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Low-Cost — Large-Area — Fast-Deposition-Rate

Techniques

ZnSe buffer-layer grown by CBD
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Low-Cost — Large-Area — Fast-Deposition-Rate
Techniques

Zn0O window-layer grown by ECD
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CIS/CIGS & Si solar cells

Low-Cost — Large-Area — Fast-Deposition-Rate
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In,S, & ZnO grown by ILGAR & PSP
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YBp10ikad ZuotAuaTta RESHS

Hybrid Power Generation Systems

Renewable Energy Systems with Hydrogen Storage
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\ Renew?e Energy Systems with Hydrogen Storage
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» A number of modeling techniques were used to develop a
model that realistically describes the performance and the
constraints of a hybrid system consisting of PVs and hydrogen
technologies

» Formulation and solution of an optimization problem that

Prediction of parameters in minimizes the cost for purchasing electrical energy. The

the Gamasian fanction formulation takes into account the estimated photovoltaic

power generation over a future prediction horizon. Updated
information improves the performance of the system.

» The framework can be extended to other RES or
Adjusted conventional power generation technologies, such as wind
Gamssiam turbines, gas turbines etc.

Global Solar
Irradiance
Model
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PV - Thermal Solar yia kripia

Hybrid PV-Thermal System for walls
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PV - Thermal Solar yia kripia

Function of PVTS for wall installation

» In real (energy) terms hybrid PV-Thermal systems could improve energy efficiency
up to 50% thermal KWh or 30% equivalent in oil terms.

» Thus become a good value added project and product for green energy installation
companies and house holds.
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=¥ ™= Scientific Research Projects
ﬁ ® National Research Projects GSRT:

“Development of Thin Film Photovoltaic Technology”, PENED 2003 — ED248,
National Technical University of Athens (NTUA), Center Renewable Energy Sources
(CRES), Helmholt; Zentrum Berlin fuer Materialien und Energie (HZB).

® National Research Projects EU-MINEDU:
» “Development of a wide-scan Spectroscopic Ellipsometer and Application in
Education & Research”, PYTHAGORAS-II Project 2005-2007, NTUA — TU-Berlin.

» “CIGS Photovoltaic Technology: Bandstructure and Defect Analysis of

Chalcopyrite Heterostructures”, HERAKLEITOS Project 2003-2005, NTUA — HZB —
TU-Berlin.

® Bilateral IKY-DAAD funded Projects:

“Characterization and Optimization of multilayered Chalkopyrite structur(‘%
Ii

HZB.

efficiency - low cost Solar Cells”, Greece-Germany 2001-2003, NTUA — T
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w5 . Scientific Research Projects

Zentrum Berlin

European Energy Research Alliance (EERA)

The key objective of the EERA is to accelerate the development of new energy technologies
by conceiving and implementing Joint Research Programmes in support of the Strategic
Energy Technology (SET) plan by pooling and integrating activities and resources,
combining national and Community sources of funding and maximising complementarities
and synergies.

The objective of the photovoltaics-related part, EERA-PV, is to accelerate the development
of photovoltaic solar energy to an energy technology that can provide a large proportion of
our electricity demand, through joint programming activities by key research institutes in
Europe. (participants from Greece: CRES (NTUA), Germany: Helmholtz Association, etc.)

The areas selected for initial joint programming in EERA-PV are:

* Silicon materials

* Inorganic thin film PV

» Organic PV

* Module technology ‘

» Education and training and use of infrastructures
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Oéua:
«EYKAMIITOXZ HAIAKOX OEPMANTIKOXZ KAl OEPMOMONQTIKOX MANAYAZ KTIPIQN».
(Ap. Aitnong xopriynong AirrAwuarog Eupeoirexviag: 20100100347-/- 17-6-10, ATTOOEKTH).
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Agopd uikpouU Trayoug pavoua amro @lnva mAAoTIKA UAIKA, O OTToio¢ avarrTucoETal OE
VOTIEC ETTIPAVEIES KTIPIWV KAl OUAAEyel evépyela, tnv omoia arrodidel oro Kkripro. Eivai
EUKAUTITOS KAl UTTOPEI VA TTEPITUAICCETAI OE UNXAVIOMNO TTOU TOU ETTITPEITEI VA EKTEIVETAI I

va CUPPIKVWVETAI avaAoya TIS KAIPIKES OUVONKEG.

Kara@érng: B. KepaAdg, emik. ka@ ZEM®PE -EMITI.
2uvdikaiouyog: I. TlouBadakng mik. kal. ZxoAng MNMoA. Mny.- EMI1
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= == Diploma-thesis
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Zentrum Berlin

1. «TexvoAdoyia PwroBoAraikwv: Karaokeunp kai [loiotik6¢ EAsyxoc HAiakng [levvirpiag
KpuoraAAikou lMupitiou» (MnxavoAéyog Mnx. EMIN MNewpyia MatmradomrouAou, EMIM & KAINE
2005)

2. «MeAérn HAlakwv KuweAwyv kai HAlakwyv Tsvvnrpiwvy (AiImmA. ®uoikég Eeappoywyv NikdAaog
2racivétroulog, EMIM & KATE 2006)

3. “The determination of step-influence to the adsorption process of Cyclopentene (C5H8) on
Si(001)”, (ArrrA. ®uoikég Epappuoywyv AyyeAikp MtrdAAiou, EMIT & TU-Berlin 2007)

4. «Merpriosic kai AioAoynon ®B Eykaraordaoswv tou KAFE ouvoAikn¢ loxuo¢ 40 kWp
Siaouvdedeuévwy oro Aikruor» (AiTA. Puoikég Epappoywv Kwvotavrivog MeAekdavog, EMIM &
KAIE, o¢ €§€AiIgn)

5. «MeAérn [llepiBalrovrikwvy Emdpacswv og YAika kai Aiaraésic tn¢ PwroBoAraikng
TexvoAoyiac» (AITTA. Puoikég E@appuoywyv Oeddwpog Ziatmrkapdg, EMIM & KATNE, ot €§€AIgn)

6. «lMponyuéva YAika kai Aiaraéeic 1n¢ PwroBoAraikng TexvoAoyiag: Eykaraoraon kai ‘EAsyxoc
NG Acgitoupyiac Ocspuavrikou Zroixeciou oe 2uornua EBE» (AimmA. ®uoikég E 00
Oe6dwpog MNaoxog, EMI, o€ e¢€EAIgN)
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7. «XapakTnpPIONOS TPINEPWV KAl  TETPANEPWYV  XAAKOTTUPITIKWY  Amoppoentwv  1ng
PwroBoAraikng Texvoloyiagc pue Texvikée Omrikng Aiauopewons» (AimrA. Puoikég
E@appoywv Nik6Aaog Koutoavdpidag, EMIN & HZB, o¢ €§€AiIgn)

8. «Omrikégc Xapakrnpiouos XaAkomupiTikwv Armroppopntwy Kai  HAlakwv KuwesAwv
XaAkomrupitwyv oe eéaprnon amo 1n Ospuokpacia» (AimrA. Puoikég Eeapupoywy I. Zidkag, EMI
& HZB, ot £&€Aign)

9. “Organic Solar Cell (OSC) Technology: Development of a-6Thiophene based OSC” (AitrA.
®duoikég Epapupoywyv K. AsotrotéAng, EMIM, HZB & TU-Berlin, o€ €§éAi1gn)

e
L

x

(=5

1

o -

=

v

10. «Karaokeunn Mnxavikig PuBupioTikAg Aidaragng kai XpAon tng o€ 2uotnua HAekTpIKOU
Xapaktnpiopou HAlakwv KupeAwvy» (AiITA. MnxavoAdyog Mnxavikég 2. Ntouokag, EMIT 2009)
1. «Mikpo-etregepyaoia Aemrtou upeviou HoAuBdeviou (Mo) pe laser yia g@appoyn oOTn
@wTOROATAIKA TEXVOAOyia» (ATTA. MnxavoAdyog Mnxavikég IN. KopaAAn, EMI, 2010)

£
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%'I'*'“;B"m MSc-thesis

Zentrum Berlin

1. «lMapaokeun kai Aouik6¢ Xapakrnpiouog Asmrrwv Yueviwv ZnSe og Ymoorpwua amo Fvali»
(ArrA. Puoikég MNewpyia Kaotpivakn, EMIM 2006)

2. «Zuykpitikny MeAérn MovokpuortaAAikwv XaAkomrupitwvy» (AiITA. ®uoikdég Eapupoywv EMI
KwvoTavTtiva Avéotou, EMIN & HZB 2007)

3. «PwroBoAraikn TexvoAoyia XaAkomrupitwv CIS kair CIGS: MeAérn t™¢ HAskTpoxnuikng
Evamé8song Asmrrwyv Yueviwv ZnSe» (ArmmA. ETiotTApng YAIkwyv Zogia XaivrouTtn, EMI 2009)

4. «PwroBoAraikn TexvoAoyia XaAkomupitwv CIS kai CIGS: MeAétn tng HAskTpoxnuikng
Evamé0song Asrrwy Yueviwv ZnO» (AirmrA. EmoTtApng YAIkwyv AikaTtepivn PagrotmrouAou, EMI
2009)

5. “Investigation of Organic Molecule Layers on Semiconductor Surfaces with Potential
Applications in Micro-sensor Technology" (AimrA. EmioTAuNg YAIkwyv BaoiAikn ZtapéAou, EMI

& UNI-Roma 2009)
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Emotiun & Texvoloyia YAikwv EpyaoTtnpiakr Aoknon: MpoadlopIocPOG TNG TTEPIOXNAG
®QTOBOATAIKH EVEPYEIAKAG ATTOPPOPNONG
TEXNOAOTIA: nAlakwv kuywehwv CIS/CIGS pe
MEAETH HAIAKQN KYWEAQN TexVvikég OTITIKAG Kal HAEKTPIKAG
AEMTQN YMENIQN CIS/CIGS Alauoppwong
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1. «Structural and Optical Investigation of CuGaSe2 Thin Films for Solar Cell Device
Applications» (Ap. Chen Yang Xue, EMIN, HZB & TU-Berlin 2003)

2. “CIGS Thin Film Photovoltaic Technology: “Energy Band-Gap and Lattice Defect Analysis in
Chalcopyrite Semiconductor Heterostructures” / «CIGS TexvoAoyia PwroBoAraikwv Asmrwv
Yueviwv: MeAérn Evepysiakwv Xaoudarwv kal [MAsyuarikwv AreAsiwv og Huiaywyiueg
Erepodouéc XaAkomrupitwv» (Ap. AirA. Xnuikog Zogia Otodwportroulou, EMI, HZB & TU-
Berlin 2008)

3. “Development and Characterization of Chalcopyrite based Thin Film Solar Cells” / «<Avamruén
kai Xapakrnpiouog XaAkormrupitikwv ErspokuweAwvy (AiTA. ®uoikég E@apuoywv EMI
KwvoTavtiva Avéotou, EMIN & HZB, o¢ €§€AIn)

4. «llapaokeun kai Xapakrnpiouog Asmrwv Yueviwv Hulaywywvy (AiTA. Quoikog Mewpyiog
PouUtrakag, EMIN & HZB, o€ €§€Aign)

5. «TexvoAoyia HAiakwv Kuwedwv Asmrwv  Ypeviwv: Avamruén kar  Xapa 10O
NavokpuoraAAikwv Amoppopntwv CIS & CIGS» (AimrA. Quoikég E@apupoywv T(‘
Kapkardivou, EMIN & HZB, o€ £§éAign)
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=== PhD-thesis

HZB Helmholfcz 4 «
~wmseie - A JQYWEIPION EVEPYEIOG KA

BloKAINATIKA APXITEKTOVIKN

1. Mapaykdkng Aviwviog. Oéua: «Xpnuarodétnon — MNpoypapupatiopudg — AlaxEipion Twv
Anpociwv Epywv otnv EAAGSa ota mAaiola Tng Eupwtraikng Evwong» 2005.

2. Mmdroog Anuntpiog Tou BaolAgiou, ApxITéKTwy Mnxavikdg -INoAeodduou. Ofua: «ZuuBoAl otnv
£PEUVO TWV TTAPOUETPWY AVEONS KAl AO@AAEI0G 0€ XWpoug 2Tabuwv METPO». 2006.

3. Bevérng lwavvng Tou KwvoTtavTtivou, Oéua: «BiokAIHaTIKA TTpooéyyion Thg dpdong Tou
avéUOU OTO KTiplay.

4. =gvdkng MevéAaog Tou ZTaUpou. Oéua: «KEmTTTWOoEIC EQAPUOYAS TS BIOKAIMATIKAG
OPXITEKTOVIKAG OTNV TTPOKATOOKEUN KTIDIWVY.

5. XZkAdBou EuvayyeAia Tou Xapitwvog, Oéua: «Mpoadiopioudg TTapaUETPWY TTOIOTIKAG
a&10AGYNONG KTIPIWV HECW CUOXETIONOU KAl AAANAOETTIOpAO NG TWV SOUIKWY KAl
EVEPYEIOKWYV XOPAKTNPIOTIKWY TOoUuS. EQapuoyn oToug xwpoug Yyeiagy.

Ta emtevypata tov EMIM wg cupBoAR otnv Asidpopo Avantuén: Evepyeiakn Alaxegipion — MepiBdaiiov — Mowdtnta Zwng


http://www.tu-berlin.de/

7

W ppopal

EQ-BAT

= w: AIOAKTOPIKEG AlOTPIPEG
= == phD-thesis

HZB Helmholtz
=wmsee - N )X EIPIOT) EVEPYEIAG KO

BloKAINATIKA APXITEKTOVIKN

L Tl all

N

6. Tepn ZTéAAa Tou KwvoTavTtivou, O¢ua: «AS1Io0Adynon TOUPICTIKWY KATOAUUATWY OTO TTAQICI0
TN EAAXIOTOTIOINONG TWV PUTTWVY.

7. ZapykAn AAggavdpa Tou [MavayiwTtn, ApPXITEKTwy Mnxavikos. Ofpa: «IMep1iBaAAovVTIKOG
OXESIOOUOC AOTIKOU XWPOU OE TTOPAKTIEG TTOAEICY.

8. Mixog lMewpylog Tou XapaAdutroug, MOAITIKOG Mnxavikdés. Ocua: «A&loAdynon aAyopibuwv
TTPOOoOUOoIWoNG BEPUAVONG Kal YUENG TOU KEAUPOUG KTIPIWVY.

9. Tlouong Xpriotog TOoU Anuntpiou, [MoAITIKOG Mnxavikdg. Oféua:_«BlokKAlJaTIKA TTPpoofyyion
OTEYACTPWVY.

10. Mwpou Xpuoa -Mapia Tou KwvoTtavrtivou, MNMoAiTikég Mnxavikos. Oéua: «Mpoodlopioudg Kal
aloAdynon KpITNPIWV yia TRV £mI0swPnon Kal TIoToTroinon mePIBAAAOVTIKAG CUUTTEPIPOPAS
KTIPiwV. — EQapuoyn o€ KTipla EKTTAIOEUTIKOU XAPAKTAPOY.

11. Mavrtiapn BaolAlkil Tou XapaAdutroug, Ocua: «Algpelivnon €@apuoywyv NAIOKNAG EVEPYEING
O€ KTHPIA YIO OIKIOKK XPAON, HE EHPACN O& TEXVOAOYIEG PUWTORBOATAIKWV Y. ‘ ‘
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