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OcCHoOBbI

Kto notpebnsert B lepMaHnu 60nbluylo YacTb IHEPrun?
OHepronoTpebneHne aAns OTONNEHNSA YacTo He A0OLIEHMBAIOT
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16%
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HHOCTb: X03ancTBa:
26% 30%

TpaHcnopT:
28%

Fopsvas Boga: 12%

AnekTponpubopsbl +

*Endenergie ocBellieHme: 13%
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O dPEKT BbIXSTOMHbIX

BblOpoCOB

MoTpebneHne KoHeYHON aHeprun B NepmaHus

UCTOYHUK: dena

Folie 4
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OHEepProadPEeKTUBHbLIE
CUCTEMbI OTOMNEHUSA U
oxnaxaeHus
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Cuctembl oTonmneHnsa u

oxrnaxageHud

UcToYHuUK
3Heprum

[optoune
maTtepwuanbl
OHeprus okpyxa-
owero mupa
ConHeuHas aHeprus
LleHTpanbHoe 1
aBTOHOMHOE TeMmno
OnekTpu4ecTBo

npe,D,OCTaBJ'IeHI/Ie
dHeprum

TexHuyeckas
PerynupoBka

cuctema
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1
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Tennau : nepenayu
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O0ObekT

Boagyx
B rome-

LLIeHNUM

Mepepayva Tenna n
xonoaa

WcTounuk: XenHep, M: ObLiee
npaBuUno MHXXeHepHbIX CUCTEM
30aHnA
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OTannmeaTthb

OTtannuBaTtb
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g

MoTtpe6HOCTL B Tenne

Hopma Haprpysku oTonneHus
DIN 12831

EnEV + DIN 18599

www.ebz-business-school.de © 2020

npOI/I3BOD,CTBO Tenna

lNpounssoanTens Tenna
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TennoobmeH

lNepeHocunk Tenna
WcTouHuk: XeiiHep, M: ObLiee
NpaBuIo UHXEHEPHbIX CUCTEM
3naHus
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Tennosowu banaHc B NOMeLLeHnN /4! School
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Bo3HMKHOBEHME I'IOTpe6HOCTVI B OTOIMEHUAN

0, = TpaHCMUCCHOHHbIE NoTepu Tenna
Q, = MMoTtepwu Tenna Yepes BEHTUNALMIO

Qt P4

§ nOCTyI'IJ'IeHI/Ie QHeprmn cosiHua

i MNocTynneHna BHyTPEHHEN SHEPTUN
(ntogwn, oceeleHune, npubopbl 1 T.4.)

Bosayx
B nome-
LLeHnMK

Q

lh = | MNpuTtok Tenna (noTpebHOCTb
B OTOMMEHNN)

O

0,
Till

Cucrtema
OoTOMMneHns
:
; MoTpebHOCTb B

‘Qt Q.+ Q, > Q.+ Q,: otonnexuu

VICTOYHUK aHeprum
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JKckypc: fogoBasa NOTpebHOCTL B OTOMNSIEHUM B
CpaBHEHWWU C OTOMNUTENbHOW Harpy3Kom

OTonuTtenbHas Harpyska:

[ns onpeneneHus pasmepoB OTONUTESbHOM

A cUCTeMbI (TennoreHepaTop U CUCTEMBI
TennocHabxeHus).
o—— S;r‘;;”sl‘:‘”"”a’“ CnpaBo4YHOE 3Ha4YeHne: camMblii XONOAHbIN AeHb B
rogy

Yctpowncteo: [BT] nnu [kBT]

[ogoBasi NOTPeEBHOCTL B OTOMNSIEHNN:
[opoBas

noTpebHOCTL B ,D,J'Iﬂ OLUEeHKM TenyioBoro kadecrtBsa 30aHn4
oTOMNmneHnm

MoTpebHOCTL B OTOMMAEHUN

— 71T T—T—T—T—T7T—7—7— CMNPaBo4HOe 3HayeHune: X Tennosble notepu +
T A S ONDIFMAMJ Mpvbbns/ron

EanHunua namepenmns: obbivHo [kBT/M2a].

Mecsubl B rogy

mctouHuk: Klein, O.:
KoHanuuoHupoBaHue
nomeLeHus
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MoTpebHocTb B Tenne

Hopma Haprpysku oTonneHus
DIN 12831

EnEV + DIN 18599
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npOI/I3BOD,CTBO Tenna

eHepaTop Tenna
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TennoobmeH

lNepeHocunk Tenna
WcTouHuk: XeiiHep, M: ObLiee
NpaBuIo UHXEHEPHbIX CUCTEM
3naHus
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g . EBZ Business
OTonneHune — reHepaTtop Tenna !4/ School
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eHepaToOp Tenna

OTonuTenbHbIN

Tennosble HacocCkI BroyHble KoTen
TENMo3NeKTPOCTaHLUM
FpyHT/BOAA MasyTt MasyTt
Bopga/Boga MpupogHbIn ras MNpvpoaHbIN ra3 WcTounuk: Xelivep, M: Obwee
Boap.yx/Bon,a Buoras panynaT NPaBUMo NHXEHEPHBIX CUCTEM
30aHuA
Kotnbl

KoHaeHcaumMoHHble Unm
HU3KOTEMMNEPATYPHbLIE KOTSIbI
cXKuraroTt HepTb, ras unm
apesecuHy (KM ot 92 oo
108%).
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OTonutenbHbIN KOTEn

g . EBZ Business
1’ School

University of Applied Sciences

g

ManeHbKun/cpegHnn Koten
Ma3yT, ras, opeBecuHa, rpaHynar

Huskasa Temneparypa

Hu3koTemMnepaTypHbIN KOTEN

[ns HM3KoTEMNepaTypHbIX KOTNOB paboyas
Temneparypa (Temneparypa nogayu tenna)
coctasnsaet ot 50 go 70 °C.

WcTouHuk: XeliHep, M: ObLuee
NnpaBumno UHXEeHePHbIX CUCTEM
3gaHus

Tennota cropaHug

KoHaeHCcauMOHHbIN KOTEnN

B KOHOEHCALMOHHbIX KOTNax UCnosb3yeTcs
KOHOEHCcaUWOHHas TennoTta AbIMOBbIX ra3oB. TennoBas
9Heprus NOAETCs B OXNaXKAEHHYO PELNPKYNSALNIO
Tenna. Paboyas Temnepatypa coctasnsieT ot 30 go 50
°C.
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TpagULUMOHHBLIN OTOMUTENBbHbLIN ,:, ECBEOELIJSineSS

KOTeJ—I University of Applied Sciences

MoTepu Yepes NOBEPXHOCTU/ U3NyYeHne
r MoTepu Yepes BbIXIOMNHbIE ra3bl NpW AKCMyaTauum

e—
‘ MoTepu npw pacnpeaeneHnm

MoTepu Npun oxnaxaeHuu Bo Bpems NpocTos  — 177

[MonesHas aHeprus

= QOrTonnenHue c ropenkon, 6akom anga ropsiven Boabl
= Temnepartypa NoToKa B 3aBUCMMOCTU OT HapyXHoW Temnepatypsbl 50 - 90 °C

» TemnepaTtypa oTpaboTaHHbIX ra3oB okosio 160 °C, B NpOTUBHOM cry4yae Bnara
OTpaboTaHHbLIX ra3oB KOHAEHCUPYETCA U AbiMOBasi Tpyba CTaHOBUTCSA CaXXUCTOMN.

rpacpuk: IWO Institut fir wirtschaftliche Olheizung eV

www.ebz-business-school.de © 2020 Prof. Dr. Armin Just Folie 13




TpaguunMoHHaa cucrtema .
oTonmneHus / TennoTta cropaHus

Caxa B AbiMoBOM Tpybe n3-3a KoHOeHcauumn
OTpaboTaHHbIX ra3oB

Bilder: www.rohrdoktor.eu
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OTonuTernbHbIE KOTIbl - TEXHOMNOIMNSA ¢, EBZBusiness

'1’ School
KOHOEHCALMOHHbIX KOTIIOB e
c?;);i%c % ca.40°C e

BbIXJTOMHbIE
rasbl

BbIXIOMHbIE

:%3

™ I N

OxnaxaeHHble ‘

TennoobmeHHuk [JononHuTenbHbIN

BbIUIPbILL 3HEpPrn

E |I||IIII E IIIIIII|
OHeprusi Tenno OHeprus Tenno

. / J
> = pucyHok: IWO
e ] Institut fir
Bes koHaeHcupytoLero addekTa C KoHAeHcupyowmum achgektom \{OY'IESGhafﬂ'CT/e
eizung e

=  KoHAeHCaUuMoOHHasa TEXHOSOrMsl Co3HaTenbHO Ucnonb3yeT oTpaboTaHHOE TeNso B
TennoobmMeHHVKe 0O TeMnepaTypbl, NPEBbILAOLWEN TOYKY KOHAEHCaAUMN (C HEPTLIO NNK
rasom).

= KoHaeHcaT OOMMKEH YTUNM3MpOoBaTbCsl KOHTPONUPYEMbIM CrocoboM Yepes
KaHanu3aLUnoHHY0 CUCTEMY.
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OTonUTErnbHbIE KOTJ1bl - TEXHOSOMS !y EBZ Business
g’ School

KOHOEHCALMOHHbIX KOTIOB

BbIXIOMHbIE
rasbl

pagnatop

O =

| |

RL <50°C YL

|
mj MpuHUMn padoThl

5 " KOHOEHCAaLUMNOHHOIOo KOTJ1a

1
: t 1 | BO3ayX
KoHaeHcaT

BEHTUMNb ————— |

)

WT = TennoobMeHHUK

~=
—
I

MNopava

pr o]
—
]

OTpava
nctounuk: Klein, O.:

KOHOWULUMOHMPOBaHVe

NoMeLLeHNS
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g . EBZ Business
OTonneHune — reHepaTtop Tenna !4/ School

University of Applied Sciences

[eHepaTop Tenna

OTonutenbHbIN
TennoBble HacocChbl

BnoyHble KoTen
TEN03MNeKTPOCTaHLNN
pyHT/BOAOA
BF:)):J,a/BoEa Masyt MEEWTT
B ) MpupogHbIn ras MNpvpoaHbIi ras McTounmk: XeitHep, M: O6uiee
o3fyx/Boaa Buoras FpaHynﬂT NpPaBuo NHXEHEPHbIX CUCTEM

3naHus

TennoBble HAcOCbI

TennoBble HAacOCbl N3BriEKatOT Tenso 13
HapYy>XHOro BO3ayxa, rpyHTa unm
rPYHTOBbIX BOA W NnepeaaroT ero B
cuctemy otonsieHns. APPEKTUBHBIN
TENSI0BOM HAacoc MMeeT KoadhpuuneHT
nonesHoro gencTeus B He meHee 3,5-4.

www.ebz-business-school.de © 2020 Prof. Dr. Armin Just Folie 17




¢ EBZ Business
’1’ School

University of Applied Sciences

TennoBble HAcocChl

Ncnaputenbs Komnpeccop KoHgeHcaTtop

f a4 d [s] %) Qo0g0
8]
[ 1)l
g o) o GRS T
Oo ° s & %%c&o:
0, o
‘Qﬂgn\ [u] uo 5 000 ODO
[MpuHATOE % 2 50 04 OTtpaHHoe
TEenno o 6 © TEenno
° 6 O ) W
A
\. J/ 3' / N MpuHUMN paboThl
N nekTpuiecteofras J TENMOBOro Hacoca

PacwupuTtenbHbIM BEHTUMb

nctoyHuk: Klein, O.:
KOHOMUMOHMPOBaHWe

nomMeLleHunsa
Folie 18
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¢ EBZ Business

Te r”-IOB bl e HaCOCbI ' ' ’ ESQitcy)o(f)Alpplied Sciences
Tennosblre Hacochbl
- |
MpyHT/BOAA Bopa/Bona Bosnyx/Boga

ﬁz@

L]

«—

«—

FpyHT/BOAA

[eoTepmanbHaga aHeprus
obecneymBaeT NpakTU4ECKN
MOCTOSAHHYIO Temnepartypy
okosio 10 °C B TeyeHue Bcero
roga, He3aBUCKMMO OT
TemnepaTypbl HAPY>KHOIO
BO34yXxa.

www.ebz-business-school.de © 2020

Bopa/Boaa

Tennoson Hacoc "Boga-soaa”
paboTaeT B COMETAHUM C
HarHeTaTesnbHbIM 1 abCopOLUMOHHBIM
Konoguem. brnarogaps BbicOkom
TEennonpoBOAHOCTWN BoAa SBMSIETCA
trnaronpuaTHbIM UCTOYHUKOM Tenna.

Prof. Dr. Armin Just

—)

WcTounmk: XertHep, M: Obliee
NpaBUo UHXEHEPHbIX CUCTEM
3gaHus

Bosayx/Bona

OTOT TMN TENOBOro Hacoca
NCMONb3yeT OKPYXatoLnN BO3OyX B
KayecTBe NCTOYHMKA SHEPIUN.
[MockonbKy Gonbluasa YacTb TENSOBOW
9Heprum TpebyeTca Npn 04eHb HU3KUX
HapY>XHbIX TeMnepaTtypax, ¢ 3TOn
CUCTEMOM YacCTO UCMNOSIb3YETCA
AOMNOSMHUTESbHBIN UCTOYHUK Tenna
(Hanpumep, KoTen). Eolie 19
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TennoBble HAacocChl /s’ School

University of Applied Sciences

[pyHTOBbIE
[PYHTOBbIE KOMMEKTOPbI
30HAbI
........ m = 155‘2,0m
30100m 0.5-1m
Tenrorexepaums  ~50%/m ||| | {_
Lo26m | ol mm

P =  Tennosow Hacoc HeoBxoanmas nnowaas

Konnektopa: okono 25 m2/kBt
TENnonpon3BOANTENBbHOCTb

nctouHuk: Klein, O.:
KOHAVLUMOHUPOBaHNE
nomeLLeHmns

www.ebz-business-school.de © 2020 Prof. Dr. Armin Just Folie 20
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TennoBble HAacocChl /s’ School

University of Applied Sciences

Mose PXHOCTHbIE BOAbl

WP WP

\ 4
U

lpyHTOBLIE BOAbI

i

WP = Tennosom Hacoc

nctoyHuk: Klein, O.:
KOHOMUMOHMPOBaHWe
rnoMeLleHunst
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g . EBZ Business
OTonneHune — reHepaTtop Tenna !4/ School

University of Applied Sciences

eHepaToOp Tenna

BnoyHble OTonutenbHbIN
Tennosble Hacockl TENNO3MNeKTPOCTaHLMM KoTen
pyHT/BOAA MasyT Maszyt
Bona/Bopa MpupogHbIn ras MNpvpoaHbIv ras McTounmk: XeitHep, M: O6uiee
Boa,u.yx/Bop.a Buoras ['paHyngT NpaBuIo UHXEHEPHbIX CUCTEM

3naHus

BroyHble TeNNo3neKTpocTaHUum

BnoyHble TenNoanekTpocTaHuMmn paboTaroT MO NPUHLMMNY
KOMOMHMPOBAHHOW BbIpabOTKM TENTOBOW U INEKTPUYECKOM
9Hepruun. [iBuratenb BHYTPEHHENO CropaHus NPUBOOUT B
OEeNCTBME reHepaTtop, KOTOpbIN BblpabaTbiBaeT
anekTpuyecTBo. [lonyyeHHOE Tenno MOXHO NUCMONb30BaThb
Yyepes TennoodbmeHHuK (KM ok. 85%).
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brioyHble TenJrioaJiekKTpoCTaHUnN

ca.1/3 Cuna

ca.2/3 Tenno

Bbixrnonsl

- : I l —
[optoyee TONIMBO ¥ 5
OnekTpu- :
4ecTBO e ;
FeHepaTop Motop TennoobMeHHMK

nctoyHuk: Klein, O.:
KOHOMUMOHMPOBaHWe
rnoMeLleHunst

www.ebz-business-school.de © 2020
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University of Applied Sciences

Llenb Hakana

Folie 23
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brnoyHble TenJrioaJiekKTpoCTaHUnN f4! School

University of Applied Sciences

Bno4yHas Tenno3NIeKTpoCcTaHUuunsA

| | ]

Buoras, 6uomasyt [a3, HedhTb

\E’D_“ {[f‘— WcTouHuk: XeriHep, M: Obliee
npaBuUIio UHXXEeHEePHbIX CUCTEM
30aHus

Bno4yHas TennoaneKkTpocTaHUuA BROYHYIO TEeNNO03MeKTPOCTaHLMIO

Kak npaBuno, npupofHbIi ra3 ucrosb3yercs B 3KOHOMMYECKN BbIFrOOHO UCMNOMbL30BaTh:
KadecTBe UCTOYHMKA SHeprumn ans - ofHOBpeMeHHoe noTpebneHue
KOMOWHMPOBAHHOW TENNO3NEKTPOCTaHLNMN. aMeKTpUYecTsa v Tenna
ONeKTPO3HEeprnsa cocTasnaeT okorno 36% ot - BbICOKasl F0]0Basi MPO4OMKUTENBHOCT
BblpabaTbiBaEMOW 3HEPINK, TEMMO - OKOSI0 aKCryaTaLmm

51%. NMpn ncnonb3oBaHMM BO30OHOBASIEMOrO
Cbipbsi B KQ4e€CTBE TOMNSIMBA BO3MOXEH
ocobeHHo brnaronpusaTHeIn 6anaHc CO2.

www.ebz-business-school.de © 2020 Prof. Dr. Armin Just Folie 24




OTannmeaTthb

OTtannuBaTtb

g . EBZ Business
1’ School

University of Applied Sciences

g

MoTpebHocTb B Tenne

Hopma Haprpysku oTonneHus
DIN 12831

EnEV + DIN 18599

www.ebz-business-school.de © 2020

npOI/I3BOD,CTBO Tenna

eHepaTop Tenna

Prof. Dr. Armin Just

TennoobmeH

lNepeHocunk Tenna

WcTounuk: XewiHep, M: Obliee
NpaBuIo UHXEHEPHBIX CUCTEM
30aHus

Folie 25



g . EBZ Business

PacnpepneneHve Tenna 4! school

PacnpepeneHune Tenna

Hepes Bofy Yyepes BO3ayx
Paauatop KoHBekTop MaHenbHOE oToNneHne Cuctema OTOMMEeHNS U VicTounuk: Xeiinep, M: Obluee
npaBuUIio UHXXEeHEePHbIX CUCTEM
BEHTUNALMUN anaHns
. | 2 2 2 2 2 2 2 Z Konsekuus M3nyyenune
°°%0, L%, VVVVVVVY
5 s % E 90 % KoHBekTop 10 %
: s CeKUMOHHbIV 1 TpybuaTbI
l B $ 70 % paguaTop 30 %
H H rof £ - 20 % MaHenbHbIM pagnaTop 80 %
5 § s 5 Ténnbin non
KoHBekums NanydeHne
Folie 26
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¢ EBZ Business
PacnpepneneHve Tenna 4! school

TemnepaTypHOe paccroeHue B 30He NpebbiBaHUs Noaei

2,60 m
1,70 m
0,10 m
B e B
16% 20" 24°C 16° 20° 24° C 16° 20° 24° C
NoeanbHoe HanonbHoe PaguatopHoe
oTonneHune oTonneHune oTonneHne

TemMmnepaTypa OKpyXXarLLnx NnoBepxHOCTeN
He OOoMmKHa onyckaTtbcs Hmke 18 °C! b

30aHus

www.ebz-business-school.de © 2020 Prof. Dr. Armin Just Folie 27




g . EBZ Business
PacnpeneneHune tenna /4! School

University of Applied Sciences

OOHoTpyOHOE oTOoNsEHME

= [lpn oaHOTPYOHOM OTOMNNEHUN paanaTopbl NOAKNYAOTCA He napannenbHo, a
nocnenoBaTenbHO ApYr 3a APYroM

= OTHOCUTESNBHO peako
» HepoctaTtku: BzanmHoe BnnsHne pagmatopos
= HepoctaTtku: 'ngpaBnuyeckyto 6anaHCMpPoOBKY CNOXHO peann3oBaTtb

» HepocTtaTtku: '3ameHeHne ogHoro pagnaTtopa BIindeT Ha BCHO CUCTEMY B LIEJTOM

[OByxTpybHOE OTONMEHME

= [1ByxTpybOHble oborpeBaTenun umeroT ABe NuUHUK. MNMuTarowasn marmctpanb OT KOTna K
noBepxHocTAM HarpeBa. ObpaTHas MarucTpanb OT NOBEPXHOCTM Harpesa K KoTny

= [IpeumylliecTtBa: Xopoluasi perynmpyemMmocTb rmapaBrinku
= [Ipeumylliectsa: NMpumepHO ogMHaKoBasi TemnepaTypa nogaym

= HepocTtaTku: bonee BbicOkMe HaknaaHble pacxoabl Ha NPokKNnaaky NMHUK

www.ebz-business-school.de © 2020 Prof. Dr. Armin Just Folie 28




g . EBZ Business

Pacnpegenexve Tenna !¢} School
Cxema oAHOTPYOHOro OTONNEHUS Cxema ABYyXTpyOHOro otonneHus

1

: Iy HZHHHIIHI,I*

I
*IX _______ JI.::._____k

—T=

- *
ALTERNATVE  RINGLEITUNG M
TICHELMANN-SYSTEM S

w T

————— N Ip—— —— e e A —— — — —— —
B

RL ——————

P l RL TWANGSUMLAUF-
SYSTEM

TTTT

WcToyHuk: MucTtonb, PYykoBOACTBO MO MHXEHEPHBIM CUCTEMaM 3aaHus,
TOoM 2, Bbinyck 7, 2009
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g . EBZ Business
PacnpeneneHune tenna /4! School

University of Applied Sciences

. FIpM LEeHTpPAaJIbHOM OTOIMJ1IEHNN TEMJO NnogaeTcd B OTAEJIbHbIE KBAPTUPDbI YeEPESI
CTOSIKM C nogaden u BO3BpPATOM.

= O6bI4HO M3 NoaBana B KBApPTUPbI NMNPOKNnaablBaeTCA HECKOJIbKO CTOAKOB, OT KOTOPbIX
OoTXOOAT OoTAESIbHbIE OTOMUTESIbHbIE I'Ipl/l60pbl.

= OTU pr6bl OOMKHbI BbITb N30J1IMPOBaHHhI, YTOObI npeaoTrBpaTnTb NMNOTEPKO Tersa.

= PacnpegeneHue Tpyb MOXeT ObITb KOnbLeobpa3HbIM Kak Tak Ha3biBaeMast
oQHOTPYBHas cuctema nnm 3ee3goobpasHbiM Kak ABYXTPYOHasa cuctema.

=  OOHOTPYOHbIE CUCTEMBI TPYAHO MEHNATh, TPYAHO PErynMpoBaTh U Ha NpakTUKE OHU
BCTPEYaloTCs pexe.

= [1ByXTpyOHblE CMCTEMbI 0ONagatnT SHEPreTUYECKUMM NPENUMYLLLECTBAMU U NETKO
perynupyroTcs.

= CerogHs YCTaHaBJIMBAKOTCA NOYTU NCKITKHOYUTESTIBHO D,ByXpr6HbIe CNCTEMDbI.
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¢ EBZ Business
[lepepaya Tenna /4! School

University of Applied Sciences

HanonbHoe oTonneHne, NaHesrbHbie pagnaTopsl,
TpybyaTble paguaTopbl

Quelle: EBZ
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[lepepayva Tenna

HanonbHoOe oTonneHune

g . EBZ Business
'1’ School

University of Applied Sciences

NpeumyuwecTBa

* Huskue Temnepartypbl
noga4yu, no3ToOMy XOpOoLUO
COYEeTaTCH C TENSOBLIMU
Hacocamm

 Horu B Tenne

» borblune noBepxHOCTH
Tennonepenayn

HepocTtaTku

e OTHOCUTENBLHO MHEPTHOE

 [locrne yctaHOBKK Borblue
He OOCTYNHO Ans
TEXobCcnyXnBaHus

* He BCce HanorsbHble
NOKPbITUA BO3MOXHbI

www.ebz-business-school.de © 2020
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g . EBZ Business
[lepepayva Tenna /4! School

University of Applied Sciences

PaguaTtopHoe oTonneHmne

NpeumywecTBa HepocTtaTtku
« KopoTkoe BpeMs OTKMNuKa * MeHbLUe komdopTa
» OTHOCUTENBLHO HEOQOPOroE « TpebytoTcsa bonee
* [lpocTtoe BbICOKWE Temneparypbl
TexobcnyxuBaHue noga4u
« Paguatop MOXeT bbITb
NOMEXON B NOMELLEHUN
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OxnaxaaTtb

OxnaxaaTtb

g . EBZ Business
'1’ School

University of Applied Sciences

3alumTa oT conHua

JleTHAs 3awmTa oT Tenna

3awuTa oT cnensuiero ceeta

3awmTa oT conHua

CornHeyvyHas 3aluuTa BKMAOYaeT B
cebs pyHKUMM 3aLUnTbI OT XKapbl U
cnensulero ceeta. Cuctema 3awmTbl
OT COJSIHL@ KOHTpONupyeT
NOCTYNNeHMe 3HEepPrum OT ComnHua U
nonagaHne CONHEYHbIX NyYen n
JHEBHOro cBeTa B 30aHue.

www.ebz-business-school.de © 2020

Oxnaxpatouias
Harpyska

BHyTpeHHAs oxnaxaatoLas
Harpyska

BHelHas oxnaxaatoLas
Harpyska

OxnaxparoLias Harpyska
Oxnaxgatowas Harpyska

- 3TO NapaMeTp onpeaeneHns
pa3MepoB CUCTEMbI OXNaXXAEHUSN
nomMeLleHus. JHeprus, Heobxognmas
AJ1S1 OXNaXKAEeHUs1 C NOMOLLbHO CUCTEM
C BOASHbIM ynpaBneHneMm (Hanpumep,
oxnaxgaroLime noToskn),
3Ha4YMUTENbHO MEHBbLLIE, YeM AN
CMCTEM C BO3AYLLUHbIM yNpaBreHnem
(koHAMUMOHMpPOBaHME BO3ayXa).

Prof. Dr. Armin Just

Cuctema oxnaxaneHus

Tonbko BO3yLWHada cucrema

Cucrema Ha Boae McTouHuk: XenHep, M:

O6Lee npasuno
WHXXEHEPHbIX CUCTEM
34aHus

BosgywHo-BogHas cuctema

Cucrtembl oxnaxaeHus

B gononHeHune Kk cuctemam
KOHOMLUMOHNPOBAHUA BO3ayxa Ans
oxnaxaeHusa 34aHui Bce yalle
NCNonb3yTCA TEPMOAKTUBHbIE
NOBEPXHOCTU NOMeLLeHUn (Hanpumep,
noTosku). NpenmyiecTteammn ABNAOTCA
BbICOKMIN YPOBEHb TEMSIOBOro KomdoopTta n
Oonblue BO3MOXHOCTEN ANS
NCMONb30BaHUS SHEPTUN OKPYKatOLLIEN
cpeabl, Hanpumep, Ans eCTECTBEHHOMO
oxnaxaeHus.
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Oxna)xgaroLwme HarpysKku

OxnaxpgaroLlas o
Harpyska K
VDI 2078

g . EBZ Business
'4’ School

University of Applied Sciences

BHyTpeHHsASa oxnaxparoLas (])I

Harpyska
Togm (Dp
OcBelleHne (DB
MaLwmnHbl \ (DM
CocepnHue O
nomMeLLeHus R

www.ebz-business-school.de © 2020

Prof. Dr. Armin Just

BHewHsis oxnaxpatowas O
Harpyaka

A

ConHeyvHoe nanyvyeHume

TpaHcmuccus

WcTouHuk: XeriHep, M: Obliee
NpaBuIo UHXEHEPHBbIX CUCTEM
3gaHus
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OxnaxaaTtb

OxnaxaaTtb

g . EBZ Business
'1’ School

University of Applied Sciences

3alumTa oT conHua

JleTHAs 3awmTa oT Tenna

3awuTa oT cnensuiero ceeta

3awmTa oT conHua

CornHeyvyHas 3aluuTa BKMAOYaeT B
cebs pyHKUMM 3aLUnTbI OT XKapbl U
cnensulero ceeta. Cuctema 3awmTbl
OT COJSIHL@ KOHTpONupyeT
NOCTYNNeHMe 3HEepPrum OT ComnHua U
nonagaHne CONHEYHbIX NyYen n
JHEBHOro cBeTa B 30aHue.

www.ebz-business-school.de © 2020

OxnaxparoLlas Harpyska

BHyTpeHHAs oxnaxpatoLuas
Harpyska

BHewHaa oxnaxaarowias
Harpyska

OxnaxparoLias Harpyska
Oxnaxgatowas Harpyska

- 3TO NapaMeTp onpeaeneHns
pa3MepoB CUCTEMbI OXNaXXAEHUSN
nomMeLleHus. JHeprus, Heobxognmas
AJ1S1 OXNaXKAEeHUs1 C NOMOLLbHO CUCTEM
C BOASHbIM ynpaBneHneMm (Hanpumep,
oxnaxgaroLime noToskn),
3Ha4YMUTENbHO MEHBbLLIE, YeM AN
CMCTEM C BO3AYLLUHbIM yNpaBreHnem
(koHAMUMOHMpPOBaHME BO3ayXa).

Prof. Dr. Armin Just

Cuctema
oxnaxaeHusa

Tonbko BO34yWHada cucrema

Cucrema Ha Boge WcTouHuk: Xeitnep, M:

O6Lee npasuno
WHXXEHEPHbIX CUCTEM

BosgyliHo-BogHasa cuctema
HY A 3n0aHus

Cucrtembl oxnaxaeHus

B gononHeHune Kk cuctemam
KOHOMLUMOHNPOBAHUA BO3ayxa Ans
oxnaxaeHusa 34aHui Bce yalle
NCNonb3yTCA TEPMOAKTUBHbIE
NOBEPXHOCTU NOMeLLeHUn (Hanpumep,
noTosku). NpenmyiecTteammn ABNAOTCA
BbICOKMIN YPOBEHb TEMSIOBOro KomdoopTta n
Oonblue BO3MOXHOCTEN ANS
NCMONb30BaHUS SHEPTUN OKPYKatOLLIEN
cpeabl, Hanpumep, Ans eCTECTBEHHOMO
oxnaxaeHus.
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OxnaxaaTtb

AN

(b(DA

Boagyx

RS

N
N
TN

CBob6oagHoe oxnaxaeHue
OxnaxaeHne ectecTBEHHbIMU
oxna)kaaloLwumm areMmeHTamu,
TakKMMKM Kak BO3QyX U rPYHTOBbIE
BOAbl.

www.ebz-business-school.de © 2020

g . EBZ Business
'1’ School

University of Applied Sciences

KOHOEHCaTop
M
pacium
oTaaya Tenna
purens A () romnpec-
HbIN cop
BEHTU- npuem Tenna
nb

ncnaputernb

XonoaHaa KkoMnpeccnmoHHaa MallunHa

WctouHmk: XertHep, M: Obiee
NpaBuIo UHXEHEPHBIX CUCTEM
30aHus

- MexaHu4yeckoe oxnaxpeHue

MexaHu4yeckoe oxnaxaeHne obbl4HO OCyLLIeCTBNSAETCH
XOINOAHBbIMU KOMMPECCUOHHbIMK MaluMHaMu. B aTtom
npouecce xnagareHT ucnonb3yeTcs Ans NPoOU3BOACTBa
xoroga B ucrnaputerne, KOTopblli 3aTemM gosoauTcs Ao 6onee
BbICOKOW TemMnepaTypbl C MOMOLLbIO KOMMNPeccopa.
MornoleHHas aHeprus CHoBa OTAAETCA KOHOEHCATOPOM.
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Cucrtembl oxnakoeHus

Cucrema oxnaxaeHus noMeLleHus

g . EBZ Business
'1’ School

University of Applied Sciences

Tonbko BO3ayLUHasA
cuctema
LeHTpanbHas/
AeleHTpanmM3oBaHHas

|

BeHTunsumoHHas
yCTaHOBKa
YctaHoBKa ansi
KOHANLIMOHMPOBAHUS
BO3ayxa

Cuctema Ha Boge
LeHTpanbHas

Oxnaxpatwowime
MNOTOJIKN

OxnakparoLmm
napyc

AkTnBmnsauus
CTPOUTENBHbIX
3NEeMEHTOB

BosagywHo-soasiHas
cuctema
LeHTpanbHas/
AeLeHTpan1M3oBaHHas

Cuctema oTonneHuns u
BEHTUNALINN
+

Cuctema Ha Boge

Cunctema UMpKynsLMOHHOIo
oxnaxaeHus

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

WcTouHuk: XeriHep, M: Obliee
NpaBuIo UHXEHEPHbIX CUCTEM
3gaHus
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¢ EBZ Business
Cucrtembl oxnaxaeHus /4! School

University of Applied Sciences
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Cunctembl TONMbKO 0514 BO3ayXa.: Cuctema Ha BOOeE: BO3,D.y|.UHO'BOL|,;|HaF| cucrtemMa.
BEHTUNAUMNOHHAA CMCTEMA OXJ'Ia>K,£I,a}OLLI,I/II7I MOTOJ10K BEHTUNALUMOHHAA CMctemMa C

oXJ1aXKaaroLLMM NMOTONKOM

WcTouHuk: XeriHep, M: Obliee
NpaBuIo UHXEHEPHbIX CUCTEM
3gaHus
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/Alcnonb3oBaHne BO30OHOBISAEMON ,#, EBZBusiness
g’ School

3 H e p rM M University of Applied Sciences

Bo300OHOBNAEMbIe UCTOYHUKN IHEPruun:
Tonnuneo: aepeso, 6buoras u T.4.
OHEPrus oKpyXxarLlen cpeabl: HapyXHbl BO34yX, NoYBa, BOAA...

ConHeyYyHasi aHeprus
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¢, EBZ Business
«ConHe4yHasa I'Ipl/l6b|]'|b» — OCHOBDbI M School

University of Applied Sciences

] 0A0BOE COMHEYHOE U3NYyYeHNe Ha 3emrie

HedTb

MpupoaHbIn ras

Yronb

F YpaH
=

T lopoBoe noTpebrieHvie aHeprum B Mype

< 850 kWh/m2a
B > 950 kWh/m2a
B > 1000 kWh/m?3a
B > 1050 kWh/m?3a
B > 1100 kWh/m?2a
W > 1150 kWh/m?3a

uctovHuk: Hegger, M.: ATnac
aHeprum
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y ;’ EBZ Business
«ConHe4vyHasa npuodbISfib» — OCHOBBI ¢’ School

University of Applied Sciences

m 7 @7-5@@@

MwupoBoe aHepronotpebneHue B 2005 COMHEYHOE U3Nny4YyeHne Ha KOHTUHEHTbI BeTep 6uomacca Tenno 3emnu  Boda TEnno OKeaHoB, 3HEPrns BOMH

TeOpeTI/I‘-IeCKVIIZ N TEXHNYECKNI noTeHunan BO30OHOBNSAEMbIX UCTOYHNKOB QHEPINM No CpaBHEHUIO C
MUPOBbLIM 3HepronoTpedneHnem

ncToyHuk: Hegger, M.: ATnac
3Heprum
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ilcnonb3oBaHMe COJTIHEeYHOU ,#, EBZBusiness
g’ School

3 H e p rM M University of Applied Sciences

«ConHe4yHas NpuGbLINbL»

«lMaccmBHas npubbInb» «AKTMBHas NpUOLINb»
ATpuym OkHo "ennoTepmMmyeckmin yctaHoBKa doToBOMbTaAUKA
«MaccuBHasa npudbLINL» WcTounuk: Xerep, M: Obluee
o o npaBuUno MHXXeHepHbIX CUCTEM
[MaccuBHbBIN NPUPOCT CONMHEYHOM apans

3Heprumn gocturaetcs 6e3
AOMNOMHUTENBbHOIO TEXHWUYECKOrO
obopyaoBaHus. Beoa aHeprum
OCYLLECTBISIETCA Ha BCEX
pagnauMoHHO-NPOHNLAEMbIX
NMOBEPXHOCTHAX 30aHus.
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«[1accmBHasa npmoObLINb»

N
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\ X N e
\ < N ~——
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MNonoxeHne conHua neTom

e LY St
v e

[NonoxeHne conHua 3umomn

Gesamtstrahlung (W/m?)

Gesamtstrahlung (W/m?)

g . EBZ Business
'4’ School

University of Applied Sciences

800
600
400

200

T R TR T e
Sonnenzeit {(h}

M POOOITKNTENIbHOCTb MHCOJ1ALUNKN NNTETOM

WcTouHuk: XeiiHep, M: Obliee
NpaBuIo UHXEHEPHBbIX CUCTEM
3gaHus

[MpoJomKNTENBHOCTL MHCONALUK 3UMOA
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¢ EBZ Business

«MaccyBHas NpubbINbY - OKHa f¢! School

auflen innen aullen innen aulBen innen
=l =p =n
Sonnenenergie Metallbeschichtung | | Metallbeschichtung
100 %
T AN
\
=
Absorption Absorption
3% <~ B &
Reflexion = s
33 % Transmission = ~ 3
2% /_/J
é>
g-Wert =0,33 \Q g-Wert =06
L= U-Wert=1,2 U-Wert = 1,2
T-Wert = 66 % Ea— TWert =79 %
Beispiel: Gesamtenergiedurchlassgrad Sonnenschutzverglasung (S5V) Warmeschutzverglasung (WSV)
g=0,36 (36 %)

WcTouHuk: XeiiHep, M: Obliee
NpaBuIo UHXEHEPHbIX CUCTEM

PyHKUMOHalNbHbIE CTeKna
CornHeYHble NOCTYNNEeHNst MOryT CrieLmanbHO KOHTPONMMPOBaTbCS MO TUMY OCTEKINEHNS. SAan

B 3aBMCMMOCTM OT MNONOXEHNA METANMNYECKOrO NOKPbITUS HA OCTEKNEHUN pasnuyaoT
CONMHEeYHoe 1 TENNOM30NALNOHHOE CTekno. [na xopolwero obecneyeHnss AHEBHOMO
cBeTa TpebyeTca MmakcMmarnbHasi cTeneHb nepegayun (3HavyeHue ).
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He)xxenaemble conHeyHble ,#, EBZBusiness

www.ebz-business-school.de © 2020

Soennenschutz + WSV

Jalousie + WSV

Jalousie + WSV

Prof. Dr. Armin Just

g /' School
I-I OCTy I-I J-I e H M ﬂ University of Applied Sciences
P
100% O 100% O 100% O
~70% % ~35%@ ~30%%
Kein (zusdtzlicher) Vordach + WSV Nur SSV
Sonnenschutz + WSV
100% 100% = 100% \ =
O = O = O
~70%% = ~35%H} = ~18%%J
Kein (zusdtzlicher) Innenliegende AuRenliegende weroumc Klein, O

KOHOMUMOHUPpOBaHMe
nomeLlleHna
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ilcnonb3oBaHMe COJTIHEeYHOU ,#, EBZBusiness
g’ School

3 H e p rM M University of Applied Sciences

«ConHe4yHas NpuGbLINbL»

«lMaccuBHasa NpmodbINbY «AKTUBHasi NpNObLINbY»
ATpuym OkHo "ennotepmMmuyecknii yctaHoBKa doToBOMNbTaNKa
«AKTM BHas npmsblnb» WcTounmk: XertHep, M: Obwee
o o NPaBUo UHXEHEPHbLIX CUCTEM
AKTUBHbIA NPUPOCT CONTHEYHOM apans

9Heprum JoCTUraeTcs ¢ NOMOLLbIO
TEXHNYECKOro 06opyaOBaHUS.
PasnuyatloT conHevHble TensoBble
cuctembl (MPOU3BOACTBO ropsiven
BOAbI) N POTOINEKTPUYECKNE
cucTeMbl (MPOU3BOACTBO
9NEKTPOIHEPTUN).
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y ;’ EBZ Business
«AKTMBHas NpuodbINb» ¢/ School

University of Applied Sciences

3.30

IRASNARARNARRRRENNY!

u\\

PP PTIEIVIIIIIIIT OO S

3.32

3.33
WcTounuk: XenHep, M: ObLiee
McTouHuk: Lenz, B.: NPaBuUIo UHXXEHEPHbIX CUCTEM
YcTonumBast TExXHUKa 30aHuin rpagyc HakroHa Kornrekrtopa 30aHnA
www.ebz-business-school.de © 2020 Prof. Dr. Armin Just
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g . EBZ Business
[ennoTepmmnyeckne yCTaHOBKM /4! School

University of Applied Sciences

MnoLLagb CONHEYHOrO KomrekTopa: MnoLLaab CONHEYHOrO KomrekTopa:
~1,5-2,0m?/ nayenoseka ~2.5-4,0m?/ nhauenoseka

> =

opsiyasi Boga [opayas Boga
KOHTYp OTOMIeHns
+_ Il :
Hakonu- A HMpoBa c':g
Tenb HHbIV
ropsiyen ; Hakonu- ‘ 2
o | | 5 T
|_
2
- KOHTYp OTOnJ1IeHnA
lNogorpeB Npon3BOACTBEHHOM BOAbI MogorpeB Npon3BOACTBEHHOM BOAbI
+

rnoadep’kka oTonneHus

CornHevyHoe oxnaxaeHue Takke BO3MOXHO!
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ilcnonb3oBaHMe COJTIHEeYHOU ,#, EBZBusiness
g’ School

3 H e p rM M University of Applied Sciences

«ConHe4yHas NpuGbLINbL»

«lMaccuBHasa NpmodbINbY «AKTUBHasi NpUOLINbY»
ATpuym OkHo "ennoTepmMmyeckmin yctaHoBKa doToBOMbTaAMKA
«AKTM BHas npmsblnb» WcTounmk: XertHep, M: Obwee
o o NPaBUo UHXEHEPHbLIX CUCTEM
AKTUBHbIA NPUPOCT CONTHEYHOM apans

9Heprum JoCTUraeTcs ¢ NOMOLLbIO
TEXHNYECKOro 06opyaOBaHUS.
PasnuyatloT conHevHble TensoBble
cuctembl (MPOU3BOACTBO ropsiven
BOAbI) N POTOINEKTPUYECKNE
cucTeMbl (MPOU3BOACTBO
9NEKTPOIHEPTUN).
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¢ EBZ Business
doTO3INEKTPUYECKME YCTAHOBKU !4/ School

University of Applied Sciences

I'IepeMeHHbII7I TOK NOCTOSIHHbIN TOK

CYETUMK
S
Gartapes
cTabunu- j

MHBEPTOP 3atop

e

McTouHuk: Lenz, B.:
YcTonumBas TEXHMKA 30aHWUIN
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¢ EBZ Business
doTO3INEKTPUYECKME YCTAHOBKU !4/ School

University of Applied Sciences

ConHeyHble 6aTapen

Kpuctannuueckue TOHKOCIONHbIE
cornHeyHble 6aTapen cornHeyHble 6aTapen
| |
| | | I I
MOHOKPUCTaNMNYECKUA KPEMHUIA  MONMUKPUCTANNNYECKUN KPEMHUI amMOpP@HbIN KPEMHUI Meadb-UHAnA-ceneH KagMui-Tennypua

CreneHb 15-17 % 13-15% 6-10% 8-12% 8-10%
A PeKTUBHOCTHU
ﬂong Ha pbIHKe ca. 30% ca. 60% ca. 10% <1% <1%

uctovHuk: Hegger, M.: ATnac
3Heprum
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