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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)
[ | B u d get : 4 . 3 1 1 . 7 OO e u ro S" Nhere a topic description refers to a TRL, the following definitions apply, unless otherwise specified:

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

u N u m b e r Of CO u nt ri e S : 8 environment in the case of key enabling technologies)

e TRL 6 — technology demonstrated in relevant environment (industrially relevant
= Starting date of the project: 01/10/2015;

environment in the case of key enabling technologies)

TRL 7 — system prototype demonstration in operational environment
e TRL 8 — system complete and qualified

e TRL 9 - actual system proven in operational environment (competitive

| D u rat i O n : 48 m O nt h S manufacturing in the case of key enabling technologies; or in space)
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EXPECTED BENEFITS OF ADDING PCM

Shallow geothermal energy
10° 1

> Ground temperature influenced by solar radiation
and precipitation down to appr.15 m

> Temperature of the neutral zone in non Alpine
Regions in Austria:
9-10°C
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EXPECTED BENEFITS OF ADDING PCM

> Medium fluid temperature (BHE 100 m deep) without load:

1
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Medium ground temperature: 13.0 °C
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EXPECTED BENEFITS OF ADDING PCM

> Medium fluid temperatures for a typical year, heating and cooling load:

Medium ground temperature: 13.0 °C
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EXPECTED BENEFITS OF ADDING PCM

> Medium fluid temperatures within a year, with heating and cooling and PCM:
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_ Objective for Austria and Spain : to consolidate fluid temperatures during heating at a higher level, so
that the heat pump will work at a better COP
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EXPECTED BENEFITS OF ADDING PCM

> Medium fluid temperatures within a year, with heating and cooling and PCM:
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Objective for Cyprus: to consolidate fluid temperatures during cooling at a lower level, so that the heat
pump will work at a better COP
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LEGAL AND TECHNICAL ASPECTS

> PCMs must not affect:

=Grout (stability/permeability)
=Ground or Groundwater
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INVESTIGATED METHODS OF ADDING PCM

> Microencapsulated powder added to the grout

> Results:
=35 % PCM have to be added to the grout to be effective
=BUT stability of the grout is affected
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INVESTIGATED METHODS OF ADDING PCM

> Macro-encapsulated PCM in tubes

PCM encapsulation tubes

PCM encapsulation tubes

> Steps: Coaxial — Exterior Ring with Fins  Double U-Tube with extra tubes

T

=Computational Fluid Dynamics (CFD) simulation to determine the best solution

=3D numerical simulation for optimisation, comparison with common BHE
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Radiators — Heating Cooling
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GSHP: 14KW — Heating-Cooling - DHW
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Solar: 10 collectors — 23m?2 - South West
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PCM Tanks — 1 DHW - 2 Cooling — 4 Heating
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Dissemination
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Resultats:

SPFL_ SPR2 SPF3 SPFd
Annual primary energy saving (kWh) 30065.6 April 7.07 6.16 4.77 4.57
Annual primary energy saving (%) 91.85 May 26.47 16.69 11.17 10.15
Annual emissions reduction (Kg CO;) 6.85 June 11.72 0.96 2.01 7.18
Maintenance cost of TESSe2b (€) 160 July 2.95 2.49 213 1.93
Annual operational & maintenance cost of TESSe2b (£) 326.5 August 3.70 2.75 2.16 2.04
Maintenance cost of Conventional System (€) 220
Annual operational & maintenance cost of Conventional System (€)  2659.3
Annual savings from operational & maintenance cost (€) 2332.7
Annual savings from operational & maintenance cost (%) 87.72

Inlet temperature of radiators 20°C

Outet tempersture of oter a0°c
Capital cost of Conventional System 10688 Volume of DHW tank 160 It
Capital cost of TESSe2b System 33650 e 10
Simple pay-back period (years) 9.84 Max temperature of fresh water 17.5°C




TESSe2s

the smart energy storage

Thank for your attention

“ European
Commission

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



