m e-CODOMH
CONFERENCe
2025

The NTUA Sandbox -Living Lab
Services offered by NTUA.HMCS

Emer. Prof. Maria Founti
National Technical University of Athens
School of Mechanical Engineering
Lab. Heterogeneous Mixtures and Combustion Systems

National Center for Research in Natural Sciences “DEMOKRITOS”, Athens, Greece - 11 — 12 November 2025



Contents

What is the scope of the NTUA sandbox-Living Lab?
Construction characteristics

Services offered

The team

e-CoODOIMmH

mCDNFEF‘ENCE National Center for Research in Natural Sciences “DEMOKRITOS”, Athens, Greece - 11 — 12 November 2025
7 20285



* Open, inclusive, and flexible test environment aiming to accelerate the safe and
sustainable integration of products into the built environment, while fostering creativity,
innovation, and local identity regeneration.

* The NTUA “sandbox living lab” combines technical demonstration (TRL5) with citizen
engagement, co-design, and cultural integration in line with the New European
Bauhaus values of beautiful, sustainable, together.

* |t acts as a real-scale, participatory innovation environment where the new
approaches for construction products can be tested and validated under realistic
operating conditions.

* The pilot building is coupled and supported by:

» Digital tools such as Digital Product Passports and decision-support systems
implementing the cascading principle and 10R strategies.

* Participatory processes including design charrettes, citizen workshops, and
regional reuse forums.

* Evaluation frameworks that capture technical, environmental, economic,
social, and cultural KPlIs.
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Construction concept

* Pilot building constructed following the “cargotecture”
standards: bioclimatic architecture utilizing used
containers, recycling them and redefining their use.

* The prefabricated construction has approx. 60 m? floor
area, single storey and south orientation, divided into
three strictly controlled thermal zones.

* The steel load-bearing structure is made of two
shipping containers with removable structural elements
to be able to alternate the external wall systems.

* The envelope of the pilot building includes six
removable walls at the South, East and West
orientation as well as four high-insulated transparent
systems (2 easily removable south-oriented balcony
doors and 2 permanent north-oriented windows). It is
also equipped with a movable shading system, and a
high-performance underfloor heating/cooling system.
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Characteristics

» Location: NTUA campus, Athens, Greece

» Construction year: 2021

» Total area: 60 m?

-----

» Three rooms: Room 1 (32 m2), Room 2,3 (16 m?) T e
» nZEB status compliance  f—t—_ pr——
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Characteristics

» Six exchangeable masonry and four transparent
components (windows & balcony doors)

» HVAC system:

» low temperature heating system with full
autonomy in each thermal zone

» Source: Heat pump / Terminal units: floor
heating & fan coil

» Complete recording and control of the operation
of the passive and active systems of the building

» Strictly controlled thermal zones

» Mobile shading systems
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v'In-situ validation of energetic performance of fagades and windows in “LivingLab”
conditions (TRL5- technology validated in relevant environment

v'Reaction to Fire classification of construction materials and products

v" Industrialized, recycled and bio-based building materials, paints, coatings,
passive and active windows, prefabricated elements, active facades.

v The service is readily available upon agreement. The LivingLab preparation period is ca.
one week and the measurement period should be at least six months.

v The “customer” can be present during the measurement campaign and training
material can be provided. The results are interactively analysed with the customer
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Services offered - Standardization

» In-situ measurement of facade systems thermal performance
» U-value/ R-value measurements
» Wall thermal properties measurements
» Thermal bridging effect
» Hygrothermal performance measurements

» In-situ measurement of thermal and optical glass properties
» U-value/ g-value/ T q

» Thermal comfort assessment
» PMV measurement

» Assessment of HVAC and shading control systems

» Testing of building energy efficiency

» “Reaction to Fire” testing according to EN 13501-1
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Measurements are performed
according to standards:

Guarded Hot Plate method: ISO
22007-2:2015, EN 12667:2001 and
ASTM C177-13

Thermal Needle Probe: ASTM
D5334

U-and R-value: ISO 9869 (for walls
and windows) and ASTMC1155 (for
walls)

The Reaction to Fire lab is certified
and accredited according to ELOT
EN ISO/IEC 17025:2017- Certificate
No. 1191.
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Methods & Instrumentation

» Facade thermal performance
» Method: ISO 9869/ ASTM C1155
» Equipment: QRU-100

» Thermal comfort

» Multisensor - Thermal and visual Comfort measuring (ISO
7730)

» Monitoring
» Temperature / Humidity / Heat flux / Air velocity

» Solar radiation / llluminance

» Weather station

(- ) i
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» IR thermography
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Experience in long-term testing: 2021-2025

Assessment of electrochromic windows — Assessment of SmartWall & Smart window — External facade elements with low embodied

Switch2Save PLURAL carbon emissions
Photovoltaic system
EV charger system

(GreeNest)
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RtF Methods & Instrumentation

Standard Reaction to Fire Tests according to EN 13501-1
EN ISO 1182: Non-flammability test (Aokiur akavototnTag)
EN ISO 1716: Test for determining the net calorific value (Aokun
TTPOoCodLoPLOPOU avwTePNC Beppoyovou duvapng)
EN 13823: Single burning item test (SBI) (AoKiur HEPOVWHEVOU
KALYOUEVOU QVTIKEIHMEVOL)
EN ISO 11925-2: Flammability test (Aokiur avapAe&ipotntacg)
EN ISO 9239-1: Thermal radiation test on floors (Aokiun 6eppIkng
akTlvoBoAiag oe damneda

Q e-CODOMH
I |CDNFERENCE
7 205 National Center for Research in Natural Sciences “DEMOKRITOS”, Athens, Greece - 11 — 12 November 2025



* The classification of a construction product’s tendency to contribute to
the development and spread of fire is done through the Euroclass system.

* The classification of a construction product’s performance in terms of
reaction to fire according to the EN 13501-1 standard is based on three
criteria, which focus on the product’s contribution to:

* |gnition and Burning: A1,A2,B,C,D, E, F
* Smoke Production: s1, s2, s3
* Production of Flaming Particles/Droplets: d0, d1, d2
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Services

e AokipegAvtidpaong otn dwtia (Reaction to Fire)

* Since 2019, EMPyr has been the only accredited (ESYD 1191) and notified (NANDO
NB2878) laboratory in Greece that is able to perform complete reaction to fire tests and

issue classification certificates for construction products in accordance with the EN
13501-1 standard.

sc.europaew/growthionls databeses/mandnfindex.cdm
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National Technical Committees (ELOT)
 ELOT TE 7 “Fire Protection and Firefighting”
« ELOTTE 67/0OE 5 “Eurocode 5: Timber Structures”
* ELOT TE 106 “Mechanically Fastened Building Claddings”

International Technical Committees (ISO, CEN)
* |ISO Committee ISO/TC 92/SC4 “Fire safety engineering”
* CEN Committee CEN/TC 127/WG7 “Classification”
* CEN Committee CEN/TC 127/WG4 “Reaction to Fire”
* CEN Committee CEN/TC 127 “Fire Safety in Buildings”
* CEN Committee CEN/TC 191 “Fixed firefighting systems”

ELIPYKA: Hellenic Institute for the Fire Protection of Structures
Notified Bodies Network: Interest group GNB-CPR
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NTUA-HMCS: Meet the team

Maria Founti, Ph.D.
HMCS-NTUA Coordinator
mfou@central.ntua.gr
+(30) 2107723605

Dionysis Kolaitis, Ph.D.
Head of Fire Testing and
Simulations
dkol@central.ntua.gr
+(30) 2107724002

Giannis Atsonios, Ph.D.
Head of Thermal Testing
and Simulations
atsoniosgiannis@gmail.com
+(30) 2107724062

Thank you!

Heterogeneous Mixtures &

Combustion Systems lab
http://hmcs.mech.ntua.gr
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