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Benchmark Research and Technological Development Centre in Europe,
with 1,472 experts of 31 nationalities, oriented towards transforming
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into GDP to improve People’s quality of life, creating business
opportunities

in Companies.

1st private organisation in Spain in project contracting, participation
and leadership under the EU Horizon 2020 Programme.

Laboratory > 7.800 CLIENT COMPANIES
Services (2011 - 2020)
R&D and Innovation 0 0
Projects 75 A ZSA
SMEs Large companies

Development of
Investment Oportunities

SCOPES
OF ACTION _

.t te.
. .


mailto:roberto.garay@tecnalia.com
https://robertogaray.com/
https://www.tecnalia.com/

1’ } “{b

Mé R tecnico
W
tecnal:a
T CIOLOey At iAnee eH

Roberto GARAY MARTINEZ
roberto.garay@tecnalia.com
https://robertogaray.com/

Tecnalia

air guelity and greenhousa pases '\xo /

Lead Researcher, Bmldlng PhEYSICS Emission reduckon agedthms end madeks
=ign of comforlable spaces in buidings and cilies

SMART CITIEZ AND TERRITORIES

Tecnalia

CONSTRUCTION
MATERIALS AND PRODUCTS

Mullifunchonal construction mabanas and eoo-cemenls ./ -.\.
Circularity of resouwens ( Cireular eoonsmy l\r
.a.chm ¢ manufachiring
Baplizd pofers
:'lr.:-l.'aszd malenas

dicdagradabily and compostabity
Funchonaity ciagnoses and assessment

" ASSESSMENT

g-Health
Advinged ramobs cang sances

URBAN

Smart menagemant of aiies and tarditary /7
fustanomous buiding mensgameant syatams ), !

Intemat af things (1aT}
Cybarsecurity

UREAN PLANNING AND DEVELOPMENT

nhegratcd cyramic ukien panning jz

of existing cities \HETE)

Faldine plaforn for the maragomant
of histordical contres

Digitalisation

ZER{J?" Clruular
- EMISSIONS = o ECoaly

Security Q

SUSTAINABLE CONSTRUCTION
AND INFRASTRUCTURES

Sutomabton of consiuchon processes

Postve cnargy buillings

Cansiructon systams and products for bulings
Bulding maintenance and oparabion solutons
Carsarvalion and manlerance of mad, nduslnal
ard urigue infrastruclunas

Frro safety design ane valdalion of infrastuchures
and materials ard bulcing clomends,

‘Active (@)
adaptive
envelopes

HEALTH AND WELL-EEING Cannesiity Sugtainabiity assessment and cortification Eﬂ;%éer}]’]é g‘]ﬁémal
Toaks for polluion manegement: naiss REGENERATION ENERGY EFFICIENCY y

equipment

'@. Self-congumpdicn
- "\____/' I:'ﬁ,,b.";r'?:l'-‘l"ﬂﬁt-.-.‘.f G mvﬁn.u et
aat clechihcation, heal puanps
District heating and coaling
Integration of rapewehia EnETgian and enargy resauncas dstibubad in the gnd
Energy stratagy end plarning:
district ';-1511I|:| y-inclstry

Energy optmeation in cifias

Ageing
DEVELOPMENT |

SUSTAINABLE MOBILITY

\ Development of alackic and hybrd vehicle (EV)
! Electric vehide {EW) charging

"E

ADAPTATION TO

CLIMATE CHANGE

Vulnerakilty end risk assessment
/i urban and lang amdranments
Climate charge sdapietion plans

end maesures end wbsn resiisnce
Clmate senices for the private soofor

Autenemous wehick:


mailto:roberto.garay@tecnalia.com
https://robertogaray.com/
https://www.tecnalia.com/

-
.r.lh

\

.l Politecnico
"‘Mu di Torino
1653
“n “,_A..

tecnal:a

MEMBER OF BASQLUE RESEARCH
& TECHNOLOGY ALLIANCE

Roberto GARAY MARTINEZ
roberto.garay@tecnalia.com

https://robertogaray.com/
Lead Researcher, Building Physics
Tecnalia

Building Envelopes Group

Jevzloorent o
Tu-tifuncticnak
solar

harvesting
integrated
facade for ket
Zero Energy
Buzldings

The research leading to the results reported in this work has received funding from
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Dr. Roberto GARAY MARTINEZ, PhD

Lead Researcher in Building Physics and Project Manager at Tecnalia.

Expert in experimental procedures for building physics and solar systems. Staff
member of the KUBIK test facility since 2011. External consultant for the
development of facilities & experimental processes in in several countries.

“Certified Energy Manager” (CEM), Certified Energy Auditor” (CEA) and “Certified
Measurement & Verification Professional” (CMVP) by the US Association of Energy
Engineers (AEE).

Co-author of many Journal Papers (12, 6 High Impact), conference papers (>40),
books (3), patents 2/3) and IEA & CEN reports (3%.

Occasional Guest lecturer (POLITO, 2021 & 2022 ©)

Has participated in the development of many building envelope systems, in a
multidisciplinary environment, leading to 3 patent applications (1 granted, 2

pending).

https://orcid.org/0000-0003-2331-6561, linkedin.com/in/robertogaray,
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tecnd I .a * Photo Voltaic Systems: Solar Energy is transformed into (DC) electricity
& TE:H“DOEQGT mimcg H .# "\( ':». Photovoltaics (PV) is the conversion of light into electricity using semiconducting

', l:“ " materials that exhibit the photovoltaic effect, a phenomenon studied in physics,

. “ phatochemistry, and electrochemistry. The photovoltaic effect is commercially
Roberto GARAY MARTINEZ .\E.l"lf{E'EP,H} utilized for electricity generation and as photosensors.
roberto.garay@tecnalia.com
https://robertogaray.com/ * Solar Thermal Systems: Solar Energy is transformed into heat
Lead Researcher, Building Physics
Tecnalia A .

: 'f « 4 Solar thermal energy (STE) is a form of enargy and a technology

A
b for harnessing solar energy to generate thermal energy for use in

e,
WIKIPEDIA  industry, and in the residential and commercial sectors.
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Technologies

Potentialities & limitations for building integration

Photo Voltaic Systems

Electric is the most common source of Energy for household & office
appliances

Energy balance (production-consumption =
continously

Batteries
(Regulated) Connection to network
*  Excess production can be exported

Solar Thermal Systems

Basic technology

Allows for storage

0) needs to be met

There is a relevant mismatch betweej Solar heat & heat loads in
buildings

Isolated systems

Excess production can NOT be exported*
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Building Integrated Systems

Photo Voltaic Systems
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Challenges

Architectural

Aesthetic Integration

Adaptation to existing geometry **
Size adaptations

Piping *

Space for technical rooms */**
Connection with building services */**

Technical

Partial shading
Frosting / Boiling *
Heat loss *

Maintenance

Availability of supplies for replacement
Access to pipework *

* Solar Thermal
** Renovation
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Solar Thermal Technologles

Evacuated tubes

Parabolic concentrators (Out of scope)
Flat plate

Unglazed flat plate

UXIVERSITA DEGLI STUDI D4 THENTO
daboration with

EUHAC HESEARCH

Integrated solar thermal facade
component for building energy retrofit

Alessia Glovanardi

Supervisoe:
Prof. P. Baggio
Ing, K. Lollind

Folenary 2012

3N eenrin Glowmawont. 2012

http://eprints-phd.biblio.unitn.it/782/
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 Evacuated tubes

= Parabolicconcentrators
* Flat plate

* Unglazed flat plate

(a) Particular of the heat-pipe tubes

&
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N
N
A

Hoat Transter
3 4
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2cUUm Space

Black Absorber Coatirg

(b) Structure of a heat pipe evacuated

tubes collector
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Absorber Plate
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* Evacuated tubes

s Parabolic concentrators
* Flat plate

* Unglazed flat plate
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1 - Vacuum Tube

2 - Glazed Flat —f
03 - Collector
- Plate Collector
02 -
3 - Unglazed Swimming
0.1 Pool Absorber
. NN
(Ti-Ta)iG, (m®°C)IW
#1 R ) IR Y. wm=c
114 05-075 1-2 Depends on tube spacing
21 065-08 3-8 Depends on # of covers and absorber coating
3008-095 10-20 Depends on wind speed
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General
* Cost

* Size/Shape
adaptations

* Connections

* Aesthetics

* Space for auxiliaries

e Connection to

DHW/SH services
* Maintenance

PV, is getting reduced. ST, stable.
Design & installation are a large share
Building envelopes require >10 diferent size/shapes
Costly production, logisticts & material control
ST, requires watertight connections, pressure tests,...
In ~all cases, the building ends-up with a “technological”
look in metal/glass

Pumping system, drainback tanks & storage (~50-
60 1/m2)

Centralised Domestic Hot Water / Space Heating
systems are required (at least partially)

Access to leaky pipes & faulty wires/panels for
maintenance, repair & substitution
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Particular developments

for architecture
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* Air-driven systems

*  Water driven systems

* Integration in Energy Systems %RELQTED
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Solar termal perform better at low
temperature

Ventilation air needs to be heated barely to
~2XeC

SOLARWALL® systems work nice for opaque
envelopes

Why not develop something similar for
curtain walls?
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Roberto GARAY MARTINEZ 5 B3| A2
. = 0.4 el
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Lead Researcher, Building Physics 5 0.3 A prel
Tecnalia % ACl

% 0.2

2

&b

® 0.1

2

0.0
0.0 0.1 0.2 0.3 0.4 0.5

heat gains directed to indoor space (f;)
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1. Idea

2. Parametric Analysis

3. Engineering
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Idea

Parametric Analysis
Engineering

Full scale testing
Experimental Assessment
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1. Idea

2. Parametric Analysis
3. Engineering

4. Full scale testing

1
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4. Full scale testing
Roberto GARAY MARTINEZ 5. Experimental Assessment
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External air temperature [C
Indoor-outdoor temp. difference [°C] P =Cl
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@
Characteristics SOLABS Cost-Effective Mac SHEEP WAF  BATISOL
MEMBER OF BASGUE RESEARCH
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Roberto GARAY MARTINEZ Low-Cost - —
roberto.garay@tecnalia.com Adjustable angle B m B
https://robertogaray.com/ FnP B8
Lead Researcher, Building Physics Easy maintenace E3
Tecnalia Modular %] B B x|
Multi-Golars x|
Selective paints E
Perfect irrigation E m
Aesthetic E El

The Batisol project is a collaborative R&D project between Tecnalia and
Nobatek INEF4, funded by the ANR and the Aquitaine region
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roberto.garay@tecnalia.com 1000000 Air e 8
https://robertogaray.com/ 200000 Estrasburgo
Lead Researcher, Building Physics
. 600000
Tecnalia
T 400000
= Sistema combinado =
S 200000 (solar) 4
3
o Bomba de calor i
_',o"'
q 5 10 15 aerotérmica 3
-200000 ’/ :
Bomba de calor b
-A00000 - (Geoctermia)

—Caldera de gas

vy

The Batisol project is a collaborative R&D project between Tecnalia and
Nobatek INEF4, funded by the ANR and the Aquitaine region


mailto:roberto.garay@tecnalia.com
https://robertogaray.com/
https://www.tecnalia.com/

r :':"-%1_ -
gy
¥

W

W

olitecnico

Y P
di Torino

WF
a'\ 1658 4
ﬂﬂ-—\ "l-p‘"
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The Batisol project is a collaborative R&D project between Tecnalia and
Nobatek INEF4, funded by the ANR and the Aquitaine region
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Coeur de capteur
isolant

The Batisol project is a collaborative R&D project between Tecnalia and
Nobatek INEF4, funded by the ANR and the Aquitaine region
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The Batisol project is a collaborative R&D project between Tecnalia and
Nobatek INEF4, funded by the ANR and the Aquitaine region


mailto:roberto.garay@tecnalia.com
https://robertogaray.com/
https://www.tecnalia.com/

"

}' v I ~

‘f -i‘ ‘% Politecnico
{M‘r di Torino
L

LN

tecnal:a

MEMBER OF BASQUE RESEARCH
& TECHNOLOGY ALLIANCE

Roberto GARAY MARTINEZ
roberto.garay@tecnalia.com

https://robertogaray.com/
Lead Researcher, Building Physics
Tecnalia

1.

3.

Concept
Component level

System level
1. Simulation
2. Prototyping
3. Experimental assessment
4. Re-engineering

The Batisol project is a collaborative R&D project between Tecnalia and
Nobatek INEF4, funded by the ANR and the Aquitaine region
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Concept
Component level P
System level Lok By |

1. Simulation

The Batisol project is a collaborative R&D project between Tecnalia and
Nobatek INEF4, funded by the ANR and the Aquitaine region
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2.
3.

Concept
Component level
System level

1. Simulation
2. Manufacture

The Batisol project is a collaborative R&D project between Tecnalia and
Nobatek INEF4, funded by the ANR and the Aquitaine region
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3. Experimental assessment

2004888
0:08

The Batisol project is a collaborative R&D project between Tecnalia and
Nobatek INEF4, funded by the ANR and the Aquitaine region
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The Batisol project is a collaborative R&D project between Tecnalia and
Nobatek INEF4, funded by the ANR and the Aquitaine region
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The Batisol project is a collaborative R&D
project between Tecnalia and Nobatek INEF4,
funded by the ANR and the Aquitaine region

Concept
Component level
System level
Upscaling
Alternative uses
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https://baitykool.com

https://www.youtube.com/channel/UCZ
hEKAKCVdnTM6GczVUO1lgw

The Batisol project is a collaborative R&D
project between Tecnalia and Nobatek INEF4,
funded by the ANR and the Aquitaine region
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Solar Thermal Systems integrated in District Heating
Deployment in 3 sites

* Belgrade. UN School

* lurreta. Corporate District Network

* Denmark. Energy Flex Houses

(+ many other issues with relation to energy in the
built environment and district energy systems)
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Thank you for your attention
Questions?

Integration of Solar Systems in
Building Envelopes

Politecnico di Torino. Faculty of Engineering
Master of Building Engineering
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