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* OcHoBbl KOMdopTa

« OcHoBbI TENNMOBOro HanaHca B 34aHUSIX

« HapyXHble CTEHbI - XapakTEPUCTUKN, 3aga4n, cnabble
MecTa

 (OkKHa - cBOWCTBA, 3agayun, criabble MecTa

« Meponpuatns no caHauuu - 3aTpaTtbl U NOTEeHUMarn

« QOOcyxgeHne ¢ y4aCTHUKaMu
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University of Applied Sciences

OcHOBbI TENO3aLUThbI

MepBUYHARA SHEPrUS: KoHeuHas sHeprus: MonesHas aHeprus:

Hanp. yronb, HedTb, notepu noTepu 3Hepru4d, Kotopas

NPUPOAHbLIN ras dHEeprus, KoTopas nMmeeTcqa B
nepenaetcs NCMNONb3yeMbIX
obonouke 3gaHus NOMELLEHUNNAX

MoTepwn npu
npeobpasoBaHuu

________ i |
MoTtepwu npu :
npeobpasoBaHum |

MCTOYHMK:
wikipedia.de
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[TpaBOBbIE paMO4HbIE OCHOBDI

OcHoBbI TENNO3aLUuUThI

GEG
MoTpebHoOCTL B Q
NepBUYHON SHEepPrum 5
MoTpebHOCTL B Q
KOHEYHOWN 3Hepruu :
MoTpebHocTbL B FQ,
nonesHo aHeprum
|
MoTpebHoCTb B MoTpebHOCTb B
MotpeGHocte B nogorpese NUTLEBOA fQ Q
oTonMneHmmn Q, AoTp v roaorpese ;
BOAbI BEHTUIIALMOHHOIO
| Bo3gyxa
TpaHCMUCCHOHHbIE
H o
Tennonorepn ! 3akoH 06 3HepreTuke 3naHun (GEG) -
Bertunalomele H, 3TO HauMoHanbHasi NnpaBoBasi HOpMa B
TennonoTepu

FepmaHun, NpeaHa3HavYeHHas ans

Bbirogs! ot conHua

BHYTpeHHI/Ie BblroAbl Qi
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yny4LUEHUST U OLEHKM 00Len

9HEepProaddPEeKTUBHOCTN 34aHUN.
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OcCHOBbI TENNO3aLLUTHI 28 525,
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Q,
Heizwarmebedarf
dakTopbl, BNuawowue | H, .
Ha n0Tp96HOCTb B spezifischer Luftungswarmeverlust
co,
_‘oTOnneHun “T

spezifischer
Transmissionswarmeverlust

Q

\ interne Gewinne (Personen, elektrische
\ Gerate)

Q,
solare Gewinne (aktive und passive)

Sl , Q, Q Q,
Trinkwasserwarmebedarf

s Q,

Q Priméarenergie(bedarf)
P

Q, Q, Q,

. 2.B. GAS Endenergie(bedarf)
HK [—/

Q,
WWS | Nutzenergie(bedarf)

WWS

Energiebilanz eines Gebaudes X
Warmwasserspeicher

HK
] Quelle: Hayner, M:
Heizkessel Faustformel Gebaudetechnik
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Tennosown KOM@opT

BrninaHne nepemMeHHbIX Ha KOMAopT
TemnepaTtypa Bo3ayxa

Bna>xHoCTb

Tennosoe nanyyeHue
[ToTOK BO3ayxa

PasnuyHoe pacnpegenexHve Tenna ...

=
r.-‘:.‘)
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100

relative Luftfeuchtigkeit in %

2u feucht

Optimum

unbehaglich

0 2U trocken

12 14 16 18 20 22 24 26 28

Lufftemperatur in °C
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Tenno3awmra JOCTUraeTcs 3a CYET:
* YMeHblUeHMe nnowaan oxnaxgarwen noBepxXHOCTH
»  CHWmKeHMe TennonpoBOAHOCTN OrpaXaarLlen KOHCTPYKLMN
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TennonposogHocTb A [W/mK] (CBOMCTBO CTOPUTENBLHOIO
MaTepuana)

CBoeobpa3HOe CBOMCTBO BELLECTBA YKa3blBaeT Ha TENJI0OBOM NOTOK,
KOTOpbI npu pasHuue temnepatyp 1 K npoxogunt yepes crnom BellecTsa
TONLWMHOM 1m?

KoadbdunumeHT TennonposogHoctn U [W/m?K] (CeoicTBo
CTOPUTENBLHOro Marepuana)

3HauyeHume U onpeaenser KONMYeCTBO TenJsia, KOTopoe NpoxoauT vyepes 1m?
KOMMOHEHTA, Korga pasHuua temnepartyp Mexay AByMsi COCEAHUMW CITIOAMU
Bo3ayxa coctasnget 1K.
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OKCKypC: 3Ha4yeHune U
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g

PasnunyHble ypOBHU TEMMEpPATypbl CTPEMATCS YPaBHATbL ApPYr Apyra
QHeprusa nepetekaetT n3 boriee Tennoro B bonee xonogHoe MecTo.

MNepenada aHeprum NpoucxoauT Yepes

 KoHBeKuus
« Tennosoe nany4vyeHune
 TennonpoBOoAHOCTb

Warmeverteilung bei Infrarotheizung
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KoHBekuus
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OKCKypC: 3Ha4yeHne U

3Ha4dyeHue Tennousonsauum KoMrnoHeHTa oobIYHO

yKa3sblBaeTCcs Kak KOadoPULUMEHT TENNONpPOBOLAHOCTH.

1 1

E_,IT: p—
Rt Re+ S+ 2+ +R;

U koadpuumeHT TennonposogHocTn BT/K*m2

Rr conpoTuBneHue TennonposogHocTn (K*m2)/BT

F: BHelwHee conpoTueneHue tennootaadye (K*m2)/Bt

¢° TONwMHa Crnosd HoOMep i B M

AT cneyundomyeckasl TeNNoONpPoBOAHOCTb 3TOro cnosi B BT/K*m

. cneuundunyeckoe TennoconpotmeneHne cnog i (K*m)/Bt

. TepMmuyeckoe TennoconpoTuerieHne atoro cnos (K*m2)/Bt
Rz BHyTpeHHee conpoTuBneHue TennonposogHocTy (K*mM2)/BT

Uem meHbLe 3HavyeHne U, Tem nyyiie
Tennonsondauma komnoHeHTalll
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TennoBowu NOTOK

Mctounuk: Prof. Dr. N. Raschper
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TonwwmHa A

1cm D TBepaas neHa 0,025
1,6 cm ﬂ CTtekno-, KameHHas BaTta 0,040
2,2cm D ApeBeCHOBONOKHUCTas NnuTa 0,090
6 cm W XBoiHas ApeBecuHa, AowaThie WranenbHbIe 3fIEMEeHTbI 0,150

8 cm I//é/// 42 MNeHo6eTOHHbLIEe GNOKK 0,200
14 cm [ | O6neryeHHbIN NYCTOTENbIN KAPNUY 0,350
60 cm ) I I T 1 I I I I I I ] LlenbHbI/ cunukaTHbIi KMpny 1,000

7 . / 7 7 P 7 i
84 cm ’/’ L2 CranekonBeton e S 0 e A 2,100
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[ByxcrionHasi Knagka c Tennounsonsyuen
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EBZ Business

f
Tennounsonauusa - BHELLHAA CTEHa 4y’ School

OOHOCTEHHbIE KOHCTPYKLMN C BHELLHEN TENNOU30NSLnen

Temperatur [°C]

PacnpegeneHve temnepatypbl

20 % 7 = — ielvlnepaTypa
PN = — Tou4ka pocbl
O 11777, Brrrrsvs. GRONDO
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: e'e
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Temnepatypa

Touka pocebl

KoHgeHcaTt

3BeCTKOBO-LileMEHTHas LUTyKaTypKa
(20mm)

MHoronycToTHbIV kupnud go 1976
(240mm)

Teeppas neHa, EPS 035 (100 mm)
LlemeHTHas wrykaTypka (20 Mmm)

PucyHkn: www.u-wert.net
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3Ha4yeHue U B 3aBUCMMOCTU OT TOMLLMHBI U30MALMOHHOIO
maTepuana

2,6
20 \
2,2 \
20\
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Tl
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£ 12k

51’0 \ \
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N
0,6 \i\\
0;4 \\
0.2 \<
0,0
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TonwmHa nsonsiuMOHHOro matepuanan (cm)

KMpnud = CunukaTHbIA Kupnuy
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PaboTbl N0 MogepHuU3aLmum /4 School
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,naeanbHaa" TonwuHa N30nsAUMOHHOro Mmatepuana

35000
€
30000
25000 -
20000 -
CrtoumocTb
—+=' mMoaepHu3aLum
-
15000 - OKoHOMUS
OTOMNNeHns
10000
5000
D12345678%9 1:_'111121314115161?18192&2122232425262?232930 cm WD
i

Quelle: Prof. Zeitler, HS Coburg
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MocTukun xonoaa

OnpepgeneHune

www.ebz-business-school.de © 2020

¢ EBZ Business
'4’ School

University of Applied Sciences

Onpepenenue cornacHo DIN EN ISO
10211:

«HacTb orpaxgaroLien KOHCTPYKL MK
30aHu4, rae oaHopoaHoe TenfoBoe
COMPOTUBNEHNE 3HAYNTENBHO N3MEHSETCA

[....]»

Ha npaktuke 310 03Ha4aeT crneaytoulee:
30aHune TepseT TEMMNOBYO 3HEPIUIO Ha
MOCTMKE XOnofda, a 3TO 3Ha4UT, YTo 3Ta
NOBEPXHOCTb OCTbIBAET U3HYTPM.
CHapyxu, B CBOK ovepenb, oborpeBaeTcs
NOBEPXHOCTb CTEHHbI.

McTouHuk: dena:
Warmebrucken in der
Bestandssanierung

Prof. Dr. Armin Just Folie 17
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)./
MocTukn xonoaa g

BnusHue mocTukKoB xonopa

NoBbIWeHHOe NoTpebneHue aHeprum
[oBbILLEHHOE TENMNOoBbIAeNeHNe HabnoaaeTca Ha MOCTMKax Xonoaa, yYTo

NPUBOAUT K YBEMNUYEHUIO pacxoda TENNOBOW aHeprun. B 3naHusx ¢
Ka4yeCTBEHHOW U30MnsLUMen MOCTUKIN Xornoda MOryT Bbi3BaTb AOMNOMHUTENbHbIE
TennoBble NoTepu, NpeBbiwatome 30 NpoLeHToB NOTPeOHOCTM B 3HEPrnn

3MMOW.

HapyweHune komdopTa
31UMON MOCTUKM XONoAdbl BbI3bIBAOT O4EHb HU3KME TEMMNEPATYpPbl MOBEPXHOCTH

N3-3a MOBbILLEHHOrO paccenBaHna Tenna BHyTPM KOMNOHEHTOB.
XosiogHble NoBEepPXHOCTM BOCNPUHUMAKOTCA Kak HeydobOHble 13-3a bornee
HWU3KOro YPOBHSA TENNOTbI N3rydeHuns. XXnnbLoB 3TO 6eCnoKowuT.

McTouHuk: dena:
Warmebrucken in der
Bestandssanierung

www.ebz-business-school.de © 2020 Prof. Dr. Armin Just Folie 18
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MocTukn xonoaa g

BnusHue mocTukKoB xonopa

HepocTtaTouyHas AOMaLUHAA rTMrMeHa
B obnact MOCTUKOB X0noabl MOXKET 06pa3oBaTbCs KOHAEHCAT U3-3a HU3KUX
TemnepaTyp BHYTPEHHEN NOBEPXHOCTU. Kak TONbLKO TENSbIN BNaXHbIN BO34YyX
BCTPEYaET XOSI04HY NOBEPXHOCTb U OXNaXXOaeTCs HMKE Tak Ha3biBaEMOMU
TOYKM POChLI, 0Opa3yeTcst KOHAEHcaT.
Ha Bna)HbIX NOBEPXHOCTSAX KOMMNOHEHTOB CKanmnBaeTCs Nbifib.
Knen ana o6oeB 1 Kpacka siBNSTCA naeanbHOW cpeaon Ans pa3MHOXKEHUS
nneceHn, HEKOTOpbIE U3 ee BUObl BpedHbl Ans1 300POBbSI.

Puck gnsa ctpontenbHOro matepuana
[Momumo o6pasoBaHus NneceHn, NoTepsi KOHAeHcaTa B 06nacT MOCTUKOB
Xonoga MoXeT NPUBecTM kK HeobpaTMMOMy NPOHUKHOBEHWUIO Brarn B KOMMOHEHT
N K MOBPEXOEHUNI KOHCTPYKLNN.

Quelle: dena: Wéarmebriicken
in der Bestandssanierung

www.ebz-business-school.de © 2020 Prof. Dr. Armin Just Folie 19
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School

University of Applied Sciences

MocTukun xonoaa

Hanbonee pacnpocTpaHeHHbIe TUNbI

MaTtepwnan mocTuka xonoga [eomeTpuyecKkmMn MOCTUK Xosioaa

A
1
L]

-10 -30

McToynuk: Prof. Willems

www.ebz-business-school.de © 2020 Prof. Dr. Armin Just Folie 20



. /, EBZ Business
MocTukuM xonoaa g >choal ...

[Tpumepbl

[NoBbIWEHHbIN TEMIOBOW NMOTOK
B 30HE NepPeMbIYKN, BUAUMBIN C
NOMOLLIbIO Tepmorpadum

doT1o 1 Tepmorpadgmyeckas
3anucb oTannMBaemMoun NeCTHULbI
Kak npumMep MOCTMKa Xoroaa,
CBSI3@aHHOIO CO CTPOUTENbHbLIM
MaTtepuanom

Quelle: dena: Warmebriicken
in der Bestandssanierung
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¢ EBZ Business

./
MocTukuM xonoaa g >chool ...

[Mprmepbl - cenekTBHbIE MOCTUKK Xoroaa

KoHconb HaBeca

Onopkl, npobusaroLine MepeMblukn JBOPOBOTO Nepexoaa
M30MALMIO

WcTouHuk: dena:
Warmebriicken in der
Bestandssanierung
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MocTukun xonoaa

MocTuku xonoga cosgatroT 6onee HU3KMe
TeMnepaTypbl BHYTPU KOMMNOHEHTOB

24.2°C

"padbmk: www.waermebrueckenportal.de
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EBZ Business

MocTukmM xonoaa Sy school

MocTuku xonoga cosgatroT 6onee HU3KMe
TemnepaTypbl BHYTPU KOMMNOHEHTOB

F 'ls‘-"pl Ink r8 g |°C

"‘
: -

McTounuk: Prof. Dr. N. Raschper
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MocneayoLwas BHELLHAS N30NALMS Bl >chool ..
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./
MocneayoLwas BHELLHAS N30NALMS By School ..

[1110X0 BbINONMHEHHAada BHELLHASA
nsonauud
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MocTunku xonopaa /4! School
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BnusaHua mMocTUKOB Xxonoaa

*  BO3MOXHOe HapyLueHne KomdopTa

*  OONOSTHUTENbHbLIE TEMMNOBbLIE NMOTEPU

*  HU3KME TemnepaTypbl NOBEPXHOCTUN NOMELLEHUSI:
- OnacHocTb 0bpa3oBaHus KOHOeHcaTa 2>
OnacHOCTb NNeceHn >

OnacHoCTb AN CTPOUTENbHOro Matepuana

www.ebz-business-school.de © 2020 Prof. Dr. Armin Just Folie 27
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MocTunku xonopaa /4! School
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NMocnepocTBMA MOCTUKOB XOnoAa Ha 3HepFeTVI'-IeCKVII7I GanaHc 3a4aHuA

Tennosown 6anaHc (YynpoLLEHHbIN)

| Q.~ - TpaHCMI/ICCVIOHHbIe TennonoTepu

, = lensonoTtepn Yepes BEHTUNALNIO
0, = TlMocTynneHns CONHEYHOW aHeprnm
0, = [lMocTtynneHns BHyTpeHHeN

20°C Rouaklisa | SHepruu (noan, oceelleHune,
Q. VAN p— Nnpubopsl 1 T.4).
| Ql O € "v"‘ Q-
| ‘
Q.

WcTtounuk: O. Klein, Basics
Raumkonditionierung

www.ebz-business-school.de © 2020 Prof. Dr. Armin Just Folie 28
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nOCﬂeﬂ,CTBI/IFI MOCTUKOB XOJ104da ale School

: University of Applied Sciences

NMoHnxeHHana TemnepaTypa Ha BHYTPEHHUX NOBEPXHOCTAX

McTouHuk: Prof.
Willems

www.ebz-business-school.de © 2020 Prof. Dr. Armin Just Folie 29




Baualtersklassen

vor vor 1919—-  194g9—  1958-  196g-  1979- 1984 1995-  2002- EBZ BUSineSS
Vorigi8 1918 1918 1948 1957 1968 1978 1983 1994 2001 2006 Summe ITA:I ’ ' ’
A H I ) f School

EFH

EFH_A
EFH_F

£ | -' ﬂl .__u | izl ;- 2 University of Applied Sciences
._._. v i o - i | 1

Wohnflache inTsd.m: 81503 14.3176 163 931 174 251 235.409 223135 12. 631 236.441 255.280 103.208 1.739.571 52%
Anz. Wohnginh. in Tsd. g16 1707 2 010 1. 915 2.274 1.867 936 2.055 1.994 67 16.345 42 %

-

= |:|: et —, = -
F S e e B B
LT T 14.543 31 459 21. 993 35. 995 61. 4'.-'8 24.503  32.951 33.366 . 675 267.955 8%
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MFH z -"'"-1" = [P ‘”"“ w— = 3
g fae = jz Mt E-II?’ E '; 3
Wehnfiache InTsdm* — 31.974 109 331 135. 321 17. 051 149.881 122 ggo 61.044 mB.019 154.14o 24.257 1.025.070 31% E
Anz. Wiohneinh, In Tsd. 46 82 1712 2.240 296 14.865 38%
GMH Fi %
%o WehnnacheinTidm: 31 549 10. lﬁo 38. 936 47 so1  46.124 174270 5% E E‘
! ! i a
g_ ARz Wohneinh, in Tsd, 448 169 : 2801 7% g
> : = %
=" HH 5=
Y ==
= 5%
‘g Wihnfische In Tsd. m? 25.605 1% TE §
.a Anz.Wohneinh, In Ted, 396 1% ﬁ E
£ E
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- ?Eu" i
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& Eaq
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ig¢ ! dacToTa nosiBreHus
wiohnfiache InTsd. m? 2053 1% t3E o
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M
iz ! pasHoro BospacTa
Wehrflache InTsd. m: 113,477 304.205 346.374 366.555 505.822 506.454 222.307 405.388 443.386 139.150 3.353.118 53 S
Antell 3% g% 10 % 1% 15 % 15 % 7% 12 % 13 % 4% EE%
IE
£33 :
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¢ EBZ Business
CTpaTeFI/IFI A XUJioro (*)OHD,a 4y’ School

University of Applied Sciences

MoteHuunan (paboTbl N0 MOAEePHU3ALIMU: CTEeHbl, OKHA, OTONJIeHue)

BospacTtHomn knacc ctpoutensctea 1919 - 1948

a 63% aHepz2ocbepexeHust

: | nompebrieHue
x no: 239 kWh/(m?a)
S nocne: 89 kWh/(mZa)

70% aHepzocbepexeHust

rnompebrieHue
ao: 290 kWh/(m?a)
nocne: 86 kWh/(m?2a)
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¢ EBZ Business
CTpaTeFI/IFI A XUJioro CbOHD,a 4y’ School

University of Applied Sciences

MoteHuunan (paboTbl N0 MOAEePHU3ALIMU: CTEeHbl, OKHA, OTONJIeHue)

BospacTtHomn knacc ctpoutensctea 1970 - 1977

56% aHepa2ocbepexeHust

nompebrieHue
no: 146 kWh/(m?a)
nocne: 64 kWh/(m?2a)

45% aHepaocbepexeHust

nompebrieHue
no: 165 kWh/(m?2a)
nocne: 91 kWh/(m?2a)
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¢ EBZ Business
CTparerua ans xumnoro poHga !4’ School

University of Applied Sciences

MoTteHuman (paboTbl N0 MOAEPHU3ALUN: CTEHbI, OKHAa, OTONJIeHue)

MHoroataXxHbl 4OM / Nnockas Kpblwa

57% aHepaocbepexeHust

rnompebrieHue
ao: 143 kWh/(m?a)
nocne: 62 kWh/(m?2a)

52% a3Hep2ocbepexeHust

nompebreHue
ao: 110 kWh/(m?a)
nocne: 53 kWh/(m?2a)
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g . EBZ Business
YTenneHune pacaga /4! School

University of Applied Sciences

CtoumocTb yTenneHns acaga cunbHO 3aBUCUT OT MaTepuana 3aaHus.
[eomeTpus 3gaHnsa 1 getann coeanHeHus (okHa, cTaBHU, 6ankoHbl) urpatot
PELLIAIOLLIYIO POrb.

CpenHue 3aTpaTbl Hapy>XHOW TeNNoM3onsLUMoHHoN cuctembl: 80 — 120 €/m?
XXUNOoW nnowagu.

[NoTeHUnan 3KOHOMUM 3aBUCUT OT MaTepuana 3gaHus (Yem xyxe matepuan, TeM
BblLLUE NOTEeHLMAan 3KOHOMUKN) N BbIOpaHHbIX PELLEHU.

OHeprocbepexeHne mexay 20 n 40 %.

Bonpoc: NMpu Kakux ycrnoBusax HapyXHble Tenron3onsaunoHHble CUCTEMbI
3KOHOMMUYHbI?
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¢ EBZ Business
YTenneHune pacaga /4! School

University of Applied Sciences

PaCCMOTPEHbl cneaywuine cueHapumun: HapyxHasa Tension3onAaumnoHHas

cucrema.
Pa3mep goma: 150 m?
[ToTpebHOCTbL B OTOMNIEHMN
doakTn4eckoe COCTOSAHME: 300/ 250/ 200 / 150 kwWh/m?a
OHeprocbepexeHue: 30% (fir 300 und 250 kwWh/m?a)
25 % (fir 200 und 150 kWh/m?a)
3arpartbl KaxabIi M2 Xun. nn: 100 €/m?
CTOMMOCTb SHEpPIruu: 0,085 €/kWh (5 % yBenunyeHunsa LeHbl B roa)

1 Verklebung
Sto-Baukleber

ader StaLevell Uni

2 Dammung
Sto-Mineralfaserdammplatte
3 Armierungsmasse/Unterputz
StoArmat Classic 51

4 Armierungsgewebe
Sto-Glasfasergewebe

5 Oberputz

Stolit K/R/MP

‘,- PR ‘s ®doT10: STO AG
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YTenneHne pacana

CpaBHeHNe pasnnyHbIX UCXOOHbIX CUTyaL Ui
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¢ EBZ Business
'4’ School
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YTenneHne pacana

CpaBHeHNe pasnnyHbIX UCXOOHbIX CUTyaL Ui

COBOKyI‘IHbIe pacxoAabl

(epo)

www.ebz-business-school.de © 2020
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¢ EBZ Business

)./
MopaepHu3aums okoH @ 5chool e

Hun3ko-MHBECTULIMOHHbIE MeponpusatTus

NepMeTU3auna OKOH N ABepen

C pe3nHOBbLIMU YNOTHUTENSMU U3 CTPOUTENBHOIO MarasuHa
Kakabll JOMOBRageney u KBapTUPOCHhEMLLIMK MOXET ObICTPO
CcaM COKOHOMWUTb SNEKTPO3HEPIruto. Takke OHU 3HAYUTENTbHO
YMEHbLLAIT BO3AYX00OMEH Yepes CTbIKM C CYLLECTBYOLLIMMU
OKHaMu UNu BXOAHbIMK ABepsMM Aoma. lepmeTum3auns
CTPOUTENbHbIX LUBOB, BKMOYast COEANHEHNS CTEH W KPbILLIN UK
npoxoabl Ans Tpyo, MMeeT ABa NOMNOXUTENbHbLIX MOOOYHbIX

adopekra:

« Bbl nsberaete notepb 3HEPrun 1 cokpatlaeTe cBou 3aTparhl
Ha 3NEeKTPO3HEPrUIo.

* KckntovalTcs WyMbl C ynuupl.

WcTouHuk: dena-
expertenservice.de; selbst.de
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g . EBZ Business
JHepreTnyeckas moaepHusayms /4! School

University of Applied Sciences

CKOIbKO MOXET CTOUTb SHepreTnyeckas MoaepHu3aUus, YToobl SKOHOMMUS Ha
aHeprosaTpaTax COOTBETCTBOBara 3ToMy MeponpuUaTUIO?

MNogxon:
« Habntopaetcsa sHeprocbepexerHne 10 kWh/m?2a

« OT0 cooTBeTCTBYET aHepro3arparam okono 0,80 €/m?a (uckonaemoe TONNMBO
HedTb/ras)

* POCT LIeH Ha aHepros3artpaTtbl cocTtaBndaeT 5 % B rog
* [NpoueHT Ha kanutan 3%

Cnyuvan 1. lNepunoa HabnogeHus 10 net

Cnyuvan 2: lNepunoa HabnogeHus 20 net
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g . EBZ Business
JHepreTnyeckas moaepHusayms /4! School

University of Applied Sciences

AMnmpuyeckoe npaBuno peHTabenbHOCTU S3HEPreTUYECKO MogepPHN3aLInn

OkoHomua aHeprm 10 kWh/m?2a:

Cnyuvan 1: lNepunog HabnogeHus 10 net

10 _
CymMapHoe cbepexeHne —rxiI - — = 0,80 X 105 1 _ 10,06i
’ 0,05 m?2
K, 10,06 €
dakTnyeckas CTOMMOCTb Ky = —n = 1 0310
Fall 2: Nepuog HabnogeHusa 20 neT
c 6 C B =rx T T 0g0x 25T T 6as
yMMapHoe cbepexeHne W =T p— 0.05 ’
K, 2645
dakTyeckast CTOMMOCTb K, = _n 1030 1 6 —

www.ebz-business-school.de © 2020 Prof. Dr. Armin Just Folie 40



g . EBZ Business

),/
OueHKa 3aTpaT U BbIros, @ 5chool e

WcxoaHasa cutyauus

ncxogHoe CoCtoAHne 340aHMA WU BapUaHTbI

MmoaepHU3aunn: sHepreTu4eCKkne nokasaTesim
Y106bI paccunTath peHTabenbHOCTb

sHeprocbeperaowmx MeponpuUaTUmn,
CHaya/na HeobxoaMmo onpeaennTb
OCHOBbI U ONPEeAeNnUTb rpaHNYHbIe
YyCNOBUA. ITU NapamMeTpbl NO-pasHOMY
B/IMAIOT HA pe3yNbTaTbl aHaN3a

npuéan3nTeNbHbIE FOAO0BbIE
pacxoAbl Ha TEXHUYECKUN
PEMOHT

peHTabenbHoCTH.
5 |°
Q -
= Wnas naowagb B
M2
[ONONHUTE/bHbIE

NoTpebHOCTb B SHEPTUM U ycnosus:
pacxoapl Ha A - paccmaTpuBaemblii
3HepronoTpebneHne .0'.’.0. nepuog,

S VS >
3,aHNA 40 1 nocne \0.‘/ - UHdAAUMA
' - POCT L€H Ha 3Hepruio

MOAEePHU3aLMKN (MPOrHos)
- NPUHLMAM

«cuenneHna»
Quelle: dena: Leitfaden
Wirtschaftlichkeit
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y ;' EBZ Business
OueHKa 3aTpaT U BbIroa @ chool.

3anaTbI n agoxoabl oT MoAepHUN3aulnn 30aHUN

Tekywme exerogHole

E,D,I/IHOBpeMeHHbIe
3aTparthbl
MHBECTULUMNOHHbIE 3aTpaThbl
3aTpaTbl Ha KanuTanbHbIA PEMOHT 3aTpaTbl Ha TeKYLUUIA PEMOHT

[NononHutenbHble 3aTpartbl
06yCrOBNEHHbIE 3aTpatbl Ha noTpebneHne aHepru

3HeproadpPeKTUBHOCTbLIO

3aTpaTbl Ha MeEpPONPUATUS MO
yny4LleHno kKayecTsa goma

OKOHOMUS 3aTpaT Ha

ANEeKTPOIHEPIUIo

Bonee BbicOkas apeHaHas nnarta /

McTouHuk: dena: Leitfaden

LEeHbl NMpoaaxxu Wirtschaftlichkeit
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g . EBZ Business

./
MokasaTtenu 3aTpar " L .

HeypnpobHasa npaBaa

HeT obOLwero yrBep>xaeHns o peHTadbenbHOCTU
3HepreTu4YeckKkom moaepHusayun!!!

Kaxxgoe pelleHne o MoaepHU3aLUmMm npuHMMaeTcsl B UHAMBUAYaNbHOM MOPSIAKE.
Pasnuuusa B cdhepe HeaBMXKUMOCTU B OTHOLLEHMM 3aTpaT Ha OTAErbHble
MeponpuUATUS 1 NoTeHLMana aHeprocoepeXxeHns B pesynbTaTte 3Toro
MEepPOnpPUATUS CUNbHO 3aBUCAT OT FEOMETPUM 3AaHUS U SHEPreTUYecKoro
COCTOSIHMSA O MOAEPHU3ALUN.

Kpome Toro, cyLecTByoT Kputepumn (yBenmyYeHne CTOMMOCTH, BO3MOXXHOCTb

yBENMYEeHUs1 apeHaHoM nNnaTtbl U T. 4.), 06yCNOBNEHHbIE MECTOMOJIOXEHNEM
HEeABWXUMOCTH.
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¢ EBZ Business

),/
MokasaTtenu 3aTpar " s .

CpegHne napameTpbl 3HepronoTpedrieHns KBapTup B 3aBUCUMOCTU OT roga
NOCTPOUKN U pasmMmepa 30aHud

300

OCHOBHbIE NpaBuna:
_ 250
£E « Yem BbllLE SHEpreTuyeckas
= ]
g noTpebHOCTL 3aaHuA, Tem
5 150 GnaronpusaTHee
7] m1WE
g oW 9KOHOMMUYECKME PaMOYHbIE
g =36 wE yCIOBUSI A1S]
t ~
5 mE S9HepreTUYecKon caHaLmw.
mab13 WE
o | « Yem BbllLe 3HepreTn4yeckas
bis1918 | 1948 1978 | 1990 2000 | 2008 |[3P2009 gzlil'lrrfitg HOTpe6HOCTb 30aHUA, TeEM
n1WE 247 254 236 175 131 83 48 190
m2WE 238 236 219 168 127 88 46 198 Bb”-l-le nOTeHlea-n
m3-6WE 212 21 192 155 127 80 46 179
m7-12WE 182 178 166 152 4 76 53 155 3HeprOC6epezKeHMﬂ
mab13 WE 169 153 140 na 101 69 54 131 MepoanﬂTl/“/l |'|O CaHaL“/”/]

WE: xunas eguHmua WcTouHuk: dena: Gebaudereport 2016
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g . EBZ Business

/)Y
Mokasatenu 3aTpar e
CToumMoCTb TUNOBLIX PaboT No moaepHusaumn B l'epmaHumn
[TapameTpbl CTOMMOCTU (MO KOMMOHEHTY)
YTenneHne dacaaa: 80 — 120 €/m? nnowaab dacapa
3aMeHa OKOH: 400 — 500 €/m? nnowagb OKHa
YTenneHune notorka BepxHero ataxa: 50 — 80 €/m? nnowagb MeXaTa)Horo
nepekpbITUd
YTenneHne noTtonka noasana: 40 -60 €/m?2nnowanb NepekpbITUS
nogsana
YcTtaHoBKa OankoHOB: 4.000 — 7.000 € 3a 6bankoH
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g . EBZ Business

./
MokasaTtenu 3aTpar " L .

CTouMMOCTb TMNOBLIX paboT Nno moaepHu3auuu B NepmaHumn

B cdhepe HeaBUXKMMOCTU HEODXOAMMO NepecunTaTb CTOUMOCTHbIE NapaMeTpbl B
apeHayemyto nnotaab, YTobbl OLeHUTb peHTabenbHoCTb. [Joxon reHepupyeTcs ¢
KBaapaTHOro MeTpa >XWUnow nnoLuaan n SBnsieTcs 3TanoHHOW BENUYMHOM O BCEX pacyeToB
C HeABMXUMOCTbIO.

MapameTpbl 3aTpar (M3 pacyeTa KBagpaTHbIX METPOB NOJIE3HOW NNoLwaan)

YTenneHune cdacapa: 70 — 100 €/m? XUn. nn.
3ameHa OKOH: 90 - 130 €/m2  »wun. nn.
YTenneHne noTonka BepxHero aTaxa: 15 —-40 €/m?2 xun. nn.
YTenneHne noTorika noasana: 10 - 30 €/m? XUn. nn.
YcTtaHoBka 6arkoHOB: 50—-90 €/m2  xun. nn.
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y ;' EBZ Business
MokasaTtenu 3aTpar " L .

OnpepeneHue cCOOGCTBEHHbIX 3TafIOHHbIX 3HaAa4YeHUU [ OPUEHTUPOB

Uem BonbLue 9KOHOMUA SHEPIUM Ha KaXKabl BIIOXXEHHbLIN €BPO, TEM KOPOYe CPOK
OKyrnaemocTun. HYem Kopoye CpoK OKynaemMoCTu, TeM HUXKE npeanpuHMMaTesibCKUn
PUCK B OTHOLLEHUWN paccMaTpuBaeMon MHBECTULIUM.

3aTtpathbl OHeprocbepexeHue MHBeCTULMNOH-
MeponpusaTtus Hble 3aTpaTbl
€/m2 Nutzflache % kWh/mZ2a €/kWh

YTenneHue pacaga 70 - 100 15-30 30-80 0,90 - 3,00

3amMeHa OKOH 90 -130 12 - 25 20 -60 1,50 -5,50

YTenneHne nepekpbITUin BEPXHEro

15-40 10-15 18 - 38 0,40-1,80
aTaxa

YTenneHne nepekpbITU nogsana 10-30 8-12 15-30 0,35-1,60

kWh/m?2a: kunoBatT-4ac Ha kKBagpaTHbI METP U rog
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A ¢  EBZ Business
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g . EBZ Business
'1' School

University of Applied Sciences

[lnckyccuma c
y4yaCTHUKaMWU
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