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Me v 0OAOKANp®OT) TNG LETOMTLYLOKNG LoV gpyaciog Oa 0eia va eKppacw Tig Bepueég
pov evyoplotieg otov emPAémov kabnynt) pov Ap. T'opyo Kovotovivion yo v
ovveyn vmootpiEn Kot kabodnynom xob’ OAN TNV SUpKE TNG EKTOVNONG TNG

LETORTUYLOKNG LLOV EpYOGLOG.

Ot cvpPovréc kar ot emonudveelg Tov pe fonncav va avartiEé® TIg IKOVOTNTEG OV
oTNV £PELVO KO VL SNIOVPYHCH Lo coPapr| emotnuovikn epyacio. H evBdppuvon kot
N ompigEn mov dEynKa pe Ekavay vo aucBavld avtonemoifnon yio v dovAELd LoV, Kot

aVTO LoV E6MCE TNV EVEPYELN KO TNV VITOUOVT] TTOV YPELOlOLOVV Y10 VO PTAGH G 0.

Ba NTav Topdienyn Hov va unv avaeepfd Wiaitepa otov Ap. Aovkd Kovtooképa yo
TNV EKTOUGEVGT TTOL LoV TPOCPEPE TOGO GTNV OIEKTEPAIMOT] TOV TEPUUATOV AAAG Ko
o€ OAOL TO, UNYOVILLOTO. TOV EPYOGTNPIOV OV NTAV amapaitnTa Yo TV épguva pov. Ot
OUUPOVAEC TOVL KoL 1| TEXVIKN TOL Yvdor e Pondncav oyl HOVo vo TPoyYwpiom oTnv
OlEKTEPOIMOT TOV TEWPAUATOV, CALL KOl VO EEOIKEIMOM LLE TO SIAPOPO. LIYOVILLOTO TOV
gpyaoTnNpiov, HETOED TOV ONOI®V TO QUCUATOUETPO, TOV QOVPVO TLPOALGNG, TO
TUPAVOUETPO, T, Ogpproledyn Kol HEPIKMG TO MAEKTPOVIKO WKPOOKOTIO capwong. Ot
yvocelg avutég Bo peivouv avelitnieg kot Bo pe ompiovy oV EmAYYEALOTIKY OV

mopeia Yo TOALA ¥poOViO.

Emiong, o nbeka va svyapiomom v petadidaktopikn cvvepydtn tov TEITAK Ap.
Pogaéro AyaBoxiéovg v Tig cvuPovAég mov povL Topeixe otV ypNoN NG

Oeprokapepas Kat Oyl Lovo, aALG Kot 6Ty opb1 p1on ToL MAEKOD TPOGOUOIWTY.

Agv mpémel va maporely® To TUNUE Mnyovoldymv Mnyovik@v Tov Hov mopeiye To
gpyaoTNPLo 0T0 0moio epyalopovy 6oL YWPIG OAOV aVTOV Tov e£omAloUd TiToTo dev Ol

LTOPOVGE VO TPAYLOTOTO Ol
Tig peyodvtepeg euyoPLoTiES TIG 0QEIA® GTOVG PIAOVE Kl GTNV OIKOYEVELXL OV Y10, TV
ovveyn ompign, mOnon, kaTavonon oAAG Kol ELTIGTOGUVI] TOL LoV TOPELYOV KATd TNV

OLIPKELD OVTNG TNG LEAETNG, OOV NTOV AYOGTOG O YPOVOG TOV TOVG OPLEPDVO.



IHEPIAHYH

YKOTOC TNG TOPOVCAG LETATTVUYLOKNG EPYACING Eivar 1) cuvBeon Kot BeATIoTOTOINOT EVOG
ATOPPOPNTIKOV DAIKOD GTNV MAMOKN EVEPYELD, Yo TOONTIKY apaidtoon Balaccsvod
vepoy. Agutepedmv GTOYO0G EIVOL 1 KOTOOKELT TPMTOTUANG GULOKEVLNG TOOMTIKNG

AQOAATMOOTG KOl GLAAOYNG TOV OLPAAATOUEVOD VEPOD.

Apyikd, éywve o €1g Babog Epevva 6T 0N VIAPYOVTO VAKA TOV YPTCILOTOIOVVTOL Y10,
TOV GKOTO QVTO, Y10 AVTANOT] I0EDV MG TPOC TO £100¢ TOV VAIK®OV OV £ivar cupfatd oAAG
Kot ot pefodoroyieg YOPUKTNPIGUOL KOl EAEYYOVL TOVG. g OmMOPPOPNTIKO VAIKO
aropociomnke va ypnolponombel appog dvBpoka o omoiog mapdyBnke petd omd
EAEYYOUEVT] TUPOALGT APPOD HELOUIVIIG AOY® TOV S0POPOV VTOGYOUEVOV 1O10THTOV
mov kotéyel. 'Eywe éheyyog kabe mboavig mapapétpov mov pumopel vo edeyydei 1060 Katd
™M ovvBeon Tov LAMKOD, OAAG KOl TNV TEPAROTIKY O1dtaln. Xt ovvéyswn, £yve
YOPOKTNPIOUOG  TOL  VAIKOD  (Hukpodour], LOPOPIMKOTNTO, OITOPPOPNTIKOTNTA,
dlamepatoT T, OepUIKEC 1010TNTEG, OTOLEIOUETPIN, PUGIKE YOPOKTINPIOTIKA, K.0.) ®G
TPOC TG OAPOPEG TAPAPETPOVS GVVBESTG ToV (Beprokpacio Kot YpOvog TUPOAIVGTS,
ouvOnkeg Baidpov, k.AT.). H onpiovpyio tng cLGKELNG GKOTO €lxe TNV AVATOPAGTACT
TOV POIVOLEVOL TNG EEATIIONG KOl GLALOYTG TOL vEPOD. 10 TO YopaKTNPIoUO TOV VAIKOV
KOl TG CLGKELNG YPNOYLOTOUONKE UIKPOGKOTIO NAEKTPOVIKNG CAPMONG EVIGYVUEVO WE
actnmpa  evepyslokng dwomopdg oktvev X, ovokevn yoviag  dwBpoxnc,

(QOCHLATOPMTOUETPO GE 0POTO KL VIEPIOIES, OepLoKdpepa, NALKOG TPOGOLOLMTNG, K.l

Téhog, e€dyOniov amoteréouata yo. To puOud €TINS TOV TOPEYEL TO TEMKO Kol
BérTIoTO VAIKO, VId aktvoPorion 1000 W/m?. Ta amoteléopata onTd cuykpiOnkay pe
oca Bpénkav amd v PipAoypoaeikn avaokonnon, Kut pe puud e&dtong ico pe 2.59
kg/m?/h, n épevva avt) katatdooetor ot 3" 0éon petald GV TOV SNUOGIEVUEVOV

Sedopévav pe ehdyiot amndrion (-1.5%) and 1o 1° og katdraén viko (2.63 kg/m?/h).

A&Earg khewd: aepdg avBpaka, aEpoc HeAapivng, moupoivot, puBudg egdtiong,
NAEKTPOVIKO  WKPOOKOTO  OOP®ONG,  (POCHOTOMETPO,  Oeppoxkduepo, MALOKOG

TPOCOUOIOTNG, CYESUGLOC
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ABSTRACT

The main objective of this master thesis is the synthesis and optimization of an absorbent
material for solar energy based passive seawater desalination. A secondary objective is
the construction of a prototype device for passive desalination and collection of

desalinated water.

Initially, an in-depth literature review was conducted on the already existing materials
used for this purpose, to derive ideas as to the type of materials that are compatible as
well as their characterization and control methodologies. As absorbent material it was
decided to use carbon foam which was produced after controlled pyrolysis of melamine
foam due to its various promising properties. Every possible controllable parameter was
investigated both during the material synthesis and in the experimental setup. The
synthesized material was characterized (microstructure, hydrophobicity, absorption,
transmittance, thermal properties, stoichiometry, physical characteristics, etc.) in relation
to its various synthesis parameters (pyrolysis temperature and time, chamber conditions,
etc.). The purpose of constructing the prototype device was to simulate the phenomenon
of water evaporation and collection. For the characterization of the material and the
device, a scanning electron microscope enhanced with an energy dispersive X-ray sensor,
a contact angle device, a uv-vis spectrophotometer, a thermal camera, a solar simulator,

etc., were used.

Finally, results were derived for the evaporation rate provided by the final and optimal
material, under 1000 W/m? irradiation (1 sun). These results were compared with what
was found from the literature review, and with an evaporation rate equal to 2.59 kg/m?%/h,
this research ranks 3™ among all published data with minimal deviation (-1.5%) from the

1t ranked material (2.63 kg/m?/h).

Keywords: carbon foam, melamine foam, pyrolysis, evaporation rate, scanning electron

microscope, spectrometer, thermal camera, solar simulator, design
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