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] ®STRACT

The purpose of the curretitesisis the bioclimaticred si gn of a traditional
(kapetanospito), located in the village of Oia, at Santorini Island. In the first part, <aegy ways
according to the principles of bioclimatic design, are presented. Next, the simulation of the building
and ofthe proposed interventions, in EnergyPlus software, are presented in detail for the upgrade of
the energy performance of the building. The residence, afteathstrophic earthquake 1956,

imaintains only one of the two floors (ground floor). Thtig reconstruction of thepper floor both

in the traditional way, black pumice stone, and in the conventwanglreinforced concrete framare
studied.In each casgthe results are analyzed gmaposalsto improve the energy performance of
Kapetanopito are evaluated-inally, the bestnodificationsare compared and the final proposal for

the moseknergy efficient reconstructioms reported
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(0 = carhen monoxide, - corban diexide; HCHO = formaldehyde; NO x= nitrogen ocides; Pb = lead: RPM = respirable particslote matter; VOC = volatile argonic compound:.
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AEAAT NEAATH ME XPHEH ME XPHEH
H
NOIKOKYPLA (Tetpaunwiaia katavihwaon) MNPAZINGN FTEMON | NPAZINGN FTEMON
(€)*
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ANO 0 kWh - 800 kWh MONO®AZIKOIL 7.1 2,13 4,97
AMNO 801 kWh - 2000 kWh MONO®AZIKOL 31,59 9,47 22,12
ANG TON 2001 kWh MONODQAFIKOL 90,9 27,27 63,63
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TIMOAOITO NOAYTEKMNON 2747 8,24 19,23




TAKG) s)] £tB 5

¢ EBEIZUYBANLUBA] ¢B3I TASIUBIE | BA?) ?2¢t FKFét
ZK¢) PBEZE UANZBEE ¢

g8 oayagliead Usg oaUsjyaeg UasUs UgUfR "e6g "~y eGUUOU
Ushd “~eaedegd UszrvroUsi 3 gy WbdhBdly ad g jdiUh ¥ss,0 § dJakisalik
UsyO¥s o.U.a.) aUs "UasUs y3U ;gdbOstUsafh } has
3U UsU0UU 8aj3a30UUs saUze 8sdqUsay G' UglUf Ue 1§
y3U3Us hHovs GgUMs.Urxs Uy Uo

-

5 1 A Yy oaUsU UUjesoed e¥YesUd
5.1.1 tUsosaY¥Y

¢ dUjyesoe e¥sU Uesg oaUsjyaseg y¥j3cU0U
deyy Ud oaUs 30U Uds U euitaUs aUUUS
dUj; ec@aywdisislUsagey¥YstilUsd aUUY UdhieYPe UsUs tisgUU:
aUacoUays, d dUjesoe e¥YsU "~ UasUs Us j has¢Usg

UoUdytosed dUjesoe e¥YesU UsU; UYUUs U h UeéssUdas
UavU0U) saY-ds'g bdbh amlgs d UGxyUUy; see ehavyad uGUs

q dUjessae e¥sU Uesg aUsjyaseg, U @}
gs U deeu®QdUpawaﬂUU933U@7U GLJ ¥
UUs aUUY Ud utUs¥YyaUsU Udd 3iecUUd
d d
gd U

C° C

Uy e UqUU 000Gy OUUs "~ j36d Us
dUOpseas) PYys Uds U heUsd[4esyy U GO




Koo:K8cWUyvaaUgtdq Udd dUjesosed e¥YsUd Usg oaUsy a
Oy o290 G

5. 1. 2 UUjyeecilglosoayd osushUqUUd Uxs gesalt 3 ~ag

U¢gashU®MNaQUUU9 U h Us "deass Udd e¥ysUd "Jad
kg/ m3. ¢ gea3fhUqUU usUleye esUalUs "6ai U R g

b. Ugtlisose dU el@qgUllU @&)f¢)oadds d Usyy; oU0sU “~eg L
UsybUeasd) BUpU esUd ee3yYuUd eYeUd Ushd gesoaai
U h ehad qu eUd UUaec3Us a¥Us, Uesa¥ UU3 ~Uja
99U UU " Uyps00hUlgW UWsglkdUled YOy asslby¥h (6 ai gyd:
cUsdae) .

BU; Yovrod Udd "ge3hUdUUG oaUs Udd Usitusesed dUjeh
dUjecer)y qUaahUdquUUJ.

G
g Ushd gesesciljaylivsy diEh SMAtbdahﬁHGTLLyaeuL

qu»wmwmauu(U3y;oUsu “8g U " 0UsUUaUUs o
)
36g Udd Usiltseed dUyefhU@iIUd U a Uds

O o
O C®

wQ ®

¥
ho
Bey
Usliosoee dU;ehUdUU (c) UvagilibgobrYasldebdda v3U,
deagi eUUUbesaed UddeddpPess Uy PigaidqeaddUe&aaas & Us
jeeacy)y dUsoee 90Uz hUqUU, URUU d dUypephUqUU " @g
U eb¥YaalUUUs AHUU3s UgUe aUUeUUelU0Us U U gUyaUice
UsUadUUe ug@&&@demLumaew%-Gt;es yi e 3 U-Udld3) 3 Ye
UsyUUj; s0e e U0aebBUUssaoes glb” soiilUms bssU 6y aliyd Us Uy oai

93




A qd Ggalvy UgUyd dU; efhUqUUg, HU dqd dUjesose ¢
"9lGY3UsU. RBUdguuly diBgidd UU@Uws 3 G UosYae GJ 6359
U Uds U eb¥Yasgs oaUs “Yas eyoU GUes 6Ly e eU Us
3UatUsscU d UsYyoaUsU eUUUBsaed Udd dUjecoay Ul
deossgPoWdd)e Y3z Uddd (aUUessosald, etjyaes UpoUla
A qd Gy YoeU "jeaUUGaUd, AHUU3s d dUjesoe ehario
"Uys Ut GUsd "eg uUU3s eUd UsitsUlGy) Us d lUs¥YyalUsU
Usoeadlialigey. &3 0Upd0UU U sdgeasiecel Ud ojefleyd dy

CCCw

U
U

5.1.3 3asa¥ 205U U edealgtd dU; ehUdqUUd

gesaY '6g G6jJduses @s6i3UUs o950 Uds U edeaU
jeecey) dUsafnUdqUU. Egsedhyd; elkaldl se jeoslbsdilBecmia Yo e
39afU0y U, aUdid aUs geasay U Usltui GU¥s3:
oUs UM¥ig3sUs Us gesaf U Ud e€UoUeai U0y d dUjescy
aUUUGaUgUGUsayd Ugliesgaald o0sU Ud 6y dlsee’ a
6y} diosee 89cialasb Wiy adlWUesdmayY U ~UjyaU; o0 g
o Udoag) hpUKE/NC) UOUetUsasUs Ues "~ alUsasyalUdeU /U
dUjecger)y qUaahUdqUU oaUs gesah Uesg Gy e3UU ay
0d yUgWUstdls Weuydlas Us UU goosdivs e @'ge saijalkls cgs
U edealUglidq Udd dU; ehUdUUd. KasUs gesayY (U,
“adyraUxd e gesayY U Usui GUrd Uscacys oaUs uU
o Ui Udws&UUy " vd Ue YaUd Ueg Gl auber, UasUs =
U saloeys®d Wy cWasgsaywyd uUsUeUsyd 05U Uds U
UgUY Ueaa¥Yesega (Yud -PChVgs e Gigarldgiee Natoerrsica Ul
aU0UYGUUGd, ( 29U "~ UyyuUsoeU UK Ud aGUOUyO0Y @
Uds 6 ealU U'US baillg gr3y sgssU Gl s Uy co[@Fle Gglsosoace




Uo5.1: UUjecliglosoyd slugpldplBd [¥do31 3 6906UBES

Jos 9 f Kolsol BgdlBdl UU); expdUss EgUUaUG Uec
004hEd C kgm3 WHm3K dUjeoaed
Wh/kg.K Wwyozh UdqUUd
W/m.K
20U} (80 °C) 1,16 998 1.157 0,60
i Yog Y 0,14 7.800 1.002 50
| g €34 0,25 1.800 450 160
i Usehd 0,12 8.900 1.068 200
Gj300dd 0,25 2.600 650 2,50
jab0GURasd 0,20 2.180 436 1,49
zvYsU, @ 0,22 2.500 550 2,00
FoiUe U 0,23 2.100 483 1,40
KoUl ) lndg | 0,28 1.200 336 0,42
B'Us ao93dal 0,22 1.300 286 0,49
Yoe ;e i baU 0,22 1.900 418 1,09
igUaa 0,5 2.500 1.250 1,05
2gatle U ael 0,38 630 239 0,13
20l o & ) ®© 0,35 750 262 0,15
763U aUsay 0,34 530 180 0,14
zemlwu Ud 0,28 800 224 0,15
GgyHhUa Ugd 0,23 950 218 0,16
70U Ue obb Wl 0,22 1.900 418 0,85
Byjg o UsbbUws Ud 0,27 25 6,7 0,04
#A3d o .0 0,34 25 8,5 0,034
1y} (24C) 0,28 1,29 0,36 0,024

5. 1. 4 UUjeooe e¥YsU oUs dUjyesehsrid

¢ e0hUqUU Udd dUjeosoed eYeold 29U9; 66 UdeagUd U
aaaceUUsd. 09U Ud-4Xb.o0 . sassade, Uk e 350 ssce
KooaUlsoehd cLyed, d dUjesehsydd aUs d dUjeooe
Udd Us Uy oUsUsed U aheliossiUdlyu sU ¥ dU setitbpaghalsley U, ; ehtdbU & o
U gai Uxd dasloddafle ), Usgsel” Bddqdrd osU eUo¥Yad dU,
UsUe asUUUs GUd tgUsose ~alUgy ¥ & UsUalwWe dit ealiURild (
dU; e U0UdUUd Ue oUscoellapsUestaéUdghdaasUlfd PoaUsszehb




d03zsayY

N
=

s o3xv0Ufp HUs UsyYeUOOGU GU uiae LeO0UU U usU
hRUOqUUd U Us dU;ahUO;G "38d Ue ygoey UU @
UUsosaed aUUUGBaUged Usd ;LUUQ quﬁwngdgeo
aeg. |3 avY¥s3egel Ues altse "~ Uay UeU aUe Uyoaasd
vy Ui GU0s gydeyd dO;sea;UﬂUpgngeUUyUGgg BB
i d FUsallasg. ¢ oaUUsssalU, udeUle aUsUesgy ol
oUs}936id ece3U0d 85 UsUUsasoayd oaUs utUgUsoayd
sebhbeaalUd. FKFgooUo)ossyasligdmolaei yd)odediydsnl
GUys3Us UU U a 0OUU U¥s 600 W m|]. KiosasalU g’
Ud "eg dU tsU Uypsy GUe UGYUUy;saf Usg oaUsy a
a3Us, oédceclh3aUssgasU UsUsecelieagel Uds U aitiy Ul
e eltategeU Uds UalGeufh Udd Us UGxyUU;saf Usg

Usjyasg W' hy UrYese UUU>s

Co

@ ™ CoCoT ™ (

T CO O Coxd Co O = (3]
CcCi Co@ CoQ .
P Qo ™+ W

[~ ]
Co@Q
(O]

xR ®

d
d

(<H)

Uvideldd Udd desUsed UaUbBbBpgbehalUdg(d8g) e
)y UU 600 W/ m
Use asl0easi 93 UGUaeg (" Ujya e6g 150 \

] 9
ue
d U f708\vint) o eelfpd (Ul GgloaUgyd “~eg aUsUcg}y
te U) UGUdy shUdqUUG gUwdsPaadgt  v3 GUs U

Co

ehsyadd 06 ysU aUay}se6, @6g
Ud eU0UYUGcO( dU4anuquug

C o
C( Co
J‘
‘o \
Ce
()
( @
o,
y C

()
MmO QY Y o 0 9

O OSSN ® ®a —

UslGYoUUUs GU UgUR. ¢ eUaxad Uxs dUy
hd oaUsjaeg ycUs ¥ d &gsy'DsU Uq onxG

, U;eﬂo dq dUjeeehaxytd 30U UGUyehesUOUUs
'UeUe GUsd Usg GecUUsosaci UsUUYoeUUsd
U0y Udgfd Ukse 46193 GUsoscUaxys Usg oUai

0 M Com®d O @ ® ®

() CO,Q_H_ -

Y—
@O WO D W

Ges UGey ¥ GUes3s j3gdeh 3 eed dUyehUdqUUd usUeyia
aa¥3, U ' Ue Giseae Urs eyUjy¥rs "6g aUeby¥secsU
elUayUd oUs dddrdUpctéfPszidg BHUGasOUUs aUecs
Udhurs oaUs goesat 3 aUUUGaUged, UU 6 calU “jal
sesaY GUsseclUaU Usg oaUsjaasg.

Ccm ™« <
c«




;::: 1 Bl And Toug Toixous Tov Xequiva
om.l 1 1o xraAoxaipt
o
aal Bl And v opogr fi ™ otéyn
il TOV XEtva

!
<l W And ™y opogH i otéyn
| 7 | 10 KQAOKQIDL

Meradoon Bepudrnrac pe axnivofodia oe éva xripo.

Koo.:zBURIBOd dU; ehUdUUd eU059aUsszebsaal aU y3U

5220g0seayd susfhUqUUd gesat 3 "6g U sUUasi 3 UUg!I
Urxs dU; OeOesrvrUsosa1 3 gosal 3

Bs U} UaUdystUsoayd silsf Udlbdy slbyssU Uiss egs adt 3f yidU 6" g
so9B8Ude;asegs GU eUo¥Yas bYdkelg UsdU adfi U eegadp el aligg eo” U
Us f o e[H0BAEH]

i. Egs3UUaUGUed dU;aseWz/rg’K)UonrosUﬁUt!t{}EJg’ ¢a6fHUqUU
bUUL 3 0d, d e egalU j;yU0s 001 ;U0 eyGO0® [ 00y
"¥Yeedlm, HUU3 aedej UWlalldd Udidgs dgd Ukd® o UUUi dgs3id
(tsUGey Y dU) Oecoay UGaUd Uxsz Ui e 0’9u0309L3)
byatdalUUUs G0 O6h390Od a2UUYGUUGd, UdeaUute d dU
6y hse. B Gg3UU0aU00 Wely dkly0]svalelds oty obsUdh Wk ¥ Oy
W/ m*7T)e8 pggallWe UiUed dU) Osoeed UorosdhUJUU
GosU Uy3yY d dUOydRUg00d6¢ Ugesah (ol (tes ase dii g3 UU
UovosehUhHUd OUoUai UUy d d dUbygdegleessewslisose s
B

GgsUUalGUed dUjesoed UorvosehUdqUUd uUs UOa
£

Ggsy¥Yy Udad "eg UgsyYsUOUUs a0 Ggsyy Udaq U Uq
eoU eyld Uscge. ¢ dUjeoo Uosv¥yoosefh Udalslh g "dg gJ
UadoUaUUs Ui oacaU Us GaUGUsi eU HRUs dK,dUy e90
tdeaUte “6eai eUoUeai UUy) ( "h UgUe Uesg UsasqU

dUjesoed UorosehUdqUUJG g UGases3UUs e’y Usd
Useece0% UsYasoU U Ue Ualtued Usg gesoasi. ¢
oaYdd eU0UUjetUrys oaUs Uds Usesessasgeay GalU Uxs

aUUUGaUgyd, UU dUjesessrUsa¥ goasay¥Y U @6}y ail
glu} Ul d U K UU Usdgoy ¥, A vd d Ud600Y¥ecys
GU0oos el &0 dd, oahoxy Urs sitiseUelUxs Usgd oUs
"0U3900HUU; U ec3rvUsa¥Y gasa¥Y coUjsyvysle UsUsU

(Q @ C(C!CU

97




dUj e6o} UGsUal 3U albaseell 31U UsOWa a0y oo 906y ) 68 a

Uy oars GgaUUUsoai1t 3. BUp Y Usd yj3 UgsUd “e6g oa
Urs dUjecesgsrvUsoat 3 gesat s "~ UypUeysegs G0 U
hUs 6 Ggs3UUalU6BefgUdUpPdgos¥dgUOY UgayYsUOUUs o

Us52¢950yd Gg3UUaUGUe dUjessed UovxosehUqUUJ
WI/(mK)). [48]

MNETPOBAMBAKAZ
MAPMAPO 3.50

IYyAAl

OMAEMENO ZEKYPOAEMA
TEIMENTOKONIAMA (ETIIXPIEMA)
AIATPHTO TOYBAO

EYMITATEE TOYBAO

000 050 100 1530 200 250 300 350 400

Wi(mK)
BGg3UUaUGUed dUjKees Ndlue)) ©fp @ ¢l Ud wegnd* K Xid g0 a 3 Us
"0 hHUUBUBY; OHUBLUUL 3 Ud, d 6 ealU UsypcUfPs
aUUUGaUged, HUUs d utsUGey UY dUyesoay UlalUd U
“"a2Ug; ¥ Udd aUUUGaUged, UaszUs 1 bUdehd Tyeab
aU0UYOGUUGs Asth Wwly stishUqUUd "eg yeegs UU
Ushd Uesesoaasi GUessecUaesg, UdaUle:

A ¢e Gg3UU0altUe dUjesaed UoxosehUqUUG (Ggs
A é¢ds "~ U3 sUaUsahUdUY Usgd GU goj3 UGaU aUs

A ¢ “Yeed Uesgd

¢Oyos0Ud oaUs UsYedalleg)ddlUfecdpldjiorecgs UU dU
GU0U 6 6alU 6 Ggs3UUaUGUed dUj; Oseed UorosdOlU(
GdaUte UsU0Udy Ua Ud dU; OedesvyUsoae Usg saUsHh
6aad slishUqUU GeUU4gidg OBV e@s ddad WO @adlpUda Wd )
("36lGUstd GU o C e ¥). owybUsU, d dUy; Oeay UG
dUy 6oy UlaU aUsUesgyoalUd (Ues gosah yeUs eud
dU; Oegoj UGaU aUsUsg) oadgUdeq) UedeoVe dséypt
ugsUUaUuUeg d Uy g(s acesds . Uommm&ms{guwgq(aq;uhuquu Udd dU0y e
U 1 yUs G0 1 130 eyad0 0O ipallby ( b effd)4la e id &g Gy Ueg gU o

8gUU0i dgatd jeed Udd dU;sf]Uc{UUg’ (tosUley ¥ dUjyesoay Ul
Ue GiaUdeU byaalUU0Us U ehssed aUUYGUUG, UdaUue d




.Z.

s dqUeOUUU o93iliiseg 299U Usgd Usdjyt e6gd aUs U

j3Ucsce GUds U ai:y U dUsUbede eg of Udisa O a iy UG d Uc
Uie OUoydd, Ues ﬁgssU’?U@gU idd eg LU;3UULdJGiuU3U equ’s 0 W3
UseOsaxlidqd.

A.Egs3UUaUGUed USUGGUUqu a0d utsYegld guy UL
OUosUai UU; d UsUaGUUGd GUd tUsYecglud guy) UUDL
Uy} U altseg ~Yecaegd imeamem®9CM'm%%wm%(
GgsUUalUGUe, 6 6 6aed ~jJ UsaUsoayY dUxj UaUUs
“al08d, UasUs UgeesaaU OU Uds 6 ealU usU Uy
dUjy OcOe3yUsah gaseh. yis OUsUai UOPead U:s
Goyyeea3lUUs Oylir Udd OyYeUd Usg

B. a0 HhUJUU gojy UGaUd UzeOeavxiaddd: U dUy; 6e0
aUUYGUUGd © GU Oey e gty UU0UOL3. ¢ ~euafhUd!
UsU; UYUUs U Us ;1L UUd UsgUgwmoodWUs d@e
UjyscaeUsitita UooUaxs GUd OyeseU Usg, "~ jeaUal
aUs ogjaxrd Usg GgsUUaUGUe dU); Oososed Uodxvo:
yJasl0U0Us d UsOe Udd "etahUdUUG gof Ullcnddd
goj UaUd "eg U 6 jeleddeal aUs geoasah g h
“"Uyeab¥YeaoaealUed aUs GecUUssaed gojy UGaUd

fedqeUssoe Ws@amswasoae UsUsece “~e6g U UsUUaUUs
i 00deU dUjecefhsrvylidd ~e8eyYdE Usjedvorea @adddom
"838i3 3U 6ydteee 8sddei 3 ¥vd UgUeidUy heUsU
y3U Gyj3 83 "~ oyoelU aUs YaaU U "6oai €909} ®
Udey st Usah eyoUde dhititUsd; yd'UJ= 63t 3d disU®bagn
d " Uys UL GUsd UasUs cjelised aUs d 9231
qd ‘ eUysoyd Gey UatlUsdg, “~e6g uls o000
elieags g Ujbeaseayd oaUBWIaUsigls gg Ui U @
d 63 Usy¥ses3UUs " adyelicejald osU U(d
UaUUs stisUaUU0U; U U0 OGxU0UUysayd dU
3Ud aUUUGaUgyd "egealdU e3aei 3U0Us

m Co

T Cc " Co
Y ® CQO C
@
TR Co O
o

CQ CCOaO*v™Y @ W
>0 O ™
(e

c

Uy dulhy (kGekYelsUmfs sy d ~ &Yoo Ud @
GaUOd € @636i3 30 UsUue;e’esq

™
)
(8]
<X
«,
enlq \
)
C
Y—
(&)
C( Co

-

aUUYaUUGd 30U U stUssivdedlu
dd aUUY Ud ”Yﬁq Uqg "Uy Uox

YoUd dUjescoj UlsUsayd eUUUbsayd ycaegas ¥d
o U 4

ﬁ

Q + Co
o<
W o
ol
«
()
C
(O]

1

U0y UY ee3rvUsa¥Y goasayY
Uyg GosUGUsaed, Usgd 6 6asa

] ‘ “"Us 30U Ueayooe
GUyaUsd aU0U 3U DayoGUUUQ d Gge Uypsiiey Y

CCL ™M CoN MO O ™
O CiCocQ Co Co i




Vil.

viii.

gea UsltUosohde¢dYWasap olh cb¥UaUa e95U Ushed 6y elscd
atisU aU0UdoejalU gasst 3 ¢ 63 Ua y3U UaUGy U,
stishUqUUg U bUiU0ye, U Uslte yeUs gUosUai

¢ us¥YyoUsU syed 0 Wal coydihdddadlle de| GiUd® ) dry Mze U
"U; YyOUU; e Uxs dUy; OeOe3svyUsoat 3 geasats, ~U;vYO0
h vd "~ jJeei UUs U 'K UyoU0GUdyoaUsayd leoasbdyd o

"Uy U0dyetlUsd GU "~ UoOUUssayd Ggsdeald.

Agom@d aUUU) oUGaUd thUhee UWbsU tead yoledli d@fa: U ~ 8 &i G d
Udey ¥y YOUGU GUesgd “~ 3 UoBUUsecid GcyeldlUd Uxas
Ui 2626, HUs y¥3U goeseafh ~"e6g UasUs UaUGyi, OU

yyodag. 03U gesafh “6g UaszUs OUaUsh aUs heoa U

aUUUGaUgUGUseayd usUBey Gt GUsd Ushd 3gahUg @
OU Oey e UGyei, O 63 Ua 30U aUsiyUs OdfgasPrOd
OUUUsasoyd aUUUGaUgyd, o.f. o ¢ Uszssahodid
aU0UU; oUGaU oaUs Us edyUdid "esceUsay, OU bYC
UsYasgoU OU Usd s0U3s3hUdUUg Uesg GgooaUoay sbysa

100




UoB83dbUlosoayd Gglososyd aUs "~ UysbUasacslUsayd mishUc
[48]

=1
3 o == =
: = £z | 22 Z
£ = =z | EE | 28
YAIKO g < aE gk £
= Zz | £2 | 22
= g == | 23 =
= -
ﬁ E == =-=e =
;" = =
TMuseevdvomyee [kefor'] min 13 30 20 = 30
T 100 180 &0 30 &0
Ewvreleanis Bepuisa)s min 0,030 0,033 0025 0,029 0020
ayerpudre; A [WimK] | o 0045 | 0045 [ 0035 | 0041 0,027
Epos ypien: (°C) THLin -100 -100 -0 -80 =50
TN 00 T30 73 &0 120
Ewvreheans avrioteasrs | min =l =<l &0 15 0
o Suluon VAPETIEN | 1 1 200 200 =100
ia-‘ TssdTryon wypasies min <1 | <1 |
E efppoiman: atouc 13 =|* e 5%
E- OBl RH — | 1.5
B Al Al
-'5' Karrpropla mopaveogis A2 AZ :é Et Et
= Bl B2 B -
Avnvnon F‘:}w zxgjailmmp-.'} TN 0.005* 0,30 LN
s max 0,35 0.52
Oypeo Bpatong [N/mm?] THLin 000500 | Ouo00L2 0,09000
T 00 IE00 [ 000750 0, 22000
Buafipds mroppdgnans aoe | min 010 0,0%
125 He
THAN 0,79 0,19
Bafipds aroppdgnans aoe | min 0.7l 0,92
LO0D Hz max 0.97 0,99
-E' [Mpocene yue Bpoonedin
=T wad fankoyikohs Ox1 | 01 OX1 MAT
§ E AOPHIYOVTES
%: g Mepmeypdpen aporoyeviys | D a0 Lo &5 151 15,8
] fpvene [KWh'm3
= eviprae [kWhim3] max 430 50 114 269 36,1

*Nom oy

523 BFUsscUaU Usg oaUsjaeg UgyYerUU 60Ud dUj ectisUC

¢ aUUUGaUge Udd dUjeceharvridd Ushd aUsjyasg ¥
g UB YewoUd dyad Udd U siGyYsUsUd "eg 3 halUsUU:
GUjitaddd eyaU GU0ds aUUUGaUge (UG¥xUUysayY © UsxU
;a0 0U0UGaUd U Uds goy UdaU. EgsslUi eddsly allhasUb

101



Usg yysoBgihvytGUe dUjpeesehavitd-5% gUcly UbyUsles ¢ iU} anfy telb
aUUUGaUged Uesg oUdjaeg, € 63 Ua 30U Uszesac3aeel
dyjeUsled Usg. FKFgse Usese UsUlGey,Y HU y casey 3U gUmBaY
dUjyesoed 3 e0U0U08aUd UasUs:

U¢g 6y 6lea Uud e oaUsaseysd) aUs d GUyod, " ag
aUs Uas3Us UU eyj3d UaUasU Ueg oaUsjaeg "e8g Uyca

bgU Uza¥UPUmspst e80Ug halUs3UUs aU es5U0 GUsy ¥ U s
aUUUGaUged Uegd, "3 8aUaci 3 egUo¥yYald dUjesayd U
UssecreYU¥yas dU UsUGU;deis3 aGUds GgsyecUsU. aU03sas
Usoscye¥YUrs “~Uays3es3UUs eyU; U 290U:
Uy eGUUGaU Usg dUjyececgsrvyUsosaci gesoaesi U f Gge i
"eg UU dUjeeceesyrvyUsay¥Y gesa¥Y UU3 )3 UsyYeaeaUUs (i}
Usgd GUds aUUUGaUgwseldzEad Ud@le U’ ) Ugyadiedddaig
eU GUUoU3svyUseayd eUehy¥aUd, oaUs () YoeU guy UUe
yiodd Udd dUjyeesehasvyadd G0 Usliseayd ~Uys UL GUsgd
gU; Ue RAUuslGd Udd utsUgld@digdgUasUpds ippgceglU Uds
sdeos¥d GUs dUjeeessrvUsaf gasah, eU Ud ejeld
] "eslgoe Udd Udese’ieyga Wd adrdjeegmo Wibgy d30) e sayd U-
dUjesoayd UYvYaUsd aUU U Udey jodddid) dpadgeeY ~6g UGgsdy
] "eligoe Udd utes¥YUjydadd Uvs UzyvyUUy 9013 UsscecyreyYU
Yoaasg Uategd aUUUGaUgyd. ¥ e6g UgUf UVUaszUs U Uy

"3 800U008aU0 Uys UgyerUxs UWhlihUdalds shetlsa vasls Uk Ghs

06U Uscepoed®@UUasUs U UU "s968 UgYerUU GUesscUa
dUjesoat s U vaUs: 3 jy Us 65 Ujyesca GgsUjesoed
Uss Uy U. ¢U gosolilsgUlG@gasbpeUslUacysasss, ~ aU
"89hU0qUUG, 1 aUU0 30 U eGUioesUUs @95 “~ Uy Uesy G @
UgUfR 0U3s UasUs UioeesalU aUUsy drUfR UszUsUaUd Udd
aeglivyevYUrs Uefdpdlysadp,isbit sy " Uy UesbgleyYUxs GUsg
Y, 9000 U eUUayGeUUU. K 9 ayes3, UU gUeastUYlsU
Gdg3UUaU00Ue dUjee Uy UURUqUUY.

UgeeUULUU;e uyY OWe ue@0$U®£WquU3 ¢y Bavdials -
UY s G;qﬂese'GSUoUUS UsteuU yuse GiaUdeU dyy eU
B yvaGue eUU, hRevxd, U UsUUaUUs dUyeosae ~je0UUGQ
UsyUUy;safh “"Uysb¥Yeaes ( .6. oaUayse GU “goaxUe).

405 B Yorow h B AR T & A _5'@5h B/_\" ‘BH:h _" “““““ ~ j

h >' <'h ' ¥ > w > B> > A T ) A< ~ 7
~h ¥ . ‘hyts_ h * * . ATt . * _‘ . h =Y <™ vib' ' . A “‘4<hw¢_ /\hZ/\ hJ >'h’_
h A, <' h Cq)hqpl_'/\ - -ty _'. ‘5’>"Jw)"hlz < ' 1, _" h
B B ¢ w _<B‘,W. _“‘ _“‘,_>h_“l Lh>'<‘_5’5| B~ ", h AB !
ST s PO <9 e ¢h >

102




UBssloayd Uxs , B)yBdi igsedyrd Us odUUsi 3UUs UU d

aUsUesg)osec6a ahoss U sabYaeasegs Ggeay¥Y Ud eUavxid

A atdd, dq y3Uessd dUjesse UsaUsszebesaal ~jUgstUaUa

Usd g hees Ud U siGYsUsUd Usg 6Lj36g, U U @Uy
) €

UsscUaU "6g o9UsUs3Uiasgs U GLeUUU dy Usldd.

Co Co

e UsoahaoslU oaUs 639 ‘HUdGszdidwd (ad UUeE g UUs
aUsUegyjo6i3 UPs(dP¥Pesoagyid)y, U U sgUyalieU 30
U taU0sU0d U¥s UGrvyUUysa13 6Ly ¥3 alUs 30U "jealUasi
by bUsU, d ehavyle Uesgd UaszUs Gge3¥Y "~ ebadeUUsos
dUj; ecefharvrlidq Usg oaUsjyasg, Uzt dyUUs osaUs UslGddUs
dgsedyd UzeguUUU; 1 300Us U Ud dUjeecefhayrld G0

"38bheaceg, oUoeshd "6g Udessg)oUa UsUsllslag UBmI
ey Uj68]g .

Co
o &;
Ce

524 ¢Uec3soayd UUjecefharvrlidd €cacy¥a
Bs Ucaces e 6}38i3 3U eea3v[@kis U0 UyaGaUyad oag}y

JOUyecefsvylid GUes UGxyUU;sefh eyyed Urs Ucacys

Uc{s “Uya  Uxyad UgUe Ue e€63vUsafh gosaf slge adlblUU
;e UU00UUI UUUS "h eaY¥Y 686 GUU,UR Usesoah gasah
gU

=

hd dUjeeehsvyidd yeUs UU Uszed dUOUsayY U sUUe
1.06 Us Uy sc)yo0eyse 6y hae aUUUGaUged.
2.) "eUUaU0a GddashUU;d aitd U Geyld €U Uds Ozl
3.pU8 UsUUaUUs stsUalUUyd "3 80U0008aU Uxs eg683vUsc
4.060s U ae aUUUGaUge.
5 0U; e Uas3 UOU0U>s sai oj3e063 U0 6 6l1})6d.
6.¢ aUUUGaUge € 63 U0Ua 3U o2a3Us UszUsyY, UqUU U [ |

¢ dUjecgefsrlid Uxs Usagp¥ YW6Hos Uge UVsFdegebecl

=

BU; 963 a600Us 6 UGrYUU;s9hd 6L })ad.

B 6u1})ed yicecUUUs “"@eoai Gis3UeseU. zy3Us U3z Uace U0
Usacaeg.

.pU &i 300Us Ue " hboadeU Uvs dUyesollgyt 3.

. ¢U Useosay¥Y GUesscUaU a9 3 tlgesalides g™ AU U di gditl] eeaeyad)
Tasitugsed jJdoelUULGUYs 909 UstGjyeed by hcoasaeg 3
U
} e

N

W

ol

3" Yy6U0Us €903 h "3} hboade dUds UUsaUs @8adidq U~vrs
. ¢dadU3zUUs aUs dyeUUU o 0dd Uxs OGxyU0U; 9813 oI

»

103




Aowbc O Tx.

Eniypiopa

Miéypa

\Q \\
N

Ipvoopn Tod Bl

Eniypmopa

Exlurr) yopa

Beppopoviomicd ubies

[ne ppoypa wipatpde

P o

et S LU U U U

=¥

{

MNikégua

|
= J"’."A'\.-".-f'f

| =
Koo Ki.¥30Uy see dUjyesehsvld Usaceg eU ee83rUsah
(e 3 80U0UY U Us ¢eocessveilalnfe heells d (@0 gldvs Us g 6t

dWUy eeehsvyltd GUs UsyUU;sefh eyyed Urs Ucscacys

FUds "~ Ujya Uxad UgUe Us ¢ 6 sexyossd) Wesyg ¢Wedddleagl. U:
aUUUGoaUge UgUe UeliUsasesUUs UU Uszed ~aUs3Us!l

Cc

[

.B 613 ed 0UsU0Udy Ua Ud dU;yefphU0dquUU aUs eUUY Ud
U¥s Usacrs.

.EUsgd 3hUsegd Uslisa¥Y 6tL})egd Urs oWdyecwmhisU
ayjued, 95U0UUa U eddaUi UUUs GUesgd HUy Uad 0OG~
.popU3s Ueg 6lUaegUUUs d seUse aUsUsgjyoalU Usg UGxU
dUjyeeefharidd.

.U gUsi1 30U0Us vilyoseead oaUUssoselisoeead Gt} ad.
.Bs UszsxyvUUpsayd U o (lr3WisacldgU Wsr 3U Up albsxg & g BWddey d

104




6. K3UGGUaas UUUs oaYagyd Urs dUjecoUlgyt s stusUal
GUsd osaL3Ud.

gU eUse3UaUeeUUU UglUed Udd UUcssaed UasUs:
1.¢aUUUGoaUge Udd UsvUU}soaed dU} edke fdy ddld cBehnB:
UadyUUy seed ~aUgyY¥d Usg Usaceg.
2.pU3s Ua3sUs "@8ai Uiossad aUs UasUs aUs “~s9e6 uU |
G0ds "Ujya UxGd "e6g 65 Usaces yeegs ~esaoayd U,
33" Y,6U0Us UtgsUealU UGV e@a3addddd U0asdEPpdoed ¢
eeg) icasoosoaf UsilsUlGyy;es RyUxs, Uesa¥Y oaUs G0 u:
4.) " UsUsi 3UUs GoUarvloayd 020U Usd U;oUGaUd oaU0UUU
5} Us¥Ys UUUs UstusorlidsPafuUviocU lwasUgsodeBoygail
aUsysayd U sty yvYaiUsd.
® ]
e
N
\re 7
o —mfw
Seppopovanind uhxo \:O
Esdixr) yopa I\ :D A Aoxdg OfL k.
N
\\ : \:) / s
[ Miéypa
N/
Vi Ny 4 Tpdveape roifha
b~ / )
\5e
NN
N AEN
i |\ I | -
Vo
NI~
N ——
NN~ >
\ :N Eniyxpropa
A({o wpa  admd N :2
cniypeoua \ :
N
‘s

Koo . ABxM@UU) soe dUjceceehsrvidedicaceg U ea63vUsahf ¢

105




GP0Uyeeehavytd e¢U cpeld Uslisoats Usi bars

ZU0d 3 Uya Uxvyadd UsUjyeed aUUUGaUged, e Usacecaed o
Uy h 8 aUUUGeatgwd UBggd, Udg lieUGUYGUsd Usgd oo’
Gg3UUal0Ue dUjesosaed UsU Uy UURUqQUUYg ¥ "eg U 9b
TUsjyavs (FTU3)¥). 33 U UsUUaUUs 30U UgsdqdUa 6 0

) ogBeUd ~ Uy o UL GUsd UasUs Us saUUUGaUged Uslyel
UgUe UelGUsaslUs "gaoaa¥Y “~alUs3UsleecsUUU, UsaY dU
UsU8GUaas0OUUs oaUs d GgrdUe GUU2 U3 fdgdiddy Ua ald
Usi bars.

U0y esehavyadd GUes3s "gyesU e0U0U3i Uie Usacrs

] "8UU0aUa eydeslie Us edyUdidd dUjecefharvridd ~eg

UGdUyecaUU0a U0 hHaU UU aUaysU aUU0UY Ud ts¥YyalsU

Uz Us a Uddgy GUgih e Us v3 oaeglivyeyYUry3s U Usessohel3U e
aUsesi U dUjesesesvyUsoeayd ~aYaUd. FEUds us ae Us
Udd Uessce 89saUd 30U GgsuyesUUs e£U0UUUsi &siggsgd

UsgaYeoatUss. 7TUs UgUsa eiGUaasgs seceaxd 30U Uas
dUyecolUlgyiasa, A vd bybUsU oaUs 85 oscat3Ud aUs

4 Geyyd eUoUai U0 UdrUgq 898 U0dedUHUfledlieasabaUUs
GU0s3 Y.

Uy e UUa30U0Us Us UsYoaUss UsyYeUOU GUsd uie Ussca
aUUUGaUgUGUsaY GUU GUeseclUaU U ' f Gogy huleU (o8
Us edUUddai 3 'stxUsbechU&OpseaU eU Us3 3ya
TAK?) 03 U Uyesgis, 8 AUU "~y Us 30 sGeualUUdesaU
U Goagy huUeU U GdeUsUssay¥Y oaUsi UU;je (e90y HUU,
U; O8ddassYaUszae Uy, U UgUh dU0 "3y Us 30 UasUs U
dUjyecgessrvrUsoah 30 UGY UUhlestd s Uls UdilrUelg eacoshy dlesii 3b
U'h GogyhuUeU aUs dq Uesscece 8salU, e6s UdWp=esoylig})
dUyecefhsrld, U oY 2a363UUs o3 Ueceosoayd U h U o

a
@
Co
@
w
(@)
(]
C
©
™
Ce
C
Ce

dg 3 6’ edyyzeradly:d

E AKas3Us UgeeahUUjed e Ujh ed Ue edylditdqd Uxs

E U3 U dy UvsUUUs d dUjeeessvrUsse "~ JetUUGaU

E) eUBaUds "9s6 s0hjje " d eeylie dUjessaed ~Jal

~eyltUdd Ue aUsesaUay 9.

E K sUpy Us Uds UseelUUYoaaUgtd Udd dUjyescy) dUs

zUse3UaUee UUU dldg 3 6 edfyyaexstli]:d

quU3 yGOL"Je aUae® oqueL"ﬁgeﬁ,tUTsﬁsAeaaeeUsugl‘Jsi'sc[d”Uq Ues (GUs
adeeUae GisdUGd Uxys 0ie saUaglLs Us Uy 00Uy
eUOUY U H eaU slGegse GUslGesose Uh3dOd




E pU3s UseUUUaaUi OUUs ~aey} ¥vd, Uy ¥y e Uy slAags,, U
UgUe Uas3sUs uUugs3UUfR 30 UgsddUa UsUahoxd U U
E YodUshd GeodqeUUslGehd Gge +o3rvl0dd ahoy UsYaeg
"gyes3U Udd Uesee esaUd 6 AUU UaszUs “~s9s6 Uil

[34, 69, 92]

5. 2. 5dofigeay;s U dUjy eseasasvyUsa¥Y goesaY

™
©
™
Co
C

GU0ds Uoe; ¥ g YyeUs eUoY¥Ya(q3469%sesaal dUy

AzxdoalUleysd " eoagllUUjasq
moceooaveysad ~eaglUUjas(q
JUaesbYebUaUgd

"beagaegy UdyYsd

jGyLuUd tgUaa

U} asUcUstle
BUU;ebyYebUaUgd

aUaahd

79y Usgy Ghi Uk 4 ) ]
UUjesgess3ryUsoay¥Y Ust baU
BaYoUd ~UjeasUshYaasg

To T o To o To o To Do Do I

5.2.6 Bosoagasgosoa¥Y dUjesgecgsvyUsa¥Y gosayY
Bsoaegasgosay¥Y dUxvxyei 3UUs UosaUas3U UU dUjecessrUsayY
U) @Us U UsUsi3 eUo¥ad Usyy;oUsU 208U Uds ~“ Uy Us
b) KasUs UsUsgoeat lscU

9) @Us eeais3egas Us " Ujysb¥Yoeass oaUUY Ud usYy aUs
) oUs " Uysycegs Uezsoeesid / oaUjoeasszeoflhaesgd i
Usaiega UyUesegd ;i 8gd a2U0UY Ud uUsY;alUsU UGUy

seooveysd Yjoeacd (Us @6y 90

gy legoasayY UasUs d U
U h g ealUaeeUUU bUxeg Uppmlss , 0 lWd

293Uy he WdaolWi i oo U
ZUs Ue ) d36d, @ &’

107




OEPMOMONQTIKA YAIKA

1
| 1 1 1

ANOPIANA OPTANIKA YAIKA NEAZ
YAIKA YAIKA ZYNOETA YAIKA TEXNOAOTIAS

il ADPOAH ADPOAH - AdpoC yopou - Bl

- AdpwdeC yuaki -Aroykwpévn - EAxovn
NOAUOTEpivn aoBeotiov

« EénAaoptivn - Zuhoparro
INQAH noAvotepivn

- YAkt xevou
-EfeSixevptva

I

- YahoBapuBaxag - Adpdc NoAvoupeBivng
« Nexpofapfaracg

ADPOAH AIOTKOMENA
- A6
MeAapivn
- Adpog DawvdAng

INQAH
= MalAinpofdarou
- Bapufaxt
= veg kapudag
« Zihkdvn

Koo . 70.0s:UUsd Uvrs dU) e[@7ke3arvUsoal 3 gasal 3

108



Uo54 YeoshUJUU Uvy3s [B4oslUeesoal 3 gaosal 3
3stTB | |l quEJ|¢¢ 0 ttjtJltJlt(ltAtlehyJuG
NEODIMENE NN R
o |, > (|2 e oo ®
ol 02 :‘DS‘DP"“$:>U oD o | ?
. Do &lo|® o o =2 Z" - 09._@}«0'1“:) o
Plels o el P 2 o | }\w’DC) "
® Ol o m):S“D w‘,:I\U oo |® mo: @ ®
olslelofo|® o2 o8 =) LD @
®|m O o ® - @ o3 )
= D |I< =) w of|—|e& s
D D) ‘bID L 2] 1) OD):
[} ASY h 'Y
8 P~ - o
?73sB 33333333 3 |I3)|3|33}|3 3 3 3
0 AssBE 313333333 3 |I3)|3|33}|3 3 3 3
j N\GtsBE 331313131333 3 313|333 3 3 3
TAANL 7z AKstBEBE3[3[3)13)|3||3|3|3| 3 (3)|3|3|3)3 3 3 3
|¢BJd3§B 2131312121323 3 211323 3 - 2,5
I EwkEgBTBRE[2[2]3]2]3]31]2] - [2]3]2]2]3] 2 |-] 23
o3 FEBBEPAs) tf1|2)3)|2|3|32)2| 3 |2f2|3|3|3| 3 |-| 23
EFELZA?¢B ¢33
PORTLAND 110423120312 1021013 1 1,3
os) 71 ozt ?l1fofolala-T2l2] o 2f23]-13] 2 [of 22
E3I?UKgLTBE ojjofof1i0-412y2| O | 212)3|-|3 1 of 1,1
G3) st o[1[z[o3fofofo] - [ofol3[ol3] 3 [-] 1
IlEa) s¢gBYyp ?2B|1|01|1f3|3]-|-f[o |ofo|-|-jof o |-| 08
uBs3Arég ANn) Elo|ofofo[3]o]3]3] o 1[of3[ofo] o [of o8
PVC ojojofojf3yojf1y2y o jfopoyf3y0yo 0 Of 0,6
E3?2UKgtT¢ Tiojofojof3jo||-|-| o0 jojojojjo|3 0 Of 04
&g 2 7 & ofofofofz2l2ol2] o [ofofofo[3] o [of o4
EF3I?2UKgtLTB do/ofofjo|o|f3|0]|-]|- - |Jofoj-)0}|o0 0 - 0,3
3 hesde U:
0 = 20 U 6lGUioU0UUs d cjelid Uesg
1 U Gg3aGUUUUS
2 = jJelabead c)eldd
3 = EFgsalGUUUUs d ejeldd Ueg

109




KEG ] s ] t6B

UgegtEzZBE

"We were born of light. The seasons are felt through light. We only know the world esaked by
light..."
LouisKahn
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