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IHEPIAHYH AIAAKTOPIKHE AIATPIBHZ
ANAEPAX ITAPAAEIZIQTHE
EDAPMOTEZ TAAANTQTQN ETH METATPOIMH ENEPTEIAZ

To evpitepo medio g nupodoug SwwtpiPiic apopd mepiBarloviikés Sieyépoeig ommg Buddooio Kar MymTIKd
Kopata. Zvykexpyéva, efetdloviar dvo Eexmpiotd emompovikd medic. To mpdTo agopd Vv mapaymyn
evépyelng omd BaAGooto kOpoTo, VG TO Se0TEPO aPopd TNV Heimon TG NYoPOmaVeNS o8 EVEEPI KoL ETIYEL0.
HETOQOPIKG Oxfuata, pe ) xp1ion TodnNTIKOY Kot evepynTikdv akovoTikdV diatdEemv ehéyyov Tov BopdPov, pe
OKOTO TNV GVEGT] TOV EMPOTOV.

H otodiox eEdviinon tov omobepdtav Tov opuktdv Kavsipey, anotedel yu dekaetieg éva kpioipo {irnuo yio
TV emotuoviky kowvdmta. TapdAinia pe Tic mepiPodloviikés emnTMCES TV EKTEPTONEVDY PUTOV TOV
ocvvodevel TV yprion Toug kar v emBrafi enidpact| Tovg oty avBpdmivy vyeia, 1 oTPOPY OTIC AVOVEDGILEG
KOl «TPACIVEGH TNYEG EVEPYELOG amoTeAel emrakTik avaykn. H avénuévn evacydinen pe myv ekpetdilevon g
NALOKIG Ko aroAtkg evépyetag dev aviikatontpiletar avtiotoyo oty ekpetdiievon g BoAdooiog evépyelag
omoio. TaPOVCLACEL KAl VYMAOTEPY TOKVOTHTO EVEPYELWS OMO TIG MPOUVOPEPOUEVEG. ZUVERADG, GmOTEAEl i
TEPLOYN UE OTUOVTIKE TEPIODPLO EVOTYOANONG KOL OTUAVTIKT TPOOTTIKT.

‘Ooov apopd v NopvHnTaven oTe. LETAQOPIKE péca, TO GNUAVTIKOTEPO (TN oxetiletol pe Tov teplopiopd Tmv
xeunAdovgvav Bopifov (kdto arnd 500 Hz). Ov cvpPotikés péBodor mabntucig myonéveons otig yopmAég
ouyvotteg oL BopbBov mov aANyalel Kuplng Umd TIC TEPICTPEPOUEVEG UNYAVES, KIVINTHPES KTA., OTOSEKVIOVTOL
avenapkels ovykpiikd pe v amddoot) tovg oe ymAadtepeg ovyvdtnies. Ievikd, cvpfatikéc péodor dmmg
OKOVOTIKG TAVEA TOTOV «GAVIOVITGH HE GTPMUR QYPOV, EMBEKVIOVYV YoUNAN 0mOGS00T GTOV MEPIOPIGUS TOV
Oopvfov o Yapniés cvyvdTeg TV KIVNTP®V KabdO cuvi|0nG GUUTITTEL Pe TNV TEPLOYN TOV 1100V VoT IOV
TOV KATAOKEVOV autdv. Emmiéov, Aapfdavovrag vrdym kon epappoyés mov Poasioviar oty 1d8éa tonodétmong
TOTUKDV anooPecTipv, N PeATinon g akovoTIKig TOVG GUUTEPIPOPAS eival avaioyn pe v adénon g palag
TOV GUYKEKPLHEVOV Aboemv. To yeyovdg avtd cuykpoldetol pe TG 0A0EVE 0DEAVOLEVES AMAITAGELS Y10, peimon Tov
Bapovg ota petagopikd péoo kubhg cuVEEETL Gpeco Pe TV KOTOVEAOOT KOLGTHon Kot T emaithoelg 16y0og
TOV S1APOPOV OYTUETDV.

Zovortikd, eEeTdloviol §00 S10POPETIKEG VAOTOU|CELS PETATPOMEMY HE TOAAVTIMTEG YLOL TNV EKUETGAAELGN TNG
gvépyelng TV BAAGCCIOV KOUdTOY, eved 610 medio Tov aKoVOTIKOD eAEyyov yivetal évag dlaymplopde petotd
TN TIKOV Kot evepydv pPEcmV EAEYXOV. Ao TV e eetdleton ) evempdtmon tov takavimt KDamper yia tov
oyed00U0 EVOG KOVOTOHOV TAVEL ToBNTIKNG TMYOHOVMGNG Kot v cuveyeio 1 Snuiovpyle peto-vAikdv
Bociopévev otov v Adyo takaviot), o omoin mopovordlovy {dveg pepikold 1 TAPOVE TEPLOPGHOY TG
816do0mg Tov MYov e cvykekpipéva gdpn cvyxvothtev. ATG TV GAAN, mopovsldletar 0 oESCNOG EVOG
OKOVOTIKOD METOTPOTED (NYEID), XPNOLLOTOLOVIOG SINAEKTPIKOUG EACOTOMEPES EmevepynTés, UE OKOMO TNV
EVOMUOTOCT TETOWV NYEIDV o€ v aTONATO GUGTNHO EVEPYNTIKOD EAEYXOD HYOL 08 EMPoTiKG Oy HoTOL.

ABSTRACT

The scope of this dissertation concerns environmental excitations such as sea waves and sound. Specifically, two
individual aspects are examined. The first deals with energy production via harvesting of ocean wave energy,
while the second deals with the reduction of noise pollution in air and ground transportation vehicles by means of
acoustic treatment for the comfort of the passengers.



The gradual exhaustion of fossil fuel deposits has been a crucial issue for the scientific community. Along with
the environmental effects that accompanies their use and the detrimental effects to human health, a turn to
"green", renewable energy sources consists a top priority. The increasing exploitation of solar and wind energy
does not reflect equally on the utilization of sea wave energy, which in fact has higher energy density compared to
the aforementioned energy sources. Consequently, sea wave energy consists an area of great interest and great,

untapped potential.

Regarding noise pollution in means of transportation, the main issue concerns the treatment of low frequency
noise -where conventional means of passive treatment have limited capabilities- which is the range of noise
generated mainly from the rotating engines, motors etc. of these vehicles. Solutions such as acoustic "sandwich"
type panels, deal poorly with low frequency noise as most often coincides with the eigenfrequencies of these
structures. Moreover, the performance of solutions like local dampers, is associated with increase in mass of the
total structure. This fact conflicts with the ever-increasing demands for weight reduction in transportation vehicles
in an attempt to minimize fuel consumption and satisfy power requirements.

Conclusively, two different implementations of oscillators for energy conversion and utilization of sea wave
energy are examined, while in the field of noise control, a segregation is made between passive and active means
of acoustic treatment. In one hand, a passive solution for acoustic treatment of low frequency noise is proposed
based on the incorporation of the KDamper oscillator, in the design of acoustic panels and later, on meta-materials
for the generation of bandgaps in noise propagation, at selected low frequency ranges. On the other hand, the
design of an acoustic transducer (loudspeaker) using dielectric elastomer (DE) actuators is presented. The purpose
of this electro-active polymer (EAP) loudspeaker is to be used in automatic, active noise control systems in the
compartments of the passengers.
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