FOCT P 56638-2015

HALIMOHANbBHbIN CTAHOAPT POCCUNCKOW ®ELEPALIA
UYACTbIE NOMELLEHNA

BeHTUnAumMs 1 KOHAULIMOHMPOBaHME BO3ayXa

Obuwe TpeboBaHVs

Clean rooms. Ventilation and air conditioning. General requirements

OKC 13.040.01
19.020

[ata BBegeHus 2016-12-01
Mpeancnosue

1 PASPABOTAH OG6LiecTBOM C OrpaHUMYeHHON OTBETCTBEHHOCTb "MHBap-
npoekT" (000 "MHBap-npoekT") Npu yyacTum OTKPbLITOrO aKLMOHEPHOro obLiecTBa
HayuHo-uccnenoBaTenbCKUin LIEHTP KOHTPOIS U AUArHOCTUKU TEXHUYECKUX CUCTEM
(AO HML KO)

2 BHECEH TexHuyeckum KOMMTETOM MO CcTaHgaptu3auum TK 184
"O6ecneyeHne NPOMbILLIEHHON YUCTOThI"

3 YTBEPXOEH W BBEOEH B [JEWCTBME Mpukasom denepansHoro

areHTCTBa N0 TEXHWYECKOMY DPErynmpoBaHuio 1 metponormm ot 13 oktabps 2015 1.
N 1558-ct

4 BBEJIEH BMEPBbIE

5 MEPEV3OAHME. Anpernb 2019 .

lMpasuna npumeHeHUs1 Hacmosiuje2o cmaHoapma ycmaHoesneHsl 8 ctatbe 26
PepepanbHoro 3akoHa o1 29 umonst 2015 r. N 162-®3 "O craHgaptusauvm B
Poccuiickoit Denepaumm”. HdopmMaLmsi 06 M3MEHEHUAX K HAaCTOsILLEMY CTaHAapTy
nybnmkyetca B exerogHom (MO COCTOSHUIO Ha 1 sHBaps Tekyllero roaa)
MHpopMaLMOHHOM ykasaTene "HauuoHanbHble cTaHaapThl”, @ odvunanbHbI TEKCT
M3MEHEHUA W1 TOoNpaBoOK - B eXeMeCAYHOM WHOPMaLMOHHOM YyKasaTene
"HaumoHanbHble cTaHgapTel". B cnydae nepecmotpa (3ameHbl) UM OTMEHbI
HacTosILLEro cTaHfapTa COOTBETCTBYlOLEe yBefoMrieHne Gyaet onybnvmkoBaHo B
GrvkaniLem BbINycke eXeMeCsHHOro MHOPMaLMOHHOTO yKkasaTens
"HauunoHanbHble cTaHaapTbl”. CooTBETCTBYOLWAS MHGOPMaLMs, yBELOMIIEHNE U
TEKCTbl pa3MeLLaloTCs Takxe B MHPOPMALIMOHHOM cucTeme obLLEro nonb3oBaHns -
Ha odwmumanbHoM caiiTe PegepanbHOrO  areHTCTBa MO TeXHWYECKOMy
perynmpoBaHuio n meTponorum B cetu ViHTepHeT (www.gost.ru)

BBepneHune

Ynctole nomeLLeHnst LLMPOKO npuMeHsioTCA B 3MEKTPOHHOW,
npnbopoCTpoUTENbHON,  (hapMaLeBTUYECKON, MULIEBOW W ApYrMX OTpacrsix
NPOMBILLMEHHOCTH, B MPOM3BOACTBE MEAULMHCKUX M3genuin, B GonbHULax v T.4.
OHM cTanm HeoTbEMIIEMOW YaCTbi0 MHOMX COBPEMEHHbIX NPOLIECCOB U CPeACTBOM
3aLLMThI YerioBeka, MaTepuanos 1 NPOAYKLIMA OT 3arpsi3HEHUI.

K HacTosiwemy BpemeHn pAevicTByeT Kommnekc cTtaHgaptoB NCO 14644
(TOCT P WCO 14644), koTopble YyCTaHaBIMBAOT KMacCUMKaLMIO YUCTbIX
noMeLLeHniA, TpeboBaHWst K MOHUTOPUHIY, METOA,aM UCMbITaHWUI, NPOEKTUPOBaHUIO,
aKcnnyaTauuv n ap.

* [ocTyn K MexayHapoAHbiM U 3apybexHbIM AOKYMEHTaM, YNOMSHYTbIM B
TeKCTe, MOXHO MONy4nTb, obpaTuBLLMCL B CnyxOy noaaepxku nonb3oBatene. -
MpumeyaHue nsrotosuTens 6asbl AaHHbIX.

PH,C[ HOPMaTMBHbIX [OOKYMEHTOB YyCTaHaBlMBaeT TpeﬁoBava K cuctemam
BEHTUMALMM M KOHOWLMOHMPOBaHMS obLiero HasHadeHus 6e3 yyeta cneundmku
UNCTbIX MOMeELLUeHWA. B To e Bpems uucTble nomelleHus TpebytoT ocoboro
NOAXOAa, MOCKOMbKY OHWM  TPeGYHT  UCMOMb30BaHUsS  BbICOKO3MMEKTUBHBIX
¢unbTpoB  oumcTkM Bo3gyxa EPA, HEPA un ULPA, BbiCOKOW KpaTHOCTU
BO3a4yxooOMeHa, MNoAAepXaHWs  nepenajoB  AaBrieHUs  BO3dyxa — Mexay
NOMELLEHVSIMU 1 Mp.

11 (baKTOpr, a Takxe pocT o6bemMoB CTpouTenbCTBa YUCTbIX FIOMeLLleHI/II?I
obycrnoBmvBaloT HeobxoguMocTb pa3paboTku cheuuanbHoro cTaHgapTa Mo
cuncTtemMam BEHTUNALUU N KOHONUMOHMPOBAHUSA B YNCTbIX NOMELLEHUAX.

Llenb HacTosilwero cTtaHgapta - AdaTb obume TpeboBaHus K cucTemMam
BEHTUNALUMM U KOHOMLMOHUPOBAHUSI YWUCTbIX MOMELLEHWIA, KOTOpblE MO3BOMNST
3apatb TpeboBaHWs K 3TUM cuUcTEMaM, pa3paboTaTb COOTBETCTBYIOLME pasaerbl
NpoeKkTa, BbIMOMHUTE MOHTaX W WCMBLITAHWSI YUCTbIX MNOMELUEHWA U 3aTem
3KCMyaT!poBaThb UX.

1 ObnacTtb NnpMMeHeHusA
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HacTosiumii cTaHgapT ycTaHaBnvMBaeT TpeGoBaHUs K CUCTeMaM BEHTUNSALMM U
KOHAVLMOHMPOBAHMUS YNCTbIX MOMELLEHUI U YACTbIX 30H.

B cTaHpapTe He paccmatpuBaloTcsi TpeGoBaHWS K CUCTEMaM BEHTUNALMM U
KOHAVLMOHMPOBaHUS  OOLLEro  HasHayeHus (He CBsi3aHHble C  YUCTbIMK
NOMELLEHVSIMIA),  YCTaHOBIIEHHbIE CTPOUTENBHBIMU U APYIMMU  CTaH4apTamu,
HOpMamMu 1 NpaBunamu.

CTaHOapT He yCTaHaBnMBaeT cneuuanbHble TpeGoBaHWs, onpedensieMble
TEXHOMOMe MPOU3BOACTBA KOHKPETHbIX BWAOB MPOAYKLUM, OCOBEHHOCTSMM
obpalleHuss C  onacHblMM  MaTepuanamum U OTXO4aMu  (TOKCUYHBLIMM,
pafMoaKTVBHLIMUY, COAEPXaLMMW MaToreHHble MUKPOOPraHW3Mbl M Mp.), a Takke
TpeGoBaHusiMM Ge30macHOCTU Tpyda, Ha KOTOpble PacmpoCTpaHsTCA Apyrve
HOPMaTUBHbIE [JOKYMEHTbI.

2 HopmaTuBHbI€e CCbINKU

B HacTosLweM cTaHgapTe UCNob30BaHbl HOPMATUBHBIE CCISIKM Ha cregytoLme
OOKYMEHTbI:

TOCT P EH 13779 BeHTURSuUMs B HeXWnblX 34aHUSIX. TexHu4Yeckue
TpeboBaHMS K cMCTEMaM BEHTUNALMN U KOHAULIMOHMPOBaHNS

[OCT P WCO 14644-4 YucTble NOMELUEHWS U CBSI3aHHblE C  HUMU
KOHTpOrmpyemble cpeabl. YacTb 4. MNpoekTMpoBaHue, CTPOUTENLCTBO M BBOA B
aKcnnyarauuio

[OCT P _52249-2009 [lpaBurna npou3BOACTBA W KOHTPOMS KayecTBa
TNeKapCTBEHHbIX CPeACTB

[OCT P 56190 YncTble nomeleHuns. Metoabl aHeprocbepexeHus

MpumeyanHne - [Npu Monb3oBaHUM HACTOSILLMM CTaHOAPTOM LenecoobpasHo
NpoBepuTb AENCTBUE CCbIMOYHbIX CTaHOAAPTOB B MHAOPMALMOHHOW cucTeme
obLero nonb3oBaHust - Ha odwmumanbHoM caiite ®defeparnbHOro areHTCTBa Mo
TEXHU4YECKOMY PeryrnmpoBaHuio U MeTporiorum B ceTu IHTepHeT unm no exerogHomy
MHAOPMaLUNOHHOMY  ykasdatento  "HauuoHanbHble — CcTaHaapTbl”,  KOTOpbIA
onybrnmMkoBaH MO COCTOSIHUMIO Ha 1 siHBaps TeKywero roga, M Mo BbiNyckam
eXeMeCsYHOro MHGOPMaLMOHHOMO ykasatens "HauwoHanbHble cTaHgapTel" 3a
TeKywmin rod. EcnmM 3ameHeH CCbINOYHBIA  CTaHO4ApT, Ha KOTOpbIM AaHa
HedaTVpOBaHHas CCblKa, TO PEKOMEHAYeTCA WCMonb30BaTb [AEVCTBYIOLLYO
BEPCMIO 3TOTO CTaHAapTa C Y4eTOM BCEX BHECEHHbIX B [aHHYl0 Bepcuto
M3MeHeHun. Ecrnm  3amMeHeH CCbINOYHbIA  CTaHgapT, Ha KOTOpbI  AaHa
[aTupoBaHHasi CCbifka, TO pPeKoMeHAyeTCsi Ucnonb3oBaTb BEpPCUMO  3TOrO
cTaHgapTa C yKasaHHbIM Bbllle rofom yTeepxaeHust (npuHsTus). Ecrm nocne
YTBEPXKOEHUSI HACTOSILLEro CTaH4apTa B CCbINOYHbIN CTaHO4APT, Ha KOTOPbIA AaHa
OaTypoBaHHas CCbifKa, BHECEHO W3MEHeHVe, 3aTparvBatollee MoroXeHue, Ha
KOTOpOe [aHa CCbifika, TO 3TO MOMOXEeHNEe pekoMeHOyeTCs NpuMeHaTb 6e3 ydeta
[aHHOTO M3MeHeHus. Ecrm cCbinoyHbl cTaHAapT OTMeHeH 6e3 3ameHbl, TO
nonoXxeHue, B KOTOPOM [laHa CCbirika Ha HEero, PEKOMeHAYeTCS NMPUMEHSATb B YacTh,
He 3aTparnBaioLLei 3Ty CCbINKY.

3 TepMUHbI U onpeaeneHus

B  HacTosiem CTaHOgapTe UCNOMb3OBaHbl  cneaywume TepMUHbl  C
COOTBETCTBYHOLWMMU onpeneneHnaMmm:

3.1

yuctoe nomeleHue: [omelueHMe, B  KOTOPOM  KOHTPOSMpPYeTCsi
KOHLLEHTPaLMSA B3BELLEHHbIX B BO3AyXe YacTuL, MOCTPOEHHOE U UCMOSb3yemoe
Tak, 4YTOObl CBECTM K MUHUMYMY TMOCTYNrieHWe, BblAeneHue W yaepkaHue
YacTuL, BHYTPW MOMELLEHMs, U MO3BOSSOWEe, MO Mepe HeoGXoAMMOCTH,
KOHTPOrMpOBaTb Apyrvie NapameTpbl, Hanpumep, TemMnepaTtypy, BRaXHOCTb M
[AaBrieHve.

[FTOCT NUCO 14644-1-2002, cTtatbs 2.1.1

3.2

yucTas 30Ha: [poCcTPaHCTBO, B KOTOPOM KOHTPOMMPYETCS KOHLEHTpaLus
B3BELUEHHbIX B BO3AyXe 4YacTul, NOCTPOEHHOE W WCMOMb3yemMoe TaK, YTobbl
CBECTU K MWHWMYMY MOCTYNNeHWe, BblAENeHe U yaepxaHue 4acTul, BHYTpY
30Hbl, U NO3BOMSIOLLEE, MO Mepe HeOGXOAUMOCTH, KOHTpOrmMpoBaTb Apyrve
napameTpbl, HanNpUMep, TemnepaTypy, BNIaXHOCTb 1 AaBIEHNE.

MpumeyaHne - Yvictas 30Ha MoOXeT ObiTb OTKPBITOW WNM 3aMKHYTOM WU
HaxoAUTLCS Kak BHYTPU, Tak U BHE YUCTOrO NOMELLIEHNS.

FOCT UCO 14644-1-2002, cTatbs 2.1.2

3.1 COCTOAAHMA YUCTOro NOMeLLEeHUSA

3.3.1

noctpoeHHoe: COCTOsHME, B KOTOPOM MOHT&X YMCTOMO MOMELLEHMS
3aBeplleH, BCe O6GCNyX1BaloLLMe CUCTEMbI MOAKIIOYEHbI, HO OTCYTCTBYET
npoussoacTeeHHoe 060pyaoBaHMe, MaTepuarbl 1 nepcoHar.

FOCT NCO 14644-1-2002, ctatbd 2.4.1
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3.3.2

ocHalleHHoe: COCTOsiHME, B KOTOPOM YMCTOE NMOMELLEHWE YKOMMIIEKTOBAHO
obopynoBaHMeEM W [LENCTBYET MO COMMALEHUI0 MEeXdy 3aKasuvkoM |
UCTOSHUTENEM, HO NMEepPCOoHar OTCYTCTBYET.

[COCT NUCO 14644-1-2002, cTatbs 2.4.2

333

akcnnyampyemoe:  CocTosHMe, B KOTOPOM  YMCTOe  MOMeLLeH/e
PYHKLMOHMPYET YCTAHOBMEHHbIM 0OpasoM C  YCTAHOBMEHHOW YWCMEHHOCTbIO
nepcoHana, paboTatoLLero B COOTBETCTBUN C JOKYMEHTALIMEN.

[CTOCT UCO 14644-1-2002, ctaTtbst 2.4.3

34

OofjHOHanpaBreHHbIN NOTOK Bo3ayxa: KoHTponvpyemblii NOTOK BO3gyxa C
MOCTOSIHHON CKOPOCTbLIO ¥ NPUMEPHO MapasnnesibHbIMy IMHUSAMW ToKa No Bcemy
nonepe4YHoMy CE4EHU0 YUCTOM 30HbI.

MpumeyaHne - [MoTok BO3dyxa TaKoro TuNa HEMNOCPeaCTBEHHO YHOCUT
YacTULbl U3 YUCTOW 30HbI.

FOCT P NCO 14644-4-2002, cTatbs 3.11

3.5

HeoAHOHaI'IpaBﬂeHHbIﬁ NOTOK BO3AyXa: PacnpeneneHme BO3Oyxa, npu
KOTOpPOM nOCTyI'Ia}OLLIVIVI B YUCTYH 30HY BO34YyX CMellmMBaeTCA C BHYTPEHHUM
BO34YyXOM NocpencTBOM Nogadun CTpyu NpUTOYHOIro BO3ayxa.

FOCT P NCO 14644-4-2002, cTtatbd 3.6

3. 6 pekynepauusi Tenna: NOBTOPHOE WCMONMb30BaHWe Tenna BO34yXa,
yAanseMoro 13 NomeLLeHni (3gaHns).

3.7 peunpkynsaums Bosayxa: MoBTOpHasi nogaya YacTu BbITSHKHOTO BO3adyXa B
rnomeLleHve (CUcTemMy NomeLLeHni) nocre dunbTpauum.

3 . 8Buabl MOTOKOB Bo3ayxa B cucreme BEeHTUNALMUN n
KOHAWLMOHMPOBaHUSA

3.8.1 npuTouHbIN Bo3ayx, L : Bo3ayx, nonasaemblii B MOMELLEHWE CUCTEMON
BEHTUMALMM U KOHAULVOHVPOBAHMSI.

3.8.2 HapyXHbI Bo3AyX, L, : ATMOCEpHbI BO3AYX, MOCTYNAOWWiA B CUCTEMY
BEHTUMALMM U KOHAWULIMOHMPOBAHWS ANA nogayun B 06CnyxMBaeMoe NnoMeLLeHe.

3.8.3 BoITAXHON BO3AyX, I;: Bo3agyx, BbIXO4AWMA M3 MOMeELLeHMs Yepes
cUCTeMy NPUHYAUTENbHON BEHTUNALUN.

3.8.4 ynansieMbin BO3AYX, Ly: YacTb BBITSKHOTO BO3AyXa, ydansemas B
aTmocdepy.

3.8.5 peUMpKYnsALMOHHbIN BO3AYX, Lp: YacTb BbITSXHOMO BO34yxa, MOBTOPHO
nocTynaoLas B CUCTEMY BEHTUMNALUM U KOHANLIMOHUPOBAHUS.

Mpymeyanue - K peLmpkynaLMoHHOMY BO3AYXy MOXET 400aBNATbCA HapyXHbIN
B03AYyX. Npy peLmpKynsaLmnm YacTb BbITSHKHOrO BO34yxa nocrie dvnbTpauum MoxeTt
BO3BpalLATLC B TO JKe MOMmelleHWe (MeCTHas  peuupkyrmauvsl)  umm
pacnpeaenaTbcs Mo HECKOMbKUM MOMELLIEHUSIM.

3.9 uHdbunbeTPauma Bosayxa, L, : MocTynneHne Bo3ayxa B NomeLLeHne 13BHe
13-32 HEMIOTHOCTEN B OrpakaatoLLMX KOHCTPYKLUSIX.

3.10 akcpunbTpaumsa Bosayxa, L, : YTeuka Bo3ayxa 3a npegaerbl NoMeLLeHns
13-32 HEMOTHOCTEN B OrpaXKaaloLLMX KOHCTPYKLUAX MOMELLEHUS!.

3.1

yTeuka: HenpegycMOTpeHHbI MOTOK BO3[yxa Yepe3 HEeMroTHOCTU B
KOHCTPYKLIMM.

FOCT P EH 13779-2007, cTathba 5.1

3.12
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KNacc YUCTOTbI: YPOBEHb YMCTOThI MO B3BELLEHHBIM B BO3Ayxe YacTuuam,
NPUMEHNUMbIA K YUCTOMY MOMELLEHMIO WM YUCTOW 30HE, BbIPAaXKEHHbI B
TepmuHax "Knacc N MICO", koTopblvi onpeaenser MakCumansHO AOMyCTUMble

KOHLieHTpauuu (4acTuu/m?3 ) Ans sagaHHbIX AYanasoHoB Pa3MepoB YacTull,.
[FTOCT UCO 14644-1-2002, cTatbs 2.1.4]

3.13

BpeMsi BOCCTaHOBMEHMUA: Bpemsa CHWXeHWs KOHLeHTpauun vactuy B
nometteHn B 100 pa3 Mo CpaBHEHUIO C HayarnbHOW, AO0CTaTO4MHO GonbLion
KOHLIeHTpaLuein Yactuu,.

Mpvmeyanne - MeToamka onpedeneHMss BpeMEHW BOCCTaHOBIEHWSI
npueegeHa B TOCT P NCO 14644-3 (B.12.3).

[OCT P 56190-2014, ctatba 3.1

3.14

KpaTHOCTL Bo3ayxoo6meHa N: OTHoweHuWe pacxopa Bosgyxa L (M3 /4) k

06bemy nometuerns V (M3 ), N = L/V, u-1.
[OCT P 56190-2014, cTtatbs 3.2

3.15

pacxopn Bo3sgyxa L: KonmyecTBo Bo3fyxa, nogaBaemoro B MOMELLEHVE B

yac, M3 /4,

OCT P 56190-2014, ctaTtba 3.5

3.16

achbhekmBHOCT BeHMNAUMM  £,:  OPPEKTUBHOCTb  BEHTUNSALUM
XapaKkTepusyeT CBS3b Mexay KOHLEeHTpauuel 3arpsidHeHWi B MPUTOYHOM
BO3AyXe, BbITSXHOM BO3[yXe W B 30HE AbIXaHus (BHYTpPW IKCMnyaTupyemon

30Hbl). APEKTMBHOCTb BEHTUMSALMM £, BblYMCIAETCS Mo dhopmyrne

_ Craa ~ Coup
Cos—Csup

Z

M

rae Crge - KOHLEHTPALMS 3arpsi3HEHUIA B BbITSKHOM BO3AYXE;

Clps - KOHLEHTPaLWs! 3arpsi3HeHUiA BHYTPU MOMELLEHUS! (B 30He [bIXaHus B
npefenax aKkCnyaTupyemMoin 30Hbl);

Csyp - KOHLEHTpaUMA 3arpsi3HEHNIA B MPUTOYHOM BO3AYXE.

OheKTUBHOCTb BEHTUINSILMM 3aBUCUT OT pacnpefeneHust Bosgyxa, a
Takxe OT BMAA U MECTa HaxOXOEeHUs! NCTOYHUKOB 3arpsidHeHust Bo3gyxa. OHa
MOXeT OblTb pasHoW AN pas3nuYHbIX BUOOB 3arpsidHeHuin. Ecrm npoucxoant
norHoe ypaneHue 3arpsiBHeHW, To 3dMPEeKTUBHOCTb BEHTUNALWM paBHa
eavHuue. bBornee nogpobHo noHATME  "addpeKkTMBHOCTL  BeHTURSLUM"
paccmoTpeHo B CR 1752.

Mpymeyanne - [Ons o6o03HayYeHUsl [aHHOrO MOHSATUS Takke  LMPOKO
MCMOMb3yeTCst TEPMUH "3dPEKTVBHOCTL yaaneHns 3arpsasHeHnin’.

[COCT P EH 13779-2007, ctatba 3.4

4 TpeboBaHMA K cMCTeMaM BEHTUNALUU U
KOHAWLMOHNPOBAHUA

4.1 OOwWwme nonoxeHus
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CuvcTeMbl BEHTUNSALUN U KOHOULMOHMPOBAHUSA BO34yXa B YNCTLIX MOMELLEHUAX
BbINOMHSAOT (NpunoxeHns A n B):

- nogavy TpeGyemoro KonmMyecTBa HapyHoro Bo3ayxa no caHuTapHbiM HopMam
NSt AbIXaHWs YenoBeka;

- yaaneHue BpeaHbIX BELLECTB;

- obecneyeHne TpebyeMblx NapameTpoB MUKPOKNMMATa;

- rnopaepXaHne MONoXUTENbHOMO UMW OTpULLATENbHOTO AaBrieHust Bo3adyxa B
nomMeLLeHN;

- obecneyveHne 3agaHHOM YUCTOTLI BO3AyXa (KMacca YMCTOoThI).

CneumdmyeckuMn  yHKUMSIMA ~ YUCTBIX  MOMELLUEHWI,  onpeaensowymMm
0COBEHHOCTM MOCTPOEHUSI CUCTEM BEHTUNALMM U KOHAMLMOHUPOBaHUS, SIBISILOTCS
obecneyeHve 3afaHHON 4YMCTOTbI BO3dyxa (Kfacca YWUCTOrO MOMELLEHUSI WM
YXCTOW 30HbI), MOAAEPKaHWE Nepenafa AaBrieHVst BO3AyXa U 3aaHHOTO BPEMEHU
BOCCTaHOBIEHWSI (Mpy HeoB6XoAMMOCTH).

CucTeMbl BEHTUNALMM U KOHAMLMOHWMPOBAHWUS YUCTBIX MOMELLEHUA [OMKHbI
obecneymBatb:

- nogadvy TpebyemMoro KormM4ecTBa HapyXHOrO BO3gyxa MO CaHUTapHbIM
Hopmaw;

- yaaneHve BpefHbIX BELUECTB, BblAensieMblX B BO3AyX NOMELLUeHUs! (MECTHble
BbITSKKM);

- NoAAepXaHve nepenagoB AaBneHUs BO3AyXa;

- noAAepxaHve 3adaHHbIX MapaMeTpoB  MUKpoKNMMmaTta (Temnepatypa W
BMaXHOCTb BO3Ayxa) U yaaneHue n3bbITKoB Tenna;

- NoAAepXaHve 3a4aHHOro Kracca YUCTOThI.

Mpy npoekTvpoBaHWM criedyeT OueHUTb Tpebyembld pacxod Bo3dyxa
(kpaTHOCTb BO3dyxooOMeHa) Ans Kaxgoro w3 aTux  hakTopoB. [MpoekTHas
KpaTHOCTb BO34YXOOOMEHa Ansi KaXaoro nomeLleHust BbIGMpaeTcsi No Havxyawemy
(HavbonbLueMy) 3Ha4EHWIO.

Ecrm kakon-nm6o dpaktop TpebyeT Gonblueit KpaTHOCTW BO3ayxoo6MeHa, Yem
obecneyeHvre 4WCTOTbI BO3Ayxa, TO CrefdyeT MpUHSTb Mepbl, MO3BOMsOLME
CHU3UTb HEOBXOAMMYIO KPaTHOCTb A4S 3TOro diakTopa.

MpumeyaHus

1 Ha pucyHke 1 LUTPUXOBBIMU JIMHWUSIMMA MOKa3aHbl KPaTHOCTU, MpeBbilatoLLme
3HayeHue Ans obecrneyeHust YUCTOTbl. Ecrm 3To MMeeT MecTo Ans MECTHbIX
BbITSDKEK (MECTHbIX OTCOCOB), TO CIieAyeT pacCMOTPeTb LienecoobpasHocTb
NPUMEHEHNST 3aKPbITbIX CUCTEM WM WHbIX PELUEHUA AN yMEeHblueHnst obbema
BbITSDKHOTO BO34yXa.

2 3HauuTenbHble U3BLITKM TENMOTbI U Brary, KOTopble NPUBOAAT K NPEBbILLEHUIO
pacxopa NpUTOYHOrO BO34yxa MO CpPaBHEHMIO C HeobXoAuMbIM Ans noadepxaHus
33[aHHOrO0  Kracca 4uCTOThbl, criegyeT yaansTb MECTHbIMM  CpeacTBaMmy,
BCTPOEHHbIMW B 0OOpyAOBaHME, a He 3a CYeT CUCTEeMbl BEHTUNAUMKM 1
KOHAMLIVOHNPOBAHWS.

MMpn NpoEeKTUPOBaHWUK, UCMbLITAHUAX W JKCMMyaTauMu CUCTEM BEHTMAAUMU U
KOHAWLMOHMPOBAHUS crieqyeT NpuHUMaTb Mepbl Mo 3KOoHOMUK 3Heprumn no FOCT P
56190, y4nTbIBaA BbICOKWI pacxod Bo3ayXa B YNCTbIX MOMELLEHUSIX.

4.2 MuHuManbHbIN pacxo4 HapyXXHOro Bosgyxa Ans
AblXaHua nogen

B kaxgoe nomelleHne ¢ NocTosiHHbIM npebbiBaHneM nepcoHarna (Gonee AByx
4acoB) AOIMKHO MNoAaBaTbCsl [OCTATOMHOE KOMMYECTBO HAPYXHOro BO3AyXa, He
HWXE YCTaHOBIIEHHOTO CTPOUTESbHLIMU Y CaHUTapPHBLIMI HOPMaMU.

4.3 YpaneHue BpeAaHbIX BelecTB

431 [Ons ypaneHus coAepXawwxcs B BO3AyXe BpedHblX BeLecTB
npeaycMaTpyBaloTCst MECTHbIE BbITSKKW (MECTHbBIE OTCOCHI).

4.3.2 [Insi komMmneHcauunmn paboTbl BbITSKHLIX YCTAHOBOK CrieayeT npeaycMoTpeTb
HeobXoAUMBIA pacxod MPUTOYHOrO BO3AyXa, KOTOPbIA AOIDKeH ObiTb He MeHee
CYMMapHOro pacxofa BO3ayxa OT BCEX BbITSKHbIX YCTAHOBOK, €Cnv JonyckaeTcs
X opHOBpeMeHHast paborta, fmMbo CymMapHOro pacxoga Bosgyxa npu pabote
BbITSDKHbIX YCTAHOBOK C HavbosbLLUMM pacxo4om Bo3ayxa.

4.3.3 KpaTtHocTb BO3ayxoobMmeHa, Heobxoaumasi Ansi KOMMEHCaLUUW BbITSHKEK,
onpeAensieTcs kak YacTHoe OT AeNeHNsi CYMMapHOro pacxofa BbITSXKHOTO BO3Ayxa
ONst AaHHOTO NOMELLEHMSI Ha 06 bEM NMOMELLIEHNS.

434 YpaneHve Bo3gyxa W3 MOMELLEHUS [OIKHO KOMMEHCUPOBATbCH
NOCTYMIIEHWEM MPUTOYHOIO BO3AyXa.

4.4 O6ecnevyeHne MMKpOKNMMara

441 CnepyeT npedyCMOTPeETb PErynMpOBaHWE Temnepatypbl U BRAAKHOCTU
BO3Ayxa (NMpuM HeobXoAMMOCTW) C y4eTOM M3BbITKOB TEMmnoThbl W Braru, KoTtopble
BbIEMATCA TEXHOMOrMYecknm obopyaoBaHMeM 1 NepcoHanom.

4.42 TlapameTpbl MVKpOKNMMarta 3afdaloTCA CaHWUTapHbIMM  HOpMaMn U
TpeboBaHUAMM TEXHOIIOTMYECKoro npotiecca. MNpu pacyeTe CUCTEMbI BEHTUNSLIMM 1
KOHAVLMOHMPOBAHWSI BO3AYXa CIeAyeT yunUTbIBaTh TpeGOBaHMSI 3KOHOMUN SHEPTUN.
He ponyckaetcs ycTaHaBnuBaTb HEODOCHOBaHHO >kecTkve TpeboBaHus K
npeaenam perynMpoBaHusi TEMNepaTypbl W BNaXHOCTU BO34yXa BHYTPU UUCTbIX
NOMeLLEeHWA cBepX TPeGOoBaHU HOPMATUBHBLIX [OKYMEHTOB W TEXHONOMYECKOro
npouecca.
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4.4.3 OTpenbHble TEXHOMNOMMYECKMe npoLecchl (Hanpumep, doTonuMTorpadus B
NPOM3BOACTBE MUKPOCXEM) NPEABABMAIOT XeCTkue TpeboBaHusa K TeMnepaType u
BMaXHOCTW BO3AyXa W [ONYCTUMbIM Mpefenam ux uaMeHeHusi. >KecTkue
TpeboBaHUA K BEpXHEMY W/UNM HKHEMYy Mpeaeniam perynupoBaHWsi NnapaMmeTpoB
MVKpOKnMMaTa npeabsiBsiotcss M k paboTte C nopowkamum W Kancyrnamu B
NpoVM3BOACTBE  JIEKAPCTBEHHbIX  CPEeACTB, YTO  MOMUMO  PerynvpoBaHust
TemnepaTtypbl TPeByeT OCYLLEHUS UMK YBRaXHEHNs Bo3ayxa.

4.5 O6ecneyeHue NepenagoB AaBreHUs Bo3gyxa

451 TlNepenag pAaBneHus Mexay pPasfMYHbIMU MOMELLEHVSIMUA  Bbi3biBaeT
aKkcunbTpaumio (yTeuky) BO3AayXa M3 MOMELLEHUS Yepe3 Lienu B MpUTBOpPax
ABepel 1 pasHOro pofa HenroTHOCTU. BennumnHa yTeukn gomkHa 6biTe paccyutaHa
OJ151 KaXO0ro NoMeLLEHUs U y4TeHa B 6anaHce BO3Ayxoo6MeHa.

452 YTeuka BO3ayXa A0IpkHa ObITb KOMMNeHCUpoBaHa paBHbIM KONMN4YEeCTBOM
NPUTOYHOro BO3AYyXa. B 6anaHce Bosnyx006meHa AOoKHa  yduTblBaTbCA U
VIHd)VIJ'II:TpaLlVIH BO34yxXa, T.e. NOCTynneHne Bo3ayxa n3 coceHux NOMELLEHWN.

KonmnyectBo  BO3ayxa Lg, MPOXOASILLEro Yepe3 [ABepHylo wWenb (M3 /),
onpepenseTcs no gopmyne

L =F XZEX'\I'rﬁ_PXBfSOO, (2

rae F; - nrowanp wermm, M2;
AP - nepenag aaenenns, MNa;
> =025 - Ko3acpVLIMEHT MECTHOIO COMPOTVBMEHMNS ABEPHBIX LLENEN;

3600 - 4yncno cekyHa B 04HOM vace.
4.6 O6ecne4yeHne 3agaHHOW YNCTOThI BO3gyxa
4.6.1 OgHoHanpaBnNeHHbIN NOTOK

TpeboBaHWs K OfHOHaNpaBneHHOMy MOTOKY BO3ayxa ycTaHosneHbl [OCT P
NCO 14644-4.

OpHoHanpaBneHHbIN NOTOK BO3Jyxa CO3[aeTcs, Kak NpaBumno, B aBTOHOMHbIX
30Hax, paboTtaroLpx No NpUHLMNY peLunpkynaumm Bo3ayxa. Peunpkynaums Bosgyxa
MOXeT ObiTb OpraHM3oBaHa Kak BHYTPU CaMOro mMoMelleHns (MecTHast
peLmnpKynsaums), Tak U ¢ MOMOLLbIO BEHTWISLMOHHOW YCTaHOBKM 3a npegenamu
MOMELLIeHVS.

OCHOBHbIMY NapameTpaMu 30Hbl C OAHOHAMpPaBfeHHbIM MOTOKOM BO3AyXa
ABNSAOTCS:

- HanpaBreHye NoToKa (BepTuKarnbHbIA U FOPU3OHTAsbHBIN);

- CKOPOCTb MOTOKa BO3AYXa;

- knacc 4ucToThl (5 NCO B akcnnyaTtupyemom coctosiHum, 4 UCO - 1 UCO);

- TUN UNbTPOB;

- pa3amepbl 30HbI;

MpumeyaHne - TexHudyeckue pelleHuss no obecneveHnto krmacca 5 NCO
3aBUCAT OT COCTOSIHWUSA YMCTOMO MOMELLEHMSI (YMCTOW 30HbI), AN KOTOPbIX Kracc
YUCTOTbI 3afaH:

- B OCHaWeHHOM cocTosiHuM knacc 5 WNCO moxeT OblTb obecneveH
HeoaHOHanpaBnEHHbIM NMOTOKOM BO3Ayxa (MpUMepoM cryxaTt 3oHbl B no [OCT P
52249);

- B 9KCNnyaTMpyemMOoM COCTOsiHUM Ansi obecneyenus knacca 5 WCO
OJHOHarpaBIieHHbIV NOTOK obs3aTeneH.

He ponyckaeTcsi HaxoxgeHue kakoro-nvbo npeameta Mexay WCTOYHUKOM
BO3Aayxa (punsTpom) 1 paboyeit MoBEpXHOCTLIO BO BPEMS UCMOMb30BaHWUS 30HbI MO
HasHayeHuo. OTO crniefyeT MMeTb B Buay Npu Bbibope HanpaBreHusi notoka
BO34yXa, PaccTosiHUA Mexay dunbTpamu M paboyeil MOBEPXHOCTbIO WU MpU
opraHu3sauum paboyero mecta.

PacctosiHne mexay cdunsTpamm n pabodeit MOBEPXHOCTbIO HE AOMKHO ObiTb
Heob6OCHOBaHHO 60rbLLINM.

Tam, rge 9TO BO3MOXHO, NpedycMaTpuBaloTCs MMOKMe 3aHaBecu Wi LUMTKK,
orpaHV4VBatoLLME 30HY U HAYVHAIOLLMECS OT rpaHuLibl MIbTPOB.

BbicoTa npoema OT nona A0 HWKHEN KPOMKWU 3aHaBecu (LyTka) AorpkHa ObiTb
Takon, 4ToBbl CKOPOCTb NMOTOKAa Bo3Ayxa B npoeme 6bina Gonee 0,2 m/c (TOCT P
NCO 14644-4).

Mpymeyanne - OTo TpeboBaHWe He Bcerda BLIMOMHUMO MO YCNOBUAM
NPUMEHeHNs (TeXHOMOorM) 30Hbl C OAHOHAaNPaBfeHHbIM MOTOKOM, HanpuMep,
onepauyoHHbIX.

4.6.2 HeogHoHanpaBneHHbIN NOTOK

Knacc umcToTbl 06ecneyvBaeTcs 3a CHeT:

- MHOTOCTYNeHYaTon mnbTpaLuy BO3ayxa;

- Bblbopa ¢mnbTPOB COOTBETCTBYOLLWMX Kraccos (Tabmmua 1);

- KpaTHOCTM BO3AyxoobMeHa.

KpaTHocTb Bo3ayxoo6MeHa 3adaeT pacxod BO3Ayxa Ans YUCTbIX NMOMELLEHWIA
knaccos 6 MCO - 9 CO u knacca 5 MCO (ocHalueHHoe cocTosiHue). CyliecTByeT
fBa NoAgxoda K ONpeAeneHnio KpaTHOCTU Bo3ayxoobmeHa Ans obecneveHus
YUCTOTbI:

- NPUMEHEHWe pekoMeHAaLIMIA, CTaHOAAPTOB W NPaBuIT;

- pacyeTHbI MeTof.

Metogbl pacuyeTa KpaTHOCTM Bo3gyxoobmeHa (pacxoga BO3ayxa) Ans
obecneyeHns 3aaaHHON YACTOThI BO3AyXa NpvBeaAeHbl B NpUoxeHumn B.

4.6.3 Bbi6op ¢hmnbTpoB 04MCTKM BO3ayxa
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[na YnCTbIX NOMELLEHNI NpeAycMaTpyBaeTCA MHOroCcTyneH4YaTas dunbTpaums
BO3AYyXa.

PexomeHayemble knaccbl GWMnbTPOB ANA Pa3nUYHbIX KIAcCoB YUCTOTbI U
cTyneHeln punbTpaLmm nokasaHbl B Tabnumue 1.

[ns yBenuyenns cpoka cnyxGbl (ULTPOB TOHKOWM O4nCTKM (knacc F), 3awwmTbl
OT HacekoMbIX W B APYrMX Cryyasix pekOMEeHAyeTCsi yCTaHaBnvMBaTb Ha BXoAe
KoHAuUmoHepa dwmnbTpbl knaccos M5 nnn M6.

MocnegHuid (OUHWLLHBIA) PUNBTP ycTaHaBNMBAaETCS, Kak NpaBwro, B NOTONKe
(cTeHe), obpasyloweM KOHTYp YMCTOro nmomelleHusi. [na obrnactei npuMeHeHus,
TPeOYIOLMX KOHTPOMS MUKPOBMOMOrMYECKON YMCTOThbI BO3Ayxa (MPOM3BOACTBO
NeKapcTBEHHbIX CPEACTB, JleyebHble yupexaeHns, KOHTpOorbHbie nabopatopun n
ap.), aTo TpeboBaHve sBnsieTcs 06s3aTenbHbIM.

Mpn ycTaHoBKe (OMHULLHBIX (MILTPOB HA BXOA4Ee Kamepbl CTaTU4ecKoro
[aBrieHnsi, BblXOAe KOHAMLMOHepa W ApYrMxX MecTax BO3[4yX0BOA [0 KOHTypa
YACTOrO MOMELLEHWsT UMM KamMepa CTaTUYecKoro [AaBreHust [OmkHbl  ObiTb
BbINOSHEHbI U3 MaTepuana, He BblAeNnsioLero YacTul, Hanpumep, HepxasetoLlei
cTanw.

Tabmmua 1 - PekomeHgyemble Krnaccbl (OUMBTPOB AN PasfMYHbIX Kaccos
YUCTOTbI U CTyNEeHen unbTpaumm

Knacc uncToTbl Bug notoka || Knaccbl gmnbTpoB
BO3ayxa*

41CO (e} (F7+F9)+U15**

5 WNCO (akcnnyatupyemoe || O (F7+F9)+H14**

COCTOsHUE)

5 nco (ocHaweHrHoe || OnH F7+F9+H14

cocTosiHue)

6 MCO H F7+F9+H13

71CO H F7+F9+E12

8 NCO H F7+F9+E11

* H - HeogHOHaNpaBneHHbIN NOToK Bo3ayxa; O - ofHOHaNpPaBreHHbIA NOTOK
BO3AyXa.

** UYnctble 3oHbl knaccoB 4 MCO n 5 NCO MoryT BbINOMHATLCS B BUAE
@BTOHOMHbIX ~ YCTaHOBOK C  (MHWMWHbBIMA  dwmnbTpammn  U15 un H14
COOTBETCTBEHHO.

Mpumeyanue - Yuctble 3oHbl knaccoB 1 UCO - 3 UCO yctaHaBnmBatoTCS,
KaK nNpaBusio, B YNCTbIX MOMELLEHWSIX M BO3AYX B HUX NonaaaeT Yyepes unbTpbl,
BCTpPOEHHble B obopyaoBaHue u uncTyto 3oHy (U16 ana 3 MCO, U17 gna 1
MCO n2UnCO).

4.7 NMpuHUMNManbHasa cxemMa BEHTUNSALUMU 1
KOHOULUOHUPOBAHUA

MpuHuUNManbHas cxemMa BEHTUNAUMM U KOHAWMLMOHWMPOBAHUS  BO3dyXxa
(npunoxenwve B) BkntoyaeT:

- CXeMaTU4yHoe npefcCTaBfieHne TMOMEeLUeHWA C HaHeCeHWEeM OCHOBHbIX
BO3[3yXOBOA0B B OHY JIMHWIO;

- CXEMbl KOHAMLIMOHEPOB U BbITSKHBIX YCTAHOBOK C yKkasaHWeM MOABOAWMbIX
cpen 1 UX OCHOBHbIX MapaMeTpoB;

- TemnepaTtypy W BMaxHOCTb C YyKa3aHWEM TMOMELLEHWs, NO KOTOPOMY OHU
perynupyroTcss;

- 3HayeHus pacxodoB BO3AyXa (HapyXHblW, NPUTOYHBIA,  BbITSXKHON,
yaansemblil, peuMpKyrsLMOHHBIA), a Takke pacxodoB BO3ayxa 3a cyeT
MHpMNbTPaL MM 1 aKcunbTpaLmm;

- KINacChl YNCTOTbI MOMELLEHUIA;

- nepenagbl AaBreHus;

- MNbTPbI O4UCTKM BO3AYyXa C ykasaHMeM TUMOB;

- KnanaHbl perynvpoBaHusi AaBreHUs U NPOTUBOMOXapHbIe, YCTaHaBMNMBaeMble
B BO3AyX0BOZax;

- ApYryto Heo6X0AMMYIO MHGOPMALMIO.

B npuHUMnuaneHOM cxeme pacxofdbl BO3Ayxa [OMKHbl COOTBETCTBOBATb
Tabnuue 6anaHcoB BO3AyxooOMeHa.

4.8 BanaHc Bo3ayxoo6meHa



[ns kaxgoro noMelleHust fomkeH 6biTb obecneveH 6anaHc BO3Ayxoo6MeHa,
T.e. PaBEHCTBO MPWUTOMHOTO BO3AyXa (C Y4eToM WHMIbTpauuM) 1 BO3AYXa,
yAanseMoro us nomeLleHns (MecTHas n obLLeobMeHHas BbITsHKa, aKCUnbTpaums
Bo3ayxa). Pesynmbrartel pacyetoB odopmnsioT B Buae Tabnuubl M HAHOCAT Ha
NPVHLMNUAanNbHYI0 CXEMY BEHTUMNSLMN U KOHAULMOHMPOBaHUS Bo3ayxa (MpuUroxeHve
B).

YkasaHHble Bbllle TWMbl MOTOKOB BO3Ayxa criedyeT OnpefensTb Ans Kaxaoro
NoMeLLEHNsI U CUCTEMbI B LiefloM. Ha ocHoBe 3Toro paccuuTbiBaeTcs GanaHc
BO37yx000MeHa, pe3ynbTaTbl KOTOPOro odopMnawTcs B Buge Tabnuubl u
HaHOCATCA Ha MNPUHLMNUANbHYID CXEMy BEHTUNAUMM W KOHOWLMOHUPOBaHUSA
BO3ayxa (npunoxeHue A).

PerynupoBaHve 6anaHca BO3gyxooOMeHa OCYLUECTBMSIETCA C  MOMOLLpIO
KranaHoB (perynsTopoB MOTOKa BO3A4yXa), YCTaHaBNMBAeMbIX Ha MPUTOKE W/vnm
BbITSDKKE.

4.9 PacyeT pacxogoB Bo3gyxa B YACTbIX NOMELLEHUAX
4.9.1 PacyeT pacxoaa Hapy>XHOro Bosayxa

Pacxon Hapy»HOro Bo3ayxa pacCyuTbIBaeTCsi U3 HE0GX0AMMOCTH:

- BbIMOSHEHWSI CaHUTAPHO-MUIMEHNYECKUX HOPM;

- KOMMeHcauum yaanseMoro Bosayxa (Kak 13 oTAernbHbIX MOMELLEHW 3a cHeT
paboTbl  BbITSXKHBIX ~ YCTAHOBOK, Tak W yAanseMoro 4epe3  cuUcTemy
KOHAWLMOHMPOBaHMS);

- KOMMEHcaUuM yTeyek M3-3a pasHOCTU OaBMEHWs B YMCTbIX MOMELLUEHUsIX U
OKpyXatoLLe cpee.

Pacxon HapyxHoro Bo3gyxa /1 BCE CUCTEMbl BEHTWNSLMM paBeH CyMme
pacxofoB BO3ayxa ANA Kaxaoro nomelleHusi. Pacxon Bosayxa Ans OTAENbHOro
NMoMeLLEHVsI paBeH CyMMe 0ObeMOB BO3AyXa, YAAnsieMoro MECTHBIMU BbITSHKHBIMU
YCTaHOBKaMW U NOTEPb 13-3a yTEYeEK.

4.9.2 PacyeT NpMTOYHOro Bo3ayxa ANs KaXA0ro noMeLweHus

MMpUTOYHBIN BO3AYX BbINOMHAET CreaytoLme yHKLUK:

- obecneyeHne TpeGyemoro knacca YMCcToThl;

- obecneyeHne TpeGoBaHWU MO MUKPOBUOMOMMYECKON YMCTOTE BO3AyXa TaMm,
rae OHU NPeabsABATCSA;

- nofavy TpebyeMoro KonM4ecTBa HapyHOro BO3ayxa;

- ynaneHve wu3GbLITKOB TENMOTbl M BrarM U noaaepxaHue TpeGyembix
napameTpoB MVUKPOKNMMaTa B NMOMELLEHWN;

- KOMMeHcauuio yTeyek Bo3ayxa us-3a nepenagos AaBreHus.

Mpv onpepeneHnn pacxoga NPUTOYHOrO BO3ayxa (KpaTHOCTW BO3AyxoobMeHa)
crenyert y4ecTb:

- BpemMsi BOCCTaHOBIIEHMA Kracca YMUCTOTbl MNOCrie BHeECEeHUs 3arpﬂ3HeHvu7| B
YncTOe nomeLlieHue (ecnim Tpebyetcs);

- nMapaMeTpbl MUKpOKNMMaTa (Temnepatypy W OTHOCMUTENbHYH BRaXHOCTb
BO37yxa, CKOPOCTb ABWKEHUA BO3AyXa);

- Tpebyemblii pacxof HapyXHOro BO3gyxa MO CaHUTapHO-TUIMEHUYECKUM
Hopmaw;

- yoaneHue BpefHbIX BeLecTB, 0Opasyloyxcsi B Xo4e TeXHONOrM4YecKoro
npotiecca;

- Tpebyemylo CKOpPOCTb BO3AYLUIHOrO MOTOKa B 30HAX C OfHOHaNpaBfiEHHbIM
NOTOKOM BO34yXa (B Cny4yae, eCn OH pellaeTcda 3a CHeT CUCTEeMbl BEHTUNALMK, a
He Npu NMOMOLLW aBTOHOMHbIX YCTaHOBOK).

31U TpeboBaHMA AOIMKHbI BLINONHATHCS AN KaXA0r0o YUCTOro NOMELLEHNS.

5 OCHOBHbIE TUMbl CUCTEM BEHTUNALUU U
KOHONMUMOHUNPOBaHUA

5.1 Peanusauusi TpeGoBaHUM K CUCTEMAM BEHTUMSALMM U KOHANLMOHMPOBAHMS
MOXET ObITb BbINOMHEHa pasHbIMU CPEACTBaMU UCXOAA U3 Ha3HAYEHUst YUCTOro
NOMELLEHMS 1 YCIIOBMIA 9KOHOMUM SHEPIUN.

5.2 B 4nCTbIX NOMELLEHUSX MOryT MPUMEHSTbCSA Credylolme TUmbl CUCTeM
BEHTUNALMN U KOHANLIMOHMPOBAHWS:

- NPAMOTOYHAS;

- NPSIMOTOMHAs C pekynepauuen Tenna;

- C peuupKynsiLven Bo3ayxa;

- BYXYpOBHeBas;

- C JIOKarnbHbIM1 30HaMW.

Mcxoas U3 KOHKPETHbIX YCIOBWIA, MOTYT MPUMEHATLCS W ApyrMe CUCTeMbl C
Y4€TOM KanuTasbHbIX U 3KCMyaTaLVoHHbIX 3aTpar.

JlokanbHble yCTaHOBKM OYMCTKM BO3AyXa MOMyT pasMellaTbCs Kak B Camom
nomelleHnn, Tak M 3a ero npegenamn. B cocTaB rnokanbHOW YCTaHOBKW, Kak
npaeurno, BxoasT BeHTunatop, HEPA (EPA wnm  ULPA) dunbtpbl.  [Mpu
HeobxoAuMOCTW MpedycMaTpuBaloTCst OMIbTPbl  ANS  yAaneHus 3anaxoB U
XUMUYECKUe dunbTpbI.

Havnbonee pacnpocTpaHeHHble CXembl BEHTUISILMM U KOHAWLVOHUMPOBAaHMUA
npvBeaeHbl B MPUMOXeHnN A.

6 NpoekTpoBaHMe CUCTEM BEHTUNALMU U
KOHAULIMOHUPOBaHUA

6.1 UcxogHble AaHHble



3agaHve Ha npoekTnposaHne W 3agaHue, BblaBaemoe pa3p360T‘-WIKOM
TEeXHOJIorm4eckoro pasgenia npoekTta, AO0JDKHbl coAepXaTb OCHOBHble UCXOAHble
AaHHble Ond pa3pa60TKM npoeKkTa CUCTeMbl BEHTUNALUMM N KOHOULMOHMPOBaHUA
BO34yxa YMUCTbIX NOMELLEHNI:

a) nnaHbl U paspesbl NOMELLUEHUA 1 34aHNs C HAaHeCEHUEM oKarbHbIX YUCTbIX
30H;

6) aKkcnmMkauusi NMoMelleHWin ¢ ykasaHuem knaccoB uyucTtoTtbl (TOCT WCO
14644-1) vnm Tunos 3oH (COCT P 52249-2009, npunoxeHwve 1);

B) KaTeropuu NoMeLLEHN No B3pbIBOMNOXapoonacHOCTY;
r) BblAeneHne BpeaHbIX BELLECTB;

[) BblAeneHve Tenna v Bnarv ot obopyaoBaHus;

€) YUCMNEHHOCTb NepcoHarna;

X) XapaKkTepucTHKa Knumara pavioHa CTPOUTENbCTBA;

1) HasHayeHVe YUCTbIX MOMELLUEHWA W/WMM YUCTBIX 30H, UCXOAA W3 TOro, YTO
TpebyeTcs 3aumiaTh:

- npouecc,

- YeroBeKa 1 OKpYXatoLLyto cpeay OT npouecca,

- U TO, 1 Apyroe.

[aHHble O Ha3Ha4YeHWM YUCTOro MOMELLEHUSI HEOOXOAMMbI ANSi NPaBWUIbHON
opraHusauuv nepenagoB  OaBneHVst  (MOnoXuTernbHOe, OTpuuatenbHoe) u
HanpaBrieHUs ABVDKEHNS BO3AYLUHbIX MOTOKOB.

6.2 dTanbl NPOeKTMPOBaHUA
6.2.1 MpuHUMNManbHbIe peleHus

MpuHuUNWanbHble  pelueHWst  (KOHUEenuust — npoekTa,  npeanpoekTHas
[OKyMeHTaLwst) pa3pabaTbiBalOTCA B CNOXHbIX CNy4Yasix, B YaCTHOCTH:

- ecnu npeaycMoTpeHa pa3paboTka npUHLMNManbHbIX  TEXHOMOrMYeCcKnxX
peLueHuin Ao pa3paboTku NPOEKTHOW AOKYMEHTaLUY;

- KOIfia CTPYKTypa cUCTeMbI He oveBuaHa 1 TpebyeTcsi pa3paboTka pasnMyHbIX
BapWaHTOB, Hanpumep, OLeHKa LenecoobpasHOCTU MPUMEHEHUS OTKPbITHIX WK
3aKPbITbIX (M30MPYHOLLYX) TEXHOMOMIA;

- Koraa TpyaosatpaTbl Ha pa3paboTKy MPOEKTHOM [OKYMEHTauuu BervKu
(6onbme /v cnoxHble 0O6bEKTbI) N BO3MOXHbI 9KOHOMUS BPEMEHW U CPEACTB
nyTem BblerneHus atana paspaboTkn NpUHLMNMANbHBIX PELLEHWIA 1 COTNacoBaHuWs
MX C 3aKa34MKOM.

6.2.2 NMpoekTHasa AoKymeHTauus (cragus M)

B cocTaB AokyMeHTauuu BXOOST MOSICHUTENbHas 3anucka U rpadmyeckue
marepuarbl.

MosicHuTenbHas 3anvcka BkIloYaeT B cebsi:

- UICXOAHblE AAHHbIE;

- faHHble 06 UCTOYHMKAX U HOCUTENsIX TENSIOCHAGXeHWs!, XonoaocHab eHus,
napa;

- onMcaHue CUCTEM OTOMNNEHUS!;

- onMcaHWe CUCTEeM BEHTUNALMM U KOHOAWUMOHMPOBAHUA C yKkasaHWem TUMoB
MNbTPOB,  MepenagoB  AaBneHUsl, U30MALMM  BO3AYXOBOZOB U Apyrux
XapaKkTepucTuK;

- AaHHble O pacxofax JreKTPOIHEPrUK, Tenmna, Xorofda M napa B 3UMHWA U
TNETHUA Nepuoabl;

- AlaHHble O pe3epBMpOBaHUK 060pyAoBaHNS;

- obocHoBaHWe KpaTHOCTEN BO34yXO0OMEHa;

- i-d guarpammbl TEeMNepaTypbl U BNaroCoAEpXaHWsi BO3AyXa;

- onvcaHue CUCTeM [bIMOyLaneHust;

- TpeGoBaHVs K aBTOMaTU3aLMUM BEHTUNALMN 1 KOHAMLMOHUPOBaHWS;

- onvicaHve BO34YLUHO-TEMIOBbIX 3aBeC (Mpu HE06XoAUMOCTH);

- MEpONpUSITUS MO TEXHVKe 6e30MacHOCTU U OXpaHe Tpyaa;

- MEpONpUSITUS MO aHeprocGepexeHuto;

- Apyrve matepuarbi.

padmueckune maTepuansl BKkMoYaloT B cebsi:

- MNpVHUWMUAmNbHbIE CXeMbl W XapakTepuCTWKY CUCTEM BEHTUNALUM W
KOHAWLVOHMPOBAHMS;

- NpYHUMNUanbHbIE CXeMbl Y XapaKTEPUCTUKY CUCTEM OTOMIIEHNS;

- NPYHUMNUanbHbIE CXeMbl Y XapaKTEPUCTUKY CUCTEM XONOO0CHaGXEHWsT;

- NpYHUMNVanbHbIE CXeMbl Y XapakTEPUCTVKY AbIMOyAareHust;

- Tabrmubl MECTHBIX BbITSKEK (MECTHBIX OTCOCOB);

- NnaHbl MOMELLEHWI C YyKasaHWeM nepenafoB [AaBrieHust Wumm nepeTokoB
BO3AYXa;

- cneundwkaums OCHOBHOIO o6opynoBaHust BEHTUNALUN "
KOHOWLVOHMPOBAHMS;

- Apyrve matepuarbi.

MocrnepnoBaTenbHOCTL Pa3paboTky MPOEKTHLIX PELIeHUi MO BEHTURSAUMM 1
KOHAVLMOHMPOBAHMIO NMokasaHa B npurioxeHnu b.

6.2.3 Paboyas fOKyMeHTauus
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B cocTtaB pabouyei oKyMeHTaLUN BXOAAT:

- 06LLMe AaHHbIE;

- NpYHUMNUanbHbIE CXeMbl BEHTUNALMM U KOHOWLVOHUPOBaHMS;

- MnaHbl MOMELEHUA C HaHeceHWeM BO3OYXOBOAOB, KIlanaHoB, 30HTOB,
KaHamnbHbIX (MIETPOB U Apyroro  obOopyAoBaHWsl;  yKasblBalOTCS  CEYEHUst
BO3/1yXOBOL0B;

- NnaHbl BEHTUMSILMOHHLIX KaMep C HaHeCeHWeM KOHAULMOHEPOB, BbITSHKHbIX
YCTaHOBOK U Aipyroro 060pyaoBaHus;

- NfaHbl KPOBMM (NpY HEOBXOAMMOCTH);

- aKCOHOMETPUYECKME CXEMbI AJ151 BCEX MPUTOYHbBIX U BbITSKHBIX CUCTEM;

- CXEMbI AbIMOyAaneHNs;

- cneumdmkaL M 06opyaoBaHus;

- Apyrve maTtepuarb! UcXoas U3 ocobeHHocTel obbekTa.

[aHHbI nepeyeHb JOKYMEHTOB B MPOEKTE He SIBMSIETCSI UCHEPbIBAIOLLMM.

7 TpeboBaHMA K MaTepmanam Bo34yxoBOA40OB

BosayxoBoabl 3a npegenamy YUCTbIX NMOMELLEHWIA AOIDKHbI GbiTh BbIMOSHEHbI
M3  KOPPO3WNOHHO-CTOMKUX W He oOTcravBalowpxcss wmartepuanoB. CambiM
pacnpocTpaHeHHbIM MaTepuarom Ansi BO3AYXOBOLOB SIBMSIETCS CTalkb ropsivero
LMHKOBaHWS. TonuwHa LMHKOBOTO MOKPLITUS AOSDKHA COCTaBMnsTb He MeHee 40
MKM.

MaTepuan BbITsKHbIX BO34YXOBOAOB AOSDKEH OblTb CTOMKMM K BO3AEUCTBUIO
arpeccyBHbIX BELLECTB, COAEPXALLMXCA B BbITSHXXHOM BO3AyXe (MPU UX HammM4um).

MpunoxeHue A (cnpaBoyHoe). Cxembl
BEHTUNSALMUN N KOHOULNOHUPOBaHUSA BO3ayxa

Mpunoxexue A
(cnpaBoyHoE)

A1 MpsamoToyHasn cuctema

MpocTeiileii cxemMoNn BEHTUMALMM U KOHAWLIMOHMPOBaHWS BO3AyXa SBISETCS
npsIMOTOYHasA cucTema, korga B nomelleHve nogaetca 100% HapyxHoro Bos3gyxa
(pucyHok A.1).

OTa cuctema HE3KOHOMU4YHA, MOCKOJbKY BeCb nomynarou.w?l B MOMeELleHne
BO3[YX NPOXOAWT BECb LMK MOATOTOBKM - OT NapaMeTpOB HapyHOro Bo3adyxa [0
TpebyeMbIX NapamMeTpoB BO3AyXa YWUCTOrO MOMELLEHUs. [ns 3Toi cucTeMb
XapaKTepHbl BbICOKME MOKa3aTerm 3Hepro3aTpaT W CHWKEHHbI CPOK CryxObl

UnNbTPOB.

—— KoHauumoHep

I
| L] o] L)
YucThie noMeLleHns

T
™ S S

W
rae Ly=2 1Ly
i - HOMEp NOMeLLEHNS.
PucyHok A.1 - MpsiMOTOYHas cUCTEMA BEHTUMALIMM U KOHAULIMOHMPOBAHWS
A2 Cuctembl ¢ pekynepauuven renna

B onpepeneHHon cTteneHn ynyywmTb nokasaTenu 3TON CUCTEMbl MO3BONSET
pekynepauusi Tenna (pUcyHok A.2).

LH LH
 — KoHanuuoHep - ~o
'L!f
———— - L,
L L, Lnt_i L
YucTble noMeLLeHns

L LB; Lﬂi LB&

B

¥

Ly=Ly=XLy=XL, =XL,+L,




roe Ly=21s, ;

i- HOMep nomMeLleHuns.

PVICyHOK A2 - TpAamMOTOYHasi cucTemMa BEHTUMALMM U KOHAMLMOHWPOBAHWS C

pekynepauven Tenna

MpAMOTOYHbIE CUCTEMbI BBUOY WX HEIKOHOMUYHOCTU MPUMEHSIOTCS TOMbKO
Tam, e oHU HeobXxo4uMbI U Tae HedonycTMMa peLupKynsaums Bosayxa (pabota ¢
BPEAHbIMU BELLECTBaMM, ONacHbIMU NaTOreHHLIMM MUKPOOPraHU3Mamm v np.).

A3 Cuctema c peumpKynsiuuen Bosgyxa
Tam, rge 3TO BO3MOXHO, MPUMEHSIOTCH CUCTEMbl C PELVPKYNsLMen, 4To

NO3BOJSIAET CHU3UTb 3HeprosaTtpaTthbl

NPSAMOTOYHBIMM cUCTEMaMM (PUCYHOK A.3).

? Lh

B HECKONMbKO pa3 Mno CpaBHEHUK C

—
L

o]

1
Lpl o
L * Lo
—_— -
Konauumnonep
o i
YucTele noMeLeHns
-L I T
b l"‘31 Lﬂil Lﬁr'i
Ly=Lptfp=310x |

Leoi

Ly=Ly+ly =Ly =Lyt iy =3 Ly = Ly = Flu,

BB,
rae L =2 1s; ;
L)Q:ZLBM!-,

M; - pacxon BO3ayXa MECTHOW BTSPKHOW YCTAHOBKU U3 i-r0 NOMELLEHWS;
Lon; - pacxop Bosny: v uy

Ly, - pacxon Bo3ayxa, noaaBaeMoro B KOHAWLMOHED W3 i-rO MOMELLEHWS.

PVICyHOK A3 - OﬂHprOBHeBaﬂ cuctema BeHTUNAUMKM N KOHOWULMOHUPOBaHUA C

peunpkynaumen

A4 [1sByxypoBHeBas cucrema

B ycroBusix XOMofHOW 3UMbl UMK XapKoro feTa, a Takxe npu o6CryivBaHmm
YUCTbIX MOMELLEHWA HECKOMbKMMM KOHAULIMOHEPAMU MPUMEHSIETCS 1BYXYPOBHEBAs!
cucTema. B Hell HapyxHblli BO34yX FOTOBWTCS A0 ONpeferieHHbIX napaMeTpoB B

oTAensHoM  (LeHTpanbHOM)

KOHAMLMOHEpE,

PeLMPKYNALMOHHbIE KOHAULIMOHEPDI (PUCYHOK A.4).

a

3aremMm

nogaetca B

* PeunprynaunoHHbIA

KoHauymMoHep K3

KoHauuwoHep
K1
]
|
* PeunprynauvoHHLIA
KOHOWUMOoHeD K2
YucThle noMeLeHus
T
|
L1
~——

YucThie NnoMeeHus

L1 1 |

PucyHok A.4 - [1ByxypoBHEBasi CUCTEMa BEHTUMALMN U KOHANLIMOHMPOBAHNS

A5 MecTHas peuMpKynsauusa Bo3gyxa
[na co3gaHvs nokarnbHbIX 30H C MOBbILLEHHOW YUMCTOTOW, B TOM YuCIE 30H C
OJHOHAMNpPaBIiEHHbIM MOTOKOM (OMepauuoHHble W Apyrue KpUTUYECKUe 30Hbl)

ncnonb3yrTca (t)VIJ'IprOBeHTVIﬂHLWIOHHbI e

YCTaHOBKU (pUCYHOK A.5).

moaynm
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PEeLMPKYIALUOHHbIE




B —— KoHauumoHep

J DUNBTPOBEHTUAALMOHHBIA MOOY b

MIMW PELIMPKYNALMOHHBIA KOHOMUMOHEP

PucyHok A5 - Cuctema BEHTMRALMM U  KOHAUUMOHWMPOBAHUS C  MECTHON
peuupKynsumen Bosayxa

MpunoxeHue b (cnpaBo4yHoe).
NMocnepoBaTenbHOCTbL pa3paboOTKM NPOEKTHbIX
peweHMn No BEHTUNALMU U
KOHAULNOHMUPOBAHUIO

Mpunoxenve b
(cnpaBoyHoe)

Mpun paspaboTke npoekTa (MPOEKTHOM [OKYMEHTALMN) CUCTEM BEHTUNALUN U
KOHOWLMOHMPOBAHUS YUCTLIX MOMELLUEHUI pellaloTcsl kak obuwe 3agadun Ans
NOGbIX MOMELLUEHUI, Tak U creuuanbHble 3agadu AN YUCTbIX MOMELLEHWA W
YUCTbIX 30H, OnpefensieMble BWOOM MNOTOKa Bo3ayxa (OAHOHAMpPaBIIEHHbIA U
HeoAHOHanNpaBeHHbIN) M BUAOM CUCTEM (OTKPbITbIE, 3aKpbITbIe).

K o6wmm 3agadyam OTHOCATCS:

- pacyeTbl pacXo4oB MPUTOYHOIO, BbITSXKHOMO U yAarsieMoro Bo3ayxa Ansi BCex
NOMELLEHWN;

- pacyeT pacxofa HapyXHoro Bo3ayxa;

- onpegeneHne BO3MOXHOCTM PELMPKYNALMM BO34yXa W, €CIY OHa [oMnycTUMa,
pacyeT 4onM peumpKyISLMOHHOTO BO3ayxa B MPUTOYHOM BO3ayXe (pacyeT pacxoaa
PeLMpKYNSLMOHHOMO BO3ayxa);

- oueHka Uuernecoobpa3HOCTVM  pekynepauum Terna u  paspabotka
COOTBETCTBYIOLLMX PELUEHUIA;

- onpeferneHve TpebGoBaHWA K KOHAMLMOHEPaM, BbITSXKHBIM YCTPOWCTBaM W
Apyromy o60pyAoBaHuio.

O6n3aTenbHbIM - pa3fernioMm MNpPOeKTHOM [AOKYMeHTauuM siBRsitoTcs  Tabnvua
6anaHcoB Bo3gyxoobmeHa (Tabnuua b.1) 1 npuHUUNUanbHas cxema BEHTUNALMA U
KOHAMLMOHMPOBaHWS Bo3ayxa (pucyHok b.1).

MocrnepnoBaTenbHOCTL Pa3paboTKyM MPOEKTHLIX PELeHUi Mo BEHTURAUMM 1
KOHAWLVOHMPOBAHUIO NMokasaHa Ha pucyHke b.2.

Tabnvua B.1 - Mpumep Tabnuubl 6anaHcoB Bo3gyxoobmeHa



N HavmeHoBaHve Tun Obbem || Mepe- Kpat- MpuTok BbiTsprka
nom. || momeLleHus 30HbI nome- nag HOCTb
no LeHwsi, || pae- BO3-
GMP 3 neHns, || ayxo-
M
(knacc MNa obMeHa,
yuc- 1M
TOTbI)
NHdmnb- MpvHyan- Bcero, || Okcdmnb- MecTtHas Ob6ue- Bcero,
Tpaums TenbHbIN TS Tpaums obmeHHas M3
n3 w3 | w3 NN B M3 M3 NN M3 NN
nom. " cuc- mom. || " cue- |4, cue-
N Tem N Tem Tem
1 KomHata K/IC 15 15 30 3 100 350 K-1 450 7 100 || - - 350 B-1 450
nepeoaeBaHust
2 MaTepuanbHbIi K/C 20 15 15 3 100 200 K-1 300 7 100 || - - 200 B-1 300
o3
3 TexHonornyeckuii || C 60 30 20 4 100 1000 || K-1 1200 1 100 || - - 1000 || B-1 1200
Kopugop
6 100 2 100
4 KomHaTa C/B 20 45 30 5 100 500 K-1 600 3 100 || - - 500 B-1 600
nepeoaeBaHust
5 YuacTok AB 70 60 30 - - 2100 || K-1 2100 4 100 || - - 2000 || B-1 2100
HanomnHeHus
6 YuacTok C 35 45 30 - - 1050 || K-1 1050 3 100 || 300 || B-2 || 650 B-1 1050
NpUroToBIEHUS
7. ...Kopuaop ..K ...100 0... 3 1 ...100 || 100 K-1 300 - - - - 300 B-1 300
2. 100
Bcero:




PesepaHLIit

TR PORBWTETERE
L=1250 w7 4 Wywo-

== Benmunatop | mywements Gunsp F7

=

4 E b 5
L =5000m" M
1S of
b at
St
& 3,
:I L=300 MM
o S | .
= ) o
BT Boaayxo- '-1 BeHTunaTop  LLyme- = Bl
MS F7 HarpeeaTens | rmywvrene  F9 {pesepa- Dunurp
Pesepsriuiii aneKTpOABATaTEN: eit) s
. = | pesarent 11 K0,
L - LiyrornywuTent

Bosayxo-
pachpeREnHTENS

G dunsTRom Vs fiow. NG &
&l ) H
Wa riom. Ne 3 Mz nom. Ne 3 Wanom. Ne4 |° V3 nom. Ne5
L=100m’M L=100 w4 L L =100 MM A pacnpefenviens

i 3 - H14 & H14 663 punsTpa
] ¥ ] ]

L=350w | L=200w | L=1000m% | L=500mim L=2100 ' L= 1050 mihy L=100wmi

Now. Ne 1 Mow. Ne 2 Nom. Ne3 | Nom.nea | row mes | Mow. Ne 6 MNow. Ne 7

Sona KIC Soma KIC Goma € 3omaC/B | Sora AB JoHa C JoHa K
30 1k 1510 201/ 30 1/u 30 1M 3oHa A 0 1 310
15 Na 15 Ma 30Ma 45Ma 60 Ma 45 Ma 0Ma
L=350mN  L=200mm |L=1000m% | L=500m%m |L=2000 | L=650 ' G ﬁ;t L =300 w4
Ao | Bres | Beos, | Booee | Bese, Booa 20
¥ t \AJ \ \
w/ Brow. M7 EJ] Brom Ne7 B Brow Ne1 EJ BrowNe3 E Brow No s Brom. Ne 3 Paweron orériosan
BEATHN} AR r=100mi B =100 wn B L= 100w B L= 100w B L= 100wt L =100 Wi Ebadian
G unerpom Ges brnsTpa
B nom, Na 2 Perynaop cratvieckoro
L=100 M A3BNEHHA C MyLIUTenem
PucyHok  B.1 - Tlpumep  npvHUMNMANBHOM  CXeMbl  BEHTURSALUUM 1

KOHAWLVOHMPOBAHMSA BO3ayxa

Beibop npuHUKMNa NOCTPoOBHWA
CMCTEMB| BEHTUIALMA W KOHOMUWOHAPOBAHWUA
(c peumprynaumren v 6ea peuMprynaLua)

!

EBrifiop yvmcna crynesed iunsTpaumi M TMNoB (uneTpos.
OnpeaeneHye NpUHLKMNG OPraHK3aLMM NOTOKOB BOJAYXA B YWCTLIX
NOMELLIEHNAX M YACTLIX 30HAX

! !

OaHoHanpaBneHHbIA HeoaHoHanpaeneHHIR
NoToK noToK

i

Pacu4eT kpaTtHocTH Bo3ayxooBmeHa
€ y4eTom TpeGoBaHuin:
- KNacca YUCTOTHI;

- KOHUEHTPaLMK MUKPOOPTaHW3MOB;
Mnowank ce4eHnA NoToka, -MUKPOKNUMATE, MCXOORA
CKOpOCTEL NOTOKA

13 TpeGoBaHwi TEXHONOMMK;
- CAHWTAPHBIX HOPM;
- nepenana aasneHna
M KOMMNEHCALMK YTEHEK;
= KOMNEHCAUWMA BhITAMEK

!

MocTpoeHWe NPUHLMNKANBHOR CXEMB! BEHTUNSLMA
W KOHAWUMOHWpOBaHWA. Pacyer soanywHoro Ganavca

)

Brifop obopyaosakvs, onpegeneHie cocTaga Ceku i KOHOWUWOHEPDE,
TMNOB KOHAMUWOHEPOB, XONOAUNEHLIX MALLWH, NaporeHepaTopos U Np.

¥

PaapaBoTka NPpoekTa CMCTEMB! BOIAYXOROADE

1

Paspabotka TpeBoBaHWi K aBTOMaTU3aLMKM YNPEBNEHUA CUCTEMOR
BEHTUIMALMK W KOHOMLWMOHWPOBaHUA

PucyHok B.2 - TocrnepoBatenbHOCTb pa3paboTKM MPOEKTHbIX PeLUeHUi no
BEHTUNALUM N KOHAWULMOHNPOBAHWIO

MpunoxeHue B (cnpaBoyHoe). PacuyeTt pacxoaa
Bo3ayxa (KpaTHOCTU BO3ayxooOmeHa) ans
obecneyeHUss YUCTOTbl U BPEMEHMU
BOCCTaHOBIEHUS

Mpunoxenve B
(cnpaBoyHoe)


/picture/get?id=P01300000&doc_id=1200124954

OCHOBHbIM  UCTOYHWKOM  3arpsisHEHWA B 4YMCTOM MOMELLEHUN SIBRSIETCS
yenosek. Bo MHOrUX cryyasix SMmuccWsi 3arpsi3BHEHMA OT  06GopynoBaHWs U
KOHCTPYKUMIA Mara no CPaBHEHWIO C BbIAENEHUSIMUA OT YeroBeka, U el MOXHO
npeHebpeyb.

B.1 PacueTHbIli MeToa onpeAeneHusi KOHLeHTpaummn Yyactiy,

Meton nossonser onpegenUTb  KOHLEHTpauMio 4acTul, B BO3dyxe B
3aBMCKMMOCTM OT pasHbix akTopoB. [lpu pacyeTe MCMONb3YOTCA crieqyowme
BEMUYUHBI:

L. - pacxop NpUTOYHOro Bo3ayxa, M3 /c;
L, - obbem Bo3ayxa, MPOHWKAIOLLEro B MOMELLEHWEe U3-3a HerepMeTU4HOCTU
(VHMNbTPaLms Bo3ayxa), M3 /c;

V - 06'bem nomelueHms, M3 ;
X - 0ONS PELUPKYIIALIMOHHOMO BO3AyXa;

C - KOHLLEHTpaLMs YacTuL, B BO3AYyXe MOMELLEHUS, YacTuu/m3 ;

Cn - KOHUEeHTpauua 4acTtuy, B BO3JyxXe B YCTaHOBUBLLEMCSH pexume, yactuu/m

Cf - KOHLleHTpaLMa YacTuL, B BO3AYXE B HaYarbHbIA MOMEHT, YacTuu/m3 ;
C - KOHLIEHTpaLMs 4acTuL, B BO3AyXe, MOCTYNAIoOLLEM 3a CHET MHAMMLTpaLuK,

yactuu/m3 ;

Cmp - KOHLEHTPALWS YacTuL B HApPYHOM BO3ayxe, YacTuu/m3 ;
t - Bpems, C;

MNeap - 9PMEKTUBHOCTL UIbTPALLMM HAPY)XHOTO BO3AYXa;
MNp - 9¢pPEeKTUBHOCTE PUNLTPALIMM PELIUPKYTIALIMOHHOTO BO3AYXa,
S - IHTEHCMBHOCTb BblAENeHNs 4acTuL, BHYTPU NMOMELLEHNS YacTuL/c;

2, - anKTOp Sd)q)eKTVIBHOCTVI CUCTEeMbl BEHTUNALMK, B NpaKTUKe pacyeToB 4114

YUCTBIX MOMELLEHUI NpUHUMaeTes &, = 0.7 ;
H - 3acbdpeKTMBHOCTL MINLTPOB;

ky, &y - KOHCTaHTHI.
KpaTHocTk Bo3ayxoobmeHa onpepensieTcsa no copmyre:

Nzﬁ' (B.1)*

* dopmyna cooTBeTCTBYeT opurvHany. - [pumevanue usrotoButens 6asbl
aHHbIX.
MpyunHaMy NOsIBNEHMS YacTL, B NOMELLEHUM SIBRSIOTCS:

anNVIHa I'IpMBHocmmoe YnUcno Yactuy

HapysHbIiA BO3AYX (1-x)x(1 _T]map)x Ly % Clg

PELMPKYNALMOHHBINA BO3AYX rx (1_ 0 J>< L xe, xC
2 g

MHMNbTPaLMs Bo3gyxa

Ly =G

BblaerneHue vYacTtuy BHYTpU S
nomeuwleHna

M3 nomeLleHns yacTuubl YAANAKTCA BbITAXHBIM BO34yXOM:

Ly =Ly + L) xg, x T, (B.2)

PasHuua mexgy 4Mcrnom 4acTul, KOTopble YAansioTcA M3 MomelleHus 1
NoSIBNAIOTCA B HEM B TeYeHue onpederieHHoro BpeMeHu, NpuBOAUT K U3MEHEHo
KOHLIeHTpaLun 4acTuL, B MOMELLISHWN.

KoHueHTpaums 4acTuy B YMCTOM MNOMELEHMM B MOMEHT BpemeHu t
onpefenseTcs no gopmyne

Y
gl & BT T B0 B (83)
kR I 1

rae k1=8v><fn><[1+%—x(l‘”p)}

k= (l_x)x(l_nmp)xlﬁxcmp + Ll
YpaBHeHue (B.3) cocTouT U3 AByx YacTeit:
- nepemeHHon Oy

k —E
CW:(CU_%_,%—IEJXG v,
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MepemeHHast 4YacTb XapakTepudyeT MepexofHbili MpPoLecc, Komja 4ucToe
nomeLLeH1e JocTuraeT TpeGyemoro Krnacca YMCTOTbI MOCHe BHECEHUS 3arpsi3HEHNI
UM nepexopa U3 3KCMIyaTUpYeMOoro COCTOSIHWSI B OCHalleHHoe. Yem Gorblue
KpaTHOCTb BO34YyXOOOMEHa, TeM MeHblle [ANMTEeNbHOCTb 3TOro NEPEXOLHOro

npoLecca, HasbiBaeMOro BpEMEHEM BOCCTaHOBNEHUsS T, .
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PucyHok B.1 - 3aBMCMMOCTb KOHLIEHTpauuu YacTul, OT BpPeMEeHW mocne nycka
YUCTOrO MOMELLIEHMUSI

Pspnom HOPMaTMBHbIX [OOKYMEHTOB 3ajdaHo, 4TO BenmM4duHa TB He [OOoIpkHa
npesbllWaTb 15-20 MMH. OTO O3HaYaeT, YTO MO UCTEYEHWUN ITOrO BpemMeHn 4yuctoe

nomelleHme GyaeT paboTaTb B CTALMOHAPHOM pexuMme, T.e. BeMYMHA gy
noskHa 6bITb NpeHebpexv Mo Maron.

Mpy NpoekTMpoBaHWM NOME3HO CTPOUTL rpadhkn 3aBUCUMOCTU KOHLLEHTpaL MK
YacTul, OT BpeMeHu (pucyHoK B.1), KOTOpble HarmsigHO MOKasbiBalT AWHAMUKY
NEPEXOHOro pexuma v cTabunmsaumio paboTbl YACTOTO NMOMELLEHUSI.

[nnTenbHOCTb NepexoHoro npolecca AaeT BerMinHy T .

3HaveH1e KOHLIEeHTpaLWUM YacTul, B CTaLMOHapHOM pexvIMe onpeaensieT Kracc
YUCTOrO NOMELLIEHUS.

Mpy npoekTvpoBaHWM pelsaeTcsi obpaTHas 3agava: Mo  3adaHHoW
KOHLIEHTpaumun Yactuy, (Knaccy 4YMcTOThl) onpefensietcss Heobxoaumbli obbem
NPUTOYHOTO BO3AyXa U KpaTHOCTb BO3Ayxoo6MeHa (pucyHok B.2).
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PucyHok B.2 - TMogbop kpaTHOCTM BO3AyxoOoOMeHa B 3aBWCMMOCTW OT Kracca
YNCTOTbI U 3EKTUBHOCTH nnbTpaL My Bo3ayxa

B npaktuyeckoi pabote yao6HO nonb3oBaTbCs NPOrpaMMON pacyeTa YMcToTbl
BO37yXa B YUCTbIX NOMELLEHMSIX, pa3paboTtaHHon dmpmon "Camfil" (Lsewums) [1].

B.2 YnpollueHHbI MeToA OLeHKM KpaTHOCTM BO3Ayxoo6MeHa

CamblIin NnpocToi Noaxod K oLeHke Tpebyemoro pacxoaa NpUTOYHOMO BO3AyXa
6e3 yyeTa WHAMNBTPaLMM W OpYrMX 3neMeHToB dopmynel (B.3) coctout B
ncnonb3osaHuy copmyssl (B.4):
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rae C - cpefiHsas KOHLEHTpaLms YyacTuy, B Bo3ayxe B 1 M3 ;
E - cymMMapHasi 3MUCCUSi 4acTWL B YKUCTOM MoOMeLleHun (Hampumep, 5x10%
YacTuu ¢ pasmepamut = 0,5 MKM B MUH);

60 - Uncrno MUHYT B Yace;

L. - pacxof NpUTOYHOrO BO3adyxa, M3 /4.

* dopmyna 1 IKCTMKaUMs K Hell COOTBETCTBYIOT opurvHany. - Mpumedanvie
uarotoBuTens 6asbl 4aHHbIX

OueHKka KpaTHOCTM BO34yXOOGMeHa AMfs YMCTbIX MOMELUEHUA C 3a4aHHbIM
npefernbHbIM - YPOBHEM  MUKPOGHbLIX  3arpsidHeHUn MoxeT ObiTb  onpepereHa
criegytoLmm o6pa3om.

OTnpaBHOM TOYKOW B pacyeTe SBMISETCS OLleHKa IMUCCHM MUKPOOPraHU3MOoB OT
nioaeit u obopyaoBaHusa. Ecrv BbigeneHve MYKpOOpraHu3aMoB oGopyAoBaHUEM U

NOCTYNMeHUe WX M3BHE Maro, TO YMCIIO MWKpoopraHMsmoB B 1 M3  Bo3sgyxa
nNpnbnnM3nTEnbLHO paBHO:
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rae & - YICTIEHHOCTb NepcoHana B NMOMELLEHNM;
V - 06bem nomveLleHnst, M3 ;

N - kpaTHOCTb BO3Oyx006MeHa, 41 ;

60 - Yncrno MUHYT B Yace;

#, - yncno KOE/muH, Bbigensembix yenoBekom (KOE - konoHueobpasyioLye
eavH1LbI);

£, - dakTop 3PEKTUBHOCTN CUCTEMbI BEHTUNALUM, ANA YUCTbIX NMOMELLEHUA
g,=07.

* dopmyna n IKCNMMKaLUa K HEW COOTBETCTBYHOT opuruHany. - [NpumevaHve
nsrotoButenst 6asbl AaHHbIX

Co0TBETCTBEHHO KPaTHOCTb BO3yXO06MeHa MOXeT ObITb MOMy4YeHa Kak:

nxEx60
N=—r—r | (B.6)*

2, ¥V xn
A€ Myopy - NPEAENbHO A0NYCTUMOE 3HaYeHWe KOHLLEHTPaLMM MUKPOOPraHM3MOB,
KOE/m3.

* d)opMyna N 3KCNMKauusi K Hewn COOTBETCTBYKOT OpuruHany. - I'Ipmmeanme
nsrotoButens 6asbl AaHHbIX

31mn MeTOAbl MOryT UCMOSb30BaTbCA ANA OpI/IeHTVIpOBO‘-IHOI7I OLEHKW KpaTHOCTU
BoaqyxooﬁmeHa. B NpOoeKT cneayeTt 3aknagbiBaTb AaHHble C O0CTaTOYHbIM
3anacom.
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