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BBegeHue

Yncrble NnoOMeLUEHNS LUMPOKO NMPUMEHSAIOTCA B SNEKTPOHHOW, NPUOOpPOCTPOUTENBLHON, dbapMaLeBTUYE-
CKOW, MULLEBOWN N APYIMX OTpacnsax npoMbILLNEHHOCTU, B MPON3BOACTBE MEAULIMHCKNX N3Aenun, B 00nbHULIAX
nT. 4. OHM CTann HEOTbEMIIEMOUN YAaCTbO MHOTMX COBPEMEHHbIX MPOLECCOB N CPeACTBOM 3aLLUKUTbI YENOBEKA,
MaTepuanoB U NPOoAYKUNKU OT 3arpAa3HEHUN.

K HacTodawemy BpemMmeHn gencreyet komnnekce craHaaptoB NCO 14644 (TOCT P NNCO 14644), koTopsble
yCTaHaBNMUBAIOT Krnaccuukaumo YUCTbIX MOMELUEHUN, TPeOOBAHNA K MOHUTOPUHIY, METOA4aM WCIbITAHUM,
NPOEKTUPOBAHUIO, IKCcnnyaTauum n ap.

Pag HopMaTUBHbLIX JOKYMEHTOB yCTaHaABNUBAET TPeboBaHUSA K cUCTEMaM BEHTUNALMM U KOHOAWLNOHUPO-
BaHWUA 0oOLLero Ha3Ha4yeHuda 0e3 yyeta cneumndPukm YMCTbiX NoMeLLeHNn. B TO ke BpeMsa YNCTblE NMOMELLIEHUS
TpedbyloT 0cob0oro noaxoaa, NOCKONbKY OHU TPEOYIOT UCMONb30BaHNA BbICOKOIMMEKTUBHLIX PUIBTPOB O4YUCT-
ku Bo3ayxa EPA, HEPA n ULPA, BbiICOKOW KpaTHOCTK BO3AyX00OMeHa, nogaepXaHusa nepenagoB AaBNEeHUS
BO34yxa MeXxay nomeLieHnamMmm u np.

ITU paKkTopbl, a TaKke PoCT 0ObEMOB CTPOUTENLCTBA YMCTbIX NOMELUEHMNU O0YCNOBMUBAKOT HEODXO-
OUMOCTb pa3paboTKM cneymanbHOro craHgapra no cucremam BEHTUNAUMKU U KOHANLMOHUPOBAHUA B YUCTbIX
NOMELLEHUNAX.

Llenb HacTodAwero craHgapra — gartb oowme TpedboBaHna K cuctemam BEHTUNAUMKU U KOHAWLUNOHUPO-
BAHWUSA YNCTbIX NOMELLEHUN, KOTOPbIE MO3BONAT 3a4aTb TpeboBaHUA K 3TUM CUCTEMAM, pa3paboTaTb COOTBET-
CTBYIOLLME pa3genbl NPoeKkTa, BbINONMHUTL MOHTaX U UCNbITAHUA YNCTbIX NOMELLUEHUN N 3aTEM SKCNNyaTupo-
BaTb UX.

IV
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HALULWOHAJIIbHBIKN CTAHOAPT POCCUWNCKOWN PEAOAEPALUUMN

HYACTBIE NMOMELLEHWUA

BeHTUNALUMA U KOHOULUMOHUPOBaHUE BO3ayXa

Oobuwue TpedboBaHuUA

Clean rooms. Ventilation and air conditioning. General requirements

1ata BBegeHusas — 2016—12—01

1 ObnacTb NPpUMEHeHUs

HacTtoawmn ctaHgapT yctaHaBnNUMBAaET TPeDOBAHUA K CUCTEMAM BEHTUNALIMMA U KOHAWLIMOHMPOBAHUS YK-
CTbIX NOMELLEHUN U YUCTbIX 30H.

B ctaHgapte He paccmarpuBatoTca TpeboBaHNSA K CUCTEMAM BEHTUNALMK U KOHOULIMOHUPOBAHUSA 00LLE-
ro Ha3Ha4YeHus (He CBA3aHHbIE C YNCTbIMU MOMELLEHUAMM), YCTAHOBMNEHHbIE CTPOUTEMNBLHBLIMU U APYTMMU CTaH-
aaptaMmu, HOpMamMu U NpaBuIamMu.

CTaHpapT He yCcTaHaBNMMBAET cneuuanbHblie TpeboBaHUsA, onpeaensemMblie TEXHONONMEN NPon3BOACTBA
KOHKPETHbIX BUAOB NPOAYKUUKN, 0CODEHHOCTAMM obpalueHuss ¢ onacHbIMKU MarepuanaMmm u oTxogamm (TOK-
CUYHbIMU, PAAMOAKTUBHBLIMU, COAEPXaLUMMKU NATOreHHbIE MUKPOOPraHu3Mbl U NP.), a Takke TpeboBaHMAMMN
0e30nNacHOCTU Tpyaa, HA KOTOPbIE PACNPOCTPAHSATCA APYIMe HOPMATUBHbIE AOKYMEHTHI.

2 HopmMmaTuBHbIE CCBIJIKN

B HacTodAleM cTaHaapTe MCnonb3oBaHbl HOPMATUBHbLIE CChINTKX HA cneayrowme A0KYMEHTDI:

[OCT P EH 13779—2007 BeHTUnauua B HeXUNbIX 30aHUAX. TexHuuyeckne TpeboBaHUa K cCUCTEMaM
BEHTUNALUKU N KOHANLUMOHUPOBAHUA

[OCT P NCO 14644-4—2002 “ucrtble noMeLEeHUAa U CBA3AHHbIE C HUMWU KOHTPONMMPYEMbIE CPEAbI.
YacTthb 4. [lpoekTupoBaHune, CTPOUTENLCTBO M BBOA B SKCNyaTaLluio

[OCT P EH 779—2014 ®unbrpbl 0O4UCTKM BO3AyxXa o0LLUEero HasHa4yeHuda. OnpegeneHne TeEXHUYECKUX
XapaKkTepUCTUK

[OCT P EH 1822-1—2010 BbicokoadpdekTuBHbIE dUNbLTPLl O4UCTKM Bo3ayxa EPA, HEPA n ULPA.
YacTtb 1. Knaccungpukauma, MeEToAblI UCNbITAHUN, MAPKNPOBKA.

[OCT P 56190—2014 Yucrtblie nomewueHnsa. Metoabl aHeprocboepexeHns

[OCT P 52539—2006 Yucrora Bo3gyxa B nevyebOHbIX yupexkaeHunax. Oowune tpedboBaHn4

Cl160.13330.2012 OtonneHue, BEHTUNALUNUA U KOHOAUUMOHUPOBAHMUE BO3ayxa. AKTyanM3npoBaHHa4a pe-
nakuma CHull 41-01—2003

N3pnaHune odpuyunanbHoe
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MpumMmeyaHune —Npn NoNbL3OBaAHMM HACTOALLUUM CTaHAapPTOM Lienecoobpa3Ho NPOBEPUTL AEACTBUE CChINOYHbBIX
N OKYMEHTOB B MH(DOPMaLIMOHHOW cucTeMe 0DLLIEro NoNb3oBaHMsA — Ha obuumnansHom cainTe PepepanbHOro areHTcTBa Mo
TEXHUYECKOMY PEryNIMPOBaHUI N METPOMNOTrUN B CETU VIHTEPHET UNK NO €XeroAHoOMY MHOPMaLMOHHOMY YKasaTento «Ha-
INOHanbHbIE CTaHAaPThI», KOTOPbLIA ONyBNMKOBaH NO COCTOSHMIO Ha 1 AHBapsA TEKYLLIEro roja, U No BhINMyckaM eXXeMeCcsiu-
Horo MHdopMaLIMOHHOro ykasatensa «HaunoHanbHble CTaHAapThi» 3a TEKYLW WA rof. Ecnn 3aMeHeH CCbINTOYHbIA JOKYMEHT,
Ha KOTOPBIA JaHa HegaTUpoBaHHas CChlfKa, TO PEKOMEHYETCS UCMONb3oBaTh JEeACTBYIOLLYHO BEPCUIO STOrO [JOKYMEHTA
C YYETOM BCEX BHECEHHbIX B JlaHHYIO BEPCUIO U3MEHEHWIA. ECNK 3aMeHeH CChINOYHbIA A OKYMEHT, Ha KOTOPLIA AaHa AaTu-
pPOBaHHas CChINKa, TO PEKOMEH/IYETCA UCMNONb30BaTk BEPCUIO 3TOMO JOKYMEHTA C yKa3aHHbIM BhbILLE FOf,0M YTBEPXKEHUS
(NpuHATUSA). Ecnn nocne yTBep)aeHWA HACTOSALLEro cTaHaapTa B CChINMOYHbIA JJOKYMEHT, Ha KOTOPLIA AlaHa AaTupoBaHHas
CCbINKa, BHECEHO U3MEHEHWe, 3aTparnBatoLLee NoNoXeHNe, Ha KOTOPOe AaHa CChifika, TO 3TO MONOXEHNE PEKOMEHYETCS
NpUMeHATL 6e3 yyeTa aHHOro naMeHeHus. Ecnun ccbliNoYHbIR JOKYMEHT OTMeHeH 6e3 3aMeHbl, TO NoNoXeHne, B KOTOPOM
[laHa CCbIfKa Ha Hero, pekoMeHAyeTcA NPUMEHSATE B YacTu, He 3aTparnBatoLLen STy CChIKY.

3 TepMUHbI N onpepneneHns

B HacTOALMEM CTaHOApTE MCNONb30BAHbLI CNEAYIOLWME TEPMUHBI C COOTBETCTBYIOLLIMMUW ONPeaenEHUAMMN:
3.1

yuctoe nomeweHue: NomewieHme, B KOTOPOM KOHTPONUPYETCHA KOHLUEHTPpAauns B3BELUEHHbIX B BO3-
IYyXe YyacTuu, NOCTPOEHHOE N UCNONb3yeMOe TakK, YTOObl CBECTU K MUHUMYMY MOCTYNMNEHUE, BblgENEHNE
N yAepXXaHWe 4yacTul BHYTPU NMOMELUEHUA, U NO3BONAOLLEE, N0 Mepe HeOBX0aUMOCTU, KOHTPONMPOBATL
Apyrue napamMmeTpbl, Hanpumep, TeMNeparypy, BNaXXHOCTb U AaBIIEHUE.

[TOCT NCO 14644-1—2002, cTtatba 2.1.1]
3.2

yucrtaa 30Ha: [1poCTpaHCTBO, B KOTOPOM KOHTPONUPYETCA KOHLIEHTPAaLUMA B3BELLUEHHbIX B BO3yXE Ya-
CTULL, MOCTPOEHHOE U UCMNOMNb3yemMoe Tak, YToObl CBECTU K MUHUMYMY MOCTYMNNEHUE, BbiAENEHUE U yaep-
>XaHWe YacTul BHYTPU 30HbI, U NO3BONAIOLLEE, MO MEPE HEODXOAUMOCTU, KOHTPONMMPOBATbL APYrMe napamMe-
TPbl, HANPUMEP, TEMNEPATYPY, BNAXXHOCTb U AaBJIEHUE.

[] puMMeEeYaHWE — Ynctasa 3oHa MOXET ObITb OTI{pI:aITOFI NI 38MKHyTOI7| N HaxOAWNTbCA KaK BHYTPWU, TaK N BHE
“YNCTOINO NOMeELLEeHNA.

[TOCT NCO 14644-1—2002, cTtatba 2.1.2]

3.3 COCTOAHUA YUCTOro nomMelleHUun
3.3.1

nocTpoeHHoe: COCToSAHUE, B KOTOPOM MOHTaX YNCTOro NOMELLIEHUS 3aBEPLLUEH, BCe 0BCcnyuBaroLLme
CUCTEMbI NOAKIMIOYEHBI, HO OTCYTCTBYET NMPOM3BOACTBEHHOE 0D0OpYAOBaHNE, MaTEPUAanbl U NEpCcoHan.

[TOCT NCO 14644-1—2002, cTtatba 2.4.1]
3.3.2

OCHauweHHoe: COCTOSHMNE, B KOTOPOM YNCTOE MOMELLEHMNE YKOMMIIEKTOBAHO 0O60pYAOBAHUEM U OEN-
CTBYET NO COrMAaLLIEHUI0 MeXay 3aKa3z4nkomMm U MCNONHUTENEM, HO NEPCOHAN OTCYTCTBYET.

[TOCT NCO 14644-1—2002, cTtatba 2.4.2]

3.3.3

akcnnyatupyemoe: COCTosiHUE, B KOTOPOM YMCTOE NOMeLUeHNE DYHKLUMOHUPYET YCTAHOBMNEHHbIM 00-
PA30M C YCTAHOBMNEHHOW YNCNEHHOCTbLIO NepcoHana, paboTtawLlero B COOTBETCTBUU C AOKYMEHTALINEN.

[TOCT NCO 14644-1—2002, cTtatbda 2.4.3]

3.4

OAHOHanpaBneHHbIN NOTOK Bo3ayXxa: KOHTponupyemsblli NOTOK BO3AyXa C MOCTOAHHOW CKOPOCTLIO W
NPUMEPHO napannenbHbIMU NMTIMHUAMW TOKA NO BCEMY MOMEPEYHOMY CEYEHUIO YNCTON 30HHI.

[] pUMMEeYaHWNE — [10TOK BO34AyXa TAKOIro Tula HernocpejCcrBeHHO YHOCUT HaCTULbl N3 YACTOW 30HHI.

[TOCT P NCO 14644-4—2002, cTtatba 3.11]
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3.5

HeoaHOHAaNpPaBnNeHHbIX NOTOK BO3Ayxa: PacnpeaeneHne Bo3gyxa, NpyM KOTOPOM MOCTYNalwLMn B
YUCTYIO 30HY BO3QyX CMELUMBAETCH C BHYTPEHHUM BO3AyXOM MOCPEACTBOM NOAAYM CTPYU MPUTOYHOTO BO3-

ayxa.
[FTOCT P NCO 14644-4—2002, ctaTtba 3.6]

3.6 peKkynepauuda Tenna: noBTOPHOE UCMONb30BaHME TEMNA BO34yxa, yaandaemoro n3 noMeLueHnn (3aa-
HUSA).

3.7 peuupKkynauua Bosgyxa: [loBTopHad nogada 4yactu BbITAXXHOIO BO3ayxa B NOMeELUEHUE (CUCTEMY
NoOMeELLEHUU) nocne punsrTpaumnn.

3.8 BUAbl NOTOKOB BO3AyXa B CUCTEeMe BEHTUNALUU U KOHOULUUOHUPOBAHUA

3.8.1 npuTOYHbIN BO3AYX, L_: Bo3ayx, nogaBaemblvi B MOMELLEHNE CUCTEMOW BEHTUNALMU U KOHAMNLK-
OHUPOBAHUS.

3.8.2 HapyXHbIN BO3AyX, L : ATMOCEPHbLIN BO3AYX, NOCTyNatoWUn B CUCTEMY BEHTUNALUKU U KOHAW-
LMOHNPOBAHUA ANA nogayun B o0Cny>xmpaemoe nomMeLlueHme.

3.8.3 BbITSKHON BO3AYX, L. Bo3ayx, BbIxoAsLMA U3 NOMELLEHMS Yepe3 CUCTeMY NPUHYAUTENbHON
BEHTUNALUMN.

3.8.4 ynpansieMbin BO3AyX, Ly: LacTb BLITAXXHOIO BO3AyxXa, yagandemas B aTMOCdEpPY.

3.8.5 peuUpKynAUMOHHbIN BO3OVX, Lp: YacTb BbITA>KHOIO BO3Ayxa, MOBTOPHO MOCTynawLlasa B CUCTE-
MY BEHTUNALUUN U KOHOWLIMOHNPOBAHUSA.

puMedyaHne — K peLnpKynsaLUMOHHOMY BO3AYyXY MOXET A400aBNATbCA HapyXXHbIl Bo3ayXx. [pu peunpKynaumm
4acTb BbITSXXHOro Bo3gyxa nocne dunsrpaunm MOXeT BO3BpalLlaTbCs B TO e NoMeLLleHne (MecTHast peunpKynaums) unu
pacrnpeensTbCsa No HECKONBbKUM MOMELLEHUSIM.

3.9 uH(punbTpauma Bo3ayxa, L : [locrynneHne Bo3ayxa B NOMeELEHNE N3BHE MU3-3a HENJNOTHOCTEN B
orpa)kaaroLnx KOHCTPYKLINAX.
3.10 akcpunbrpaumsa Bo3ayxa, L. YTedyka Bo3ayxa 3a npegernbl NOMELLEHNs u3-3a HENMNOTHOCTEN B

orpa)kgarLmx KOHCTPYKLIMAX MOMELLEHUS.
3.11

yTeyka: HenpeaycMOTPEHHbIN NMOTOK BO3AyXa Yepe3 HEMNTOTHOCTU B KOHCTPYKLINN.
[FTOCT P EH 13779—2007, cratba 5.1]

3.12

KNnacc YMCTOTbIl: YPOBEHbL YNCTOThI NO B3BELUEHHbLIM B BO3AyXe yactuuam, NPpUMEHUMbIN K YUCTOMY
NOMELLEHNIO UNU YUCTON 30HE, BbipaxkeHHbIM B TepMuHaxX «Knacc N MCO», KOTopbIn onpeaendaer MaKkCcu-
ManbHO AONYCTUMbIE KOHLUEHTpauMK (4actuu/mS) Ans 3agaHHbIX AMana3oHOB pa3mMepoB YacTull.

[TOCT CO 14644-1—2002, cTtaTtba 2.1.4]
3.13

BpeMA BOCCTAHOBINEeHUA: Bpema CHUXXeHUA KoHUeHTpaunn Yyactuy B nomewleHnn B 100 pas no cpas-
HEHUIO C Ha4YalbHOW, 40CTATOYHO DONbLLUOW KOHUEHTpAUMEN YaCTULL.

[TpumevyaHne — MeToguka onpegeneHna spemeHn BocctaHoBneHUa npueegeHa B [OCT P NCO 14644-3
(B.12.3).

[TOCT P 56190—2014, ctaTtbsa 3.1}

3.14

KpaTHOCTb Bo3ayxooomeHa N: OTHOLLEHue pacxoaa Bodayxa L (MS/4) k 06bemy noMeweHuns V (md),
N=LN T

[TOCT P 56190—2014, ctaTtba 3.2}

3.15

pacxon Bo3ayxa L: Konu4yecTtBo BO3gyxa, nogaBaemMoro B NOMeLLUEHUE B Yac, M3/,
[TOCT P 56190—2014, ctaTtba 3.5}
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3.16

3P PEKTUBHOCTb BEHTUNALMM ¢, . SPPEKTUBHOCTb BEHTUNSALIMU XapaKTEPUIYET CBA3b MEXY KOH-
UeHTpaunen sarpa3sHeHnn B NPUTOYHOM BO34yXe, BbITSAXXHOM BO34yxXe N B 30HE AbIXaHUA (BHYTPU JKCNya-
TUPYEMOW 30HbI).IPPEKTUBHOCTb BEHTUNALNN ¢, BLIYMUCIISETCA NO (POPMYyne

C - C
_ ZEHAT ~SUP (1)

vy

Cipa— Csup

A€ Cgya — KOHUEHTpauus 3arpsi3HEHUI B BbITSAXXHOM BO3JYXE;

Cipa — KOHUEHTpaLmA 3arpA3HEHNN BHYTPU NoMeLleHnsa (B 30He AblXxaHuUa B npeaenax aKkcnnyaTtupy-
€MOU 30HbI);
Coup — KOHUEHTPaUUA 3arpsAsHeHn B NPUTOYHOM BO3JYyXe.

SOPPEKTUBHOCTb BEHTUNALIMN 3aBUCUT OT pacnpeaeneHnda Bo3ayxa, a Takoke oT Buaa n Mecta Haxox-
NeHNA UCTOYHUKOB 3arpsa3HeHnsa sosayxa. OHa MOXET ObITb pa3HOU ANdA pa3nuyHbIX BUAOB 3arpa3HEeHUMN.
Ecnu npoucxoauTt NonHoe yaaneHue 3arpasHeHnn, To 3MMPEKTUBHOCTb BEHTUNALUNK paBHA eanHuue. bo-
nee noaApoodbHO noHATUE «3PPEKTUBHOCTb BEHTUNALUMUNU» paccMoTpeHo B CR 1752.

[MTpumedyaHune — [ns obo3Ha4YeHUA AAHHOMO MOHATUSA TaKKe LUMPOKO WUCMONb3yeTca TEPMUH «3deKTUB-
HOCTb YA aneHus 3arps3sHeHun».

[TOCT P EH 13779—2007, cTtatba 3.4]

4 Tp96OBaHVIFI KCcncreémam eeHtmndaumnm 1 KOHaAMunMOHMNpoBaHwusA

4.1 Oouwmne NonoxXeHus

Cucrembl BEHTUNAUNU U KOHOULIMOHNPOBAHUA BO3AQyXa B YUCTbIX MOMELLEHUAX BbIMOMHAKOT (MPUNOXe-
HUa A n B):

- nogady Tpedbyemoro Konnyecraa Hapy>Horo Bosayxa rno caHUTapHbIM HOpMaM Anga AblXaHUA YENoBe-
Ka;

- yaaneHue BpeaHblX BELLECTB;

- obecne4veHne TpedbyemblX NapamMeTpoB MUKPOKNUMATA;

- nogaepXaHue nonoXKUTenbHOro MNnM oTpuuaTenbHOro AaBneHnd Bo3ayxa B MOMELLEHUMN;

- obecne4vyeHne 3agaHHOM YMCTOThI BO3Aayxa (Krnacca YuCTOoThl).

CneunduveckuMmmn PyHKUNAMU YUCTbIX NOMELLUEHNN, onpeaenaomumMmmn 0CODEHHOCTU NOCTPOEHUS CU-
CTEM BEHTUNALUUU U KOHOULIMOHUPOBAHUSA, ABNAKOTCA 0becneyeHne 3agaHHOW YNCTOTbl BO3ayxa (Kracca Yum-
CTOro NOMELLUEHUA UMW YUCTOW 30HbI), NOAAEPKAHUE Mepenaga AaBNeHUa BO3dyxa U 3aJaHHOro BPEMEHMU
BOCCTAHOBNEHUA (NpU HEOOXOAUMOCTH).

CuncrtemMbl BEHTUNALUNMN U KOHOAULIMOHUPOBAHNSA YNCTbIX MOMELLUEHUN AO0MKHbI 00ecne4YnBaTh:

- nogadvy Tpedbyemoro Konn4ecrea Hapy>XHOro Bo3ayxa no caHUTapHbIM HOPMaM:;

- yaaneHue BpeaHbIX BELLECTB, BbIAENAEMbIX B BO3aYyX NOMELLUEHNA (MECTHbLIE BbITAXKN);

- nogaepxaHue nepenaaos AaBNEHUA BO3AyXa;

- noagaepaHue 3agaHHbIX napamMeTpoB MUKPOKNUMAaTa (TeMneparypa n Bna*HOCTb BO3ayxa) U yaarne-
HUe N30bLITKOB Tenna;

- nogaepKaHue 3agaHHoOro Krnacca YnMcToThil.

[1pu NnpoekTupoBaHUK CNeAyeT OUEHUTb TpebyeMbln pacxos Bo3gyxa (KpaTHOCTb BO3ayxoo00OMeHa) Ang
Ka)Qoro u3 aTux paktopos. [NpoeKTHasa KpaTHOCTb BO3ayX000OMeHa ANd KaXaoro noMeLleHuda BbidonpaeTca no
HanxyaLemy (HandonbLueMy) 3HAYEHULO.

Ecnn kakon-nnbo caktop Tpedbyer OonbLUEN KPpAaTHOCTU BO3ayxoobmMeHa, yem obecrneyeHne YUCTOThI
BO34yXa, TO cnegyeT NMPUHATbL MePbI, NO3BONAIOLLNE CHU3UTL HEODOXOAUMYIO KPATHOCTb ANd 3TOro dpakropa.

[TpumedyaHN4

1 Ha PUCYHKE 1 LUTPUXOBBIMA JIMHUAMW NMOKa3daHbl KPATHOCTH, NMpeBbllUakolLlne 3Ha4vYeHWe 4114 obecrneyeHns YNCTo-
Thl. ECNN 3TO UMeeT MeCcTO ANA MECTHbIX BbITAXEK (MECTHI::IX OTCOCOB), TO chiegyetr paCCMOTpPETb L||6ﬂ60006p83HOCTI: NPU-
MEHEHWNA 3aKPbITbIX CUCTEM UNJTU NHBIX DEUJEHMH A1nA yMeHbLUEHWA oObeMa BbITAXXHOIM BO34yXd.

4



[OCT P 56638—2015

2 3Ha4vUTeNbHblE N3DBLITKWU TENNOTHLI U Bllalr, KOTOPbIE NPUBOAAT K lNMpeBbILUEHWO PpacxXoa NpUTOYHOIo BO34dyXa MNo
CPpaBHEHWUKO C H606XO,EI,I/1MI:IM AnA nogaepxXaHnd 3aaHHOro Knacca YMCTorThbl, criegyeTt yaaldrb MECTHBIMAU CpeacrBaMu,
BCTPOEHHBIMA B 060pyﬂ05aHme, d He 3a CHEeT CUCTeMbl BEHTUIALUWMN N KOHAWUWOHWUPOBaHWUA.

[1pn NPOEKTUPOBAHUN, UCMIbITAHUAX U SKCNNyaTaunum CUCTEM BEHTUNALUNN U KOHAULIMOHNPOBAHUSA Crieay-
eT NPUHNMaTb Mepbl N0 3KOHOMUK SHeprum no [OCT P 561904, yuntbiBada BLICOKMKU pacxo BOo3ayxa B YNCTbIX
NOMELLEHUAX.

4.2 MuHuManbHbIN pacxod HAPYXXHOro Bo3ayxa AnAa gbiXxaHua nogen

B ka)kpoe nomelwleHne ¢ nocTtosHHbIM npebbiBaHMEM nepcoHana (bonee AByX 4acoB) AOIHKHO NoAa-
BATbCA JOCTATOYHOE KONMUYECTBO HAPYXXHOIO BO34yXa, HE HUXKE YCTAHOBIEHHOIO CTPOUTENLHBLIMU U CAHUTAp-
HbIMWU HOPMaMM.

4.3 YoaneHue BpeaHbIX BelecCTB

4.3.1 lna yaaneHna cogepxallnxca B BO3ayxe BPeAHbIX BELLECTB NpeaycMaTtpuBaloTCad MECTHLIE Bbl-
TAXKKN (MECTHbIE OTCOCHI).

4.3.2 Ina komneHcaumm padoTbl BbITSXKHbIX YCTAHOBOK CrieayeTt npeaycMoTpPeTb HEOOXOAMMbIN pacxo/,
NMPUTOYHOro BO34yXa, KOTOPbIN AOMMKEH OblTb HE MEHEEe CYMMAPHOro pacxoja B03ayxa OT BCEX BbITSXKHbIX
YCTAHOBOK, €Cnun A0NyCKaeTca nx oqHoBpemMeHHaa pabora, nmbo cymmMapHOro pacxoga Bosayxa npu padore
BbITSXKHbIX YCTAHOBOK C HANDONbLLLUMM pacxoaoM BO3ayxaA.

4.3.3 KpaTtHOCTb BO3ayxooOMeHa, Heobxoaumasa Ang KOMNeHcaumn BbITSXKEK, onpeaensaeTca Kak 4acT-
HO€ OT AereHns CyMMapHOro pacxoga BbITAXXHOIo Bo3gyxa And 4aHHOro noMeLlueH1Ma Ha 00beM NOMELLEHUS.

4.3.4 YnaneHue Bo3ayxa U3 noMeLleHna JOmMKHO KOMMEHCUPOBATbLCA NMOCTYNNEHNEM NPUTOYHOIO BO3-

ayxa.

4.4 ObecnevyeHne MUKpPOKNMmara

4.4.1 Cnegyer npegycCMOTPETb pPerynupoBaHue temnepaTrypbl U BINaXXHOCTU BO3ayxa (Npu Heobxoam-
MOCTU) C Y4ETOM MU3OLITKOB TEMMOTHLI U BNarn, KOTOPbIE BblAENATCA TEXHONOMMYECKUM 00OopyaOBaHUEM W
NnepcoHanoMm.

4.4.2 INapamMeTpbl MUKpPOKNMMATA 3a4alTcd CaHUTAPHbIMKU HOPMaMKU U TPEOOBaHUAMU TEXHOOrnYe-
ckoro npouecca. lpu pacyere CcUCTEMbl BEHTUNALMU N KOHOAULUMOHUPOBAHUA BO3AyXa CrNEeAyeT yuYuTbiBaTb
TpeboBaHNUA IKOHOMWUWU SHEPrun. He gonyckaeTca ycraHaBnmBaTb HEOOOCHOBAHHO XECTKMe TpeboBaHUSA K
npeagenam perynupoBaHua Temnepartypbl 1 BNaXXHOCTU BO34yXa BHYTPU YNCTbIX NMOMELLEHUN CBEPX TpeboBa-
HUM HOPMATUBHbLIX JOKYMEHTOB U TEXHONONM4YECKOro npoLiecca.

4 4.3 OTAENbHbIE TEXHOMNOINMYECKNE Npouecchl (Hanpumep, portonutorpadoua B nNpon3BoaCcTBE MUKPO-
CXeM) NMpeabsaBRAIOT XXECTKMe TpedboBaHUA K TeMneparype n Brna>KHOCTW BO3ayxa U JOoNyCTUMbIM npeaenam
UX U3mMeHeHud. Xectkme TpeboBaHUA K BEPXHEMY U/UNN HUXXHEMY Npeaenam perynupoBaHusa napameTpoB
MUKpPOKNMUMAaTa NnpeabaABrnalOTCa U K padore ¢ nopoLukamum U Kancynamm B NPOM3BOACTBE INEKAPCTBEHHbIX
CpeicCTB, YTO NMOMUMO PErynMpoBaHUA TeMNeparypbl TPeOyeT oCyLLUeHUa Unu yBna>kHeHna Bo3gyxa.

4.5 ObecneyeHue nepenanoB AaBeHUA BO3Oyxa

4.5.1 I'lepenaa gasneHna mexay pasnmMyHbiMM NOMELLEHUAMU BbI3bIBAET IKCHUNLTPALUNIO (YTEUKY) BO3-
ayxa 13 noMeLLeHna Yepes LLenn B NPUTBOPAaxX ABEPEN U PaA3HOro poaga HENNOTHOCTU. BennunHa yTeukn AormkK-
Ha ObITb paccynTaHa Ana KaXaoro noMeLLueHna n ydteHa B banaHce Bo3gyxooodomeHa.

4.5.2 YTeuka Bo3gyxa AomkKHa ObiTb KOMNEHCUpoBaHa paBHbIM KOMMYECTBOM MPUTOYHOro BO3ayxa. B
OanaHce BO3ayxo00OMeHa A0IMKHA YyYUTbIBATLCA U MHPUNLTPALINMA BO34yXa, T. €. MOCTYNNeHne Bo3gyxa u3 co-
ceaHUX NOMELLEHUMN.

Konn4yecTBO BO3ayXa Lg, NPOXOASALLIEro Yepes ABEPHYIO LWernb (MS/4), onpeaenserca no dopmyre

Lg = Fg x Ye x YAP x 3600, (2)

rae  Fy, — nnowagp wenw, M2

AP — nepenaa gasneHusd, la;

Ye = 0,85 — KOI(PPULIMEHT MECTHOIO COMPOTUBMEHNA ABEPHLIX LLENEN;
3600 — yucno cekyHa B 04HOM 4ace.
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4.6 ObecneyeHue 3agaHHOUN YUCTOTbI BO3AQyXa

4.6.1 OaHOHanpaBNeHHbIN NOTOK

TpeboBaHUA K ogHOHANpaBneHHOMY NOTOKY Bo3ayxa yctaHoBneHbl [OCT P NCO 14644-4.

OpHoHanpaBneHHbIN NOTOK BO34yXa CO30Aa€EeTCH, KaK npaBuo, B aBTOHOMHbIX 30HaX, paboTatoLmux rno
NPUHUUNY PeUnpKynaumm Bo3ayxa. Peunpkynaunsa Bo3gyxa MOXKET ObiTb OpraHn3oBaHa Kak BHYTPU CaMOro
noMeLleHna (MecTHad peunpkynauuns), Tak U1 ¢ NOMOLLBbIO BEHTUNALMOHHOM YCTAHOBKKU 3a npeaenamMm nome-
LLIEHUA.

OCHOBHbIMW NMapamMmeTpamMn 30Hbl C OAHOHaNPAaBMEHHbLIM MOTOKOM BO34yXa ABNAKTCA:

- HanpaBneHKUe NoToKka (BepTUKanbHbIM UMW TOPU3OHTAaNbHBLIN);

- CKOPOCTb NOTOKa BO34yXa;

- knacc yncrtotbl (5 NCO B akcnnyatupyemom coctodHuu, 4 NCO — 1 NCO);

- TUN PUNBLTPOB;

- pa3Mepbl 30HbI;

[TpuMeyaHne — TexHUYeCcKne pelleHna no obecnedvyeHuto knacca 5 NCO 3aBUCAT OT COCTOAHUSA YUCTOrO Mo-
MeLLEHUS (YUCTOM 30HbI), ANA KOTOPbLIX KNacc YNCTOThl 3a[aH:

- B OCHalWleHHOM cocToaHUU Knacc 5 MCO MOXET ObITh 0becneyeH HeogHOHaNpaBNeHHBIM NOTOKOM BO3ayXa (Npu-
MepoM cnyxaT 30Hbl B no TOCT P 52249);

- B SKCTJTyatTupyemMoM COCTOAHWUKN OJ1A obecnevyeHusa knacca 5 NCO O,EI,HOHaI'IpaBJ'IEHHbIF‘I NOTOK 00sA3aTeneH.

He gonyckaeTcsa HaxoxaeHue Kakoro-nmdo npegmMmera Mmexay MCTOYHMKOM Bo3gyxa (bunbtpom) u pado-
yen NOBEPXHOCTLIO BO BPEMSA UCMOMb30BAHUA 30HbI MO HA3HAYEHUIO. ITO CneayeT UMETL B BUAY NPU BbIOOpE
HanpaBleHUd NOToKa BO3ayxa, pacCTtosaHnAa Mexay dounstpamm n padboyein noBEPXHOCTLIO U NPU OpraHn3aumnn
paboyero mecra.

PaccrosaHne mexay dpunsrpamum n paboyven NnoBepPXHOCTbIO HE AOIMKHO OblTb HEOOOCHOBAHHO DOMbLUUM.

Tam, rae 310 BO3MOXKHO, npeaycMaTpuBaloTcs rmokme 3aHaBecu UNu LWUTKU, OrpaHnYmMBaloLLME 30HY U
HauYMHarLwmeca oT rpaHnubl PUNLTPOB.

BbicoTa npoema oT nona A0 HWXKHEW KPOMKU 3aHaBecu (LWMTKA) AOMKHA OblTb TAKOW, YTOObI CKOPOCTb
noToka Bosgyxa B npoeme obina donee 0,2 m/c (TOCT P NCO 14644-4).

[] pnMEeYaHWNEe — ITO Tp66OBaHI/Ie He BCerga BblMOJIHUMO MO yCNoBUAM NMPUMEHEHWA (TGXHOJ’IOFVII/I) 30HbBlI C O4HO-
HalpaBJieHHbIM NMOTOKOM, HalpuMep, onepaunoHHbIX.

4.6.2 HeogHoOHanpaBneHHbIN NOTOK

Knacc 4YncroTbl 00ecneynBaeTcs 3a CUeET:

- MHOrocrtyneH4atou doumnsrpaunumn Bo3ayxa;

- BblOOpa PUNbLTPOB COOTBETCTBYIOLLMX Knnaccos (tabnuua 1);

- KpaTHOCTU BO3ayXo0DOMeEHa.

KpaTHOCTb BO3ayX000OMeHa 3a4aeT pacxo Bo3ayxa Ansd YMcTbix nomewleHun knaccos 6 MCO — 9 NCO
n knacca 5 NCO (ocHaLlueHHoe cocTodaHue). CyLLecTBYeT ABa NoAxoaa K onpeaeneHuto KpaTHOCTU BO34yX000-
MEeHa Anga odbecneyeHnsa YNCTOTbI:

- NPUMEHEHNE pEeKOMEHAALIMN, CTAHAAPTOB U NPAaBUN;

- pac4yeTHbLIN METOA.

MeToabl pacyeTa KpaTtHOCTU BO3ayxoo0OMeHa (pacxona Bo3gyxa) ana obecneyeHns 3agaHHOW YUCTOTHI
BO34yxXa npueeaeHbl B NpUnoXxeHunm C.

4.6.3 Bbioop (ounbTPOB OYUCTKU BO3AY XA

[1na 4YMCTbIX NOMELLUEHUN NpeaycMaTpuBaeTca MHOroctyneH4yarasa dounerpaumna Bo3gyxa.

PekoMmeHayeMbl€ KNnacCbl PUNBLTPOB ANA Pa3nUYHbIX KNacCoB YNCTOTbI U CTYNEHEU PUNBbTPAaLIMN NOKa-
3aHbl B Tabnuue 1.

[1na yBenn4yeHnsa cpoka cryxobl UNLTPOB TOHKOW OYUCTKK (Knacc F), 3amTbl OT HACEKOMbIX U B A PY-
MX cny4vyasax peKkoMeHayeTcd ycTaHaBnuMBaTb HA BX0AEe KOHAULUMOHEpAa punbeTpbl Knaccos M5 nnm M6.

[MocneaHun (PUHULLHBLIN) OUNBTP YCTAHABMUBAETCHA, KaK NpaBuo, B MOTOMNKE (CTeHe), obpasyloLllem
KOHTYP 4uctoro nomeLueHusa. [Ana obnacren npumeHeHusd, Tpedyowmx KOHTPONAa MUKPOOUONOrN4eCKON Yu-
CTOTbl BO3ayxa (NPpOu3BOACTBO NEKAPCTBEHHbLIX CPeACTB, Ne4vyedHble ydpexxaeHusa, KOHTPObHbIE rnadoparto-
DUK U ApP.), 3TO TpeboBaHne ABNAETCH 00A3aTENbHbIM.

[1pn ycTaHOBKE (MPUHULLHLIX (PUNLTPOB HA BXOAEe KaMepbl CTaTUYECKOro JaBNEHUA, BbIXOAE KOHAWULIU-
OHepa N Apyrmx Mecrtax Bo3ayxoBo[ A0 KOHTypa YMCTOro NOMELUEHUA UNN KaMepa CTaTUYeCcKoro AaBneHns
IOIMKHbI ObITb BbIMNOMHEHbI U3 MaTepuana, He BblAendaroLwero Yactuu, HanpuMep, HepP>KaBetoLLEN CTarnu.
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Tabnunua 1 — PekoMeHayeMble Knacchl oUNBTPOB ANA pasfMYHbIX KNacCcoB YACTOTLl U CTYNEHEH dounerpalin

Knacc YUcToThl Bua notoka Bo3gyxa® Knaccbl QUNBTPOB
4 CO O (F7 + F9) + U15**
5 NCO (skcnnyaTtupyemMoe COCTOSAHUE) O (F7 +F9)+ H14**
5 MCO (ocHallleHHO€e COCTOAHUE) OwnH F7+ F9+ H14
6 NCO H F7+ F9 + H13
7 UCO H F7+F9+ E12
8 UCO H F7 + F9 + E11

*H— HEOﬂ,HOHal'IpaBJ'IeHHI:II?I NOTOK BO34yX4, O — O,EI,HOHaI'IpaBJ'IEHHI:IV‘I NOTOK BO34yXa.

** Unctble 30HbI KnaccoB 4 NCO n 5 NCO mMoryT BbINMONHATLCA B BUAE aBTOHOMHBLIX YCTaHOBOK C (PUHULLIHBIMU
dunerpamm U155 1 H14 cOOTBETCTBEHHO.

[TpuMmedyaHne — Yuctole 30Hbl KnaccoB 1 MCO — 3 NCO ycTaHaBnueBaloTCcA, Kak npaBuno, B YACTLIX MNO-

MeLLEHNAX U BO3AQYX B HUX NonagaeT yepe3 PpUnesrpbl, BCTPOEHHBIE B 0OopyaoBaHue N Yuctyro 3oHy (U16 ana 3 NCO,
U17 ana 1 NCO n 2 NCO.

4.7 NpuHUMNUaANbHAaA cXemMa BEHTUNAUUU U KOHOULMOHUPOBAHUA

[TpnHUMNManbHasa cxema BEHTUNALUMN U KOHAUMUMOHNPOBAHUA BO3ayxa (NpuUnoXXeHne B) BKMOYaET:

- CXeMaTU4Hoe npeacraBsneHne noMeLeHMn ¢ HaHeCEHMEM OCHOBHBIX BO3YyXOBOA0OB B OAHY NUHUIO;

- CXEMbl KOHAUMUMOHEPOB U BbITAXHbIX YCTAHOBOK C YKa3daHMEM NOABOAUMbBIX Cpeal N NX OCHOBHbIX Na-
PaMETPOB;

- TeMnepaTtypy 1 BNaXXHOCTb C yKka3daHUEM NMOMELLEHUA, MO KOTOPOMY OHU PETYNUPYIOTCA;

- 3HA4YeHUda pacxoaoB Bo3ayxa (Hapy>KHbIW, MPUTOYHbIW, BbITAXKHOWU, yaandemMbln, PEUNPKYNALMOHHBLIN),
a TakKe pacxoaoB BO3ayxa 3a CYHET MHPUNbTpaUnm U 3KCAHOUNLTPALIUMK;

- KNaccbl YNCTOThI MNOMELLEHUN,

- nepenaasl JaBNeHus;

- (PUNbTPbI OYUCTKKM BO3ayxa C yKka3aHUEM TUMOB;

- KnanaHbl PeErynupoBaHna gaBneHna U npoTUBOMNOXKAPHbIE, YCTaHABNMBAEMbIE B BO3QyX0BOAaX;

- APYryto HeoOxoaumMyto nHopmMaumto.

B npuHuMnuanbHON cxemMe pacxobl BO3ayxa A0MMKHbI COOTBETCTBOBATL Tabnuue 6anaHCcoB BO34yX000-
MeEHa.

4.8 banaHc BO3ayx000OMeHa

I[1na Kka>kgoro nomeLwleHna AomkeH ObiTb obecneyeH banaHc BO3gyxooOmMeHa, T. €. paBeHCTBO NPUTOY-
HOro Bo3gyxa (C yd4etoMm MHdunberpaunm) u Bosayxa, yganaemoro n3 nomeLleHna (mectHasa n ooeodomeHHas
BbITSXKKA, aKChunerpauuna sosagyxa). PesynbraTbl pacy4eToB 0opopMnAaloT B BUAeE Tadnuubl 1 HAHOCAT HA NPUH-
UMNUaNbHYIO CXEMY BEHTUNALMN U KOHOUMLIMOHUPOBAHNA BO3ayXa (NpunoxeHue B).

YKasaHHbl€ BbiLLE TUMbI MOTOKOB BO3AyXa CneayeTt onpeacendartb Angd KaXXaoro noMmeLweH1nsa U CUCTEMbI B
uernom. Ha ocHOBe 3TOro paccyumTbiBaeTca banaHc BO3ayxoo0OMeHa, pe3ynbrarbl KOTOPOro odopMnAoTCS B
BUae tadbnuubl U HAHOCATCH HA MPUHLUUNMWANBHYIO CXEMY BEHTUNALMN U KOHOAULUWOHUPOBAHUA BO3ayxXa (Npu-
NnoXXeHue A).

PerynupoBaHue 6anaHca Bo3gyxooOMeHa OCyLLECTBNAETCA C MOMOLLbIO KranaHoB (PerynaTtopoB MNOTO-
Ka BO34yXa), yCTaHaABNMMBAEMbIX HA NMPUTOKE N/UNN BbITAXKKE.

4.9 PacyeTt pacxoaoB BO3a4yXa B YUCTbIX NMOMeELLeHUAX

4.9.1 PacyeTt pacxoga Hapy>XHOro Bosayxa

Pacxog Hapy>KHOro Bo3gyxa paccHutbiBaeTCs M3 HEOOXOAUMOCTM:

- BbIMONMHEHUA CAHUTAPHO-TUTUEHNYECKUX HOPM;

- KOMMeHcauun ygandemoro Bosgyxa (Kak u3 otaenbHbiX NOMELLEHUN 3a cHeT paboThbl BbITSAXHbIX yCTa-
HOBOK, TaK U yaandaemoro 4epes3 CuctemMy KOHAULMOHNPOBAHUSA);

- KOMNEHCcaLUuun yTeyek n3-3a pasHoCTu AaBlNEHNA B YNCTbIX MOMELLUEHUAX N OKPY>KAloLLEN cpeae.
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Pacxoa Hapy>XHOro Bo3ayxa Aand BCEN CUCTEMbI BEHTUNALMUK PaBEH CYMME pacxoaoB BO34ayxa ANA Kax-
10ro nomMmeLueHus. Pacxoa Bosgyxa Ans oTAenbHOro noMeLleHusa paBeH cymme o0beMOB BO3ayxa, yaanaemo-
[0 MECTHbLIMU BbITSXXHbIMW YCTAHOBKAMU U NOTEPL U3-3a YTEYEK.

4.9.2 Pacyet npuUTOYHOro Bo3ayxa anda Kaxaoro noMelleHus

[1PUTOYHBIM BO3AYX BbINMONHAET cneaytome yHKUNN:

- obecne4veHne TpedbyemMoro Krnacca YNCcToThl;

- obecne4yeHune TpedoBaHUN NO MUKPOONONOTMYECKON YNCTOTE BO3AyXa TaM, rae OHU NPEeabABMAOTCA;

- nogavy TpedyemMoro Konn4yecrea Hapy>XHOro BO3ayxa;

- yaaneHue n3dbITKOB TENNOTLI U BNaru n nogaepxaHne Tpedyembix napaMmeTpoB MUKPOKNMMATA B MNO-
MELLEHUN;

- KOMMEHCcAUUIO yTeuyekKk Bo3ayxa ns3-3a nepenagoB AaBNEHUS.

[1pn onpegeneHnn pacxoga NPUTOYHOro Bo3gyxa (KpaTHOCTU BO3ayX000OMeHa) cneayeT y4YecCTb:

- BPEMA BOCCTAHOBNEHUA Knacca YMCTOThbl NOCNEe BHECEHUA 3arpa3HEHN B YUCTOE NOMELLEHNE (eCcnn
Tpedbyerca);

- napaMmeTpbl MUKpPOKNMMaTa (Temneparypy M OTHOCUTENbHYIO BNAXXHOCTb BO3AyXa, CKOPOCTb ABUXKE-
HUA BO3Oyxa);

- Tpebyembln pacxo] Hapy>XHOro Bo3ayxa no CaHUTapHO-rMrineHNnYeCcKMMm HOpMam;

- yaaneHue BpeaHblX BELLECTB, 00pasyloLLMNXCa B X04e TEXHONOIMYECKOro npoueccea;

- Tpebyemylo CKOpOCTb BO3YLLUHOIMO NOTOKA B 30HaX ¢ OAHOHAanNpaBneHHbIM MOTOKOM BO3ayXa (B crnydae,
€CIN OH peLlaeTca 3a CYET CUCTEMbI BEHTUNALUMU, a HE NPU NOMOLLM aBTOHOMHbIX YCTAHOBOK).

ITU TpeboBaHNA AOMKHbI BbIMOMHATLCA ANSA KAXX40ro YNCTOro NoMeLLeHns.

5 OCHOBHbIE TUMNbI CUCTEM BeHTUIIAuumnn 1 KOHAMUMOHNPOBaHWA

5.1 Peanusauna tpedboBaHnn K cuctemam BEHTUNALUMUKU U KOHOAULIMOHUPOBAHUA MOXKET ObITb BbIMNONMHEHA
pa3HbIMU CpeaCcTBaAMU UCXO0A4A U3 HA3HAYEHUA YNCTOro NOMELLEHMUA U YCNOBUN SKOHOMUU SHEPTUMN.

5.2 B YNCTbIX NOMELLEHUAX MOTYT NPUMEHATLCA cneayioLwme Tunbl CUCTEM BEHTUNALMUU U KOHANLIMOHU-
POBAHUSA:

- NPAMOTOYHAA;

- NPAMOTOYHAA C pekynepaunen Tenna;

- C peuunpkynsauuven Bo3ayxa,

- ABYXYpPOBHEBAaA,;

- C NoKanbHbIMW 30HaAMM.

cxoaa U3 KOHKPETHbLIX YCNOBUN, MOTYT NPUMEHATLCA U APYIME CUCTEMbI C YYETOM KanuTanbHbIX N 9KC-
nnyatauMoHHbIX 3aTpar.

JlokanbHbIE YCTAHOBKU OYUCTKW BO3AQyxa MOTYT pasMellaTtbCd Kak B caMOM MOMELLUEHUN, Tak U 3a €ro
npegenamun. B cocTtaB nokanbHOW YyCTAHOBKKU, Kak nmpaBuno, BxoaaTt BeHTunarop, HEPA (EPA wnun ULPA)
duneTpsbl. [1pn HEOOXOAMMOCTU NpeayCcMaTpPUBaOTCA PUNLTPLI ANA yaaneHna 3anaxoB U XMMu4eckne punb-
TPbI.

Hanbonee pacnpoCTpaHeHHble CXeMbl BEHTUNALUMN U KOHAWLMOHUPOBAHUA NPUBEAEHLI B MPUIOXKE-
HUN A.

6 MMpoekTnpoBaHue CUCTEM BEHTUNALMN U KOHOULIMOHUPOBaHUA

6.1 IcxoaHble OaHHble

3agaHue Ha NpPoekTUpoBaHWE U 3aJaHue, BblgaBaeMoe pas3paboTUMKOM TEXHOMNMONMYECKOro pasaena
npoekKkTa, AOIMKHbI CoOAepXaTb OCHOBHbIE NCXOAHbIE AAaHHbIE ANA pa3paboTKU NPoeKTa CUCTEMbl BEHTUNALNN
N KOHOAUUUOHUPOBAHUA BO3ayXa YNCTbIX MOMELLIEHUMN:

a) nnaHbl U pa3pesbl NOMELLUEHUN N 34aHNA C HAHECEHNEM NMOKAamNbHbIX YNCTbIX 30H;

0) akcnnukauusa nomMeLueHun ¢ ykasaHuem knaccoB 4uctotbl (TOCT UCO 14644-1) unu TUNoB 30H
(TOCT P 52249, npunoxeHune 1);

B) KATEropmun NoMeLLEHUNU NO B3PbIBONOXAPOOMNACHOCTU;

) BblaeneHne BpeaHbIX BELLECTB;

[1) BblaeneHue tenna u snarn ot obopyaoBsaHug;
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€) YMCNEHHOCTb NepcoHana;

XK) XapaKTepucTtukKa Knumarta pamoHa CTPOUTENbLCTBA;

1) HA3HAYEHNE YNUCTbIX NOMELLEHNI N/UIMN YUCTbIX 30H, UCX0AA U3 TOrO, YUTO TPpebyeTca 3aLnLLAaTh:

- npouecc,

- YernoBeKa U OKpyXaloLlylo cpeay OT npoLecca,

- N TO, U APYroe.

[1aHHble 0 HA3HA4YEHUU YUCTOro NomMeLleHnsa Heobxoaumbl ANA NpaBUIibHOW opraHu3auuMn nepenagos
OaBneHna (NoONoXKUTEnNbHOE, OTpULIATENbLHOE) N HanpaBneHna ABUXKEHNA BO3AYLLUHbIX MOTOKOB.

6.2 JTanbl NPOEKTUPOBAHUSA

6.2.1 [puHUMNUANbHbIE pelleHun

[MpuHUMnNuanbHble peweHnsa (KoHUenuua npoekra, NpeanpoekTHas AOKYMEHTauus) paspabarbiBatoTcH
B CNOXXHbIX Crnyyaax, B YaACTHOCTMU:

- eCnu npeaycMoTpeHa paspaboTka npuHumMnuanbHbIX TEXHONOMMYECKUX PeLLUEeHUn A0 pa3padboTKu npo-
EKTHOWN AOKYMEHTAaLWM,

- KOrga CTpyKTypa cuctemMbl He o4yeBuaHa N Tpedyetcsa paspaboTka pasnnuyHbiX BApuaHTOB, HAaNnpuMmep,
OUEeHKa LuenecoodpasHoCTN NPUMEHEHUS OTKPLITLIX UIN 3aKPbITbIX (M30NUPYIOLLINX) TEXHONOTNN;

- Koraa tpyaosarparbl Ha pas3paboTKy MPOEKTHOW AOKYMEHTauuu BENUKKU (0onbLuMe W/WMnu CROXHbIE
00bEKTbLI) U BO3MOXKHbI 9KOHOMWUA BPEMEHWN N CPEACTB NYTEM BblAENEHUA 3Tana paspadoTKu NPUHLMNUANbHbIX
pPELLEHUN U cCornacoBaHUA NX C 3aKas4UKOM.

6.2.2 NpoekTHAA AOKYyMeHTauua (ctaaua 1)

B cocTaB AOKYMEHTaLUKUN BXOAAT NOACHUTENBbHAA 3anncka n rpadpuveckmne marepuansl.

[TogacHuUTENbHAsA 3anucka BKIMOYaAET B ced4:

- UCXOAHbIE AAHHbIE;

- 1aHHbIE 00 UCTOYHUKAX U HOCUTENSAX TENMNNOCHADXEHNA, XONoAoCcHA0XeHUs, napa;

- ONUCaHue CUCTEM OTOMNEHUS;

- ONUCaHue CUCTEM BEHTUNAUMU N KOHAUUMOHUPOBAHUA C yKasaHMEM TUMNOB (PUMLTPOB, Nepenagos
AaBNeHnda, n3onaumm Bo3ayxXoBOAOB U APYIMX XapakTePUCTUK;

- J1aHHbIE O pacxogax ANEKTPOSHEPruK, Tenna, xonoga n napa B 3aMMHUA U NETHUN NEPUNOADI;

- 1aHHblEe O pe3epBUPOBaHNN 0DOPYNOBAHUA;

- 0O0OCHOBaHNE KpaTHOCTEW BO34yX000OMEHA;

- |-d guarpammbl TEMNEPATYPbI U BNnarocogepxaHna Bo3ayxa;

- ONUCaHue CUCTEM AbIMOyadaneHus;

- TpeboBaHUA K aBTOMaTU3aUUN BEHTUNALNUN U KOHAULIMOHUPOBAHUS;

- onucaHue BO3aYyLUHO-TENMOBbIX 3aBecC (NMpn HEOOXOAUMOCTH);

- MEepPOonpPUATUA Mo TEXHNKE DEe30NacCHOCTU U OXPaHe Tpyaa;

- MEpPONPUATUA MO SHEProcOEPEXKEHUIO;

- Apyrue marepuansi.

[ pacdhuyeckne matepuansl BKIIOYaKOT B ced4:

- MPUHUUNNAanNbHbLIE CXEMbI U XapakKTEPUCTUKY CUCTEM BEHTUNALIMN U KOHOULIMOHUPOBAHUA;

- NMPUHUUNNANbHLIE CXEMbI U XapaKTEPUCTUKY CUCTEM OTONNEHUS,

- NMPUHUUNNAaNbHbIE CXEMbI U XapPaKTEPUCTUKY CUCTEM XON040CHAOXKEHUSA;

- NMPUHUUNNANbHLIE CXEMbI U XapaKTEPUCTUKY AbIMOyAarneHus;

- TAONULUBI MECTHbLIX BbITAXEK (MECTHbIX OTCOCOB);

- MNaHbl NOMELLUEHUN C YKa3aHNEM NepenagoB AaBNEeHUA U/UNKN NEPETOKOB BO3AyXa;

- cneundpmnkaumnsa OCHOBHOIro o0opyaoBaHNA BEHTUNALUMU U KOHAULUMOHNPOBAHWUA;

- Apyrue marepuansi.

[TocnepoBaTenbHOCTL Pa3paboOTKN NPOEKTHbLIX PELUEHUA MO BEHTUNAUUKM U KOHAULUMOHUPOBAHUIO MO-
Ka3aHa B NPUNoOXXeHuu B.

6.2.3 Paboyaa nokymeHTauus

B cocTtaB paboyein JOKYMEHTaLUN BXOOAT:

- 00LImMe AaHHbIE;

- NMPUHUUNNAanNbHbIE CXEMbI BEHTUNALWUKU N KOHANLUMOHUPOBAHUA;

- MNaHbl NOMELLEHNN C HAHECEHUEM BO3QYyXOBOA 0B, KNnanaHoB, 30HTOB, KAHANbHbIX PUNLTPOB U APYIroro
00Opya0OBaHUA; YKA3bIBAKOTCHA CEYEHUA BO3QYyXOBO0B;
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- NMaHbl BEHTUNALMOHHbIX KAMEP C HAHECEHUEM KOHAULMOHEPOB, BbITSXXHbIX YCTAHOBOK U APYroro o0o-
PYAOBAHUS;

- nnaHbl KpoBK (NpPn HEOOXOANUMOCTI);

- aKCOHOMETPUYECKNE CXEMbI AN BCEX MPUTOYHbIX U BbITAXXHbIX CUCTEM;

- CXeMbl AbIMOYyAaneHns;

- cneundukaunmn odbopyaoBaHUS;

- Apyrne marepuanbsl nCxXoasa n3 0CoOOEeHHOCTEN 00BbEKTA.

[1aHHbIN NepeyYyeHb JOKYMEHTOB B MPOEKTE HE ABMAETCH UCHEPNbIBAIOLLINM.

7 TpeboBaHuA K MaTepmnanam BO3a4yxXoBoO0B

Bo3agyxoBoabl 3a npegenamMmn YNCTbiX NOMELLUEHUA AO0MKHbI ObITb BbIMOMHEHBI N3 KOPPO3MOHHO-CTONKUX
M HE oTcnauBatowmxeca marepuanos. CambiM pacnpoOCTPaHEHHbIM MaTepuanom AN BO34yXOBOAOB ABMAETCH
cTanb ropsAvyero UMHKOBaHUA. TONLLIMHA LIMHKOBOTO NOKPLITUA AOIMKHA COCTaBNATb HE MeHee 40 MKM.

MaTtepuan BbITS>HbIX BO34YyXOBOA0B AOIMKEH ObITb CTOMKUM K BO3AEWCTBUIO arpeCCUBHbIX BELLECTB, CO-
IEPXKALLUMXCA B BbITSHPKHOM BO3ayXe (Mpu UX Hanu4umn).

10
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[TpunoxeHue A
(cnpaBoYHoOE)

CxeMbl BEHTUNALMUU U KOHOULUOHUPOBAHUA BO3ayXa

A.1 lpaMoToyHaa cucrema

[IpocTenllen cxeMon BEHTUNALUUN N KOHAULUWOHUPOBAHNA BO3AyXa ABMAETCA NPAMOTOMHAA CUCTEMaA, Korga B No-
MeLleHne nogaetca 100 % HapyXHOro Bosgyxa (PUCYHOK A.1).

OTa CUCTEMa HEIKOHOMWYHA, NOCKONbKY BECh NOCTyNatoLlMi B NOMeLLEHNE BO3yX NPOXOAUT BECb LMK NOATOTOB-
KW — OT NapaMeTPOB HapyXXHOro Bo3gyxa 4o TpebyeMblX NapaMeTpoB BO3Ayxa YNCTOro noMewleHns. Ans aTon cUCTeMbl
XapaKTepHblI BLICOKWE NoKasaTenn aHepro3aTpaT U CHUXEHHBIN CPOK CNyX0Obl ONUNLTPOB.

KoHAMUMOHEpP

L,=L,=3L, =%, +3AL,

H I

roe Ly = ELB;?
| — HOMEpP NOMeLLEHUS.

PucyHok A.1 — lNpsiMoOTOYHas cuctema BEHTUNALUNK U KOHAWLNOHUPOBAHUS

A.2 CucteMbl C pekynepauuven tenna
B onpeaeneHHOW cTeneHn ynyydlluTb NoKasaTtenn 3ToM CUCTEMbI MO3BONAET pekynepaumsa Tenna (PUCyHoOK A.2).

KoHAULMOHEDP

roe Ly = ELB,-?
| — HOMEpP NOMeLLEHUS.

PucyHok A.2 — lNMpsaAMOTOYHas cucTeMa BEHTUNSLUMKN M KOHAULUWOHUPOBAHWUA C peKkynepaLunen Tenna

11
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[TPAMOTOYHbLIE CUCTEMbBI BBUAY UX HEQKOHOMWYHOCTU MPUMEHSAIOTCA TONbLKO Tam, rae OHU Heobxoaun-
Mbl U rae HegonycTumMa peunpkynaumsa so3gyxa (padora ¢ BpegHbIMU BELLEeCTBAMU, OMACHbIMWU NATOr€HHbIMMW
MUKPOOPraHuamamm u np.).

A.3 Cuctema c peuupkynayumen Bosagyxa

TaMm, rge 910 BO3MOXKHO, NPUMEHAKOTCA CUCTEMbI C PELIMPKYNALUWUEN, YTO NO3BONAET CHU3UTL SHEpPro3sa-
TpaTbl B HECKONbLKO pa3 No cpaBHEHUIO C NPAMOTOYHbLIMU CUCTEMAMU (PUCYHOK A.J).

LH
Lo=L,+ L= ZLnk,
L, = v, + Ly2 =Lg-Ly+ Lyz =2l - Ly - 2L,y
LP =Lg- LY1’
rne Lg=2L,;
Ly,= 2Lom;
L. ...— pacxoj Bo3gyxa MECTHOU BTAXHOWU YCTAHOBKWU U3 /-r0 NOMeLLEHUS;

BM,

LBI'_ PacCXxofl BO3yXa, NnojaBaeMoro B KOHQUMUMNOHEP N3 /-0 NOMEeLUEeHUA.

PucyHok A.3 — OgHoypoBHeBasA cucTeMa BEHTUNSALNKU U KOHANLMOHUPOBAHUSA C peLMpKyNALME

12
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A.4 [1ByxypoBHeBasa cuctemMa

B ycnoBusax XonoaHoOW 3nMbl UNA XKAPKOro rieTa, a takke npu oocnyxXmBaHnMm YNCTbiX NMOMELLUEHUN HE-
CKONbKMMW KOHANLUMOHEPAMN NMPUMEHAETCA ABYXYPOBHEBAA cuctema. B HEU HaApyXXHbIN BO3AYyX TOTOBUTCA A0
onpeaeneHHbIX napaMmeTpoB B OTAENbLHOM (LUEeHTparnbHOM) KOHAULIMOHEPE, a 3aTEM MNOAAETCA B PELIMPKYNALM-
OHHbl€ KOHAULMOHEPLI (PUCYHOK A.4).

KOHAULMOHED

K1

PeunpKynAaUMOHHBIW
KOHAULIMOHep K2

YncTtole nomeLleHun
l

PeunpKynsaunOHHbIN
koHauumoHep K3

“ncTele nomeLleHun
l

S —_r

PucyHok A.4 — [IByxypoBHeBasa cucteMa BEHTUNSALNN U KOHANLMOHUPOBaHMS

A.5 MecTHasa peunpKynauua Bosgyxa

[1na cosgaHna nokanbHbIX 30H C NOBbLILLEHHOW YNCTOTOWU, B TOM YUCNE 30H C OAHOHAMNPAaBNEHHbLIM MO-
TOKOM (OnepauuoHHbIE U APYINMe KPUTUYECKNE 30HbI) UCNONb3YIOTCA PUNBTPOBEHTUNALNOHHBLIE MOAYIU UMK
pEeUNPKYNAUNOHHbIE YCTAHOBKU (PUCYHOK A.S).

LI'I LI'I
KoHAULUMOHep

PUNLTPOBEHTUNALMNOHHBIA MOAYNb
UNU peupKynAUUOHHBIA KOHAWULMOHED

"TAVAVAVAVAVAVAVAVAN

PucyHok A.5 — CuctemMa BeHTUNAUUN U KOHANLMOHUPOBAHUA C MECTHOU pelnpKynaumen Bo3gyxa

13
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[lpunoxeHue B
(cnpaBoYHoOE)

[TocneaoBaTenbHOCTL Pa3padbOTKU NPOEKTHbLIX pelleHUn N0 BEHTUNALIUN
M KOHOULIMOHUPOBAHUIO

[Mpn pa3paboTke npoekTa (NPOEKTHOW AOKYMEHTaALUWN) CUCTEM BEHTUNSALMN N KOHAULIMOHNPOBAHUSA YACTLIX NMOMe-
LLeHUA peluatoTcs Kak oblme 3agadun ANs Nodbix NOMELWEHUA, Tak U cneuMarnesHble 3aaaqun AN YUCThIX MOMELLEHNIA U
YUCTLIX 30H, onpeaensaemMble BUAOM MOTOKa Bo3ayxa (0fHOHanNpaBnNeHHbIR N HeoAHOHaNpPaBiEHHbIA) U BUAOM CUCTEM

(OTKPbITHIE, 3aKpbIThIe).

K 06LLI|I/IM 3ajaYaM OTHOCATCAH.
- PacCHeThbl paCxodoB NPUTOYHOIO, BbITAXHOIO N yAalTA€MOro BO3AyxXa AJ1A4 BCeX I'IOMELLI,EHI/II?I;

- pacyeT pacxoja Hapy>XHoro Bo3ayxa;
- onpejeneHne BO3MOXHOCTU peLMpKynaLmMmM Bo3gyxa U, ecriv oHa AonycTuMa, PacyeT 40NN PeUnpKynsLUMOHHOro

BO34yXa B NPUTOYHOM BO34YXE (pacqu pacxoaa peunpKyrnAumnOHHOIo Bos,u,yxa);
- OLEeHKa L||6ﬂ60006pa3HOCTVI peKyrnepaulnin Telrjia paspa60T|<a COOTBETCTBYHOLLNX p6LIJeHI/II7I;

- onpejerieHne TpeboBaHWi K KOHANLMOHEPAM, BBITAXHbBIM YCTPOWCTBaM U APYroMy o00opya0oBaHUIo.
O0si3aTenbHbIM pa3aennoM NPOEKTHOW AOKYMeHTaUnmn sensatoTes Tabnuua 6anaHcoB Bo3ayxoodbmeHa (Tabnuua B. 1)

N NPUHUMNNaNbHas cxema BEHTUNAUUM U KOHAULMOHNPOBaHNA Bo3ayxa (pUCYHOK B.1).
[NocnepoBaTenbHOCTb pa3paboTKn NPOEKTHLIX peLlleHUd Mo BEHTUNSALUNN U KOHAULMOHNUPOBAHUIO NOKa3aHa Ha pu-

CYHKe B.2.

14



Gl

Tabnuua B.1— lNpumep Tabnuubl banaHcoB BO3gyxX000OMeHa
[TpUTOK BbITAXKa
Tnn 30HBI | OB6beM KpaTHOCTb [1puHYy QM- IKCPUNLT- ObLe-
Ne HanmeHoBaHMe no GMP nome- 'lepena BO34YXO- NHUNETPALINS TeNbHbLIN paumns MecTHas oOMeHHas
naBrneHns,
NOM nomMeLleHns (Knacc LLIeHKWq, o obmeHa, Bcero
LII/ICTOTI:I) M3 a 1/4 13 NeNe MS/q B NeNeo NeNe MS/q
M3/ Mo/ CU- nom. | M4 | MM CU- MS/Y CU-
Nnom. Ne
cTeM No CTeM cTeM
1| KomHara K/C 15 15 30 3 100 | 350 | K1 | 450 | 7 | 100| — | — | 350 | B-1 | 450
nepeogeBaHnA
2 MaTepuanbHbIA LWMHO3 K/C 20 15 15 3 100 200 K-1 300 / 100 | — — 200 | B-1 300
3 TexXHONOrMyYecKkmnn 4 100 1 100
C 60 30 20 1000 K-1 1200 — — 1000 | B-1 1200
KOPMUAOP 6 100 2 100
4 | KomHara C/B 20 45 30 5 100 | 500 | k1 | 600 | 3 [100| — | — |500]| B-1 | 600
nepeogeBaHUA
5 YYyacToK HanonHeHUs A/B 70 60 30 — — 2100 K-1 2100 4 100 — — (2000 B-1 2100
G | Y4acTok npuroTosne- C 35 45 30 — — | 1050 | k1 | 1050| 3 | 100 | 300 | B2 | 650 | B-1 | 1050
HWA PacTBOPOB
/... | ...Kopungop 1 ...100
LK ...100 0... 3 100 K-1 300 — — — — 300 3-1 300
2... 100
Bcero:

8€994 d 100

Gl0¢
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PesepBHbLIN KnanaH
aneKkTpoaBuUraTenb OrHesaJepXumea toLWnin
[ =1250 M3/q 4} LLlymo- HOpPMarbHO OTKPbITLIA
' ' BeHTunatop | mywutenb Gunetp F7
1 AN . - 1 T ﬂ
o [ 2|1 3
I I L=5000mM M
€ o
] o
\V [ K.O.[M
n{}u =
3, | A '
L=1550 MM | |7 j . N e j “Il|l L = 5300 M4 L =300 M /4
= || ||# L =3750 MM f3 Il N =>|#
Bl e A1 @ D] % :
M "~
- - (pabo4nin)
= il 1 HiEiIE=E K.O.[M
OunbTp PUNBTP Bosayxo- eHTUNATOp LHymo-  Ounbtp B1
M5 F7 HarpeBaTenb | mywutens F9 (pesepB- PUnsTp
PesepBHLIN anekTpoaBUraTens HbIA) E7
YBNaXHUTenNb BosgyxoHarpeBaTtens 11 K O
[TaporeHepaTop e
BosgyxooxnaguTtens Kanneynosutenb
LLlymornywmntens
Bosgyxo- Perynartop g g
pacnpeaenmrens pacxoja
C PUNETPOM A3 nom. Ne G BO34yXa N3 nom. Ne 2
. N L=100m [ . A L =100 MMl
M3 nom. Ne 3 Manom.Ne3 | Manom. Ned4 | WManom. Ne5 3 nom. Ne 1 Bosgyxo-
L=100 MBI;J [ =100 MM L =100 M°My L =100 MM L= 1(3:OIM3/‘-I pacrnpefenurens

o
\~] H14 N4

L | ©esdunerpa

N4

1 1
[ =1050 M°/y I =100 My

I =2100 M°/y

oM. Ne 7/
3o0Ha K

[Tom. Ne &

3oHa C
30 1/4 3 14
45 [1a 0 la
L=650 m/u A A A | L=300mMm
= L =300 M/

il
G4,

[Tom. N2 5

30Ha A/B
30 1/4 3oHa A

60 Ma
I = 2000 M3/

lom. Ne 4

3o0Ha C/B
30 1/y
45 [1a

[ =500 M3y

[Tom. Ne 3

30Ha C
20 1/4
30 la

1 =1000 M°/y

lom. Ne 2

30Ha K/C
15 1/4
15 Na

[ =200 M3/

[Tom. Ne 1

30Ha K/C
30 1/4
15 Na

[ =350 Mm%y

Peu

eTKa cTeHoBas
BbITAXHAA
0e3 hunerpa

PelweTKka cTeHoBaA
B nom. Ne7

BbITAXHaSA S ; = 100 M3y |
Cc OUNBTPOM

B nom. Ne 4
1 1 =100 M3

Perynsarop cratudeckoro
NaBrNeHNS C MyLWUTENEM

B nom. Ne1 [
L =100 M3y

B nom, Ne 2
L =100 M3/

BrnoMm. Ne3 |
1 =100 M3

PucyHok B.1 — MNMpuMep NpuHUMNNANBHON CXeMbl BEHTUMAALMN U KOHAWLUNOHUPOBaHNS BO3ayXa

8€994G d 1001
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BbI6Op npuHUMNA NOCTPOEHUS
CUCTEeMbl BEHTUNSLMU U KOHOULIMOHUPOBAHUA
(C peLumnpKynauuen n 6e3 peLmpKynauum)

Bbibop Yncna ctyneHe ouneTpaumm U TMNoB OUNbTPOB.
OnpegeneHve npuHUKMNA opraHn3aumm NOTOKOB BO34yXa B YACTbIX
NMOMELLEHUSX U YNCTbIX 30HaXxX

OpHoHanpaBneHHbIN HeogHoHanpaBneHHbIW
NOTOK NOTOK

PacyeT kpaTHOCTKU BO3gyxoobmeHa
C y4eTOM TpebOOoBaHUN!
- KJflacca YUCTOThI;
- KOHUEHTpaUuun MUKPOOPraHU3MOB;
[Tnowaab ceveHust NoToka, -MWKpPOKNIUMAaTa, UCXOAA
CKOPOCTb NOTOKA n3 TpeboBaHuin TexHONoruu;
- CAHUTaPHbIX HOPM;
- Nepenaga gaBneHus
N KOMIMEHCALWKU yTEYEK;
- KOMMEeHCcaLUn BbITSDKEK

[MocTpoeHue NPUHLUMNUanbHOU CXeMbl BEHTUIALUN
N KOHOUUMOHUpPOBaHUA. PacyeT BO3ayLWLHOMO banaHca

Buibop obopyaosaHusa, onpegeneHne coctaBsa CeKLuMin KOHQULMOHEpPOB,
TUNOB KOHAULMOHEPOB, XONOAUNBbHbLIX MALLWH, MAPOreHepPAaTOPoB U Np.

Pa3paboTka npoekta cUCcTeMbl BO3AyXOBOOOB

Pa3paboTka TpeboBaHU K aBTOMAaTU3aLUUM ynpaBneHUs CUCTEMON

BEHTUNALUK N KOHAULIMOHUPOBAHUS

PUcyHoK B.2 — NMocnegoBaTenbHOCTL pa3paboTKn NPOEKTHLIX peLleHnid N0 BEHTUNALNK U KOHANLMOHNPOBAHUIO
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[MTpunoxeHue C
(cnpaBoYHoOE)

PacyeT pacxoga Bo3ayxa (KpaTHOCTU BO3AyX000OMeHa) Ana odbecneyeHuUa YUCTOTbI
N BpeMeHU BOCCTAaHOBJIEHUA

OCHOBHBIM UCTOYHUKOM 3arpss3HEHUA B YUCTOM MOMELLIEHUM SBNAETCA YeroBek. Bo MHOMMx cny4asx sMuccus 3a-
rPA3HEHNIA OT 0DOPYAOBaAHUA N KOHCTPYKLUMWIA Mana Nno CpaBHEHUIO C BblJENTEHUSMM OT YENOBEKa, U €10 MOXHO npeHebpeyb.
C.1 PacueTHbI MeTOo onpeAeneHns KOHUEeHTpaLuumu 4acTuly,

MeToa no3BonsAeT onpeaennTb KOHLIEHTPaLUNIO YacTUL, B BO3JyXe B 3aBUCUMOCTU OT pa3sHbIX dhakTopoB. [pun pac-
4YeTe NCMNOoNb3YTCS CrieyoLllne BENMNYUHbI:

[ — pacxop NpUTOYHOro BO3AyXxa, MS/C:
LM
V — 06beM NoMeLLeHuns, M>;

— 06beM BO3AyXa, NPOHUKAIOLLEro B MOMeLLEHNE U3-3a HErepMeTUYHOCTU (MHDUNBTpaLMs Bo3gyxa), Mo/c;

X — J0Nsi peUmMpKynsaLMOHHOIo BO3AYyXa,;
C — KOHLEHTpaLmMsa YacTuL, B BO3yxe NOMeLLEeHUs, YacTuL/m>;
Cn
- 3,

Cy — KOHLEHTpaLuunsa YacTuL, B BO3AYXe B Ha4YarnbHbIA MOMEHT, YacTUL/M>;

— KOHUEHTpPalunA HaCThl B BO3AyXe B YCTaAaHOBUBLLUEMCA PEXNME, ‘-IaCTI/ILl./M3;

3.
C, — KOHLUEeHTpaumsa YacTuy B Bo3ayxe, NOCTyNarwLeM 3a cHET UHUNILTpaLum, YacTuu/M;

Criap — KOHLiEHTpaLMs YacTuL B Hapy>XHOM BO3AYXe, yacTuu/ms;

{ — BpemMms, C;
NHap — 3P PEKTUBHOCTL oUNbTPpaUNKN HAaPYXHOMo BO3Ayxa,
Np — 3P PEKTUBHOCTL hunbTpaUnmn peLnpKynaUuMoOHHOo BO3AyXa;

S — WHTEHCUBHOCTb Bbl€NEeHNs YacTUL, BHYTPU NOMELLEHNS YaCTULY/C;

EV — CpElKTOp SquJEICI'I/IBHOCTM CNCTEMBlI BEHTUITALIWUA, B MNMPAKTUKe pacyHeToB AJ1A HNCTBIX NMOMeLlUeHW NMPUHNMAaeTCAH
e =0.7:
v ] ]

H — a0 PeKTUBHOCTbL PUNBTPOB;
K1, Ko — KOHCTaHTHI.

KpaTHOCTb BO3QyX000MeHa onpeaenseTcsa no dopmyne:

N=—— (C.1)

HpMLIVIHaMI/I NOABJINEHNA YaCTUL B NOMELLUEHUIN ABJTAKOTCA.

[Mpn4mHa PUBHOCUMOE YUCIIO YacTul
Hapy>XHbIA BO34YyX (1—-Xx) x (1 - nHap) X Ly x Chan
PELMPKYNALIMOHHBLIA BO3AYX X x (1 - np) x L xg,xC
NMHUNBTPaLUmMs Bo3ayxa L, x C,
BblJeneHne YacTuL, BHyTPU NOMeLLeHUS S

3 NOMELLEeHNA YaCTUlbl yAalTAKOTCA BbITAXHBIM BO34YXOM.

Lo=(L. +L,)xe,xC, (C.2)

383HI/1LI,8 MeXy HACITIOM HaCTWhl, KOTOpble yaallTAOTCA U3 NOMeELUEHUA U NMTOABITAKOTCA B HEM B TEHEHWUE OorpelelieH-
HOIo BpemMeHn, npuneoant K KaMeHeHK KOHUeHTpaulhn HYaCTtul B NoOMeLLEeHUNA.
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KOHLEHTpaLnsa YacTUL, B YACTOM NOMELLEHUN B MOMEHT BpeMeHU t onpeaensaeTcs no dopMyne:

S kz k1t S kz
— —_— e ——— Ty + — 4 <=
C (Co k& X @7 v Ky K, (C.3)
rne  ky=g,xL x['l + n_ x (1 —np)]'
1 Vv M Lﬂ !
ky=(1=x) x(1 - nHap) x L CHap +L C..
YpaBHeHue (C.3) COCTOUT U3 ABYX YacTeu:
- nepemeHHou C, .
S K Kqt
C... = (C — -2 e~ v,
var 0 k1 k1
- N MOCTOSAAHHOMN C .ot
S K
C — 2

t + =,
CONS k1 k1

const

T. €. C=Cvar+ C

I'IepemeHHaﬂ “YaCTb XaPaKTepUuayer I'IepeXO,EI,HI::Iﬁ NpouUecCC, Korda YCcroe rnomMmeLllleHne JoCTuract Tp66y6MOF0 KIMacC-
Ca YNCTOThEI NOCIe BHECEHINA 3arpﬂ3HeHI/1I.7I I nepexoa U3 aKCrliyatrnpyemoro COCtoAdHnMA B OCHalleEHHOE. Uem bonbLue
KPAaTHOCTDE BO3,£I,yXOO6M6Ha, TeM MEHbLUEe AJIUTEJIBHOCTE 3TOIO MNepexodHoro rnpouecca, Ha3blBaeMoro epemMeHem BOCCTa-

HOBeHWNS TB.

Yucno vyactuy B 1 M3 BO3aOyXa

PucyHok C.1 — 3aBUCUMOCTb KOHLUEHTpaLMK YacTUL, OT BPeMeHM MOoCHe nycka YMCToro noMeLLeHunss

°AA0M HOPMaTUBHbLIX AOKYMEHTOB 3afaHo, YTO BenuuuHa [, He AormKHa npeBblwatb 10—20 MUH. OTO O3Ha4aerT,
4TO MO UCTEYEHWUU STOro BpeMeHM YncToe nomelleHne Oyaet paboTaTk B CTalMOHapHOM pexume, T. €. BenudnHa C,

0OMKHa ObITb NPeHedpeXXnMo Masrown.
[Tpn NpOEKTUPOBAHUKN MOSIE3HO CTPOUTL rPaUKN 3aBUCUMOCTWN KOHLIEHTPAaLUMUK YacTul, oT BpeMeHu (pucyHok C.1),

KOTOPbIE HalJTAAHO MNMOKaldblBakOT AWUHaMUWKY NEePEXO4HOIo pexiMa U CTa6VIJ'II/13aLIII/II-O pa60TbI YNCTOro NoMeLLeHNA.
IHnutenbHOCTL nepexogHoro npouecca gacet BeJlinfyvmnHy TB'
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3Ha4YeHne KOHLUEHTpaLUnKn YacTul B CTaLMOHAPHOM pexnmMe onpeaensieT Knacc YNCTOro NoMeLLEHUS.
[pn NpoeKkTUpoBaHUN peLlaeTca obpaTHas 3aja4a; No 3a4aHHOM KOHLUEHTpaLUUn YacTul, (Knaccy YMCToThl) onpefe-
nsaetcs HeobxoAMMbIA 0OBbEM MPUTOYHOIO BO3AyXa U KpaTHOCTb Bo3gyxoobmeHa (pucyHok C.2).

NcxoaHble gaHHble
N3meHsieMble NnapaMeTphbl

KpaTHOCTb SdhdeKTMBHOCTL
BO3O0yxoobmeHa dbunbLTpaLmnmn

PacyeTt KOHLUEeHTpauumu YyacTuy, B BO3ayxe

CooTBeTcTBUE KNnacCy YNCTOTDI
“

PacuyeT cucTembl BeHTUNALUUU

N KOHAULIMOHUPOBAHUS

PucyHok C.2 — lNMogbop KpaTHOCTU BO34yX000OMeHa B 3aBUCUMOCTU OT Knacca YNCTOTh!
M 3PPEKTUBHOCTU pUNbTpaLnm Bo3gyxa

B npaktnyeckon paboTte yaobHO NOMbL30BaTLCA NPOrpaMMon pacyeTa YUCTOThl BO3AyXa B YUCTbIX MOMELUEHUSAX,
paspaboTaHHon pupmon «Camfil» (LLseunsa) [1].

C.2 YnpollueHHbIN MeTo[, OLEHKN KpaTHOCTU BO3ayXooOMeHa

CaMbll NPOCTON NoAX0oA K OLeHKe TpebyeMoro pacxoga NpUTOYHOro Bo3gyxa 0e3 ydeta MHUNbTpauunm n apyrux
arneMeHToB popmynbl (C.3) COCTOUT B UCNONB3OBaHUU cpopMynbl (C.4).

- Ex60
L 1

M

(C.4)

e C — cpefHasa KOHLUEHTpaUmMsa YyacTul B Bo3ayxe B 1 M°;
E — cyMMapHas 3MUCCUSA YacTWL, B YUCTOM NoMeLleHun (Hanpumep, 5%x10° yactuu ¢ pasmepamu = 0,5 MKM B MUH);
60 — 4yncno MUHYT B Yace;
[ — pacxop NpMTOYHOro BO3AYyXa, M3/Y.

OueHKa KpaTHOCTU BO3AyxoobMeHa Anst YNCThIX NOMELLEHNIA ¢ 3aAaHHbIM NpeAerbHbIM YPOBHEM MUKPOOHBLIX 3a-
rpA3HEHUIA MOXET ObITh onpeAeneHa crnegyrLwmm odbpasom.

OTnpaBHON TOYKON B pacyeTe SBMSAETCS OLEHKa SMUCCUN MUKPOOPraHnaMoB OT nroaein n obopyaoBaHus. Ecnu Bbi-
nerneHne MUKpoopraHn3MoB 060pya0BaHUEM U MNOCTYMNEHUE UX U3BHE Maro, TO YNCIO MUKPOOpraHnamoB B 1 M3 Bo3fyxa
NpUONM3NTENBHO PaBHO:

_ nyX K% 60 cs)
e, X VXN |
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rae K, — YUCNEHHOCTL NepcoHana B NOMeLLEeHUMN;
V — 06beM NoMeLLeHns, M>;
N — KpaTHOCTb BO3AyxoobMeHa, 4~
60 — 4nucno MUHYT B Yace;
n., — Jdncno KOE/MWH, BblaenaemMblx YenoBekoM (KOE — KonoHWeobpasyroLlme eaquHnuLb);
e, — PaKTOp 3PPEKTUBHOCTU CUCTEMbI BEHTUNALUKN, ANA YNCTBIX NoMelleHnn g, = 0,7.

COOTBETCTBEHHO KPaTHOCTDb BOS,EI,yXOOSMEHa MOXET ObITb NOJiyYeHa Kak.

nSXKnXGO
£, X VX n

N_

HOPM

rae n — npefensHoO A0MYCTUMOE 3HaYeHne KOHLEHTpaUun MUKpoopraiuamos, KOE/MS.

HOPM

ITU MeTo bl MOTYT MCNOJ1b30BATBLCA 414 OpMEHTMpOBO‘-{HOI}i OUEeHKW KPaTHOCTH BO3,EI,yXOO6MEHa. B NPOEKT CliejyeTr
ddKlliagblBaTtbk AadaHHbIE C JOCTATOYHBIM 3alaCOM.
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