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Project Title

Thermal Energy Storage Systems for Energy Efficient Buildings. An integrated
solution for residential building energy storage by solar and geothermal resources

- TESSe2b Project —
Project number: 680555

Call identifier: H2020-EeB-2015 Call for EeB — Energy-efficient Buildings

EeB 6 — 2015: Integrated solutions of thermal energy storage for building
applications
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Context of the project
TESSe2b Project

Type of action: RIA - Research & Innovation Actions (defined in the call)

Activities expected to focus on Technology Readiness Levels 4-6.

G.Technology readiness levels (TRL)

- Nhere a topic description refers to a TRL, the following definitions apply, unless otherwise specified:
B U d gEt . 4 . 3 1 1 . 700 e U rOS, e TRL I — basic principles observed

TRL 2 — technology concept formulated

TRL 3 — experimental proof of concept

= Number of participants: 10

TRL 4 — technology validated in lab

TRL 5 — technology validated in relevant environment (industrially relevant
environment in the case of key enabling technologies)

= Number of countries: 8 .

TRL 6 — technology demonstrated in relevant environment (industrially relevant
environment in the case of key enabling technologies)

= Starting date of the project: 01/10/2015; S

e TRL 9 — actual system proven in operational environment (competitive
manufacturing in the case of key enabling technologies; or in space)

= Duration: 48 months
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General Objectives

* Increasing energy efficiency in buildings, enhance green technologies and
promote advance thermal energy storage solutions.

* The target of TESSe2b is to design, develop, validate and demonstrate a
modular and low cost thermal storage technology based on solar
collectors and highly efficient heat pumps for heating, cooling and
domestic hot water (DHW) production.
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Expected results

* The TESSe2b solution will reduce the building energy consumption at
least 15%, but it might be possible to reach 25-30%, with a corresponding
reduction in operating costs.

* The estimated payback period is expected to reach 8-9 years.

* TESSe2b project and its exploitable products have the potential not
only to be included as a market opportunity but also to enhance the
development of TES systems in the EU market.
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Consortium overview and organisation
Name [ eolepstases | country

’ Instituto Politécnico de Setubal - IPS Higher education Portugal
Centre For Renewable Energy Sources and Saving Research organisation Greece
SN )
Fondation - CRES
Technologiko Ekpedeftiko Idrima Stereas Elladas - Higher education Greece
TEISTE
G ’ Geoteam Technisches Buro Fur Hydrogeologie, SME Austria

Geothermie Und Umwelt Gmbh - GEOTEAM

Panepistimio loanninon - UOI Higher education Greece
{ Szkola Glowna Gospodarstwa Wiejskiego - SGGW Higher education Poland
- oad Ruhr-Universitat Bochum - RUB Higher education Germany
Asociacion Ecoserveis - ECOSERVEIS Non-profit org. Spain
Demo Sites Phase Change Material Products Ltd — PCM Produc SME U.K.

Z & X Mechanical Installations Limited — Z&X SME Cyprus
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Work Plan

_: )
HORIZONTAL @

ACTIVITIES WP1 WPS

Project Management Dissemination and exploitation

/—
Total: 8 Workpackages

{@ Start 1+ End 48 = Duration 48 {@ Start 1+ End 48 = Duration 48

® o Al 1@ .2

4 WP2 WP3 WP4 2l
Selection and development of Analysis and Design Analysis and Design of TESSeZb
the appropriate PCM materials of TESSe2b PCM storage tank enhanced PCM BHes

{3) Start 1+ End 48 = Duration 48 (@ Stzrt & + End 48 = Duration 43

Management: One

PCM SELECTION,
AMALYSIS & DESIGN
OF TESSezZb
STORAGE TANK
AND BHes

Dissemination and

{@ Start 1 + End 24 = Duration 24

exploitation: One

| CrT—
resse ) ﬁ { Technical: Seven

ACTIVITY Development of efficient smart

control algorithms for TESSe2b

{®) Start 1+ End 48 = Duration 48

il

: WP7

WP6

CONSTRUCTION
AND VALIDATION

N

OF TESSe2b
SOLUTION

Construction of the TES5e2b
prototype

@ Start 1+ End 48 = Duration 48

Small scale validation of the
TESSe2b solution

{@ Start24+End 48 = Duration 25
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GENDER DISTRIBUTION M1/M30: GLOBAL

Average values M1/M30

21; 32%
45; 68%

Men Women
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GENDER DISTRIBUTION M1/M30 by CATEGORY STAFF CATEGORY

Average values M1/M30

Scientific/Technical Leader Technical Staff Support Staff

B Men B Women
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GENDER DISTRIBUTION M1/M30 by AREA

Average values M1/M30

21%
45%
0,
78% 3%
100% 100%
79%
[ 5%
0,
22% 17%
R&D/Innovation Management Finances Communication Quality Other

Men Women
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LA SOLUCION TESSE2B

ESTUDIO DE MERCADO
( PARA LA
COMERCIALIZACION DE
TESSE2s

the smart energy storage

WWW.TESSE2B.EU

0 O o™ % e 0o’
COMPRADOR POTENCIAL TIPO
EXPECTATIVA DE COMPRA

Hombrs, de Disposicion de gasto

aproximadamente 42
42%
39%
12%
_
1,70%
=
<3000 20000 €

anos. Miembro de una
familia de 4 personas.

w

cuBEEBE8ES
FRIRIIRIERR

— Vive en la ciudad, en
aog una vivienda de 50-100  Es propietario
oo m2, construida entre de su vivienda.
0ol 1970-1980.
€ 3000 - 6000 € 6000-10000€ > No importa el
precio
Tiene instalado un Usa electricidad y
sistema de gas como fuentes de H
calefaccion en casa. energia doméstica. Periodo de retorno aceptable
40%
36,40%
35%
2 Su nivel de ingresos Dedica 5-10% al id
> 9.8 24,50%
es de entre 1000 y pago de suministros 25%
D@ 1500 € al mes. energéticos. 20%
o 150 16:50%
Trabaja en el sector privado y o ) s
ﬁ tiene formacién universitaria o s% 3:60% ——
superior. 0%
03 35 58 8-10 10-15  Noimporta.

Maximo de 6000€

(,CéMO DEBERI'A SER LA m (Preferiblemente 3000€)

SOLUCION TESSE2B PARA SEE
FACILITAR SU EXITO COMERCIAL? RETOR

Maximo de
5 afios

-
-

\ » l

Market Survey
+500 answers

Germany
Spain
Cyprus
Portugal
Greece
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What is a PCM?
Phase Change Material
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THERMAL ENERGY STORAGE
TECHNIQUES

SENSIBLE
TES

LATENT
TES

l

Chilled / Hot
Water

Fabric Ice Eutectic
TES TES TES
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Sensible Heat Capacity

Melting
Curve

Time
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fluorides
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H,0 vs PCM

- Tanks: 60 times bigger than a PCM tank
- Heat: Same space with 3 times more heat losses

- T not constant
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PCM Issues:

fluorides

carbonates

900
- High Corrosion for Salt Hydrates o
- Low conductivity T e
= 600 chlorides
- Segregation £ 50
Ongoing research concerning nanoparticles § 400 solution 0.4 Wi
] § 300
- Coating for Heat Exchangers
200 1 tty " clathrates
. . . aly acids
- Conductivity improvement 100 po|ye|ene |IEA ECES 17 final report (2005)
0 glycols

-100 0 +100 +200 +300 +400 +500 +600 +700 +800
melting temperature [°C]
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CFD studies for optimization of the Heat Exchanger in the Tank

HE design (under optimization).

Total volume: 0,3422 m3; 342,2 liters

Net PCM volume: 0,3422 x 0,95 x 0,94 =
0,306 m3 =306 liters.

0,585 m

0585m Heat Energy Storage: 0,306 x 805 x 260

I:Ieight of the fins: 45 mm X 0,9 = 57641 kJ = 16,0 kWh

% of tubes in volume: 5%;
% of fins in volume: 6%
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CFD studies for optimization of the Heat Exchanger in the Tank

HE design (under optimization).

Number of tubes: 24 tubes (6 passes)
Length per tube: 6 m

Number of passes per tube: 6

Total length: 144 m

Heating capacity: 10 x 144 = 1440 W = 1,44 kW

Height of the fins: 45 mm
% of tubes in volume: 5%;
% of fins in volume: 6%

A
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Hot Tanks for Demo Site in Austria
(J Number of Tanks: 3

(J Heat Energy Storage: 3 x 16,0 kWh = 48 kWh (maximum predicted: 55,5
kWh)

(] Heating capacity: 3 x 1,44 = 4,32 kW (max. predicted, 6,3 kW, few hours, HP
in series with hot tanks)
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125x60x201 cm
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PCM Tank

- Compact: 4 tanks in a IKEA closet
- 64 kWh thermal energy

Armari, blanc, Ballstad Vikedal

€ 257 [ u.

125x60x201 cm
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Workpackage WP7 - Small scale validation of the TESSe2b solution [Months: 24-48]
WP leader: CRES

Demo Site - Austria

'ﬂ» g ’; e
S ,%

.s)
‘_ \ki,“v“ﬁﬂ ,

Location: Kapfenberg, Graz
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Workpackage WP7 - Small scale validation of the TESSe2b solution [Months: 24-48]
WP leader: CRES

Demo Site - Cyprus

THE LOCATION OF THE VILLAGE MILIOU
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Workpackage WP7 - Small scale validation of the TESSe2b solution

[Months: 24-48]

WP leader: CRES
Demo Site - Spain
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Main results from Energy Building Simulation for each demo site

Heating Cooling AISEHN | ORI | (R Cooling Hot | Cold [ DHW Inc;c(e)z;\:f 2t F;C;It?(r)n I;Iﬁiaf:cc;ndg;aee;i; Cooling needs
Demo Site Capacity | Capacity PCM | PCM | PCM [Fraction : : : v shifted day to
(kW) (kW) (kWh/m?) tanks |[tanks| tanks |Heating UREHE ES) | (LI || NEIEIEE) < night
(kWh) [(kWh/m?) the PCM DHW solar)
Austria  321,1 14,39 4,67 17685,8 2784,0 55,08 8,67 10,00% 4 * 1 11,8% 8,2% 20,9% 43,7% *
Cyprus  220,7 17,03 18,56  10006,4 15431,0 45,34 69,92 10,00 3 3 1 30,5% 27,2% 42,3% 44,8% 30,3%
Spain 137,8 12,18 4,92 8802,0 944,0 63,88 6,85 9,00 4 2 1 33,5% 31% 47,0% 0,0% 95,3%
* free-cooling 2) Vacuum; ) Flat plate;

‘Demo Site Countries, Energy Needs / Area‘
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Conclusions

* Low temperature PCM TES are a performing solution for HVAC
* TESSe2b is achieving the expected impacts so far.

* New project results will be shown in EFINTEC - B2B meeting.

* Save the date! 0
-

» 3th and 4™ October — Fira de Barcelona
EFINTEC

Exposicidn y Férum
de las Empresas Instaladoras
y Nuevas Tecnologias

o www.efintec.es www.tesse2b.eu



I ESS E2 B Thermal Energy Storage Systems
for energy efficient building an integrated solution for residential

the smart energy storage building energy storage by solar and geothermal resources

ebsite, Project Video and Social Media

Custom Search
‘ TESSE?s
about ~ partners ~ demonstration ~ library ~ news & events ~ contacts

the smart energy storage

Thermal Energy Storage Systems
r Energy Efficient Buildings.

solution for residencial building energy storage )
ar and geothermal resources.

O b Apr3,2018
TESSe2b Project

@TESSe2b_Project

Recognizing the importance of gender equality, particularly
in Racaarrh and Innnuatinn rantavte TEFQQa%h Praiant

Presentation

TESSe2b Project - Thermal Energy Storage Systems for Energy Efficient Buildings is a

TESSe2b Presentation Video EC financed H2020 four years project, that develops an integrated solution for residential
building energy storage using solar and geothermal energy, with the purpose of correcting

- -~

the mismatch that often occurs between the supply and the d d of energy inr
buildings.

www.tesse2b.eu

That is achieved by integrating compact Thermal Energy Storage Tanks with Phase Change
Materials (PCM TES) coupled with enhanced Phase Change Materials inside the borehole
heat exchangers (BHEs), and using an advanced energy management smart self-learning
control system.

A demonsiration and on-site monitoring evaluation of small scale TESSe2b solution in
buildings in three pilot sites (Austria, Spain, Cyprus) are being conducted in order to evaluate
the system’s integration into buildings space, to assess the impact of TESSe2b solution in
different climates and to provide evidence about its overall technical and economic feasibility.



TESSEZ8

the smart energy storage

Thank for your attention

Thermal Energy

Sto rag e SyStem S o ) ) ) . o This presentation reflects only the author's view and
for energy efficient building an integrated solution for residential building the European Commission is not responsible for any
use that may be made of the information it contains.

energy storage by solar and geothermal resources



