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1. What was there before the GEOFIT PROJECT?

Typology Terciary

Use of building Educational (school)

Location Sant Cugat (Spain)

Date of construction 1975

Building area 3.894 m2

Climate condition Mediterranean

Relevant installation Central heating system (gas boilers)
Total energy 414.862 kWh

consumption/year (31% electricity + 69% natural gas)




1. What was there before the GEOFIT PROJECT?

Existing
systems
overview

HVAC and electric system | Heating 3x126 kW standard boiler. Cast iron radiators
description ) - -
Cooling 4 splits (4x3kW) in computer classrooms
Aerothermal in Sports pavilion (3 aerothermal Roca UL-210, 7
radiators panel type with different dimensions, 4 splits 1x1 5,2kW
each)
RE/EE PV panels: 27,03 kWp photovoltaic installation
LED technology lamps
Facade retrofitting (External Thermal Insulation Composite System -
ETICS/EIFS) and replacement of current windows in the administration
building and sports pavilion
Thermal energy Heating 73,51 kWh/m2/year
consumption ) —
Cooling Can not be quantified
Electric energy Heating 33,03 kWh/m2/year
consumption ) .
Cooling Can not be quantified
Maximum power Heating 63 kW
consumption )
Cooling 12 kW
BEMS none

Temperature levels (feed
& return flows)

Feed temperature 702C / Return temperature 582C




1. What was there before the GEOFIT PROJECT?

Solar thermal (7,7 kW thermal) and photovoltaic (27 kW electric)




1. What was there before the GEOFIT PROJECT?

facade retrofitting in the 3 buildings




1. What was there before the GEOFIT PROJECT?

SITUATION OF THE SCHOOL




2. GEOFIT PROJECT

Phases of Sant Cugat Pilot

Design phase, where all the partners define the equipment that will be
installed

Project drafting phase + permits

Installation phase

Comissioning and Follow-up phase

1

2

3
. BMS development phase
»
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Simulation and demand
modelling
(KTH-UPO)

Drilling/excavation
(CDP)

Building monitoring during
drilling phase (SIART)

GSHP
(AIT-OCHS)

Operation strategy
(OCHS-ILECO-COMS)

BMS & BEMS
(ILECO-COMS)

H=192,5 kW peak load / 144,5 MWh total load
C =6 kW peak load / 3,8 MWh total load

Improved vertical drilling and HDD
12 BH (115m deep; 10 m spacing) + 1 HDD

1) Environmental survey to evaluate state of fact of the building; 2) survey during
drilling phase to understand which the building response is; 3) survey after the shock
with the aim to compare with previous

Electrically driven HP (40 kW heating capacity); COP = 4,7
2.000 | buffer tank; R1234zee refrigerant; HP operational control system integrated;

Co-generation GSHP with gas boilers. GSHP will cover most of the heat demand (around
70%). Base load covered by the GSHP and peak demand by the gas boiler

BEMS on top of the BMS (Cylon was replaced by Trend). Integration of the geothermal
system within the Trend, and on top, BEMS (to control operating mode based on EE,
demand response, flexibility).



P&l diagram g@yG EOFIT

‘? SMART GEOTHERMAL



Bif

6“? SMART

GEOTHERMAL

Legal permissions
{

m Generalitat de Catalunya

Departament d'Emprasa | Conaixermeant
Direccid General d'Energia, Seguretat

Industrial | Seguretat Minera

FPFampdona, 111

OBI1E Bk
Terl G2 Ag4 @ 00
Fme BJ Ald &3 B0

|'i Generalital de Catalunya
L www.gencat.cat




EDbceEOFIT

&
N\ 4

e 2019 — Test Investigation borehole (TRT)



Installation

2020 BOREHOLES



Installation

2021 HYDRAULIC SYSTEM



BMS installation




BMS installation
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BY UPO / KTH
High Temperature Cooling System: PASSIVE COOLING in the Administrative building + VENTILATION



Commissioning and follow-up aﬁ;;u GEOFIT
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The commissioning was possible thanks to the participation of all the project
partners, without them it would not have been possible

Pantalla menu de inicio
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Commissioning and follow-up J
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Pantalla modos de funcionamiento

Pantalla de accesos a los circuitos 60% E N E RGY

REDUCTION

Pantalla de parametros

Pantalla de contadores Térmicos



CONCLUSIONS

IT IS OUR FIRST GEOTHERMAL INSTALLATION IN
MUNICIPAL BUILDINGS. NOW WE WANT TO
REPLICATE IT IN OTHER EQUIPMENTS.



Thank you for your attention

WP7 team




