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ANA BbIOOPa SHEProsPpPEeKTUBHbLIX CUCTEM BEHTUNALMN Aereco
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BJ/1arovyBCTBUTEJIbHOCTD

Cuctembl  BeHTUNAUMKM  Aereco  aBTOMATMYeCKW  HACTPaWBaloT
BO3/lyXOOOMEH B KaxAOW KOMHaTe B COOTBETCTBMM C TeKyLWMMM
notpebHoCTAMM. [Ina 3TOro rurpoperynmpemble JaT4nKA OTCAEXMBAIOT
COOTBETCTBYIOLLVIE NOKA3aTENMN B XKMMbIX 1 MOACOOHBIX (KYXHS, BaHHasA,
TyaneT) NoMeLleHuAX, rae BNaXHOCTb ABNAETCA BaXKHBIM MHAMKATOPOM
3arpA3HEHHOCTV  BO3[yXa. TeXHOMOrMA OnpefeneHna  BRaKHOCTY
NCNONb3YeTCA KakK B MPWTOYHBIX, TaK W BBITAXKHBIX YCTPOWCTBAX.
MnoLaab NPOXOLHOrO CeUYeHUA YCTPOMCTB BEHTUNALMN PerynmpyeTca
B COOTBETCTBUM C YPOBHEM OTHOCUTENbHOW BR@KHOCTA BHYTPU
nomMeLieHus.

3HaeTe nu Bbi?

Aereco n3obpena rurpoperynnpyemble BEHTUNALUMOHHbIE cucTembl B 1984 rogy. MpuHUmMn
pPaboTbl COBPEMEHHOro 00OPYAOBaHMA A0 CUX MOP OCHOBAH Ha TOW Ke TexHonorum -
1CMOMb30BaHMEe AaTunKa 13 noavamMmnaHom TKaHu. Ha cerogHsWHNn aeHb Aereco asnseTca
€AVIHCTBEHHOW KOMMaHuel, npeanaralollein BeHTUNALUMOHHOe 000pyaoBaHve C AaTuymKamm
BIAXKHOCTN ¥ MHAMKATOPAMM MHOPAKPACHOTO M3NydeHua ana OOHapyKeHUsa npucyTCTBUA
NoAen.
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KaydeCTBO BO34YXa, orcytcrane
NETYUNX OPraHNYeCKUX

coeMHEeHUW u
YrneKncnoro rasa

[leATenbHOCTb YenoBeKa v UCMonb3yemble MaTepuarbl OTAENKM 3haHVA Uiv MHTEpbepa
NPUBOAAT K 00Pa3oBaHMIi0 B BO3Ayxe MomelleHvs 3arpasHaALLmx Beliects. OgHYMM
113 OCHOBHbIX HEraTMBHbIX (aKTOPOB ABNAETCA MNOBbILEHHAA BNAKHOCTb, YIIEKUCIbIA
ra3 (CO2) n neTyune opraHWyeckre coefmHenVA. BblaeneHve yrnekncioro rasa
NPOVCXOANT NMPENMYLLECTBEHHO B PE3y/bTaTe AblXaHUA YenoBeKa 1 CONPOBOX/IAETCA
napoBblJeNieHneM; MMEHHO NO3TOMY M3MepPEHVe YPOBHS BNAXKHOCTM UIPAeT BaxHYto
pOsb NPK ONpefeneHny YpoBHS 3arpa3HeHs BO3AyXa B MOMeELLEHNIN.

3HaeTe nu BbI?

Mpwn OblXxaHUM uenoBeK BblgenseT OkoMo 19 NUTPOB YrNeKUcnoro rasa B yac. BeHTunAumA
- Haunydwuii cnocob nofAepKaHnA BHYTPEHHEro KauyecTBa BO3[yxa B COBPEMEHHbIX
repMETUYHbIX 3AaHNAX.
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COBMeCTNMOCTb co

BCeMUN BEHTUWITAUNOHHbBIMU
cncTtemMmamm

BHe 3aBMCMMOCTM OT TOro, mpearnoynTaeTe M Bbl €CTeCTBEeHHYIO,
MexaHWYeCKyto BEITAKHYIO AN TYOPUAHYIO CUCTEMbl BEHTUAALMY, Bbl
MOKeTe YCTaHOBWTb NpefAnaraemoe o6opyaoBaHe 1 BOCMONb30BaThCA
BCeMM MpeumyLiecTBami Hallen TexHonormu. Kaxpaa cuctema
MHOVBYAYaNbHA, MMeeT CBOWM OCOOEHHOCTVM W MpeAHa3HaueHa
ONA YCTAaHOBKM Kak BO BHOBb BO3BOAVMbBIX 3[aHWAX, Tak M Mpw
PEeKOHCTPYKUMKW.  [INA KaxAoro crydas Mbl MOXKeM MOCOBETOBATb Bam
HaWNyULWMIA BapyaHT peLLeHus.

3HaeTe nu BblI?

3a nocneaHne 26 net sHepProadGeKTUBHbBIE CUCTEMBI BEHTUNALIMN Aereco Obii yCTaHOBEH!
6onee yem B 3 MUNMOHAX JOMOB MO BCeMY MUPY. [laHHble CUCTEMbI MOAXOAAT /19 BCEX KIIbIX
nomMeLLEeHNI, Nof Moo 00pa3 U3HW 1 AN MoObIX MOrOAHbIX YCIIOBUIA.
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SHepPro3pPeKTUBHOCTb

YenoBeueckas aKTMBHOCTb B TeyeHMe [HA  MeHAeTCA, Mo3Tomy
TUrpoperyanpyemble  CUCTeMbl BEHTUAALMKM Aereco aBTOMATUYECKW W
NOCTOAHHO  PErynvpyloT BO3AYyXOOOMEH B KaxaoM nomelleHnn. OHu
He TOMbKO 00ecrneynBaloT XOpolee KayeCTBO BO3[yxa, HO U, COMIacHO
NCCNeAoBaHMAM, 3KOHOMAT 0 50% TennoBow 3Hepruu, waylwen Ha
NOLOrpeB BEHTUAALMOHHOIO BO3AyXa, MO CPaBHEHWIO C CUCTEMaMM C
MOCTOAHHBIM PACXOAOM BO3fyxa. BaKHO OTMETWUTb, UTO CUCTEMbI Aereco
MO3BONAKT SKOHOMUTb SHEPTIO HAa MPOTAXEHNI BCETO CPOKa SKCMyaTalmn.
TexHunyecKrie xapakTePUCTUKIL CO BPEMEHEM HE YXYALIAIOTCA, Tak Kak MPUHLMM
PabOTbl OCHOBaH Ha MPOCTOM MexaHu3me 6e3 NPYMEHEHWsA NeKTPUYEeCTBa.

3HaeTe nu Bbl?

MexaHnueckas cucTemMa  BeHTURNAUMM  Aereco  obecrneuviBaeT — MpaKTUUYecKn Ty ke
SHEProadOEKTUBHOCTb, UYTO M pekynepauus ¢ 80%-HOoW yTunmauven Tenna. TV AaHHble
6bIIM NOMyYeHbl B pe3ysibTate HaTypHOrO UCMbiTaHNs, NpoBeaeHHoro B 2008 roay MHCTUTYTOM
cTpouTenbHol dunsmkm OpayHrodepa B lepmaHun.
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KOMpOPT

KOMNOHEeHTbl  cUCTeMbI BEeHTUNAL NN Aereco O6'b€,£|,|/\HFHOT B cebe
NCKNKYUTENbHbIE  TEXHUYECKME  XapaKTepPUCTUKK 1 TMPOCTOTY B
O6paLLLeHVIVI. OHn YNPaBaATCA  VHTEIEKTYyallbHbIMX - AaTYMKaMK,
CMOCOOHBIMM  aBTOMATUYECKM onpeaenAatb  ypoBeHb  BIaXXHOCTU,
npucyTcTene J'IPO)J,GIZ n CTeneHb X akTMBHOCTU, YTO BITMAET Ha YPOBEHb
3arpA3HeHrAa BO34yxa B MOMeLLeHWN. BeHTVIJ'IﬂLLMOHHbIe yCTpOI;ICTBa
Aereco MPaKTNYeCkn He3aMeTHbl; CTUNbHbBIN ,EI'I/ISal;IH, obecneyysaet
naeanbHyto MHTErpaunto B nobom nomMeLleHnn. Bbl He 3ameTute
MPUCYTCTBMA CUCTEMbBI BEHTUNALWK, HO OUWyTUTE KOM(I)OpT, KOTOpr;I
OHa CO3daeT.

3HaeTe nu Bbi?

KombopT Haxoaawmxca B MNOMELleHUV Moaei ABAAeTCA Upe3BblYaliHO BakHbIM. Ecnm
BEHTUNALMOHHAA cucTeMa OyaeT AOCTaBAATb HeynoOCTBa: »MAbLOB CTaHeT GecrnoKouTb
CKBO3HAK MAN WyM, TO, Takaa c1ucTemMa byaeT NoaBepraTb PUCKY Kak 340POBbE ftoAel, Tak 1
KOHCTPYKLMIO Camoro nomeLieHra. MIMeHHO mo3ToMy Mbl MpraaemM AaHHOMY acmeKTy Takoe
BaXKHOE 3HayeHwe.
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OTCYyTCTBNE KOHAOEHCATA

A rnJeceHu

Kak npaBuno, nneceHb obpasyetcA B MOMeL|eHUAX C MOBbILLEHHON
BIAXXHOCTBIO (KyXHA, BaHHasA), MO3TOMY Aereco nprMeHAeT TeXHONOMMIO
TUrPOPEryNIMPOBaHNA KaK [18 MPUTOUHBIX, TaK 1 BbITAMKHbIX YCTPOWCTB.
Takum obpa3om, ans obecneyeHna MNOCTOAHHONO BO3AYXOOOMeHa
N YCTPaHEHWUA W3NWWHeM Bnark, BO3AYLWHbIA MOTOK aBTOMATUYeCKn
perynvpyeTca B COOTBETCTBUM C YPOBHEM BN@ZKHOCTM  BHYTPU
MOMELLeHWIA, NCKITIoYas MPUUKHbBI 06pa3oBaHMA KOHAEHCATa 1 MieceHu.
Tem cambiM, Aereco crnefuT 3a 300POBbEM JOAel B MOMELIeHMsAX, a
TaKKe 33 COCTOAHNEM KOHCTPYKLMM CaMOTrO 3[aHus.

3HaeTe nu Bbi?

[MbineBble KNeLwy MoryT PacnpOCTPaHATLCA TOMBKO NPK ONpeAeneHHbIX YCNOBMAX, CBA3AHHbIX
C TemMnepaTypon 1 BAAKHOCTLIO: Npu 24°C 1 OTHOCKUTENbHOW BAAXHOCTH B 75%. CHIKeHWe
OTHOCUTENBHOM BNAXXHOCTM Ha 5% MO3BONAET COKPATUTL OOBEM MblfeBbIX Kiellel B LecTb
pa3. [Mpu ypoBHe BNaXHOCTV MeHee 45% OHM 1CUe3atoT BOBCe.
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MOKN3HEHHAA DKOHOMWNA

C yyeTom HeOOMbLIWX KamnWTanbHbIX 3aTPaT, HU3KOM CTOMMOCTYM YCTAHOBKM 1 TEXHWUUYECKOro
OOCNYKMBaHMS, OTCYTCTBMA  DKCMIyaTaLUMOHHbBIX  PAacXOA0B Y HanMuMa  HadeKHoro
000pYyA0BaHNA, MOMOralLLEro SKOHOMWUTb 3HEPTWo, eCTeCTBEHHad CUCTEMA BEHTUNALMA
Aereco vfeanbHO MNOAXOAMT ANA  COOCTBEHHUKOB HEABWMMKMMOCTY, apeHAaTopoB W
IOMOBNAfleNbLEB C SKOHOMUYECKOW TOUKM 3peHMs. AHANOMMUHO, CUCTEMbI MEXaHUYeCKon
BbITAXKHOWM BeHTUNAUMM Aereco ABNAIOTCA OTANYHOW ansTepHATUMBOM pekynepaunn, Tak Kak
3aTpaTthl Ha YCTaHOBKY HECPaBHWMMO MeHbLUe, a 3KCMTyaTalMOHHble 3aTpaThl NpakTUYecKu
otcyTcTByloT. CornacHo wccnefoBaHnam MHCTUTyTa cTpoutensHon dusmkn OpayHrodpepa
B lepmaHun B 2008 rofy, AOMOMHWUTENbHbIE 3aTPaTbl, Bbl3BaHHblE TemaonoTePAMM MpK
MCNONb30BaHNUM CUCTEM MEXaHWNYECKOM BbITAXKHOV BEHTUNALMYK Aereco, COCTaBNSIOT BCero 47€
No CpaBHeHMto € 80%-HOW CUCTEMON peKynepaunn Tenna. 3T0 HAMHOTO MeHbLUE eXerofHbIX
3aTpaT Ha cMeHy GUNETPOB /1A NOA0OHBIX YCTPOMCTB. B KOHEUHOM CUeTe, UTOroBas CTOMMOCTb
000pYyA0BaHWA, MOC 3aTPaThl Ha JOCTABKY 1 YCTAHOBKY CUCTEM peKyrnepalvn Tenna He nayT
HW B Kakoe CpaBHEHWe C 3aTpaTamm Ha CUCTEMY MEXaHWMUECKON BbITAXHON BEHTUAALMM Aereco
naxe 0e3 yueTta 00A3aTeNbHON eXXErofHOM 3ameHbl GUIbTPOB.

3HaeTe nu Bbl?

MccnenoBanne VHcTUTyTa OpayHrodepa Takke ACHO MNPOAEMOHCTPUPOBANO SKOHOMUIO
SHEPrUM NPW UCNOMb30BaHWMN eCTECTBEHHBIX CUCTEM BEHTUNAUMW. Bonee noapobHyio
MHOOPMALMIO BbI MOXKETE HAMTL Ha Halux BebcalnTax.
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NPOCTOTa YCTAHOBKWN

PWTOUHbIE 1 BLITAXKHBIE YCTPOMCTBA, BEHTUMATOPbI MHAVBMAYabHbIE
WA OA  MHOTOSTAXHbBIX KWIbIX [JOMOB, Hapy»KHble KO3bIPbKM  C
KOHTPOMEM MOTOKa BO3[yXa - BECb aCCOPTUMEHT MPOAYKLMK Aereco
ananTMpoBaH K MPOCTOMY MOHTaxy. OTCyTCTBYeT HeOOXOAMMOCTb
B YCTaHOBKe BO3[yXOBOMOB [/1A MPUTOKAa BO3AyXa; ObLME 3aTpaThl
CBEAIEHB K MUHMMyMY. KOMNaHua COTPYAHMUAET C  MOHTAKHbIMM
opraH13aUmAmK, 4To NO3BOMAET OKa3blBaTb NMOAAEPKKY MPW YCTaHOBKe
obopyaosaHusa Aereco.

3HaeTe nu Bbl?

C TOUKM 3peHUA CTOMMOCTW, CUCTeMa BEHTUNAUMW C eCTeCTBeHHbIM MPUTOKOM BO3Ayxa
BbifOAHEee CUCTeM BEeHTUAALMKM C MeXaHWYeCKVM TMPUTOKOM; 3aTpaTbl e Ha YCTaHOBKY
MEXaHWNUYeCKOW BBITAXKHOW BEHTUAALMM BABOE MeHblle 3aTpaT Ha YCTAHOBKY CUCTEMbI C
pekynepaumen Ternoson SHeprmn.
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30 neT rapaHTW

HaumHan ¢ 1984 roga, Koraa Aereco 13obpena rurpoperynvpyemsiii
[laTyuK, 3aBOJOM KOMMaHuM Bo DpaHumu 6bino BbinyuieHo 6onee 16
MUIIMOHOB eAVHNL, NPOAYKLMK. Mbl HACTONBbKO YBEPEHbI B KayecTse
M HAOEeXHOCTM HalWX AaTYMKOB, YTO MpefocTaBndaem Ha Hux 30 net
rapaHTuu.

3HaeTe nu BbI?

Bce Hawwm rmrpoperynmpyemble  Aatymnkn pa3pa6OTaHb\ TakM o6pa30M, yTOObl BCE WX
XaPaKTEPUCTUKN COXPaHANNCH B TeYeHue NpOoLAOSIKUTENIbHOIO BPREeMeHN. bonee ToOro, Bo
n3bexxaHue nonafgaHnAa Mnbiin, OHWM HMKOrAa He pacnofiaratotcA HenocpenctseHHo B 30He
BOS)J@V\CTB\/IH BO3yLWHOro NOTOKa.
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CoOTBeTCTBYET
TPeOOBaAHUAM SHEPreTUYeCKOw

3PPEKTVBHOCTM 30aHUN

28 mas 2010 roaa, Nprkaszom MnHUCTEPCTBa pervoHanbHOro pasBmTUA Poccuitckom
DepepaunyiNe 262, 6binm yTBEpX AeHbl < TPeO0BaHNA SHEPreTUYECKON SPHEKTUBHOCTY
3[@HWI, CTPDOEHMWIA, COOPYXKEHMIA». B UeTbipHAALATOM NYHKTE COAEPKMTCA TpeboBaHMe
06 060pyAOBaHNM 3[aHNIA «...yCTPOWNCTBAMM, ONTYMU3MPYIOWMMM PabOTY BEHTCUCTEM
(BO3[yX0OMNpOnyCKHble KNarnaHbl B OKHAX MM CTeHax, aBBTOMATUYECKM obecrneymnsaiolime
nofayy Hapy*kHOro BO3fyxa Mo MNoTpebHOCTW..)». Cpean MNpUCYTCTBYIOWMX Ha
POCCUINCKOM  PbIHKE OKOHHBIX U CTEHOBbIX BO3AYXOMPOMYCKHbIX  (MPUTOUHbBIX)
YCTPOMCTB, KnanaHbl Aereco ABAAIOTCA OOHVMMU W3 HEMHOTMX aBTOMaTUYEeCKMX.
Kpome TOro, oHM ABAAIOTCA €AMHCTBEHHBIMK, FAe YNpPaBieHne NMPUTOKOM BO3AyXa
OCYLLECTBNACTCA C MOMOLLbIO AaTyMKa-MPUBOLA, Pearvpylowero Ha u3MeHeHve
BNaXXHOCTM BO3/1yXa B KM/IOM MOMELLEHNMN, T.€. «MO NOTPEOHOCTUY.

3HaeTe nu Bbl?

TpeboBaHVA MO HOpMMPyeMomMy 6a30BOMY YPOBHIO YAENbHOrO Pacxofa TernaoBoOW 3Hepriu,
ocobeHHo ¢ 2016 1 2020 rofoB, HEBO3MOXKHO BbIMOAHWTE TOMBKO MyTem yTernaeHus CTeH 1
OKOH 63 MEPOMNPUATIIA MO CHIKEHWMIO 3aTpaT TeMna Ha NoAorpes BEHTUAALMOHHOIO BO3AyXa
(B COBpEeMEHHbIX 3faHnax 310 nprmepHo 50% 0O0LLVX TEMNOBbIX NMOTEPD).
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