workflows

Main steps: 1) Select KPIs and specify target values by owner and users

mfﬂ;’\
I

KPl examples
1) Costs
2) Energy consumption

3) User comfort

H2020 G.A. 820773




BIM4ren Approach for set-up of Renovation Workflows M /l oF

Main steps: 2) Identify tools that can generate requested KPIs for a given design

Simulations tools for
m €7 : . .
' 1) Estimation of renovation costs

.@u

2) Calculation of energy consumption
3) Estimation of user comfort /‘

1

K¢

w
N
A
|=|
B R

u
~
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BIM4ren Approach for set-up of Renovation Workflows 2V /L oy

AT IS

Main steps: 3) Derive workflow proposal from generalized, configurable BIM4ren workflow

mf(ﬁ}”\
I

-

A .'-'r':'3
0 %W ) Create workflow by

@ %Oj = adding further tasks and tools for

B 1) Data gathering of as-is design

H2020 G.A. 820773 2) Design tools for to-be design



BIM4ren reference workflow [\ /l/ aF

OVERVIEW:

Modelled in Business Process Modelling Notation (BPMN), mainly for documentation purposes
Identify main tasks and its dependencies

Being configurable:

* including alternatives, e.g. on-site vs. off-site data gathering

* having generic tasks like building simulation being further specified by its export requirements
Focus on early phases with:

* project set-up (Intialization & Strategic Planning)

* data gathering (Model Creation & Enrichment)

* design simulation based on design proposals (Audit & Design)

» design evaluation (Evaluate Scenarios)

=

BIM4ren reference workflow is part of the knowledge base and
covers various types of renovation.




BIM4ren reference workflow - Overview

Workflow Overview

Initialization & Strategic Planning b Model Creation & Enrichment > Audit & Design ), Evaluate Scenarios
s s s
| | |
| | |
| | |
| | |
Select KPls e aaaaeaaeaaaaa PP S S .
| | |
| | | Evaluation-
] | | | tools
E | | | KPls + Goals
% | l e
=
5 Cictect renovation ' | S R e
3 Scenario | |
= I I
. | |
Prodluct | | Economic KPls
PaR- Dratagathering- Inforgation } Design- Simulation- } . Compare apu
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BIM4ren reference workflow - Overview

Workflow Overview

Data Storage (Krogi)

File management

BIM Modell-
management

Energy KPls

Initialization & Strategic Planning b Model Creation & Enrichme; Audit ), Evaluate Scenarios
s Fl
. Exchange ‘
| |
' T f irem |
L N S ypeor | Requirements |..., ...
| I .
| T | | Evaluation-
g | 00ls I tools
H I | KPIs = Goals
-] | Po
: o | ‘
5 Select Rer . L T
= : — | | -
3 Scenario | |
-] | |
: | I
TaS kS Prodluct | | Economic KPls ﬁ?ﬂ
PoR- Datagathering- '”ﬁ'\‘;’n’;::'“‘;” | Design- Simulation- | ..y compareana
tools tools HUAC . | toals toals | - Evaluate Design
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| Fquie . ot ) | | Redesign
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| geum_etry + | prepared to start prepared to start |
: HVAGT + . } simulations simulations }
| | |
| | |
| | |
| | I'fE‘]Simulate |
g --------- } To-Be scenario |
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BIM4ren reference workflow - Project set-up

kick-off and early feasibility study

Projs

Building Owner

Decision about renovation project

Message to
check renovation
options

Check as-is
situation

Improvement

recommended

Start repovatio

Programme of requirements (capture client requirements)

& Select EE;mgram of

relevant KPIs. Requirements

Perfarmance KPls =
Gaps to the To-Be buildings
(inputto Programme of
Requirements)

= —

renovation scenarios

Taals:
- 3BTaol?
- Base+
- [ES HOME/MCA
- Renovation Planner (NBK)?

) Involve experts and start renovation project
,
Tools:
- |ES HOME/MCA
- BASE-
Check renovation
—>

scenarios

seenextstep -> simple
simulation as an
alternative

Early feasibility study with
focus on reducing energy
caonsumption,
use OSM data and rough
building data

Toals:
- [ES HONE/MCA
- Renavation Planner

Check client
reguirements and
propose next steps
(OSAP = BIMQ)

Agree on project
oals and

Set-up of main project|
infarmation

User KPls
(Target values)

|
|
- - | . .
: : . project : . :
Tools: . . : } . .
- OSAP Landing page : Tools: : . : | : .
- 3BTaol? : - 3BTool : : : | See comments 3
Praleps? T . TUER : : : ! from Giulia [;Etﬁu:;:;?:
-UBR H H : : ; 1
: : . . I QGG boundaries (min,
: . : . : | dependencies P
: . : : : ! and ol
. : h I et Target Values
T - T _ | consequences .
: : : | o
: Owners will have different : : } :
. motivations to start a : Use "‘C':: “:1“"“ . | ey Collect KPIs by :
. : . similar buildings : .
: renovation project. Manyi : : } Occuppants .
5 : may not have to decided ifit : - |
: is necessary at all. : : |
M This first step is meart to M : | .
. convert an idea into a . - ! :
B renovation project - | R
. : . | Taals: .
. : : | -veTU?
. . I
: : . | .
5 : : : | : .
=3 . : : | :
g . : . | .
£ : : : : .
= . . | . .
E : : | : :
4 : | :
= . . | .
£ . : . ! : . .
- . | .
: | .
. : | .
: - Taols! . !
: : -0sAR : | : :
T
|
|
|
|
|
|
|
|
|
|
i List of KPls -» PoR, eg. energy Define the
| preselect required consumption, level of
: simulationmethods cost, RO, . renovation
i
|
|

Define & select
renovation scenarios

g
‘Workflow set-up

High-level “Journal of
Changes"?

Start
renovation
project

Safety, Usability, Income,
Expenditure, Profit/Savings




BiIM4ren reference workflow - P

roject set-up

kick-off and early feasibility study

Projs

Building Owner

Decision about renovation project

Message to
check renovation
options

Check as-is
situation

- OSAP Landing page
- 38Tool?
- Proleps?
-UBR

Toals:
- 3BToal
- UBR

Improvement
recommended

Programme of requirements (capture client requirements)

& Select

relevant KPIs.

EE;mgram of

Requirements

Decision point:

| Estimate if project goals
can be achieved

rt renovation project

Defing To-Be
situatfon as

Taals:
- 3BTaol?
- Base+
- [ES HOME/MCA
- Renovation Planner (NBK)?

boundaries (min,
max) -

: Owners will have different

N motivationstostarta

. renovation project. Many

- may not have to decided ifit
: is necessary at all.

N This first step is meant to

. conwvert an idea into a

Project Manager

renovation project

Use KCPs to find H
similar buildings M

&

Collect KPIs by
Occuppants

Specify
checkable
project goals

Toals: .
- OSAP .

Perfarmance KPls =
Gaps to the To-Be buildings
(inputto Programme of

Requirements)

Taals:
-VGTU?

Set Targét Values

seenextstep -> simple
simulation as an
alternative

Check renovation
scenarios

Early feasibility study with
focus on reducing energy
caonsumption,
use OSM data and rough
building data

Toals:
- [ES HONE/MCA
- Renavation Planner

Check client
reguirements and
propose next steps

(OSAP = BIMQ)

. renovation
. project

Agree on project
oals and

Set-up of main project|
infarmation

User KPls
(Target values)

Safety, Usability, Income,
Expenditure, Profit/Savings

set-up

Tool selection
and workflow

Define the Define & select
level of renovation scenarios
rengvation

g
‘Workflow set-up

High-level “Journal of
Changes"?

Powered




BIM4ren reference workflow - Data Gathering

% Message to
H create a BIM
2
F
g
a
o Survey HVAC BIM
g needed?
5 Oy Collect all Ass &, obtain
< information about the Architectural
building EIM
Ready to enrich
EBIM for mare
detailed As-Is
evaluation
.................................................... [& Oltain
HVAC BIM
2 |¢
i E 20 Drawings
E GIS,
Product sheets
(]
g ﬁgbmite Building
£
? survey
'-; Survey for HVAC needed?
£
E‘ Doweneed aseparatedata
5 enrichment process (BIM2BEM),
w oris that already coverad by
HVAC2EBIM?
‘What about structural data?
2 ] ]
! Document BIM Maodell-
management management
Powered by

Modeler



BIM4ren reference workflow - Data Gathering

Data Gathering

Architect & Project Manager

Message to
create a BIM

Oy Collect all Ass

building

information about the

Toals:
- Plan2EBlM
- GIS-2IFC
- PIECE?

Survey

——
‘ L1 Obtain
Architectural

EIM

HVAC BIM
needed?

Ready to enrich
EBIM for mare

HVAC Engineer

N
69') Obtain

HVAC BIM

Tools:

detailed As-Is
aluation

- HVACZEIM

Survey for HVAC needed?

Do weneed a separatedata
enrichment process (BIM2BEM),
or is that already covered by
HVAC2BIM?

‘What about structural data?

20 Drawings
GIS,
Product sheets
- Toaols: ﬁgb
E] - KROQI (data storage) nsite Building
g - MassDoc? survey
s - CN-BIM
E - UBR
g
z Tools:
A - Matterport
- MeshMantics
- AR2Build
- CAlAT
- DAGABCT
- ——
: ] ]
=
3 Document BIM Modell-
management management

- BIMServer
- TripleStare

Tools:
- KROQI

- O3AP?

BIMARen

Decision point:
Onsite survay vs. data
extraction from drawing

Merge results if data
extraction from drawings
and survey was used.




BiIM4ren reference workflow - Data Enrichment

Message to enrich
As-ls ar
Tao-Be BIM
- We may need a
series of data
conversion steps Is data inthe
correct format, is

data missing?

2 i
(Optional Step) Enrich BIM [Opticmal Step)
Check & Convert Check & Convert

Dresign &

Architect, HYAC Engineer or other domain expert

Enrich BIM (BIM Server & BIM Bots)

Start Audit,

Simulation

O e

- e ageman
management enrichment management

Data Pool

Bl Madell-

Powered by

bizagi

Madeler




BiIM4ren reference workflow - Data Enrichment BIM@Z,

Quiality ensurance and
data conversion

Message to enrich
As-ls ar
Tao-Be BIM

- We may need a
series of data .
conversion steps Is data inthe
correct format, is

data missing?
= (Optional Step)

Enrich BIM Check & Convert

S,

(Optional Step)
Check & Convert -

Start Audit,

Dresign &

\mrﬁuaton
fo

Chedc and comersion ofthe data Add missing information

might be better bundled with the

designand simulation task (see for further simulation

Audit & Design)

Architect, HVAC Engineer or other domain expert

Data checks and conversion
should be done autom aticlly

Enrich BIM (BIM Server & BIM Bots)

- —

£ -
BIM Maodell- Catalogue for BIM Madell-
management enrichment management

Data Pool

Powered by

Madeler



BIM4ren reference workflow - Design and Simulation

Message to start evaluation
of As-Is situation and to
design the To-Be situation
according to the PoR
- PoR List of
E . relevant KPIs
‘é EB)Create &
§ Coordinate > + 4‘-@
E B TiEE Check use of Check use of Refine Design A
z T heat pump? solar energy or simulate Use for
H) Check As-Is . KPls evaluation
situation?
Toals: Tools:
- RenoScene - 0sAP?
- IES HOME/MCA, : - RenoScene?
. - [ES HOME/MCA
= E%«?sigr\ heat ‘%esignsnlar
§ pump energy
g We should be openfor
& any other kind of design
Journal of Tools: Tools: steps. What is maybe
3 i Changes - HeatPuRe [FISE) - BIMSolar PY=T already missing?
L]
:§
< E&},I'\orf:—Term &
FDD Cost
(Optional Step) Estimation
- Check & Convert
£
% Type of &
3 simulation 2 E’I‘et’m’ . Use as base 5 O e
E A|Snv|\u a_twor;_o line far (Cptional Step) Si Tetr'gy f
Z 1s situation evaluation Check & Convert imulation o
E’ - To-Be situation
= Tools: :
£ - LBD2IFC [P
=
] - IFC2GB -
8 - veGenerator? ~ . & LcA
Checking 80T Tools (As-s Sim}: -
. - VE (IES) : KPI simulation toals:
- FDOD [FISE)? : VE
- Proleps? . - B-Best/LCA
- Base+ . -FDD7T
. £ tool?\:r:m)” i Do we have more
. . types of To-Be simulaton?
. - BASE+(Cost Estimation) - 0 -
e R IR N Slmllartn;‘];sl’?dmtt:}lssmﬁ be
types of As-ls endenie
- simulation?
g
g
&
=
£ Energy KFls
a




BIM4ren reference workflow - Design and Simulation

Message to start evaluation
of As-Is situation and to
design the To-Be situation

according to the PoR

Design to-be situation

PoR

= List of
E relevant KPIs
; EB)Create &
S Coordinate »
% B=mndEE] Check use of Check use of Refine Design
; T heat pump? solar energy or simulate Use for
H) Check As-Is . KPls evaluation
situation? Trerreeee .
Tools: : Tools:
- RenoScene . - OsAP?
- |ES HOME/MCA : - RenoScene?
- . - [ES HOME/MCA
= E%«?sigr\ heat ‘%esignsnlar
§ pump energy
g ‘We should be openfor |
any other kind of design /_ . .
e | R | Simulation of
3 i Changes - HeatPuRe (FISE) - BIMsolar PV~T already missing?
2 e as-Is situation
£
< A E&},I'\orf:—Term &
FDD Cost
(Optional Step) Estimation
- Cherk & Convert
£
% Type of &
3 simulation 2 E’I‘et’m’ . Use as base 5 O e
E A|Snv|\u a_twor;_o line far (Cptional Step) Si Tetr'gy f
Z 1s situation evaluation Check & Convert imulation o
E'. To-Be situation
= Tools: 1
£ -LBD2IKC | el 1 1
: e : & Simulation of
g - veGenerator? . . LCA
| s BT Tools [As-ls Sim}: - a A
o = . wrsmgoneos to-be situation
- FDD (FISE)? . -VE
- Proleps? . - B-Best/LCA
- Base+ . - FDD7?
-G liance &
Do we have more
) MSEmgf“dm) types of To-Be simulation?
e R IR N Slmllartn;‘];sl’?dmtt:}lssmﬁhe
types of As-ls endenie
- simulation?
g
g
&
% Energy KPls
a




BIM4ren reference workflow - Evaluation

Renovation Project

Message to start evaluation
ofproposed designand
simulation results

Evaluate Scenarios

. Improve design
FoR & KPIs ! N

s

.. + Construction

After Renovation - In Use

Datapool

Bl + simulationresults of
selected KPIs of proposed
renovation scenariofs)

|
1
1
1
1
1
1
|
. |
= - |
g : I
g B ﬁgh : cgh
E‘ Compare and | Collect feedback
T Evaluate Design | from Occuppants
] 1
@ 1
Does the design Start detailed 1
fullfil the PoR? design, :
procurement |
Do we need a and | Taals:
TeEs - - i - Feedback BOT
_IES HOME/MCA redisgn or more construction | o
. alternatives? - REACT
- BIM viewer | _CN-BIM?
. |
| o
1
1
T
1
|
E ﬁg—" Mot really related to
E On-site project Evaluation, but should
‘g'; management be included in the
E diagram
L}
=
]
L1}
B
o
Toals:
- Refurbify
- WRMP




BIM4ren reference workflow - Evaluation

Renovation Project

Message to start evaluation
ofproposed designand
simulation results

Evaluate Scenarios

]

Improve design

.. + Construction

After Renovation - In Use

Compare as-is with

various to-be alternatives

Datapool

Bl + simulationresults of
selected KPIs of proposed
renovation scenariofs)

1
1
1
1
1
PoR & KFIs |
. . |
. - |
g : !
g B ﬁgh — : cgh
g = Compare and | Collect feedback
T = Evaluate Design | from Occuppants
] 1
@ 1
Does the design Start detailed | 1
. fullfil the PoR? design, : :
- procurement | |
Tools: Do we need a and | | Tools:
i i Feedback BOT
_ IES HOME/MCA redisgn or more construction : : o
~BIM vi alternatives? i EACT
TEE | CM-BIMT
- I I =
| 1
| 1
T T
| | \
| |
|
H : & Not really related to
E | On-site project Evaluation, but should
‘é | management be included in the
] ! diagram
= |
= |
] |
= I
2
& |
|
: Tools:
| - Refurbify
+ - WRMP
| =
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
1

Later phases:

Detailed design
procurement
construction/refurbishment
hand-over

in-use




BIM4ren - task tool matrix

Identify potential tools by task selection

A B |c D | E[F[6[H 1 K[L M[NpPP|[QRS[T[U[V[W[ X[V Z|6pACH SRS R t
! enovation
b |-
a i g
i3 [asks
] i 3 g : s
3 u g i 2
“ R : £ 5 & 2 2 i 5 : i
"\ . & HEIE-EE BN A AR 3 FRR
BIMAREN RSN SFRR AN B0 08 SO RN URRRRENE S i, b
¥ = g ¥ §g 2 § 35 s E 3 & g & 8 & s & 5 £ 2 g
s 4§ g s § : B o 509 2 E s g s 3 & 3§ 2§ =
52 e ¢ = g 5 8 § £ g § & g E 3 v:IE ¢ % 3 H g
Tools/Tasks « 8 & 3 & & 3 £ 5 £ 3 =z £ £ & = £ 3 F 2 = & © <
OO S 5 £ 2 B g & § 3 £ E = 2 2 B g = ¢ 2 ¥ & :x oz i 3
$ £Bpoe f § 5 &<y : PS5 o3 ¥EOEE:3go;otod
H H £ T & = = i i ER
§ ¢ 5§ : 8 ¢ 52 5 fEo® £ " £ & & 3 ES 8 g ¢
g 3 g g 3 : [ ° @ =
g 8 ¢ £ 5 £ &20° 3 H 5 5 & %
£ 8 i 3 5 2 2 8 TOOI
H 5 g -
FR
8 H 3 .
: . alternatives
3| \ PROLEPS X X 2
4_ 3Btool X X X 3
k)
6 | CAIA [Context Aware Image Acquisition) X 1
7 | UBR 0
3_ GIS2IFC X 1
9_ Plan2BIM X 1
10 | PIECE x 1
11| MassDoc X 1
127 Short-Term FDD X 1
13_ HVAC2BIM j—— -
: Multiple
15 | AR2Build 1
16 | Matterport 1
7 MeshMantics 1
i5]
19 | BIMsolar PV+T 1
20 | SMACH 0
21| HeatPure 1
2 | VE2018 2
23| B-BEST 2
2| VE/IES 2
25| MCA Tool X X X X X 5
2| Base+ * * * 3
7 Compliance & Regulation Tool x 1
28
23| LoD Lifter + Catalogue Editor X 1
20 | MaestroBot 0
3| B4R Open Catalt (Object 0
2| Feedback BOT % 1
33| OpenBIM services environment [BIM storage, checkers and converters) X 1
3| KROQ! x 1
35_ BIM2BEM X 1
30
37 | CN-BIM X X 2
38 | osap X X 2
39 | BIMQ X 1
40 | VRMP X 1
41 BIMServer and BIM Bots X 1
7] Refurbify X 1
4| Dagabot o
| Renovation Planner X X X X 4
45
46 | 3 1 0 1 1 4 1 2 3 3 4 1 2 2 1 1 4 1 1 2 1 4 1 1 2 3




BiIM4ren - task tool card

Identify potential tools by task selection

© e e W

AA AR AC AL AE AF AG AH

Tools/Tasks

Check as- i situation

Compare performance with other buiklings

Callect KPh by Occuppants

select relevant KPk

Program of Requirements

Compare renovation scenarios

Check renovation scenarios

Check client requirements and propose next steps

Collect all As-k information about the building

Obtain Architectural BIM

Onsite Buiking survey

Obtain HYAC BIM

Check & Convert
Enrich BIM
Short-Term FOD
Design heat pump
Design solar energy
Consolidate design
Cost estimation
Life Cycle Analysi

Create & Coordinate Design (JoC)
Energy Simuhtion of As-k situation
Energy Simulation of To-Be situation

re and Evaluate Design

Onsite projed management

Collect feedbacHffrom Occuppants

PROLEPS|
3Btool

CAIA (Context Aware Image Acquisition)
uBR?
ais2iFc
Plan2BIM
PIECE
MassDoc
short-Term FOD
HVACZBIM
REACT
AR2Build
Matterport
MeshMantics

BIMsolar PV+T
SMACH
HeatPure
VE2018
B-BEST
IES HONE?
MCA Tool
Bases
Compliance & Regulation Tool

LoD Lifter + Catalogue Editor
MaestroBot
B4R Open Catalogues - (Object standardized open catalogues)
Feedback BOT
‘Open BIM services envi (BIM hecks d
KROQI
BIM2BEM

NBIM
osAP
BIMQ
VRMP
BIMServer and BIM Bots
Refurbify
Dagabot??
Renovation Planner

x

>

w

[T e

FuNarm e o

x
FEE RO R

H2020 G.A. 820773

Further details for
each task tool
combination

FO R R RN

7

BEM Expert

VE/IES:
Energy Simulation A A A

of AS-IS Situation

Q®

4 A

BEM, gbXML BEM, veXML

Energy consumption, Energy costs




BiIM4ren - task tool card

Identify potential tools by task selection

Data requirements: |\

Output
(high-level
categorization) &%

pert

nnnnnnnn

uuuuuuu

BBBBBB Data requirements:
Input
(high-level
categorization)

B-BEST
24 IES HONE:
25 IcATged /X X %X X X
E3 Bases
7 com & Regul ool
£
29 LoD tal
30
31 BaR an alogues)
2 sk
3
34 KROQI
35 IM2BEM
£
7 e
38 OSAP
39 BIMQ
40 VRMP
4 BiMServer and BIM Bots
&2 rbify
3 bot??
44 rovation Plann:
2
4/ 3 1 o2 1 4 1 2 3|38 a4 1 2 2 1 1|3 1|13/ 1|3 1

A

VE/IES:

BEM, gbXML of AS-IS Situation

Q®

/ﬂ\ Energy Simulation /ﬂ\ /ﬂ\

BEM, veXML

OJOR—

Energy congumption, Energy costs

H2020 G.A. 820773

/

Data requirements:
KPI-Output
(detail specification)




BiIM4ren - task tool card

Identify potential tools by task selection

Domain and level of
expertise

A A

BEM, gbXML

7

BEM Expert

VE/IES:

Energy Simulation /ﬂ\ /ﬂ\ /ﬂ\

of AS-IS Situation

BEM, veXML

OJOR—

A B C D E F G H Il K L M N P Q S T u v
1
N
H 3
2 N £z H 3 H F
T e s £ 5 8 2 ] g = H
AR SRR BN 00 B BRR-AN A iF
£ 3 L & &2 g ¢ £ 3 3 £ E = i a8 2 B E 5 -8 3 = g &
g £ § £ g = & ¢ = E 2 8 2 < g 2 £ § & £ & § 3 £ ¢
£ 3 8§ : 2 i 5 § § 2 = 5 & £ E %5 z £ 3 EF 5 % s H H
Tools/Tasks = § & 2 & E 37 £ oz =2 2 -] £ & : £ % : 3 2 % @
fogog ;T E o B 5% 8 s 2§ i35 g %o4iE S0
P = § E g g € = g & 2 § 5 2 3 2 & § % ¢ H E =z
2 € 3 @2 B E < = - s « - E & 2 3 E 5 PR
i3 " g EroE o380 B 2 H £ 3
g 8 < F s § 2 H g g s 4
g R S £ H E
H 3 £
8 I 3
2 $
3 PROLEPS X 2
4 3Btool X X X 3
3
] CAIA (Context Aware Image Acquisition) X 1
7 UBR? o
8 GIS2IFC X 1
9 Plan2BIM X 1
10 PIECE X 1
n MassDoc X 1
12 Short-Term FDD x 1
13 HVAC2BIM x 1
14 REACT X 1
135 AR2Build X 1
16 Matterport X 1
7 MeshMantics X 1
I
19 BIMsolar PV+T 1
20 SMACH o
21 HeatPure 1
2 VE2018 2
23 B-BEST X X 2
24 IES HONE? o
25 MCA Tool X X x X X X X 7
26 Bases X X X 3
7 ‘Compliance & Regulation Tool X 1
=
2 LoD Lifter + Catalogue Editor X 1
30 MaestroBot o
Ell B4R Open Catalogues - (Object standardized open catalogues) )
32 Feedback BOT X 1
3 ‘Open hecks d X 1
34 KROQI X
35 BIM2BEM X
@
37 CN-BIM X
3 osaP X .
: x Effort/Durat
o orvburaton
41 BIMServer and BIM Bots X
42 Refurbify
4 Dagabot??
a4 Renovation Planner X X X T
pes
46 3 1 0 2 1 4 1 2 3 3 4 1 2 2 1 1 3 1 1 3 1 3 1 1 2 3

H2020 G.A. 820773
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BIM4ren workflow in pilot projects F\)?)/Lm

N Y

Workflow + tools selection for:
* French pilot

* [talian pilot

e Spanish pilot

H2020 G.A. 820773




BIM4Ren

TRAINING

BIMQ
Knowledge base about renovation
processes

This project has received funding from the H2020
programme under Grant Agreement No. 820773




BIMQ - capture data requirements for tasks /l I

OVERVIEW:
* Based on IDM/MVD methodology from buildingSMART

* Focus on definition of Exchange Requirements including the mapping to IFC and other data structures
(e.g. gbXML)

* Basic setup for link to process specification (IDM and BPMN diagram):
» Differentiate between responsibilities (actor roles) and project deliveries (types of BIM models)
» Specify project phases with all relevant use cases (tasks)

* Specify resources like classes and properties (may splitted into KPI, design parameters, .. )

* Link properties to classes and tasks (input and output)

H2020 G.A. 820773




BIMQ - basic set-up (actor roles)

My Projects~ Settings ~

Project Setup~

BIM4REN - Specification of Tools and Workflows

| Add Actor Template Import

Excel Import/Export

Project Requirements~

Documentation ~

Language ~

Account / Help ~

| Actor

) | Code

| Actor ‘ Code | Description ‘

Actor

BIM Coordinator
Building Administration
Construction Company
Control Desk

Cost Controller
External Certification
Financial (funders ...)
Lifecycle Engineer
Local Authorities
Maintenance
Occupants

Product Manufacturers
Urban Planner

Waste Management and Disposal
Structural Engineer

MEP Engineer

% Code

| @ search...




BIMQ - basic set-up (phases)

My Projects~ Settings ~ Project Setup ~ Project Requirements~ Documentation ~ Language ~ Account / Help ~

BIM4REN - Specification of Tools and Workflows

| Add Phase | Template Import Excel Import/Export

I: Phase :I I: Code \ +

‘ Phase | Code ‘ Description |

| Q. Search...

Phase Code Description —

Strategic Definition PhO1 Phase for establishing the project vision and means to satisfy the client's business or public service requirement, including site selection, planning considerations, e... [i]
Data gathering and survey PhO2 = i)
Diagnosis PhO3 - [}
Renovation Conceptual Design PhOo4 - m
Renovation Technical Project PhO5 - [}
Tendering and Construction PhO6 = i)
Handover and close out PhO7 - [}
In Use and Maintenance Pho8 Phase in which owner or a designated agent occupies, uses, and manages and maintains a facility, which may also include partial or whole facility renovation, repair.. @

Showing 1 to 8 of 8 entries
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BIMQ - basic set-up (use cases/tasks)

My Projects~ Settings =

Project Setup

BIM4REN - Specification of Tools and Workflows

Add Use Case | Template Import |

Excel Import/Export

Project Requirements~

Documentation «

Language ~

BIMARen

Account / Help ~

| Select template from my projects

v v Identify method

\ Use Case ‘ Code ‘ Description \

Use Case

3BTool

3BTool

Base+

Base+

BIMServer and BIM Bots
BIMServer and BIM Bots
BIMSolar PV+T

BIMSolar PV+T

Compliance & regulation tool
Compliance & regulation tool
Short-Term FDD

Short-Term FDD

HeatPuRe

HeatPuRe

IES HONE

TFS HONF

Code

3B-IN

3B-OUT

Base+IN

Base+OUT

BBB-IN

BBB-OUT

BSolar-IN

BSolar-OQUT

CRT-IN

CRT-OUT

FDD-IN

FDD-OUT

HeatPR-IN

HeatPR-OUT

HONE-IN

HONF-OUT

(® Name & Code

() Name

() Replace by imported element

Input for Benchmarking of Building Performance and Best Practices
Output for Benchmarking of Building Performance and Best Practices
Input for Building Simple Assessment through Energy+

Output for Building Simple Assessment through Energy+

Input for IFCtoLBD - Maestro Bot — Model Checker

Output for IFCtoLBD - Maestro Bot — Model Checker

Input for Early PVT technical and economic analysis

Qutput for Early PVT technical and economic analysis

Input for Compliance checking

Output for Compliance checking

Input for HVAC degradation assessment through (FDD)

Output for HVAC degradation assessment through (FDD)

Input for Potential Analysis for Installation of HP for Renovation
Output for Potential Analysis for Installation of HP for Renovation
Input for Multicriteria analysis and decision helping tool

Outnut for Multicriteria analvsis and decision helnina tanl

¥ Merge strategy

(® Keep existing content

( Q Search...




BIMQ - specify resources (domains, classes, properties, ..)

My Projects~

Settings ~

Project Setup~

Project Requirements~ Documentation~

BIM4REN - Specification of Tools and Workflows

| Components Table

» Show Columns

Search & Filter

Mass Assignment

Template Import Excel Import/Export

BIMARen

Language ~ Account / Help «

» Software

» Interface Format

v

|40 J » v

Hits per Page

Discipline Models

Elements

Properties

BIM4REN KPIs

DIAGNOSIS

PROCESS

PERFORMANCE

Energy KPIs

¥ Primary Energy Demand and Consun
¥ Energy savings

W Degree of energetic self-supply by Rl
¥ Thermal transmittance

Economic KPIs

¥ Investment

¥ Payback

W Accessibility to financing
Sustainability KPIs

¥ Recycled material content

¥ Carbon footprint

¥ Water consumption

01
02.1
02.2
01

02
03
PE1
PE1.1
PE1.2
PE1.3
PE1.4
PE2
PE2.1
PE2.2
PE2.3
PE3
PE3.1
PE3.2
PE3.3

The primary energy demand/consumption refers to the energy required to meet the ¢
Decrease of the energy consumption after retrofitting in order to reach the same requ
This parameter is the ratio of locally produced energy from renewable energy sources
Heat transfer through building “s fabric. It shows how effective the envelope is at trar
It measures the investment over total square meters. It is closely connected with the
It measures the time it takes to cover investment costs. Time is measured between t|
% of the budget financed by public administration.

KPI to measure the amount of materials that are obtained from natural, renewable sc
This KPI tracks the amount of greenhouse gas emissions caused by the renovated bui

The water consumption KPI may measure the performance of water usage taking intc

Group
Group
Group
Group
Group
Group

Group

Energy
Energy
Ratio

Thermal Transmittance

Monetary

Time

Ratio

Ratio

000000000000 O

Discipline Models

Elements

Properties

BIM4REN KPIs

DIAGNOSIS

PROCESS

PERFORMANCE

BIMAREN_EnergyKPIs

#.Primary Energy Demand and Consumption
#.Energy savings

#.Degree of energetic self-supply by RES
#.Thermal transmittance

Economic KPIs

#.Investment

#.Payback

#.Accessibility to financing

Sustainability KPIs

#.Recycled material content

#.Carbon footprint

#.Water consumption



BIMQ - basic configuration (link properties to classes)

My Projects~

Settings ~ Templates~

BIMA4REN - Specification of Tools and Workflows

| Assignments |

Project Requirements~

Documentation «

Lt ~

Language ~

N

A /
N~

Account / Help ~

» Display

Templates

= 00 Discipline Models

%
m

= 01 Elements
= 02.1 Properties

4 = 02.2 BIM4REN KPIs

01 DIAGNOSIS

02 PROCESS

03 PERFORMANCE

PE1 Energy KPIs

W PE1.1 Primary Energy Demand and Consumption
W PE1.2 Energy savings

W PE1.3 Degree of energetic self-supply by RES
W PE1.4 Thermal transmittance

PE2 Economic KPIs

¥ PE2.1 Investment

W PE2.2 Payback

W PE2.3 Accessibility to financing

PE3 Sustainability KPIs

¥ PE3.1 Recycled material content

W PE3.2 Carbon footprint

W PE3.3 Water consumption

| Q Search

v Project Requirements
~ 4-- @ 00 As-Is Model

EV EV E)

Eb

[

A =

i % Building

PE1 Energy KPIs

¥ PEL.1 Primary Energy Demand and Consumption

- § PEL.2 Energy savings
- § PEL1.3 Degree of energetic self-supply by RES
- § PE1.4 Thermal transmittance

= PE2 Economic KPIs

PE4 Social KPIs

00 Drawing

11 3BTool

13 Plans2BIM

19 LoDLifter

27 Base+

- & Building

i =

PE1 Energy KPIs

W PEL.1 Primary Energy Demand and Consumption
W PEL.2 Energy savings

W PEL.3 Degree of energetic self-supply by RES

¥ PEL.4 Thermal transmittance

[O\ Search

—

A o

Ly
1

-y



BIMQ - ER specification (set requirements per task) %

My Projects~ Settings ~ Templates~ Project Setup~ Documentation ~ Language ~ Account / Help ~

BIM4REN - Specification of Tools and Workflows

Search & Filter Mass Assignment Excel Import/Export

| Requirements Table

» Show Columns » Software » Interface Format » Milestones and use cases V |15 | .{)II )ll'r @ D

Hits per Page

F - -

% Building

4 = Energy KPIs PE1 -
.4 % Primary Energy Demand and Consumption PE1.1 The primary energy demand/consumption refers to the energy required to meet the operation parameters. All energy consumec v - -
W Energy savings PEL1.2 Decrease of the energy consumption after retrofitting in order to reach the same requirements. Energy consumption from the re v - -
W Degree of energetic self-supply by RES PE1.3 This parameter is the ratio of locally produced energy from renewable energy sources throughout a time period. - - -
¥ Thermal transmittance PE1.4 Heat transfer through building s fabric. It shows how effective the envelope is at transmitting heat between inside and outside. - - -

4 = Economic KPIs PE2 -
¥ Investment PE2.1 It measures the investment over total square meters. It is closely connected with the next KPI that measures the payback perio - - -
W Payback PE2.2 It measures the time it takes to cover investment costs. Time is measured between the investment and the time at which saving v - -
W Accessibility to financing PE2.3 % of the budget financed by public administration. = = =

4 = Sustainability KPIs PE3 -
¥ Recycled material content PE3.1  KPI to measure the amount of materials that are obtained from natural, renewable sources that have been managed and harves - - -
W Carbon footprint PE3.2  This KPI tracks the amount of greenhouse gas emissions caused by the renovated building's facilities (scope one). The type of ¢ - - -
W Water consumption PE3.3 The water consumption KPI may measure the performance of water usage taking into account annual water consumption and m - - -
W Waste generated PE3.4 The waste generation ratio defines the amount of waste generated during the renovation process. - - -
W Waste recovery PE3.5 The waste recovery percentage defines the amount of waste recovered during the renovation process. - - -
¥ CO2 emissions PE3.6 It may provide the measurement of how much carbon dioxide is created and it is closely related to the energy usage of building v - -
W Life cost analysis PE3.7 It is useful to estimate the overall costs of project alternatives and to select the design that ensures the facility will provide the | - - -

4 = Social KPIs PE4 =

W Indoor Operative Temperature PE4.1 The average of radiant and dry-bulb air temperature. The setpoints criteria to be specified seasonally. - - -



BIMQ - Knowledge for further guidance and project set-up

hMessage to use the Virtual
Guide to renovation (task,
tool and workflow seledior

. Search query
from user

GE!’g%an:hfor

KPl=

BIMC Ul with
search options or
CSAP via APl call

G%Selectand

priaritize KPIs

BIMO Ul ar
OSAP

KPl Parameter, Unit,

Description, Object (whole
building or individual

6933) Identify

Virtual Guideance

,IfEh-i) Select I

potential tasks

List of relevant KPIs

Export as J1SOM if needed?

BIMQ Ul ar
OSAP via APl call

. "l potential tools l

List of tasks

Jﬂgh 5) Get workflow ]

’l recommendations |

BIMO Ul ar
OSAP via API call

Export as ISON if needed?

List oftocls pertask

Export as JSOM if needed?

BIMQ Ul or
OSAP via APl call

©
Start
program of
reguirements
(define target
values far
selected KPIs)

elements)
_— Export as JSONT
ool
- BIMO
WG Add-on)

Output parameters
documented forvarius tasks

EIMAREM reference workflow

Task-Toal Matrix for the
BIM4REN reference workflow
+ tool categeorization ards

Definition ofadditional data
comversion and checking

SEervices

Tool chainproposal and
required KPl outputs
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