MNoapep>kaHue TpebyeMon BJIAXKHOCTU BO3AyXa B NOMELLEHUMN
6acceMHa

AR

B HacTosilee BpeMsi Hannume 6acceitHa B 3aropogHoM AoMe CTaHOBUTCS HOPMOM. Kak nokasbiBaeT OnbIT, Npu
npoekTupoBaHum 6acceiHa 3aka3uymK Yalle Bcero obpallaeTcs K CTpouTenbHoM opraHusaumm. CTpouTesnbHas
opraHusaums B cuiy cneundnkm cBoeit paboTbl 60Mblle 3aHMMAETCS CTPOUTENbHLIMM BOMNPOCAMU U, Kak 3TO He
rneyanbHoO, MHOTrAa HeAOCTAaTOYHO 60MbLLIOE BHUMaHWNE yAeNsieT peleHunto nNpobneM, CBA3aHHbIX C N36bITOYHOWN
BJlaroi, koTopas obpasyeTcs Npu UCNapeHnn ¢

- NOBEPXHOCTWN 3epKasna BOAbl;

- NMOBEPXHOCTM MoJia, KOTOPbIA, Kak NpaBuio, TOXe YaCTMUYHO 3anuT BOLOM;

- MOBEPXHOCTU Tena naen, nonb3yrwmxcs 6acceiiHoM.

N36bITOYHas BNara npu onpeaeneHHbIX YCNI0BUSAX, O KOTOPbIX MOAPOOHO Mbl pacCKaXeM Huxe,

- KOHAEHCcMpyeTca Ha okHax ("3anoTeBlwune" okHa);

- KOHAEHCUPYETCS Ha CTeHax C AOPOrov OTAENKOW;

- BbI3blBaeT KOPPO3MIO METANNIMYECKUX KOHCTPYKLMN NOMELLEeHUs;

- NOAHMMAETCA C TEN/bIM BAXHbIM BO3AYXOM Ha BEPXHWE 3Ta)KW 34aHUA, rAe MOXET HaXOAUTbCS NapKeT, KOTOPbIA
B CBOK oyepeab HauuHaeT "B3ayBaTbca';

- co3faeT ANCKOMPOPTHbIE YCNOBUA NIOAAM, HAaXOASLWNMCS B NoMelleHun baccenHa.

OTa cTpalwHas KapTMHa He noj Halwero Boobpa)keHus, a nevasibHbln onbIT "cyacTaneoro" obnagatens WMKapHOro
6acceitHa, KOTOpbIN NpeanoYen HaweMy TEXHUYECKOMY peLleHuto "ycnyrn" cTpouTeNnbHOW opraHmMsaumm, He
MMeIoLEeN HM Manenwero npeacTtaBieHns o Gusnke NpoLeccoB BblAeNeHMS Bfnarn ¢ NOBEPXHOCTU 3epKasia Boabl U
MorfoweHns 3Tol BNarM BO3AyXOM, a TakXXe O pa3/iMyHbIX cnocobax peleHns AaHHOW Npobnemsl.

M3 BbllecKka3aHHOro MOXHO cAenaTb OCHOBHOM
BbiBop - B JIOBOM nomelleHnn 6acceitHa Heobxoammo ncnonb3losatb Cuctemy MoanepxxaHuns Tpebyemon BnaxHoctn Bo3ayxa (aanee
- CMTBB).

Mpexnae, yeM HayaTb onpeaenaTbcs C BbIbopoM Tuna u TeM 6onee npomnssoamnTensHocTelo CMTBB, HEOBXOAUMO BbINMOJIHUTDb psig
OCHOBHbIX pacyeToB:

1. OnpenenuTb 3HayeHne TpebyeMonm OTHOCUTENBHOWM BNIAXXHOCTU BO34yXa B nomeweHnn 6accenHa.

2. OnpenenuTb KONMYECTBO UCMapuBLUENCS BOAbI.

3. BbibpaTtb cnocob yaaneHuns n3bbITouHON Bnaru.



HauHemMm c Tpebyemoro sHaueHun
OTHOCUTE/IbHOW BNAXXHOCTU.

Kak Mbl yxxe 3Haem, CMNTBB B nepsyto
oyepeab NPUMEHSAIOT ANS UCKITIOYEHUS
KOHAEHCaLMnN BOASHbIX NapoB Ha
BHYTPEHHEIN noBepxHOCTM
orpaxxaatoLlmx KOHCTPYKLUNi
nomeweHns 6acceriHa. KoHaeHcauvs
BOASIHbIX NApPOB NMPOUCXOAUT B TOM
cnydae, Korga temnepartypa

BHYTPEHHEN NMOBEPXHOCTU
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nomelleHns bacceriHa HMUXe -
TemnepaTypbl TOYKWM POCbI Bo3ayxa B L, C Temnepatypa Bo3ayxa: 30 rpad. lenscua
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MOXHO caenaTb BaXHbIN

BbiBoA: HE0b6x04MMO yAENSATL 60/bLLIOE
BHUMaHUE TEMN0MN30/15UNN
orpaxaaroLmx KOHCTPYKLMi
nomewyeHnsi baccesiHa, Kotopas
"Hukorga He 6bIBaeT nnLHeN".

Ho Bo3HMKaeT oyepeaHon Bonpoc: "A
KaK e y3HaTb TeMnepaTypy CTEHKM
BHYTPW NoMeLlleHuns baccenHa?"

Ona 3Toro Heo6xo0AMMO NPOBECTU
pacyeT TeNJIONPOBOAHOCTM Yepes
orpaxaarLlyo KOHCTpyKUMIo. ITOT




pacyeT MOXHO BbIMOSHWUTbL MPU MOMOLLM
6ecnnatHon ONLINE nporpamMmbl 13
pasgena NMPOEKTUPOBLUWKY/PACHET
TEMNOMNPUTOKOB/YEPE3
OMPAXIAIOLLYIO KOHCTPYKLMIO Ha
caiite BMO DIP:

WMcxoaHele AaHHbIE: BuoHbies  wa Bloalr ru

TeMnepaTypa BO3AYXA CO CTOPOHBI yAMUBl: -25 rpaa. Llenscua
CHOpOCTE OBMAEHWA BO3OYXE CO CTOPOHEl YAMUE: 5 MfC
YUeT OonoNHMTENBHOMD NEpENana TEMNEPaTYpel CTEHEBl, NOABEPMEHHON COMHEYHOMY HArpeey: He YUMTEIBAETCA
lUupoTra mectHocT: 50 rpaa.

AnvHa orpaxoarel KoOHCTPpYKLMKM: 1 M
BrICOTE Orpamaatoleid KOHCTPYRLMM: 1 M
MaTepwan I cnoq: cTexno
TonwwHa I cnoa: 4 MM
MaTtepwan II cnoq: sozayx
TonwwHa II cnoa: 14 MM
MaTtepwan III cnoa: crexkno
TonwwHa III cnoa: 4 MM
TeMnepaTypa BO3OYXA BHYTPHM noMeweHua: 30 rpaa. Llenscua
OTHOCHTENBHAA BNAaXHOCTE BO3AYXA BHYTPM NoMeweHMa: 70 %
CHOpOCTE OBMMEHWA BO3OYXE BHYTPM NoMewsHua: 0.5 Mfc

PesyneTaTel pacyeTa:

KoaddgrunenT Tennonposoarocty I cnoa - crekno 1.15 BT/{m*K)
KosdupuumeHT TennonposoaHocti 11 cnoa - sosayx 0.026 BT/ (M¥E)
KosdupuumeHT TennonposoadHocti 111 cnom - crekno 1.15 Brf{M*K)

KosdupuUMEHT TENNDOT.AAYM CO CTOPOHBI YAKUb: 25.4 BT (M2¥K) npu 5 M/fc
KosdupuUMEHT TENNDOTAAYM CO CTOPOHBLI NOMEWEHKA: 7.6 BT/ (M2*K) npu 0.5 M/fc
TeMnepartypa NOBEpXHOCTH OrpaMaaiULel KOHCTPYKLUWKM CO CTOPOHbl YhKUe!: -24.81 rpaa. Llenscua
TeMnepartypa NOBEPXHOCTH OrpaMaakilel KOHCTRYKLUWKM CO CTOpOHbl NoMelweHua: 19,35 rpaa. LenscuA
TeMnepatypa 'TOYKKW pocchl’ BO3OyXa CO CTOPOHEl NOMEWEHWA: 23.926 rpaa. Llenbcua

BHUMAHME!!! BoaMoXXeH KOHAEHCAT HA BHYTPeHHel NoBepXHOCTU CTeHbl!!!
Mnowanb orpaxaswel KoHCTpyYKUKMK: 1.00 M2

KosdupuumedTt Tennonepenaun: 1.396 BT/ (M2¥K)
TennonpuToK Yepes orpaxaarly KOHCTpYKEUKD: -50.96 BT

puc. 2

Kak BMAHO M3 pucC. 2, Mbl NPOBENN pacyeT TEMIONOTEPb Yepe3 OKOHHbIMA NpoeM yaenbHoOW naowaabio 1 M2 ans
3UMHEero nepuoja aKcrjyatauum nomelleHus 6accenHa npym Nnogaep>XaHum BHYTpW nNoMelleHus baccenHa
TemnepaTypbl Bo3ayxa +30 rpaa. Llenbcus n pasnnyHbiX 3Ha4YEHU OTHOCUTENbHON BRaxHoCcTn Bosayxa 70% n 50%
C YYETOM CKOPOCTU ABUXEHUS BO34yXa, KaK CO CTOPOHbI yuLbI, TaK U CO CTOPOHbI NoMelleHus 6accenHa
(noaABWMXHOCTb BO3ayxa). MIHTepecytowme Hac pe3ynbTaThl pacyeTa:

- TeMnepaTtypa NOBEPXHOCTU Orpa)kaatolleil KOHCTPYKLUM CO CTOPOHbI nomelleHuns bacceriHa 19.35 rpaa. Llenbcus;
- TeMnepaTypa TOYKW pOCCbl BO34yXa CO CTOPOHbI noMelweHuns 23.93 rpaa. Llenbcus npu nogaepxaHuun Tpebyemoro
3HAYEeHMS OTHOCUTENBbHOWM BNAXHOCTWN BO3ayXa Ha ypoBHe 70%:;

- 1 npeaynpexaeHune nporpaMmmbl: BHUMAHMUE!!! Bo3MO>KeH KOHAEHCAT HA BHYTPEeHHEeN NoBEepPXHOCTHU
cTeHbi!!!

MpobyeM NpoBecTn NOBTOPHbIV pacyeT C TEMU Xe CaMbIMU UCXOAHBIMU AAHHBIMWU 3@ UCK/IIOYEHNEM 3HAYeHUS
OTHOCUTENbHOWM BNAXHOCTU BO3A4yXa BHYTpU nomeweHus. NMpumem 310 3HayeHne 50%. Monydaem HoBble
pe3ynbTaTbl pacyeTa:

- TeMnepaTtypa TOYKM pOCChbl BO3A4yXa CO CTOPOHbI noMeweHns 6acceriHa 18.45 rpaa. Lenbcmsa npu ton xe
TemnepaType NOBEePXHOCTU Orpaxaatoliert KOHCTPYKLMM CO CTOPOHbI noMeweHunsa 19.35 rpaa. Lenbcus.

OTO roBOpPUT HaM O TOM, YTO NMpU NOALAEPXKAHMM 3HAUYEHMI TeMNepaTypbl BO3ayxa B nomeweHun 6accenHa 30 rpaa.
Llenbcusa n oTHOCMTENbHOM Bna)HoOCTM Bo3ayxa 50% Ha NOBEPXHOCTM PAaCCMOTPEHHOrO HAaMKU TUMNa OCTEK/IEHUS
rapaHTMpoBaHHO He 6yaeT obpa3oBaHus KOHAEHCATA.

Bas>xHo! DTy pacyeTbl He06X0AMMO NMPOBOAUTL A1 BCEX TUMOB OrpaXkAatoLnX KOHCTPYKLWIA: OKHA, CTEHbI, Kpbila 1
T.M. C y4eTOM NnapaMeTpoB HapPY>XHOro BO34yXa A1 KaXKAO0ro KJIMmMaTU4ecKoro permoHa. punuem, ropasgo
nydyle NpoBOAMTb 3TU pacyeThl elle A0 TOro, Kak BbiNosiHEHbl 0bwecTpouTesnibHbie paboThl NO BO3BEAEHMIO CAMOIo
nomeuleHns bacceriHa. B cnyyae obHapyXeHUs KpUTUYHOW OrpaXkaatroLlen KOHCTPYKUMU C TOUKU 3peHuns
BO3MOXHOCTM 06pa3oBaHMs KOHAEHcaTa, eCTb BO3MOXHOCTb BHecTu APITYMEHTUPOBAHHOE n3meHeHue B NpoeKkT
ApPXUTEKTYPHO-CTPOUTENBbHOM YacTU. DTU AOMNOJIHUTENbHbIE 3aTpaThl Ha NoBblWeHMNe 3DPEKTUBHOCTH
Tennonsonsauum B 6yaywem npu npoektmposaHum CMTBB noMoryT CcyLecTBEHHO COKPAaTUTb Kak KanuTtalbHble
3aTpaTbl Ha OCHOBHOe 060pyAOBaHMe, Tak U nocseaytolme sKCnyaTaunoHHbIE.

BbiBOA:
- Mbl CMOIJIN MOHSITb KAK0OE 3Ha4YeHne OTHOCUTE/IbHOM B/Ia)XHOCTH BO34yXa BHyTpu riomelyeHus 6acceriHa
HEobXx0ANMO MOAAEPXKNBATL U KaK €ro paccymtaTtb;



- JIETOM B riomMeLeHnn baccesiHa MOXHO rogaepxxnBatb 601€e BbICOKOE 3HaYEHNE OTHOCUTE/IbHOM B/1a>XHOCTU
BO34yxa, T.K. TeMrepatypa CTEHKN OrpaxkAaroLyesi KOHCTPYKUUN BHYTPH roMeLeHns bacceriHa 1€TOM 3HaYynTesibHO
BbILLIE, YEM 3UMO.

Tenepb, Koraa Mbl ONpesenuIucb Co 3HaYeHneM TpebyeMoli BNaXHOCTU BOo3ayXa B MoMeLleHun bacceiHa, MoXeM
nepenTy KO BTOPOM YacTu HalUMX PacyeToB, a UMEHHO K ONpeAesIeHUI0 KoJInyecTBa McnapuslLUeica Boabl.

Kak 6bI/10 cka3aHo Bbllle, OCHOBHbIMW MCTOYHUKAMW BbiAENEHNS BNarn B noMeweHnm 6accenHa SBAAOTCA: 3epKano
BOAbl, MOBEPXHOCTb MOKPOIro nona wu aian.

MoapobHee 0CTaHOBMMCS Ha 3epKasne BoAbl.

Hawa durpmMa npuMeHsieT YeTbipe OCHOBHbIX METOAMKN pacyeTa KOosM4yecTBa B/iarn, BblAeMBLUENCS C MOBEPXHOCTU
3epkana BOAbl, @ UMEHHO:

- OcHoBbl MpoMbllwneHHon BeHTunsuunm, B.B. batypuH, 1951 r.;

- MeToauka ctaHgapta VDI 2089 (O6wectBo Hemeuknx UMHxeHepoB);

- MeTtoauka basuHa-Kpyme;

- MeToanka ObuwectBa PMHCKUX NHXEHepOoB.

B ocHOBY anropuTMa BCeX METOAMK 3a/0XeEH yUYeT pasHULbl Mexay AaBNeHneM BOASHbIX NapoB HACbILWEHHOro
BO34yXa Npu TemnepaType BOAbl M NapuManbHOro AaBfeHNs BOASAHbIX NAapOB Npu AEMCTBYIOLWMNX NapameTpax
OKpYy>KatoLero so3ayxa.

OuyeBMAHO, YTO €CNu Mbl NOAAEPXNBAEM B NoMelleHnn 6acceriHa 3HavyeHne OTHOCUTENIbHOW BNIAXHOCTU BO3AyXa
70%, TO KONMYECTBO MCNapuBLLECS Bnaru 6yaet 3HauMTeNIbHO MeHblle, YeM ecnn Bbl Mbl NoAAEepXMNBaIn
3HavyeHne OTHOCUTENbHON BRaXHoCTM Bosayxa 50%.

OTAnymMe pacyeTHbIX METOANK APYF OT Apyra COCTOUT B yYeTe pasiMyHbIX IMANPUYECKNX KO3DDULNEHTOB,
3aBuUcCALWMX OT Tuna baccenHa:

- UrpoBon 6acceliH C akTUBHbIM BOJIHOOGpasoBaHMEM;

- 60onbLION 06WEeCcTBEHHbIN HacceiH;

- bacceliH oTens;

- He6OoNbLLOW YacTHbIN bacceiH;

- 3aKpbiTasi NOBEPXHOCTb 6acceliHa;

- HENoABMXXHasa NOBEPXHOCTb bacceiHa;

- He6ONbLLOW YacTHbI 6accelH C orpaHUYEeHHbIM BPEMEHEM UCMOJIb30BaHUS;
- 06LWwecTBeHHbI baccenH ¢ HOpManbHOM aKTUBHOCTBIO KYMatoLUXCS;

- 6bonblmMe BaccelHbl ANs oTAbIXa U pasBieYeHUN;

- aKkBanapku c BOASAHbIMW FOPKaMWU U 3HAUYUTENbHBLIM BOTHOO6pa3oBaHMEM.

a TakK e yyeTa/Hey4yeTa CKOPOCTU ABMXKEHUS BO3AyXa Y NOBEPXHOCTUN BOAbI.

McxoaHble A3HHBIE: Buorsiies v Bloalr ru
puc.
BribpaHHana BaMw MeToOMKa pacdeTa: OcHoBel [poMblluneHHoW BeHTunAuMK, B.B. BatypuH 1951 r. 3
OnvHa 3epkana eoasl: 1 M
WuprvHa zepkana soakel: 1 M
TemnepaTypa soabl: 28 rpad. Llenscua
Temnepatypa so3agyxa: 30 rpan. Lenscka
Tpebyemans OTHOCKMTENBHAA BNAMHOCTE Bo3Oyxa: 70 %
CEOpOCTE OBUMEHWA BO3OYXA YV NOBEPXHOCTH Boakl: 0.2 Mfc
HanpasneHwe ABMMEHWA BO3OYXE OTHOCHTENBHO NOBEPXHOCTH BOAObI: NapannensHo

FesyneTaTel pacyeTa:

KonuuyecTeo BeloenMeweidca snark 0.163 nfu

Bocrnonb30oBaBLLNCL GecnnaTHOl ycnyroii caiita BUO WP, BbINOMHUTL 3TOT pacyeT MOXHO CaMOCTOSITENIbHO MO
ntoboii U3 YeTbipex ony6IMKOBaHHbIX METOAMK pacyeTa B pasgesne MPOEKTUPOBLUMKY/PACHET KOJIMYECTBA
BJTIAMM, BbIAENTMBLUENCSA C MOBEPXHOCTW BOAbI.

BbiBoA:

- Mbl CMOIJ/IN paccynTaTb KOJIMYECTBO UCMapUBLLENCS B/1arn C MOBEPXHOCTU 3epKasia BoAbl;

- Mbl eLye pa3 ybeanincb, YHTO OYEHb BaXXHO paBn/ibHO 3a4aTbCsl BE/IMYNHOM MOAAEPIKUBAEMOIN OTHOCUTETbHOM
BJIaXXHOCTU BO34yXa B rnomMeljeHny 6acceriHa, T.K. 3TO 3Ha4YeHne CyLeCTBEHHO B/IMSIET Ha pe3y/ibTaT pacyera
KOJINYECTBAa MCrapuBLLENCS B/larn C MOBEPXHOCTH 3epKasia BoAbl.

MOXHO, KOHEYHO, He yTpyXaaTb cebsa 3TMMKN pacyeTamMn 1 3a4aTbCst TpebyeMbIM 3HAYEHMEM OTHOCUTESTbHOM
BNI@XXHOCTU BO34yxXa B NoMeLLleHUM bacceilHa B 3MMHUIA nepuog aKcnayaTaummn, HanpuMep, 60%, KkoTopoe
PEKOMEHAYIOT MHOrne MHMOpPMaLMOHHbIE UCTOYHMKN. HO HaA0 YeTKO MOHUMAaTb, K YEMY MOXET NnpueecTy owunbka...
1. 3aganncb 60bWLIMM 3HAYEHMEM OTHOCUTENBHOM BriaXHoCcTH (60% BMecTo 50%) - KOHAEHCAT Ha Orpa)aarLmx
KOHCTPYKLMSX.

2. 3a4anvcb MEHbLIUM 3HAaYEHUEM OTHOCUTENbHOM BnaxHocTn (40% BMecTo 50%) - KOHAEHCAT rapaHTUPOBaHHO
otcyTctByeT, HO yeM MeHblle 3HaYeHne OTHOCUTENbHOM BNAXXHOCTW BO3AyXa B NoMelleHnn bacceinHa:

- Tem 6onblle BNarn McnapmuTcsa ¢ NOBEPXHOCTU 3epKana BOAbI;

- Tem 6onble Tpebyemas Npon3BOANTENBHOCTb CUCTEMbI BEHTUASALNK (OCYLLEHNS BO3AyXa) noMmelleHnsa baccerHa.
A 3TO - CcyllecTBEeHHOe yBenMyeHne sHeprosaTpart npu aKkcnayaTaumm 6acceriHa (noanuTka U BOAOMNOArOTOBKa,
OOMONTHUTEsNIbHOE KOSIMYECTBO Ternjla Ha NoA0rpeB NpUTOYHOro Bo3ayxa v T.m.).



B cBA3un c 3TuM, ewe pa3 npowy yaenutb OCOBOE BHUMAHUE 3HauyeHuto TpebyeMon OTHOCUTENBHOW BAAXHOCTH
BO34yXa B nomelleHnn baccerHa, ocobeHHo 3VUMON!

Mpoaonxum. Tenepb, KOraa Mbl ONpPeAennInCb C KONMYECTBOM BbIAENMBLLENCS BNaru Npyu NoaaepXaHum
TpebyeMoro 3HayeHns OTHOCUTENIbHON BNAXXHOCTW BO3A4YyXa, Mbl AO/DKHbI YAANUTb 3Ty BAary M3 nomeLwieHms
6acceiHa, T.e. He06X0AMMO ONpefennTbCS C TUMOM U NpoussoauTensHocTblo CMTBB.

McnapuBluascs BoAa MorsowaeTcs M yaansieTcs BO34yXOM, KOTOPbIM HaxoamMTcsa B noMeweHnn 6accenHa. T.K.
npouecc ncnapeHus Baarn NponcxoauT NyCcTb U HEPAaBHOMEPHO BO BPEMEHM, HO HeMnpepbIBHO, TO MOXHO caenaTtb
BbiBoA: B riomelyeHun baccesiHa Heobxo4MMO MOCTOSIHHOE ABV)XEHNE BO34yXxa.

MpuyeM, Mbl AOMKHbI NOAABaTb OTHOCUTENBHO CYXOW BO3AYyX, KOTOPbIN 6yaeT nornowartb (BNUTbIBATb)
MCMapuBLLYIOCS BAary, a 3aTeM Mbl AO/IKHbI YAANUTb BAAXHbIA BO34yX U3 noMewleHuns 6acceriHa. MoxHO caenatb
elle oamH

BbIBOA: BO34yX MOXET MOr/1I0TUTb TO/ILKO OMpeAe/IEHHOE KO/INYECTBO BOAbI.

KonunyecTBo BoAbl, NOr/OWLAEMOE BO3AYXOM, 3aBUCUT OT Takux haKTOpoOB Kak:

- TeMnepaTypa BO34yXa;

- KO/IMYECTBO BOAbl, KOTOPOE yXXe& HaxoaAuTCS B BO34YXE.

Ecnu Bo3ayx 6osblue He MOXET MornowaTb Boay, TO M36bITOYHAs Bnara HaYMHaeT KOHAEHCMPOBATLCS Ha
orpaxzaatLwmnx KOHCTPYKUUSX. T.e. Mbl MOXEM caenaTb ele oAWuH

BbIBOA: 3Hasi KOJIMYECTBO UCMapUBLLENCS B/iarn, HE06X0AMMO paccymTaTb KOJIMYECTBO 1104aBaemMoro/yAaasemMoro
BO34yxa B/u3 riomewjeHuns bacceriHa.

Cyxoi B0O3ayXx B NoMelleHne bacceriHa MOXHO nofaTb ABYMS OCHOBHbIMW criocobamu:

1. Vicnonb3oBaTtb yaansemblii BNaXxHbIn

BO34YX Ha peuupKynsauuio, npeasaputenbHo

OCYLUUB €ro. 3TOro MOXHoO A06uTbCA npu

MCMONb30BaHUN OCYLLMTENEN BO3AYXA

(Hanpumep, dupmbl Dantherm). Yaansemsbiii

BJI@XKHbIW BO34YX NPOXOAMT Yepes

ncnaputenb, rae Npy KOHTaKTe C X0N04HOM

NOBEPXHOCTbIO TENS006MEHHNKA NPONCXOANT ’
oxnaxaeHue Bo3ayxa A0 TeMnepaTypbl HUXe

TemMnepaTypbl TOUKN pOCbl. ITOT 3D DEKT Mbl ’
noapobHO paccMoTpenu Bhbilwe. 3aTem,

OXNaXAEHHbIN N OCYLUEHHbIA BO3AYX

NPOXOAMT Yepes KOHAEeHcaTop, rae

[OrpeBaeTcs M CHOBa NOAaeTcs B NoMeLleHne

6acceliHa.

2. Ncnonb3oBaTb OTHOCUTENBHO CyXOW
Hapy>XHbIN BO34YX C YNULbI, KOTOPbI/ nocne
COOTBETCTBYIOLLEN NOArOTOBKN (O4YNCTKA,
Harpes U T.M.) NpU NOMOLIMN NPUTOYHO-
BbITS)KHOW CUCTEMbI BEHTUNALMN NOAAeTCa B
noMewieHne 6acceriHa. Cyxoi Bo3gyx
NnornoLaeT UCnapuBLLYOCS Bary u
yoanaeTcsa Ha ynuuay.

O6a crnocoba MMEIOT CBOW MpenMyLLecTBa u
HEeAoCTaTKK:
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~ Npewmymwecrsa  Hegocramwu

- Kak npaewno, obopyAoBaHWe pacrnonaraeTcs B
nomeleHnmn bacceiHa;

- NOBbILLEHHBI YPOBEHb WyMa OT paboTatoliero
obopyaosaHusa B nomelleHnmn bacceiHa;

- 30HasIbHOE OCyLUeHMe Bo3AyXa (HacTeHHble
MOHO6/104HbIE MOAENW);

- HepaBHOMepHas BO34yXopa3jaya C 3aBbllUeHHbIMMW
CKOPOCTAMM NOABMXHOCTM BO3ayxa B paboyei 30He
(HacTeHHble MOHOG6I0YHbIE MOAENM);

- OTCYTCTBME BO3MOXHOCTM paBHOMEPHO NoaaTh

OcywmTenu - Manble rabapuTHble pa3Mepbl; L
1 ! OCYLUEHHbIM BO3lyX Ha OCTEK/IEHHYIO NOBEPXHOCTb
BO34yXxa - OTHOCMTEsNbHasi MPOCTOTa MOHTaxa. Y AYyX M P
nomelleHms bacceriHa (HacTeHHble MOHO6M04YHblE
mMoaenmn);
- He yaansioT 3anaxu cneunduyHble ans
rnomeLlleHnn baccelHa;
- He ob6ecrneynBaloT Nojayvy CBEXero NpUTO4YHOro
BO34yXa B noMeleHne bacceiHa (HacTeHHble
MOHO6M104YHbIE MOAENW);
- Heo6X0AMMO yAensiTb NOBbILEHHOE BHUMaHWE
3N1eKTpo6e30nacHOCTH, T.K. HAaCTEeHHbIe OCyLUUTENN,
Kak npaBuio, HaXoAsATCA B NoMeLlleHun bacceiHa.
- paBHOMepHasi pasgaya Bo3ayxa CO CKOpPOCTbIO,
COOTBETCTBYOLWEN HOPMATUBHBIM JOKYMEHTaM;
N paBHomepno:locyLugHme BOB,D.ng ng BeeMy ! - AOCTaTO4YHO 6osnblume rabapuTHble pasmepsbl
o obopy0BaHWs, pacrnonaraemMoro B noMeLeHun
06beMy nomelleHus bacceiHa; PYA P w
- OTHOCUTENIbHO HU3KWIA YPOBEHb LIyMa B BEHTKaMepbl;
o ypP Y - OTHOCUTENbHO 6oMblUMe 3KCMyaTauMOHHbIe
nomeleHum 6acceitHa ot paboTatoLlero .
pacxoabl Ha NOAOrpeB MPUTOYHOrO BO3Ayxa 3UMOM
BeHTunsuus obopynoBaHus; o
2 o " CUCTEMaMM, He OCHAaLLEHHbIMU YCTPOMCTBaMMU
bacceiHa - BO3MOXHOCTb paBHOMEPHO NOAaTb CyXOl BO3AYyX YTHAM3aLMM Tenna;
BAOJIb OCTEKJIEHHOW MOBEPXHOCTU MOMELLEHNS !
62cce17|Ha' P w - BO3MOXHO€E OrpaHu4yeHne UCrnosib30BaHus B CBSA3U
I

(o} reorpacbw-leCKMM n, Kak cneacreue,
KAnMMaTnyeCKnMM MeCTopacnosioXXeHnem obbekTa
(CHwIM 2.04.05-91%).

- obecneyeHne nojaym cBexero Bosayxa B
rnomelleHne bacceirHa;

- BCE OCHOBHOE 060py/Zl0BaHMNe pacrosiaraeTcs BHe
rnomelleHns bacceriHa.

Ewe ogHMM pelueHMeM 3ajayum noaaepxaHus
OTHOCUTE/IbHOM BNAXHOCTW BO34yXa B MOMeLLEHUN
bacceiiHa siBnseTcs obbeanHeHne ob6omx cnocobos:
BeHTunsumusa 6acceHa + OcywmnTenb Bosayxa =
Cuctema MoppepxaHusa Tpebyemon BnaxHocTu
Bo3ayxa.

puc. 6

BepHeMcs k pacueTy Tpebyemoii npomnssoamtTenbHoctn CIMTBB.

Ecnun npo6nieMa peluaetcs npu NoMoLiM ocylumMTenei, To no tabnuuam, NnpeaocTaBieHHbIM hMPMO-Npou3BOAUTENEM OCYyLUUTENEN, Noabupae
COOTBETCTBYIOLLEE 060pYA0BaHME.

O6parute BHMmMaHue!!l Moabop ocylumTens Heo6xoaMMo NPOBOAWUTL MO KOJIMYECTBY Bfiark, KOTOPOE MOXET yAaNuUTb Bbi6paHHbIA OCYLLIUTESNb
NnoAAep>KaHUM PaccUYMTaHHOro HaMK paHee 3HAYeHUs OTHOCUTENIbHOM BNAXHOCTM Bo3ayxa. Ecnm npoBoAWTb Noa60p OCYWMUTENS TOIbKO MO
naowaamn sepkana soabl Bawero 6acceliHa 6e3 npeaBapuUTENbHOrO pacyeTa KOMYeCcTBa BblAeNMBLUIENCS BarK, ONnMcaHHOro Boile, TO oWwnbKa
NPOU3BOAMTENbHOCTM NOAO6PAHHOMO 060PYAOBAHUSA MOXKET BbITb YETbIPEXKPATHOM. T.€. YyCTaHOB/IEHHOE 060pyA0BaHME HUKOr4A HE CMOXET
noaaepaTtb TpebyeMyto OTHOCUTESIbHYIO BIaXHOCTb M, Kak CMeACTBME, Ha Orpa)KaatoLwmnx NoBepXHOCTAX bacceliHa obsa3aTenbHo byaeT
06pa30BbIBaTLCS KOHAEHCAT. OTO HU B KOEW Mepe He roBOPUT O HEMCMPABHOCTW YCTAHOBIEHHOMO OCYLIMTESS, @ TONbKO MOATBEPXAAEeT
TEXHUYECKYIO HEKOMMETEHTHOCTb UpMbI, NogobpasLuei gaHHoe 060pyA0oBaHME TOMLKO MO MOWaAN 3epKana Boabl.



Hanpunmep: ImeeTca nomelleHne, B KOTOPOM
noaaepxuBaeTcsa TemnepaTtypa sosayxa 30 rpaa.
Llenbcusa n B 3TOM noMeLLeHnm HaxoanTcs baccenH c
TeMnepaTypon Boabl 28 rpaa. Lenbcus n nnowanbio
3epkana oAbl 14 m2.

N3 pe3ynbTaTtoB pacyeToB, NPUBEAEHHbIX Bbllle, BUAHO,
yTo ¢ 1M2 3epkana BoAbl No Metoaunke ctaHgapta VDI
2089 (O6wecTtBo HeMeukunx UHxeHepoB) Npu 3HaYEHUN
OTHOCUTENbHOWM BNAXHOCTU BO34YXa BHYTPU NMOMELLEHUS
6acceliHa 70% npoucxoauT ucnapeHune Boabl B
konuyectee 0,121 n/4, a Npy 3Ha4YEHUMN OTHOCUTESTIbHOW
BaXxHoCcTn 50% nponcxoanT ucnapeHue Boabl B

konuuectse 0,249 n/u. KPHWBGBIE BNAIMOCBEMA
T.e. c NOBEPXHOCTM 3epKana BoAbl Hawero b6acceliHa a )
npu NOAAEPXXaHUU 3HAYEHUS OTHOCUTENBbHOW BI@XKHOCTHU CDP 35 dﬂl: — 40% RH — B0 % R — 80% RH
Bo3ayxa 70% wucnapsietcs:
14 m2 * 0,121 n/u = 1,694 n/u.; 35 /“' . -
a npu nogaepxaHun 50% CcoOTBETCTBEHHO: A / /
14 M2 * 0,249 n/u = 3,486 n/u., 0 / 4 -
CMoTpuM KpuByto BriarocbeMa HaCTEHHOro ocyLnTens 2 #’__.--""'
¢dupmbl Dantherm CDP 35.
Mpn TemMnepaType BO34yxa BHYTPU NoOMeLLeHMUs 2 / el f"f
6acceriHa 30 rpaa. Llenbcusa n oTHOCUTENbHOM 15 / /
BfIaXHOCT 70% nNpon3BOAUTENIbHOCTb AAHHOMO l /
OCyLUMTENS COCTaBNAsieT NpuMepHo 1,7 n/4. 3T0 roBopuT 10
HaM 0 TOM, 4YTo ocywuTtenbs CDP 35 cnpasutcs ¢ c
NOCTaBNIEHHOM 3aAayven NoAAEPXKAHNA 3HAYEHUS -
OTHOCMKTENbHOWM BRaxHocTn Bosayxa 70%. 0
C 05 1,0 1,5 2.0 25

Ho cornacHo nHdopmaunn Kpmsorn Bnarocbema npu -
TemMnepaType Bo3ayxa BHYTpu nomeweHuns 6acceriHa 30
rpaa. Llenbcms 1 oTHOCUTENbHOW BriaxHocTn 50%,
NpOM3BOANTENbHOCTb AAHHOMO OCYLUNTENs COCTaBnseT
npumepHo 0,9 n/4. BblBOA: AaHHbIN OCylwINTENb HE
cnpaBuTCS C 3adadeit nogaepxaHus Tpebyemoro
3HaYEeHUS OTHOCUTESNIbHOWM BNAXXHOCTU Ha ypoBHe 50%.
Ana noaaep>xxaHnsa 3Ha4Ye€HUS OTHOCUTENIbHOW BNAXHOCTU
BO34yxa Ha ypoBHe 50% Heobxoaumo (3,486 n/4y/ 0,9
n/u = 3,87) yetbipe ocywmutensa CDP 35. BoT Bam u
LleHa noaaep>xaHus pasHoro 3Ha4yeHUst OTHOCUTENbHOWN
BNIAXXHOCTW BO3AyXa BHYTPWU NoMmelleHnsa bacceriHa,
KOTOpOE HanpsMyto 3aBUCUT OT KanuTanbHbIX 3aTpaT Ha
TEen0M305UMI0 noMeLleHns 6accenHa.

Ecnu npobnema pelsaetcs npyu NoOMOLM CUCTEMBDI
BeHTUNAUUM 6acceitHa, To He06X0ANMO NPOBECTU
AanbHeWLwune pacyeTbl 415 onpeaeneHns KonmyecTsa
CBEeXero NpuToOYHOro Bo3ayxa, HeobxoamMMoro Ans
NorsoLWeHNs NCNapuBLLErocs KonyecTea Braru ¢
y4yeToM reorpadunyeckoro n KaMMaTM4eckoro
MecTopacnofioxeHuns Bawero 6accerHa. 3To 4OCTaTOYHO
CNOXHbIE pacyeTbl C UCMnosib3oBaHMeM i-d Anarpammbl
B/IAXKHOIO BO3A4yXa, B KOTOPOM CTPOMTCS Ny4 npouecca
NOr/IOLWEHNS BAarn CBEXUM NPUTOYHbLIM BO34YXOM.
HanpaBneHue nyya npouecca 3aBUCUT OT TEMOBbIX
npoueccos, NpoTekaLwnx B noMeLlleHmm bacceriHa.
CoOTBETCTBEHHO, A/ NIETHEro, 3MMHEro, HOYHOro,
AHEBHOr0O pexwuma 3KcnayaTaumm nomelleHms bacceinHa
3TW Nly4n npouecca norsoLleHns Baarv NpUToYHbIM
BO34yXOM 6yAyT passiMyHbIMU U, KaK CleacTBue,
pasnuyHoli 6yaeT n Tpebyemas Npou3BOAUTENBHOCTb
CUCTEMbl BEHTUASLNN.

MpubnunsntenbHbIN 3KCNpecc pacyeT Tpebyemon
NPON3BOANTENBHOCTN CUCTEMbI BEHTUAALMM NOMELLEHMNSA
6acceiiHa MOXHO BbIMOMHUTbL Ha HalleMm caliTe,
3anonHuB opMy-3aaBKy. dTa dopMa pacrosioxeHa B
pasgene NMPOEKTUPOBLUMKY/PACHET CUCTEMBbI
BEHTWSILMW NOMELLEHUSI BACCENHA. [ins
OKOHYaTeNIbHOro OTBETa Ha BOMpoOC o0 Tpebyemomn
NPON3BOANTENBHOCTN CUCTEMbI BEHTUAALMM NOMELLEHMNSA
6acceliHa Heob6xoanMO BbiNonHeHue MNpoekTa.




@ idhopma peE3YNBETATOE PACYETa NOAAEp3aHWA TPEDYEMOlH 0THOCH TENBHOR BNAMHOCTH BO3AYKa B NOMenleH M baccedna

makin...
PE3YNBTATHI PACHETA  KONMMECTES BbIOEMWBWENCA BNAry M TPEAYEROrD PACKOLE MPWMTOYHOMD BOS0YLE B NOMELLEHME GacCErHa

MPAMEF PacnonoweHue dacceliHa: MockEa Pacuét eeinonneH: 172915 07 raam, 2007,
MC=00HBIE OAHHBIE
Bricoma nomMew eHuA facceisa, M 300

L uHa norew eHWA Saccefina, o 10,00
[kpuHa norew eHWA Saccefiia, [ 3,00
InuHa seprana gonel, ¢ 700
UpuHa seprana eogel, 4 2,00
MMpOLEHT NOBERRHOCTH NoNa, SandTol Bonod, & &

K.omuecTeo nogel, yen. 3
PacnonoxeHHe EOZ0Y<0E000E B0 0N OHHHOE CTEHEI
[MNpouecc NorNoWeHWA Bnard  t=congt
PacyeT EBENUELEACA ENard NPOWEEREH No poprayne DEWECTES HEMEL kMY MHxeRepoE VDI 2086
Hefonewoi 4acTHEIR Saccelid o arpaHyd4eHHEBIM EPEMEHER MCNONE 3063 HWA

NeTa 2uraa
TeranepaTtypa BoSnY=a okpysaoweld cpegel, C 28,5 28,0
OTHOCHTENEHEA B NEAHOCTE BEOSOYRES OKpYXanWed cpegel, % 40 100
T ernepatypa Bodkl B Bacceline, C 28,0 28.0
TeranepaTypa Bodkl, pasmqTol Ha nony , C 28,0 28.0
TemMNepaTYDA BOSAYEE B NomeweHqd, C 0 30,0 30,0
dTHOCKTENEHAA ENaHHOCTE BOSAYRE B MOMELEHKM, & B a0
M pHHKFaERaA CEOPOCTE ABMKEHWA BOSAYRE B NOMEWEHHK, /o 0,007 0.00my
PEIHMETATHI PACHETA
HaeneHe napoe eodel. [a 25470 2225
J&ENEHME HACEIWLEHEIY Nap0E BOOEl HEA BOO0M Saccelna, MNa 37813 e 3
T &ENEHI4E HACEILEHE! NAPOE EOOEl HAL BEOQ0A Nona_ Ma 37513 371 3
K.onMyecTeD BNary MCNAPUBWENACA & NOEEpXHOCTH Saccelna, /iy 259 348
K.onMyecTeo Bnary, MCNapWBLLEACA © NoBEpXHOCTH Mona, nfy 015 0,20
F.onMHECTED ENArd, MCNapMEL &RcA © nodel, nfy 016G (.65 TREOUEMEA NPOASENIMTEMEHOCTE OCYWMTENA
CyrardapHOE KOAWYECTED MCMNapHELLEcA Bnark, nfy 3,42 4,36 BO3AY=A MPH YEASAHEIN Bl IS NAPItETRSR
CTHOWEHWE packona MCNapWBLUERCA BOOE K packony Bosoy«a, krdkr 6. 00163 00213 BO3YHS B NAMELEHAM BaecaliHa
E nar ocog epaH9e E0S0MXE, NOKMOS0WErD NoMelWweR9e, krfer e 00262 00217
b & BOSMOKHOE BN-HUE BOSAYRE, MOKMOSOWErD MOMEWEHME, krfkr B 00278 00278
K. o3 PpUUMEHT MCNONE30E HWA ACCHMMTALMK Bosayxa 0,94 0,78
F.om AL ARHT 3 epEkT MEHOCTH OpraHWEaL KA BEosayxootnera [t=const] 1,60 1.50
K. patHoocTe BosaysondmeHa, 1/ vac 21 20 NUE0 TPEGY EMBI pAcKol BOSIYRE CHMCTEMB
Tpetyereld packod, eos0y=a, M3 vac 1368 1733 BESHTHNALMM NPH YE3S3HHET BEILE MAPArET S
F.onW4ecTED TEMNNA Ha NOAOrpeE Bodkl B Gaccedse, B 17154 2305.3 BO30Y=3 B NOMELLEHAM Baccelia "
NaparETPax BOSAYXa OKPUHSIWEN Cpen Ll
K.onuyecTeo Tenna Ha nogorpee nona, Br - 98,0 131.7
¥.on-e0 TENNa Ha NOAOr pEB BOSAYYa B NOMELWLEHMUM CHCTERON oTonneH|A, Br - 24250 0974
K.onmEC TENNA HA NOAOrPEES YIMYHOMD BEOSaUxa & TernnooSmesuMke, BT 90,0 aTa

FazpatoTan anropurrd 14 COCTAEMA Nporparaky  BuoHewes 0 ner Bopucoguy

wieb: g, bioair ernail  admir@bi oair. ico 141226641 ohone: (0951 505-68-85
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Ecnv npo6nema peluaeTcsi Npy NOMOLLM OCyLUUTENe U CUCTEMbI BEHTUNALUKM 6acceiHa, To HE06X0AUMO OMNpeaenuTb, Kakoe KOJIMYeCTBO
Bflarv yAansaT oCylIUTeNN, a Kakoe CUCTeMa BEHTUASLMM U NPOM3BECTU Bbllle OMNMCaHHbIl noabop obopynoBaHus.

HeobxoanMo cka3aTb HECKOJSIbKO C/10B 06 aBTOMaTM4YECKOM yrnpasBieHMM CUCTEMON BEHTUASALNM NoMelleHns baccenHa...

M3HavyasibHO MOXHO OCTAHOBUTLCS Ha KJIACCMUYECKOM pELUEHUU aBTOMAaTM3aunn yrnpasieHuUsl CUCTEMOM BEHTUNSLMM, T.€. UCMOJIb30BaTb 06bIYHO
BKJ/IlOYEHWE/BbIK/IIOYEHWE BEHTUNSTOPOB. HO B HalleM cliyyae 3TO He COBCEM JIOTMYHO M paumMoHanbHO. Mbl MOHMMaeM, YTO UCNapeHune Bnaru c
NMOBEPXHOCTU 3epKaJsia BOAbl MPOUCXOANT HEMpepbIBHO, T.€. He06X0AMMO, UTO6bI CUCTEMA BEHTUNALUM Toxe paboTana NnocTosiHHO. B npuHumne
HWYero NI0Xoro € TOYKN 3peHunst 3PHEKTUBHOCTU NOMOLWEHUS BlarM Npu NOCTOSIHHO paboTatoLlelt cMcTeMe BEHTUNSLUKM HET, HO Ha NoAorpes
NMPUTOYHOr0 BO3AyXa, 0CO6EHHO B 3MMHUIA NEPUOA BPEMEHU roAa, TPaTUTCS 3HAYUTEIbHOE KOJIMUYECTBO TEMI0BOM SHEPrun. Bo3HMKAET OrUYH(
XenaHve ecnv He MMHUMU3NPOBATbL 3TW 3aTpaTbl Ha NOAOrPeB NMPUTOYHOIO BO3AyXa, TO XOTS 6bl ONTUMM3MPOBaThL. [laBaiTe nonpobyem



npoaHanuM3npoBaTb HEO6X0ANMbIV anropuTM paboTbl CUCTEMbI BEHTUISILMM MOMeLLeHUst 6acceliHa.

B nomelwieHunmn 6acceliHa HeT Heo6X0AMMOCTU BCeraa NoAAEpP>XMBaTb OAHO U TO XE 3Ha4YeHWe OTHOCUTEIbHON BNAXXHOCTU BO3AyXa JIETOM U 3UM(
3nmMoin Tpebyemoe 3HayeHne NoanePXNBAEMOM OTHOCUMTENIbHON BA@XHOCTN BO3AyXa MOXeT agocturatb 50%, neTom xe, Kak npasnno, AocTaToy
70%. CHa4vana MOXHO noayMaTb, YTO A1 3MMHEro peXxuMa akcrnyataumm nomelleHms bacceriHa Tpebyetcs 6onblias Npon3BoOANTENBHOCTb
CNTBB. 310 yTBEpXAeHMe abCcoNoTHO CnNpaBeanBO ANA pelleHnsa npobnemsl noaaepxaHns TpebyeMoro 3HayeHns OTHOCUTENIbHON BAAXXHOCTU
NOMOLLM OCYLUUTENEN.

A BOT A1 CUCTEMbI BEHTUNSLMM BCE COBCEM HAaobopoT,
31moin Tpebyemas Npon3BOANTENBHOCTb 3HAYUTENBLHO
MeHblUEe, YeM N1IeTOM. DTO NPOUCXOAUT NOTOMY, UYTO
31MOI BO3AYX C Y/IMLbI NOCTYNaeT B CUCTEMY
BEHTUNAUMN HE TO, YTO OCYLUEHHbIM (KaK B CUCTEME,
peanu3oBaHHOM Ha 6a3e ocywuTenen), a
BbIMOPOXXEHHbIM, T.€. 3Ha4YeHne abCoNOTHOM BIAXHOCTH
MWHUMaNbHO N NOrNoTUTENbHAs CNOCO6HOCTb OAHOM
eAVHMLbI BO3AYLIHOr0 noToka (HanpuMep, 1 m3/4ac)
MHOFOKpaTHO BO3pacTaeT U CyMMapHO BO3A4yXxa
TpebyeTcsa ropa3ao MeHblue. COOTBETCTBEHHO,
TpebyeMble pacxoibl CUCTEMbI BEHTUNSALNN ANS 3UMHEr0
N NeTHero pexmmoB 6yayT CUNbHO OTAMYATLCS APYr OT
Ayra, [o Tpex, YeTbipex pas.

BbiBoA: B asiroputme yrnpasiaeHnsi CUCTEMOMN
BEHTUISIUNN C LU€JIbIO CHMXKEHWST SKCIIJTyaTalunoHHbIX
3arpart Ha rnogorpes Bo3ayxa HeobxoammMo
npeaycmotpets JIETHUN n 3UMHUM pexumbl paboTsl.
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I'IpO,D,OJ'l)KMM. Kak Mbl Y>XXe roBopunaun Bbllle, Nnpouecc ncnapeHunsa snarm C NOBEPXHOCTU 3€epKasa BOAbl HENPEPbLIBEH, HO HE NMOCTOAHEH BO
BPEMEHMN. T.K. Mbl MOCTaBuUIUn 3a4a4vyy 3KOHOMUKU 3HeprolaTparT, TO IOTNYHbIM Gy,qu npeaycMoTpeTb CTyneH4YaToe NoHUXeHune
npon3BoANTENTIbHOCTU CUCTEMbI BEHTUNALUN NPU NOCTENEHHOM NOHMXEHUN 3HAYEHUA OTHOCUTESIbHOW BNAXXHOCTU BO34yXa B NOMELLEHNN
6acceiiHa BMAOTb 10 NMOIHOrO MpeKpalleHns Noaaun/yaaneHns Bos3ayxa. BoIKNOUEHNEe CUCTEMBI M NMEPEBO/ B AEXKYPHbIN PEXNM HEO6X0ANMO
npeaycMoTpeTb Npu CylweCTBEHHOM NMOHMXXEHUN 3HAYEHUA OTHOCUTENbHOW BIA@XXHOCTU BO34yXa B NOMELLEHNN 6acceiiHa no CpaBHEHUIO C
TpebyeMbIiM, HanpuMep, Npv A4OCTWXEHUN 40% MNpW YCI0BUM HEOBXOANMOCTU MOAAEPKUBATL 3HAUYEHUE OTHOCUTENBHOMN BAAXHOCTU HE BbILLe
50%.

BbiBOA: B aziroputme yripaBjieHus cucTemort BEHTUJIAUNN C LEJTIBIO CHUM)KEHUNSA SKCIIZTyatalnOHHbIX 3aTpaTt Ha nogorpeB Bo3gyxa HeO6X0ﬂMMO
rpeayCcMoOTpETb CTyrneH4Yaroe yripaB/ieHne rnpon3BoAgnNTeE/IbHOCTbHO CUCTEMbI BEHTU/IAUNN B 3aBUCUMOCTU OT peas/lbHOro 3Ha4eHus
OTHOCUTEJIbHOM BJIa)XKHOCTU BO34yXa no CpaBHeEHUIO C TpeGyeMbIM.

Ho BO3HMKaeT pe30HHOEe BO3paXeHue: a Kak xe
CHuMosckoe TpeboBaHme nogaun 80 M3/4yac Bo3agyxa Ha
OAHOIM0 KynatoLierocs npu ycroBun, Koraa 3HavyeHune
OTHOCUTE/IbHOM BNAXHOCTW BO34YyXa BHYTPW MOMeELLEHNS
b6acceliHa Huxe Tpebyemoro? Bce npocro:

BbiBoA: B asiroputme yripaBaeHns CMCTEMOM
BEHTU/ISIUMN HEOOXOANMO MPEAYCMOTPETL eLlye ABa
pexuma: ABTOMATUYECKWU 415 MOCTOSIHHOIO
KOHTPOJI51 U r10AAEP)KAHNST TPEOYEMOro 3HavYeHus
OTHOCUTEsIbHOW BAaXHOCTH; U PYYHOM, korga B
riomeLyeHnn baccesiHa npucyTCTBYIOT JIOAN U €CTb
HEeobxoAMMOCTb B NOCTOSIHHOM rogadye Bo34yxa B
nomeLlyeHne bacceriHa MMHUMasibHbIM 06BLEMOM,
AOCTaTOYHbIM AJ151 AblxaHusl YyesnoBeka. lpuyemM, eciv B
npowuecce aKcrayataumm rnomewjeHuss bacceviHa (py4YHor
DEXNM) 3HaYEHUE OTHOCUTE/IbHOM BIIaXXHOCTU
rnpeBbilaeT Tpebyemoe, TO PyHHOH pexxmum
OTMEHSIETCS, U YNPaBEHNE CUCTEMOI BEHTUSLNN
rnepeBoANTCS B aBTOMaTn4YecKoe.

BKNOUNTb PYYHOW PEXMUM MOXHO pasiMyHbIMU
cnocobamu. HaunHasa oT NpocToro - Npu BXxoAe B
nometieHne bacceiHa YenoBek HaXMMaeT HAaCTEHHYIO
Knasuwy, cAy6nMpoBaHHY0/C6N0KMPOBAHHYIO CO
CBETOM M 3aKaH4MBas 06bEMHbIM AAaTYMKOM MPUCYTCTBUSA
yenoseka.

Ha 3TOM KpaTKOM M3MN0XEHUU anropuTMa ynpasneHus CUCTEMOW BEHTUNALWUU, B MPUHUKMNE, MOXHO OCTAaHOBUTbLCSA. HO BO3HMKAKOT YNCTO
TEXHNYECKKNE BOMPOCHI:



- Hem oTcnexnBaTb U3MEHEHNE 3HAYEHMS
OTHOCUTE/IbHOM B/1aXXHOCTU?

HacTeHHbIM rMrpocTaToM, pacrnosloXXeHHbIM B
nomeuieHmnn baccerHa. NprMyemM MMEHHO HACTEHHbIM, a
He KaHasbHbIM, T.K. MPU BbIK/IOYEHHOW cucTeMe
BEHTUNSILMM KaHaNbHbIA TMIPOCTaT MOXET HMKOraa He
BblAACT KOMaHAy Ha BK/IIOYEHWE CUCTEMbl BEHTUASLNN.
FnrpoctaTbl MOTyT 6bITb JIKO6LIMU: @HANOrOBLIMU (PEXUM
on/off) oaHO- 1 ABYXCTyneHYyaTbiMK, UMDPOBbLIMUK C
ynpasnsowmm Bbixogom ot 0 go 10B.

OyeHb Ba)XHO MeCcTopacnosioXXeHne rurpocrtata B CaMmoOM
nomeuieHnn baccerHa. NMOHATHO, €CNM PACNONOXUTb
rmrpoctaT B 30HE HernocpeAcTBEHHOro 0b6ayBa
NMPUTOYHBIM CyXMM BO34yXOM, TO CMNTBB oyeHb 6bICTPO
nobbetca TpebyemMoro 3Ha4YeHnst OTHOCUTENbHOM
BIAXXHOCTW BO34yXa BHYTPWU NoMeLlleHus 6accenHa u
BbIK/TIOYUT cucTeMy. T.e. rurpocTaTt Hago pacrnofaraTb B
cambix "npobnemHbIx" 30Hax NomeleHns 6accenHa ¢
TOYKM 3pEeHMs NOTEHUMANbHOM onacHOCTU obpa3oBaHus
KOHAeHcaTa. MNpuyeM, ecnm 3TUX 30H HECKOJIbKO, TO U
rMrpocTaToB TOXe AO0MKHO ObiTb HECKOMbLKO.

- YeM u3MeHsITb Npomn3BOANTE/ILHOCTb CUCTEMbI
BEHTUASLNN?

JIn6o NATUCTYNeH4YaTbiM TpaHChOpMaTopoM
(obecneumnBaeT Bce Tpebyembie anropmMTMbl yrnpasneHus
CUCTEMOM BEHTUNALMMK), NMBO YaCTOTHbIM
npeobpa3soBaTesieM.

- Kak opraHn3oBaTb J10rm4ecKoe yrpasJ/ieHne cucTemMoi
BEHTUASUNN?

MO>HO Ha NpocTeiLen 3n1eMeHTHON 6ase Ha ypoBHe
KOHTaKTOpPOB W pefie - CTyneH4yaToe ynpasfieHue
NpPOV3BOANTENbHOCTLIO BEHTUAATOPA MPW MOMOLUN
aHasoroBoro ABYXCTYMNeHYaToro rmrpocrarta u
NATUCTYNeH4yaToro TpaHcdopmartopa.

MoXHO Ha 6a3e KOHTposepa - ynpasfieHne
NpOV3BOANTENbHOCTbBIO CUCTEMbI BeHTunsumnmn ot 0 4o
100% npv NOMOLLN HACTEHHOro LMPOBOro rurpocrarta
M YyacTtoTHOoro npeobpasoBaTens.

OyeBMAHO, YTO Y 3TUX BapMaHTOB, Kak M Y BCEro B
Hallen XW3HW, eCTb CBOM NMpenMyLLecTBa U HeAOCTaTKU.
MepBbI BapnaHT 6onee aewesbin, 6051ee NpoCToN B
3KCNyaTaunum n peMoHTe, HO MeHee TMOBKNIA N TOUHbIN.
BTopoW BapnaHT, COOTBETCTBEHHO, HECKOJIbKO AOPOXE,
6onee cnoxeH B peMoHTe (TpebyeTtcs
BbICOKOKBAIMMULUMPOBAHHbIA CNELMannUCT, CNOCO6HbIN
NMony4YnTb AOCTYN K NPOrpaMMMUpPOBaHUIO KOHTpoiepa),
HO ropa3zo 6onee yaobHbI B aKCnlyaTauum, T.K. B
nomelleHnn bacceriHa pacrnonoxeH
XXNAKOKPUCTANTIMYECKMIA ANCMNEN C NPEKpPacHOm
MHMOPMaATMBHOCTLIO O Pas/IMYHbIX pexumax paboTbl
CUCTEMbI BEHTUNSLUUN N YAOBHBIM KHOMOYHbIM
ynpaB/ieHNEM N BO3MOXHOCTbIO U3MEHEHUS PEXUMOB
paboTbl CUCTEMbI BEHTUNALMN.




- Kak opraHmn3oBaTb paBHOMEPHYIO BO34yxopasgady C
obecreyeHneM oANMHAaKOBOIro pacxoAa Bo3Ayxa rno BceMm
BO34yX0pacrpeaesnsitomm yCTpoucTBamM n obecneynTs
Tpebyemyro AaibHOBOMHOCTb MPUTOYHbLIX CTPYH BO34yxa
B/AOJIb OrpaxkgatoLyeri KOHCTPYKUUN MOMeLLEHMNS
b6acceviHa npwn ycnoBun paboTbl CUCTEMbI BEHTUISILUMMN C
rnepeMeHHbIM pacxo4oM Bo34yxa?

PelwweHunin aTol 3agaumn MoxeT 6bITb HECKOJIBKO.
HanpumMep, opraHu3aums AByX HE3aBUCUMbIX MPUTOYHbIX
CUCTeM BEHTUNSAUMMK, O4Ha U3 KOTOpbIX 6yaeT pabotatb
KPYrnorogM4Ho n neTom 1 3MMon (MpuMepHoO OAHa
TpeTbs 06Lein Npon3BoANTENBHOCTU CUCTEMBI
BEHTUNSILMMK), @ BTOPaAs TOJIbKO JIETOM.

Hawa ¢vpma peanvnsoBana Apyror BapuaHT.
MpoekTupyeTcs ogHa NPUTOYHAs CUCTEMA BEHTUISLNN C
OLHWM BEHTUNATOPOM. Bo3ayx nocne ero NoAroToBKM
pasgensieTcs Ha ABE BETKWU, oA4Ha M3 KOTopbIX paboTaeT
KPYrioroanyHo, a BTopas netoM. COOTBETCTBEHHO,
Kaxaas u3 BEeTOK MMeeT CBOW BO34yxopacrnpeaensiowme
YCTpOWCTBa, KOTOpble Bceraa pabotaloT B HOMUHANIbHOM
pexwume. MepektoYeHne C pexrnMa Ha pexunm
NPOMCXOAUT aBTOMATUYECKN MO AATUYNKY
anddepeHUManbHOro AaBfieHNs, yCTaHOBIEHHOMO Nocse
BeHTUNATopa. Ecnn MMHUManbHOro pacxofa Bo3ayxa
HeaoCTaTOYHO As1s noaAepXxaHus TpebyeMoro 3HayeHus
OTHOCUTE/IbHOM BNAXHOCTW BO34YyXa BHYTPW MOMeLLEeHNs
b6acceliHa, KOHTpOEP BblAAET CUTHAJ Ha NOBbILWIEHME
yncna o6opoToB ABUraTENsa BEHTUAATOPA, 3HAYEHNe
AaBfIEHNs BO3pacTaeT Bblle BbICTABMIEHHOI0 NpuU MycKo-
Hanapke, AaTtuuk anddepeHunanbHoOro gaBneHus
BblAAET CUIrHasM Ha OTKPbITUE 3aC/IOHKN CETU
BEHTUNSAUMM NIETHEr0 pexuma.

YnpaBneHne cUCTeMOM BEHTUNSILMM MOXHO cAenaTb
norogosaBncUMbIM. o curHany Aatymka TemnepaTtypbl
Y/IMYHOIO NPUTOYHOrO BO34yXa Npu NpeBbieHnmn
3Ha4eHusl, BbICTAaBIEHHOIO Npu NyCKO-Hanaake CUCTEMbI
BEHTUNALMM, OTKPbIBAETCSA NETHSAS BETKA
BEHTUISLMOHHON CeTn.

- A MOXXHO MPUMEHSITb YTUIN3ATOP TErJI0ThI, T.€. peKyrnepaTop?

B npvHUMne ero npuMeHeHWe NorMyeckn onpaBAaHoO Kak C TOYKW 3peHUs SKOHOMUM Tenia Ha NoAOorpeB NPUTOYHOrO BO34yXa, Tak U C TOYKM
3peHUs OCyLleHUs yaansaemMoro Bo3gyxa M3 nomelleHms bacceriHa.

B npouecce TennoobmMeHa TeNJ0ro 1 BaXHOro Bo3ayxa yepes CTeHKy niacTMH4yaTo-pebpucToro TensoobMeHHMKa-peKkynepaTopa C X0N104HbIM,
OYEHb XON0AHbIM, Y/IMYHBLIM NPUTOYHbLIM BO34YXOM NMPOUCXOAMUT OXNaXAeHWe yaansieMoro Bosayxa Ao TeMnepaTypbl ropasgo 6osee HU3KON, ye
TemnepaTypa TOYKWN pPOCbl CO BCEMU BbITEKAKOLWMMUN, UMEHHO BbITEKAOLWMUMUN NOCNEACTBUAMN - MPOUCXOANT aKTUBHASA KOHAEHCaLMs Bnaru, KOTo
HeobxoaAnMo yaansite

TemnepaTypa KOHAEHCUPYEMOW BNarn MoXeT ObiTb 04eHb HM3KOM. O4eBNAHO, ecnu TemnepaTypa AOCTUIHET HY/1eBOM OTMETKN, TO npousonaeTt
3amep3aHue Bnaru. B aTom cnyyae aABMXeHWe BO3AyXa, yAansiemMoro us nomeweHune bacceiiHa, yepes pekynepatop 6yaeT HEBO3MOXHO - Kak
CneAcTBue, AaBleHMe BO34yXa B BbITSXXHON BEHTU/ISILMOHHOM CeTU BO3pacTeT. DTOT poCT AaBNieHUs HeobxoaMMO OTCexXMBaTb NpU NOMOLLU
anddepeHUManbHOro AaTymMKa AaB/ieHUs, YCTaHOBIEHHOMO 40 peKyrnepaTopa Ha BbITAXHOM BETKE CUCTEMbl BEHTUAUNUK. Tpy NpeBbIWeHUN
3HaYeHns AaBneHns Bbllle KPUTUYECKOro, KOTOPOe BbICTaBNSETCS NMpu NyCKO-HanaAkKe CUCTeMbl MO MNacnopTHON XapakTepucTuke pekynepatop
Heo6XxoANMO OTKPbITb 3aC/IOHKY "6alinaca" - 06BOAHON BETKU BbITSXHOW CUCTEMbl BEHTUASLUMMK. [Tpn 3TOM Tensbl BAaXHbIN BO3ayX 6yaeT uaT
obxo4 pekynepaTopa A0 Tex Nop, Noka caMm pekynepaTop He "oTTaeT". B cnyyae "oTTraku" BOo34yx BHOBb NMOMAET Yepe3 peKkynepaTop, BEINUun
nepenaga AaBfeHNs YMEHbLUUTCSH HMXKE KPUTUYECKOro, NponageT CUrHan ¢ gatymka anddepeHumanbHOro gasneHuns, 3acnoHka "6amnaca"
3aKkpoeTcs.

B cnyyae AOCTaTOYHON CTENEeHW OCYLUEHUS], BO3AYX MOXHO He BblbpacbiBaTb Ha y/uUy, @ CHOBa HanpaBWUTb B CUCTEMY BEHTUNALMU
(peumpkynsiums). Ecnm Bce xe BO34yX Noc/e pekynepaTopa BbibpacbiBaeTcs Ha yauuy, To pewaetca npobnemMa 6opbbbl € 3amMep3Lueli Bnaroun,
obpa3sytlolenca Npu KoOHTaKTe yaansieMoro Tenjoro BAaXXHOro Bo3ayxa C XO/I04HbIM BO34AYXOM OKpYyXatowel cpeibl C Hen3bexHbliM 06pa3oBaHi
Hanenen N CHeXHbIX pybaluek.



- A Kak 60poTbCsi C 06MEpP3aHNEM HaPyXXHbIX CTEH rpu
yAaneHnn Bo3ayxa u3 romelyeHns bacceiiHa B 3MMHMIA
riepuog sKkcriyaraymm?

Mbl pekoMeHAyeM OCyLLeCcTBAATL BbIBpOC BO3ayXa Ha
3HAYMTENIbHOM YAaNeHUN OT HaPYXHbIX CTEH 34aHuS.
Hawa dupma ncnonbsyeTt 3T0T cnocob B CBOMX
npoekTax. Kak npaBuio, BEHTKaMepbl CUCTEMbI
BEHTMNALMKN NOMeLleHnin bacceiHa pacrnosioXeHbl B
NnoMeLLeHMaX NoABanbHOro, MM60 LOKOMBHOroO 3Taxa,
T.e. HWXXEe YPOBHA 3eMNn. MarncTpasnbHblli BO34YX0BOA,
yAansoWwmnii BNaXHbIN BO34yX, NPOKIaAblBaeTCs noa
NOBEPXHOCTbIO 3eM/IN B CYXOM HETOHHOM KaHane ¢
YK/OHOM B CTOPOHY AOMa A/15 TOro, 4to 6bl Hem3b6exHo
obpasylowmincs KoHaeHcaT CaMOTEKOM CTeKasn no
BO34yX0BoAy 06paTHO B HamnpaBieHUN NoMeLleHUst
BeHTKaMepbl, rae oH (KoHAeHcaT) cobupaeTcsl B HMXHEN
TOUKe BO34yX0BoAa W yAanseTcsl B CUCTEMY
KaHanusaumm (ApeHaxka) 3aaHus ¢ obsi3aTenbHON
opraHusauuen rmgposaTtsopa. Kcratm, ato TpeboBaHue
no c6opy u yaaneHnto KOHAEHcaTa OTHOCUTCS U K
obcyxaaemMoMy HaMu pekynepaTopy. 3aTeM nocrne Toro,
KaK Mbl OTHEC/IM NPOKNaAblBaeMbIV NoA 3eMnen
BO3/yX0OBOJ Ha 3HauuTesbHOEe pacCTosiHMe OT A0Ma,
NoAHUMaeM 3TOT BO3A4YXOBOJ BEPTUKAIbHO BBEPX U
opraHusyeM HeboNbLUY BEPTUKABbHYIO LWaXTy,
BbIXOASILLYIO BbllLE MOBEPXHOCTU 3eMnun. CBEpXY LWaxXThbl
npeaycMaTpvBaeM 3alUMTHOE YCTPOMUCTBO ANs
WCKIIOYEHMSA MONaAaHNS YIMYHBIX OCaAKOB B CUCTEMY
BeHTUNAUMK. Nonyyaem coBeplieHHO 6e306MaHbIN
"cHeroreHepaTtop".

- Hem rpetb nNpuTOYHbIV BO34YX, N Kakune rnpobiembl
MOryT rpu 3TOM BO3HUKHYTb?

peTb NPUTOYHBIV BO3AYX /IEKTPUYECTBOM - C/IMLLKOM
[Oporoe yAoBOMbLCTBUE, Aa U, KakK NpaBusio, B
3aropoAHbIxX fAoMax HabnoaaeTcs sSBHbIM aednuumt
CcBO60OAHbIX 3NEKTPUYECKMX MOLHOCTeN. [MoaTomy,
OoCTaeTcsl BOASHOM NoAorpes NpUTOYHOrO BO3AyXa
TennoHocutenem (Boga, NnMbo Hesamep3atoLwas
XXMAKOCTb) OT CYLUECTBYHOLLEN CUCTEMbI OTOMIEHNS
noma. MNpuyeMm, valle Bcero, ncxoas M3 coobpaxxeHui
3KOJIOFMYHOCTU, B Ka4eCcTBe TEMNIOHOCUTENS
ncnonb3yeTcsa Boaa. B cBA3M ¢ 3TMM Heobxoanmo
CKa3aTb HECKOJ/IbKO C/I0B O Mepax 3aliuTbl OT
3aMep3aHus CUCTEMbI OToNNEHUs. [pyn NpoOeKTUPOBaHUK
rmapomMoayns CylwecTBYlOT Heobxoanmble obwme
pekoMeHAaunu:

- Heo6X0AMMO NCMNONb30BaTh AaTYMK TeMnepaTypsbl
obpaTHol Boabl nocne TennoobmeHHUKka. B cnyyae
NMOHMXXEHMS TeMNepaTypbl 06paTHOM BOAbl Nocne
HarpesaTens BO3AyXa HMXEe KPUTUYECKOro 3HayeHus
(+10 rpaa. Uenbcus) Heo6x0AMMO BbIK/TIOYUTL CUCTEMY
BEHTUNALMMU, NMONIHOCTbIO OTKPbITb CMECUTENbHbIN Y3en
Ha 100%-yto nogady ropsiyer BoAbl B TEMJOOOMEHHUK U
BblAaTb COOTBETCTBYIOLWMIA curHan o6 aBapuinHoM
pexume paboTbl.

- NoMUMO obLlero Aatymka TemnepaTypbl NPUTOYHOIO
BO34yXa, HeobxoAMMO MCNOoNb30BaTb TEPMOCTAT,
KOTOpbIV Npu nogaye NpUTOYHOIO BO34yxa nocne
HarpeBaTens Bo3ayxa C TeMMNepaTypon Huxe
Kputnyeckon (+12 rpaa. Llenbcus) BbiaaeT curHan ob
aBapuiiHOM pexume paboTbl. 1o curHany atoro
TepMocTaTa cMcTeMa aBTOMATUYECKOro yrnpassieHns
[OJKHA OTKPbITb CMecuTenbHbIN y3en Ha 100% nogaunm
ropsiyelt BoAbl, BbIKIOUYNTb, MO0 3HAUYUTENbHO CHU3UTL
NMpOV3BOANTENIbHOCTb CUCTEMbI BEHTUISILMN U BblAaTb
COOTBETCTBYIOLWMIA CUrHAN.

- AaXxe Npu BbIK/IOYEHHOW CUCTEME BEHTUISILIUK
HeobxoaAnMo obecneynTb NOCTOAHHOE ABMXKEHWE BOAbI
yepes HarpeaTesib Bo3ayxa. 9To Heob6xoAMMo AenaTtb
ANnsa Toro, 4to 6bl NOCTOSIHHO KOHTPOSIMPOBaTb
TemnepaTypy obpaTHOM BOAbl NoCne HarpesaTens.

- Kak npaBuio, BOASIHOW HarpeBaTeslb BO3ayxa
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HaxOAUTCS Ha 3HAYUTENbHOM yAaNeHUN OT UCTOUYHMKA
Tenna v Npu aKcnayaTauMm CUCTEMbI BEHTUMIALUN MOXET
BO3HMKHYTb TaKoW pexwuMm, Koraa HeT noTpebHocTn B
ropsiyer Boge. B aTom cnyyae npu onpeaeneHHomn
BblI6paHHON cxeMe 06BSA3KU MrMAPOMOAYNS MOXET
BO3HMKHYTb 3aCTOW BOAbl Nepes rmapoMoayriem, T.e.
TeMnepaTtypa Ten/IOHOCUTENSA-BOAbl MOXET 3HAUMUTENIbHO
NOHM3UTLCS, BMNIOTb A0 KOMHATHOM TemnepaTypsbl. MNpu
BK/TIOYEHUMN CUCTEMbI BEHTUNSILMM BO3HMKAET
ecTecTBeHHas NoTpebHOCTb B ropsyen Boge. Cnucrema
aBTOMATM4eCKOro yrnpaBfieHUs OTKpbIBaeT
cMecuTenbHbIN y3en Ha 100% nopaum ropsiyei Boabl, HO
T.K. NPOTSXXEHHOCTb coeanHsatowero Tpybonposoaa
[0CTaToYHO 6onbluas, TO B HarpeBaTeb BO3ayxa
nocTynaeT BoAa C HepacyeTHbIMK napamMeTpamu. Kak
CneACTBME BO3MOXEH aBapuUMHbIN pexuMm paboTbl No
TeMnepaTtype obpaTHoi BoAabl. YTO 6bl n36exaTb
nopgo6HoM cuTyaumm, HeobxoamMMo BO3se rMAPOMOAY A
NOCTOSAHHO NOAAEPXMBATb BOAY C pacyeTHOMN
TemnepaTypoW.

Kak 3To He yAMBUTENbHO, B paMKaxX 3TOM CTaTbM AOCTAaTOYHO TPYAHO OXBaTWUTb BCe NMPO6EMbl U HIOAHCbI
NpoeKTUPOBaHWs, MOHTaxa 1 3kcniyatauun Cuctem MoaaepxaHus Tpebyemoit BnaxHocTy Bo3gyxa nomelyeHumi
6acceina.

[axe npu ocTaTtoyHo 60MbLIOM OMbIiTe Hawel pupMbl B 06/1aCTM OpraHn3aumm noAo6HbIX CUCTEM, XKU3Hb
NOCTOSIHHO MPEnOAHOCUT HOBbIE 3a4a4u, KOTOPblE Mbl C YCMEXOM pellaeM.

34ecb Mbl MPUBOAUM B KayecTBe npumepa ¢hoTo rasieperd HeKOTOpbiX 06bEKTOB, BbINOMHEHHbIX dupmon "BNO DUP":
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ABTOp cTatbu - buoHsbiwes Oner bopucosuny.

Aata ny6nnkaumm - 15 masi 2007 roga.



