BIQZIMH KAI BIOKAIMATIKH ZYMMEPI®OPA
KTIPIQN
OEPMIKH TPOXTAZIA KAl ENEPIEIAKH
ANABAOMIZH KTIPIAKQON KEAYOQN.

EAENH AAEZANAPOY Apyitékrwv Mnyaviko¢c EMIT, MArch Il UCLA,
AvamrAnpwrpia Kabnyntoia 2xoAnc Apxirekrovwy EMIT






« MoAuvan rou mmepiBarlovro¢ o€ moAAarmrAa smitreda

o EéavrAnon twv QUOIKWYV TTOPWV KAl TWY U
AVAVEWOTIUWYV TTHYWV EVEQYEIAC

o 2UveEXNC utrofaBuion Twv cuvdnkwyv diaBiwonc Kai
Tou dounuévou TepIBairavToc
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ﬂ Pollution

74 Energyloss

W Waste
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The whole building Handbook — V. Bokalders & M. Block
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Instagram

a massively entertaining

N\
i s - E
NO

) PLANETB

12,804 likes

unesco You can replace your bike 4%
You can replace your shirt fF

You can replace your phone i

You CANNOT replace your Planet{)

A Q O

Mike Berners-Lee



RECYCLE

REFUSE
REDU
RECYC




REUSE

Can the produc! be reused,
perhaps in a new way, lo

RE PAI R extend its life?
Can ports be reused? u refuse to design

Can the product be repaired Is it easy to dismantle for reuse? mething that isn’t really
easily? neaded?
Can you refuse to use materials

itb ired
Can it be repaired cheaply® that aren’t recydable?

Can poris be replaced, rather
than the whole product
becoming unusable?

If your design isn't sustainable,
will people refuse fo buy it?

Use the Six Rs to moke your own designs sustainable and to
evaluate the environmenial impact of other products.

Can you use recycled materials?

RETHINK

Is this product reolly needed?

4 Can you rethink the product so
A0 it lasts longer?
0 ¥ Can you redesign the product
v so it's easler fo recycle?

Can you use materials that can
be recycled ofter use?

Can you design a product that
is easy to recycle?

e



INPUTS : OUTPUTS
Raw material ressources mp> Life Cycle Inventory (LCI) gum _Air emissions
Energy ressources from cradle to gate Water emissions
Solid waste

e Production oY quickiime/
hydrated lime

Disposal e
e Transport ,
Recycling &
water treatment*

e Building
construction*

e [ron and
uses steel* &

* see case studies for illustration


https://en.wikipedia.org/wiki/Cradle-to-cradle_design
https://en.wikipedia.org/wiki/Cradle-to-cradle_design
https://en.wikipedia.org/wiki/Cradle-to-cradle_design
https://en.wikipedia.org/wiki/Cradle-to-cradle_design
https://en.wikipedia.org/wiki/Cradle-to-cradle_design

Cradle To Grave Design Paradigm l

Replacement Destruction

of destroyed ‘Ym A\‘ . of resources

resources

https://www.c2cplatform.tw/en/c2c.php?Key=1



https://www.c2cplatform.tw/en/c2c.php?Key=1

Cradle to Cradle-

Remaking the Way We Make Things %X
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Embodied Energy and Carbon
The Life Cycle of a Building

Extract
Raw
Matenals

Embodied
Energy &

ey X S G \ IR 19 Carbon
«, Disposal ‘ | ‘ :

CPTTLLLLLT PR

https://en.wikipedia.org/wiki/Cradle-to-cradle design#/media/File:Biological and technical nutrients (C2C).ipg

https://www.researchgate.net/figure/Cradle-to-cradle-life-cycle-diagram-of-earth-as-a-building-material-edited-from_figl 333827711
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[ep1BaAAovTikog Lxediaouo¢(Environmental)

EXEAIAZMOE SE «ZYMOQNIA» ME TH ®YEH KAI TO NEPIBAAMON

2XE0T OOUNMPEVOU Kal PUOIKOU TTIERIBGAAOVTOC - EVTaCn Kal d1adpaan WeE
TO AUETO TTEPIBAAAOY

v Totmoc
v’ T6pol
v’ Xphon evépyerac — BiokAiparikde Zxediaopoc

v" O1kohoyia — YyIEIVA— ZUVBrKeS ECWTEPIKOU KOl EEWTEPIKOU
TIEPIBAANOVTOC

v' ExtrouTréC, puTTol Kal atroBAnTa



BiokAipaTikog 2xediaouog (Bioclimatic)

2 : — /,;1 - Nai \2\5\1{:\: - % =%
2XEQI0OMOC KTIpiWV KAl UTTAIBPIWY XWowV BaCITPEVOC OTIC KAINATIKEC
OUVONKEC TOU Aueaou TTEPIBAAAGYTOC TCUC.

v' Evepyelaki amedoon - MNMapaywyn evépyeiag

v' XaunAn mepiBarhovTiki emimmwaon & eutepiexduevn evépyeia
v" OIkovopio

v' Emridoyn Twv UNIKWV

v" O€pUIKI - OTITIKA GVEDT, UYIEIVA



Evapvalou(og 2xe0100U0G (Energy eff:c:ent design)

XpNan vEPYEIOC yia TNV Aanoupylo. T0U KTipiou —'Evapyeln omoéocm
KTIPIWV

KTipia uwnAwv eVEPYEIOKWY ETTICOTEWV
v Meiwan evepyelakwy OTTGITATEWY VIO TNV AEITOUPYIa TOUC
v\ 2UOTAUOTA KOl OUOKEUEC UWNAAC evepyelaknC amddoong yia Tnv
BEpuavan, Yuen «al ToV QWTIOUO
v XpAon avavewalpwy TTRywv evépyelag (AME) — Tapaywyn EVEPYEINC
v 2XedI00uOC — EVOWUATWON KATOOKEUAOTIKWY CUOTNUATWY KOl UAIKWV
uwnAwv ETTIOOCEWY



Shoulder Seasons/
Summer Mode

South Gusting
Winds

Wintergarden
L
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Winter Mode:

airis heated by

geothermal field
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Shoulger
Summes

Exposes &
Mass

Inner Heating and
Cooling Units

Waterfall

Fresh air

100% Fre
7

-

Winter
chimney

| Geothy . ;
‘ | syls(:e,: Constructive detail

N Exhaust air [ Heating and Cooling Systems

Mnyn: Architecture and Energy Efficiency — Sergi Costa Duran
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Biwoiyotnra - Blwolpog ZX£5IGO' (Sustamable)

naiﬁﬁgi!!!"‘

W‘_ \

KOAUTITOVTOC TIC avaykag TOU mpovmc;, £CUC q)dAl(ovmg mpa)\)\n)\a TO
OIKAIWMA OTIC ETTOUEVEC YEVIEC VA KAALWOUV TIC OIKEC TOUC. ..

AMNAETTIOpACN TNC APXITEKTOVIKAC SpaaTNPIOTNTAC KE TO QUAIKO TTEPIBAAAOVY,
TOV QvBpwTo Kal TV avarrTuen, o€ OAa 1a oTAdId TOU KUKAOU CWwNnG Twv
KTIpiWV

v oXedI00OC

v KOTOOKEU!;

v’ \eIToupyia, ouvTipnon

v d1dpkeia {wAc

v emravaypnon, avakUukAwaon



Up to 25% heat loss
through the roof

Up to 35% heat loss N
through un-insulated



« AlaTRpNoN UPNAWY ECWTEPIKWY ETTIPAVEIKWY
Bepuokpaaiwy

* [1p00TOCIA TWV QOUIKWY OTOIXEIWV TOU KEAUPOUS GTTO TIG
EVTOVEC BEPUIKEC KATATTOVAOEIC

* ATToQuyN Kal YEIwan OXNUAT!ITHOU EOWTEPIKWY
OUUTTUKVWOEWY AOYW OIGXUCNC YOPATUWY HECW TWV

OOMIKWY OTOIXEIWV TWV KATQOTKEUWV

* AgloTroinan NG GELUOXWPENTIKOTNTAC TWV UAIKWVY



OYZIKEZ IAIOTHTEZ TON ©OEPMOMONQTIKQN

* [lukvoTnTa YANIKQN

* 2UVTEAEOTNC BEPUIKAC aywYINOTNTAC

* ETidpaon tn¢ Bepudtnrac

 EMidpaaon Tn¢ uypaaiag

* ETidpaan tn¢ nAIaKAS akTivoBoAiag

» MeTaoAr Twv d100TACEWY

« XnNUIKA oupuTtEpIpopa

 AvtioTaon otn QwTid

« Mnxavikr avtoxn

* HYoUOVWTIKA IKAVATNTO

* Aidpkela (wng

* Mopen

* [1p0GB0oAI aTTO EVTOUA KA TPWKTIKA

* 2UuPBaTdTNTa e AAAD UAIKA KAl KATOOKEUAQTIKES ATTAITATEIC
* OIkovOuIKOTNTA (KOOTOC UAIKOU KAl KATAOKEUNC)




[NEPIBAAAONTIKEZ IAIOTHTEZ TQN
OEPMOMONQTIKQN YAIKQN

» KUKAOG wnG

« EutrEPIEXOUEVN EVEPYEID

 [1EPIEKTIKOTNTA O€ QUOIKA UAIKQ

* TPOTTOC TTAPAYWYNG

« ETidpaon otnv uyleivr) Twv xwpwv (meavn
EMPAPUVON TNG UYEIAC TWV TEXVIKWY EPAPHOYNGS Kal
TWV EVOIKWV)

* AvaKUKAwOnN Kait BiodlaoTtraon






KATHIOPIEZ OEPMOMONQTIKQN YAIKQN

1. ANOPT'ANA ZYNOETIKA

5

N
YAAOBAMBAKAX METPOBAMBAKAL.
M=15-150kg/m3 M=20-200kg/m*
A=0.035-0.045W/(m-k) A=0.035-0.045W/(mk)
[p. AvakukA. TInyEg 0. AvakukA. TInyeg
Emravaypnaoiuotroinon u.o. Etravaypnaoliporoinon u.o.
AvakUkAwon u.o. AvakUkAwaon u.o.

AkauoTo peyaAn didpxsia {whc  AkauaTo peyaAn didpkeia Jwnig

- YynAq euep. evépvela - YWnAA eptep. evépyela

; icon & Si1aBooxn auéc - guptrieon & diappoxr
ouptriean & dlappoxn augavel 10 A : AJVEI Toﬂ)\ Booxn

KYWEAQTO F'YAAI

M=115-220kg/m?3
A\=0.040-0.060W/(mk)

[1p. AvaKUKA. TTNYEG
AvakukAwan u.o.

AkauaTo peyaAn diapkeia (wng

YywnAf OAITTTIKA avToxn Kal
0TaBepdTNTA

- TIPOIOV £€0pUENC
- TIEPIEXEI TTIOOQ



KATHIOPIEZ OEPMOMONQTIKQN YAIKQN
1. ANOPIANA ZYNOETIKA

8.0-16.0 mm

AOPQAEZ I'YAA
M=15-230kg/m?

A=0.070-0.093 & 0.14 W/(m-k)
[1p. AVaKUKA. TTNVEC
AvakUkAwan u.o.

AkauaTo peyaAn dicoxera (wnc

YwnAf ONTTTIK avTox! Kal
0TaBepOTNTC

- TIPOIOV £E0pUENC
- TIEPIEXEI TTIOOQ

AEROGEL
M:=60-80kg/m®

A=0.017-0.021 W/(m-k)

YynAéEg emdooEIg
YdaroaTteyavo

AkauaTo peyaAn diapkeia (WA
YywnAr OAITTTIKI) avToxn

- TIPOIOV £¢0pULNC

- AkpIBd

MYPITIKO AZBEXTIO
M=115-300kg/m?
A=0.045-0.065 W/(m-k)



KATHIOPIEZ OEPMOMONQTIKQN YAIKQN

2. ANOPT'ANA - PYZIKA

AIOTK. APTINOz  AIOTK.MEPAMTHE ~ A.BEPMIKOYAITHZ  EAAOPOIETPA

M= 260-500kg/m?3 M= 90-420kg/m?3 M= 70-160kg/m?3 M= 175-285kg/m?
\=0.085-0.100 W/(mk) A= 0.045-0.070 Wi(mk) A= 0.046:0.070 WI(mk)  \= 0,060-0.080 Wi{m)
E.0= 1100J/(kgK) E.0= 1000J/(kgK) E.0=800-1000J/kgK) £ o 1000,k )
A.Q.=A1 A.G.=AT A.Q.=A1 Py
AAY =2-8 AAY =35 AAY =34 P

M.0. =110-800°C M.AN. <5 %aTov oyko ~ AY =4

0.A.= 200-300kPa M.0. =700-1600°C

©.A.= 100-450kPa



KATHIOPIEZ OEPMOMONQTIKQN YAIKQN

3. OPTI'ANIKA ZYNOETIKA

AIOTK. NOAYZTEPINH
EPS

M= 15-30kg/m3
A=0.032-0.040 W/(mk)
Emavaypnaoipotoinon u.o.
AvOKUKAOUpEVO U.O.

ONITITIKA avToxA
AdIOTTEPAGTO A0 VERG
Avtoxn oe {uigia & 10 Xpovo

- TIETPOXNMIKA YEyaAo TT. q.

- PUTTOYOVEG EKTTOUTTEC -TTAPAYWYI = PUTTOYOVEC EKTTOUTTEC —TTAPAYWYT)

E=HA NOAYZTEPINH
XPS

M= 25-45kg/m?3
A= 0.030-0.040 W/(m-k)
ETTavaypnaipotoinon u.o.
AvVOKUKAOUpEVO U.O.

OAITITIKA avToxA
AdiatrépaaTo aTo vepd
Avtoxn o€ (wugia & 10 XpOvo

- TIETPOXNMIKA YEYAAO TT. Q.

NMAAKEZ QAINOAIKOY
AOPOY

M= 40kg/m?

A= 0.022-0.040 W/(m-k)
Emavaypnaoipotoinon u.o.
AkauaTo

YwnAA Bepuikn ettidoan
OAITITIKA avToxA

AdiatépaaTo aTo vepo &
uypaaia

Avtoxn o€ (wugia & To XpOvo

- TIETPOXNMIKG WeyaAo TT. a.
- OUQTOAR — £TTiIdPOCN OTNV



KATHIOPIEZ OEPMOMONQTIKQN YAIKQN

2. OPTANIKA ZYNOETIKA

MAAKEZ AOPQAOYZ NMOAYOYPEOANHEL  AOPOX MOAYOYPEGANHZ
M= 30-100kg/m?
A= 0.024-0.030 W/(m-k)

Emavaypnaoipotoinon u.o.
AvokukAoUuEvo U.0.

ONITITIKA avToxA
AdIaTréEPaCTO aITd VERS
Avtoxn o€ (wiugia & To XpOvo

- TIETPOXNMIKA PEYANO TT. a.
- PUTTOYOVEG EKTTOUTTEG -TTAPAYWYI)



4. OYZIKA OPI'ANIKA

=YAOMAAAO INEZ ZYAOY INEZ KYTTAPINHZ

M= 350-600kg/m? TAGKeg M = 30-60kg/n? M= 30-80kg/m3

A=0.090 W/(mk) 40-270 kg/m* TTAAKeC A = 0.040-0.045 W/(m-k)

[p. AVakukA. Tmyeg A = 0.040-0.090 W/(mk) Mp. AvakukA. TmyéC

Etravaypnaoipotroinon 115, AVOKUKA. TTNyEC Emavaypnaoiuotoinon u.o.

AvokUKAwGT UTTO GUVBAKEC ETravaypnoiuomoinon AVAKUKAWEVO

YYPOOKOTIIKO PUBL.. UyXPATIOG AvakukAWpEVO XapnAf eptrep. evEpyEia
Yypoakotikd pubu. uyxpaaiag

- TIETPOXNUIKA TIPOD}LKTO XapnAf euTrep. EvEYEIQ - mBavA Tapaywyr BAaBeptv

- YynAn spmen. evépyeia aTopANTwY , ,
- TTOAUEDTEPIKG OUVOETIKA - Bopio emBlp. puiag & Brokrova

- POPMAADELDN

- AUUWVIO €TTIRP. QWTIAC

, . . - QUNTTIEDT AUCAvEl TO A
}\uypaola & guyTtrieaon aucavel 1o



KATHIOPIEZ OEPMOMONQTIKQN YAIKQN

KANNABIZ

M= 20-68kg/m3 TAdiKeg

A= 0.040-0.050 W/(m-k)
Avavewaiyo & Trp. aVOKUKA.
KoutrooToTtrolgital

AvakUukAwaon
Emavaypnonuotoinot
YYpOoOKOTTIKO — QUBI. Uypaaiag
XapnAn et evépyeia

- uypacia & oguptriean aucavel 1o A

M= 275kg/m°

A= 0.06W/(mk)

AVAVEWOIUO & TTP. OVOKUKA.
BepuikA pdda

Yypookotikd — puby. uypaaiag
XaunAn eyt evépyeia

- Xp\Oon TOIUEVTOU TT.0.

- UTOPAPUAKQ

®EAOL

M= 100-220kg/m?3 TTAGKeC
A= 0.045-0.060 W/(m-k)
[1p. AVaKUKA. TTNYEG
Emavaypnaoiuotoinon
AvakUkAwan

AlooT. Z1aBepdtnTa
ONITITIKA avToxA
AtmpoaBAnTo amod £vroua
AdiGBpoxo

XapnAn eutT evépyeia



KATHIOPIEZ OEPMOMONQTIKQN YAIKQN
4. OYZIIKA OPTANIKA

AINAPI
M= 20-80kg/m3 TrAdiKeg
A= 0.03-0.045 W/(m-k)
Avavewaiyo
Emavaypnaoiyotoinon 4.o.
AvakukAoUuevo
KoutrogToteIEiTal
YypooKoTTIKO — puSi. uypaaiag
- gUpTTiETN AULAvel TO A
- Bop1o emPp. pwTiac & BiokTdva
- UTOPAPUAKQ

BAMBAK!

M= 20-60kg/m3 TAdiKeg

A= 0.040 W/(m-k)

AVOVEWOIHO
Emavaypnaoiyotoinon u.o.
AvakukAoUuevo
KoptogTotolgital
YypoakoTtikd — puby. uypaaiag
- QUNTTIETT AUCAVEl TO A

- Bop1o emPp. pwTiac & BiokTdva
- UTOQAPUAKQ

MAAAI TTIPOBATOY

M= 25-30kg/m3 TAdiKeg

A= 0.040-0.045 W/(m-k)
Avavewaiuo
Emavaypnaoipotoinon u.o.
YYPOOKOTTIKO — pUBY. uypaadiag
- uypaagia aucavel 1o A

- Bop1o emPp. ewTIac &
BiokTéva

- UTOPAPUAKQ



KATHIOPIEZ OEPMOMONQTIKQN YAIKQN

4. QYZIKA OPT'ANIKA

AXYPO

INEZ KAPYAAE
A= 0.038-0.072 W/(mk) M= 120-225kg/m? M= 70-120kg/m?
E.0 = 1200J/(kgK) A= 0.055-0.090 W/(mk) A= 0.040-0.050 W/(m)
A.0.= B2 E.O = 1200J/(kgK) E.O = 1300-1600J/(kgK)
AAY =25 A.0.= B2 A.®.= B2
AAY =25 AAY =1-2

©.A.= 10kPa



KATHIOPIEZ OEPMOMONQTIKQN YAIKQN

5. BAPIA OEPMOMONQTIKA YAIKA

OEPMOMONQTIKA TOYBAA KYWEAQTO KYPOAEMA

M= 500-750kg/m3 M= 460-750kg/m3
A=0.080-0.140 W/(mk) 1350-1500kg/m3
E.O=800-10004/{kgK) 2300-2500kg/m3
A.0.=A1 A=0.07 - 0.21 W/(m-k)

AAY =5-10



KATHIOPIEZ OEPMOMONQTIKQN YAIKQN

6. OEPMOMONQTIKA YAIKA MPOHIMENHZ TEXNCAOIIAZ
i

TIT TWD TRANSPARENT SWD SWITCHABLE
THERMAL INSULATION THERMAL INSULATION

VACUUM INSULATION VACUUM INSULATION VACUUM INSULATION
PANEL (VIP) PANEL (VIP) PANEL (VIP)



ogemomonaics | mviomiTa | SEMI | e | QROMOTIEE | muakviars
A W/(mK) YIIEINH BIOAIAZINAZH
OPYKTOBAMBAKAZ ° oo YY)
KYYEAQTO Ir'YAAI 115-220 0,040-0,060 eooo oo ae
ﬁ?{?g’gﬁ%ﬂ 15-30 0,035-0,040 o0 eoo (XX}
gf)lj\/;gigg;\lllzl 25-45 0,030-0,040 ooeo ce °
[MOAYOYPEOANH 30-100 0,024-0,030 Q00 oo oo
ZYAOMAAAO 350-600 0,09 ce oo °
®EANOZ 100-220 0,045-0,0;) oo ° eoo
INEX KYTTAPINHZ 30,8 0,040-0;)45 - X YY)
AINAPI 20-80 { 0,037-0,045 - oo o0
BAMBAKI 20-60 0,04 - oo °
MAAAI TTIPOBATCY 25-30 0,040-0,045 - ° YY)
I‘a,g),g\’f';.)HMzENOI 90-490 0,045-0,070 oo oo (YY)
OEPMOMONQTIKO 500-750 0,080-0,140

TOYBAO
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[ Vapor

CapillaryRise

Modem Hoose

Hj;l’ort‘c House

Wind blown rain and snow

4 /4ntilalion through gaps where
{ tile (or slate) beds against tile,
> o : ; dries out any damp timbers

l ) } . ]
Limewash holds any con-
I densation until 1t can be Open fires
re-evaporated drawing large
1 quantities of air
\ i geei=) R S ~
% e Yt~ :
\ ,
Wind dnes the ) :
external surfaces / = g
s Penetration by
e | Simple lifestyle generates only driving rain

small quantibes of water vapour

Evaporation of
rising damp

Evaporation of rising
N damp

A NN S EST/ES ST USWE A s S
NQSER NS 1<) )10 S 1)) ST il Bh 7 U
& . ¥~ Damp rising through floor =4 =

. /\ ..\ \ g a4
SISl VSIS

Damp rising through
foundations

1. Diagram of an old building showing the movement of moisture through traditional
materials



EQAPMOIH

xpnon

AcIToupyia

OOUIKO oUOTNUa
ETTIAOYN TWV UAIKWV

AVTOTTOKPIOT OTIC KAIUATIKEC
OUVONKEC

owWaTA EQAPUOYN OAWY TWV
TTPOOIOYPAPWV

APTIOTNTA CGTNY EKTEAEON TNC
KATACKEUNC

15 mm air gap

100 mm \

brickwork

SV A A— .

8 mm sand /cement facing

15 mm insulation
with reflective foil

-
-
-
-
-
-

40 mm insulation

-

-
-
-
-
-
-
e =

100 mm
blockwork

100 mm
_~ blockwork







EQAPMOIH

BEPUOUOVWTIKI OTPWAN OTNV ECWTEPIKA TTAPEIA TOU KEAUGOUC
BEPUOUOVWTIKI OTPWATN TNV ECWTEPIKI TTAEUBG TOU KEAUPOUC
BEpuOPOVWTIKI OTPWAN OTOV TTUPAVA TNE TOIXOTIOIIAC E
OIOKEVO aEPIOUOU

BepUOUOVWTIKA OTPWAN OTOV TIURIVA TNG TOIXOTTOIIAC XWPIC
OIOKEVO aEPIOUOU

xpNon TAIVBwV atrd eAS@OOUTIETOV 1] EAAPPWY KUPEAWTWY
TTAivBwv

Bepuopdvwan ue xpron diagavwy atoixeiwv (TWD
Transparent thermal insulation)




OEPMOMONQZH XTON NMYPHNA THZ TOIXOIOIIAZ

Ranforced concrata
Caviy Insulation
Renforced concrete

Aquapanel KNAUF EXTERIOR WALL SYSTEMS ENERGY MANUAL — SUSTAINABLE ARCHITECTURE BIRKHAUSER



OEPMOMONQZH XTON NYPHNA THZ TOIXOIOIIAZ
ME AIAKENO AEPIZMOY

NMAEONEKTHMATA
o EmTpEmEl TN O10TTVON TOU TOIXOU KOl JEIWVOVTSI O THHEAVOTNTEC
ONUIOUPYIOC UUTTUKVWOEWY AOYW O1AXUGNC TWY UOPATUWV.
o AgioTrolgital n BEpUOXWPNTIKOTNTA TOU KEALPOUC.
* To ouoTnua auto, atrodidel BepiiikG £Cioou KOAA Kl TO XEIMWVA KAl
TO KaAOKQipl.




OEPMOMONQZH £TON NMYPHNA THZ TOIXOMNOIIAZ ME
AIAKENO AEPIZMOY

MEIONEKTHMATA

o Xpeladetal €10IKOC XEIPITUOC OTIC OPICOVTIEC EVIOXUTIXEC CWVEC
(oevad) yia Tnv amopuyr BepuoyEQUEWV.

 [TiBavr) donuioupyia BepuoyePupwy NV TTEBIOXT UTTOOTUAWUATWY KAl
TOIXEIWV

%

OPIZONTIEZ TOMEZ




OEPMOMONQZH £TON NMYPHNA THZ TOIXOMNOIIAZ ME
AIAKENO AEPIZMOY

'

1

KATAKOPY®EZ TOMEZ




MEIONEKTHMATA (ouvéyeia)

*ATTQITEITAI TUVOEDT) TWV TOIXOTTOHWV
*H d1aQOPETIKI BEPUIKA TUUTIEPIPOPA TWV UAIKWY ETTIOPG OTNV
AVTOXI) TWV ECWTEPIKWV ETTIXPICUATWY

o

S




OEPMOMONQZH XTON NYPHNA THZ TOIXOIOIIAZ
XQPIZ AIAKENO AEPIXMOY
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OEPMOMONQZH XTON NYPHNA THZ TOIXOIOIIAZ
XQPIZ AIAKENO AEPIXMOY
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Materials for Architectural Design — Lawrence King Energy efficiency upgrades - BIRKHAUSER




OEPMOMONQZH XTON NMYPHNA THZ
TOIXOMNOIIAZ XQPIZ AIAKENO AEPIXMOY

[MAEONEKTHMATA
EukoAOTEPN TOTTOBETNON TWV BEPUONOVWTIKWY LAIKLGV
AgloTrolEiTal n BeppoxwpnTIKOTNTA TOU KEAUMOUC.
To guaTnua auTo, ATTOdIOEI BEPLKA e TOV KOAUTEPO TPOTTO KAl TO
XEIUWVaA KAl TO KOAOKAI!.

MEIONEKTHMATA
ATTQITEITAI GUVEEGH TWV TOIXOTTONWV
AUOKOAN GTTOPGKDUVAN TNC UYPATiaC



Thermal insulation
composite system
Sclid masonry wall

EZQTEPIKH OEPMOMONQZzH

ENERGY MANUAL - SUSTAINABLE ARCHITECTURE BIRKHAUSER
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http://www.cea.org.cy/wp-content/uploads/2016/11/odigos-thermomonosis-ktiriwn-
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E=QTEPIKH ©EPMOMONQ2zH
NAEONEKTHMATA

n Bepuopdvwaon gival KaBoAIKA Kal €101 TIEPIOPICOVTC G
OEpPUOYEPUPEC KAl 01 EVIOVEC OEPUOKPATIAKES SHAKUUAVOEIC TWV
OOMIKWYV OTOIXEIWV TOU KEAUQOUC.

acloTToIEITal N BEPPOXWPNTIKOTNTA TWV OOIKWY OTOIXEIWV (OTAV auTd
£XOUV TNV amapaitntn Yada) yvia Ty Gepuavan Tou KTIpiou, KUpiwe ae€
KTip1a guvexoU¢ Xpnang e ¢nreital n d1atnpnan tne BepuoTntac.
ehayigToTrolEiTal N TTRAVOTITA dNUIOUPYIAS CUUTTUKVWONGS OTO
ETWTEPIKO TWV OCUIKWY OTOIXEIWV AOYW OIAXUCNC TWV UOPATUWY ATIO
TO ECWTEPIKO TIPLC TO ECWTEPIKO.

OEV MEIWVETUI © WPEAINOC XWPOC TWV KTIPIWV.



EZQTEPIKH ©OEPMOMONQ2H

Multipor lightweight mortar
Multipor mineral insulation board
Reinforcement layer of Multipor
lightweight mortar and Multipor
reinforcement mesh
Finishing plaster and facade paint
Multipor screw anchors
Reinforcement arrow
Mesh corner profile W13
Joint sealant tap< o1 conr.eciing
profile
Plaster stor bead W32-plus or
W36-plus
Multipor soffit panel
Expansion joint profile
Pressure distribution plate

se bead Soli-Tex So1,0ptional

xtersion profile Wé3

Detachable profile W62-2
Build'ng sealant
Muitipor waterproofing slurry
Multipor base insulation board
Reinforcement layer of Multipor
waterproofing slurry and Multipor [§
reinfocement mesh
Multipor lightweight mortar in
grainy texture as base plaster
Drainage mat
Gravel backfill/footpath pavement
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E=QTEPIKH ©EPMOMONQ2H
MEIONEKTHMATA

* QUOKOAIO OTIC DIAUOPPWAOEIC OIOKOTUNTIKWY OPXITEXTOVIKWV
OTOIXEiWV OTO KTipIO

o QTTAITEITAI IO1QITEPOC XEIPIOWOC OTIC TIEPIOYEC TLv KOUPWHATWY YId
TNV AaTToPuyr BEpuoyEQUEWV.

* UEIWPEVN AVTOXN OTIC UNXAVIKEC KATATIOVATEIC AOYW TOU QVETTAPKOUC
TTAXOUC TOU ETTIXPITUATOC.




E=QTEPIKH OEPMOMONQ2zH
MEIONEKTHMATA (ouvéyeia)

* UEYAAUTEPOC ATTAITOUMEVOC XPOVOC YIa TN BEpUavarn ToU KTIpiou
* QUOKOAIQ OTNV ETTOTITEIN TWV QOMIKWY OTOIXEIWY TS KATAOKEUNC

* XpeEIAleTal 1I01QITEQN TTPOCOXN OTNV ETTIAQYN TWV UAIKWYV TOU
OUOTAMATOC, KABWC Kal aTNV EQapUQYN TOU.

https://www.pbctoday.co.uk/news/building-control-news/grenfell-tower-unintended-consequences/54597/



https://www.pbctoday.co.uk/news/building-control-news/grenfell-tower-unintended-consequences/54597/
https://www.pbctoday.co.uk/news/building-control-news/grenfell-tower-unintended-consequences/54597/
https://www.pbctoday.co.uk/news/building-control-news/grenfell-tower-unintended-consequences/54597/
https://www.pbctoday.co.uk/news/building-control-news/grenfell-tower-unintended-consequences/54597/
https://www.pbctoday.co.uk/news/building-control-news/grenfell-tower-unintended-consequences/54597/
https://www.pbctoday.co.uk/news/building-control-news/grenfell-tower-unintended-consequences/54597/
https://www.pbctoday.co.uk/news/building-control-news/grenfell-tower-unintended-consequences/54597/
https://www.pbctoday.co.uk/news/building-control-news/grenfell-tower-unintended-consequences/54597/
https://www.pbctoday.co.uk/news/building-control-news/grenfell-tower-unintended-consequences/54597/
https://www.pbctoday.co.uk/news/building-control-news/grenfell-tower-unintended-consequences/54597/
https://www.pbctoday.co.uk/news/building-control-news/grenfell-tower-unintended-consequences/54597/

E-QTEPIKH OEPMOMONQzH ME AIAKENO
AEPIZMOY

REE] FRURETIR IR

111000000 0 00

Facade panel
Air space

Insulation i
Solid wall ;

ENERGY MANUAL — SUSTAINABLE ARCHITECTURE BIRKHAUSER

Energy Efficiency Upgrades - BIRKHAUSER



EXQTEPIKH ©OEPMOMONQ2H




E2QTEPIKH OEPMOMONQ2H
NAEONEKTHMATA

Agv uTTAPYOUV 1DIAITEPOI TTEPIOPITHOI OTNV ETTIAOYT TwWY
BEPUOUOVWTIKWY UAIKWV

Aev amaireitarl 101QiTEPN TTPOCTACIA TNS BEPUOMSYWONG

O1 ecwtepIKoi Ywpol Bepuaivovtal ypAyopa. To ouoTnua auto
AcITOUpYEl KAAUTEQO O€ XWPOUC TTeU GV €ival GUVEXOUC XPNang
(ECOXIKEC KATOIKIEC MIKPNC BIGOKEIOC, OXOAEia, BEaTpa, KATT.)

H epappoyn €ival amAouoTepn EVavTl TNC ECWTEPIKNAC

0Odnyo6g Bepuopdvwong & ZteyavoTroinong — TTEPIOBIKO TO KTipIo

http://temkamonoseis.blogspot.com/2015/10/blog-post.html
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EXQTEPIKH OEPMOMONQ2H

MEIONEKTHMATA
, , , |z
* Ta dopIKG aTOIXEIA TOU KEAUPOUC i
HEVOUV EKTEBEINEVA OTIC __J;/ / 7
BEPUOKPATIOKEC HETABOAEC 7 /gﬁé
o HOeppoywpnmkémratou l}. % >
KEAUQOUG OV OGIOTTOIEITIl KO £TCT LA e
0 XWPOC Beppaiveral Kal GUXETO L /a9
Ypnyopa. i =
B
| \5e 1 -
15
e

odigos-thermomonosis-ktiriwn-2h-ekdosi_-



E2QTEPIKH ©EPMOMONQ2H
MEIONEKTHMATA

* H dnuioupyia Bepuoye@upwy gival o EUKOAN, KUPIWe GTa onueia
EVWONC TWV TOIXWV UE TIC OPICOVTIEC TTAQKEC.




E2QTEPIKH ©EPMOMONQ2H
MEIONEKTHMATA

* € VEEG KATAOKEUEG N BEPUOHOVWON XPEIAGETAI VOl ETTIKAAUQOEI €iTe e

oUaTNHA gNENAG dOUNONG EITE e OPOUIKN oTrToTIAIVBOdGHN, Yia TV
EVOWHATWAT TWV EYKATAOTACEWV KAl OTARIEN GVTIKEINEVWV.

 EuvoouvTtal oI GUUTTUKVWOEIC AOYyW OI1AXUCTHIC TWV UOPATUWV.

0dnyoég Bspuoudvwaong &
2TEYavoTToiNoNG — TEPIOBIKO TO KTipIo



OEPMOMONQ2H ME OEPMOMONQTIKOYZ
[NAINOOYZ &
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0Odnyod¢ Bepuoudvwong & Zreyavorroinong - mepIsoIKo TO KTipIo Energy Manual - BIRKHAUSER
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OEPMOMONQ2H ME OEPMOMONQTIKOYZ
[TAINOOYL

NNAEONEKTHMATA

EukoAia kal TaxUtnTa oTNV KATOOKEUN).
EkueTGAEUON TNC BEPUOXWPENTIKOTNTAC TOU KEAJUPOUC.

EAayioToTroinan Bepuoyepupwy Kal TEAVOTATWY OXNUATIONOU
OUUTTUKVWOEWV.

MEIONEKTHMATA
Mikp& TTaxN TOIXWV Kail KOTQ GUVETTEIO MIKPOTEPN BEpUOXWENTIKOTNTA.

EukoAOTEPN TTIRCOBOAR OTTO TNV UYPATia TNC BPOXNC TTOU WEIWVEI TV
BepuIkn) TTPOCTHTIA.



OEPMOMONQZH ME XPHZH AIAQANQN XTOIXEIQN
(TWD Transparent thermal insulation)

T

——| |
B RIS~ Solarradiation  ----= Heat radiation W

Insulating materials - BIRKHAUSER
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Pilkington Profilit” Channel Glass System with Lumira* Aerogel Insulation

PERFORMANCE ANALYSIS: PRELIMINARY TEST RESULTS

Pi 7 * .
ilkington Profilit can be filled with Lumira® aerogel, a new class of lightweight insulation X 25160 SERIES PROFILIT UNINSULATED LUMIRA AEROGEL PANEL LUMIRA AEROGEL PANEL
material produced by Cabot Corporation which is ideally suited for daylighting design. The 16MM (CLEAR) 25MM (CLEAR)
exceptional thermal performance of Lumira aerogel helps increase energy efficiency. Lumira UVALUE (GLASS ONLY) 0.49 021 0.19
aerogel also promotes soft, even light dispersion, reduces unwanted noise and resists
condensation. Technical Glass Products (TGP) is the exclusive supplier of Lumira aerogel LIGHT TRANSMISSION 70% 50% 38%
Lumira aerogel, a transtucent surface-treated amorphous silica, is a safe and non-hazardous SOLAR HEAT GAIN COEFF. [SHGC)
COEFF. (SHGC) (NFRC 200) A oA ui!

material, it is encased in 16 mm polycarbonate panels centered in the Pilkington Profilit 2
channel glass cavity, which protect the aerogel against exposure to moisture, dirt and other sn%:::?;rsc‘;ls(:% 2 21 4
debris. Lumira aerogel features an easy to install, fully finished polycarbonate panel held in .

hold th i SO ith CONDENSATION RESISTANCE FACTOR G70 G79 G79
place by snap-on centering clips to hold the panel in place within the glazing cavity, without (CRF) (AAMA 1503) 60 £50 60

slumping orsagging, during or after installation. No special tools are required

Combined with Pilkington Profilit channel glass, all the components of the system are safe,
recyclable and environmentally fnendly. For projects requiring extra thermal performance,
contact TGP for custom Lumira aerogel information.

g
im

B W
". (|

* Additional Lumira aerogel options, including polycarbonate colors and 25 mm panels for increase 1 performance, are available. Please contact TGP.

CENTERING CLIP FOR LUMIRA AEROGEL SYSTEM

FEATURES |

* Increases Light Diffusion - Eliminates * Resists Moisture - Prohibits growth of 2007 912)
glare, allows soft, even, light dispersion mold, mildew and fungus I

* Improves Acoustic Performance - * Provides Green Solutions - Reduces |
Minimizes unwanted noise building design loads and conserves I

* Exceptional Thermal Performance - energy

Reduces heat loss and minimizes solar * Adheres to Guidelines - Meets and

heat gain exceeds strict building codes
* UV Stable - Maintains performance over « Easy To Install - No special tools needed
time
| XIS IR T TR RO P BT PR S S | EXSS M SOV TR SR NP UK PR AW S [
= | SR A SR R SRS MO XA Kkl M (S | S B SR ALY SRS MO 1A Ze S R 'i“l%l
__;
WHAT IS AEROGEL?

Aerogel is a unique form of highly porous, non-hazardous silica, descrit Insulat|on thlcknesq co.-no wisen

solids content (5% solid, 95% air). It is known as the lightest weight an

—I 25mm Vacuum Inculation Panei

Light Diffused

75mm Aerogei blenket

)))))))) Sound Transmission Reduced

Heat Transfer )
Host Minimized - Insulation Yalues of Existing Building Insulation Products
Moisture Molsture Resistant 130mm  Polyisocyanurate foam

(Values are par 1inch/25 mm of ratenal)
1 1mm Phenolic foam
SN Ralun (Rerth Arsaricsk:
180mm Expanded polystrene L

95mm Polyisocyanurate foam with foil i Y

1] 2 4 B 3 LY

Aerogel ‘5_

Minergl Wop|

190mm Extruded polystrene

210mm Rockwool nh S —
]
220mm Glass wool fibre Loose-Fil Celuiose 5 e —— ——————]
235mm Cellulose fibre Rberglass Blanket = 5]
Rockwaol —b

LUMIRA AEROGEL

http.//www.greenspec.co.uk Ve, (Esrugik o B 1 15 2 28

WY
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https://lwww.archdaily.com/4369/the-nelson-atkins-museum-of-art-steven-holl-architects/



DM RODFING OVER
LOPED INSULATION

JOMPOSITE LIGHTWEIGHT
SONSTEEL DECK

GARDEM DINING ROOM

STITCH TRACK

GALLERY

PAINTED ALUMINUM COPING

T.O. STEEL ANGLE
EL. +231' 938"

TO. STEEL
EL. +228' -6 "
FIREPROCFED STEEL FRAMING

WELDED CATWALK ASSEMBLY
ANCHORED TO STRUCTURAL STAY
FOR HORIZONTAL LOAD RESISTANCE

CATWALK
EL. #225 -2 1187

MOTORIZED SOLAR CONTROL SHADES

WHITE PAINTED SUSFPENSION ROD

OUTSIDE:

DOUBLE LAYER OF LOW IRON L-PROFILE
GLASS UNITS WITH TRANSLUCENT
INSULATION

INSIDE:
SINGLE LAYER LAMINATED GLASS WALL
SYSTEM

LIGHTING

FF. LEVEL 2
EL. +21%¥ .07 ..

INTERMEDIATE CHANNEL

SLIF CONMECTION ON ST ANGLE WITH
SLOTTED ATTACHMENT TO CATWALK
ASSEMBLY

STAINLESS 3TZDL GUTIER
GRADZ
ZL WVARIES

T.O. STEEL
EL. *VARIES

EPOU ROCFING ONER
SLOPED INSULATION

COMPOSITE LGHTWEIGHT
CONSTER DECK

CARCON DG BOOM

L

WOOO FLOGRNG ON
CONCAETE SAAB ON GRAE

]

https://www.archdaily.com/4369/the-nelson-atkins-museum-of-art-steven-holl-architects/

PAINTED ALLMINUM COPING
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wome ¥

FREPROOFED STERL FRAMNG

WELDED CATWALK ASSEABLY
ANCHORED TO STRUCTURAL STAY
FORMORZONTAL LOAD RESISTANCE

MOTORZED SOUAR CONTROL SMADES.

WHTE PAINTED SUSFENSION ROO
UGHTNG

INTERMEDIATE CHANNEL
SUS CONNECTION ON ST ANGLE WITH
SLOTTEO ATTACHEMENT TO CATWALK.
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Qutepéva dwuara

Architecture of Energy Efficiency - S.C. Duran FKG

National Geographic Society

INSIDE A LIVING ROOF

A green roof on a commercial building is
typicaiiy composed of these essential layers.

Vegetation
Water-storing plants
such as sedums
drink in rain that
would otherwise
run off a traditional
fiat roof

Growing medium
Natural soil weighs
too much when
waterlogged, so
green-roof architects
use a soil composite

Drainage

Excess rainwater
filters into a layer

of storage cups or
pebbles before over-

flowing into a drain FILTER FABRIC

During dry periods,
this stored water
is drawn back up
to the roots

Support

A root barrier

and waterproof
membrane separate
the living-roof system
from the insulated
building below.

MARIEL FURLONG, NG STAFF

ART BY DON FOLE
SOURCE: BARBARA DE

GREEN ROOFS
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