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ENEPTEIAKOZ KANONIZMOZ (KENAK, 2010)

KAIMATIKH
NOMOI
ZQONH

s HpdkAegio, Xavid, PéBupuvo, AaciBi, KukAddeg, Awdekdvnoa, ZAauog,
Meoonvia, Aakwvia, ApyoAida, ZdakuvBog, Kepalovid, 184akn
KopivBia, HAgia, Axadia, AiITwAoakapvavia, ®BiwTida, Pwkida, BoiwrTia,

ZONH B ATTIKR, EUBola, Mayvnoia, Z1mopddec, AéoBocg, Xiog, Képkupa,
Aeukada, Oeotpwria, MNpéRela, ApTa
Apkadia, EupuTtavia, lwavviva, Adpioca, Kapditoa, TpikaAa, Miepiaq,

ZONH T HuaBia, MéAAa, @ecoalovikn, KIAKiC, XaAKIOIKR, ZEéppeg, KaBdAa,
Apdua, @docog, Zapobpdkn, =aven, Poddotrn, 'ERpog

ZONH A MpeRevad, Kolavn, KaoTtopid, PAwpiva

KAwpoatikee {wveg (4 Lwveg A,B,T, A)




ENEPTEIAKOZ KANONIZMOZ (KENAK, 2010)




- KApavikng Zwvn A
- KAipanikq Zwvn B

KApanikng Zwvn I

- KApanik Zwvn A

Zxnua 1.1. 2Xnuarikn ATTeIKOvIon KAILATIKWV {wvwv EAANVIKNGS ETIKPATEIQS
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ENEPTEIAKOZ KANONIZMOZ (KENAK, 2010)

EocwTteplko E¢wtepLko
H
T ] TEf,(D'tEleﬁ
ECWTEPLKN
7/
20 °C -30C

Q= U x Erudpavera Toixou X (Teowrepua™ Tetwrepur ) A x AT

YuvteAeotng Oepponepatotnrac U-value (W/m3K)



METAAOXH OEPMOTHTAYX ME AT'QI'H

Yuvtedeot¢ Oeppuiknc aywyudotntag(W,/mK)
/ Thermal conductivity coefficient

H(’xxog U)\lKO{) (m) ...... \ 7
Thickness T oo (m)

surface



METAAOXH OEPMOTHTAYX ME AT'QI'H

A= A Yuvteleoti)§ Oepprodrapuyng
d “Thermal “evasion” factor
Or Conductivity”

d
= _  Avtiotaon Osppodiapuyng
A Resistance



Exemple n°1 : Mur de briques standard R

W/ m?2.°C
1 0,03
2 0,10
2- Briques platricres 3 1,50
(0,05m) 4 0,40

1-enduit platre
(0,015m)

R =27224
| U=0,45

4- Brique creuse
(0,20m)

3- Licge expanse
(0,06m)

[MpooBEToupE TIC AvTIOTAOEIG !




ATOUOVOVETUL HLETAED OOKOV OUTEO0V NE KOKKOVC
Kavvafn
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Nw¢ umoAoyi{w To ouvreAeoTii OepponepardTnTag ;

U value (W/m2K)

Xpeiaieran va EEpoupe XPXIKE TOV GUVTEAEDTI
Oepukinc aywyipotnTac (A) Tou K&OE uhikod (W/mK)

(3
) i -

- " d [W/(m*K)]
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Ektipnon R; kat R, o€ Toixoug

AvrioTaceig Bepuikng
AJA Aopiké oToIXEID perapaong
R; Ra
(m*K)/wW (m*K)/W
1 |Egwrepikoi Toixor kan rapaBupa (pog e€wr. aépa) | 0,13 0,04
2 |Toixog mou cuvopeUE! PE pn BEPUaIVOUEVO XWPO 0,13 0,13
3 |Toixog ot emragr) pe edagog 0,13 0,00
4 | Zréyn, dwpa (avepxopevn por Beppdmracg) 0,10 0,04
5 |Opo@r TTou cuvopeUE! Ye un BeppavOpEvo XwWwpo 0,10 0,10
(avepyopevn por) BeppdtnTag)
6 |Adamedo emavw amd avoiktr MiaBaon (Trulwr) 017 0,04
(xatepyopevn por) BeppoTnrag)
7 |Aamedo emmdvw amd pn Bepuaivopevo Xwpo 0,17 0,17
(xarepyopevn por) BeppoTnrag)
8 |Aamedo ot emra@n pe 1o £5aPog 0,17 0,00




Extipnon R; ka1 R, o€ opo@éc, dGmeda

OpiévTia Karakopuen Karakopugn
armo KATw 1mpog¢ Ta mavw armé mavw MPO¢ Ta KATW
—
ém {_
—
AvVTIOTAOEIS BEPHIKAG
AIA KareuBuvon Beppikic pofi¢ perapaong

Ri Ra
(m?K)/W (m?K)/W

1 | Opilévria Beppikn por 0,13 0,04

2 |Karakdpuen Beppikr por) TTpog Ta avw 0,10 0,04

3 | Karaképugn Beppikr por TTpog Ta KATW 0,17 0,04




Extipnon R

Xwpig¢ avakAaoTikn em@aveia (€ = 0,80)

nfxxog Ot Kauid Agupd Tou diakévou
akivnTng pon ror
TIProns Opigovria amod Karw amd avw
aépa :
g e TPOG TA AVW | TTPOG TA KATW
mm m*K/IW m? K/W m2 K/W
0,11 0,11 0,11
0,13 0,13 0,13
10 0,15 0,15 0,15
15 0,17 0,16 0,17
25 0,18 0,16 0,19
50 0,18 0,16 0,21
100 0,18 0,16 0,22
300 0,18 0,16 0,23




NMAPAAEITMATA



TOMH A

d,= 19,0 cm
d,=2,9 ¢m

d.=25¢m

3. Eo. emiypIapa,
A,=0,80 W/m.K

1. ES emixoigua,
A.=0,95 Wim.K

2. 2.xkupddena, A=2,10 W/m.K

1. E emiynioua,
A=0.95 WimK

: 6. EC. £TTiXRI10V,
Wua A.=0,80 W/m.K

atpo

2. TouB Ao, 2. ToupAo,
A,=0,80 W/m.K A;=0,80 W/m.K
QEONoUOVWIIKO

VAIKO, A,=0,039
W/m.K



EMNITPENOMENEZ TIMEZ U-value

TUVTE AEG TG OE p HOME POTO TH T
[W/{m?2.K)]
AOIKO GTONELD Toppolo Khtporreds 26v

A B r A
EEorepuan) opulovrat i) kerhyiev emipdvent ce enadl |, 0,50 0,45 0,40 0,35
HE TOV £ WTEPWO UEML (O podEC ).
E€ mrepwol oy ot 6 € ena 1) PE Tov €6 MTEPING UEP. Uy w 0,60 0,50 0,45 0,40
Acaneda o€ enad) pe Tov €€ MTEPING AE pat (VA WTI)). Uy o 0,50 0,45 0,40 0,35
Aaneba o enagn pe o edadoc N pe KwTOUC PN |, 1,20 0,90 0,75 0,70
OEPINt WV OLIEVOU( X WPOUC.
Ewrepuol Toyol 0 enady e o dadoc N pe W |, 1,50 1,00 0,80 0,70
OEPt W OIEVOU( Y WPOUC.
Avoly para (o pad vpa, PaAKOVONOPTE] K.d.) U, : 3,20 3,00 2,80 2,60
l'ua)\u}cc npoo'owem KT POV 1) CVOTYOEVE( KL U, o 2.20 2.00 1.80 1.80
HEPULON, IV OTY OJIEVEC.




BONOZ B’ KAIMATIKH NEPIOXH .
U <0.45 w/m2K

U <0.45 w/m2K

U <0.5 w/m2K U <3 W/m2K

U <0.45

, OEPUALVOUEVOS M U)\(DT .
[ U)\Q)Tr] XWPOG N
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TOMH TOIXQMATOZ
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EZQ MEZA

” |

e Eniypiopa (QoBeoTokovkea)

,— Emnixpioua (@oBeoTokov ki)

f OmrorAivBodoun pe &drpnreg onmortAivioug
Aeppwdng nATOPEVD TTOM OTEQIVN TE TIAGKEG
OrmonAveodoun pe SATPATEC OTITOTTAIVGOUC

MukvotnTa | Mdyoc | ZuvteheoTn Oeppma
a/a ZTPWOEIC UNKWV ammd JECT TTPOC Ta £EW n a()j( ¢ Be0U. O(Jl'li avrigraon
(kgm’) | (m) (WimK) | (m*KW)
1 |Emixpioua (acBsoTokoviapa) 1800 0,02 0,87 0,023
2 | OmrorrAivBodopn e didTpnTEC OTTITOTTAIVBOUC 1500 0,09 0,51 0,176
3 |Appwdng £ENAQCUEVN TTOAUCTERIVN OF TTAGKEC 32 0,05 0,035 1,429
4 | OmrrorrAivBodopn P SIATPNTEC OTITOTTAIVBOUC 1500 0,09 0,51 0,176
5 |Emiypiopa (aoReoTokoviapa) 1800 0,02 0,87 0,023
OMIKO TTay0C 0,27
AVTIoTQON BEPUIKNAC LETARAONC (E0WTEPIKA) eg‘ﬂf’g{ggﬁ R;=1/h, 1177 0,130
AvTioTaon BepUIKNC LETARAONC (EEWTEPIKN) eg‘ﬂfgggﬁ Ra=1/h, 1/25,0 0,040
11U = 1,997
ZUVTEAECTNC BEPUOTTEPATOTATAC Ur= 0,50
MEyYIOTOC EMITPETTOUEVOC TUVT. BEPUOTTEPATOTNTAC Upax = 0,60
ANAITHZH: Npéel Ut < Umax IZXYEI

(Miv.2, Napdprnua I)
(Miv.2, Napaptnua l)
(Miv.2, Napaptnua l)
(Miv.2, Napdprnua I)
(Miv.2, Napaptnua l)

(Miv_3B, Napdpmpal)

(Mv.3B, Napdptnual)

W/m’K '
w/m?K (Miv.6, Napdaptnua )

/
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TOMH AATTEAQY

Mapuapo

OTNOPEVO OKUpOTepa (1% oidnpoc)

Topevioxoviapa, eTrOTPLWON TOIPEVTOU

Appwdng efnraopévn TToAvoTEPIV OF TTAGKEC

Emixpiopa (QOBEOTOTOIL EVTOKOV it a)

MEZA
ZUVTEAEQTN Oepuikn
a/a ZTPWOEIC UAIKWV a0 pEca TTpoc Ta £6w MukvotnTa p|Mdyoc d "¢ | avriotac n
Bepu. aywy A RJ= dIA
(kg/m®) (m) (W/mK) | (m*K/W)
1 |Mdpuapo 2800 0,02 3,50 0,006
2 |Towuevrokoviapa, EmoTPWanN TOIMEVTOU 2000 0,02 1,40 0,014
3 |A@pwdnc eEnAaCPEVN TTOAUCTERIVN OF TTAAKEC 32 0,02 0,035 0,571
4 |OmAiopévo okupodspa (1% aidnpog) 2300 0,15 2,30 0,065
5 |Emiypiopa (acBeoTOTOILEVTOKOVIapQ) 1800 0,02 0,87 0.023
OAIKO TTax0C 0,23
. . . . OpiZovmia
. .| R=1/Mh
AvTIOTaON BEPUIKNG UETABaONC (ECWTEPIKN) BEpUIKA POR 1 I 1/5,88 0,170
. . . . OpiZovma _
AVTIOTaon BEPUIKNG UETABAONC (EEWTEPIKA) BeppIKi) pofy Ra=1/h; 1/5,88 0,170
1/UFU = 1,020
ZUVTEAECTAC BEPUOTTERATOTATAC Ugy = 0,98
MEyIOTOC EMTPETTOUEVOC OUVT. BEPUOTTEPATOTNTAC Umax = 1,20
AMAITHZIH: Npémel Ugy € Umax IZXYEI

(Miv.2, Napaptnual)
(Miv.2, Napdptnual)
(Miv.2, Napaptnua l)
(Miv.2, Napdaptnual)
(Miv.2, Napdaptnual)

(Miv.3R, Napaptnua I)

(Miv.3B, Napdapmua I)

W/m’K

wim?K  (Niv.6, ﬂaodomuy




Kwb. ®OAAov adiapavwv: 4 - Aopikd ototyeio: AIOOAOMH -1

o/a | YAkO Nayog (m) | A (W/m.K) |d/A
(m?.K/W)

1 1.1.1.8 AoBeoTOALB0G TTOAD OKANPOC 0.18 2.3 0.078
2 7.3.4.2. Appwdnc eEnAacuévn moAVoTEP(VN HE GAVOPAKA OE MAGKEC 0.07 0.03 2.333
3 1.1.1.8 AoBeoTOALB0C TTOAD OKANPOC 0.4 2.3 0.174
ZOVOAO BEPHIKWIV AVTIOTACEWY OTPLICEWY R (Zd/A) 2.586
OEPUIKEG AVTIOTACELG E0WTEPIKA-EEWTEPIKA: EEWTEPLKOL TOlYOL KaL MapdBupa (Pog R; (m2.K/W) 0.13
eEWT. aépa)

R, (m?.K/W) 0.04
XwpilG BEPHULKEG QVTIOTAOELG KEPAPOOKETIG R, (MZ.K/W) 0
Xwpi(G avTIOTAOELG EVOLAPETOL OTPWHATOC aépa Rs (M2.K/W) 0
Z0VOAO0 BEPUIKWY AVTIOTATEWY OTOLXE(OV Reum = 1/U (MZ.K/W) 2.756
ZUVTEAEOTHG BEPUOMEPATOTNTAG U (W/m2.K) = U, (5).36320.4

1. 1.1.1.8 AcBecToAiBoc noAu ckAnpoc, d=18.0cm, A=2.300

=0

MEZA
E

noAucTepivn pe dvBpaka oe nAdkeg, d=7.0cm, A=0.030

. 1.1.1.8 AcoBecToAiBog noAu okAnpog, d=40.0cm, A=2.300




Kwb. ®OAAoL ablagavwyv: 14 - Aoptké otolxeio: MONQMENH ZTEMH

ao/a | YAk6 Méyog (m) | A (W/m.K) |d/A
(m2.K/W)

1 1.1.1.8 AoBeoTOALB0G TTOAD OKANPOG 0.02 2.3 0.009
2 2.1.2.Kwvogdpa (nevko, £Aaio K.LA.) 0.02 0.14 0.143
3 4.6.5. ACQOATIKA QUAAX (ao@aATénava) 0.004 0.23 0.017
4 2.1.2.Kwvogdpa (nevko, £EAaio K.LA.) 0.02 0.14 0.143
5 7.1.1.1. YoAoBduBakag o€ poper MAMAWUATOG 0.05 0.035 1.429
6 7.1.1.1. YoAoBGuBaKOG O HOPQN MATAWHNATOC 0.05 0.035 1.429
7 4.6.5. ACQaATIKE QUAAA (ao@aATomava) 0.004 0.23 0.017
8 2.1.2.Kwvogdpa (nevko, £Aaio K.LA.) 0.02 0.14 0.143
Z0OVOAO BEPULKWIV AVTIOTACEWY OTPLOEWY R, (Zd/A) 3.329
OEPHUIKEG AVTIOTAOELG EOWTEPIKA-EEWTEPIKA: ZTEYN, Bwpa (avepyduevn pory R; (m2.K/W) 0.10
BepudTnTaC)

R, (M2.K/W) 0.04
Xwpl(g OEPULIKEG AVTIOTAOELG KEPUUOOKEMNG R, (M2.K/W) 0
Xwp(¢ avTIOTAOELG EVOLAUETOL OTPWHATOC Aépa Rs (M2.K/W) 0
Z0VOAO BEPULKWV AVTIOTACEWY OTOLXE(OL Reum - 1/U (M2.K/W) 3.469
ZUVTEAEOTIC BepuoneEpATOTNTAG U (W/m2.K) = Unax 8.28820.4

Cc m

C NoAU
é%

MEZA

h [ l 1.8 ?E TQA ':’_u‘ noAu okAnpdg, d=2 0
men ey gl R el
5.1.1.1.8 AgBecToAiBog N u‘\u
6.1.1.1.8 H"PE' sTOAIBOC
7. 1.4. 1,8 ACBegTRA!
EX
% s

52028 00

ur\/\np‘_ C; d:S.Ocm, A=2.300

||\Anpur d=5.0cm, A=2.300
AR IRONG S S50 - ﬁ-w'o’knr £29 300
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METAAOXH OEPMOTHTAY ME XYNAI'QI'H
HEAT TRANSFER convection

TuvteAeoTNG Op KNG pETABAONC

(W/m?K)
/ Thermal transfert coefficient

Surface



METAAOXH OEPMOTHTAY ME XYNAI'OI'H

TYIIIKEX TIMEX
Yuvtedeotn Oeppuikng petapaonc
Thermal transfert coefficient

dvokt) cvvaywyn (xépac) : 5-25 W/m2K
Natural convection

Eéavaykaopevn cuvaywyn (aépag): 10-200 W/m?2K
Forced - mechanized convection



METAAOXH OEPMOTHTAY ME XYNAI'QI'H
HEAT TRANSFER convection

‘____‘ ;é é _~ Dovnumes
= R
(Ceranss).

h=0O3FL|mK

Huh%mrmc_ Foos )

https://www.educate-sustainability.eu/portal/content/heat-transfer-or-how-heat-travels-about



METAAOXH OEPMOTHTAY ME XYNAI'OI'H

/ STy SRR ; LA . : \ P \
u
: e SLLE |

\\"l = o / J_; A,:
/ I | ' I,-"ri
f | {f
i' i/
ol ’
i
|
l‘ 'vl
,./ //'

000 020 041 061 0231 101 121 142 162 182 an2 223 (mfs)

[ [ [ Tax. Avipov

(Pa)  Mizon /

-2.11 -173 -135 -097 -058 -020 018 056 094 133 171 209




Philippe Rham Architectes







C concept summer night
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HEAT TRANSFER convection
METAAOXH GEPMOTHTAY ME YXYNAI'OI'H

@leaToooa dlevBuvon
Dominant direction

i —>
A
WINDCATCHER
—, / MALQAF :‘

AIR DRAWN DOWN
INTO INTERIOR OF HOUSE

k DUST DEPOSITED

http://en.wikipedia.org/wiki/File:Malgaf.jpg



HEAT TRANSFER convection
METAAOXH OEPMOTHTAY ME XYNAI'QI'H

http://www.greenspec.co.uk/files/refurb/sedano2.pdf



METAAOXH OEPMOTHTAX ME XYNAI'QI'H




METAAOXH OEPMOTHTAX ME XYNAI'QI'H

°© © © ©

http://Imnts.Imnarchitects.com/expertise/#.USpUOzfs5GQ



ATIQOAEIA OEPMOTHTAY AOT'Q AEPIXMOY
HEAT LOSS due to ventilation
/ 1006 J/kg.K

Q,=(tC *AT

1.2 kgr/m?3
Q,= (V:pic *AT
ACH

/ Air Change / Hour

Q,= V*prc,*AT

Q.= 0.33*V*n*AT



METAAOXH OEPMOTHTAY ME AKTINOBOAIA
EAT TRAN R W H RADIATION




METAAOXH OEPMOTHTAYX ME AKTINOBOAIA
HEAT TRANSFER WITH RADIATION

T1\. ‘\T

LUVTEAECTNG EKTOUTG OEPUIKN G AKTIVOBOALNG
Thermal radiation emission factor

Q= e*o*F+A*(T*-T,*)

Q = Heat transfert Rate (Btu/h) and o Stefan Boltzman constant = 5,67. 108
W/m--2xK-4



METAAOXH OEPMOTHTAYX ME AKTINOBOAIA

TYIIIKEX TIMEX
YUVTEAEOTI] EKTIOUTHC

Material Emissivity

Material Emissivity Polished silver 0.02
Silver plated Cu bus bar. 0.30 Polished copper 0.03
Stainless Steel 059 Polished gold 0.03
otainless Plate 0.34 Aluminum foil 0.07
otainless Steel Bolt — Shiny 032

UHMWY (green plastic) 0.87 Wood 0.85
Plastic insulation on cables 095 Asphalt pavement 0.9
Black Iron Pipe 095 White paint 0.9
Tarnished Mild Steel Plate 070 - -
Galvanized Pipe 0.46 Vegetation 0.94
spray Bar Flat Black Paint 092 White paper 0.94
=hiny Copper 024

Copper — oxidized, slightly dirty 050 Water 0.95

Copper - Xformer plate, slightly oxidized 022 Black paint 0.98




Heat Distribution with Conventional Heating

‘]'!!lllllllllllllllb- L

1

22° C

18* C

Heat Distribution with Infrared Technology

)) eee ' ) ) ((g‘))/\ 22° C

-
s
S

22° C

§4 88888

00000 TS e

http://www.homeimprovementcompany.co.uk/infrared heating.plp



MeTddoan OepOTNTAC KO OIGPOPX CUCTIHHOT
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Rudge Vent B

Thermal Energy
From the Sun

Heat
Reflected

Radiam
Barner
Attachad

to Rafters

Few Inch
gep

Heat durng
winter
reflecting back
into Aftic

Insulation

ROOF DECKING

AIR SPACE
]

RADIANT
BARRIER

\
INSULATION

JOIST






Les modes d’échanges thermiques
entre le corps et I’environnement.

. Conduction
&) Convection

A Rayonnement




AITQAEIEX

Windows:
10 - 30%

Ceiling: 25 - 35%

Drafts: 5 - 25%

Floor: 10- 20%

Walls:
10 - 25%



OEPMIKEC YEPUPEC
Thermal bridges

Les principaux ponts thermiques
d’un mur (doc. B. Boulangeot).

Ui bW

Liaisons murs-plancher ou murs-torture
Liaisons refends-facades

Linteaux

Appuis de baies

Liaisons entre tableaux des baies et
huisseries |

Angles des murs



Bioclimatic principles Design :

North Hemisphere
Permanent use
4 seasons climate --> 2 extrems

. Winter and Summer time



Warm strategy > winter

N

o

TO CAPT

AN
]

TO DISTRIBUTE

4

\
D
&\@




%

Cold strategy > summer

)

TO AVOID

e

TO MINIMISE

ol

33

ieidiidan”

A\

7

TO PROTECT

N




BIOCLIMATIC DESIGN PLAN - SECTION

{ Chambres




0+150. kwh/m2
60--80 kwh/m2 (XapnAfg karavaiwong)

15 kwh/m2 (Passive House)
g
”

140 kwh/m2 (<1980)
90-120 kwh/m2 (>1980)




