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XOenKMUnH LWNHI 3arBap - TOorrBopTon xenkun QIZ S,

Sustainable development meets the needs of the
present without the compromising the ability of future
generations to meet their own needs

Brundtland report 1987

XONY YEUNHXA3 XOpParuaarad XaHrax OONOMXUWT Hb
XS3raapriaxryuradp eHeeapUMHXee X3parudar xaHrax
XODKMUNT TOFTBOPTOMN XONKUI MIHS.
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High energy losses occur through the fabric of the walls. Improving insulation here is an important measure, which help both to save energy and to protect your building from further deprivation. 
Buildings codes and norms provides indications on the values which needs to be reached as minimum requirement. 
In general it is interesting to understand the idea behind the optimum thickness of thermal insulation. In general each next added cm of heat insulation gives smaller and smaller energy savings. In the slide an example of calculation is given for an existing wall with U-Value of 1 W/m2K.
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TorTBopTON XONKIMUAIN COHrox LuanTraaH glZ:::

NassH 43NXUuH
« [anxunH gynaapan 6a uar yypbiH eepynent
e  OKOCUCTEMUWH TIHUBIPT bangan angargax
 BbaunranmmH HeeUuMnNH XomMcOornn

Byc HyTar, ync opHbl Xyp33HA
« HeeuunH xomcoon
o  Xyp33n3H byn opumH ba araapbliH 6OXMpAOOr
*  YHWWH ecenT
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TOrTBOpPTOU XOMKIMUI COHIOX LUanTraaH

The Countries Emitting
the Most CO, per Capita

Countries with the highest annual per-capita CO, emissions
(in tons)”

qetor B
vongola @ I >
e € | - -
Saudi Arabia _ 18.0
Kazakhstan () _ 15.5
Australia @ |G 153
] W kPE

* only includes countries with two million inhabitants or more
2020 figures, latest available

Sources: UNFCCC/CDIAC/BP via Global Carbon Project, World Bank

@O statista %a
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How many Earths would we need
if everyone lived like U.S.A. residents?

2
®

= India

= UsA. 5 @ ® & @& (
Azl v & & & &
m= Russia + & & ¢
BN Germany 3.0 . . .
&] Japan 2 @ & &
EN Portugal 2o @ & &
BN France s @ @& &
E= Spain 22 @ & &
Switzerland 25 @ @& @&
B ltaly 7 @ @& @&
5= UK. 2o @ & &
Bl China 2.4 . . ‘
£s3 Brazil o @ @
s &
&

. World 1.75

Source: National Footprint and Biocapacity Accounts 2022
Additional countries available at overshootday.org/how-many-earths

[ONXUNH HUNT XYH aMblH 6HEOIMH X3P3arLaar xaHraxblH Tyng 1,75 gaxvH Tom

A3NXUn xapartan 6onooa 6anHa.

Page 4


Presenter
Presentation Notes
High energy losses occur through the fabric of the walls. Improving insulation here is an important measure, which help both to save energy and to protect your building from further deprivation. 
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In general it is interesting to understand the idea behind the optimum thickness of thermal insulation. In general each next added cm of heat insulation gives smaller and smaller energy savings. In the slide an example of calculation is given for an existing wall with U-Value of 1 W/m2K.
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SKOMOrUIH Wanryyp y3yynanT — XYA3MXKUIH XuiiH anrapan = J | Z s

Hap CaHcapblH OpOH 3aif

107 W/m?Z2

e T

/ XYN3MKUAH XUiA
H0 CO, CHy

235 W/m?2

342 W/m?2
W<._NO Oy__--
) 350 W/m?2
Byuax onx
T~ 324 Wim?2
168 W/m2 v
L “¥n M3O3rOax OyaaaH
Oanxuia - _,,**
Araap maHgan -

“  Mappargax gynaaH

XYI3MXNWUH XUNH Herneenersn 6a TYYHUU yypar
+ 15 xam / -18 banxaac/
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SKOMOrMUH Wanryyp y3yynanTt — XyN3MXUUH XUNH anrapan

Xyn3MXuUH XUMWH ronmnox teneenern

giz:

Deuts h G LL chaft
fur Inte
aaaaaaaaa belt (GIZ) GmbH

. OpLwuH NanxWWH gQynaapang y3yynax
Hap KHMHFH TOITOX Heneenen (XyrauaaHbl TypLua)
TOMBEOD
Xyratiaa 20 »un 100 »xun 500 »xun

HyypcTepervis COz AXYBbCAaxX 1 1 1
OABXap WCan
MeTaHb! X1 CH4 123 56 21 6,20
A30TLIH UCan MN20 120,00 280 310 170
HFC-23 CHF3  |264.00 9100 11700 9800
HFC-32 CH2F2 [|560 2100 620 200
HFC-41 CH3F [3,70 490 150 45

Global Warming Potentials (IPCC Second Assessment Report) | UNFCCC

Xuwaa:

Anuneaa ynn axxunnaraatbl ynmaac T1kr CO, (GWP: 1), 1 kr meTaH xuin (GWP: 21) anrapcaH 605
3H3 Hb HUNT 22 Kkr CO,-akBMBaneHT ( CO,e) yTra 605HO.
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High energy losses occur through the fabric of the walls. Improving insulation here is an important measure, which help both to save energy and to protect your building from further deprivation. 
Buildings codes and norms provides indications on the values which needs to be reached as minimum requirement. 
In general it is interesting to understand the idea behind the optimum thickness of thermal insulation. In general each next added cm of heat insulation gives smaller and smaller energy savings. In the slide an example of calculation is given for an existing wall with U-Value of 1 W/m2K.
_________________________________________________________________
_________________________________________________________________
_________________________________________________________________
_________________________________________________________________
_________________________________________________________________
_________________________________________________________________
_________________________________________________________________
_________________________________________________________________


.

XYn3aMXUAH XUWH sinrapyynanTbiH 30BLUOOPeraex Xamxa3 g | Z s

JIPIXUH Tynaapajbir 2 XOM33C XATPYYIRXTYH 0alX XYJIAIMKUIH XUHH SJIrapiibIH
YAJACOH OOJTOMIKHUT XOMAKII:
¢ 1870 —2100 onyyneia xoopoua 2900 I'ta CO2

2011 onst IPCC —n 2014 onsl Taimanraap 1900 I'tu CO2 ‘ 1000 I'tn
2012 — 2017 onsl xoopoug gapyiu: 215 I'tn CO2 785 I'TH

Gt CO,
40
* 2 X3MDIC XATPYYIIXIYH O0alX YIJaCIH 35
00JIOMXK: 785 I'tH 30
* 1,5 XaMa3C XOTPYYIIXTYH 0alX YIJICOH 25
00JIOMXK: 180 I'tn 20

 180/351tH=5,14 xun '

10
5

0
1970 1975 1980 1985 1990 1995 2000 2005 2010
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High energy losses occur through the fabric of the walls. Improving insulation here is an important measure, which help both to save energy and to protect your building from further deprivation. 
Buildings codes and norms provides indications on the values which needs to be reached as minimum requirement. 
In general it is interesting to understand the idea behind the optimum thickness of thermal insulation. In general each next added cm of heat insulation gives smaller and smaller energy savings. In the slide an example of calculation is given for an existing wall with U-Value of 1 W/m2K.
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banranba opunHA 33NT3W HOrooH bapwunra, 6apunrsiH matepuan? ng

OynaanrbiH MaTepuanbiH Aapaax COHronTyyaaac 3KONorunH XyBbpa anb 3eB 637

7

AT

i
|I 7/:-?.91'3#&//!.@!1/#;22
/ ‘ [loToogon ynnaBapnacaH 3paac XeBeH
EBpONoOOC MMMNOPTOSICOH YYSyYH X6B6eH

OpOH HyTarT ongouTon CYPaH aynaanra
Xatagaac TYYXumn 3aunr Hb aBsaar XeeceHuep
aynaanra

LN

Tyyxun 3aguinH onaBopnonT, 6onoBCcpyynarnT, TA3BIPNANTIA XAPArNAC3H IPUNUM XYHHUN XOMXKI3 OOMNOH
TYYHTOM yangax rapax XopT anrapyynantbIilr M3O3XIYUrasp COHronT Xumnxag 6onomxryn 6onHo.
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Buildings codes and norms provides indications on the values which needs to be reached as minimum requirement. 
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EapMnrblH daMbApalrniblH Me4vrner -— HUAT aWnNrnanTbiH Xyrauaa

BapunrbiH apunm xy4Hui 3eenex C. TyBLUMHXYY

2 Martepuan yiuneapnan

—

3 Bapunra
yrcpanTt

1 Tyyxuin ag

4 Alvrnant ongeopnonT

S byynrant

6 JpryynaH awurnant 6a ycran
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High energy losses occur through the fabric of the walls. Improving insulation here is an important measure, which help both to save energy and to protect your building from further deprivation. 
Buildings codes and norms provides indications on the values which needs to be reached as minimum requirement. 
In general it is interesting to understand the idea behind the optimum thickness of thermal insulation. In general each next added cm of heat insulation gives smaller and smaller energy savings. In the slide an example of calculation is given for an existing wall with U-Value of 1 W/m2K.
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XaJ1aaJIThIH AYJIAaHbI JPYUM XYYHUH XIPITUIIHUN WITCINYYP —
Energy performance indicator >Xuwa3a: 100 m?

XIMMHIOASXYYH

giz

H3rH

XIMME2
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BapuAreiH xanaamx byl Tanbai

=
T

100

TaHanx 1m2-a EapuAarbiH ypT

10

}{SAMFIF mnansr BapunreiH eprad

10

BHaep

ERE

0,517B1/m3*0C * 3m *168 k°C u =

laaHa xaHa ypt

E

40

laaHa xaHadbl Tanbakd

120

LloHx 20%

24

260,6 kBT /M2 X

Xaanra

21

lagHa xaHaHbl u3e3p Tanbai

93,9

HO33e3p

100

Wan

= 2 [2 |2 |2 |[=
L I B N I ST B N )

100

BapuArbiH HUAT AWKMIANTLIH XyTaLaa

<-- XIMHINTIYH Hopm

50

X3

MM
MHINTTIH -->

XanaanTbIH IPUMM XYUHHH H - D C B A A+ A+t -
INH
X3parnaa [Crangapt
>160% >110% | 110- 90% =65% =40% >20% <20% Naccue
» -
A/1AATBIH IPHMM XyHHAR 416 286 260 169 104 208 52 15
XYBHHH X3p3ru33 KBTI M2
HHUAMAH HUAT X3p3ru33 KBTL ™ 41.600 28.600 26.000 16.900 10.400 20.800 5.200 1.500
HWIAT aluKrnanTbiH xyrauaa 50
2.080.000 | 1.430.000 | 1.300.000 845.000 520.000 | 1.040.000 260.000 75.000
AN KBTL
3121 BEBARTBIM SPUMM XYUHNIA SEBASRE S TYBLUREYA2 /7 2P Xyt yp awrniir A2awnyynox He' Page 10
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Awmrnanttanm XondooTon 3PUYMM XYHHUN XIPI3rnaa

64-H TOOCroH xaHa gynaanax apra Xxamxa3

1Z

Deutsche Gesellschaft
fir Internationale
Zusammenarbeit (GIZ) GmbH

3acBapbiH 8BMHeX

3aceapblH gapaax

FagHa XaHaHbl ye AABXapra

1 |OoTop wasapgnara 15 15 Jotop wasapgnara| 1 a fﬁ;&
15 li@ 2 |Llyn ToocroH xaHa 640 640 Llyn Toocrod xaHa| 2 o =
3 |lapHa waeapgnara 15 15 lagHa wasapgnara| 3 150 @J
4 150 EPS xartyy xeeceHusp| 4 15 @
3 4 TopToM Wwaeapgnara| 5
= = 1] ]
S | 640 (2) 7 MM 7 3
8 g 640 (2)
9 9
10 10
15 0, 11 11
12 12 15 )
13 13
FaHa XaHaHbl AyNaaH TEXHUKUIAH Y3YYN3NTYYA
oy . T 3y3aaH 67 M 82,4 3y3aaH
15 \)1:; ) 3 1 HIH 1084 | wr/m2 | 1093 HWH
Y x\ [l 1 U-yrra 0,889 |BT/(mM2K)| 0,205 U-yrra
f ol J YyCax UMATHUIA XINKI3 0,58 | kr/m2 | 0,24 YYCIX UMHATHMIA X3IMMHI3
E St il Xarax XOHOMMAH TOD 28 - 15 XaTax XOHOIMAH TOD
%:g | OoTop ragapryy 433px JoTop ragapryy 03spx
= .20 I TEMNeparyp 14,6 0c 18,8 TemMneparyp
i:—: \k,\ floTop ranapryy A33px floTop ranapryy A33px 0 100 200 300 400 500 60D OO 8OO 9OM
Il L) XapbUAHIY W YMArMa 70 % 54 XaPbLUAHTYHA YHATLLKA -
lafHa xaHaHb! Aynaadsl angaraan
Llar yypbiH MaTranuyyp 168 KK, 168 Liar yypbiH natranuyyp
HMUAWAH oynaadbl angargan 149,35 HBTL (M2 ) 34,44 HUAWIAH OynaaHbl angarnan
laaHa xaHaHbl HUIAT Tanbar 1244 m2 1244 FaaHa XxaHaHbl HUIAT TanBan
lapHa xaHaap anpargax MWK HWA oynaadsl angargan 185793,9 kBT mn 42843 4 lapHa xaHaap anbargax #WaMAH HWIA oynaadsl angarman
lafHa XaHaHkl Aiynaadsl anpargang xapranax CO2 -H anrapyynant
TEBEMHH LAXWATaaH SpYnm XydHUIA Anrapyynanteid uatranuyyp| 0,75 1393454 KIS wun 32132,5 0,75|TeBMIAH LLAXKATaaH SPUMM XYUHUIA AATAPYYNaNTbIH UATIIAUYYD
TOE XanaanTblH 3PYMM XYUHWIA ANrapyynanTeliH UATr3AUyyp| 0,349 64842,1 KIS wun 14952,3 0,349(TeB XanaanTbiH IPYMM XYUHHIA ANTapYYNanTbIH UATIIALYYD
Ham pgapanTbiH yypbiH 3yYyXHbl AArapyynantbid watranuyyp| 0,618 114820,6 KT [swan 20477,2 0,618[Ham papanTbiH YYpbiH 3yYXHbI AArapYYNanTbiH MATIaAUYYD
XsmHant T7%

BapunrbiH apunm xyyHuin 3eenex C. TyBLUMHXYY
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High energy losses occur through the fabric of the walls. Improving insulation here is an important measure, which help both to save energy and to protect your building from further deprivation. 
Buildings codes and norms provides indications on the values which needs to be reached as minimum requirement. 
In general it is interesting to understand the idea behind the optimum thickness of thermal insulation. In general each next added cm of heat insulation gives smaller and smaller energy savings. In the slide an example of calculation is given for an existing wall with U-Value of 1 W/m2K.
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Bavranb opuvHA y3yynax WUHX YaHapyya g 1Z s

1. AHXAgary spumm xquuu x3parn33 /PEI - ,Primary Energy Input"/: TyxanH 6apvmrb|H
MaTepwvan, 3413N1MNH YUNAB3PA3AA 3apLyyicaH Hb 6yx MaTtepuanbiH opu 6010H 6yx TepmMmH
SHEPIrUMH X3P3r/133r Hb Xapran3aH TOOLICOH HOXOH C3PraarAAsrTyn aHxaard 3pumM Xy4yHum

X3P3rN33HUN Y3YYI3T.
(MX/kr, kBtu/ kr) acean (MX/m3, kBtu/M3)

2. XynaMmxunH xuvH Heneenen /| GWP - Global Warming Potential/: AnvBaa 6yT33ra3xyyH33cC
HUWT alIMINanTbiH XyrauaaHbl TYpLWA syirapax yyp ambCrasn Heneenex HUUT Snrapyynantbir
HyypcTeperymnH aaexap ncan /CO:/- A WumkKyyn3H TOOLICOH YTra.

(KrCOZ-equ/ KF 343N, 6yT33r.q3xyyH)

3. Xyunnnar 6anpnoid Heneenen / AP (Acidifikation Potential)/: YunaapnanuuH gBuag araap
60/10H X6pC, YCHbI Xyunnnar 6ananbir HAMarayyasx XopT 60anC /Xyxap, a3oTbiH HArANYYA/- biH
anrapyynant (,Xy4mnnar 6opoo™). IH3IXYY Y3YYINATUUAT XYXPUMH AaBXap UCITMWH Y3YY/INTTIM XapbLyy K
NN3PXUNNAST.

( [s0,-equ/ KT sanen, Gomssraswyys )

BapunrbiH apunmM xy4Huin 3esnex C. TyBLUMHXYY Page 12
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High energy losses occur through the fabric of the walls. Improving insulation here is an important measure, which help both to save energy and to protect your building from further deprivation. 
Buildings codes and norms provides indications on the values which needs to be reached as minimum requirement. 
In general it is interesting to understand the idea behind the optimum thickness of thermal insulation. In general each next added cm of heat insulation gives smaller and smaller energy savings. In the slide an example of calculation is given for an existing wall with U-Value of 1 W/m2K.
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Bauvuranb OPUYMHA, Y3YYN3X WWMHX YaHapyyA g 1Z Zusammenarbeit (612) GmbH
XycHarT 1: Bapunrag x2parnarga2r YHACIH martepuanbid 6aiirant opunHp y23yyn2x Heneennuitd yayynanryyan
~ /\
AP - AIHT
GWP100 -Global 313
Harr |Acidifikation |__ . . ? “ Xapraasax prams A i
Bapiarss MaTepHaT , Warming Potential xapramsax PEI | xjfpraxsax KEI
Kr/M? Potential s CO2-ea/sr PEI PEI ACE A E
rixr m_ MAEsr || sBroywr|| =B
Eeron xeHmi 610K 1200 [ 0,428 [ 0,135 [ 0872 0242 |\ 10464 2907
baitrammi 1yryys eper /uemest bara 2400 1.24 0,0278 045 0,123 1080
XHPITIHCIH 3000
Hyxrsit toocro 1200 sr/aa® 1200 0,341 0,19 235 0,693 3000 2334
Cimitpsr 6yTaursii Toocro < 600 sr/m? 600 0,541 0.19 25 0,693 1500 416,7
EHranreeHINI TOOCTO 2000 33 0,352 3.38 0,993 7160 \ 19820 1
Cyespxar betoH 400 1.41 0.473 424 \ 1,178 1696 \ 471.1 /
Cranpaprt betoH 2300 0414 0,132 0,794 \ 0,221 / r 1830.8 \ 508.6 /
Temep Geron 2400 0,55 0,167 122 | \ 0339/ 2028 \813.4/

YHAOC3H 3apyunm:
AnuBaa GapunrblH MaTepuang Xaaun xamxkaaHa 6ara gynaarel 6onoH 6ycag 6onoscpyynant, 6ara XMUAH ©epYnenT XUNIOA3H3 TP
X3MXK33raap banranb opumHa y3yynax Henee 6ara 6anHa.
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High energy losses occur through the fabric of the walls. Improving insulation here is an important measure, which help both to save energy and to protect your building from further deprivation. 
Buildings codes and norms provides indications on the values which needs to be reached as minimum requirement. 
In general it is interesting to understand the idea behind the optimum thickness of thermal insulation. In general each next added cm of heat insulation gives smaller and smaller energy savings. In the slide an example of calculation is given for an existing wall with U-Value of 1 W/m2K.
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o
Bairanb opuMHA Y3YYnaX WWUHX YaHapyyA OIZ @i,

XycHaIT -2: bapwnrag x3p3rn3roasr Mof, MoAoH MaTepuanbiH baiiranb opunHf y3yynax
HeNeesUIHIH Y3YyNanTyya

AP . GWP100 - “Fama Fama
e . lohal
BaDIIrbIH MOAOH MATEDHA HarT Acidifikation W , IApraaiax | Xaprariax
P A P wr/m3 Potential o “;““t':'f PEI PEI
OTENTLA
/RT AR KT EBTI/RT
' xr CO2z-eg/xr
AraapTt xaTaacaH mog, baHs 450 [ 0,335 [ -1,8 [ 0,716 0,199
TexXHWKWIAH XaTaanTTal, XapyynacaH 450 151 1,63 321 0,892
Mog baHz L L i
LlemeHTaH xonboryrol waxman 1250 0,00234 0,255 3,98 1,106
XaBTaH
MarHu xonborytol 20roqcoH XaeTaH 400 0,00209 -0,243 2,69 1,581
3 ye HaaMan uyn mog 4350 2,25 -1,38 7,08 2,106
¥pTC3H ¥aeTan V100 / Acn/ 600 0,00308 -1,24 12,2 3,389
MogoH xaeTaH/ apronet/ 1000 0,02 -0,42 24 .6 6,834

YHAOC3H 3apyunm:

Anuveaa 6apunrblH MaTepuang Xxaannm xamxkasng 6ara gynaaHel 60510H 6ycan 6onoscpyynant, 6ara XMMUMH ©epynenT XUUTL3H3 TIp
XOMXK33raap 6anrans opyumHg y3yysiax Henee bara 6anHa.
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High energy losses occur through the fabric of the walls. Improving insulation here is an important measure, which help both to save energy and to protect your building from further deprivation. 
Buildings codes and norms provides indications on the values which needs to be reached as minimum requirement. 
In general it is interesting to understand the idea behind the optimum thickness of thermal insulation. In general each next added cm of heat insulation gives smaller and smaller energy savings. In the slide an example of calculation is given for an existing wall with U-Value of 1 W/m2K.
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Banranb opYvHA Y3yynax WKMHX YaHapyyAa

giz

Deutsche Gesellschaft
fir Internationale
Zusammenarbeit (GIZ) GmbH

XycHart 3: Bapunrag Xx3p2arna3raasr gynaanresiH MarepvaneidH Sairankes opYMHL y3yynax
HeneennWiiH yayynantyyag

OynaanreiH matepuan naf;J;;:nT Harr PEI, PEI,
4 3
Bri(m.K) Krim MJ/kg kBruwkr

EPS xeeHuep 0,04 18 119 33,06
EPS plus - xeecenusap 0,032 15 119 33,06
FlU-xeaceHuep xaeTaH 0,03 40 102 28 34
OncoH gynaanrelH XxasTaH 0.04 30 33,2 g 22
JpOac xeseH 0,033 a0 325 9 03
YynyyH xeBeH 0,04 33 22 2 617
Yic 0,048 120 7,19 2. 00
Calciumsilikat-xaeTaH 0,045 115 4 8 1,33
Lasapgnararyil cypnaH xasTaH 0,056 190 3.9 1.08

MoaHe! 30proqcoH xasTaHd 0,045 190 191 5,31

Llenmynos (MogoH pamaH xmiiy, 0.039 55 4.24 118

A3X)

YHOC3H 3apyunm:

AnvBaa 6apunrblH MaTepmang Xaaum xamkaang 6ara gynaarel 6onoH 6ycag 6onoscpyynant, 6ara XMMUINH ©epYIenT XUNTA3H3 TIP XAMXKIAraap Hanranb opumMHA, y3yyS1ax Henee

Oara banHa.

BapunrbiH apunm xyyHuin 3eenex C. TyBLUMHXYY
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High energy losses occur through the fabric of the walls. Improving insulation here is an important measure, which help both to save energy and to protect your building from further deprivation. 
Buildings codes and norms provides indications on the values which needs to be reached as minimum requirement. 
In general it is interesting to understand the idea behind the optimum thickness of thermal insulation. In general each next added cm of heat insulation gives smaller and smaller energy savings. In the slide an example of calculation is given for an existing wall with U-Value of 1 W/m2K.
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BapunrbiH MatepuarbliH LWWHI33CAH SPUYUM XYY U =0.27 Br/(w2* K) R=1/U = 3.70 (M2*K)/Br g | Z ivienadenc

BapMArbIH YHACIH Xawnara 6yTasy 43X MaTepHabiH LWMHIIIC3H IPUMM XYUHHA XIMMIII

i

20°C— BapwarbiH xapranzax tanbai 100 M
. . HHHA, IBNBXYYHA HuiT
16°C- 183°C - 33N3XYYH Xapranzax | xapranzax
Tanbail | 3yzaaH MarepuanbiH opy LIMHI33C3H
10°C— BapHATbIH X3P3rN3CcaH MaTepHanyys, HMH PEI PEI
3PUMM Xyu
5°C— e M ke’ Hr M3 KBTL K KBTI M HBTLL
0°Cc— TOOCroH xaHa 93,9 0,36 1600 540864 33,80 1989,0 67237,8
EPS xeeHlep 93,9 0,12 18 202,8 11,27 33,1 6705,0
Se= [338pWiiH ToMap BETOH XydraT 100 0,2 2400 48000,0 | 20,00 813,4 16268,0
A0°C— EPS xeaHUBp 100 0,2 18 360,0 20,00 33,1 11901,0
Betod wan 100 0,1 2400 24000,0 10,00 508,68 5086,0
“BAS= EPS xeBHLep 100 0,1 18 180,0 10,00 33,1 5950,5
. LloHax
20°C— Xaanra
_25 °C— El‘ll'l:ﬂ,q MATERHENYYL
§
30°C— i HMWHAT WKHr33c3H spumMm xyu [kBry, / 113148,1
= Hars TanBaiig xapranzax WMHI33C3H 3puMm xyu feBruy/m’ / 1131,5
360 20
BapuAreIH YHAC3H xawnara 6yT3sy f3X MaTepHanbiH WHHI3IC3IH 3PUMM XYYHHA XamM#33 20°C—
BapwarbiH xapransax tanbai 100 m*
15°C~ 183" .
HHHA, 3BN3XYYHA Huiir
Xapransax | xapranzax °c—
TanbBak 3y3aaH FINIKYYH HMH MarepuansiH opy, P p LWMHI33C3IH 1osc 1
BapMATLIH X3P3rA3caH MaTepHanyys, PEI PEI
IPUMM Xyu 5°C—
2 3 3
M M urfm K m3 KBTI/ KT KBTLY M KBTI, 0°C—
Bank 93,9 0,15 1600 22536,0 14,09 0,199 4482,5 - 1
EPS ¥eaceHuUsep 93,9 0,095 18 160,6 8,92 33,1 5308,1
[133BpHiiH TOMBp GETOH XyumAT 100 0,2 2400 48000,0 | 20,00 813,4 16268,0 G
EPS XeaceHusp 100 0,2 18 360,0 20,00 331 11901,0 -15°C— | :
BEeToH Wwan 100 0,1 2400 24000,0 10,00 508,6 5086,0 SR
EPS XeeceHusp 100 0,1 18 180,0 10,00 33,1 5950,5 |
UoHx -25°C—
Xaanra Iy
Eycag MaTepHanyya 30°C—
HMWIAT WKHrascaH spumm xyy [kBry / 48996,0 < al s =
Har Tan6aiig Xxapranaax WMHIA3C3H 3punm xyd JeBT/m® / 490,0
Page 16
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BapunrbiH maTepuang WMHraacaH “Caapan” 3puMm Xy4YMur Torrooxon g | Z i
lwaapanarartam anxamyyn

YHOSCHUN XOMXKI3HUW YHINI3I3HNW apra apradnantan 605ox

BapunrelH matepuarnelH Tepen / 6eToH, TooCro, Aynaanra, LoHX, xaasnra / Tyc 0ypa 9pumMm Xy4YHUU

XYBUWH 3apLyynanTblH Xuwur ytratam bonox - kBtu/kr, kBtu/m3

3. OpuMM Xy4HUM ByX Tepnyya / TeBUWH LaxunraaH, gynaaH, yypblH 3yyxHbl AynaaH/ -MnH XynaMxXumH
anrapyynanTbiH UNTrAnALyypumr Torroox anbaH ecoop 3aprax

4. bapunrelH matepuanbiH M3A3aNNNMH 6aasTan 6onox TaHg matepuan 605oH ByTa3raaxyyH Tyc OypunH

LLIMHI33C3H 3puunm xyd byroy PEI y3yynanTtuinr opyyncaH 6aimnx

N —

BapunrbiH apunmM xy4Huin 3esnex C. TyBLUMHXYY Page 17
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High energy losses occur through the fabric of the walls. Improving insulation here is an important measure, which help both to save energy and to protect your building from further deprivation. 
Buildings codes and norms provides indications on the values which needs to be reached as minimum requirement. 
In general it is interesting to understand the idea behind the optimum thickness of thermal insulation. In general each next added cm of heat insulation gives smaller and smaller energy savings. In the slide an example of calculation is given for an existing wall with U-Value of 1 W/m2K.
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