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Ground Source Heat Pump System
In Educational Buildings
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Energy Profile of Educational Buildings
[ The Problem... ]
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Evipyaiac xat Metalheiwv OIKIAKOY, TPITOFENOYZ TOMEA KAI AHMOZIQN KTIPION ”

Méon EtRoia Katavaiwon Mpwroyevoig Evépyeiag ava Baoiki Karnyopia Anpogiwv Kripiwv
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Kowwyik fig Npbvorag Kripia ExmaiSzuong Kripia Euvéépoiong Koivod Kripia Zwgpoviopol Kripia Fpagpeiwy
—o—2011 706,41 188,31 545,13 145,95
2012 497,32 199,89 725,17 757,80 357,22
2013 534,66 231,48 597,03 1.218,90 365,02
2014 416,95 208,45 612,49 541,40 319,89
—o—2015 429,54 164,48 574,48 302,86
—o=2018 442,88 173,58 461,91 348,71

[ Mean Yearly Energy Consumption ]
(kWh/m?2/year)

Kripia Ektaideuong

2011 188,31
2012 199,89
2013 231,48
2014 208,45

—2015 164,48

2016 173,58




Ground Source Heat Pump System
[ The Solution... ]

Basic Advance: The Highest Coefficient of Peroformance COP=Qheat/Qel |

Temperature [C] Qel =1 [kWh]

.0
b
1aam

Qg = 3-5 [KWh]

0

10

20

30

Mooisich, Rmading d Thens Beda

Owd d Febbsa Houndy
Mool ch, Amading # Thenm Gede

40

a
o

Depth [m]
3

~
o

Upper Ohmk
WaLl Comaining Flinm)

Qheat =4-6 [kWh]

(0]
o

90

100

—
e

eNdy10Tn Bepuokpacia- 3
e £V10TH OEpUOKpaaia-1/8

GSHP: . .

most energy — efficient, environmentally clean, and cost | £ E_',,‘

effective space conditioning system available — US-EPA ?%«,,% eo**’é
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Case Studies GSHP Installation in Educational Buildings
[ Invest in Earth... ]
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I Invest in Earth...

\S 4
New Building Constaction ]
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Case Study 2 — G
New building Construction of ,
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Case Studies GSHP Installation in Educational Buildings E.E. Improvement
1°v High School of Pylaia
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Case Studies GSHP Installation in Educational Buildings [
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AvTtikaTtdoTaon Koupwuatwy
Avapabuion AeBntooTaciou Oépuavong
Avtikatdotaon PwTiouou

Avrikaraoraon Avriiac Ospuornrac
amro [(swOspuIKO ZUCTNUA VIO TV
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AuTtouaTiopog — Eykataoctaon BMS
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E.E. Improvement
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Case Studies GSHP Installation in Educational Buildings [ E.E. Improvement ]

1°Y High School of Pylaia

Avrikaraoraon AvrAiac Ospuornrac amo 'swlspuIKo 2uoTnua
via Tnv Wién / Oépuavon Tnc BiBAI0ORKNC

XapaKTNPIOTIKG MEwBEPPIKOU EUCTAHATOC
Tpeic NewevaAAdkTeg 100m BAaBoug
Mia AvtAia Oeppotntag 12kW Waterfurnace
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| ~atff—— Borehole Wall




Case Studies GSHP Installation in Educational Buildings E.E. Improvement
1°v High School of Pylaia

Avrikaraoraon AvrAiac Ospuornrac amo 'swlspuIKo 2uoTnua
via Tnv Wién / Oépuavon Tnc BiBAI0ORKNC

Evepyelakn kai |
Aeitoupyik) AvaBaluio
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Case Studies GSHP Installation in Educational Buildings

E.E. Improvement
1°v High School of Pylaia
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Case Studies GSHP Installation in Educational Buildings [ E.E. Improvement ]

1°Y High School of Pylaia

[Zvears later... Graffity of Mother Earth ]
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Kindergarten in Mun.
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Case Studies GSHP Installation in Educational Buildings [[

Ground Source HP System

24 double- U, 65m Geoexchanger

GSHP - Climaveneta 165kW

SCOP 4,2

Heating Distribution System: Fan Coil Unit
\ Control via BMS
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Case Studies GSHP Installation in Educational Buildings
[ Chalandri

Kindergarten in Mun. ]

Ground Loop Installation —
Borehole Field
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Kindergarten in Mun.
Chalandri

Manifolds and Network
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Chalandri
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Kindergarten in Mun.
Chalandri
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Case Studies GSHP Installation in Educational Buildings [ Kindergarten in Mun. ]

Chalandri

Operation and Maintenance
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Case Studies GSHP Installation in Educational Buildings Kindergarten in Mun.

Chalandri

Operation and Maintenance BMS - User Guild for Stuff
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Case Studies GSHP Installation in Educational Buildings Kindergarten in Mun.
Chalandri

Operation and Maintenance
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EtRoio MNpdypauua Zuvinpnong
KaBapiopog QiAtpwyv Fan Coil
‘EAgyxog AIKTUWV
‘EAeyX0¢ HAEKTPOKIVOUUEVWY ZUCTNHATWY
‘EAeyxog AuTopaTIONWYV- AloBnTnpiwyv
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Case Studies GSHP Installation in Educational Buildings
[ Chalandri

Kindergarten in Mun. ]
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| lporaoceig - Znueia

\S =4

* Avadeign BeTIKWVY Kal KOAG EKTEAECUEVWV EQAPUOYWV

 Métpa yia TNV avTIPETWTTION EAAEIPEWV OE UPIOTAUEVEG EYKATAOTAOEIC YEWBEPUIKWV
OUCTNUATWY

« ©¢omon EBvikwyv Texvikwy Mpodiaypapwy — TOTEE «2xediaouou - Asitoupyiag Kal
2uvTPNonG MNewbepuIKwyY 2uoTNUATWY» BAcn dIEBVWY TTPOTUTTWYV KOl EUTTEIPILIV

* [lioToTtroinon TEXVIKWV TTAyYEAUATWY. AUENON £EEIBIKEUONC KAl TEXVOYVWUOIAC.

« KivnTpa eykataoTaong YEWOEPUIKWY cuoTNUATWY — KavovioTIKEC AIATACEIC.
— Emavegétaon KENAK 2017 otn BaBuovounon cuoTnuaTwy

— TpoTrotroinon Tou £COIKOVOUW KATOIKWV |l
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[ lporaoceig - Znueia ]

KivnTtpa EvkatdoTaonc
[Mwg??

o 2100epn TINA TTWANONG NAEKTPIKAG EVEPYEIQG 2?7

 AmaAAayr) @Opou KATA TNV E€yKATAOTOON
50% Awpedv atro TOV (IBIWTIKO TOpEéQ) 27
N HAio  Ymoxpéwon €ykaraotaong oTa  Kalvoupylia
\\ Anuooia Kmpia amdé 1o 2019 yia Tnv KAAuyn
Mépouc (Gvw Twv 50%) 11 OAwv Twv
EVEPYEIOKWYV ATTAITIOEWV???7?

2T1OX0G near Net
Zero enerqy

[1aTi??
»  YAka Karaokeung ewevaAAaktn PE 4 HDPE.
50% Awpedv atmd Agoies Gung = 8 Eae
v N > Agiotroieital N NAEKTPIKA €vépyeEld n  oTToia
TTapayetal amo aAAeg ATE

» Meiwvetar n €TACIO KATAVAAWON NAEKTPIKAG
EVEPYEIOC Kal eKTTOUTTWV CO2 OTO KTipIO KAl OTN

xwpa
» Avamtuooetal N ayopd o€ eBVIKO eTTiTTEDO
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KavovioTikéc Alatageic - NoyoOBeoia

[ lporaoceig - Znueia ]J=l

Emavegétaon KENAK 2017 otn BaBuovounon cucTnUATWY
+ Eiodyel peBodoloyia UTTOAOYIOHOU ETAOIAC EVEPYEIOKNAG ATTOO00NG OUCTNHATWY
- Aev AapBavovTtal uttdown o1 KAIJATIKEG (WVEC OTNV €T 010 ATTOO0CT KAl UTTOEKTIMOUVTAI

0l YEWOEPMIKEC avTAieC BepuOTNTAG

Mapadsivua YroAoviouoU SCOP kKatd KENAK — To MNMapadoéo...

Agdouéva EykaTtdoTaonc

TOTTOG  eyKATAOTAONG
KAlpaTtiki Zwvn A
2uvOnkeg oxedlaouou 2,5% -5,0 °C
Oeppokpacia oXedIAOPOU  €0WTEPIKOU
ouaTtiuarog 35 °C

[pePeva.

AvTAia OgpudTnTac AEpoC

Energy Label - A**

ns35°COK=235% vyia Bgpun  lwvn
oUN@WVA NE OHpAVOoN

SCOP = 5.59

["ewBepuIKN AvTAia OepudTNTAC

Energy Label - A**
ns35°COK=197% vyia
oUN@WVA NE ORpAvVOoN

SCOP =47

Méoco KAipa
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[ lporaocsig - Znueia ]

KavovioTikéc Alatageic - NopoBeaia
Kavoviopég EE — 811/2013

L 239/74 Enionun Egnuepida ¢ Evponaikic Evwone 6.9.2013

Mivaxac 9

Mpétunec ovvdixee Safadmone yia Ieppavrijpec xdpov pe avidia epudtyrac xm Ieppavrijpee ovvdvaopivie
Aerrovpyiac ue avilia deppdmrac

ESwrzpixog svalhaxme depuomyrag Eowtzpixog svalhaxmye deppomrac

Ccppavepes yepou it avrAia
deppomrac xat Deppaveipec

owvbuaope Anoupyiag pe avrAia Avidice Scppdmrac yanhic

O PG| e | OCprospoia bt | oo i v e e e
ondxee u‘p:',m',]( eppomyrac yapnhic deppoxpaciac

Ocprokpavia omy | Ocpuoxpacia ot | Ocpuoxpacia oty | Ocpuokpacia oV
foobo tkobo tioobo tkobo

Bepuotepn

Wic (+12°0 +47°C +55°C +30°C +35°C

Ozppoxpaoia




KavovioTikéc AlaTdaéeic - NopoOeoia

ESoikovounon Karoikov - 2018
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lporaoceig - Znueia

KATHIOPIEZ / YMOKATHIOPIEZ NMAPEMBAZEQN

ANQTATA OPIA ENMIAEZEIMQN AAMANQN ANA KATHIOPIA AAMANHZ - ENEPFEIAKQN XAPAKTHPIZTIKQN

(€/povada)
3. ANABAOMIZH ZYZTHMATOZ
OEPMANZHE /WY=HE I II II1 v \' VI VII VIII

Ioxug P(kW) P=8 8<P=12 12<P=20 20<P=35 35<P=50 50<P=100 100<P=200 P>200
3.A ZloTnua kauoThApa — AépnTa MNeTpeAaiou 4.500 6.400 8.300 11.000 14.500 21.500
3.B Zornua kauothpa — AnTa Guaikol Aeplou / 2.500 3.500 5.900 11.000 15.500 20.800
Yypaspiou
3.1 Zlotnua A/@ (@épiavang — WiEnc / EAayiomn 5.700 6.600 9.400 13.700 22.800 25.000
anaiTnon evepyEiakn onpaveon orouc 550C)
3.A ZloTnua yewBepUIKng avTAiag BepudTnTag 4,900 6.100 9.100 13.300 23.100 25.000
3.E ZloTnua cupgnapaywync ®.A. (ZHOYA) 14.000 21.000 25.000
3.2T ZUotnua AéBnTa BioudZoc - neAAéTac Euhou/ 6.900 7.200 9.400 13.200 25.000
Evepyeiako TIaki
2 7 Auvrlier~ AeanAraTas AtaA — AcAA AlAaiaalineunn Nnea e | 7 a-nea s | Ne? C




AvTi €TTIAOYOU.......

Av n €€oikovopnon evEPYEIOg Kal N Peiwaon Twv ekmoutTwy CO, , atroTeAei €OVIKA
TTOAITIKN YIa TN «BIWCIUN QvATITUEN», TOTE N aglotroinon Twv E.NM.A.O. atroTteAei
MOVOOPOMO YiIaTi odnyEi:

* 0TN MEIWON TNG KATA KEPAANV OATTAVNG EVEPYEIAG,
* OTNV £COIKOVOUNOT EVEPYEIAKWY TTOPWV,
*0TN MEIWON TNG ECAPTNONG TNS XWPOS ATTO £I0AYOUEVA EVEPYEIOKA KAUTIUA.

H dieupuvon 1n¢ xpriong twv E.NMN.A.©. otn xwpa Oa ouuBdAel dueca otnv
ETTITEUEN €VOC ETITTAEOV KOIVWVIKOU OTOXOU, TTOU €ival n aglotroinon ¢TnvhgS Kai
QIAIKNC TTPOC TO TTEPIBAAAOV EVEPYEIQC.

H yn kai o nAio¢ uag diver armAdxepa dwpeav evépyeia..... AC Thv eKUETAAAEUTOULE
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