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NTUA is the oldest and most prestigious technical university in
Greece. Today NTUA has more than 7000 students, employs
700 persons as academic staff and more than 2500 researchers.
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NTUA is the oldest and most prestigious technical university in
Greece. Today NTUA has more than 7000 students, employs
700 persons as academic staff and more than 2500 researchers.
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NTUA is ranked 3" on “Energy” FP7 Thematic priority

v’ Has a notable performance with strong overall scores but particularly for Specialisation Index
[SI] (an indicator of research intensity in a given research area)

v’ Has one of the highest ARIF scores (1.69) a field-normalised measure of the scientific impact
of publications produced based on the impact factors of the journals in which they were
published and is clearly specialised in energy

Table XXXV  Scientific performance as measured in Scopus for the selected 25 ERA
uuversities i Energy (2007-2011)

University 3 Pubs Pubs Con by Univ sl ARC ARIF Top 10
Ea (FUL)  (FRAC)  Hesp (%) %)
World 237,368 237,368 ne 100 = 100 = 100 = 100 =
Total ERA 58,965 51,788 nc 068 W 140 & 133 & 146
Scientific ‘Uniw of London, tmperial Coll London GB =] 579 0 119 & 168 & 145 & 170 &
Output and DTU-Technical University of Denmark DK 783 540 0 2% & 0 282 A 169 & 304 &
Collaboration of TuDelft - PQIF\ University of Technology  NL 0z 461 0 18 & 07w 119 & B v
Royal Institute of Technology SE 692 426 0 13 a 142 & 144 & 164
— University of Manchester GB 643 am 0 098 == 168 & L4 a 140 &
E U [ U [j e a IT MTMU - Norwegian Univ of Sci and Tech  NO 564 345 0 1% & 145 A& 128 A& 135 A
Ecole polytechnique fédérale de Lausanne CH 551 X2 0 136 & 183 & 147 & 190 &
U n ive rS I tl e 5 Chalmers University of Technalogy SE 512 328 0 301 A 230 a 162 & 228 A
Palytechnic University of Milan T 509 359 0 219 & 115 a L1E & 119 a
Politehnica University of Bucharest RO 483 368 0 354 A 04z ¥ 046 v 21 ¥
Katholicke Universiteit Leuven BE 471 193 0 05 ¥ 137 & 118 & 11 A
NTUA - Natl Tech University of Athens GR 462 343 0 301 & 185 & 169 & 161 &
ETHZ-Swiss Federal Inst of Tech Zurich CH 439 245 0 07 v 205 & 155 & 71 A
University of Cambridge GB 410 267 D o052 W 228 & 178 & 258 A
Polytechnic University of Turin " 408 278 D 20 A 121 a 128 & 105 =
Technical University of Lisbon T 404 215 0 141 A 190 & 14 & 51 A
Pierre and Marie Curie University FR 388 179 0 04 W 155 & 167 & 171 &
Palytechnic University of Valencia ES 368 269 0 178 A 127 & 150 & 103 ==
Aristotle University of Thessaloniki GR 332 228 0 L16 & 171 & L51 & 215
RWTH Aachen University DE 329 190 0 o0m W 119 & L2 & 119 &
UNIROMAL - Sapienza University of Rome IT 319 191 0 063 W 202 a 166 & 86 A&
University of Leeds GB 287 195 0 o0l v 1981 & L5 & 197 &
Uppsala University SE 283 171 0 077 W 177 A 171 A 08 A&
Aalto University U 282 178 0 L1 & 177 a 156 & 187 &
Joseph Fourier University FR 281 159 0 102 == 230 A 166 & 164 &
Note: Tiid,
Source: Computed by Science-Metrix using Scopus

Data extracted from “Scientific Output and Collaboration of European Universities”
European Commission, 2013



Exploitation of Europe’s  Insulating materials and components Autonomous Energy Management Self sustained, zero CO, buildings

~ Rare Earth ore deposits for construction industry System for building and district levels powered by hybrid RES-Hy&wgen systern
Aluminium production Passive fire protection materials PVs integration Energy efficient and safe
Bauxite residue exploitation into the building skin HVAC systems

Breakthr flit Novel binders and aggregat
Metallic ores Gy | iorthe eonahe o Dk

expansion technologies for the construction industry -
Sustainable
Jr— -energy solutions

Research Team: Raw Materials Exploitation & Sustainable Energy Solutions
National Technical University of Athens, Lab. of Metallurgy
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Based on the same statistical data, Laboratory of Metallurgy
(NTUA.LM) is ranking in the 1st position between NTUA Laboratories.

5 - }“SB,“\'% Energy efficiency and
management systems

 SEEHVAC

Energy efficiency in buildings through
innovative construction materials

A ‘w@MA i
ENTHALPYS @8 Life cycle assessment

Development of energy efficient processes, Energy efficiency in the built environment, Processing technologies for ores and
industrial minerals, Modelling and computer simulation of industrial production processes, Life Cycle analysis and
environmental assessment
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Demonstration sites operated from the team

Athens Campus
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Demonstration site (Technological Park)

A total of 34 smart power metering devices deployed at five buildings (smart grid)

Two buildings operated through BMS
*  Advanced sensors and actuators network (occupancy, CO,, lighting, temperature, humidity etc.)

e HVAC controllers, water and air temperature measurements at distribution network

Intelligent monitoring of energy flow at building and district level (3years collected data)
Dedicated Wireless Local Area Network (WLAN) for data exchange

Integrated RES technologies
e Two solar parks [(47+15) kWp]
e Wind generator 6x6kW

e Battery bank (1364Ah) supervised by cutting-edge PLC technology

Meteorological conditions (outdoor air temperature, solar radiation,
humidity, barometric pressure, wind speed)
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Demonstration site
(Technological Park)

Energy self sustained building
with zero CO, emissions

REOL%Pal‘k Rated annual energy production: |
ﬁg&%m 1,5 MWh/kW
S Pands: E
Nominal Eficioncy | oo
Col Typo | €158 [Cusfin, Ga)See] i fiem)
Invartons (6):
Efficincy %
AC Vokage 220- 2007
AC BODOW

WIND TURBINES

Two fully independent HVAC systems :
- VRV system
- Heat pump - heat exchanger system
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Demonstration site (Technological Park)
Energy Management & Control System Graphic

CUMULATIVE SOC (5MIN) Int“

SOC (EMIN/ cm.d Pansl EMCS VALUES

FCExT PUMP ON @

Real time GUI for energy

E Presuure -cuzrm Schneider .

AC Grig TR [ ] D ETectric Ceares meoonmers flow monitoring,
e e e ® EE i equipment control
e - T duipment
[omea and operational status
H2 BUFFER

START COMPRESSORSTOP COMPRESSOR
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Demonstration site (Technological Park)

v’ Powered by a RES Park and a CHP Fuel Cell (40kW)

e,
\

v/ Equipped with an advanced Building Management System, sophisticated

HVAC, on-line continuous monitoring system (for
environmental performance parameters)

v’ Stores energy in compressed Hydrogen

v Intelligent operation based on customers requirements
(algorithms developed from NTUA)

HVAC AHU1 - Main Area
R MODEs 1o "

all the energy and




Prototype H
condensing b0|ler (60 KWith)

Energy storage: capacity*: 1MWh

*Equivalent Electrical Energy ready to be delivered to the building
through the Fuel Cell (Hydrogen storage at 200bar)

WEer friendly: and fully’autemated
rgy Management and Monitering System

40 kW' CHP for residential
apflications (PEM Fuel Cell)

Demonstration Site
at GREECE’”"”’

N

Enhancing cooperation and future perspectives

v The developed RES-H, hybrid energy system can be used as a full-scale
research, development and testing facility of:

H, production, storage and consumption technologies

Energy management systems
Existing demonstration site presents a great opportunity to attract interested
parties for direct knowledge exchange, consultancy and joint initiatives
Contribute to standardization activities at system level for residential buildings or
districts of buildings

IE’.uinc*awareness

TV documentaries broadcasted to more than
130 countries in 10 languages (Eurcnews, RAI,
TV5 and others)

More than 25 articles published in Newspapers
and Social Magazines

Educaticnal visits for students (more than 2000
students already hosted on site)

Wide interest from Scientific, Governmental
and investors representatives
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The project
AMBASSADOR
receives funding from
the Eurgpean Union
Seventh Framework
Programms

wntn® 314175

Autonomous Management System JW f/.”,‘t-,_ ﬁ *

Developed for Building
and
District Levels

=

dilemma, research effort was
-alone buildings weakly tight to The lacts
nment. Specifically in each build- 2
ms were considered individually. X
ems were made more effective by

to any building area (the reign of e

ers”). Importing parameters from
Source: IPCGC 2007, figure {vs. 1990 lavel)

Energvcemand

lowed better regulations (Access or m—

ment systems). Energy Usage Analy-
n the market. They provide the
nergy rofiles of scattered build-
ions. Energy usage analysis and
rict level is inexistent. Neither is
ling leveraged in control schemes.

energy storage

easingly enter into the
but still timidly penetrate
us, energy flows (electrical or
managed through energy usage
ned in time for significant savings.

Projéct coordinator: Alfredo SAMPERIO Schneider Electric Industries SAS (France)
alfredo.samperio@schneiderelectric.com
Project manager:  Lenka BAJAROVA AMIRES s.r.0. (Czech Republic) bajarova@amires.eu

http://ambassador-fp7.eu/
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Lavrion Dashboard

5.672%

0.064 v

Encrgy Tariff
088 5 D WY

 Dastbasrd

28.488!"‘ ]

Datacentr Pow
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Developed for Building
and
District Levels
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Average daily electrical load for AHU and HP vs.
daily degree-cooling hours (base 24°C)
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Construct-PV is developing new customizable, efficient,
and fow cost Building Integrated PV elements for opague
surfaces of buildings. This new technologies is also
demonstrated in real scale projects. Opaque surfaces are
selected because they represent massive wide-area
spaces of untapped harvesting potential across Europe.

Different multifunctional technologies have been devel-
oped with the specific goal of enhancing the global ener-
gy efficiency of the building. The different products have
been tested according EN standards in order to give the
proper information enhancing the reliability of the sys-
tem, to architects, designer and final users.

To be attractive to the market, Construct-PV systems are
multifunctiona!. By further developing and integrating
the most promising technologies, the project will cover
the last kilometre to market while keeping a pre-
competitive nature. Construct-PV defines an integrated
approach that streamlines the value chain by introducing
Bilvi and CAD/CAM tools that enables customizable mass
production by providing all the actors in the value chain
with access to the same information.

Thus, Construct-PV will be friendly for the majority of
SMEs in the building value chain. Demonstration activi-
ties will cover each aspect of the value chain.

The project involves 12 European partners covering the
whole value chain of construction.

The project partners during the meeting in Lugano. Two small roof

demonstration test stands have been developed

Ed Zublin AG
Mrs. Karaline Fath

ZUBLIN

constructpv@zueblin.de

D’APPOLONIA

wsutng, design, operation & maintenance engineering

L g

innovation in building
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Scuola universitaria professionale
della Svizzera italiana
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ko National Technical University of | ‘ A a IS o
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:/ Engineering
Laboratory of Metallurgy

CONSTRUCT
PV

Collaborative Project

Call identifier: ENERGY.2011.2.1 -4
Grant agreement n® 295981

CONSTRUCTING BUILDING WITH
A CUSTOMIZABLE SIZE PV MODULES
INTEGRATED IN THE OPAQUE PART OF THE
BUILDING SKIN

Web-site:
www,constructpv.eu

Project Duration: 5 years

Starting date: 2012

SEVENTH FRAMEWORK PROGRAM THEME
FP7-ENERGY-2011-2

Funded by the European Union




Objectives

Construct-PV will develop and demonstrate customiza-
ble, efficient and low cost BIPV modules and systems for
opaque surfaces of buildings. The consortium involves
selected partners, leaders in the industry and research
sector and more in particular in the fields of PV technol-
ogy and huilding construction connecting all the actors in
the value chain.

New PV Technology

The large Demonstration Sites
The Athens roof

The Stuttgart Facade

A new module concept (Mosaic module) based on an
electrical conductive back sheet and back-contact solar
cells has been developed. The module concept is based
on an clectrical conductive back sheet and back-contact
solar cells. The mosaic module cancept hreaks up the
typical 6 by 6 inch pattern by using solar cells flexible in
size in the range from 2 x 2 cm? up to 156 x 156 cm? tull
wafer size. This concept allows new design possibilities
making the PV module attractive as facade element .

front glass \

Based Tool for the ¢ gn of BIPY module

Web

A BIPV design platform has been created by developing
different software tools with the goal to support the de-
sign of customizable BIPY modules within an integrated
design process. lhe tool has been developed to be BIM

ready thanks to a Autodesk Revit plug-in.

The huilding of Schaool of Mining and Metallurgical Fngi-
neering is located in 7ografou campus of the National
Technical University of Athens (NTUA), near to the cen-
ter of Athens. The building, constructed in 1992, consists
ot 5 levels mainly hosting offices, teaching rooms and
laboratory facilities.

In the framework of the project a completely new roof
installation has been built to demonstrate the new BIPV
modules and system developed within the Construct PV
project. The building is unshaded from the surrounding
and has a proper orientation for PV applications. Within
the project a numher of solutions regarding the integra-
tion of PVs to the roof have been developed talking into
consideration the different perspectives of the own-
erfoperator, the user, the designer/architect as well as
the construction.

The Z3 Head Quarter of Ziiblin AG is an office building
that was built in 2012. It has 5 storeys with 1 basement
parking level. The huilding has offices for 200 to 250 em-
ployees. The design targeted a building envelope of pas-
sive house standard, aimed for a sustainability label level
DGNB Gold Standard. Construct PV BIPV modules will
replace the existing facade panels in order to help to
reach the goal for Z3 to become a nearly net-zero-energy
building.

kd. Zublin AG is the owner, operator and user of /3 as
well as the construction company responsible for its con-
struction. Thus Ed. Ziblin AG will be in the unique posi-
tion to test the newly developed modules from four
different perspectives: owner/operator, user, design-
erfarchitect as well as construction company.

Contact

Ed. Ziiblin AG
Albstadtweg 3 -
70567 Stuttgart - Germany

M.sc. WI-Ing. Karoline Fath
T: +49 711 7883 7285
constructpv@zuchlin.de
WWW.canstructpyv.eu
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SABINA aims to develop new technology and financial models to connect, control and actively manage generation and storage assets to exploit
synergies between electrical flexibility and the thermal inertia of buildings.




Coordinator:

v.vento

Bart Modde
Bedrijvenpark "Coupure” 5 f)|AlIDICO
9700 Oudenaarde BE A ConFTROCEOH

Belgium

Email ID:
bart@vento.be

National Technical
University of Athens

N . g
Q. SITTIS

{acciona

Project Website:

http://www.nanohvac.eu/

NANOTECHNOLOGY
NanoPhos
Pioneering
Nanotechnology

POLITECNICO
% DI MILANO

Research project funded under
Collaborative Project Scheme

T —

- Novel Nano-enabled
- safe HVAC ducts and systems

ibuting to an healthier indoor envirg

Cost - effective, Safe Nanotechnology
Insulating Duct Layers

Novel Nanc-enabled Energy Efficient and Safe HVAC
ducts and systems contributing to an healthier
indoor environment

www.nanohvac.eu




Indoor-air-quality

Viable bacteria - E. coli

number of isble bacteria
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Treated Non treated

ANTIBACTERIAL AND
ANTIFUNGAL ACTIVITY:

Initial lab tests in TiO, coated filter specimens
has been performed according to 1ISO 27447.
The results have shown a significant
antibacterial and antifungal activity after
exposure of TiO, coated filters to UV irradiance.
The lab test results will be further evaluated in
the demo system.

PrROTOTYPE UVA LIGHTING SOURCE FOR
ACTIVATION OF PHOTOCATALYTIC REACTION:

AUVAlighting source provides irradiance on the
TiO, coated filter. The innovative design of the
UVA lighting source provides a robust, low-
consumption and low-cost system that can be
easily installed to any HVAC system without
affecting the ducts airstream.

= - IVO'—"

yAano
VAC

NANC-HVAC project aims at daveloping

* %%

an innovetive approach  for  ducts
insulation while introducing new cleaning
and maintenance  technclogiss,  all
enabled by cost-effective application of

nanotechnology.
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Full scale demonstrationsite:

Afull scale demonstration site deployed
in Spain. The energy performance as
well as the inhibition and removal
performance will be evaluated under
real HVAC operating conditions.

HVAC-ducts

INSULATEDDUCTS
ANDBENDS:

During 2014 the first duct and
hendinsulated prototypes were
made. After further formulation
and process optimization the
first series of prototype parts
are constructed and are ready to
be used in demo HVAC system
for further evaluation. Their
advanced insulation will enable
minimization of cool/heat
losses in HVAC systems in a

cost-effectiveway.

Safe-high-insulating
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