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3agaum BeHTUNALUM:.

- BbiBegeHnue CO,

- BbiBegeHue Bnaru

- BbiBeaeHue BpeaHbIX BeLLECTB

McTouHuk: Knsn, O.:
KoHauumoHunposaHue
nomMeLLeHnmn
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TpeboBaHUS Kk Ka4eCcTBY BO3ayXxa !4/ School
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Bpems ncnons3osaHus A Copepxanue CO2 ¢
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O6oraweHne CO2 B knacce (150 m3, 30 4yenosek) BO BpeMS 1 NOCNE 3aHATUMN.

Bpems ncnonbsosaHus (90 MuH) ¢ BeHTURAUuen n 6e3 Hee Yepes OTKMAHbIE OKHa (3-
KpaTHbIN BO3QyXO0OMEH).

McTounuk: Knsin, O.:
KoHanumoHpoBaHve
NoMeLLEHUI
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TpeboBaHUS Kk Ka4eCcTBY BO3ayXxa !4/ School

University of Applied Sciences

Mpounseoacteo CO2 1 Heo6xoauMoe KONMYeCTBO CBeXero Bo3ayxa B OyaHen XKU3HU

Bua nearenbHocTH Bbiabixaembin CO2
nnTep B 4Yac

CnanbHa/oTabIX 10-13

YreHne/Tenesunsop 12-16

PaboTa 3a NCbMEHHbIM 19 -26
CTONIOM

HomawHsas yb6opka 32-43

PemoHT 55-75

Heobxoanmoe KonmyecTso
CBEXEero Bo3ayxa

Mpadomk: apxmTekTypHOe 6topo XaHnaa, Ppanbypr

=  Heobxoanmbin
KoappuumeHT

M3 B vac Bo3gyxoobmeHa 0,7

17 -2] =  MwuHumanbHasa

20-2¢6 rurmeHn4yeckas Hopma 0,3
zi :7422 = [ina naccusHoro goma 0,3-
90 -130 0.4

= [Ipegen anckomdopta 0,1 %
CO2

= BO3MOXHO yBenuyeHve 6es
BEHTUNALMM B cnarnbHe 4o
0,25%

= Ou4yeHb BaxeH 0OMeH Bo3ayxa
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Onarpamma namMeHeHUA KOHLUeHTpauum yrneKkucnoro rasa B Te4eHue

Heaenu B cnanbHe xunoro gaoma (Makk 1989)
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Tpebyemblli 06MeH Bo3ayxa '

Tab. 2: PekomeHdyemble HopMbi 8030yxo0bmeHa (L W)/

Bup nomewyeHun LW (n B uac)
Hunnbvle nomeleHums 0,6-0,7
3 s Tyanetsl 2-4
YauL = VroL
v Bropo 4-8
LY = 2 Cronosble 6-8
aum
PecTtopaHsbl 4-12
¥ Raun
KuHoTteatpsl 4-8
s : Ayautopun 6-8
Y oA Y FoL yauTop -
o) KomHaTbl gnsa coeelaHum 6-12
l % l MarasuHbl 4-6
5 MoTok ob6bema Bo3gyxa (KOnmM4ecTso
¥ = Boapyxa) (M3 B yac)
AUL = HapyxHbIi BO3ayx (CBEXuii BO3ayX)
FOL = OtpaboTaHHbIi BO3ayX Tab. 3: MuHumaribHbie MomokKu 0b6bemos sHewHez0 8030yxa 8 coomeemcmeuu ¢ DIN EN 15251
Bua nomeLyeHus Voul o1 10 03 7N x Person)
XKunble nomelleHns 95
KuHoTeaTpsbl, KOHLEPTHbIE 3arbl, My3eu, COPTUBHbIE 3arbl, - 20
TOProBbIE MOMELLEHNS] Sraume
OTaenbHble oduckl, ayauTopun, Knacchl, NOMELLEHNS A5 CEMVMHAPOB 30
PecTopaHbi 40
Bonblume oucHble NnomMeLeHns 50
NcTounuk: Knann, O.:
KOHﬂVILl,VIOHVIpOBaHVIe
romeLLeHnn
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Npaduk: KnaiH, O. (cnesa), FhG-IBP WryTtTrapt (cnpasa) MpoueHT Bo3ayxoobmeHa
[1/h]
Ckopocmb e030yxo0bMeHa npu NposempueaHUU Yepe3 OKHA 2,0 [ T'epmeTuyHoe 3gaHue +
Bup BeHTUNALMM Uepes OKHa BosgyxoobmeH npoBeTpuBaHMeE Yepes OKHa
OKHa, ABEpV 3aKpbITbl (MpOBETPMBaHWE TONbKO Yepes dyru) 0 no 0,5 B yac 1.6 nonb3oBaTensmu
OpHocTOpOHHEe NPOBETPUBaAHUE, OKHA OTKUHYTBI, HET 0,8 no 4,0 B vac
po/ibcTaBeHb 12 ||
OpHOCTOpOHHEE NpoBETPMBaHME, OKHA HAaNo/IOBUHY OTKPbLITHI 5 po 10 Byac -
OfHOCTOpOHHEE NpoBEeTPUBaHUE, OKHA NOAHOCTLIO OTKPLITH!! 9 no 15 Byac 0.8 I 1L
CKBO3HOE NpoBeTpUBaHKME (Yepes NPOTUBONONOMKHbIE OKHA U Ao 45 Byac CpegHss | | 1 OntumansHas o Ll
Asepu) Beru/uwuc-ia4 1 | sona H 11
MpocToii Bo3ayxo0bMeH A[OCTUraeTcA yxe uYepe3z 4 MWHYTbl  «UMMNYNLCHOTO»
NPOBETPMUBAHMSA. 0 ’_‘ |_| ] ’_‘ T
CeHT. Hosibpb AnBapb Mapt Man
MpoueHT BO3gyxoo6MeHa Npu NpoBeTPUBaHUN Yepe3 OKHa He BO3MOXHO noacyMTaTth! OTonuTenbHbIA NepuoA

. I"Ipemmyu.l,eCTBa: oTCcyTCTBUE OOMNOJIHUTESIbHbIX NHBECTUL NI
BbICOKOE Npu3HaHme nosrb3oBaTernen

XOPOLLIO NPU KOPOTKOM MMMYNbCHOM NPOBETPUBAHUN UMK
HOYHOM OXJTaXXOAeHUM

6e3 aKkcnnyaTayMoHHbIX pacxoaoB

= HepocTaTKu: yXygLweHne TennoBoro komgopTta 3MMou
Ka4eCTBO BEHTUNALUN CUIBHO 3aBUCUT OT MOSfb30BaTenNs
OTCYTCTBME peKyrnepaunmn Tenna
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[lpoBeTpMBaHME Yepes OKHa ¢’ School
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A A
‘paHuUbLI NPOBETPUBAHUA Yepe3 OKHaA:
* OJHOCTOPOHHEE NMPOBETPUBAHME: 2,5 BbICOThI
nomeLleHns HOOOE e W
* CKBO3HOE€ NnpoBeTpuBaHUE. 5 BbICOTbI NOMeLleHNs

v T

|
= 2,5xh = 5xh v
€« h W > 7
—T»
=F h=4,0m F=

i D : of s ieg S
ok : ;
OOHOCTOPOHHEE npoBeTpnBaHne CKBO3HOE€ MnpoBeTpunBaHne

McTouHuk: Knann, O.:
KoHaunumoHnpoBaHune
NomeLLeHnN
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LleHTpanbHble cucTeMbI ,#, EBZBusiness
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KOHAWULMOHMPOBAHUSA

University of Applied Sciences

LIEHTpaanble cuncrtemMmbl KOHAULNOHNPOBaAHUA

BeHTUNSLMOHHbIE YacTu4yHble CUCTEMBI Cuctembl
cucTEMBI KOHONLIMOHMPOBaHNA KOHOULIMOHMPOBAHNA
BO3ayxa BO3ayxa
ofHa TepMuyeckas
dyHKUMS 06paboTku OBe-Tpu TepMuyeckue YyeTblpe TepMu4eckue
yHKUMs 06paboTku yHKUMS 06paboTKM

Tepmuyeckue cpyHKUMA
o6paboTku

OxnaxpneHue
OTonnexune
YBnaxHeHue

OcyLueHne McToununk: XenHep, M.:
OObLee NpaBuUno MHXEHEPHbIX

cucTem 3gaHusa

LleHTpanbHble CUCTEMbl KOHOULMOHMPOBAHUSA KOHOMLMOHUPYIOT BO3AYyX B nomMeleHnn. OHu
obecne4ymBaloT HEOOXOANUMbINA B TMIMEHNYECKOM OTHOLUEHUM BO3OYXOOOMEH M MOTyT UMETb
dyHKLMIO TepMmnYeckon 00paboTkn. Tak Kak MexaHU4Yeckne BEHTUNALNOHHbIE CUCTEMBbI
obecneynBaloT HEOOXOANMbI 0ObEM NPUTOYHOTO BO3AyXa, OHU NMPEBOCXOAAT €CTECTBEHHYIO
BEHTUNSALMIO C TOYKMN 3PEHUS TUTMEHbI N SHEPTNN, OCOBEHHO B COMETAHMM C pekynepaumen

Ternna.
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LleHTpanbHble cUCTEMBbI ¢, EBZBusiness

'4’ School
KO Hﬂl I/I LI| I/I O H I/I po Ba H I/Iﬂ University of Applied Sciences
FOL . L §. = % AL
Z3m Z3nm
2,54 nm
AUL

3eMIAHOM KaHan

Cucmema noda4u u 8bi800a 8030yYXa € 3eMAAHBIM KAHAAOM U pekynepayuell menna

McTounuk: Knsin, O.:
KoHanumoHpoBaHve
NnomeLLeHnn

www.ebz-business-school.de © 2020 Prof. Dr. Armin Just
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LleHTpanbHble cucTembl ,#, EBZBusiness
g’ School

KO Hﬂl I/I LI| I/I O H I/I po Ba H I/I ﬂ University of Applied Sciences
- TexHU4YeCKUM NYHKT

MecTopacnonoxeHne TEXHUYECKOrO MyHKTa, Kak NpaBuio, BbibupaeTcs
Takum obpasom, 4ToObLI Nogada pecypcoB obecneymBanachb NPOBOLKOMN
OOWHAKOBOW AMMHbI N pa3MepoB. ATOMY CNOCOOCTBYET LieHTpanbHoe
pPacnonoXXeHne TEXHNYECKOro MyHKTa.

KpblLa
50
40 CucTrema KoHAMLMOHMPOBaHUA
Cuctema 4acTU4YHOro
S 30 KOHAMUMOHMpOBaHus (6e3
= yBraXHeHUs )
2 20 MPUTOYHO-BLITSHKHASA
o) BEHTUNALUSA
E
o 10 BbITsKHaa BeHTUNALUA
=
cpegHun aTax ; : : :
PeA 0 5.000 10.000  15.000  20.000  25.000

MoTok Bo3ayxa (M3 B yac)
TpebGoBaHuA K Nnowaan LEHTPOB ynpaBneHUs BeHTUnAumnen
(B cooTrBeTcTBUM ¢ VDI 3803)

- McTouHuk: XenHep, M.:

O6Lee NpaBUNo UHXEHEPHBIX
ezl cuCTeM 3[aHust
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Cuctembl 0TpaboTaHHOro BO3ayxa !4/ School

University of Applied Sciences

o .
7 N } BbITSXXHOI BO34yX

W, [1epes KpbiLLy

» [lpenmyuwiectsa:
OTHOCUTENbHO HU3KNE NHBECTULIMOHHbIE

3arTparthl,
HU3KMe IKCMNnyaTaLMoHHbIE pacXodbl Ha
BEHTUNATOPbI
» HepoctaTtku: % |
/
onTUManbHasa YHKLMSA TOMbKO Npu sosayx | OraneH a é
.
3aKPbLITOM OKHE, _,
noaBepXXeHa KnMmMaTU4ecKUM —— / j -~
BO3aencTBuam (byps), san yxs ryaner

BO3yX ',‘

‘ ’,\\\\\\\\\\\\\\\

6e3 pekynepaunu Tenna

= [loTtepu Tenna npunbn. 20 - 30 KBT-4/MZszs
B rop,

Y

Npadhmk: apxmTekTypHoe Gropo Xanaa, Ppanbypr
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CoBpemMeHHasa cuctemMa BeHTunauum  #
C pekynepauuen tenna

CBeXun NPUTOYHbIN BO3OYyX
MNOCTYNaeT B XuJble N cnanbHble
KOMHaTbl Yepes KnanaH npuToYyHoro
BO34yxa.

YcTaHaBnvBaeTCsi HanpaBreHHbIN
BO3AYLLHbINA NOTOK M 3aMOSHATCS
KOPWAOPbI.

BeHTMnAUMA 3arpsi3HEHHbIX
MOMELLIEHN (KyXHS, BAHHAsi KOMHaTa,
TyaneT U T.4.) Yepe3 BbITSHKHbIE
BEHTUNSALMOHHbIE KNnanaHbl.

Pekynepauunsa tenna 75-95%, Takmm
0bpa3omM BO3HUKAET TOMNbKO
npumepHo 2 - 7 kBTy/(M?a) TennoBbIX
noTepsb.

[1na o4eHb XONnoaHbIX OHEN,
NPUTOYHBLIN BO3QYX C NOAOrPEBOM
9MEKTPUYECTBOM UNU
OOMNOSTHUTENbHBIM OTOMMNEHNEM

www.ebz-business-school.de © 2020

V4

_4

MPUTOK

cnarnbHA

[

BbITAXKa

BaHHasA

EBZ Business

g /' School

University of Applied Sciences

-

NpUTOK

3an

)

BbiTsikKa

KYXHS1

 —

L

perucTp
npuToka
OTOMMEeHUs

|1

NnepeHoCHUK
Tenna BoO3ayx-
BO3ayX

OnNTUManbHO: NepeHoCHMK reoTepManbHoON
3Heprum

Prof. Dr. Armin Just

HapY>XHb
" BO34yX

PUNbTP
Hapy>XHor

0 BO3ZyXa

WcToyHuk: www.passiv.de
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LleHTpanbHaa cuctema BEHTUNALNU s ECBEO%Tsiness
C pekynepauuen tenna |

University of Applied Sciences

BEHTVII'IHLI,VIOHHaﬂ cncTeMa - NPpUTOHHO-BbITAXHAaA BEHTUNALUA (C peKynepaLu/leVl TEI'II'Ia)
CucTeMHoe peLueHne: HOBOe CTPOUTENIbCTBO MHOrOKBapTUPHOro AoMa

Mpadouk: Menuoc, goknag 4. MHHOBAUMOHHBIN dopym ebz 2013
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EBZ Business
School

University of Applied Sciences

LleHTpanbHas cuctema BEHTUNALIUA
C peKynepauunen tenna

BeHTUNAUMOHHAA cnctemMa - NPUTOYHO-BbITAXHAas BEHTUNAUMA (C peKynepauueﬁ Tenna)

CuctemMHoe peLwieHue: KOoMnreKkCcHasa caHauunsa

SEWE1DEWE2 58
54,91 m? 5504 m?

HEA 100 (Stutze) HEA 1€

TN\HEA 120 (Unterzug) HEA 120 |

['padbuk: Nenunoc, goknag 4. MHHOBAaLUMOHHbLIN dhopym ebz 2013

www.ebz-business-school.de © 2020 Prof. Dr. Armin Just
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LI,eHTpaanas:l CnUcrtema BeHTUIMAaunmn !y EBZ Business
g’ School

C pe Kyrl e pa L|| I/I e |7| Te I-IJ-I a - University of Applied Sciences

» [lpenmyuwiectsa:

BbICOKUI TEMMOBOW KOMAOPT,
BO30OHOBNEHNE BO3AyXa,

HageXXHasi Bo3ayLuHasa punbTpauus,
HageXHas pekynepauus Tenna

= HepocTaTku:

OTHOCUTESIbHO BbICOKME MHBECTULIMOHHbIE ] i
3aTpaTbl Npmbn. Ha 50 - 200 €/m2, Weeerrs |
bonee Bbicokas NOTPeOHOCTL B Nnowaau, [ RN
6ornee BbICOKME 3KCMIyaTaUMOHHbIE PACXOAbl e

Mpadouk: apxuTekTypHOe 6iopo XaHaa, Ppanbypr

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

o]
unep Menkui cuneTp NpefBapuUTenbHbIi HUNLTP B NEPEKPECTHBIM MOTOK
HapyXHbIV x i
BbiXOn  +22°C B03pﬂ);))'((' oG : BCTPEYHbIN MOTOK
| ’ YepTrex I= [nuHa obnactn
npuHLMna [ ! BCTPEYHOrO NOTOKA B
| l TEennoobmMeHHUKe
” 0TpaboTaHHbIN b= LWupuHa
nputok  +20°C Bo3gyx: 2°C - TennoobMeHHVKa
NepekpecTHbI NEPEKPECTHLIM BCTPEYHbLIN
noToK BCTPEYHbIN noTok
noToK |
nnowasb
BEHTUNATO
L P BEHTUNATOP TENNooBMEHHMKa 4-10 6-14
AOMONHUTENBH  —  1ennooGMeHHMK (M2) -
Oe oTonsieHne BbICOKOMN npodunb noToka 2 2t
[ANS O4eHb MOLLIHOCTH 3hhEeKTMBHOCTb
XONOAHbIX . il .
AHel pekynepauuu 25.99
V 50-70 70-80
Tenna (%) (92) Paul Warmeriickgewinnung
McTouHuk: http://www.abload.de/img/prinzip_bigo8st7.jpg McTouHuk www.paul-lueftung.de

* [lcnonb3oBaHHbIN OTpaboTaHHbIN BO3AyX (3KENTOro uBeTta) NpoxXoamT Yepes BO34yX0BOA4,
BblAEeNSeT Tenno Ha nnacTuHbl TENIO0OMEHHMKA U BbIXOAUT OXNaXOEHHbIM Kak
OTpaboTaHHbIN BO3aYyX (OpaHXeBbln).

=  CBexuin Bo3ayx (3efieHbln) NocTynaeT ¢ APYyron CTOPOHbI NaHeren yepes3 COOCTBEHHbIE
He3arps3HeHHble kaHanbl. OH 6epeT Tenno n OCTyneH B BUAE NPUTOYHOIO BO3ayXa
(KpacHoro upeTa) B HarpeTom Buae (HO Npuv 9TOM He pasrpyxaetcs).

= [1pMHUKUN NEpEKPECTHOro NoToka MMeeT B0SbLUYI0 KOHTAKTHYH NOBEPXHOCTb U, TaKUM
obpa3omM, 3HauMTeNbHO Boree BbICOKYIO CKOPOCTb peKkynepauuu Tenna - 4o npnon. 95 %.

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




Bo3ayx BEHTUNALMOHHON CUCTEMD 3%, EE&OE(%)Tsiness

Cn I/I LIJ KO M CyXO I\/JI ? University of Applied Sciences

Frischluft  Fosrtiaft
&0 m¥h BO m%h

niedrigere Luftmenge durch:
- kleinere Stufe

_suC: 3 g’;ms Frischiuft  Fortluft -5"{:: 3. g_."l"l'l:I
(B0 m*h)

120 m¥h 120 mih Wasserbeladung

Wasserbeladung
(entsprechend: 90% rel. Feu

i 3 gim*=17.6% rF.

575 gim® "
" bei RT 20°C

£33.5% r.F.

] |
1 3 gim*=17.6% r.F. |
F~4 1 beiRT20°C |
N
|

¥ 0
] At e e
e h Al

| +2.75 gim®

TIhE

k]

ity S i oty
- i

+4.13 gim®

L ]

Feuchte- v Li insg.
quelien H 330 gih

-

s

s o= =

= Caexunn Bo3ayx -5°C ¢ 90% uuncton BnaXHOCTM Bo3ayxa Harpesaetcs 0o 20°C um
3ateM nMeeT TosnbKo 17,6% 4ncTon BMaXXHOCTM BO3ayXa.

= BHyTpEeHHWEe UCTOYHUKK BRarun (nogu, UBETbl, NPUroToBNEHME NULLK, Ay U T.4.)
YBENMMYMBAIOT 3HAYEHME YNCTOW BNaXXHOCTU Bo3ayxa npumepHo 00 33%.

» Bo3gyx BOCNpMHUMAETCH KaK CIMLLKOM CyXOW npu Yncton BnaxkHoctn sosayxa <30%.

= Ecnn Bo3ayx BoCnprMHMMAaETCs Kak CIIULIKOM CyXOl, He0OXoAMMO orpaHuyYnBaTh
NOTOK BEHTUNUPYEMOrO BO3ayXa.

McTouHuk: www.passiv.de
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Bonblwoe cnacnbo 3a Bawe BHUMaHU¢

Mpod.ap. ApmuH KOcT
lNpopekmop
lMpogpeccypa ‘CmpoumeribHasi mexHuKka’

Fon +49 234 9447-723 | Fax +49 234 9447- 777 |
a.just@ebz-bs.de »
www.ebz-business-school.de )

EBZ Business School GmbH | Sprlngorumallee 20
44795 Bochum
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