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Yo¢ TPocKuAOVUE 6TV Tapovsioon TS Adaktopikig Awtpipric tov MarlloTakn
Eppavovh, Awiopatodyoc Hohtikés Mnyevikog tov EMIL, mov  Oo
npaypotonombel v Tpitm 28 lovviov 2016, dpa 11:30mp. omv Aibovoa
Tnieknoidevong  tov  kuplov  mg  Kevipukng  Bifhwodfkng tov  EMII
ITohvteyvelovmoin Zaypdpov. To @éua g Awaktopikig Awatpifig eivai:

CAvamTuEn epyUAei®V EVEPYELUKNG TPOGOROIMONG KTIPI®V KUL GUVOIKLOV pg
ATOKEVTPOUEVT] TEPAYOYT] KoL amodfKeven Oeppikig evépyelag»
KoL 0 ayyAkog tithog éxel g e&ne:
«Development of building and district simulation tool with decentralized heat
and power production and thermal energy storage»

Emcuvanteton mepilnym me nmopomdve Awaktopikig AwtpiPig




ANANTY=H EPTAAEIQN ENEPFEIAKHZ NPOZOMOIQ2ZHZ KTIPIQN KAI ZYNOIKIQON ME ANOKENTPQMENH NAPATQrH
KAl ANOOHKEYZH OEPMIKHZ ENEPTEIAZ

MNepiAnyn Adaktoptkig AtatptBig Y.A. EQ. MoAALWTAKN.

Ta teleutaia xpovia, oL TEXVOAOYLKEG €EEAIEELG OTOV TOMEN TNG KLKPO-CUMTapaywyns (u-ZHO) Bepuodtntag Kot
NAEKTPLOPOU apyilouv Kol Tapoucolalouv VEEC duvatotnteg pe avénon tou Pabuol amoddoong Twv CUCTNUATWY
oAAQ Kat Suvatotnta pelwong twv pUTIwY. Néeg povadeg, Owg oL KUY EAEG Kauaipou, Tapouctalouv oAU uPnAoug
BaBuoucg anddoong kat £xouv MAEOV TNV SUVATOTNTA VO LETABAANOUV IKAVOTIOLNTIKA Ta eMinmeda Asltoupyiag Toug.
Itnv ayopd SlatiBevral mAfov cuoThpato XOUNANG BepULKAG Kal NAEKTPIKAC LoxUoG, PBaclopéva oe Sladopeg
texvoloyiec. Napoucidletal MALov n SuVOTOTNTA TNG HLKPOCUUTIOPAYWYNG, N omola pnopel va Bpet edappoyn Kot
o€ UIKPA KTipla, my. Kotowkiog.

‘ExeL mapatnpnBel otL n emitevén wavomonTikng anddoong CUCTNUATWY UIKPOCUUTAPAYWYNG, O EMIMESO UKPWY
KaTavoAwTtwy, eivatl SUokoAn e€attioc:

- TwV AlyooTwv wpwv Asttoupyiag,

- AOYw NG, KUplwg XELUEPLVAC, amaitnong yla Bgpuodtnta,

- Tou TpodiA Xprong Twv HKPpWV KTlplwv mou eival cuvnBwg Slakomtopevo. AutO £XEL 0avV CUVEMELO TV
amaitnon udeydAwv Bepupopubulotikwyv Sefopevwv  amobnkeuong, KoBwg KAl TOV TEPLOPLOUO TNG
CUUMOPAywYNC o€ Ktipla mou €xouv UPNAEG amaltosL yia Slepyaoisc (kupiwe Ktipla tpLtoyevoUlg ToUEQ).

Mna va femepaotel autd To MPOPANUA Kal va yivel KOAUTEPA EKUETAAAEVUOLUO TO SUVAULKO piag pHovadoag PLKpo-
oupmapaywyne, n dtatplpn e€etalel tnv akoloudbn mpodtaon: ™ Snuoupyla evdg diktuou Bepupotntog (Omwe ta
Slktua tnNAeBépuavong) oe pla opada KTplwv SladOopPETIKWY XPAOEWV T OTMolol avhAkouv otnv bl
yeLtovid/ouvolikio. 1o dnuoupyolpevo Siktuo ivol cuvbebepéveg Hovadeg U-XHO, oL OTolEC ElvOL EYKOTECTNUEVEG
Sldomapta ota Kripla Kal tpododotolv pe Bepuotnta OAo Ta KTipla TNG Kowotntag. H mapayouevn nNAEKTPIKN
EVEPYELQ UTIOPEL VAL KAAUTITEL TIG AVAYKEC TIG ouVOLKiag 1 va TwAeltal oto diktuo pe Baon kamola T mwAnonc. H
VEVIKN WO€a TNC cuvaAhayng BepuotTnTag avapeoa ota Ktipla dSnuloupyel éva opalomolnpuévo mpodih BepULKAG Kot
NAEKTPLKAG amaitnong tng ouvolkiog, adol ol moAAamAol XPriOTEG KOl O ETEPOXPOVIOUOC TWV QTOLTHOEWV
g€opaAvouV TIG aLyUEC INTnong. Auto Sivel Tn SuvatotnTta oTLg Lovadeg U-XHO va AsltoupyoUyv EPLOCOTEPEC WPEC
KOL TILO OMOSOTIKA, HE TIOAU HUIKPOTEPEG QATIALTAOELS YLl OgpIK Kol NAEKTPLK amoBnKeuon o€ oxéon HE TNV
AeLToupyla TOUC O€ LEHOVWEVO KTipLo.

Mpokelpévou va efetaotel éva tétolo Pphodoto oxédlo Slaxeilplong evépyelag oe enimedo cuvolkiag, n emttuyio Tou
omolou gaptatal amnod tn cuvOeon Twv KTiplwy, TNV cUvBeon Kat Tov aplOpd Twv povadwv P-IHO, kabwg Kat armod Tig
OTPATNYLKEG AslToupyiag Twy, avamtuxOnke ota mAaiola Ttng S18aktoplkng StatptPAg to Aoylopko DEPOSIT. To
AOYLopKO €xeL Tn SuvatotnTa va e€etalel TTOAEG StadopeTikeg Slapopdwoelg cuvolkiag, e StadopeTikolg TUTIOUG
KTnplwv Kot povadeg pu-2HO kabwg Kal pe SladopeTIKOUC OTOXOUG KAl OTPATNYIKEG AetToupyioc. To UTTOAOYLOTLKO
epyaleio, pe Bdaon tn Sapodpdwon tng cuvolkiag kal xpnotpomnowwvtog dedopéva katavalwong yla kabe tumo
Ktnplou kabwg kot aAAa otoleia, dnuloupyel To 6ikTuo CWANVWoewv Katl umoloyilel os kKaBe BrApa T CUVOALKNA
Bepuikn KoL NAEKTPLKN amaitnon. Of£tovtag éva otdxo BeAtiotomoinong katavalwong, to DEPOSIT umoAoyilel to
BéATlOTO TPOTO He TOV Omoiov pmopouv va KAaAUGTOUV oL BepUIKEG Kal NAEKTPLKEG ATOTHOEL TNG CUVOLKLOC.
Erudéyetal pe wplaio BrApa to 1bavikd eVpog Aettoupylog Twv dladopwV HOVASWY CUUTOPAYWYNG, TWV PESPIKWY
povadwv kat umoAoyiletat n Slaxeiplon tng amoBrkeuvong Bepuotntag oe de€apevég. OL SUo KUpLOL oTdXOL IOV
e€etalovral ival n ehayLotomnolnon Tou KOOTOUG KAl N EAXXLOTONOLNON TNG KOATAVAAWGNC TPWTOYEVOUG EVEPYELAC.

Mo tnv eloaywyn LeyaAltepng akpifelag otnv mpooopoiwon pmopel va xpnolpomnotnBet n wplaia Oplakn Twun
Juotnuatog N feed in tariffs yla mwAnon nAektpikng evépyelag oto diktuo. Emiong umoAoyiletal Kot xpnoliomnoleital
n wplaia €EEAEN TOU OUVTEAEOTH MPWTOYEVOUG EVEPYELAG Yl TNV NAekTpomapaywyn. Etol n eowkovounon dev
umoloyiletal pe Baon vPNAEG TIHEG emISOTNONG, Kal TO epLBAAAoVTOAOYIKO 0deAOG PoaeyyIleTAL TILO PEAALOTIKA
KoL OXL LE ETAOLOUG HEOOUG cuvteleoTéG. To DEPOSIT unoAoyilel Thv wplaia Asttoupylo OAWY TWV CUCTNUATWY yLa
TO XPOVO HEAETNG, KOOWC Kal TOL KOOTN KoL TG KATOVOAWOELG TIPWTOYEVOUC evépyelag. Mvetal emiong ouykplon Ue
cuppatikd cuotipata Oépuavong.

Mo va yivel o ocadng n Asttoupyic Tou Aoyloptkol peAeTAONKav Kol pooopolwdnkayv U0 UTTOOETIKEG CUVOLKIEG
o€ U0 SladopeTIKEG TIOAELS, LE SLadOPETIKI) cUVOEDN, E XPHON TPLWV TEXVOAOYLWY CUUTIAPAYWYNG: N Kia cuvolkia
LE KTipla katolkiag otnv ABrva Kat n aAAn Ye KTipla Tpltoyevoug Topéa oto Movayo. Ot SUo peAETeg mepimtwong
avédelfav tig duvatotnteg¢ tou DEPOSIT, tnv ovaykalotnta TETOLWV AOYLOULKWY yla TN UEAETN TOAUTTAOKWV
MPOoPANUATWY €€O0LKOVONCNG EVEPYELOG KABWC Kol To 0pEAN EVEPYELAC KOL KOOTOUG TIOU TIPOKUTTOUV amd tnv

edapuoyn tou.



DEVELOPMENT OF A BUILDING AND DISTRICT SIMULATION TOOL, WITH DECENTRALIZED HEAT AND POWER
PRODUCTION AND THERMAL ENERGY STORAGE

Summary of Ph.D. thesis by Em. Malliotakis

Recent technological developments in the field of combined heat and power offer new opportunities to increase the
efficiency and reduce pollutant emissions. New units, such as fuel cells, offer high thermal and electrical efficiencies
and also have the possibility to modulate their output to meet the demand. New m-CHP models have appeared in
the market, based on different technologies, with low electrical and thermal outputs. Thereby, the applicability of
cogeneration expands to small residential buildings.

However, it has been observed in various recent studies, that achievement of satisfactory performance with
cogeneration units in small consumers is difficult, due to:

— The required small number of heating hours, mainly in the winter,
— The intermittent heat and electricity demand profiles of residential buildings,
— The low heat and electricity needs of residential buildings

As a result, large storage tanks are required and cogeneration is usually limited to buildings which have high
requirements for process heat (mainly buildings of the tertiary sector).

In order to overcome this problem and to better exploit the potential of cogeneration, the following proposal is
made in the frame of the dissertation: the creation of a heat network connecting a group of buildings of different
uses that form a neighborhood. In this network, the cogeneration units which are placed in the various buildings, are
also interconnected and supply heat to all the buildings in the community. The generated electricity may cover the
needs of the district or be sold to the network at a trade price. The idea behind the heat production and demand
sharing of the interconnected district is that, the total heat and power profile of the district is smoothened, due to
the many users and the statistical variation of their demand curves. This allows the m-CHP units to operate more
hours and more efficiently, with less heat storage requirements.

In order to examine such an ambitious project, whose success depends on the composition of the buildings, the
composition and the number of m-CHP units and the operating strategies, a computational tool has been developed
within this thesis, named DEPOSIT. It has the ability to examine many different district configurations, with different
buildings and cogeneration devices and with different objectives and operating strategies. The computational tool,
creates, based on the district configuration and consumption data for the buildings and other elements, the piping
network and calculates at each step the total heat and power requirement. It then calculates how the heat and
electrical requirements can be ideally covered, based on the objective of the optimization. Each hour, the ideal
operating range of various cogeneration units and the backup units are chosen and the heat buffer management is
performed. The two main objectives of the computational tool, are cost and primary energy minimization.

For the introduction of higher accuracy in the simulation, the electricity System Marginal Price or the Feed in Tariff
for the power market, can be used as an hourly value for electricity export. Also, an hourly primary energy factor for
electricity generation is calculated and used. Consequently, the cost savings are not calculated based only on high
subsidy prices. Also, the environmental benefit can be obtained with increased accuracy and not with annual
average rates.

DEPOSIT calculates the hourly operation of all systems for the examined timeframe, together with the costs and the
primary energy consumption. The results are also compared to conventional heating systems.

In order to demonstrate and assess the capabilities and performance of the DEPOSIT software, two cases studies
were simulated: two hypothetical districts in two different cities, with different composition and three cogeneration
technologies. One district comprised residential buildings in Athens and the second consisted of commercial district
with buildings of the tertiary sector in Munich. The case studies revealed the potential of the DEPOSIT software and
the necessity of such tools for the study of complex energy saving problems, as well as the benefits in terms of
energy and cost consumption that can be derived from the use of such computational tools.



