2 PROMHOUSE - Promoting professional housing
= management in Kazakhstan and Uzbekistan

PROMHOUSE - NpodeccrmoHanmsaums ynpasneHns
KuanwHeim doHaom B KasaxctaHe v YsbekuctaHe

Be6uHap 16

KOHAULMOHUPOBAHWUE NOMELLEEHWUIA: BEHTUNALIUA,

OXNAXKAEHUE

1 BeHTUnauua

Ona obecneyeHns rMrMeHNYECcKoro KayectTsa Bo3ayxa BHYTPM 34aHMA Heobxoanmo B
onpeaeneHHble Nepuoabl BpeMeEHN 3aMeHNTb BO34yX B MOMELLEHUN, T.e. YAANATb U3
nomeLLeHnit Bo3ayx, oboraleHHbIN 3anaxamu, BOAAHbIM MapoM, YINEKMUC/IbIM ra3om
(CO2) u, BO3MOMKHO, 3arpA3HANOWMMM BELLECTBAMM, U 3aMEHATb €ro CBEXUM
Bosayxom. CKopocTb Bo3gyxoobmeHa (LW) nokasbiBaeT, KakK 4yacto Becb o0b6bem
BO3JyXa B MNOMELWLEHUM [O0MKEH ObiTb 3aMEHEH CBEXUM BO3AYXOM B TeyeHue
onpeaeneHHoOro nepMoaa BpeMeHu, Hanpumep, B TedeHne oHoro Yyaca. B Tabnuue 1
npeacrasneH o0630p pekomeHAyemblx CpegHUX MoKasaTenein Bo3ayxoobmeHa ans
TUMWUYHbIX Pa3MepPoB NMOMELLLEHWNIN, NAOTHOCTU 3aCENeHUS U Harpy3KM 3arpAsHAoLWMNX

BellLecTB.

Tab. 1: PekomeHAyemblie HOpMbl 8030yx006MeHd (Ha ocHose ducmons (2007 2.))*

Bug nomeweHus LW (n B yac)
Kunble nomeweHmnn 0,6-0,7
Tyanetbl 2-4

btopo 4-8
Cronosble 6-8
PectopaHbl 4-12
KnHoTeatpbl 4-8
Ayantopum 6-8
KomHaTbl Ans coBewaHmi 6-12
MarasuHbl 4-6

Heobxoanmbili BO34yX006MeH 06bIMHO oOb6ecneymMBaeTcd OTKPbITUEM OKOH BO
BHEWHEeN CTeHe, HO 4YacTo TaKKe W MeXaHWYEeCKUMW CUCTEMAMWU BeHTMAALMKU. B
BEHTUNALMOHHON TEXHUKE NPUHUMMNMANBHO Pa3/MYalOT ecTecTBEHHYo (cBo6oaHY!10)
BEHTUAALMIO M MEXaHMYecKylo. [paHuubl MeXay cBOBOAHON M mexaHWYecKow
BEHTUAALMEN (HAaNnpUMepP, BEHTUAALMOHHbIE CUCTEMbI, TAKXKE M3BECTHbIE KaK CUCTEMDbI
KOHAMUMOHMPOBAHMA BO34yXa) ABAAIOTCA NAABHbIMW M He BCeraa MNOHATHbIMM Ha
npakTuke. Ha puc. 1 nokasaHa BO3MOXHas KAacCUPUKaLMA CUCTEM BEHTUNALMM.

I Mucroxnb, Bonbdpam (2007): PyKOBOACTBO NO MHMKEHEPHOM TEXHUKE 34aHNIA. OCHOBbI MPOEKTUPOBAHNA U

npumepsl, 6-e usganue, KenbH, ctp.L14
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(HapyskHyt0 BeHTIAALAM BEHTUNALMMU U
NoBepXHOCTb) NpOBETPUBAHMA

BeHTuAALMA yepes I
BEHTU/IALMOHHbIE | ‘
LIAXThbl

C dyHKumein bes ¢pyHKUMMU
BenTunALmA Yepes BEHTUNALMM (C BEHTUNALMM (TONBKO
HAZACTPOIKY Ha HapYKHbIM BO34YXOM) PELMDKYAALMA BO3AVXa)
Kpblwe
YcTaHOBKa YcTaHoBKa
BeHTUAAUM- 4acTUYHOrO ans
OHHas KOHAMUMO- KOHAMUMO-
YCTaHOBKa HMpOBaHUA HMpOBaHUA
BO3A4yXa BO34yxa

Puc. 1: BeHmunayuoHHsle cucmembi?

1.1 EctecTBeHHaa BEHTUNALMUA

Mpu ectecTBeHHOW (cBOBOAHOI) BEHTUAALUMW ABUNKEHWE BO3AyXa B MOMeELLEHUM
06YCNOBNAEHO MWCKAOUYUTENBHO Mepenagamn [aBleHUs BO3/MEe M BHYTPU 34aHMS,
KOTOpble Bbl3BaHbl BETPOM U/MAK Nepenagammn TemnepaTyp, T.e. 63 TeXHUYEeCcKoro
obopyaoBaHMA U NPUBOLHOM TEXHUKM.

KaK yxe 06bacHANOCH, (ecTecTBEHHas) BEHTUAALMNSA 34aHUIA UAU NOMELLLEHUI 0BbIYHO
OCYLLECTB/ISETCA Yepe3 OKHA WM Apyrue peryimpyembie OTBEpPCTUs (Hampumep,
3aC/IOHKM), KOTOpble OCTAlOTCA OTKPbITbIMKU MO0 Ha KOPOTKOE BpemMs (MMMy/ibCHas
BEHTUNALMA), AMbo Ha 6onee ANUTENbHBLIM Nepuosd BpemeHW (HenpepbiBHas
BEHTUAALMA). B 6ONBLIMHCTBE 34aHMI MOXKHO KOMGOPTHO NPOBETPUBATL NOMELLEHME
B TeYeHue bosblLuel YacTu roga.

PasfaBuKHbIE OKHA M OKHO CO CpeAHernofBEeCHOW CTBOPKOW nyylue MOAXOAAT ANf
XOpOLWen BEHTUAALMM, YEeM OTKMAHbIE CTBOPKM, TaK KaK MOMNepeyHoe ceuyeHue
NPUTOYHOrO U BbITAXKHOMO BO34yXa OAMHAKOBO BE/IMKO M MOXKET PeryMpoBaTbCs no
Mepe HeobxoaAMMOCTH (CMm. puc. 2).

2 KnaitH, Onusep, LLnetrep, Mopr (2008): KoHauLMoHMpoBaHue nomeLeHui, basenb, 6ocToH, cTp.38

PROMHOUSE TpeHuHz 015 mpeHepos | KoHouyuoHuposaHue nomeweHuli | 122020



HOUSE= EBZ

CHapYXu

BHYTpMU

OTKMUAHaA
CTBOpPKa

Puc. 2: Tunel okoH?

cpegHeno
[ABecHas
CTBOPKa

pasaBuXxKHoe
OKHO

MpPU OTKPbIBAIOLMXCA OKHAX TOJbKO B OAHOMN HAPYKHOWN CTeHE BO3MOMKEH TOJIbKO
OAHOCTOPOHHWI BO3A4yX00b6MeH. B upeane BEHTUAAUMA L0/MXKHA OCYLLECTBAATLCA
nyTem CKBO3HOTO MPOBETPUBAHUA, T.e. Yepe3 OKHa C MPOTMBOMO/OMKHbLIX CTOPOH.
MosaToMy B KBapTMpax HeobxoaMmo obecneuntb AOCTATOYHYIO MNepPeKpPecTHyo
BEHTUNALMIO UK, MO KpaliHeN mepe, Yr10Boe NPOoBETpMBaHMe (Cm. puc. 3).

A A
CKBO3HOE yrnoBoe ‘
nposeTpMBaHune

I I 0AHOCTOPOHHEE

A IE gl A

v

Puc. 3: lposempusaHue Ha Yepmexce?

Takum obpasom, npuBeaeHHble B Tabauue 2 CKOPOCTM BO34yXO006MeHa, KoTopble

cneayetr NOHMMaATb KaK OpUEeHTUPOBOYHbIE 3HaAYeHUA, MOTYT 6bITb AOCTUTHYTbI C

NMOMOLLbIO MPOBETPUBAHUSA Yepes3 OKHa UK Gyru (NPY 3aKPLITOM OKHe).

3 KnaitH, Onueep, LneHrep, Mopr (2008): KoHaMLMOHWpOBaHMe nomelleHuii, basenb, BocToH, cTp.41
4 KnaitH, Onueep, LneHrep, Mopr (2008): KoHaMLMOHMpOBaHMe nomelleHuii, basenb, BocToH, cTp.41

PROMHOUSE TpeHuHz 015 mpeHepos | KoHouyuoHuposaHue nomeweHuli | 122020



EBZ

Tab. 2: Ckopocmb 8030yX006MeHA Mpu NPo8emMpuUsaHUU Yepe3 OKHA®

Bup, sBeHTUNALUM Yepe3 OKHA Bo3ayxoobmeH
OKHa, ABepu 3aKpbITbl (NPOBETPUBAHME TONBLKO Yepes dyrn) 0 po 0,5 Buac
OAHOCTOPOHHEE NPOBETPUBAHME, OKHA OTKUHYTbI, HET 0,8 no 4,0 B uac
PONIbCTAaBEHb

O4HOCTOPOHHEE NPOBETPMBAHME, OKHA HANOJ0BUHY OTKPbITbI 50010 Byac
OAHOCTOPOHHEE NPOBETPUBAHME, OKHA NOJIHOCTbIO OTKPbITbI! 9 go 15 B yac
CKBO3HOE NPOBETPMBaHME (4epes NPOTUBOMNOJIONKHbIE OKHA U no 45 B yac
Agepw)

Mpocroit  Bo3ayxoobMeH [A0CTUraeTcsa yxe uepe3 4 MUHYTbl «UMMYJAbCHOTO»
NpoBEeTPUBAHMA.

3TN  CKOPOCTM BO34YXOOOMEHA, KOTOpble MOMHO OXWAaTb B pesyabTaTte
NpPOBETPUBAHMA Yepe3 OKHA UAN GYru, OYeHb CUNbHO KoNebaoTca B 3aBUCMMOCTM OT
CKOPOCTM BeTpa M reomeTpumn 3gaHuA. MosToMy pasmepbl MOMeLLeHW/34aHnin ¢
€CcTecTBEHHOW BEHTUAALMEN OrpaHUYeHbl. Hanpumep, npu 04HOCTOPOHHEN OKOHHOW
BEHTUNALMW U BbICOTE NOMELLEHMA 40 4 M r1ybrMHa NOMELLEHUA He AO/KHA ObiTb B
2,5 pa3 6onblie, yem BbICOTA, NPU NMOMEPEYHOM BEHTUAALMKN — B 5 pa3 bonblie, yem
BblCOTa nomeleHna® (cMm. puc. 4). B cBA3N € 3TMM, N1aHMPOBaHWE aTPUYMOB ABNAETCA
XopolmMm cnocobom obecrneyeHns nogaym Bosgyxa M CBeTa B MOMELLEHNA B OYEHb
rnyb6oKNX 34aHUAX.

= 2,5xh = 5xh
1 [
—T
h =< 4,0m
e N, T s 1
T
B
O4HOCTOPOHHEE npoBeTpuBaHmne CKBO3HOe npoBeTpuBaHne

Puc. 4: MakcumanbHas 2aybuHa nomeueHus rnpu OKOHHOM rposempusaHuu’

Kpome Toro, CKOpocTb BO3AYyX006MeHa, KOTOPas MOXKET ObITb LOCTUTHYTA C MOMOLLbIO
BEHTU/IALMM OKOH, TaK¥Ke CUIbHO 3aBUCMT OT MOBeAeHWs noab3oBatensa. XoTa,
6e3ycNOBHO, NPEUMMYLLECTBOM SBAAETCA TO, YTO NO/Ib30BaTE/lb MOMKET Hanpamyto
B/IMATb Ha MPUTOK BO3A4yXa, Ha NPaKTUKe YaCTo 6bIBaeT CAULLIKOM MHOTO WU CAULLKOM
Masio BeHTMAAUMK. [lO3TOMY KOHTPO/IMPYyEMbIt BO34yX00OMeH He MoKeT ObiTb
AOCTUTHYT C MOMOLLbBIO YNPaBAAEMOW MNOAb30BaTENEeM BEHTUAAUMKM OKOH. Takum
0bpas3om, ecTecTBEHHas BEHTUAAUWA 4Yepe3 OKHA, NMOMMMO CBA3W C BHEWHUM
NPOCTPAHCTBOM, NpeasiaraeT BO3MOMKHOCTb MHAMBUAYANbHOIO KOHANUMOHUPOBAHMWSA
NOMELLLEHUA U, CNeA0BaTE/IbHO, BbICOKMIA YypOBEHb KOMPOPTa, HO 3TO MOXKET NMPMUBECTU

5 Knaitn, Onusep, LLineHrep, I?Iopr (2008): KoHauumoHMpoBaHMe nomeleHnin, basenb, boctoH, cTp.40
6 KomuteT no pabounm mectam (01.2012): BeHTUAALMA - TEXHUUYECKMe NpaBuaa Ana pabounx mect. ASR A3.6,

CTP.8

7 KnaitH, Onusep, LneHrep, Mopr (2008): KoHaMLMOHWpOBaHMe nomelleHuii, basenb, BOcToH, cTp.42
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K MOBbILIEHHbIM NOTEPSAM TeNaa B 3MMHee BpeMA U, TaKUM 06pa3om, oTpULATENbHO
NOBAMATb Ha dHepreTUYecKnii banaHc.

Kak BUAHO Ha puC. 1, BEHTUAALMA Yepe3 BEHTUNALMOHHbIE LWaxXTbhl U HAACTPOMKM Ha
KpbILEe TaK¥e OTHOCUTCA K rpynne cMCTeM ecTeCTBEHHOW BEHTUAAUMM, HO He byaeT
34eCb PacCMaTpmMBaTbCA B CBA3M C €€ HM3KOM aKTyaslbHOCTblO B MU/MLLHOM
CTPOUTENbCTBE.

1.2 MexaHnyeckaa BeHTUNALMUA

CornacHo puc. 1 noa MexaHMYEeCKON BEHTUNAUMEA MNOHMMAKOTCA KaK CUCTEMbI
BEHTUAALMW NPOCTOro TUNa (Hanpumep, BEHTUNALMOHHbIE LWAXTbl C BEHTUAATOPOM
WAN  BEHTUIATOPbI B HaPYXXHOW CTeHe), TaKk W CUCTEMbl BEHTUAALUN U
KOHOAVLUMOHMPOBAHUA BO34yxa, KOTOPble, Kak npaBuno, obpabaTbiBaloT BO34yX
LEeHTPaM30BaHHO M NOJAlOT ero B NMOMELLEHMSA Yepes CUCTeMbl pacnpegeneHus
Bo3Ayxa (Bo3gyxoBoAbl, wWaxTbl). CUCTEMbI BEHTUAALUMM W KOHAULMOHMPOBaAHMUA
BO34yXa KOHAMUMOHMPYIOT KayecTBO Bo3dyxa B nomeuweHun. OHM obecneumsatoT
HEobXO0AMMbIM TUTMEHUYECKUI BO3AYXOOOMEH M MOTYT UMETb OAHY MM HECKONbKO
YHKUMI TepmoobpaboTKK. ITO HaArpes, OXJaXKAEeHUe, YBNarKHEHUE U ocylleHue. B
3aBMCMMOCTM OT TOTO, KaK 0bpabaTbiBaeTCA NPUTOYHbIN BO3AYX, peyb UAET O:

- BEHTUAALMOHHbIX CUCTEMAX
6e3 MM TOIbKO C O4HOWN TepMMYECKON yHKUMen 0bpaboTKkn Bo3ayxa (Hanpumep,

TONIbKO Harpes)

- YacTMYHbIX cMCTeMax KOHANLMOHMPOBAHMA BO3AYXa
C ABYMSA WM TPEMA TEPMUYECKMMU GYHKLMAMN 06paboTKKM BO3ayXa
(Hanpumep, HarpeB 1 OXNaXKAEHWE UM HArpeBs, OXNaXKAEHNE N OCyLIEHWNE)

- CUcTemMax KOHAMLMOHNPOBAHUA BO3ayXa
CO BCEMMW YETbIPbMA TEPMUUYECKMMMU GYHKUMAMMU 06paboTKM BO3ayxa
(Harpes, oxnaxaeHue, yBnaxKHeHUe U ocylleHune)

bnarogapa BO3MOMHOCTM TOYHO obecneunTb M KOHAMUMOHMPOBATL TPebyembll
06bem NPUTOYHOTO BO34YXa, MeXaHNYEeCKUe BEHTUAALMOHHbIE CUCTEMbI MPEBOCXOAAT
Mo MMrMeHNYecKMM nokasatensim u, ocobeHHo B KOMBUHaLMK C peKynepaumen Tenna,
Kak MpaBWio, TaKkxe no 3HepronotpebneHuto. BeHTUAAUMOHHbIE CUCTEMDI
MCNONb3YIOTCA TaKKe TOor4a, Koraa reoMeTpus MOMELLEeHWA He no3BossAer
MCMO/1b30BaTb €CTECTBEHHYIO BEHTUAALMIO (CM. puc. 4).

Ll,eHTpaﬂbele cncrembl KOHOUULMOHMPOBAHMA BO34yXa BCeraa Tp86yI-OT YCTaHOBKMU
OYNUCTKN BO34YyXa, KOTOpble AOO0/1KHbI 6bITb YCTaHOB/NEHbI AaXe B OTAe/IbHbIX
nomewieHunAX, 60bLINX onpeaneneHHoro pasmepa (LI,EHTpa}'IbeIe BEHTUNALUNOHHDbIE
YCTaHOBKVI). Ecan KOHAUUMOHMPOBAaHMNE BO34yXa UEHTPA/IM30BAHO, BO34yX B 34aHUN
AONIXKeH pacnpeaenAaTbCA No BO3AyXoBOoAaM. O6bI4HO 3TO AenaeTca BepTUKaaibHO B

PROMHOUSE TpeHuHe 0158 mpeHepos | KoHOuyuoHuposaHue nomeweHuli | 122020



EBZ

)]

LLIAXTaxX U FOpPM30HTabHO B 06/1aCTU NOTO/KA. B AaHHOM cnyyae npu NPOeKTUPOBaHUK
TaKXe HeobXxoAMMO yUnTbIBaTb HEOBX0AMMOE NPOCTPAHCTBO.
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2,54 m

3eMIAHOM KaHan

Puc. 5: BeHmunayuoHHaa cucmema ¢ 3eMsAAHbIM KAHA/A0M U pexynepauueﬁ menna®

Ha puc. 5 NnoKasaHa TUNMYHAaA cMCTEMA BEHTUAALLMM XKUIOTO 34aHMA C peKkynepaumen
Tenaa v 3eM/IIHbIM KaHa/ioM. BXoZHble 1 BbIXOZHbIE OTBEPCTUA /1A CBEXKETO BO34yXa
OOJIXKHbI ObITb 3aLUMLLEHbI OT A0XKAA, NTUL, U HACEKOMbIX M HaX0AMTbCA Ha BbICOTE He
MeHee 3 M Hag, NOBEpPXHOCTbIO 3eM/M. Bbixoh BO3Ayxa uyepes MPOOMKEHHbIN Ha
rnybuHe okono 2,5-4 m 3eMNsHOM KaHan aAanHoi okono 30 m asnaseTtcs apdeKTUBHOM
MepOM 3KOHOMMM IHEPTUW, TaK Kak cOaNaHCUMPOBAHHAA TemnepaTypa NoYBbl JIETOM
OX/1aXKAAET HaPYKHbIV BO34YX, @ 3MMOI NoAorpeBaeT ero.

TOYHO TaK *Ke Tenno, MpUcyTCTBylowee B OTpaboTaHHOM BO3AyXe, MOXeT bObiTb
AobaBneHo 0bpaTHO B CBEXM BO3AyX MOCPEACTBOM peKynepauuu Tensaa vyepes
Ten1006MeHHMNK. B TeNN006MEHHUKE TENAbIA BbITAMKHON WU XONOAHbIA MPUTOYHbIN
BO34yX NepeceKatoTca, He cMelnBas ob6a NOToKa BO3ayxa, NpeaoTBpallas TemM CaMbiM
nepeHoC 3arpsasHALLWMX BelecTB. B 3aBucMmocTM OT TMna TennoobmeHHuKa KN/
pocturaet 90% n, TakMm 06pa3om, 3HaUNTENbHO CHUXKaeTcA NoTpebHocTb B oborpese.
Mpn cOOTBETCTBYIOWEM BbICOKOM CTaHAApTe Ten10n3000aLMN, TONIbKO Takasa cuctema
BEHTUNIALUN MOXKET MPUHECTU HeobxoaMmoe Tenno B 34aHWE U, TakMm obpasom,
CAEenatb HEeHYXXHbIM AOMONHUTE/IbHOE OTOMJIEHWE MNOMELLEHUH. B Takom cnyyae
roBOPAT O Tak Ha3biBaeMOM "NaccMBHOM Aome".

Pewatowmm ana KomdopTa B MOMELLEHUN sBAseTca crnocob pacnpeaeneHus
KOHOVUMOHMPOBAHHOTO BO3AyXa. B OCHOBHOM, B MOMELLEHUM MOXKHO BbIAENUTL TPU
TMNa BO34YLHOro NoToKa (cm. puc. 6):

- CmelwaHHaA BeHTMAAUMA
- BoITecHAOWAA BEHTUAALNA
- [puUTOYHAA BEHTUNALMA

8 KnaitH, Onueep, LneHrep, Mopr (2008): KoHaMLMOHWpOBaHMe nomelleHuii, basenb, BOcToH, cTp.48
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Puc. 6: lMomok 8030yxa 8 nomeweHuUU U O0CMUXCUMbIe CKOPOCMU 8030yx006meHa’

CmelwaHHaa BeHTUAAUMA — TUMUYHBIN TUN BO34YyWHOIo NOTOKa B nNnomelweHnn, npu
KOTOpOM I'IpVITO‘-IHbIﬁ BO34yX O6,CI,YBaETCﬂ C OTHOCMUTE/IbHO BbICOKOM CKOpPOCTbIO B
NOTO/IKE U CTeHE U CMeLllnBaeTCA C HenodBUXXHbIM BO3yXOM nNomeLlleHunA.

BbiTeCHAOWAA BEHTUNAUMA — 3TO TEXHONOTUA BEHTUAALUMW  MOMELLLEHWUI
CMeuunanbHoro HasHayeHus. 34ecb NPUTOYHbIA BO3AyX MOAaeTcsa No BCEW nJjoliaam
CTeHbl WMAW MNOTONKA W OTBOAMTCA C MPOTMBOMOJSIONKHOM CTOPOHbI. TUMUYHBLIMK
0613CTAMM NMPUMEHEHUA ABAAIOTCA OMEepPaLMOHHbIE M YUCTble NOMELLEHUA, TaK Kak
MCMO/Ib3YEMbIN TUN BEHTUIALMM O3HAYaeT, YTO MPUTOYHLIA BO3AyX M BO3AYX B
MOMELLEHMN HEe CMELLUBAIOTCA, CO34aBasA, TakMM 06pa3om, YpesBblYaiiHO unCToe
MPOCTPaHCTBO.

MpuToyHan BeHTUAALMA ABAAETCA ocobeHHO 3Heprocbeperatowmm u KoOMPOPTHLIM
TUMNOM BEHTUAALUMM. MPU NPUTOYHON BEHTUAALMM BO3AYX NOCTYNaeT B NOMELLEHWNE Ha
ypoBHe nona npu Temnepatype 2-3 K u Hu3KoM ckopoctu Bosayxa (<0,2 m/c).
Bnarogapsa sTomy BO34yX pacnpoCTpaHAETCA Mo NoJy NoOMeLeHua n obpasyeT "o3epo
cBexero Bo3ayxa". bnarogapa UCTOYHUKAM TeN1a B NOMELLLEHWUW, TAKUM KaK NI0AN UK
KOMMNbOTEPbI, CBEXKMI BO34YX MOLHMMAETCA K MOTOJIKY B pe3y/ibTaTe TeN1080ro iMdra
M, TakMm obpasom, obecneymBaeT KaxKaoro YesioBeKka AOCTATOYHbIM KOIMYECTBOM
CBexkero Bosayxa. Takum ob6pa3om, CKOPOCTb BO34yX00O6MeHa MOXKET BbITb CHUXKEHA
[0 rMrMeHnYeckn Heobxoammoro mmHumyma (LW 0,5 - 1,0/u), Tem cambiM CHUKaA
noTpebHOCTb B 3Hepruu. MNpuToyHan BeHTUAALNA paboTaeT HE3aBUCUMO OT FyOUHbI
nomelleHus U obbema 34aHUSA U MO3TOMY MOMKET NMPUMEHATbLCA B OYEHb FNYyBOKMX
3[@HMAX M 3anax C BbICOKOW MOTPeOHOCTbIO B BO3AYyXE M HU3KOW OXNarKAaoLLEN
Harpyskom (40 okono 35 Bt/m?), Hanpumep, B TeaTpax UM CMOPTUBHbLIX 3a/1aX, a TaKXkKe
B oducax.

1.3 KoHuenuua BeHTUNALUU

COBpEMEHHbIe, 3Hep|’03d)¢EKTI/IBHbIe 34aHNA NOCTPOEHblI MAaKCMMAJZIbHO repmMeTUHHO.
3TOT MeToA, repMmeTn4yHOro CTpouUTENDbCTBA XKenaTe/lIeH N UMeEeT CMbIC/1 C TOYKU 3peHUA
3Heproc6epera|ou.|,ero CTpouTenbCTtesa, HO Ha MpPaKTUKe OH BCe Yalle npusBoaAUT K

9 KnaitH, Onueep, LneHrep, Mopr (2008): KoHaMLMOHWpOBaHMe nomelleHuii, basenb, BocToH, cTp.49
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NOBbIWEHUIO BNA)KHOCTM BO3AyXa B 34aHUAX U KBapTMpPax, YTO MOMKEeT NpuUBecTU K
POCTY NAeceHu.

[na obecneveHna AOCTaTOMHOrO BO3AyX00bmeHa B 3Tux 3aaHuAx DIN 1946-6%°, kak
o6LIEeNPU3HaHHbIN  TEXHWYECKUI  CTaHAapT, GOpMy/aMpyeT  COOTBETCTBYIOLLME
npeanucaHus.

otn npeanncaHna OONXKHbl 6bITb noarBepX4eHbl Hepes pa3pa60TaHHy+0 KoHLUenuunn
BEHTUNAUNN N KaCaloTCA:

- HOBOTO CTPOUTENBLCTBA *KUbIX 4OMOB,
- CaHauMKM YacTHbIX (0AHOCEMEMNHbIX) U MHOTFOKBAPTUPHbLIX AOMOB, B KOTOPbIX
3ameHeHo 6osiee 1/3 cylecTBYOLWMX OKOH MK

- 0AHOCEMEWHbIX [JOMOB, B KOTOpbix 6onee 1/3 noBepxHOCTU  Kpbiwn
repmMmeTu3npoBaHoO.

Kak npasuno, HeobXoAMMOCTb MCNONb30BAHMA MEXaHNYECKON CUCTEMbI BEHTUNAALMK
BO3pacTaeT C POCTOM 3HEPreTMYecKMX CTaHA4apToB.

2 OxnaxkpeHue

Ona noaaepKaHna KOMQPOPTHbIX YCNOBMIA B NOMELLEHMAX MOXKET noTpeboBaTbCs
oxnaxkaeHue. Npn oTCYTCTBUM BO3SMOYKHOCTM €CTECTBEHHOTO OXaXKAeHUA (Hanpumep,
NyTeEM BEHTUAALMM OKOH), BO3MOMHO, MpuaetcA obecneunTb OXNaMAeHue C
NOMOLLbIO TEXHNUYECKMX CPEACTB.

2.1 WU3bexkaHune notpebHoCTM B  3Heprun  AnAa
OXNaXaeHus

HecmoTpsA Ha MCMonb3oBaHME BCEX CTPYKTYPHbIX (NaccuBHbIX) mep BO m3berkaHue
neperpesa 34aHuA MAN NOMELLEHMA NIETOM (TENI0aKKYMyAMPYIoWas cnocobHOCTb,
MPOLEHTHOE COOTHOLIEHWE MAOLWAAM OKOH, HanpaBAeHHOCTb, 3aliMTa OT CO/HLA U
T.0.), MoxeT noTpeboBaThCA AOMOMHUTENbHAA 3HEpPrua AAA OoxAarkKaeHua. ITo
NPOMCXOANT BCAKWUIA pa3, Korga NpUMpocT Tensa (3a CYET COIHEYHOro MU3AYYEHMUS U
BHYTPEHHMX TEMNOBbIX HArPy30K), KaK NoKa3aHo Ha puc. 7, cTaHoBuTcA 6oblie noTepb
Tenna (3a cHeT NoTepb Ha BEHTUALMIO M Nepeaayy), a u3bbITOYHOE TEMI0 HE MOXKET B
[OCTaTOYHOM  CTEMEeHM HaKanIMBaTbCA B  TEPMOAKKYMY/NUPYIOLWLMX  Maccax.
MoBbIWEHMA U NPEBLILEHMA MAKCUMAbHO XefaemMoi TemnepaTypbl B NomeleHun
MOXHO M36eKaTb TONIbKO C MOMOLLbIO aKTUBHbIX, T.€. MHKEHEPHbIX Mep.

10 Cranpgapt DIN 1946-6 (05.2009): BeHTUAALMOHHbIE CUCTEMDI - YacTb 6: BEHTUAALMA XUNbIX NOMELLLeHU
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BHewHwue Tennosble Harpysku:

ConHeyHoe usnyyeHue

BHYTpeHHWe TennoBble HarpysKku: TpaHcmucena
NHmnbTpauua

Nogmn .

OcselueHune 2 <

MallumnHbl I <

CocepHne nomeLleHns

Puc. 7: BHympeHHue u sHewHue merisossie Hazpy3Ku (no XaliHep 2010, cmp.58)

Ecan 6bl NOTPeBHOCTb B 3HEPTrUM ANA OXNaXKAEHWUA YAO0BAETBOPANACh C MOMOLLbIO,
Hanpumep, o6bIYHOM CUCTEMbI KOHANLMOHNPOBAHMA BO34yXa, TO 3TO BblN10 6bl OYEHb
SHEepProeMKMM NpPoLeccom, NO3TOMY B MHTepecax sHeprocbepeskeHmsa aToro cnegyer
nsberatb. [0 3TON NPUUNHE NETHAA TENIOU30NALMA, HAPAAY C acneKTamn KomdopTa,
TaK»Ke umeeT 0coboe 3HaYeHMe B Lenax n3bexaHnsa AonoaHUTEeNbHOM NoTpebHOCTH B
IHeprnn gna oxnaxXaeHuAa.

2.2 KOMHaTHble CUCTeMbI OXNaXKAeHua

Ecnn, HECMOTPA Ha PAaCcCMOTPEHME BCEX BbILEOMNMUCAHHbIX acnekToB U 3¢ dEeKTUBHYIO
CUCTEMY 3aLLMTbI OT COJMTHLA, TPEBYETCA AONOHUTE/IbHAA SHEPTUA A/1A OXIAKAEHUA C
Le/ibl0 YMeHbLUEHUS HEMXKEeNaTeNbHOro NOCTYMN/IEHUSA COJIHEYHOrO TEena, TaK Kak B
NPOTUBHOM C/y4ae NOCTOSIHHOEe KOMQOpPTHOe npebbiBaHME B 34aHMM  bOyaet
HEBO3MOXHO, TO A7 aKTUBHOIO OX/aXKAEHMA 34aHUA WUAM TMOMELLeHUs cnegyet
BbIOpaTb cMCTEMbI OXNaXAeHMA, paboTatowme ¢ MakCMManbHOM 3QPEKTUBHOCTbIO.
Hanpumep, cuctembl C BOAAHbBIM yNpaBaeHUem (Hanpumep, oxX/1axKaatoLme NoTonKK)
npeanoyTuTeslbHee CUCTEM C BO3A4YLWHbIM YyhpaBieHMeM (KOHAMLMOHMPOBaHUE
BO34yxa). Ha puc. 8 npeacraBneH 0630p CUCTEM OXNaXKAEHUA NOMELLEHWNIA.
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CucTema oxnaxaeHWA NoOMeLWeHWa

BozaywHo-sogAHan
Tonbro Bo3ayLWIHAA CucTema Ha eoge mcucmm :"
cucrema LieHTpankHan
yeHTpansHas/ ueHTpansHan/
AelleHTpanM3osaHHan ‘ ABUEHTPANNI0EaHHAR
Bentunaumonnas Oxnaxaatowme
yCTaHOBKA NOTONKA CucTema oTONNEHNA 1
YcTaHoBKa AnA BEHTHNALHMK
KOHAMLMOHWPOBAHWA Oxnaxgatowmii +
ELERE] napye Cucrema Ha Boge
AkTHEMIALMA
CTPOMTENBHELX

SINeMeHToR

Puc. 8: 0630p cucmem oxnaxcdeHus nomeweHuli (no Xalivep 2010, cmp.62)

B LWIMPOKO pacnpocTpaHeHHbIX CUCTEMAaX KOHAMLMOHUPOBAHUA BO3AyXa, paboTaoLmx
TONIbKO Ha Bo3ayxe (cM. puc. 9), oxnaskaeHue AOCTUraeTcAa UCKUYMTENbHO 3a cyeT
0bayBa XONOAHbLIM  MPUTOYHBLIM  BO3AYXOM. X004 OBbIYHO reHepupyeTcs
KOMMPECCUOHHOM X00AMbHOM MalMHON. B npuHUMne oH paboTaeT Kak TenaoBom
Hacoc, 3a UCKNOYEHNEM TOro, YTO 34eCh UCMAaPUTENb UCMO/b3YETCA A1 OXNaKAEHMA.
KomnpeccMoHHas XonoaunbHas MaliMHA MMeeT BbICOKYD MoTpebHOCTb B
3/IEKTPOSHEPINU, a  XOJI040MPOU3BOAMTENBHOCTL  4acTo  COMPOBOMAAeTcs
OrPaHMYEHMAMU C TOYKM 3peHusa Tensosoro Komdopta. Mo3ToOMy MO BO3MOMKHOCTU
cnepyet usberaTb €ro MCnosnb3oBaHua. OfHaKo COOTBETCTBYOLWMM 06pa3om
HanpaBAeHHbIN NOA3EMHbIA BO34YXOBOA MOMKET MPUBECTM K SKOHOMUU SHEPrUK, No
KpaiHeil mepe, B LeHTPasIbHbIX CUCTEMAX, 33 CYET NPeSBaPUTENbHOrO OX/IaXKAEeHMS
LEeHTPaNbHOro NPMTOYHOTO BO34yxa (CM. TakXke puc. 5).
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Puc. 9: Cucmema 8eHmMuAAUUU, yIpaAeasemMas mosabKo 8030yXOM (Makxce 8 Kayecmee
cucmemsl KOHOUUUOHUPOBaHuA 803dyxa)*

11 XelHep, Maiikn, Tunb, Autep/Pyodd, Ao (2010): ObLiee NpaBNAO UHKEHEPHbIX CUCTEM 34aHKMA. Ona
apxmuTekTopos, MIoHXeH, cTp.63
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JononHuTenbHble Mepbl MO SKOHOMWKU 3HEPTMU ANA cUcTeM, paboTaloLWMX TONbKO Ha
BO3/4yXe, BKIOYAIOT UCMOJIb30BaHNE CONHEYHON 3HEPrumn (ConHeyHoe oxnaxaeHue)
WAN  UCMNONb30BaHME UCNApUTENbHOrO oOxnaxaeHua Ana (npeaBapuUTenbHOro)
KOHAMLMOHNPOBaHMA NPUTOYHOrO Bo3AyXa (agnabatuueckoe oxnasxkaeHue).

B C/ly4dae BOAOHOCHbIX CUCTEM UCNONb3YHOTCA, B YHaCTHOCTU, OX/1axKaatowme NoToNKN U
TaK Ha3biBaeMaA akTuBauUMA CTPOUTENIbHbIX KOMMNOHEHTOB.

Oxnaxkpatowme NOoToNKU — 3TO NOABELUEHHbIE K MOTO/IKY CUCTEMbI, KOTOPbIE MOTYT
NOKPbIBaTb Pas/IMYHYO MO pPasmMepy YacTb MNOTOosKa. Ha nogBecHbIX MNOTO/Kax
YCTaHOBEHbI OXNaXKAaloLMe 3MEEBUKM, YEPE3 KOTOpPble TeyeT Boaa. Takum obpasom,
M3bbITOYHOE TEno yAanseTca M3 NOMELLEHUA M BblOpacbiBaeTca B OKPYKatoLWyo
cpeay. [Ana 3Toro TaK HasbiBaeMoro OOOPOTHOrO OXNAXKAEHWS MOTYT TaKKe
MUCNONb30BaTbC  PEeYHble MAM  NOA3EMHble  BOAbl, KaK npaBWao, 4epes
COOTBETCTBYIOLLNE TENO0OMEHHUKN.

MpYmMepHO NoI0BMHA Nepeaayn Xxon04a NPoOUCXoauT NPn NOMOLLM U3/TYYEHUA U NIETKO
KOHTpOAUpYyeTCA.
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Puc. 10: BodoHocHaa cucmema oxaaxcdeHus (oxnaxcdaroujuli nomosok)*?

Kak npasuio, 60onblinii KOMPOPT MOXKET 6biTb AOCTUTHYT MPU UCMOJSIb30BAHMM
NPEeNMYyLLLECTBEHHO M3/TyYatoLLMX CUCTEM, HaNpUMep, NPU aKTUBALLMM CTPOUTE/IbHBIX
3/1EMEHTOB. 34ecb TPybbl YKNaAbIBAOTCA 3Mee0bpasHo B A4P0 HETOHHOTO NOTO/IKA, U
yepes HUX TeyeT XonoaHan (M Tennas) BoAa, KOTOpas TEPMUYECKU aKTUBM3UPYET
3/1IEMEHT 34aHUNA B KayecTBe HAaKOMUTENbHOM macchl. [l03ToMy 3Ta cucTema NoAxXoauUT

12 XeltHep, Maiikn, Tunb, Autep/Pyodd, Ao (2010): Obuiee NpaBUNO MHXKEHEPHbIX CUCTEM 3aaHuMA. [na
apxmuTekTopos, MIoHXeH, cTp.63
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Kak ONs oxNaxaeHus, Tak u gnsa oborpesa. B pexume oxnarkaeHusa NoToK X0N04HOM
BOZbl B HOYHOE BPemMs Mo3BOJiAeT BbICBO6OAMTL TEMNO0, MOrnoleHHoe 6eToOHOM B
TeyeHue AHA, TEM CaMbIM CHUXKas Tpebyemyto AHEM OXNaXKaatoLLyo CnocobHOCTb.

=

7%

TepmoperyanposaHue CTpouTebHOro anemeHTa 90/10 TepmoperyanposaHue cTpoutenbHoro anemeHTa 90/10
Oxnaxaexue Tv=16°C OtonneHwue Tv=25°C

Puc.11: PacceusaHue mernna u x0a100a nocpedcmeom akmusayuu KomrnoHeHmoes™?

Mpepnocbinkoit Ana  GpYHKUMOHANBbHOCTU CUCTEMbI TEMMEepaTypHOro KOHTPOAS
31eMEHTOB 3/1aHMA ABNAETCA TepPMUYEcKan 40CTYNHOCTb BETOHHbIX NOBEPXHOCTEMN, T.€.
Heobxoanmo nsberaTb NOABECHbIX KOHCTPYKLMIA Ha NOTONKE.

YmepeHHble TemnepaTypbl BoAbl B nogatower Tpybe (Tv) nogxomaatr Aans
MCMO/1b30BaHNA C BO306HOBAAEMbIMMN UCTOUHUKAMM 3Heprnn. OQHAKO, KaK U B caydae
C CMCTEMaMM HaMoONbHOTO OTOMNEHUA, WX PEryJiMpyemocTb O4YeHb HWM3Kana M3-3a
Tena0BoOM MHepLMK BETOHHOW Macchl.

Mamepuan npedocmasneH npodg. 0p. A. KOcmom, Esponelickuli o6pazosamesbHbili
UeHmp 3aKOHOMUKU X¥UAUUHO20 xo3alicmea u Hedsuxcumocmu (EBLY),
EBZ Business School, e. boxym, lrepmaHus, 2020 a.

13 Knaitn, Onusep, LneHrep, Mopr (2008): KoHAMLMOHWpPOBaHWe NnomMelLeHuii, basenb, BOCTOH, cTp.72
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