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‘Epya MED oto mAaioto tng Evepyslakng Altédoonc Anpoociwv Ktipiwv

PRIORITY AXIS 2
|

Fostering low-carbon
strategies and energy
efficiency in specific MED
territories: cities, islands and
/ural areas

Y A——
THEMATIC OBJECTIVE 4

Supporting the shift towards a low-
carbon economy in all sectors

PRIORITY AXIS 3

Protecting and promoting
Mediterranean natural and
cultural resources

PRIORITY AXIS 4

Enhancing Mediterranean
Governance

THEMATIC OBJECTIVE 11
Enhancing institutional capacity

THEMATIC OBJECTIVE 1

Strengthening research, technological
development and innovation

THEMATIC OBJECTIVE 6
Preserving and protecting the
environment and promoting resources
efficiency

INVESTMENT PRIORITY 1.b INVESTMENT INVESTMENT INVESTMENT INVESTMENT INVESTMENT PRIORITY 11
Promoting business investmentin innovation PRIORITY 4.c PRIORITY 4.e PRIORITY 6. PRIORITY 6.d Enhancing governance in the Mediterranean
and research (...) Supporting energy Promoting low-carbon Conserving, Protecting and
ffici smart giesforall types  protecting, promoting  restoring biodiversity

energy management of territories, in and developing and soil and promoting

and renewable particular for urban natural and cultural ecosystem services (...)
energy use (...) areas (..) heritage (...)
SPECIFICOBIECTIVE 1.1 SPECIFIC SPECIFIC SPECIFIC SPECIFIC SPECIFICOBJECTIVE 4.1
To inarease transnational activity of OBIECTIVE 2.1 OBIECTIVE 2.2 OBIECTIVE3.1 OBIECTIVE3.2 To support: ing and
ofkey To rai ityfor || To increase the share To enhance the To maintas . .
sectors of the MED area better of local ofa . . inth for joint
of enargyin public Y P " and through responses to challenges
By mi . oastal ing the
transnational level and plans in spedfic and maritime tourism management and
MED testitories in the MED Area networking of
protected areas

SPECIFIC

OBIECTIVE 2.3

To inarease capadity to

use existing low

carbon transport
systems and
multimodal

connections among
them

EwdKAG ZT0X06 2.1 -Evioyuon Twv Suvatotitwy
EVEPYELAKNC Slaxeiplong Twv Anuoocwwv Ktnpilwv oe
Slokpatiko eminedo

[/

Epya:

IMPULSE (M2) (Suvtoviotig Etaipog)
SHERPA (M2+M3) (Etaipog)

SISMA (M1) (Etaipog)

PRIORITEE (M2) (Etaipog)

MEDNICE (HP) (Ataouvébeuévoc Etaipoc)

Husﬁ@a Eu gt
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IMPULSE

Integrated Management Support
for Energy efficiency
in Mediterranean
PUblic buiLdings
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2toyxol kot Etaiipot tou Epyou

*  TevikOg Ztox0G: Avamtuén evog cuothatog oAoKANpwUEVNG SLaxeiplong yLa tov oxedlacuo
PEQALOTLKWY KO TTPOOLTWYV £PYWV EVEPYELAKNAG avaBAadpiong SnUocLwv KTLpilwv.

H npoogyylon Baoiletal otnv mAOTIKN £DAPHOYH ETILOTNHOVLIKA TEKUNPLWHEVWV LEBOSWV Kol
epyaAeiwv o€ 6 MeCOYELOKEG TMOAELC.

*  Ewbikol Ztoyol:

—  BiBAoOnkn tunoloyLwv
SNMOTIKWV KTLpiwv

— 'Eva mAnpodoplakoé cuotnpa
Xoptoypadnong TNG EVEPYELOKAG
enidoong Twv KTpiwv

—  MAotkd €pya pKPRG KALHOKOLG
o€ éva KTiplo og kABe mhotikn
TLOAN

— Edappoyn Tou cuotpHaTtog
IMPULSE otnv avantuén ko/n
nopokoAovOnon tou ZAAE

—  Meradepopotnto/
avtypadLpotnta

Alomoinon otn xapaén

Hp,spi@a Evu ;'f""""
ABnva, 7-loyyie
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Public buildings energy renovation planning (Testing)

Wizard displaying the
| characteristics of Typologies
and Ambassador buildings.

Buildings’ classification ,’:’.
protocols X " 6’,'.
ok Ve

7 B 7
S Y8 NS
' PILATTITY (GIS) MAP (upon wid
Typ;;logies hred\isplayed in different coi
CEBES N 3

Energy simulation and
monitoring nrotocols

Key Performance
Indicators (KPIs)

pevelop=

g stage

KPIs display

i of de IMPULSE systen 4
e O )

Sta
)
K Building-stock classification into \
major Typologies.
* Energy simulation surveys
(estimation of KPIs).
* Integration of Typologies and
results into the GIS IMPULSE
system.

Small-scale pilot renovation and
monitoring projects.

Communication and Transferring of results

* Video documentaries and info-kiosks.
e National Collaborative Networks.
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TpExouoec SpACELG KAl aoTteEAEoaTA

NpwtokoAAo kat MAatdopua TUTTOAOYLWV SNUOTIKWV KTLPLWV

Before
Methods of
data collection
_--""/I l‘“\-""——_
o ’ TN
[} |II/- | 1]
CHbservation Interview Questionnaire Dratabase

List of Public Buildings and Classification into Public Buildings’ Typologies (PETs) ‘

GPS Conrdinatas Oassificarion Critaria |CC) into Pubiic Builing Typologies (PBT)
Building floor Public Building
AA Building namea 3 Fodress (incl, pestcode) _ : Typology (PBT)
area (m’) Latitude | Lorgitucle | Building type [ use (CC1) | Camstruction year (CC2) | N¥ of floors (CC3) | Giross flaor aree (wi®) (CC4) | Canstruction type [CC5) | Heating system (CCE) Caaling system (CCT)
PETS |
1 Scheol building 1 5,000 Cedalow 34 71202 35.341846| 25.14B254 Educaticnal E.g. 1580.2006 Eg. 35 Eg. 1000.5000 E g lightwaight E g. Cil bailarwith radiaters
2 School buildirg 2 4,000 KornerouJ, 71202 35.341846] 25.148254 Educationsl Eg. 1580-2006 Eg.35 Eg. 1000-5000 Eg lightweight E 5. 0l bailerwith radiaters PETS
3 Office building 1 5,000 ldomeneos 32, 71202 35341846[ 25.148254 Offices - E.g. 1560.1575 E.g uptal - E g =5000 E.z. heawywaight E 5. il bailarwith radiaters Eg Leczl 8fC units PETY
L} Office buildi n;z ?,DDD Epi-ngridnu 11.71202 L.2£124€| 25.1482C4 St hals ~ E.g. ISR0ISTE a5 Ea.'bm E.s. hllil'ymnla"‘t Eg. il bailarwith radiators E g Locsl Q,Ft units PETE Lol
El Haalihaara Eqeh
& Publz cntortanmont
Puszuns ad 1D e
7 Comimin b pablic a s by
& Trhazteial
Il .
I I '
AETITOUEPN OTOLXELA TWV 7
A
KTLPLWV «EKTTPOOWTNWY»
TumoAoylwv
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TpExouoec SpACELG KAl aoTteEAEoaTA

TurntoAoyiec Anpotikwyv Ktipiwv Anuou HpakAgiov Kpntnc

Kpptngo sarnyopuomnougons of Tumokoyies Anqpotucay Kongauw (TAK)
S
- . up ﬁ ¢I'ul - I I l ; I i
T"“"_':""T P[“HHII.} Erog gy | oo Eiorngea dikng (KKT] Kengiou (TAK)
KTTHow RETEIRE :
o koyeiou]
KK}
_Et:n-:-:l.ﬁcutu:-':- ETipLo=5 TAKL
Eidcfpuc 13:50-2010 <= 2 £ Undprel f nepLaglapeun woInlocouap 16
Exncoufeutikd kTipuo-&
Bcfpuc 1350-2010 4= 2 AUT AL BrppaTnTas TAKZ 15
Exnoobeutind ktiplo-5
Bcfpuc 1350-2010 5-5 AUT AL BeppdT T as TAK3 12
Exnoobeutind ktiplo-5
Eidefpuo <1380 <z 2 £ Undprel f nepLapLapEun poInlooouap TAK4 5
Exnoobeutind ktiplo-5
Eideipn <1350 3-5 Avtiic BeppaT g s TAKS 7]
Exnoobeutind ktiplo-5
Eicefipnee 1350-2010 5-5 £0 Un&pxel f nepLaplapenn poInloccpuap TAKG 7]
Exnoobeutind KTipLo-
MNpooxoilkhs cpwyns 1350-2010 iz 2 Autic BeppaTnTocs TAK7 7]
Exnoobeutind ktiplo-5
B <1380 5-5 £ Undprel f nepLagLapeun poInlocouap TAKS 4
Exnoobeutind ktiplo-5 TAKD
Eicefipne: <1350 Autic BeppaTnTocs 4

Huepida Eug ko0 Epyor SISMA
ABrva; 7do el K Gt
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TpExouoec SpACELG KAl aoTteEAEoaTA

EVOELKTIKA KTipLloL TPECBEVTEC

Tumoloyia XapaKtnplotika ApBpog
AnpoTiKoU KTpiwv
Kuglov Tumoloyia XOpoaKTNPLOTIKG Ap1Opog
TAK1 Anpotikol KTpiwv
Ktipiov
TAK2 Anpotikou KTIpiwv
Ktpiov
TAK3 Tumoloyia XapaKTnpLoTKa Ap1Opog
KTIPIO MPEZBE' AnpoTikoU KTpinv
Kupiov
KTIPIO MNPEZBE TAK7 Turoloyia XapaKTnPLOTIKA Ap1Bpog
Ly r AnpoTikol KTpiwv
& Kuipiou
KTIPIO MPE3BE TAKIO | Tomedimion [Exec o (Apwos | Hiceie
KATOOKELVNG | opodwv Poéng
Yyeiag kat 2
e KOWWVIKAG Avthia
KTIPIO NPE2B| T(POVOLOG 1980-2010 3-5 Bepuotnrag
KTIPIO MPEZBEYTHI: B' KAMH
- e
" s = br{”:- —

_—

X
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TpExouoec SpACELC KAl aoTteEAEoaTA

NAatdopua sneéepyacioc KPI

KAMNE
CRES

A B [y ] E o B cC ] E F
" M
‘ KPIs for the base-case scenario  |Ambassador_peT1 | KPIs for the minor-retrofit scenarios Ambassador_PBT1 Base-case M I nnr rEt rﬂflt
Building name Retrofit scenario Scenario1_PET1 m{':::;:u 5"“[':
Building floor area [mzl —
] uilding name 0 .
Tatal annual KWh/m®/yr A - - Public
e BoEhnciee e [mz' o Building Building |Building floor T Retrafit
consumption o fyr 0 Ma. name area [m2) 3 -
Typology | Scenario
Annualfinal energy | kWh/m’fyr Short description
space haating KWhfyr 0
o || oy | € semay e - -
'6 space cosling oy o consumption KWh/yr o o 1 P
b Z /, Szenarin
% Annual final energy|  kWh/m?/yr Annual final energy | gWhjm' fyr Sconaring
2 } Seenarind
@ [|domestichotvmter|  wawnpye 0 space heating Kby ¢ /al/ 4
o
E Aneuatfnatenergy| - kun/m'fyc o | - Sl < g
£ e for v 3 E space cooling KWhiyr 0 o =
= i
A P T B [Aomattnatenersy| e g )
& SETTIIT Wk fyr ° 8 | domestic hot water KWhyyr 0 o 3 naaEt K
] 5 10 y
S Annsl oW fyr E At final ey | Wiy T avahuo- I!
<]
fossil fuel W fyr o = lighting KWh/yr o o 3
5 12 gktipunon KPIs
E Annusl electricity | Wh/m'lye 13
5 consumption . o ° 14
& Anm — 15
nnual oty
0 G
A =] C u] Projection of results from Ambassador to thé initial testing sample of buildings (e.g. 90 buildings)
REFEREMCE COST INDICATOR: . Key Performance Indicators
S— 1 Minor retrofit
investme: per Energy Performance Indicators Environmental indicators Cost indicators
total | saved
.annua Enersy - - . . Annual €O, emissions Annual €0, Annual total
{Mational Currency/{kWh of Scenariol Scenario Scenario3 . Total annual primary | Annual electricity | Annual consumption | Annual generation of | Tatal annual €O, ——— from fosil - Annual
— " {opti I {opti I o, energy consumption ‘consumption «of fossil fuel Renewable Energy emiissions p— ——— cost electricity cost
Nati | Nati |
PRIORITIZATION OF SCENARIOS FOR EACH KW/’ fyr | IOy | KWh/m fyr | KAy | KWihjm' fyr KWhfyr | KWh/m' fyr | KWO/yr| kefm'/yr | kefyr | efm'fyr | kefyr | kg/m'fyr| kel | ‘o;a;‘, c::mm;,‘ = ‘o‘:ﬂz‘, c::mm;,‘ .
An " PBTL urrency/m? fyr ncy/yr | Currency/m® fyr ncy/y
= 1 0 i 0 i 0 i i i i
A ir_PET2 H 0 [ 0 0 0 [ [ [ [
Am r_PET3 Am;h q A;I:@ E 0 [ 0 ] 0 [ i [ i
" i q ] [ ] [ ] [ [ [ [
an il 5 [ i [ 0 [ i 0 i 0
Am r_PBTS Y k. B 0 [ 0 0 0 [ I [ q
,. - 7 ] [ ] [ ] [ [ [ [
— SEHiG I I U I IV[E:N [ i [ i [ i [ 0 0 i
Am r_PBT7 El i [ ] [ ] [ [ [ i
Am r_PBTS [m 1 ) -r:nA| ~ o Eﬁm TN ML [l =i nYals W
= i J | W )
Ambassador_PETS NMrUTCrAryYy 12 : AVIBLwL L HEIAY i > -
Am yr_PBT10 3 ] [ ] [ [ [ [ [ [
A i 0 i |m | VS S E 5 TDIN &)
Ao o 8) 030 Y-
H H - > !-!v! -ZH 5 o [ |l | Tt &b 10007 INJ §[\Ju
uspl O An r_PBT12 16 0 [ 0 [ 0 [ i [ i
i - [ ] [ ] [ ] [ [ PR
b g Sl 1 B i [ i [ i [ 1 [N T
Ae vol An or_PBT14 ] 0 i 0 i 0 i I L LI
n ) ' Ambassador PBT1S P ] [ ] ] ] i [ [ @ [ @
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TpExouoec SpACELG KAl aoTteEAEoaTA
Evepyelakn apoeTpkn avalvon KTtplwv «MpecBeutwv» tou Anuouv HpakAgiou

MuwkpnG KALpaKaG
Ewg 35,000.00€
Meiwon EPI > 15%

Meoaiog KALpHOKaG
‘Ew¢ 100,000.00€
Meilwon Mpwtoyevoug
Evépyelag > 25%

MeyaAng KALoKOG
Meiwon Mpwtoysvoug
Evépyelag ota enineda tng
Evepyelakng KAaong «B»

Puikn avapfaduion
EAaylotomoinon KatavaAwaong
Kal evowpatwon AME

Huem&a Ev
ABrva; 7do
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TpExouoec SpACELG KAl aoTteEAEoaTA

JUVOUVAOUOC LETPWV EVEPYELOKAC avaBaduionc

Mukpng KAlpakag

Meoaiag kat MeyaAng , :
KAipokag Pwlkng AvaBaduiong

— @s%p{ouovwon Oepuopovwaon opLlovTLwy
(WHatos — KOl KATAKOPpUDWV SOULKWY AVTIKATAOTAON CUOTHHOTOG
H0TNUO AVTLOTABHLONC oTolxelwv KAwpatiopou (Yuén- Beppavon)
— (eAeyktng) A/ko ) : :
Oeppootatikéc BaABidec - Avtikataotaon Eykatdotaon ¢pwtoBoAtotkou
: KOUPWUATWVY GUGTANATOC
AvTikotaotaon
B b wﬁ?;ﬁi?bﬁsﬁ:“&[) AVTIKATAOTAON CUCTHUOTOG
— KAlpaTiopov (Puén-
aoBnTAPEC avixveuong O¢puavon)

napouoiag r/kat otadunc
dwTtlopoU

Mpoontikn otadlakn¢ avaBadpiong

ABnva, 740
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TpExouoec SpACELG KAl aoTteEAEoaTA

AUTOLLOTOTTOLNLEVN LEPAPYNON KTLPLWV KOl GEVOPLWYV EVEPYVELAKNC avaBaduionc

RANKING | CORRESPONDIN
ﬂF G “51. Indicator<0.5 Indicator 0.5-1 Indicator 1-1.5 Indicator 1.5-3
BUILDINGS SCENARID ! Ambassador_PBET1
Ambassador_PBET1 10|Scenariod {optio Ambassador_PBT2
Ambassador_PET2 7|Scenario joptiod Ambassador_PET3
- Ambassador_PET4
m—'m &|scenaricl Ambassador_PBTS
m-'m 3| Scenariol Ambassador_PBETG
Ambasador_PETS 8|Scenario? joptiog Ambassador_PET7
= = Ambassador_PBTS
Ambassador_PBTG 4|5cenario? (optiod PP
.llm_Flﬂ' B|Scenariol Ambassador_PBT10
Ambassador_PBTE 2|Scenariol
Ambassador_PBETS S| Scenario (optiod
Ambassador_PBET10 1|5cenariol

Huepida KoV SISMA
ABrivat; T+lo Jyien 2 ﬁ%
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Evéelktikd anoteAéopata Anpou HpakAeiov (mapepuPAcELS LKPAG
KAlpakog)
Exnconfeut ik KT ipLo-A
EcclpLee 1350-2010 <=2 £ UASEXEL [ epLopLapenn o nplaepuap TAK1

Ambassador building

19th Primary School (old building part)

Results of the simulation survey

Investment

Replacement of
u:lsh I
g EEE"E

|:-r|-_':-u1-:|:-:|:|rr|:r1:-l
and baoiker

cost (€)

MNpogkBoAn emumtwoswv o€ OAa ta Ktipla tn¢ TAK1

MA\RGog¢ Enévéuon Etnowa
Ktpiwv  (€) efolko-
vopnon
EVEPYELOC
16 280,000 32%

Energy impact

Environmental impact

Etnoleg Etnowa
anodevyx- €fowKo-
Ocioeg vounon
EKTIOUTEG  EVEPYELAKWV
co, Sanavwv
36% 30%

Economic impact

campensation

pystem 26700.00

Huspi@a Eu
ABrva; 7+o

20
- I2T%
%15
gll‘l E
= 73R
5 - -:
o- H
Total anmual Aunrsal edectricity Annual
primary energy consumption consurnption of

consumption

Feessil Fuel
Blue bar-Base-case; Red bar: Afver retrofit

Annusal 002
emissiors from emiszions from
electricity Fossil fuels
corsumption consumption

Blue bar: Base-case; Red bar: After retrofit

Total anrual (02 Anrual C02

emizsions

Eurcs 2/ ye

30.5%
W

| 1.3%

Annual total  Annual electricity Annual fossil fuel
energy-related st oot
operational cost
Blue bar: Base-case; Red bar: After retrofit
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Evéelktikd anoteAéopata Anpou HpakAeiov (mapepuPAcELS LKPAG
KA{pako)
Ekncobeut igd KT ipLo-&
EccBpLee <1380 o5-5 Autiic BeppdTnT o TAKS

Ambassador building
4th Junior High School

Results of the simulation survey

MNposkBoAn emuntwoswv o€ OAa ta ktipla tng TAKS

MARBGo¢g
KTplwv

Enévéuon Etnola Etnoleg
(€) efolko- anodevy-
vounon Oeioeg
EVEPYELOG EKTIOMUTEG
co,
230,000 25% 28%

Etnowa
efowko-
véunon
EVEPYELAKWV
Samnavwv

23%

Energy impact

Environmental impact

Economic impact

Replacement of Investment
existing lighting cost [E]
with LED and boiler
compensation
system
34700.00

Hp,spi@a Eu
ABrva, 740

Totsl srreml  &nrusl seciricky
primarg s= oy comumEtion
enmurmption

nreal

coemgtion ol
el Fuoed

Aftar retrodtt

=T

j 31N

o

Totel eneud 003 denesl I0G Arnramd 003
rom from

slacricity ol Fumln
corsumn pHor. CONLTpETn
Eluwr anr Gus-cans: Fad tar Afer mroik

i resfndf

drppanl oesl Ansasl slectricty Anseal ool tusl

Rl facs B
speratiansl oot

Biws har: Bans-cane: Bed b Al moofi

e
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Ambassador
2nd Eld

. AV ;

erly Care Center

building

Results of the simulation SUNVey

MNpogkBoAn emuMtwoswv o€ OAa ta Ktipla TG TAK10

MA\RGog¢ Enévéuon Etnowa
Ktpiwv  (€) efolko-
vopnon
EVEPYELOC
2 17,000 52%

Etnoleg Etnowa
anodevyx- €fowKo-
Ocioeg vounon
EKTIOUTEG  EVEPYELAKWV
co, Sanavwv
55% 48%

Replacement of
existing lighting
with LED including
presence control

Huepida Eu
ABRva, 7o

Investment | Energy impact Environmental impact Economic impact
cost (€)
7000.00 - . _
éwu E g‘5 E
£ | SL8% y
i 2
. [ BLI% 1.'19"" .

Annual

Total annual  Annual electricity
primary energy  consumption  consumption of

cansumption fossil fuel
Blue bar: Base-case; Red bar: After retrofit

Total annual CO2  Annual CO2
emissions emissions from  emissions from
electricity fassil fuels

chchchch ption

Blue bar: Base-case; Red bar: After retrofit

consumption

Annual total Annual electricity  Annual fossil fuel
energy-related cost cost
operational cost

Blue bar: Base-case; Red bar: After retrofit
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Evéelktikd anoteAéopata Afpov HpakAsiov (mapepuBACELS MKPAG
KAlpakog)

MpoekBoAn EMMTTWOEWV 0€ OAO TO APXLKO Selypa SNUOTLKWV KTLIPLwV

MARGog ‘Yyog Etiowa e€owko- Etrioleg anodevy- Etiow EKTLLWMEVN
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Interface for Mapping Municipal Building Typologies
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Text box providing a technical
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https://impulse.interreg-med.eu/

focus

IMPULSE introduces an integrated GIS-based management support system for

planning reliable and affordable energy renovation projects for public buildings at local
level.

The approach builds on the testing of advanced energy analysis methods and protocols
in 6 Mediterranean pilot Cities.

MNwpyog M. Itaupakakng, Zuvtoviotng Epyou IMPULSE

Ap. Xnukog Mnxavikog EMNM, PhD, MSc

AtevBuvon Avarmtuélakwy MpoypoppaTwy
Kévtpo Avavewaotpwyv Mnywv kat E€otkovopnong Evépyelag (KAME)

Email: gstavr@cres.gr

19° YAu. Aewd. Mapabwvoc, 19009, MiképpL, ATTIKNA

TnA.: +30 210 6603372
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