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Executive Summary

This document describes the stakeholderds invol veme
of the OptEEmAL platform.

It presents the methodology implemented all along the OptEEmpioject to collect and take into
account stakeholders feedbacks in the development and testing of the OptEEmAL platform.

Themethodologyimplemented has consisted of:

91 Discussions with the stakeholders to understand the specific situation of their retroifitg
project.

1 Collection of information/data regarding the retrofitting projects (BIM models, CityGML
model, existing energy systems, targets and boundaries, etc.). This was done by the mean of
IFC, CityGML and Excel files.

1 Collection of information regardig the platform development. This was done by the mean of
Excel questionnaires and organisation of training activities.

1 Integration of their feedback in the platform development. This was done using Excel
questionnaires.

The targeted audience of the actities described in this deliverable are the stakeholders of the

OptEEmAL platform as per thiPD methodology This methodology constitutes the background of the

platform and has been implemented to define end s er & s interactions with th
important to note that in this deliverable stakeholdersare all the people that might be interested by

the results/process of the OptEEmAL platform (such as citizens for instance) wheld-users are

defined as the people using the platform.

Theresults of these activities are:

1T Stakehol derds feedbacks were included in the dev
1 Input data needed to run the platform have been collected

T Enduser ds feedbacks regarding the platform at TRL

For the first aboementioned point, stakeholders have provided &eedback regarding thegeneral
platform design (such as their difficulty to have BIM files) and theutputs to be provided by the
platform (such as their need to have detailed information regarding energy aedonomic aspects).

For the second point, all thénput data needed to run the OptEEmAL platform have been collected.
These are: CityGML files, IFC files, Baseline energy systems, Contextual data, Energy Conservation
Measures to be applied, Targets and Bodiaries of their retrofitting project.

For the last point, endusers feedbacks were done regarding both thiaterface of the platform and
more general aspects of the platform. Regarding the interface of the platform, it has been
appreciated by the endusers and the use of the platform appeared as easy overall. Regarding more
overall comments, they were related to existing functionalities of the platform (list of ECMs,
optimisation process, etc.) and new functionalities to be implemented in the future (suclk ¢e
possibility to import/export idf files). These comments and associated analysis are presented in
details in this document.

From all this material, recommendations were done for the future of the OptEEmMAL platform (from
TRL7 to TRL9). They are presatt at the end of this deliverable.
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1 Introduction

1.1 Purpose and target group

This document presents the work performed in task 6
operational environmenté and especiall yes.THee st akeh
general purpose of this task is to demonstrate the developed platform on-going/upcoming district

retrofitting projects. More specifically, this deli

(in this task, but also all along the projet). Several objectives are related to the work presented in
this deliverable:

1 Include endusers/stakeholders in the design of the platform

1 Present the platform to the enelsers/stakeholders in order to evaluate the usefulness of
the platform

1 Identify future improvements to be made to the platform while moving from TRL7 to TRL9

One important point to be noted in this deliverable is the difference between stakeholders and end
users of the platform. The definition considered within the frame of the projectpsovided below:

1 Stakeholders: All people that might be interested by the results/process of the OptEEmMAL
platform (e.g. inhabitants)

1 Endusers: People using the OptEEmAL platform (i.e. members of the IPD group for a given
project).

Also, asinallprojecd el i verabl es, the following difference has
and odemo sitebo:

I Case study: In OptEEmMAL, a case study is an already retrofitted district used for TRL6
validation (platform prototype demonstration in relevant environment).

T Demo site: I n Opt EEmMAL, a demo site is a 0to be 1
(platform ready for demonstration in operational environment).

This document starts with a description of the methodology used to involve the stakeholders and
end-users in the platform. Then, a section describes the obtained feedbacks and provides an
analysis of these feedbacks. And finally, the last section explains the outp from this work and
describesthe next steps for the platform to move from TRL7 to TRL9.

1.2  Contributions of partners

Table 1 presents the main contributions of partners to the work of this task and content of this
document.

Tablel: Contribution of partners

Participant Contributions

short name

Contribution to the sections related to the trainings (especially related to training

TEC sessions performed in San Sebastian)

NBK Deliverable leader. Contribution to all sections

ACC Relationship with WP1 activities. Contribution to section 3.1
UTRA@ Assistance to the training program validation and section 2.6

OptEEmAL | B
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Organisation of the training activities in San Sebastian, Contact point between the

FSS project and the involved stakeholders for the Txomin Enea district

DTTN Organisation of the training afivities in Trento, Contact point between the project and
the involved stakeholders for the San Bartolomeo district

LUND Organisation of the training activities in Lund, Contact point between the project and
the involved stakeholders for the Polhem disti

SEZ Support for the organisation of the training activities (especially for the elaboration of

communication materials)

1.3 Relationto other activities in the project

This work aims at validating the whole OptEEmAL platform in its relevant environmerg. aA
consequence, it is somehow related to all the project activities. However, it has to be mentioned that
this work has stronger relationships with the work performed in WP1 (IPD methodology
implementation, GUIs definition, etc.) as the objective of thiwork package was to define the
interactions between the OptEEmAL platform and its associated stakeholders.

e |
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2 Methodology

2.1 Introduction

This section aims at presenting the methodology implemented in the project to involve the potential
stakeholders of the OpEEmMAL platform. First, an overview of this methodology is given and thedh
the steps implemented all along the project in order to demonstrate the platform are described.

From a general perspective, stakeholders were involved in the project through fhe main steps
described in theFigurel below. Those steps are then detailed in the following paragraphs.

Stakeholders and end-
users identification

Names and contacts of the person/entities involved in the

1
i
1
| retrofitting project and potential users of the platform
1
1

DI To) el a N B EOETEEMN General characteristics of the case studies/demo sites
studies/demo sites List of available data

Stakeholders point of view on general features of the

QuEsTOmRETE platform and outputs definition

Data collection Collection and elaboration of needed data

Step implemented following the IPD Trainings and platform Stakeholders presentation and end-users
methodology use of the platform

Figurel: Steps of the methodology for stakeholders and endsers involvement

2.2 Stakeholdersidentification

The first step of the methodology has consisted in identifying the stakeholders following the IPD
methodology. This step was used to identify, beyond project partners, who should be involved in the
retrofitting project and who shalbe considered as a future potential user of the platform. To do so,
WP1 (T1.2) has defined the application of the IPD methodology to the OptEEmAL platform and has
thus identified, which actor of a retrofitting project shall be considered as an OptEEmAU-arer or

an OptEEmAL stakeholder.

The details of this methodology are provided in D1.2.

Figure2, Figure3 and Figure4 below are illustrating this work. Results of this work are pralad in
the next section (see 8.1).

Figure2: Endusers initially defined for the platform

-
OptEEMAL: GA No. 680676 OptEEITI AL
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Figure3: Excerpt of the

pl atformds sequence diag

The OWNER asks for
creating a new project

The platform asks the owner ¢
infermation about the project

v

The platform creates the
project

Is the Project
correctly created?

The platform shows the IPD
E guide to the owner

Figure4: Example of detailed workflow diagram
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2.3 Descriptionof the case studies/demo site

The second step of the involvement was related to the description of the case studies and demo
sites. This has been done for several purposes:

1 To dentify the available daa in the case studies and demo sites

1 To know better the different case studies and demo sites to be investigated during the
project

1 To dart the technical discussions with stakeholders and get to know better each other

To do this work, an Excel table wgzrepared and circulated to all case study/demo site responsible.
It was askedto them to get in touch with the different stakeholders of the project to collect the
necessary information. Then, meetings were organised between case study/deme sésponsibk in
order to answerquestions and validate the collected data. The template used for this exercise is
provided below Table3). The results of this work are provided in the next section (se8.8).

It has to be noted that this work has been carried out for the 6 case studies and 3 demo sites
initially planned in the project Table 2). In the end, only 3 case studies and 3 demo sites were
carried out in the project. This point is furtheexplainedin section3.1.2.

Table2: Initial list of case studies and demo sites

District Name Responsible partner

Case studies
Cuatro de Marzo Valladolid Spain CAR
Mogel Eibar Spain TEC
Soma Manise Turkey CAR
Historic city Santiago Spain TEC
Linero Lund Sweden LUND
Morley Court Nottingham UK CAR
Demo sites
San Bartolomeo Trento Italy DTTN
Polhem Lund Sweden LUND
Txomin Enea San Sebastian Spain FSS

Table3: Template of the Excel file used for the first round of data collection

Case study/Demo
site X

: PICTURE
Location ‘

Partner in charge ‘

Year of construction

District surface [rf]

Site coverage rati{%o]
Data available

District morphology

Urban data

Uses classification (*)

Number of buildings

OptEEmAL | B
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Building typologies

Net built area of buildings [fh

Net usable area of buildings fin

Number of dwellings

Climate zone (*)

Heating degreelay (HDD)

Cooling degree day (CDD)

Average winter temperature [°C]

Average summer temperature [°C]

Climatic data

Global solar radiation [kWh/fyr]

Average wind speed [m/s]

Average precipitation [mm/year]

Thermal grossraa of district [n]

Thermal gross volume of district fin

Existing thermal systems (HVAC)

Existing energy sources (gas, oil, biomass, electric
etc.)

Degree of energetic seupply [%6]

Degree of accordance with national laws and
standards (*) [%6]

Estimated average final energy demand per buildir
typology [kWh/nfyr]

Estimated average final energy consumption per
building typology [kWh/rfyr]

Average energetic class of buildings

Energy and environment

Net fossil energy consumption [KWhfgr]

Greenhouse gas emissions [kg@Oyr]

¢KSNB I NByQi 20GKSNJ & dz
Board (for the TRL6 case studies) as for example
visual inspection, thermographic test, BlowerDoor,
etc.

Number of inhabitants Board

Populaton density of district [inhab/

Property structure

Social data

Average income of inhabitants

Other Information

Data needed

e |




Work process
Actors / IPD
Platform Users
DPIs

Related
national/local
policy framework

2.4 Questionnaires @uring the project)

Once the first round of data collection was finished, Wtas decided to ask the potential stakeholders

and endusers of the platform their opinion regarding the technical developments of the platform.

This was done during the technical works (WP2, 3 and 4) for the definition of the platform in order

totake intoaccountst akehol der ds point of view in the design o

From averygeneral perspectivetwo main interactions are done by the stakeholders/endsers with
the platform:

1 Data introduction
9 Outputs exportation

To collect the st akehavwogantsdtsasgeoidedtoprepdre vi ew on t hose

1 A general questionnaire regarding the elaboration of the platforrigble 4 below) to tackle
the first point listed above.

1 A specific questionnaire dedicated to the outputs definitiorTéble 5) considering that this
point is critical to ensure the usefulness of the platform for its stakeholders.

The results of this worlare detailed in the rext section (see 8.1).
Table4: General questionnaire regarding platform elaboration

Organisation
name

General questions

What are your expectations about the platform and its use?
What added vale are you expecting from the platform?

Do you already use tools during the decision making process?
If yes, give more details

How do you think that OptEEmAL platform could be helpful to the des
refurbishment projects at district scale?

To which degree do you think that OptEEmMAL can aid your design process?
Would you consider OptEEmAL an adequate decisioaking tool?Why? Why not?

Is the output obtained adequate to cover the design phasd® something relevant
missing?




Organisaion—+elated questions

I n your opinion, which actor (ownel
centralize the information on a platform like OptEEmAL?

Based on your experience, the number of actors involved is generally (Less than
Between 3 and 5 / More than 5)

Comment
What is the organization for data collection in your retrofitting projects? Is the
someone centralizing the data? What is used for data collection (e.g. questionna

excel files, etc.)?

Are you familiar withthe IPD methodology? Do you consider it useful? If so, how
you implement it? Has it been helpful?

How is the time schedule followed in your case when developing a refurbishm
project? Are certain deadlines established?

How many and what typesf iterations are followed in a regular design process
yours?What problems make these changes happen?

About technical aspects

Do you have some experience in working with BIM?

If yes, do you have some kind of experience in exporting/impodirBIM files
through the IFC standard?

Are you using (in some way) information about CityGML or GIS for decisiaking
and simulations in these projects? If yes, is this information obtained/provided v
CityGML files?

If yes, from where (or whonyou get this information pr ovi der , et

Do you have some experience in refurbishment projects at district scale using Bl
If yes, give us more details (e.g. software used)

Do you have experience in refurbishment projects at district scalsing CityGML?

If yes, give us more details (e.g. software used)

Which department of your organization is supposed to use the OptEEmAL platfo
Technical department? Others?

Based on your previous experience(s), what are the major technicablplems you
were facing in the design of a refurbishment project?

In your opinion, is it better to include information about generic components
about real products in the enhanced BIM models generated by the platfoi
(outputs of the platform)?

Which urban elements (e.g. roads, green areas) should be considered in the
projects taking into account that only the buildings will be refurbished?




In your opinion, does the platform need to present at each step the imported de
on a 3D model? Doestineed to be represented in 3D at each step of the dat
import?

What aspects are more relevant in a district analysis? How detailed is the analys
What information do you consider necessary to start a refurbishment project?

Do you create simulatn models? If so, what type of tools do you use? To obt:
what type of information? Who is in charge of these simulation$fow much time
do they comprise?

Do you use some type of indicators to evaluate the performance of a distritt3o,
what do they measure?

What type of measures to reduce energy consumption and CO2 emissions
normally implemented?

Is some type of technical document or report required by law or otherwise that 1
platform could offer?

About data availability

Are theenergy generation resources shared among more than one building?

About financial aspects

How do you evaluate if a project is financially feasible or not?

Do you carry out an evaluation of the costs and the benefits a project cot
generate?Both financially and energetically speaking?

Is this the most relevant factor when trying to carry out a refurbishment projec
What are other factors to take into consideration?




Table5: Specific questionnaire for outputs deéfition

Respondent
ID
Information about the respondent
Last name
First name
Email

Organisation

Role

General questions

1. According to your profile, what information is mandatory for you as an output of -
design stage of a retofitting process?

2. What information are you usually lacking in your retrofitting projects to have a fi
informed decision making process?

3. What data would you consider important to compare different scenario possibilitie
Is some specificdata mandatory for you to choice between different two differe
possibilities?

4. How are you planning to use the outputs of the platform? In which occasion? W
for?

BIM and CityGML related outputs
1. What would you use this updated BIM/CityNi_ files for?

2. Do you consider mandatory the compliance of the BIM and CityGML files with exis
software you are using? yes, please provide the name of the software.

3. Would you be able to implement changes in a BIM model following soteehnical
descriptions?

4. Do you consider mandatory the inclusion of energy systems and building material:
the BIM and CityGML files which will be generated from the platform?

5. If so, what type of details would you like to be included fonergy systems?

Pdf and xls related outputs

1. Which aspects are mandatory to understand a given retrofitting option?
2. What is the level of details you consider adequate (building or district)?

3. How would you like the information to berpsented? Do you consider the presence
graphs mandatory?

4. Among the following categories, which one you would consider the most importan
your decision making process®and thus should be particularly detailed in the outputs)

For this speific category, which information are you needed to take decisions?




5. In which format would you like to see this information presented (annual or montl
average, hourly time series)?

6. Would you consider the possibility to customise the contem the pdf or xls file
(according to your needs or interests) an interesting feature?

7. In the OptEEmAL platform, you will be able to define the targets and constraints
have for your retrofitting projects. Do you think the pdf and xls outputave to focus on
these targets and constraints or provide only general information (or both)?

8. Generally speaking, the PDF file shall contain:
9. Similarly, the PDF file shall contain:
10. Generally speaking, the XLS file shall contain:

11. Similarly, the XLS file shall contain:

Others

1.1 Data collection

1.1.1 Data needed to run the platform

With the evolution of the technical works related to the definition and the developments of the
pl atform, t he f ol | owivalvgmest was pelatedto thescollectioa bf the idpatr 6 s
data needed to run the OptEEmAL platform.

As a reminder,and from a general perspective, thefollowing input data are neededto use the
OptEEmMAL platform:

1 Members of the IPD group
1 Numerical models:
o0 CityGML of the district and neighbouring buildings
0 IFCs of the buildings under study
1 Baseline Energy Systems: description of the energy systems present in the district before
retrofitting
1 Contextual data:
0 Weather file
0 Sociceconomic data (energy prices and &rage income)
1 Possible Energy Conservation Measures for the retrofitting project
i Targets and boundaries of the retrofitting project
1 Prioritisation criteria of the retrofitting project

Once the needed input datavere defined, discussions were made with thease studies/demo sites
responsible in order to know which data was available and which was not. Overall (this is further
discussed in section3.1.4), numerical models were not available while all other information were
available

Then, the available datawere collected using Excel files prepared for this purpose and a procedure
(steps and responsible)vas defined for the elaboration of unavailable data.

For the available data an Excel filewas elaborated based on the GraphicalUser Interfaces of the
platform to ease data input while using the platform. The different steps of the data input process for
whichthis Excel templatewas elaborated are:
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BES questionnaire (sedable6, Table7 and Table8)
Biomass prices (se€Table9)

ECM questionnaire (sefable10)

Check strategies (sedable11)

Targets and Boundaries (se@able12 and Table13)
9 Prioritisation criteria (seeTable14)

= =4 —4a —a -

For the unavailable daa (i.e. numerical models), the procedure and associated responsible for the
different case studies/demo sites is presented below (seEigure5, Figure6 and Figure7). Again, it
has to be reminded that this procedurgas the one planned for all case studies and demo sitegvas
changed (in terms of number of case studies) in the following phases of the project (s€2182). In
addition, one important point to be mentioned here, which is further developed later in this
deliverable (see 8.1.4), is the fact that most of the work associated with the elaboration of
numerical models was notnitially planned in the work programme. This has led to a significant
increase of the work for the responsible partners.

e |




D6.3 ort onstakeholders and IPD implementation to

platform

Table6: Excel template for the BES questionnaire (district part)

OptEEmAL BES questionnaire

Associated step in the platform: Baseline Energy Systems (n°3)

District level questions

Cell to be filled (if releve

. DISTRICT
ANSWER TYPE
1.1 Do you have a district energy system? Yes/no
111 If YES, please select system type Selection (see below)
A. Heating only "X"if YES, " "if NO
B. Cooling only “X"if YES, " " if NO
C. Heating and cooling "X"if YES, " "if NO
1111 If A, what is the district heating supply system? Selection (see below)

a. Boiler plant

"X"if YES, " "if NO

b. Boiler and CHP plant

"X"if YES, " "if NO

c. Boiler and solar thermal with storage plant

"X"if YES, " "if NO

11111 If a, then

Selection (see below)

i How many boilers do you have?

Numerical value

ii. What is the total boiler capacity?

Numerical value

iii. What is the boiler type?

Selection (see below)

Non-condensing

"X"if YES, " "if NO

Condensing "X"if YES, " "if NO
Other "X"if YES, " " if NO

iv. What is the fuel type? Selection (see below)
Natural gas "X"if YES,""if NO
Diesel "X"if YES, " "if NO
Biomass "X"if YES, " "if NO

V. What is the boiler efficiency Selection (see below)
Numerical value between 0 and 1 Numerical value if YES, " " if NO
Unknown “X"if YES, " " if NO

Selection (see below)

1.111.2 If b, then answer questions 1.1.1.1.1i. to v. and
i How many CHPs do you have?

Numerical value

ii. What is the CHP electrical capacity?

Numerical value

iii. What is the CHP thermal capacity?

Numerical value

iv. What is the CHP fuel type? Selection (see below)
Natural gas "X"if YES, " " if NO
Diesel "X"if YES, ""if NO
V. What are the CHP efficiencies? Selection (see below)

Electrical (numerical value between 0-1)

Numerical value if YES, " " if NO

Thermal (numerical value between 0-1)

Numerical value if YES, " " if NO

Unknown

"X"if YES, " "if NO

11113 If ¢, then answer questions 1.1.1.1.1 i. to v. and

Selection (see below)

i What is the total solar collector area?

Numerical value

ii. Collector module efficiency?

Selection (see below)

Numerical value

Numerical value if YES, " " if NO

Unknown "X"if YES, " "if NO
iii. What is the thermal storage capacity? Numerical value in kW
iv. What is the storage temperature? Selection (see below)
Numerical value in °C Numerical value if YES, " " if NO
Unknown “X"if YES, " " if NO
V. What are the storage thermal losses? Selection (see below)
Numerical value in kW Numerical value if YES, " " if NO
Unknown "X"if YES, " "if NO
11114 What is the district heating start and stop times? Selection (see below)
From 7 to 18 Numerical value if YES, " " if NO
User defined - please give start and stop times Numerical value if YES, " " if NO
Unknown “X"if YES, " " if NO
1.1.1.15 What is the hot water set point Selection (see below)
70°C "X"if YES, " "if NO
User defined Numerical value if YES, " " if NO
Unknown "X"if YES, " "if NO
1.1.1.2 If B, please enter the cooling plant details Selection (see below)
i How many chillers do you have? Numerical value
ii. What is the total chiller capacity? Numerical value
iii. What is the chiller COP? Selection (see below)
Numercial value Numerical value if YES, " " if NO
Unknown "X"if YES, " "if NO
iv. What is the district cooling start and stop times? Selection (see below)
From 7 to 18 "X"if YES, " " if NO
User defined - please give start and stop times Numerical value if YES, " " if NO
Unknown "X"if YES, " "if NO
\2 What is the chilled water set-point? Selection (see below)
11°C "X"if YES, " "if NO
User defined Numerical value if YES, " " if NO
Unknown "X"if YES, " " if NO
1.1.1.3 If C, then answer questions 1.1.1.1 and 1.1.1.2 Selection (see indicated questions)

OptEEmAL- GA No. 680676
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IPD implementation to dem

Table7: Excel emplate for the BES questionnaire (building part, Part 1)

ding level questions

HELP
For each building of the distict ANSWER TYPE BUILDING ID BUILDING ID BUILDING ID BUILDING ID
2.1 Does this building have access to natural gas? Yes/No
22 Does this building have a Building Energy Management System or platform with measurements system for controls implement: Yes/No
2.3 Please select the system type for this building Selection (see below)
a. Heating only "X"if YES, " "if NO
b. Heating and cooling "X"if YES, " " if NO
231 If a. then
2311 Is this heating system connected to the district supply? Yes/No
23.1.1.1 If Yes, do you have additional local building level supply system? Yes/No
23.1.1.1.1 If Yes, please chooose the sytem type Selection (see below)
a. Boilers ifNO
b. Heat pumps if NO
c. Geothermal heat pumps if NO
2.3.1.1.1.1.1 Ifa.then
i What is the total boiler capacity? Numerical value
ii. What is the boiler type? Selection (see below)
Non-condensing "X"if YES, " " if NO
Condensing "X"if YES, " "if NO
Other "X"if YES, " "if NO
iii. What is the fuel type? Selection (see below)
Natural gas "X"if YES, " "if NO
Diesel "X"if YES, " "if NO
Biomass "X"if YES, " "if NO
iv. What is the boiler efficiency? Selection (see below)
Numerical value Numerical value if YES, " " if NO
Unknown "X"if YES, " "if NO
V. What is the system start and stop times? Selection (see below)
From 7 to 18 "X"if YES, " "if NO
User defined - please give start and stop times Numerical value if YES, " " if NO
Unknown "X"if YES, " "if NO
Vi, What is the hot water set point? Selection (see below)
70°C "X"if YES, " "if NO
User defined Numerical value if YES, " " if NO
Unknown "X"if YES, " "if NO
2.3.1.1.1.1.2 Ifb.then
i What is the total heat pump capacity? Selection (see below)
Heating capacity Numerical value if YES, " " if NO
Cooling capacity Numerical value if YES, " " if NO
ii. What is the heat pump COP? Selection (see below)
Heating COP Numerical value if YES, " " if NO
Cooling COP Numerical value if YES, " " if NO
Unknown "X"if YES, " "if NO
iii. What is the system start and stop times? Selection (see below)
From 7 to 18 "X"if YES, " "if NO
User defined - please give start and stop times Numerical value if YES, " " if NO
Unknown "X"if YES,""if NO
iv. What is the hot water set point? Selection (see below)
70°C "X"if YES, " "if NO
User defined Numerical value if YES, " " if NO
Unknown "X"if YES, " "if NO
V. What is the chilled water set-point? Selection (see below)
11°C "X"if YES, " "if NO
User defined Numerical value if YES, " " if NO
Unknown "X"if YES, " "if NO

OptEEmMAL- GA No. 680676
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Table8: Excel template for the BES questionnaire (building part, Part 2)

2.3.1.1.1.13 Ifc. then

i What i the total heat pump capacity?

Selection (see below)

Heating capacity

Numerical value

Cooling capacity

Numerical value

i What is the heat pump COP?

Selection (see below)

Heating COP Numerical value
Cooling COP Numerical value
Unknown "X"if YES,""if NO
fii. What is the borehole length | value in meters
iv. What is the system start and stop times? Selection (see below)
From 7 to 18 "X"if YES, " "if NO
User defined - please give start and stop times value if YES, " " if NO
Unknown "X"if YES, " "if NO
V. What is the hot water set point? Selection (see below)
70°C "X"if YES, " "if NO
User defined value if YES, " " if NO
Unknown "X"if YES, " " if NO
vi. What is the chilled water set-point? Selection (see below)
11°C "X"if YES, " "if NO
User defined value if YES, " " if NO
Unknown "X"if YES, " "if NO
2.3.1.1.1.1.4 For each HVAC zone in this building, what is the demand system? One choice per HVAC zone
23.1.1.1.15 a. Baseboard Heating "X"if YES, " " if NO
b. Fan Coils ifNO
c. VAVs if NO
d. CAVs if NO
e. PTHP if YES,""if NO
f. Water to Air Heat Pump "if YES, " "if NO
g. VRF Water to Air Heat Pump "X"if YES, " "if NO
h. Underfloor Heating if YES, " "if NO
2.3.1.1.1.2 If NO, please answer 2.3.1.1.1.1.4 question questions
23112 If NO, please answer all the 2.3.1.1.1.1 questions
232 If b. then
2321 "Heating system", Answer all the 2.3.1 questions See associated questions
2322 "Coolin system", Is this cooling system connected to the district supply? Yes/No
23221 If Yes, do you have additional local building level supply system? Yes/No
2.3.22.1.1 If YES, please enter system details See below

2.3.2.2.1.1.1 Whatis the total chiller capacity?

Selection (see below)

value value if YES, " " if NO

Unknown "X"if YES, " " if NO

2.3.2.2.1.1.2 Whatis the chiller COP? Selection (see below)
value value if YES, " " if NO

Unknown "X"if YES, " "if NO
2.3.2.2.1.1.3 What is the system start and stop times? Selection (see below)

From 7to 18 "X"if YES, " "if NO

User defined - please give start and stop times value if YES, " " if NO

Unknown "X"if YES, " " if NO
2.3.2.2.1.1.4 Whatis the chilled water set-point Selection (see below)

11°C "X"if YES, " "if NO

User defined ical value value if YES, " " if NO

Unknown "X"if YES, " "if NO
2.3.2.2.1.1.5 For each HVAC zone in this building, what is the demand system? One choice per HVAC zone

a. Fan Coils "X"if YES, " "if NO

b. VAVs "X"if YES, " " il

c. CAVs

d. PTAC

e. PTHP

f. Water to Air Heat Pump

VRF Water to Air Heat Pump

23.22.1.2 IfNO, please answer 2.3.2.2.1.1.5 question

See associated questions

23222 If NO, please answer all the 2.3.2.2.1.1

See i questions

OptEEmMAL- GA No. 680676
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Table9: Excel template for the biomass prices

BIOMASS PRICES
OptEEmAL

Associated step in the platform: Contextual data (n°4)

Cell to be filled

Local current value of biomass G/ ton
Annual increase %

Table10: Excel template for the ECM questionnaire

I'_d_‘ ECM questionnaire
OptEEmAL

Associated step in the platform: Energy Conservation Measures (n°5)

If you answer YES to a first level question (e.g. question 3), then you have to answer associated second level questions (e.g. 3.1). If you answer NO to a first level question (

Cell to be fillec
District level questions
HELP
DISTRICT]
ANSWER TYP
1. Will you connect buildings to a District Heating & Cooling network ? Y/N
1.1 Do you have useful land surface to implement renewables? Y/N
1.1.1  Canyou use land surface for thermal production? Y/N
1.1.2  Canyou use land surface for electricity production? Y/N
Building level questions
HELP BUILDING BUILDING BUILDING BUILDING
ANSWER TYP ID ID ID ID
1. Can you modify building facades? Y/N
1.1. Can they be refurbished externally? Y/N
1.2. Can they be refurbished internally? Y/N
1.3. Do you know the thickness of the air chamber of your facades? Y/N
2. Can you modify building windows? Y/N
3. Can you modify building roofs? Y/N
3.1. Can you apply external roof insulation? Y/N
3.2. Can they be internally refurbished? Y/N
3.3. Can you consider the implementation of renewable generation system on the roofs? YN
3.3.1. Can you use the roof for thermal energy production? Y/N
3.3.2. Can you use the roof for electricity production? Y/N
4. Can you modify building floors? Y/N
4.1 Do you have crawlspace to implement floor insulation? Y/N
5. Can you change the energy generation system? Y/N
5.1. DO you have the functional space to implement biomass boilers? Y/N
6. Can you replace or implement the energy control system? Y/N

OPTIMISED ENERGY EFFICIENT DESIGN
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Table11: Excel emplate for the check strategies section

I'_ﬂ CHECK STRATEGIES
OptEEmAL

Associated step in the platform: Check strategies (n°6)

Cell to be filled

If relevant, please indicate any kind of protection or measures (e.g. historical protection) which may prevent the implement of a giver,
ECM? (please also mention the specific building(s) concerned)

:
oL | T
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Table12: Excel template for the Targets and Boundaries (Part 1)

4'_'_|J_‘ Targets & Boundaries
OptEEmAL

Associated step in the platform: Targets and Boundaries (n°8)

Cell to be filled
Mandatory targets
1. What are the maximum values you want to consiser for these topics? ANSWER
1.1 I nvest ments (0)
111 Payback Period (years)
1.1.2 Energy payback time (years)
Optional targets and boundaries
ANSWER
2. Are there values that you would like not to be surpassed? (Y/N) If yes, please indicate the boundaries you h
Maximum | Minimum

ENERGY DPIs 1

Energy demand KWh/m?2.yr

Final energy consumption KWh/m2.yr

Degree of energetic self-supply kWh/kWh

Net fossil energy consumed kWh/m2

Energy demand covered by renewable sources %

Energy consumption in public buildings per year KWh/m?2.yr

Energy use from District Heating kWh/mZ2.yr

Energy use from Biomass KWh/m?2.yr

Energy use from PV KWh/mZ2.yr

Energy use from Solar Thermal kWh/mZyr

Energy use from Hydraulic KWh/im?2.yr

Energy use from Mini-Eolic KWh/m2.yr

Energy use from Geothermal KWh/m?.yr

COMFORT DPIs

Local thermal comfort Level

ECONOMIC DPIs

Operational energy cost o/ hyr

Investments (in Euro) a

Life cycle cost 1]

Payback Period years

ENVIRONMENTAL DPIs

Global warming potential - GWP kg CQeq/m?2.yr

GWP investment kg CQeg/m?

GWP reduction kg CQeq/m?2.yr

Primary energy consumption MJ/m2.yr

Embodied energy of refurbishment scenarios MJ/m?

Energy payback time years

SOCIAL DPIs

Energy poverty measured as percentage of inhabitants
that use more than 10% of their income to pay energy bi

0,

URBAN DPlIs

Percentage of buildings compliant with A rating on EPC %
Percentage of buildings compliant with PassivHaus stan %
Percentage of buildings compliant with EnerPhit standard#%
Percentage of buildings compliant with nZEB standards %

OPTIMISED ENERGY EFFICIENT DESIGN
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Table13: Excel template for the Targets and Boundaries (Part 2)

3. Are there target values that you would like to be achieved? (Y/N) \ \If yes, please indicate the targets you have
Maximum | Minimum

ENERGY DPIs |
Energy demand KWh/mZ2yr
Final energy consumption kWh/mZ2.yr
Degree of energetic self-supply kWh/kWh
Net fossil energy consumed kWh/m2
Energy demand covered by renewable sources %
Energy use from District Heating kWh/mZ2.yr
Energy use from Biomass kWh/mZ2.yr
Energy use from PV kWh/mZ2.yr
Energy use from Solar Thermal kWh/mZ2.yr
Energy use from Hydraulic kWh/mZ2.yr
Energy use from Mini-Eolic kWh/m2.yr
Energy use from Geothermal kWh/mZ2.yr
COMFORT DPIs
Local thermal comfort Level
ECONOMIC DPIs
Investments (in Euro) a
Payback Period years
ENVIRONMENTAL DPIs
Global warming potential - GWP kg CQeq/m2.yr
GWP reduction kg CQeq/m2.yr
Primary energy consumption MJ/mZyr
Energy payback time years
SOCIAL DPIs
Energy poverty measured as percentage of inhabitants %
URBAN DPIs
Percentage of buildings compliant with A rating on EPC %
Percentage of buildings compliant with PassivHaus stan %
Percentage of buildings compliant with EnerPhit standard
Percentage of buildings compliant with nZEB standards %

Table14: Excel template used for prioritisation criteria

Prioritisation criteria
OptEEmAL

Associated step in the platform: Prioritisation criteria (n°9)
Cell to be filled

Choose either use pre-defined weighting scheme for the simpler option or Use Manual Prioritisation criteria for the detailed option

Use Pre-defined weighting schemes "X"if YES, " "if NO
Use Manual weighting schemes "X"if YES, " "if NO
Pre-defined weighting schemes

1. What is your main objective(s) to be achieved within the OptEEmAL platform ANSWER
To achieve a nearly zero energy district "X"if YES, " "if NO
To achieve a carbon neutral distrit "X"if YES, " "if NO
To promote energy generation through renewable systems "X"if YES, " "if NO
Priority to energy generation through renewables "X"if YES, " "if NO
To promote energy generation through a district heating network "X"if YES, " "if NO
To prioritise environmental issues "X"if YES, " "if NO
To prioritise the reduction of operational energy costs "X"if YES, " "if NO

2. Do you want to prioritise economic aspects as well? "X"if YES, " " if Nb

Manual prioritisation criteria

1. Please introduce directly into the platform the information moving the cursor to left or right depending on your priorities
Pair-wise comparison of the different DPIs

OPTIMISED ENERGY EFFICIENT DESIGN
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OptEEmAL Cuatro de Marzo - Valladolid

* |FCs
— Data collection (plans, materials,...) [CAR]
— Elaboration of IFC files [CAR]
— Checking of IFC files (within the platform) [CAR]

+ CityGML
— Data collection (building footprints and heights) [CAR]
— Elaboration of CityGML file [CAR]
— Checking of CityGML file (within the platform) [CAR]

UptEEmAL Mogel - Eibar

* IFCs
— Data collection (plans, materials,...) [TEC]
— Elaboration of IFC files [NBK]
— Checking of IFC files (within the platform) [NBK]

* CityGML
— Data collection (building footprints and heights) [TEC]
— Elaboration of CityGML file [TEC]
— Checking of CityGML file (within the platform) [NBK]

UptEEmAL Soma - Manise

* IFCs
— Data collection (plans, materials,...) [CAR]
— Elaboration of IFC files [CAR]
— Checking of IFC files (within the platform) [CAR]

* CityGML
— Data collection (building footprints and heights) [CAR]
— Elaboration of CityGML file [CAR]
— Checking of CityGML file (within the platform) [CAR]

Figure5: Numerical models elaboration procedure for the case studies in Valladolid, Eibar and Manise
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UptEEmAL Historic city - Santiago

 IFCs
— Data collection (plans, materials,...) [TEC]
— Elaboration of IFC files [TEC]

— Checking of IFC files (within the platform) [NBK]

* CityGML
— Data collection (building footprints and heights) [TEC]
— Elaboration of CityGML file [TEC]
— Checking of CityGML file (within the platform) [NBK]

Figure6: Numerical models elabor@ion procedure for the case studies in Santiago, Lund and Nottingham
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