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Srou nd

To ¢pyo «Ground-Med»

e Avarmtuén texvoloyiog, enidelen & OE0ELC ETUOELKTIKWY LOVAOWV:
Kartaypadr LETPOEWV VEAC YEVLAG
OUOTNUATWY YEWOEPULKWY AVTALWV
Beppotntoac yia B€ppavon kot Puén,
ETUTUYXAVOVTOC TOV HEYLOTO SuvaTo
BaBuo evepyetakng anodoonc (SPF)

 Metpnuevo etnoto SPF >5,0
* 6-€T1£C £pyo: 2009-2014

e Juyxpnuatodotoupuevo amno to FP7

* [poUmoAoylopoc ~7,25 x10° €
* Kowotikn cuppetoxn ~4,3 x10° €

* http://www.groundmed.eu/
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Sround

YAomoteitan ano 24 staipoog
Kat govrovifetan ano 1o KAIIE

* CRES (KAME)  CIAT  GEJZIR
 CEA  HIREF * GEOTEAM

* UOradea e OCHSNER WP  BESEL

* |SR-UCoimbra  EHPA  ECOSERVEIS
 UPValencia * EGEC  EDRASIS
 UCDublin * CRETh * Groenholland
 Upadova  CETIAT e ENEREN

* |PSetubal * FIZ

* KTH
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Srou nd

Evepyelaka amodotikeg texvoloyieg moo
avantoydnkav rykat doxipaoctnkav (1)

AvTAieg BeppoéTnTAg

e AUo ouprieoteg (tandem)

e |vBEpTep

* Eéwtepwkn avaotpodn Puénc-B€puavonc

* Anoppwpn Beppotntac oto (e0TO VEPO XPNONG

ZUCTIHHATA AaTroBrkeuenNg Yuing
*  YAWO aAAaync ¢aong otoug 8°C
* NMayokuPelec pe kataAAnAa mpooBeta

im”‘%zw KANE
S cres



Srou nd

Evepyelaka amodotikeg texvoloyieg moo
avantoydnkav rykat doxipaoctnkav (2)

Tomikég KAIpaTIOTIKES povadeg (FCU)

e XapunAncg Bepuokpaociag (35°C) Beppavonc
* NEO UALKO TTEPWTNG

e Kuwntnpecg brushless pe povipo payvntn

Kevrpiki) kKAiparnioTiki} povada (AHU)
e Xprion Beppotntoag cupunukvwti A/O ywa adlypavon

ZuoTtipara 8éppavong/yuing

 Evbotoixlo
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Sround

Evepyelaka amodotikeg texvoloyieg moo
avantoyxdnkav rykat doxipaoctnkav (3)

KukAopopnTtég

‘E€uTtvol petafAnTwy otpodwyv, EVEPYELAKNG TAENGS A

FewevaAAAKTES

im”% KAME
S| ores

Yriepdlaotaolohoynpevol yia KaAUTtepn amodoon

Nepo (xwplc avtupukTikO) we HEcOo petadopac BeppuotnTog
MNAnpwon pe Pnodida evtog touv udpodopou

MANpwon HE plypo urmetovitn umepavw tou udpodopou
Noapoxn Puénc amevbeiog amod Tov yewevaAlAKTN



Sround

Evepyelaka amodotikeg texvoloyieg moo
avantoyxdnkav rykat doxipaoctnkav (4)

PuBuion Asitoupyiag cucTnuarwy Béppavong-puing

* Qgppavon awxpuns e max 40°C ota FCU

e Wién ayung pe min 15°C ota FCU

e AvtiotaBuion Bepuokpaciac avaloya pe to Beputko poptio

* JUYXPOVIOUOG CUMTILEOTH UE TOV €EWTEPLKO KUKAOPOPNTA KAl OTIOU
elvall EPLKTO KoL UE TOV ECWTEPLKO KOl TLC KALLOTLOTLKEG

* PuUBuLON TWV CUXVOTATWY TOU CUUTLEDTH, KUKAODOPNTWV Kol Pov-
KOIA LE pLKpoETEEEpyaoTh e BAon alyoplBuouc ou mpoekupav
Qo MEPOPATIKA AsLTOUpYLa
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Srou nd
Ztoyot pe Baon to SPF

YtroAoyiopécg 4 nipwv COP, SPF

1. HAEKTPLKN KOTAVAAWON OTOUC CUUTTLEOTEC TNG A/O

2. + NAeKTPLKN KATAVAAWON OTOV £EWTEPLKO KUKAOdopNTH

3. + NAEKTPLKN KOTAVAAWON OTOUC ECWTEPLKOUC KUKAODOPNTEC
4

+ NAEKTPLKN KaTtavaAwon otig KApatiotikeg povadec (FCU &
AHU)

Q@ENpn oTiypigia 1oXU¢

copP = KaravaAigkpevn oTiypiaia nAeKTpIN 100G

QoEéNPN evépyela ag OpIoHEVN XPOVIKA TTEPIOSO

SPF = KaravaAiokGuevn NAEKTPIKN EVEPYEIQ GTNV idIQ XPOVIKY| TTEPIOGO
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Z00TNRaA Kataypapng RETPOEDV

MeTpnoeig
* Oepuldbopetpntécg Brunata i Landis & Gyr

e AvaAutec nAektplkng evepyelag Carlo Gavazzi

Karaypapn)

* JUuAAoyn petpnTkwV dedopEvwy o€ torko H/Y
 Metpnoelg ava 15 sec, kataypadn oe apxeio .txt ava Aemto

AmtootoAn peow ftp ava 10 min otov KEVIPLKO 0EPBEP TOU £pyou
— Hewlett Packard DL120 G7 Rack Data Server
e AwBéopa yla kateBaopa amnod to dtadiktuo og popdn apxeiwv .csv
—  AVOAUTIKEC HETPROELC ava npEpa (daily files)
— JUVOTITLIKEG LETPAOELC UE LECEC NUEPNOLEC TLUEC (user defined period)
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Tomxko xévipo dwavopurng tng CIAT,
Septemes les Vallons, Macoalia

loxug:
—25,0 kW B€ppuavon
—=22,5 kW uén

FewevaAAaxTng:

6 x 100m,

e TUTOC AUtAo-U
—11°C 10 Xelpwva
—>17°C 1o kKaAokaipt
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Texvoloyieg
AvTtAia eppéTnrag
* [pwtoturn tng CIAT pe dvo
OUMUTILEOTEC

AsZapevi) amroBijkeuong Yuing
* Mpwtoturnin tng CRISTOPIA

KAipanotikiy povada (AHU)

* Mpwtotunn tng CIAT nou
aélomolel BeppotnTa amno tov
oupmukvwti A/O yla
aduypavon
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Zoompa O¢éppavong-ypodng xtnpiov

oAN.KO A

* MNpwtdtuna tng CIAT \

*  XAUNANG NAEKTPIKAG
Kotovaiwong N \

* O¢puavon xaunAng s
Beppokpaoiog S




Srou nd

Aerrovpyia oe Wody:

EAevOepn wodn (anevbeiag ano Tov
yewevallaxty)
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O¢ppoxpaocia vepoo, °C
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=== External Circuit Temperature In === External Circuit Temperature Out
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IMapoyxn, m%h

E€wtepko KUKAWMA (YEweVAaAAAKTR)
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=@=External Circuit Flow Rate
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Woxktikr) woyvg, kW

1

10.07.2013

R s ==

00:00 02:00 09:15 11:15 13:15 15:15 17:25 19:25 21:25 23:25

=—9—Total Fan Coils Electrical Power =ll=Internal Pump Electrical Power

=== External Circuit Thermal Power === External Pump Electrical Power
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HAektpikég katavalmoeig, kW
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Xpovikég peraBoAeg oo COP
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Aetrovpyia oe Oéppavon

AIIH% KAME
S cres



ZxE

010 eykataoctaong

EI Vanme @ Debimétre Electromagnatiqu ? EEZ:E:,:_E_'_:.‘ 5:-_-'—,_:_E_-'E..HJ:;'_E_-'::,E_:_-'_- ::;E
solement
B e d= mesure de températurs

Main HF

¢ L3 RTI
— e

2=

EiL:

CIAT, Research and Innovation Centre, France

Diametre de tuyauterie 1112




Sround

Agtwtovpyia gootparog aviAiwv Beppotrag

KUpia avtAia Ogppérnrag
e A&lTOUpPYEL OUVEXWCG
* Mapexel {eoto vePO ota dav-KOWA & 0TNV KALLATLOTLKA povada

Asutepeuovuoa avrAia OeppoTnrag
* A&slTOUPYEL WPEC MELWHEVOU NAEKTPLKOU TLHOAoyiou (19:00-
7:00) ko mtopExeL vepo -9°C oTLc mayokKUPEAEC

NMayokuwéAeg
e NMapexouv vepo PUENC oTNV KALLATLOTLKN povada yla
adUypavon Tou ELOEPXOUEVOU OTO KTNPLO AEPA TNV NUEPQ

AIIIH‘% KAME
S| ores



Srou nd

Pobpon Aertovpyiag xoprag aviiiag Oeppotnrag

AvnioTabpion Gepuokpaciacg
BeploKpacia enioTpoPnc VEPOU

40°C
\
28°C +------------ o ___Z

50 20°C ECWTEPIKN .
. . BepHoKpacia
AgiToupyia CUPTTIECTWV

20C CUHNIECTAC

L 1oc cupNIECTAC
I

35 36 36,5 37 38 38,5 39 40
BepHokpaacia enoTpoPng vepou, °C

;lll””% KAME

S| cres



il

S

round

Enoywaxog pabpog anodoong

6.00
5.00
—o—
~_ A — —ny—N
4.00 D o8

e P

3.00 g \/ ————

2.00

1.00

0.00 T T T T T T T T T T T 1
18-Apr 19-Apr 20-Apr 21-Apr 22-Apr 23-Apr 24-Apr 25-Apr 26-Apr 27-Apr 28-Apr 29-Apr 30-Apr

KAMNE
CRES

med

—o—SPF1
- SPF2
—#—SPF3
—@—SPF4



ﬂround

Ogppokpaocieg, °C

21.04.2014

0 T T T 1
0:00 6:00 12:00 18:00 0:00

== Indoor Temperature == Internal Circuit Temperature In === Internal Circuit Temperature Out

=@ External Circuit Temperature In ==ie=External Circuit Temperature Out
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=@—|nternal Circuit Flow Rate =@—External Circuit Flow Rate
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=== |nternal Circuit Thermal Power ==e==External (BHE) Circuit Thermal Power === Heat Pump Electrical Power
e External (BHE) Pump Electrical Power === |nternal Pumps Electrical Power === Total Fan Coils Electrical Power
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HAextpikég katavalmoerg, kW
/

21.04.2014

0:00 6:00 12:00 18:00 0:00
=== Heat Pump Electrical Power e External (BHE) Pump Electrical Power
== |nternal Pumps Electrical Power ====Total Fan Coils Electrical Power
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Agntopgpera ypovikev petafolav too COP
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Ktpwo ypageiov tng EAPAZH

Emdavera xywpwv
— 2860 m?

loxug Fr'AO© -

— 56 kW Beppavon
= 47 kW uén

AVTLKOTEOTNOE
ocvotnua AEBnta Ko
KALLOTLOTIKWY HLOVAS W
noAAamtAdoLag Loxvoc
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ITedio yewevallaxn

12 yewtpricelg
X 110m BaOo¢

TuTog AumAo-U
—11°C 10 XELpWva
—>27°C 10 KaAOKaipL .
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Texvoloyieg

AvtAia Ogppdtnrag

e Mpwtotunin tng OCHSNER pe
nAekTpovikn PaABida kot
eEWTEPLKEC 3-00€¢

AvtiotaOuion Beppoxpaciag

« HA/O pubuilel tn Bepuokpaoia
ToU vepoU Beppavonc-Ppuénc
avaAoya PE TNV EEWTEPLKA
Beppokpaoia

* JUYXPOVLOHUOG CUMTILECTN KOl
eEwteplkol KUKAodopnth
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Otppavon-poln pe eav-koW\ danedov
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=== Heat Pump Electrical Power e=w==BHE Pump Electrical Power === nternal Pump #1 Electrical Power



round

med
Xpovikég petaporeg too COP
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ITapoxn vepov, m%h
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