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Executive summary

This document is part of Work Package 9 (WP 9) of the ARCAS project and describes the
vocational training programme of the application and certification of the ARCAS Method that
will be given in professional institutions belonging to the value chain of ARCAS, such as
designers, construction managers, builders, and clusters, among others.

The structure of the present document is as follows: it includes three training blocks that cover
the general criteria (block 1), the climate map viewer (block 2), and the ARCAS Tool (block 3).
For more information about the Climate Map, Deliverable 1.1 may be consulted as well as
Deliverables 5.1 and 5.2 to get more details about the ARCAS Tool.
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1. CONTEXT

1.1 The ARCAS Project

The objective of the ARCAS project is to develop an assessment and design methodology aimed
at the renovation of buildings and groups of multifamily housing buildings of social interest, to
address energy poverty and promote sustainable renovation, energy efficiency, and healthy
indoor environments in the SUDOE territory. The project is based on the integration of three
research axes:

e AXIS 1 - Energy autonomy - efficiency

e AXIS 2 - Social quality - energy poverty

e AXIS 3 - Air quality - health

As a result of this integration, the work in the project is developed to determine the optimal
relationship between the three mentioned axes and obtain the best energy efficiency while
maintaining the social quality and well-being of citizens.

ARCAS is based on the use of similar climatology in the South Atlantic region for the
development of a tool that allows, through key indicators, the design of building architecture
based on maximizing energy efficiency, air quality and thus promoting social welfare, making
use of the best available techniques, including renewable energy sources.

This project combines efforts to develop strategies and measures that facilitate the
development of policies, at national, regional and local governments scale, for the renovation
of multifamily housing buildings with great autonomy and energy efficiency (axis 1), with healthy
air quality for building occupants (axis 3) and reducing energy poverty, which is so important in
many European countries (axis 2).

ARCAS results and outcomes will be applicable and reproducible in the public and private
institutions participating in the project and will be especially useful for professional associations,
manufacturers, builders and for national, regional and local public administrations.

The Action Plans that will be developed in an integrated manner on the three axes of the
research project by ARCAS beneficiaries, in collaboration with ARCAS associated partners,
constitute a key element that will ensure the transfer of knowledge to the entire SUDOE
territory, as well as the future sustainability of the ARCAS methodology.

From a methodological point of view, the project is structured in different Work Packages (WP).
In the first phase, the indicators that will be used in the ARCAS methodology are defined. These
indicators are proposed within the first four Work Packages, as well as the specifications and
protocols for their quantification. Those four Work Packages are specifically:
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e WP 1 - Climate indicators selection

e WP 2 - Selection of energy efficiency indicators in residential buildings

e WP 3 - Selection of indicators on best technologies available in renewables

e WP 4 - Selection of social quality indicators
In WP 5, the ARCAS methodology will be developed and implemented in a computer tool.
Therefore, it is essential that the indicators selected in the previous WPs can be measurable and
evaluable, in addition to being compatible with their application to different types of residential
buildings and in different countries.

The methodology will be validated in WP 6. For this, a set of demonstration buildings will be
selected. As selection criteria, buildings that include a casuistic representative of the three axes
considered and the three countries of the consortium will be sought.

WP 7, WP 8 and WP 9 encompass the part of the project that can be considered as the
capitalization part. More specifically, in WP 7, the ARCAS certification procedure will be detailed,
generating a series of guides for project owners, and other relevant actors that will audit ARCAS
projects. This work will be carried out in coordination with the associated partners of the project.
As for WP 8, this group of tasks has as its main objective the training of professionals, and to
achieve it, a training program will be defined to train professionals in the application and
certification of the ARCAS method, and a pilot program will be provided training in professional
institutions that belong to the ARCAS project value chain. Finally, in WP 9, strategies will be
developed to establish new sustainability, energy efficiency, and social quality policies in the
renovation of multifamily buildings of social interest. This includes, amongst others, proposals
for renovation policies, financing models, and criteria to prioritize interventions. For that, the
indicators defined in WPs 1 to 4 will be used and will be carried out in coordination with the
public administrations and private organizations associated with the ARCAS project.

1.2 WP 8 — ARCAS training programme

The main objective of WP8 is to elaborate a vocational training programme about the
application and certification of the ARCAS Method that will be given in professional institutions
belonging to the value chain of ARCAS, such as designers, construction managers, builders and
clusters, among others.

The framework of the programme revolves around 3 training blocks: the general criteria (block
1) the climate map viewer (block 2) and the ARCAS Tool (block 3). They are described hereafter.
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2. ARCAS Tool training proposal - General criteria (Block 1)

INTRODUCTION TO THE ARCAS PROJECT

Architecture for the Climate- in the SUDOE territory

Fund.

o New evaluation method for social interest, sustainable and energy-efficient home
in the Sudoe territory
(SOE3/P3/E0922)

VISION AND GENERAL FRAMEWORK OF THE PROJECT. THE SDGs
SDGs and project work package

FIN SALUD EDUCACION IGUALDAD
Y BIENESTAR DECALIDAD DEGENERD

AGUA LIMPIA
Y SANEAMIENTO

| ¢

TRABAJODECENTE INDUSTRIA, 1
Y CRECIMIENTO INNOVACIONE
ECONOMICO INFRAESTRUCTURA

ﬁi & ) E ’ nEéE m

‘I PAZ, JUSTICIA

REDUCCIONDELAS 11 CIUDADES Y 12 PRODUCCIGN
DESIGUALDADES Y CONSUMO

17 ALIANZAS PARA
LOGRAR

EINSTITUCIONES @
SOLIDAS LOS OBJETIVOS
OBIJETIVES
DE DESARROLLO
SOSTENIBLE

https://www.une.org/ods

ARCAS-SUDOE AND GENERAL FRAMEWORK FOR ASSESSING THE SUSTAINABILITY OF

BUILDINGS.

UNE-EN 15643-1:2012 Figure of the standard on page 16 of D5.1

Funded by the Interreg Sudoe Program and the European Regional Development

Pagina7
7

P.


https://www.une.org/ods

isrvpean Bagéoral Dosploprrri Farsd

Sudoe

arcas

Arguitectura para el climd

L i arquitectura y clima, herramienta/ferramenta/outil ~

[ ————— — ———— — — — — —

Evaluacion de la sostenibilidad Comunicacién de: l
Resultados de la evaluacion de
los indicadores definidos para: I
AMBIENTAL SOCIAL ECONOMICA » - - - '
————————————————————————————— Requisitos ambientales, sociales y
e . econ6émicos del pliego de condiciones q'l
Proyecto o edificio existente dol dionte
Caracteristicas Elincionalidad Comportamiento funcional y técnico
técnicas declarado del edificio
Equivalente funcional: : ;
Requisitos técnicos y funcionales »’ Equivalente funcional

Requisitos técnicos del edificio

D Requisitos funcionales del edificio

107 ™ N

: 1 ( Requisitos medioambientales, sociales y econémicos del edificio —l
aln aln

Requisitos del pliego de Requisitos
condiciones del cliente

reglamentarios

OBJECTIVES OF THE ARCAS-SUDOE PROJECT

Development of a methodology for the evaluation and design of the rehabilitation

of buildings and groupings of collective social housing buildings based on the
criteria of:

o Energy poverty,
o Sustainability and energy efficiency and
o Health in the SUDOE territory.

Development of support tools to meet these objectives that make the ARCAS
method operational for different groups of work.

ARCAS-SUDOE METHODOLOGY

Use of the similarity of climatology for the SUDOE area, establishing filtering
systems through key indicators

Development of multi-criteria computer tools based on large families of
indicators.
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ARCAS PROJECT STRUCTURE

e The 9 Work Packages and the synergies between them.

The

ARCAS

Project

arcas ..

RESULTS AND RECIPIENTS
e What are the ARCAS products?
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e Tools used by different interest groups.

e Final tools

o Weather data viewer and management tool

o ARCAS-SUDOE tool for energy/environmental/social assessment of
existing residential buildings focused on social housing.
[}

ARCAS energy certification services for the rehabilitation of residential buildings
in the SUDOE area.

o Online services. ARCAS-SUDOE tool, self-assessment and certification,
o Offline services. Certification.

WHAT ARE THE ARCAS INDICATORS?

e ARCAS indicator.

SEMAFORO : EVALUACION COMPARATIVA

Q i Primary Energy Consumption (PEC)
® 4 1

Global Warming Potential (GWP)

Heat Loss Coefficient [HLCs)

Renswable energy self-sufficiency ratio (PERC/PEC

Energy Neods

Renewable energy self-consumption ratio (PERE/PERp)
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OBJECTIVES OF THE TOOLS GENERATED

e ARCAS certification. Certification of the behaviour of rehabilitation actions based

on measurements of the most relevant indicators.

Provide technicians and administrations with sufficient knowledge about the
criteria that support the assessment achieved and the possible improvement
options for the rehabilitation of the building stock based on these criteria.

MOST SIGNIFICANT ARCAS TOOLS
e ARCAS Tool access: https://arcas-tool.predictia.es/arcas-tool
ARCAS climate and air quality map: https://fecea-viewer.predictia.es/

Generate a basis for the optimization of the sustainable rehabilitation of buildings.
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3. ARCAS Tool training proposal - Climate map viewer (Block 2)

PRESENTATION OF THE CLIMATE AND AIR QUALITY VIEWER AND ASSOCIATED CLIMATE
TOOL.

Similarities and differences between the 3 regional areas of ARCA SUDOE.
Utility of the climate tool for different users. Data for analysis.

INDICES CLIMATICOS PARA LA EFICIENCIA ENERGETICA EN LA EDIFICACION

:';"""" DOMINIO CONJUNTO DE DATOS VARIABLE a ESCENARIO Y PERIODO ESTACION
(Variable|
Horas de sol ? Precipitacion total
Dias con tormenta Precipitacion > 0.1mm @

orae Dias con niebla @ Precipitacion > 1mm @

Indice de Severidad Climatica ® Precipitacion > 10mm ®
Dias con granizo @& Precipitacion > 30mm @
Dias con nieve ® Precipitacion maxima @

Grados Dia @

Radiacion global media sobre superficie horizontal

® Temperatura minima
Temperatura media ®

Temperatura maxima

=

[ st
b ABRET 2151 1@ Gpensiteeihiap contrbutors © CARTO

Observaciones - Temperatura minima Valor (Grados (°C)) - Referencia Historico - Anual

THE SOUTH TERRITORY. MESOCLIMATE CONDITIONS.
BASIC CLIMATE DATA. TEMPERATURE.

Seasonal and daily variations; and repercussions on the rehabilitation of the thermal
envelope of the building. The bioclimatic design.
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Bioclimatic design

SINGLE pane

Building orientation

DOUBLE pane

Windows type and area

arcas
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Thermal insulation

Seasonal and daily variations; and repercussions on the selection of thermal conditioning

and energy supply systems.

BASIC CLIMATE DATA. HUMIDITY.
Natural ventilation:

Hygienic ventilation. Influence on indoor air quality.
Bioclimatic ventilation. refrigeration strategies.
Influence of humidity in the selection of thermal supply systems based on the use of

renewable energies.

Bioclimatic design: comparison of ventilation systems

7 ventilation systems:
* Natural ventilation (NV)
* Mechanical ventilation (MV)

10 @
NV-WINDOW
8
-~ NV-DUCT
S—
o 6
MV-HUM MV-CAV ®
< - NV-INLET
D e 0
® 4 ®
e |
MV-PRESS MV-HYB
2
0

40% 45% 50% 55% 60%
Share of heat losses due to air renewal
compared to the total heating needs
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RADIATION DATA.

Utility in the different stages of the rehabilitation of buildings of continuous use for
housing.

Strategies in bioclimatic rehabilitation.

i?ﬁ .l
b LI |
Shading systems Intelligent facades

Renewable energy generation systems and solar radiation.

Renewable energy integration

— Thermal energy

* Solar energy
* Wood

* District heating

— Electrical energy

* PV panels
* Windmills

* Cogeneration
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WIND DATA.

Bioclimatic strategies:

Adjustment to hygienic ventilation needs.

Wind protection during the underheated period.
Natural ventilation during the overheated period.

AIR QUALITY DATA.
Indoor air quality (IAQ) data analysed and impact on user comfort conditions.

% - Ozono, NO,

Aire exterior’ -PM10,PM25 T
- COV (alcanos, BTEX)

- COSV (pesticidas)
- Polens
- CO, NO,
(combustiones)

Materiales ‘ . - COV (limpieza, tabaco,
Muebles ; e I electrodomésticos,, ...°

~im - ! - Particulas
COS—VCOIV' ’ A 1 (impresoras, fotocopiad
- asticos, " .
espumaE'Fs)/ telas) 7 - COSYV (pesticidas,
; 38 Ll electrodomeésticos)
- particulas g « Al
y fibras g g - Alérgenos

-
- esporas a - COV (parimo .-
= ) ’ _industrial)

Effects of EAQ on IAQ requirements in:
e passive energy efficiency strategies
e use of renewable energy for residential use buildings
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Fuentes especificas
para uso local(tiza en las escuelas, ...)

B Fuentes

Ambiente exterior
(ventilacion)

Productos cosméticos

#x: Humidificadores
. (particulas minerales
" resultante de la evaporacidn)

Combustiones

(calefaccién, Reacciones quimicas entre O; y COV
tabaco)

Materiales de

. construccion,
antiincendios o
aisladores

SYNERGY BETWEEN CLIMATE VIEWER DATA AND ENERGY RETROFITTING STRATEGIES FOR
CONTINUOUS USE BUILDINGS AND USERS WITH LIMITED RESOURCES.

Design accessible data
Exportable data from the weather viewer by the user

Use different tools that take climate analysis into consideration.
Files in Excel.

Data of standard meteorological years based on MET and based on CSV.

4. ARCAS Tool training proposal — ARCAS TOOL (Block 3)

THE ARCAS TOOL
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P. 16



mnterreg H arcas_
Sudoe iy

Calidad social

Eficiencia energética
a rc a 5 Calidad del aire
o Pobreza energética
Arguitectura para el clima Energias renovables
—
e Goals:

o Develop reference criteria and indicators used by the different
groups

e Lines of action

AUTONOMIA /
EFICIENCIA
ENERGETICA

CALIDAD
SOCIAL /
POBREZA
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TOOLS. THE INDICATORS

Weather indicators. ARCAS climate and air quality map: https://fecea-
viewer.predictia.es/

e Energy efficiency indicators and best renewables

technologies
available.

e Indoor air quality indicators.

Social quality indicators selected to carry out the evaluation in
buildings.

PRESENTATION OF THE ONLINE TOOL

AXIS 1. AUTONOMY AND ENERGY EFFICIENCY

e Home energy balance

~ Qtransmission = UA(Tin — Toue) kW]
| )

Tout Qunfitraton = Cutin(Tin = Tou) kW]
\\ Qinfiltration = Vair(infPairCPair * (Tin = Touc) [kW]

l

Qinfrvent = (Vair(inf) + Vairgventy (1~ 11)) PairCPair(Tin = Tout) (kW]
Pin# Pout Tsup Tout ]
Ti'> To Tin Qventilation = ‘Cv(vem)('l'm = Tour) (kW]
Pin Tin Texh  Quentitation = Vair(ventyPairCPair * (Tin = Toue) (1 = 1) [kW]
|
® 0 W
Qheating CONTROL VOLUME:
Hot Fluid -W ‘I ek % The Building Envelope
Cold Fluid Koccupancy ‘
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AXIS 1. AUTONOMY AND ENERGY EFFICIENCY
e The indicators
AXIS 1. ENERGY EFFICIENCY/AUTCONOMY.
AXIS 1. ENERGY EFFICIENCY/AUTCONOMY.
AXIS 1. ENERGY EFFICIENCY/AUTONOMY.
AXIS 1. ENERGY EFFICIENCY/AUTONONMY.
AXIS 1 ENERGY EFFICIENCY/AUTONONMY.
AXIS 1 ENERGY EFFICIENCY/AUTONOMY.
AXIS 1: ENERGY EFFICIENCY/AUTCONOMY.
AXIS 1: ENERGY EFFICIENCY/AUTCONOMY.
AXIS 1. ENERGY EFFICIENCY/AUTCONOMY.

AXIS 1: ENERGY EFFICIENCY/AUTONOMY.

arquitectura y clima, herramienta/ferramenta/outil

Energy needs

Energy needs

HLC

HLC

Primary energy consumption

Primary energy consumption

Renewable energy self-sufficiency ratio
Renewable energy self-sufficiency ratio
Renewable energy self-consumption ratio

Renewable energy self-consumption ratio

AXIS 2. ENERGY POVERTY AND HOUSING UNITS.

e What is it and how it can be defined for each of the areas analysed and

defined by the ARCAS-SUDOE project.

e Intervention possibilities within the scope of potential energy poverty
adjusted to basic indoor air quality requirements.

AXIS 2. ENERGY POVERTY AND HOUSING UNITS.

e The indicators

AXIS 2: ENERGY POVERTY

AXIS 2 ENERGY POVERTY

AXIS 3. AIR QUALITY AND HEALTH

e Inside comfort:
o Thermal comfort
o Lighting comfort
o Acoustic comfort

10%

10%
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e Indoor air quality
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https://www.construcia.com/noticias/como-mejorar-la-calidad-del-aire-interior-de-

los-edificios/
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Salud
Calidad social
Eficiencia energética

Calidad del aire
Pobreza energética
Energias renovables

2 / Alérgenos 3 / Monéxido de carbono (CO)

(incluidos los pélenes) y diéxido de nitrégeno (NO,)

Pueden agravar los problemas El CO puede ser mortal en

respiratorios y provocar tos, dosis altas y provocar dolor de

opresion toracica, irritacion ocular  cabeza, mareos y nduseas. El

y erupciones cuténeas. NO, puede causar irritacion de
cjoe’yg-wmmo

5 / Sustancias quimicas 6 / Radén

Algunas sustancias quimices La inhalacion de este gas radiactivo

nocivas y sintéticas utilizadasen  puede ser perjudicial para los
productos de limpieza, alfombras  pulmones y provocar cancer de
y menaje pueden danar el higado,  pulmadn.

los rifones y el sistema nervioso,
provocar cancer, dolor de cabeza

y nduseas e irritar los ojos, la nariz

y la garganta,

Fuente: Centro Comiin de Investigacion de la Comisién Europea,
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Pobreza energética
Arguitectura para el clima Energias renovables
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AXIS 3. AIR QUALITY AND HEALTH. THE TAIL METHOD

Overall quality of indoor environment

===

Quality of T-A-l-L

T - Thermal environment A - Acoustic environment
¥

/outil

| Temperature E | Noise level

A

| = Indoor air quality

Carbon dioxide
Formaldehyde
Benzene
Particles (PM2.5)
Radon

Relative humidity
Visible mould

AXIS 3. AIR QUALITY AND HEALTH.
e The indicators

AXIS 37 HEALTH/AIR QUALITY. TAIL
AXIS 3: HEALTH/AIR QUALITY TAIL
AXIS 3. HEALTH/AIR QUALITY TAIL
AXIS 32 HEALTH/AIR QUALITY TAIL
AXIS 31 HEALTH/AIR QUALITY TAIL
AXIS 37 HEALTH/AIR QUALITY TAIL
AXIS 31 HEALTH/AIR QUALITY TAIL
AXIS 3. HEALTH/AIR QUALITY TAIL

L - Light, visual environment

Iluminance
Daylight factor

Thermal confort
Thermal confort
Acoustic confort
Acoustic confort
Indoor air quality
Indoor air quality
Luminous confort

Luminous confort
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THE ARCAS TOOL AND THE ASSESSMENT OF ENERGY RENOVATION
ACTIONS.

Source data: what basic information has to be provided by the user or the
responsible technicians.

Previous data for the analysis calculated and/or estimated. Energy
certification prior to analysis using the ARCAS method.

Data measured in situ.

Types of data and measurement tools.

Minimum measurement period and user intervention.

Relationships provided by the tool based on the results of the project in the
different WP 1 to 9.

QUALITATIVE AND QUANTITATIVE ANALYSIS OF THE RESULTS OF THE
REHABILITATION.

Comparison with other tools/methods aimed at promoting and evaluating
energy rehabilitation mechanisms that take indoor air quality into
consideration.

The TAIL protocol applied to the residential sector.
Repercussions of the energy poverty parameters in the analysis.

THE ARCAS TRAFFIC LIGHT. EVALUATION FOR THE MOST SIGNIFICANT
PARAMETERS.

PURPOSE OF THE TOOL FOR THE INTERPRETATION OF THE ENERGY
RENOVATION RESULTS.

PURPOSE OF THE TOOL FOR THE DEVELOPMENT OF NEW ENERGY
RENOVATION ACTIVITIES.

FINAL RESULTS. ADMINISTRATIVE UTILITY

End users:
o owners
o designers -
o Energy efficiency specialists Em
o Public administrations @
[a Ny
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e Administrative and technical output file types:

o PDF file (closed and validated)
o Excelfile

o CSVile
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