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BeepeHne

YuncTble NOMeLeHNsa WUPOKO NPUMEHAIOTCA B 3/1EKTPOHHONM, NPU60POCTPOUTENbHON, (hapmalesTuye-
CKOW. NuLeBOl 1 ApPYrnx oTpacasx NPOMbILIIEHHOCTU, B NPON3BOACTBE MEAULNHCKNX U34enunii, B 601bHULAX
N T. 4. OHM CTAaNM HEOTbEMIEMOI YaCcTbi0 MHOTUX COBPEMEHHbIX MPOLLECCOB U CPeACTBOM 3allnTbl YeloBekKa,
maTtepuanos U NPOAYKUUN OT 3arpAa3HeHuii.

K HacTosiwemy BpeMeHu aelicTByeT komnaekc cTaHgaptoB NCO 14644 (TOCT P NCO 14644). koTopble
ycTaHaBNMBaKT Knaccuukaymo YMCTbiX NOMeLWeHnin, TpeboBaHns K MOHUTOPUHIY, MeToAaM MWCMbITaHWi,
NPOeKTUPOBAHUIO, IKCNyaTauum n ap.

Paf HOpMaTUBHBIX JOKYMEHTOB ycTaHasIMBaeT TpeboBaHNs K cucTemamM BEHTUAALUN U KOHANLNOHNPO-
BaHus obLwero HasHavyeHns 6e3 yyeta cneunguky YNCTbiX NOMeLLeHnii. B To xe BpeMs YucTble noMeLeHns
TpebytoT ocoboro noaxona, NOCKOsIbKY OHU TPEBYIOT MCMOMb30BaHNA BblCOKOIM D EKTUBHBIX (DUNbTPOB OYUCT-
kn Bosayxa EPA. HEPA n ULPA. BbICOKOW KpaTHOCTM BO34yX006MeHa, NoAdepXaHua nepenafoB faBfeHUs
BO34yxa MexXxAay NoMeLLeHUs MU 1 np.

OTn hakTopbl, @ Takke pocT 06bEMOB CTPOUTENLCTBA YUCTbIX NOMeELLeHNn o6ycnosBnusalwT Heobxo-
AUMOCTb pa3paboTku crneumnanbHOro ctaHjapra No cucTeMam BEHTUNALUN U KOHAULWOHUPOBAHUSA B YNCTbIX
noMeLeHunsX.

Llens HacTofAwero ctaHgapTa — fatb obume TpeboBaHMA K cMCTeMamM BEHTUAALUN U KOHAULNOHUPO-
BaHUA YNCTbIX MOMeELLEeHNI, KOTOpble MO3BOIAT 3a4aTh Tpeb6oBaHUA K 3TUM cucTtemam, paspaboTarb COOTBET-
CTBYKOLME pa3fenbl NPOeKTa, BbINO/HUTbL MOHTaX U UCMbITAHUA YNCTbIX MOMELLEHUIA N 3aTeM 3KCMnayaTupo-
BaTb WX.
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HAUWOHANDBHGL N CTAHAAPT POCCUMCKOMN PEOLEPALUM

YNCTbIE NOMELWEHNA
BeHTUNAUMSA N KOHAULNOHUPOBaHWE BO3ayXa
O6uwumne TpeboBaHmns
Clean rooms. Ventilation and air conditioning. General requirements

[fara BBegeHns — 2016—12—01

1 0O6nactb NpUMeEHeHUA

HacToswuii cTaHfapT ycTaHaBnvBaeT TpeboBaHMs K CUCTEMaM BEHTUNSILUMN U KOHAWLMOHUPOBAHNS Yn-
CTbIX MOMELLEeHNA N YNCTbIX 30H.

B cTaHfapTe He paccMaTpuBalTCs TpeboBaHUs K cucTeMam BEHTUIALUM U KOHAULMOHUPOBAaHUS obLe-
ro HasHauyeHus (He CBAA3aHHbIE C YNCTBIMW MOMELLEHNAMMU), YCTAHOB/IEHHbIE CTPOUTENbHBIMU U PYTUMU CTaH-
fapTaMu. HopMamu ¥ npaBunaMu.

CTaHfapT He ycTaHaBNMBaeT crneyunanbHble TpeboBaHus, onpeensieMble TEXHOOTel Npon3BoaCcTBa
KOHKPETHbIX BUAOB NPOAYKLUW, OCOBEHHOCTAMU 06palleHnss ¢ onacHbIMKW MaTepuanaMmnm U oTxoAammn (TOK-
CUYHBIMU. PASMOAKTUBHBIMU, COAEPXALLMMY MATOTeHHbIe MUKPOOPraHW3Mbl W Mp.). a Takke Tpe6oBaHUsAMU
6€e30nacHOCTU TPyAa, Ha KOTOpPble PAacnpoCTPaHATCS A4PYrMe HOPMAaTUBHbIE LOKYMEHTbI.

2 HopMaTuMBHbIE CCbIMIKK

B HacTosAlWwem cTaHgapTe UCNosb30BaHbl HOPMaTUBHbIE CCbIIKU Ha cnefyoline JOKYMEHThI:

FOCT P EH 13779—2007 BeHTMAALNA B HEXMWIbIX 34aHUAX. TexHnyeckme TpeboBaHUA K cuctemam
BEHTUNALUN N KOHAULNOHUPOBAHMNSA

FTOCT P NCO 14644-4— 2002 Ynctble NOMeLWEHNA U CBA3AaHHbIE C HUMU KOHTPOJIMpYEMble cpefbl.
YacTtb 4. lNpoekTupoBaHue, CTpPOUTEIbCTBO U BBOA B 3KCMyaTaymuio

FOCT P EH 779—2014 ®unbTpbl O4MCTKM BO3AyXa 06l ero HadHayeHuss. OnpegeneHne TeXHUYECKUX
XapakTepucTuk

FTOCT P EH 1822-1—2010 BbicokoadhdpekTuBHble (OuAbTPbl 04nCTKM Bo3gyxa EPA. HEPA un ULPA.
YacTb 1. Knaccudpukaumsa, Metoabl UCnbiTaHWii, MapKnpoBKa.

FOCT P 56190—2014 YucTble noMeleHnsa. MeToabl aHeprocbepexeHns

FOCT P 52539—2006 UucTtoTa BO3ayxa B 1e4ebHbIX yuypexgeHuax. Obwue TpeboBaHus

CN 60.13330.2012 OTonneHne, BEHTUNALNUA U KOHAULMOHUPOBaHNE BO3fyxa. AKTyanm3smpoBaHHas pe-
pakuma CHulM 41-01—2003

MN3paHue ouymansHoe
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MpumeyaHue — Mpu NOMb30BAHNN HACTOALLMM CTAHAAPTOM LieNlecoo6pasHo NPOBEPUTL AeliCTBUE CCbINIOYHbIX
[LOKYMEHTOB B MHDOPMALMOHHOV CUCTEME O6LLErO NO/b30BaHUA — Ha oghrLManbHOM cailite defepanbHOro areHTCTBa no
TEXHUYECKOMY PerysiMpoBaHuio 1 METPOSIOTNN B CETU VIHTEPHET U/ N0 eXerofHoMy NHopmaLMoHHOMY ykasaTento «Ha-
LIMOHa/IbHbIE CTAHAAPTbI», KOTOPbIV ONY6/IMKOBaH MO COCTOSIHWIO Ha 1 siHBaps TEKYLLEro rofa, ¥ no BbiNyckam eXeMecsiy-
HOro MHDOPMAaLMOHHOTO yKa3aTens «HaunoHabHble CTaHAapTbI» 3a TeKYLWiA rog. ECin 3amMeHeH CCbIOUHbINA [JOKYMEHT,
Ha KOTOpbIi flaHa HeAaTVpOBaHHas CCblka, TO PEKOMEH/YETCs UCMO/b30BaTh Ae/CTBYHOLLYI0 BEPCUIO 3TOO OKYMEHTA
C Y4ETOM BCEX BHECEHHbBIX B JaHHYI0 BEPCUIO M3MEHeHUI. EC/in 3aMeHeH CCbINIOYHBbIN JOKYMEHT, Ha KOTOPbI AaHa AaTu-
poBaHHasi cChlfika, TO PEKOMEHAYETCS MUCMO/b30BaTh BEPCUIO 3TOTO JOKYMEHTA C YKasaHHbIM BbILLE TOfOM YTBEPXAEHNS
(NpuHsATUSA). ECnn nocne yTBEPX/AEHWA HaCTOSLLEro CTaHAapTa B CCbINIOYHbIV JOKYMEHT, Ha KOTOpbIli AaHa faTupoBaHHas
CCbI/Ka, BHECEHO U3MEHEHVE, 3aTparvBatoLLee NOMOXeHVe, Ha KOTOPOE AaHa CChlfka, TO 3TO MOJIOKEHNE PEKOMEHYeTCs
NPUMeHsTb 6e3 yyeTa JaHHOTO U3MEHeHWst. Ecnu CCbiNoYHbI OKYMEHT OTMeHeH 6e3 3aMeHbl, TO NOJI0XeHNE, B KOTOPOM
[laHa ccblfika Ha Hero, peKOMeHAyeTCs NPUMEHSTb B YacTuW, He 3aTparvBaloLLeli 3Ty CCbUTKy.

3 TepMuHbI 1 onpeaeneHnsn

B HacToflWem cTaHdapTe NCMNO/Ib30BaHbl C/ieAyloLWwmne TEPMUHbLI C COOTBETCTBYHOLW UMUK ONpeaeneHnaMu:
31

uncToe nomeueHune: MomeleHne, B KOTOPOM KOHTPOSIMPYETCA KOHUEHTpauus B3BELWEHHbIX B BO3-
[lyXe 4acTul, NoCTPOEHHOE M MCMO/b3yeMoe TakK. YTo6bl CBECTM K MUHUMYMY MOCTyN/ieHne, BbigesieHne
M yAepxaHue 4acTul, BHYTPU NOMELLEHUS, U NO3BONsAOLEE, NO MEPe HEOBXOAMMOCTMU, KOHTPO/IMPOBaThb
Apyrve napameTpsl, Hanpumep, TeMnepaTypy, BNaXHOCTb 1 AaBNeHue.

[FTOCT NCO 14644-1—2002, cTtaTtba 2.1.1]

3.2

unctas 30Ha: MPOCTPAHCTBO, B KOTOPOM KOHTPO/IMPYETCS KOHLEHTPaUNUs B3BELEeHHbIX B BO3AyXe Ya-
CTUL,. NOCTPOEHHOE U WCNO/Ib3yeMOE TaK. YTO6bl CBECTWM K MUHUMYMY MOCTyN/ieHue, BbigeneHne u yaep-
XaHue yacTul, BHYTPU 30HbI, 1 NO3BO/ISIIOLLEE, MO MEPE HEOGXOAUMOCTI, KOHTPO/IMPOBATL ApYyrue napame-
Tpbl. HaNpUMep, TemnepaTypy, BAAXHOCTb U faBNeHue.

MpumeyaHne — Ynctas 30Ha MOXET ObITb OTKPLITON WM 3AMKHYTOW U HAXOAUTLCS Kak BHYTPYW, Tak U BHe
YMCTOrO NOMELLEHUS.

[FOCT MCO 14644-1—2002. cTatbs 2.1.2]

3.3 COCTOAHMSA YMCTOro NoOMeL,eHuns
3.3.1

noctpoeHHoe: CocTosiHME, B KOTOPOM MOHTaX YACTOro NOMeLLEeHUs 3aBepLUeH, BCe 06CnyxunBawLime
cucTeMbl NOAK/IOYEHbI, HO OTCYTCTBYET MPOU3BOACTBEHHOE 060pyA0BaHue, matepuasnbl U nepcoHan.

[FTOCT NCO 14644-1—2002. ctaTba 2.4.1]

3.3.2

ocHauw,eHHoe: CoCTOsiHME, B KOTOPOM 4YUCTOE NMoMeleHne YyKOMMN/IEKTOBAHO 060py,ﬂ,0BaHVIeM n ,D,EVI-
CTBYeT Nno cornaweHnio Mmexay 3akas4ynkom n ncnosiHnTenem, Ho nepcoHan OTCyTCTBYyeT.

[FTOCT NCO 14644-1—2002, ctaTba 2.4.2]

3.3.3

akcnnyatupyemoe: CocTosiHMe, B KOTOPOM YMCTOE MOMeLlieHne PYHKLMOHUPYET YCTAHOB/IEHHbIM 06-
pasom C yCTAHOB/IEHHOI YUCNIEHHOCTLIO NepcoHana, paboTalolero B COOTBETCTBUM C AOKYMeHTaLmeil.

[FOCT NCO 14644-1—2002, cTaTba 2.4.3]

3.4

OAHOHAMNPaB/IeHHbIV NOTOK BO3Ayxa. KOHTPO/IMPYEMbIl NOTOK BO3AyXa C NOCTOSAHHOW CKOPOCTLIO 1
NPUMEpPHO NapaniefibHbiMW IMHUSIMU TOKa M0 BCEMY NOMNEPEYHOMY CEYEHMIO YNCTOM 30HbI.

MpumeyaHne — MOTOK BO3Ayxa Takoro Tuna HeMNoCcpeACcTBEHHO YHOCUT YacTuLbl U3 YACTOW 30HbI.

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

HeoAHOHanpaB/IOHHbLI MOTOK BO3Ayxa: PacnpegeneHue Bo3gyxa, npu KOTOPOM nocTynawowuii B
UNCTYIO 30HY BO3AYX CMELIMBAETCS C BHYTPEHHUM BO34yXOM NOCPeACcTBOM Modayn CTPyM NPUTOYHOTO BO3-
ayxa.

[FTOCT P UCO 14644-4—2002. cTatbs 3.6]

3.6 pekynepauusa Tenna: NOBTOPHOE UCNONIb30BaHNe Tena Bo3jyxa, yAasieMoro u3 nomeleHunii (3ga-
HUSA).

3.7 peumnpkynsaunsa Bosgyxa: NoBTopHas nogaya 4yacTu BbITSDKHOTO BO3fyxa B nomeljeHne (cuctemy
nomeweHunii) nocne unbTpauun.

3.8 BuAbl NOTOKOB BO3JyXa B CUCTEME BEHTUNALUN U KOHANLNOHNPOBaHUA

3.8.1 npuToYHbIA BO3AYX. L,: Bo3gyx, nogaBaeMblii B NOMeLLeHNe CUCTEMOW BEHTUNALUN U KOHAULM-
OHMpOBaHUA.

3.8.2 HapyXHblil BO3AyX. LH ATMocdepHblii BO3AyX, NOCTynawLwmnii B CUCTEMY BEHTUIALUN U KOHAK-
LMOHNPOBaHNA AN nojayn B obcnyxnsaemoe nomeleHune.

3.8.3 BbITAXHOIW BO3AyX. La: Bo3gyx, BbIXOAAWMA 13 NOMeELEHUA Yyepe3 CUCTeMY NPUHYAUTENbHON
BEHTUNALUN.

3.8.4 ygansaemsblit Bo3ayx. Ly: HacTb BbITSXHOro Bo3fyxa, yaansemas B atmocdepy.

3.8.5 peunpKyNAULNOHHBIA BO3AYX. Lp: HacTb BbITAXHOIO BO3Ayxa, NOBTOPHO nocTtynawwas B cucrte-
MY BEHTUMALUN U KOHOULMOHUPOBAHWUSA.

MpumeuvaHne — K peLmpKyIsiLMOHHOMY BO34YyXy MOXET A06aBNATLCA HAPYXHbI BO3ayX. Mpy peLmvpKynsumum
4acTb BbITSHKHOrO BO3AyXa nocse (unbTpaLm MOXET BO3BPALLATLCS B TO e NoMelleHne (MECTHas PeLypKyIsaLMs) nan
pacnpefensTbCs N0 HECKO/bKVM MOMELLEHUSIM.

3.9 nHpunbTpauua sosgyxa. LM MocTynneHne Bo3gyxa B NOMeELLEHNE W3BHE WM3-3a HEN/IOTHOCTEN B
orpaxganLinx KOHCTPYKLUAX.

3.10 akchunbTpayus Bosayxa. Li: YTeuka Bo3gyxa 3a npefesibl MOMELLEHUsSI W3-3a HEMJIOTHOCTEN B
orpaxgarLinx KOHCTPYKLUAX NOMeLLeHns.

3.11

yTeuka: HenpeaycMOTpEeHHbIi NOTOK BO3/AyXa Yepes HEMIOTHOCTU B KOHCTPYKLUU.
[FOCT P EH 13779-2007. cTaTbs 5.1]

3.12

KNacc YMCTOThbI: YPOBEHb YNCTOThbI MO B3BELEHHbLIM B BO3JyXe yacTulaMm, NMPUMEHWUMbIA K YyncTomy
NMOMELLEHNIO UM YUCTOI 30HE, BbipaxXeHHbIi B TepMuHax «Knacc N MCO». KoTopblii onpegenset Makcu-
MaslbHO AONYCTUMbIE KOHLUEHTpauuu (Yactuu/m3) A4na 3afaHHbIX 4Mana3oHoB pa3MepoB YacTull.

[FTOCT NCO 14644-1—2002. cTtatbs 2.1.4]

3.13

BpPeMs BOCCTAHOB/IEHUS: BpeMs CHMXEHUA KOHUEHTpaLuum YacTuy B nomewieHnn B 100 pa3 no cpas-
HEHUWI0 C HayasnbHOW, OCTATOYHO GOMbLIOKA KOHLEeHTpaLmnen yactuy,.

MpumeuvaHne — MeToguka onpefeneHns BpeMeHn BoccTaHoBreHusi npusedeHa B TOCT P ICO 14644-3
(B.12.3).

[FOCT P 56190—2014. ctatbs 3.1]

3.14

KpaTHOCTb BOo3ayxoo6mMeHa N: OTHoweHne pacxofa Bosgyxa L (M3/u) k 06bemy nomeweHunsa V (m3).
N =L/NV,u"1l
[FTOCT P 56190—2014, cTtaTbs 3.2]

3.15

pacxop Bo3gyxa L: KonnyecTtso Bo3ayxa, nogaBaemMoro B nomelieHue B yac. m3/u.
[FOCT P 56190—2014, ctatbs 3.5]
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3.16

3P eKkTUBHOCTb BEHTUAALNN ev. DD EKTUBHOCTb BEHTUNALUN XapakTepusyeT CBA3b Mexay KOH-
LeHTpauyveli 3arpsasHeHnii B MPUTOYHOM BO3AyXe, BbITSXXKHOM BO3AyXe U B 30HE AbiXxaHus (BHYTpW akcnaya-
TUpyeMoli 30Hbl). 2P POKTUBNOCTb BEHTUNALMN ?V BblunCcnsaeTcs no popmyne

CEHN - CSUP
(D

ClO A" CSuP

roe Ceng — KOHUEHTpaLus 3arpsa3HeHuin B BbITSXHOM BO3AyXe;
C|OA — KOHLUeHTpauusa 3arpsa3HeHnii BHYTpU noMeLLeHust (B 30He AblXxaHua B npegenax akcnayaTupy-
€MOW 30HbI):
Cg’b‘P— KOHL,eHTpauus 3arpsasHeHnii B NPUTOYHOM BO3AyXe.

3 heKTUBHOCTb BEHTUNALUN 3aBUCUT OT pacnpejeneHuns Bo3ayxa, a Takxe oT BUuja n MecTa Haxox-
[EeHNA UCTOYHMKOB 3arpa3HeHns Bosgyxa. OHa MOXeT 6biTb pa3Hoii 4N pasNYHbIX BUAOB 3arpsisHeHUi.
Ecnn npoucxoguTt nosiHoe yAasnioHne 3arpasHeHunii, To apMeKTMBHOCTb BEHTUIALMN paBHa eguHuue. bo-
neB NoApo6HO NoHATUE «3NEKTUBHOCTb BEHTUNALNN» paccMoTpeHo B CR 1752.

MpumeyaHune — [ina 0603HAYEHUS [AHHOTO MOHSTUS TakkKe LUMPOKO UCMOMb3YETCs TEPMUH «3pEKTUB-
HOCTb yAa/IEHNS 3arpsI3HEHUI».

(FOCT P EH 13779—2007, ctatbs 3.4]

4 Tp66OBaHI/IF| K cucremam BeHTUNAUNUN N KOHOANUMOHNPOBaHUA

4.1 O6uwmne NonoxXeHus

CucTeMbl BEHTUNALUN U KOHAULVOHNPOBAHUSA BO3[yXa B YMNCTbIX MOMELLEHNSIX BbINOMHAT (MPUIOXe-
Hua A n B):

- nofayvy Tpebyemoro Kosinyectsa HapyXHoro Bosjyxa Mo caHuTapHbIM HOpMaMm AJ15 [bIXaHWsA Yenose-
Ka;

- yAaneHue BpefHbIX BELLECTB;

- obecneyeHune TpebyeMblX NapameTpPOB MUKPOKIMMATa;

- nogAepxaHue NosoXUTENIbHOTO UM OTpULaTeNIbHOTO faBfeHNs1 BO3Ayxa B MOMELLEHNN:

- obecneyeHune 3afaHHON YNCTOTbI BO3Ayxa (Knacca YUCTOTbI).

CneunduyecknMmn MYHKUUAMMN YUCTbIX NOMELLEHNIi, onpeAensoLMN 0CO6GEHHOCTN MOCTPOEHUA CU-
CTeM BEHTUIALMN U KOHAMLMOHUPOBAaHUSA, ABMAAOTCA obecneyeHne 3afaHHOi YNCTOTHI BO3gyxa (kiacca 4u-
CTOro NOMeELLEeHNs WAN YUCTOW 30HbI), NogaepxaHue nepenaja AasBfieHUs BO3fdyxa W 3afaHHOrO BPEMEHU
BOCCTaHOBNeHNS (Mpy HeobxoanmocTn).

CucTeMbl BEHTUIALUN U KOHAULMOHUPOBAHUSA YNCTbIX MOMELLEeHU JO/MKHbI 06ecneynBaTh:

- nofadvy Tpebyemoro konmyecTBa HapyXXHOro Bo3gyxa no caHMTapHblM HOpMam;

- yAaneHue BpefHblX BEL,ECTB, BblJe/iIAeMblX B BO34YX NOMeLleHNA (MECTHbIE BbITAXKM),

- nogAepxaHue nepenagos AaBNeHNs BO3AyXa;

- nogjepxaHue 3afjlaHHblX NapamMeTpoB MUKpoOKIMmaTa (TemnepaTtypa W B/aXHOCTb BO3fyxa) v yaane-
HUe n36bITKOB Tenna;

- nogAepxaHue 3afaHHOro kiacca YucToThl.

Mpu npoekTupoBaHuM cnegyeT OLEHUTb Tpebyemblii pacxof Bo3fyxa (KpaTHOCTb BO34yxoo6MeHa) Ans
KaXA0ro n3 atux pakrtopos. MNpoekTHas KPaTHOCTL BO3AyX006MeHa /19 KaxLoro NoMeleHunsa BbibupaeTtcsa no
Hauxygwemy (Hanboblemy) 3Ha4YeHuIo.

Ecnu kakoli-nn6o caktop TpebyeT 6onblueli KpaTHOCTM BO34yX006MeHa, yeM obecnevyeHne YUCTOTbl
BO3/yXa, TO c/ieflyeT NPUHATL Mepbl, NO3BO/IAILWMNE CHU3NTL HEOOXOAMMYIO KPATHOCTL A1 3TOro dhaktopa.

MpumeyvaHunsn

1 Ha puvcyHke 1 LITPUXOBbLIMU NIMHUAMM MOKa3aHbl KPaTHOCTM, NPEBbILLAOLLME 3HAYEHUEe A1 06eCneyeHunst YACTO-
Tbl. EC/I1 3TO UMEET MecTO A/ MECTHbIX BbITSXKEK (MECTHbIX OTCOCOB), TO C/IeAyeT PacCMOTPETb Lies1ecoo6pasHoCTb Npu-
MEHEHUS 3aKPbITbIX CUCTEM W/ UHBIX PELLEHWIA 4151 YMEHbLUEHUS 06beMa BbITSXKHOTO BO3AyXa.

4
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2 3HaumTeNbHble N30bITKN TENOTbI K BRaru, KOTOpbIe NPUBOAAT K NPEBbILLIEHNIO pacxoga NPUTOYHOro Bo3ayxa no
CpaBHEHUKO C HeoﬁXO,ﬂ,VIMbIM ANa nogaepXaHua 3aflaHHOro Knacca 4YnctoThbl, cneayet yaanAatb MEeCTHbIMU cpeacTeamu,
BCTPOEHHbLIMN B oGopyp,OBaHme, a He 3a CYeT CUCTEeMbI BEHTUIALNU N KOHOULNOHUPOBaHUA.

Mpu NpoeKkTUpPOBaHMM, NCMbITAHUAX WU IKCTIyaTaunuu CUCTEM BEHTUNALUN N KOHANLNOHUPOBAHNA cneay-
eT MPpMHUMaTb Mepbl N0 3KOHOMMKK 3Heprun no FOCT P 561904. yunTbiBas BbICOKWI pacxof BO34yxa B YNCTbIX
nomeLLeHunsXx.

4.2 MUHUMANbHbIN pacxon HapyXHOro Bo3gyxa ANs AblXaHus ntogei

B kaxfoe nomelieHne ¢ NOCTOSIHHbIM Npe6biBaHMeM nepcoHana (6osiee ABYX 4acoB) JO/KHO noja-
BaTbCS fOCTATOYHOE KO/IMYECTBO HAPYXHOIO BO3[YyXa, HE HUXE YCTAHOB/IEHHOTO CTPOUTENbHBLIMU W CaHUTap-
HbIMW HOPMaMU.

4.3 YpaneHne BpefHblX BOWOCTB

4.3.1 [na ypaneHus cofepxaliuxcsi B BO3gyxe BpPeAHbIX BewWwecTB nNpeaycMaTpuBalTcA MeCTHble Bbl-
TSXKKN (MECTHble 0TCOChHlI).

4.3.2 Ana koMmneHcaunn paboTbl BbITSXHbIX YCTAHOBOK cliegyeT npeaycMoTpeTb Heo6XoAuMbIl pacxops,
NPUTOYHOTO BO3AyXa, KOTOPbI AO/MKEH GbiTb HE MEHee CyMMapHOro pacxofja Bo3fyxa OT BCEX BbITSKHbIX
yCTaHOBOK, eC/iM AoNyckaeTcsa UX OfAHOBpeMeHHas paboTa, 1M60 CyMMapHOro pacxoga Bo3gyxa npu pabote
BbITSXKHbIX YCTAHOBOK C HAMGONbLLIMM PacXofoM BO3Ayxa.

4.3.3 KpaTHocTb BO3ayxoo6MeHa, Heo6xoaumas A/ KOMNEeHcaUUn BbITSHKEK, onpefensieTca Kak yacT-
HOe OT AefNleHNsi CYMMapHOro pacxofa BbITSXXHOro Bo3gyxa AN AaHHOTO MOMeLLeHNss Ha 06beM NomeLLeHuns.

4.3.4 YpaneHne BOo3gyxa M3 NOMeLEHNSA LO/KHO KOMNEHCUPOBATLCA NOCTYN/I€HUEM NPUTOYHOTO BO3-
ayxa.

4.4 ObecneyeHne MuUKpokammarta

4.4.1 CnepyeT npefycMOTpeTb perynupoBaHue TemnepaTypbl U BAAXHOCTW Bo3gyxa (Npu Heo6xonm-
MOCTM) C y4eTOM U36bITKOB TENOTbl U BNaru, KOTOpble BbIAENATCA TeXHO/MOrMyeckuM o60pyaoBaHueM K
nepcoHasnoMm.

4.4.2 MapameTpbl MUKPOKAMMAaTa 3afalTCA CAHUTAPHLIMU HOPMaMW U TpeGOoBaHWAMU TeXHOoMormue-
ckoro npouecca. lMNpu pacyete CUCTEMbl BEHTUASLUM U KOHAULMOHMPOBAHUA BO3Ayxa clefyeT yuuTbiBaTb
TpeboBaHWsA 3KOHOMWUM 3HEpruu. He gonyckaeTcsi ycTaHaBiMBaTb HEOGOCHOBAHHO XeCTkue TpebGoBaHWA K
npegenam perynmpoBaHusi TemnepaTypbl U BAaXHOCTU BO3AyXa BHYTPM YMCTbIX NOMelLeHuii cBepx Tpe6oBa-
HWUA HOPMATUBHbIX JOKYMEHTOB U TEXHO/IOFMYECKOro npoLecca.

4.4.3 OTgenbHble TEXHOMOTMYEeCKUe npoueccsl (Hanpumep, oTonuTorpadusi B NpOU3BOACTBE MUKPO-
CXeM) NpeAbsBAAIOT XecTkue TpeGoBaHWA K TemnepaType U BIAXHOCTW BO3AyXa M AONYCTUMbIM npeaenam
UX U3MEHEHUs. YKecTkne Tpeb6oBaHUS K BEPXHEMY W/UNWU HUXHEMY npefenam perynvpoBaHus napamMeTpoB
MUKpOK/IMMaTa NpefbsiBAsSOTCS M K paboTe C MoOpowKamMu U Kancynamy B MPOW3BOACTBE STIEKAPCTBEHHbIX
CPefCcTB, YTO MOMUMO PEryMPOBAHUS TEMNEpaTypbl TPeGYeT OCYLEHUS NN YBNAXHEHUS BO3AyXa.

4.5 ObecneyeHne nepenajoB AaB/eHUs Bo3gyxa

4.5.1 Mepenag AaBfieHNs MeXAy pasIMyHbIMU NOMELLEHNAMN Bbl3biBAET aKCUNbTpaLmnio (yTeuky) Bos-
Ayxa 13 NnomelLeHus yepes LWenu B NpuTBopax ABepeli n pa3Horo poga HennoTHOCTU. BennunHa yTeukun gonx-
Ha 6bITb paccuMTaHa ANA KaxAoro noMeLweHna n yuyteHa B 6anaHce Bo3gyxoobmeHa.

4.5.2 YTeuka BO3flyxa A0/KHa 6blTb KOMNEHCUPOBaHa PaBHbIM KOSIMYECTBOM MPUTOYHOrO BO3Ayxa. B
6anaHce BO34yX006MeHa [0/KHA YYUTbIBATLCA U MHUAbTPALMA BO34yXa, T. €. NOCTyN/eHne BO3ayxa U3 co-
ceiHNX NoMelLLLeHWNNA.

Konnuyectso Bo3gyxa Lg, npoxogsauiero yepes gsepHyto wenb (M3/4). onpegensercs no opmysne

LOSFg* 2* x x 3600. )

roe Fg — nnowagab wenun, m2:
AP — nepenap gasneHus, MNa;
£e=0,85 — KO3ah(PULMEHT MECTHOIO CONPOTUBNEHNS ABEPHbIX Lienel:
3600 — 4uc0 CEeKYHA B OAHOM Yace.
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4.6 ObecneuyeHne 3afjaHHON YMCTOTbI BO3AyXa

4.6.1 OpHOHanpaB/IeHHbIN NOTOK

TpeboBaHVs K 0gHOHaNpaB/eHHOMY NOTOKY Bo3fyxa yctaHoBneHbl TOCT P NCO 14644-4.

OpHoHanpas/ieHHbI NOTOK BO3A4yXa cO34aeTcs, Kak NpaBuno, B aBTOHOMHbIX 30Hax, paboTawLwmnx no
NPUHLMNY peuupkynauum sosgyxa. Peumpkynauua Bosfgyxa MoxXeT ObiTb OpraHu3oBaHa Kak BHYTpWM Camoro
nomeuieHmsa (MecTHasi peunpkynaLmsa), Tak U ¢ NOMOLLbI BEHTUMNALMOHHOW YCTAHOBKMU 3a npejenamu nome-
LeHuns.

OCHOBHbIMW MapamMeTpaMn 30HbI C OfHOHaNpPaB/IEHHbIM MOTOKOM BO34yXa ABNANOTCA:

- Hanpas/ieHue noToka (BepTuKasibHbI AN TOPU3OHTaNbHbIN):

- CKOpOCTb NOTOKa BO3AYyXa;

- knacc ynctoTtbl (5 UCO B akcnnyaTupyemom coctosHuu. 4 NICO — 1 NCO):

- TAN PUNLTPOB;

- pasmepsbl 30HbI;

MpumeyaHune — TexHuyeckue pelleHus No obecneyveHno knacca 5 NCO 3aBUCAT OT COCTOAHUA YACTOTO MO-
MeLLEeHNs (YNCTON 30HbI), /11 KOTOPbIX K/TACC YNCTOThI 3a/aH:

- B OCHAaLLEHHOM coCTOsHUM Knacc 5 MCO MOXeT 6bITb 06ecneyeH HeoHOHaNpas/IeHHbIM MOTOKOM Bo3Aayxa (npu-
MepoM cnyxat 30Hbl B no FOCT P 52249):

- B 3KCMyaTMpyeMOM COCTOSIHUM AN ob6ecneveHns knacca 5 ICO ogHoHanpas/ieHHbl NOTOK 06s3aTesieH.

He gonyckaeTcs HaxoxgeHune Kakoro-nn6o npegmera Mexay UCTOYHUKOM Bo3gyxa (hunbTpom) n pabo-
yeli NOBEPXHOCTLIO BO BPEMSA MCNOMb30BAHUSA 30HbI MO HA3Ha4YeHU. ITO cneayeT UMeTb B BUAY Npu BblGope
HanpaB/ieHNs NOTOKa BO3AyXa, PAcCTOAHUA Mexay dhunbTpammu n paboyeii NOBEPXHOCTLIO U NPW OpraHm3aunm
paboyero mecra.

PacctosiHne mexay cunbtpamu n paboyeit NOBEPXHOCTbIO HE AO/IXHO GbiTb HEO6OCHOBAHHO 60MbLIUM.

TaMm. rge 370 BO3MOXHO, NpeAycMaTpuBalTCa rmMbkue 3aHaBecu UMW WUTKW, OrpaHnunBaloLLine 30HY U
HauMHalwLWwmecs oT rpaHnLbl UIbTPOB.

BbicoTa npoema OT nosa A0 HWKHEN KpOMKM 3aHaBecu (WMTKa) f0/MKHA 6blTb Takol, YTO6Gbl CKOPOCTb
noToka Bo3gyxa B npoeme 6bina 6onee 0.2 m(c (TOCT P NCO 14644-4).

MpumeyaHue — IT0 TpebGoOBaHWE He BCErAa BbIMOHAMO MO YCI0BUSIM MPUMEHEHUS (TEXHO/OTUM) 30HbI C OAHO-
HanpaBs/IEHHbIM NMOTOKOM, Hanpumep, onepaLyioHHbIX.

4.6.2 HeogHOHanpaB/ieHHbI NOTOK

Knacc unctoTtbl obecneuvBaeTcs 3a CYeT:

- MHOrocTyneH4aToli unbTpauumn Bosgyxa:

- Bbl6oOpa hnNbLTPOB COOTBETCTBYIOLWMX Knaccos (Tabnuua 1);

- KpaTHOCTM BO34yxoobmeHa.

KpaTHOCTb BO34yX006MeHa 3a4aeT pacxog Bo3ayxa 415 YACTbIX NOMeLLeHnit knaccos 6 MCO — 9 NCO
n knacca 5 NCO (ocHalleHHoe cocTossHMe). CyliecTByeT ABa NOAX04aA K ONpefeneHnio KpaTHOCTH BO34yX006-
MeHa Ans obecnevyeHns YNCTOTbI:

- NpUMeHeHne pekoMeHAaLuunii, cTaHAapToOB U NpaBu:

- pacueTHblil MmeToA,.

MeToabl pacuyeTa KpaTHOCTM BO3fyxoobmeHa (pacxoga Bo3gyxa) Ana obecneyeHna 3afaHHOli YUCTOTbI
BO3JyXxa npusefeHsl B npunoxexnun C.

4.6.3 Bbi60p (hMILTPOB OUNCTKN BO3AyXa

[na yncTbiX NOMeLLeHnin npegycmaTtpmBaeTca MHOTocTyneHyaras unbTpauma Bo3gyxa.

PekomeHgyemblie knaccbl MUNLTPOB A1 PA3/INYHbIX KNACCOB YUCTOThI M CTyneHel huabTpaymm noka-
3aHbl B Tabnuue 1.

[na yBennyeHnsa cpoka cnyxo6bl UNbTPOB TOHKOW 04MCTKM (knacc F), 3awmuTbl OT HACEKOMbIX U B ApY-
TMX cnyyanx peKkoMeHyeTcs ycTaHasuBaTb Ha BXOAEe KOHAWULUMOHepPa uibTpbl Knaccos M5 unn M6.

MocnegHunii (PUHULWHBIN) UNLTP ycTaHaBAMBaeTCs, Kak nNpasuio, B noTosike (CTeHe), o6pasylolwem
KOHTYp 4MCTOro nomeweHua. ina obnacteil npuMmeHeHUs, TpebyLwmnx KOHTPOAS MUKPOBUONOTMYECKOl Yn-
CTOTbl BO3gyxa (NPOM3BOACTBO JIEKAPCTBEHHbLIX CPEACTB, NeyebHble yupexAeHUs, KOHTPo/ibHble nabopaTo-
pun 1 ap.), aTo TpeboBaHue ABAseTCA 06a3aTesbHbIM.

Mpu ycTaHOBKE (QMHULWHbBIX PUABTPOB Ha BXOAE KaMepbl CTaTU4ECKOro AaBfeHWs, BbIXOAEe KOHAWULM-
oHepa W ApYrux MecTax BO3A4yXOBOJA [0 KOHTypa YMCTOro NOMeLLeHUs WM Kamepa CTaTU4YecKoro fasfieHns
[O/MKHbI 6bITb BbIMO/IHEHbI U3 MaTepnana, He BblAeNALEero YyacTul, Hanpumep, HepxaseloLlein ctanu.
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Ta6nuua 1— PekomeHAyeMmble KNacchl (hUIbLTPOB A5 Pa3/INUHBIX KIACCOB YNCTOTbI U CTyNeHen dnnbTpaumm

Knacc unctotbl Bupa notoka Bo3aoyxa” Knaccb! duwnsTpos
4 1CO o (F7 ¢ F9)+ U15"
5 NCO (akcnnyaTupyemoe COCTOSIHUE) O (F7 +F9)+ H14"
5 NCO (ocHalLieHHOe COCTOsIHUE) OwnH F7 + F9 + H14
6 NCO H F7 + F9 + H13
71CO H F7 +F9 + E12
81CO H F7+F9 + Ell

* H — HeofHOHanpaBeHHbI NOTOK Bo3ayxa; O — OAHOHANPAaB/EHHbI NOTOK BO3AyXa.

** YucTble 30HbI knaccoB 4 UICO 1 5 NCO MOryT BbINOMHATLCS B BUAE aBTOHOMHbIX YCTAHOBOK C (OUHWLLHBIMU
dunbTpamy U15 1 H14 cooTBETCTBEHHO.

MpumeyaHne — Yuctole 30HbI k1accoB 1 MCO — 3 NCO ycTaHaBNUBAIOTCS, Kak NpaBwsio, B YNCTbIX MO-
MELLIEHUSX 1 BO3AyX B HUX nonagaeT yepes n/bTpbl, BCTPOEHHbIE B 060pyA0BaHne n ynuctyto 3oHy (U16 ana 3 UCO.
Ul7 gnsa 1CO mn 2 NCO.

4.7 TIpuHUMNVWaANbHas CXeMa BEHTUNALUN U KOHANLUOHUPOBAHUSA

MpuHuMNManbHasa cxema BEHTUIALUN U KOHAMLMOHNPOBaHUS Bo3ayxa (MpuaoxeHue B) BkiovyaeT:

* cxemaTuyHoe npejcTasB/eHne NoMeL|eHnii C HAHECEHNEM OCHOBHbIX BO3[yXOBOAOB B OAHY INHUIO;

- CXeMbl KOHAMLMNOHEPOB W BbITSXHbIX YCTAHOBOK C yKasaHMeMm NoABOAMMbIX Cpef U UX OCHOBHbIX Na-
pameTpoB;

- TemnepaTypy W BIaXHOCTb C yKasaHMeM MOMELLEHNS, MO KOTOPOMY OHU PEerympytoTcs;

- 3HayeHNs pacxofoB BO3Ayxa (HapyXHbI, NPUTOYHbIN, BbITAXHOW, yaansiemMblii, peLunpKysaLnOHHbIN),
a Takxe pacxofoB BO3fyxa 3a CueT WH(pUAbTPaLMmn 1 akchunbTpaymm;

- K/1acChbl YUCTOTbI NOMELLeHUIA;

- nepenajbl AaBfeHuns;

- (uNbTPbI OYNCTKM BO3AyXa C ykasaHWeM TUMOB;

- K/nanaHbl peryimpoBaHus Aas/eHns 1 NpoTUBONOXapHble, yCTaHaB/IMBaeMble B BO3yX0BOAaXx;

- ApYryto HeobxoAnmMyto MHopMaLo.

B npvHUMNManbHOM cxeme pacxoAbl Bo3ayxa AO/KHbI COOTBETCTBOBATL Tabnuue 6anaHcoB BO34yX006-
MeHa.

4.8 BanaHc Bo3gyxoob6meHa

ONnsa Kaxaoro nomelweHns Ao/KeH 6biTb obecneyeH 6anaHc BO3yXx006MeHa, T. €. paBEHCTBO NPUTOY-
Horo Bosfyxa (C y4ueTom MHMUALTPaLUN) N BO3AyXa, YAANAEMOro U3 nomelieHns (MectHas v o6ueobmeHHas
BbITSXKKA, aKCUNbTpauma sosgyxa). PesynbTarbl pacyetoB opopMAAIOT B Buge Tabnubl 1 HAHOCAT Ha NPUH-
LUNuasibHy0 CXeMy BEHTUIALUN U KOHAULVOHNPOBAHUA BO3ayXxa (NpunoxeHue B).

YKa3aHHble Bbllle TUMbl NOTOKOB BO34yxa cnefyeT onpeaesnath A1 KaXA0ro nomMmeleHnsa n cucTtemsl B
uenoMm. Ha ocHoBe aToro paccuutbiBaeTcs 6anaHc BO3yxoo6MeHa, pe3y/ibTaTbl KOTOPOro oopmMaATCa B
BuAe TabnunLbl Y HAHOCATCA Ha NPUHLUNUASNIbHYIO CXEMY BEHTUMALMU 1M KOHAMLMOHUPOBaHUA Bo3ayxa (npu-
noxexwue A).

PerynuposaHne 6anaHca Bo3lyxoo6MeHa OCyLeCTB/ISETCA C NOMOLLbIO KNanaHoB (PerynsaTopos noto-
Ka BO3Ayxa), yCTaHaB/IMBAEeMbIX Ha MPUTOKE U/UMIN BbITAXKE.

4.9 PacyeT pacxo4oB BO3AyXa B YNCTbIX NOMEL,EHUAX

4.9.1 Pac4yoT pacxoga HapyXHoro sosayxa

Pacxof HapyXHOro Bo3fyxa paccynmtbiBaeTcs U3 Heo6Xxo4MMOCTH;

- BbINO/IHEHNA CAHUTAPHO-TUTUEHUYECKNX HOPM;

- KOMMNeHcauuun ygansieMmoro Bosgyxa (kak u3 oTAesfibHbIX NOMeLLeHUA 3a cyeT paboTbl BbITSXHbIX ycTa-
HOBOK. Tak U ygansaemoro yepes cucTeMy KOHANLMOHUPOBaHUSA);

- KOMNeHcaLun yTeuek n3-3a pasHoCTM faB/IeHUA B YNCTbIX MOMELLEHUAX U OKpYyXaloL el cpege.
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Pacxof HapyXHOro sosgyxa A5 BCeil CUCTeMbl BEHTUIALWUN paBeH CyMMe pacxofoB BO3fyxa A/15 Kax-
foro nomelyeHuns. Pacxof Bo3fyxa 4/15 OTAEe/IbHOTO NOMelleHnsa paBeH cyMMe 06beMOB BO3yXa, yaansaemo-
rO MECTHBIMU BbITSXKHbIMW yCTAHOBKAMM 1 MNOTEPb U3-3a yTeuek.

4.9.2 PacyeT NnpUTOYHOrO BO3Ayxa 418 KaX0ro nomMmelieHns

MpUTOYHBIA BO3AYX BbINOMHAET cnegytolne MyHKLUN:

- obecneueHne TpebyemMoro knacca 4YncToThl:

- obecnedyeHne Tpeb6oOBaHMI NO MUKPOBMONOTNYECKOM YNCTOTE BO3AyXa TaM. r4e OHW NMpeAbABASAITCA:

- nopavy TpebyemMoro KosimyecTBa HapyXxHoro Bo3gyxa.

- yAaneHune n36bITKOB TENOThI M BNarM 1 noggepxaHue Tpebyembix napameTpos MUKpOkIMmMaTa B no-
MeLLeHUn:

- KOMMeHcaLuuio yTeyek BO3fyxa U3-3a nepenagos faB/eHUs.

Mpu onpefeneHnn pacxoga NPUTOYHOTO BO3Ayxa (KpaTHOCTU BO3[yx006MeHa) criegyeT yyecTb:

- BpeMs BOCCTAHOBJ/IEHWS Knacca YMCTOTbl NOC/Ie BHECEHUS 3arpsA3HeHunii B Ynctoe nomelyeHune (ecnu
TpebyeTcs);

- napameTpbl MUKpokAuMaTa (TemnepaTypy M OTHOCWUTENIbHYH B/I@XHOCTb BO3AyXa, CKOPOCTb ABUXe-
HUA BO3ayXa);

- TpebyeMblii pacxoj HapyXHOro Bo3gyxa no CaHUTapHO-TUTMeHUYeCcKNM HoOpMaM.

- yfaneHue BpefHbiX BeWECTB, 06pa3yoLNXCa B X04e TEXHOMOTMYECKOro npouecca;

- TpebyeMyio CKOPOCTb BO3AYLUHOrO NOTOKA B 30HaX C OJ4HOHaNpaB/ieHHbIM NOTOKOM BO34yxa (B cnyyae,
€C/IN OH peluaeTcs 3a CYeT CUCTeMbl BEHTUAALUM, @ HEe NMPU NOMOLLY aBTOHOMHbIX YCTAHOBOK).

3T TpeboBaHNA JO/MKHbI BbINOMHATLCA 418 KaXA0r0 YACTOro NOMeLLeHNS.

5 OCHOBHbIE TUMNbI CUCTEM BEHTUAAUNU U KOHAULNOHUPOBAHUA

5.1 Peanunsauusa TpeboBaHuii K cuctemam BeHTUAAUNN U KOHAULMOHUPOBAHUSA MOXET 6biTb BbINMO/IHEHA
pasHbIMU cpefcTBaMn UCXOAA M3 Ha3HAYEHWNS YNCTOr0 MOMELLEHUS U YCI0BUIA 9KOHOMUN IHEPTUN.

5.2 B UMCTbIX MOMELLEHNAX MOTYT NPUMEHATLCA CAEAYOLWMNEe TUMbI CUCTEM BEHTUNALUN U KOHANLUOHK-
poBaHua:

- NpAMOTOYHas;

- NPAMOTOYHas C pekynepauyuei Tenna;

- C peuupkynsauueii Bo3ayxa;

- ABYXypoBHeBas;

- C /IOKa/IbHbIMUN 30HaMW.

Mcxoas U3 KOHKPETHbIX YC/0BWIA, MOTYT MPUMEHATLCSA U Apyrue CUCTeMbl C yYeTOM KanuTasibHbIX U 3KC-
nnyataunoHHbIX 3aTpar.

JlokanbHble YyCTAHOBKM OUYMCTKM BO3gyxa MOryT pasmeljaTbCa Kak B CAMOM MOMELLeHUn, Tak 1 3a ero
npegenamun. B cocTaB /l0KasnbHOW YCTaHOBKW, Kak mMpaBuio, BXOAAT BeHTunaTop. HEPA (EPA uan ULPA)
unbTpbl. MNpu HeobxoAUMOCTK NpegycmaTpusaloTca PUAbTPbI AN15 YAaeHNsa 3anaxoB U Xumuyeckne punb-
TpbI.

Hanbonee pacnpocTpaHeHHble CXeMbl BEHTUAALUM U KOHAULWOHUPOBAHUA NpUBEAEHbl B NPUIOXe-
HUM A,

6 I'IpoeKTMpOBaHme CUCTEM BEHTUNAULNN N KOHOAWLUWOHUpPOBaHUA

6.1 WcxopHble faHHble

3afaHue Ha NpoekTUpoBaHWe W 3afjaHue, BbljaBaeMoe pa3paboTUMKOM TEXHO/IOTUMYEeCcKOro pasgena
npoekTa, AO0/IKHbI COfepXaTb OCHOBHblIE UCXOAHbIE AaHHbIe AN1A pa3paboTKn NpoekTa CUCTeMbl BEHTUAALUN
N KOHAMLMOHNPOBAHUA BO3AYyXa YNCTbIX NOMELLEHWNA:

a) nnaHbl 1 paspesbl NOMELWEHNA N 34aHNA C HAHECEHWEM NIOKATbHbIX YNCTbIX 30H;

6) aKcnAMKauus MOMELEHUA C ykazaHuem knaccoB yuctotel (FTOCT UCO 14644-1) unm TMNOB 30H
(FOCT P 52249. npunoxenue 1);

B) KATEropun noMeLLeHnin No B3pbIBONOXapoonacHoCcTH;

r) BblAeneHne BpeAHbIX BEL,EeCTB;

[) BblgeneHne Tenna v Bnarm ot o6opyaoBaHus;
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€) UMC/NIeHHOCTb nepcoHana;

X) XapakTepucTuka Knumara palioHa CTpOUTeNbCTBa,;

1) Ha3Ha4yeHne YNCTbIX MOMELLEeHWNIA U(MN YNCTbIX 30H. UCXOAA W3 TOFO, YTO TpebyeTcsa 3aluilaTh:

- npouecc.

- YyesioBeKa W OKpyXxaloLlyto cpejy OT npolecca.

- U TO. n gpyroe.

[JaHHble 0 Ha3HaYeHWW YMCTOro MOMELLEeHNA HeO6XOAUMbI NS NPaBW/IbHON OpraHu3auuu nepenajos
faBnieHns (NOI0XMTEeNbHOE, OTpuLaTeibHOE) N Hanpas/ieHNA ABUXKEHNS BO3AYLLIHbIX MOTOKOB.

6.2 3OTanbl NpoeKkTUpoBaHuUA

6.2.1 NMpuHUMNMasbHble peLleHns

MpuHuMNnanbHble pelweHna (KOHLeNnuusa npoekta, npefnpoekTHas AOKyMeHTauusa) paspabartbiBaloTcs
B C/TOXKHbIX C/ly4yasx, B YaCTHOCTU:

- ecnv npegycMoTpeHa pa3paboTka NpUHLMNUanbHbIX TEXHOMOTMYECKUX peLleHunii 4o pa3paboTkm npo-
€KTHOW AOKyMeHTaLuu:

- Korga CTpyKTypa CucTeMbl He oyeBuaHa v TpebyeTca paspaboTka pasnIMYHbIX BapMaHTOB, Hanpumep,
oLeHKa Lesiecoo6pa3HoCT NPUMEHEHMNS OTKPbITbIX MW 3aKPbITbIX (M30IMPYIOLLNX) TEXHONOTUIA;

- Korga TpyposaTtpaTtbl Ha pas3paboTKy MpPOeKTHOW AokymMeHTauuu Benvku (60nbluve U/Manm CRoXxHble
06beKTbl) 1 BO3MOXHbl 3KOHOMUSA BPEMEHU U CPEeACTB NyTEM BblAeNeHnsa aTana pa3padboTku NPUHLUNNANbHbIX
peleHnin n cornacoBaHnsa Ux ¢ 3aka3vymkom.

6.2.2 NMpoekTHas gokymeHTaunsa (ctagua M)

B cocTaB flOKyMeHTaLuu BXOAAT NOSACHUTENbHAA 3anucka u rpacnuyeckme matepuabl.

MosAicHUTeNnbHana 3anucka BKNYaeT B cebs:

- UCXO[Hble flaHHble;

- faHHble 06 UCTOYHMKAX N HOCUTENSX Ten/IoCHabXeHnsa, XoNoA40CHabXeHNs, napa:

- onucaHue cuctemMm OTOMAEHUS;

- onucaHwe CUCTEM BEHTUNALUU U KOHAULMOHWPOBAHWUA C yKasaHuem TuUnos (hUbTPOB, nepenajos
[aBneHuns, n30Nauumn Bo34yxoBoA0B 1 APYTMX XapakTepucTuk:

[aHHble 0 pacxofax 3/1eKTpo3Hepruu, Tenna, Xxonoga v napa B 3UMHUIA U NeTHUIA Nnepuosbl.
[aHHble 0 pe3epBUpoBaHNN 060pyA0BAHNUS;

060CHOBaHVe KpaTHOCTel BO34yX006MeHa;

i-<j AnarpamMmmbl TemnepaTtypbl U BNarocofepxaHnsa Bosgyxa:

onucaHuwe cUCTEM AbIMOYAANEHUA;

TpeboBaHMA K aBTOMaTU3auMm BEHTUNALUN N KOHANLNOHNPOBAHUS,

- onucaHue BO3JYLWHO-TEN/IOBbLIX 3aBeC (NP HE06X0AMMOCTH);

MeponpuATUSA Mo TeXHWKe 6e30NacHOCTM U OXpaHe Tpyaa;

- MEeponpuAaTUA Mo 3HeprocbepexeHunio;

- Apyrue matepuans.

Fpacnyeckme matepuansl BkAOYalT B cebA:

- NPUHUMNNANbHbIE CXEMbI Y XapaKTePUCTUKY CUCTEM BEHTUNALUN U KOHANLNOHUPOBAHUS;
- MPUHUUNNaNbHble CXeMbl U XapakTepUCTUKY CUCTEM OTOMNNEHUS;

- NpUHUMNNANbHbIE CXEMbI Y XapaKTepuCcTUKY CUCTEM XON0A0CHAGXEeHUS;
NPUHLUNNANbHbIE CXEMbI U XapaKTepUCTUKY AbIMOyAaneHuns;

Tab/1MLbl MECTHbIX BbITSXEK (MECTHbLIX OTCOCOB);

naaHbl MOMELLEeHWNIA € yka3aHnem nepenajfos AaB/ieHUsA W/MAM NepeTokoB BO3Ayxa:
cneymdrkauna 0OCHOBHOIO 060pyA0BaHNA BEHTUNALUN U KOHANLWOHNPOBAHMNS.

- Apyrve martepuansl.

MocnepoBaTenbHOCTb pa3paboOTKM NPOEKTHbIX pelleHnii N0 BEeHTUNAUUU U KOHAMLMOHUPOBAHMIO MNO-
KaszaHa B NpunoxeHumn B.

6.2.3 Pabouas fokymeHTauuns

B cocTaB paboyeil gokyMeHTaLnyu BXOAAT:

- o6ume gaHHble;

- NpUHUMNNANbHbIE CXEMbl BEHTUAALUN U KOHANLNOHUPOBAHUSA;

- MAaHbl NOMeLLeHNA ¢ HaHeceHMeM BO34yXOBOAOB, KlanaHoB, 30HTOB, KAHA/IbHbIX PUALTPOB U 4PYroro
060pyA0BaHUA; yKasblBATCA CEYEHNSA BO34YXOBO/O0B;
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- NNaHbl BEHTUNALNOHHbIX KaMep C HaHeCeHeM KOHOULUNOHEePOB, BbITAXHbIX YCTAHOBOK U APYTroro 060-

pyfoBaHus;

- MAaHbl KpOBAU (NpM HEOHXOAUMOCTH);

- aKCOHOMEeTpUYEeCKMe CXeMbl ANA BCEX MPUTOYHbIX U BbITSXXHbIX CUCTEM;
- CXeMbl AblMOYyAaneHus;

- cneyndurkaumm obopyaoBaHus:

- Apyrue martepuansl ucxonsa U3 ocobeHHocTell 06bekTa.

[laHHblil NepeyeHb JOKYMEHTOB B NPOEKTE He SIBNSETCA UcYepnbiBaoWwmM.

7 Tpeb6oBaHWs K MaTepuasam BO3AYXOBO/AOB

B034yx0BO/bl 32 NpeAenamn YUCTbIX MOMELLEHNUN JOMXKHbI 6bITb BbINOMHEHbI U3 KOPPO3UOHHO-CTOMKNX

N He oTCcnamBarwunxca martepumanos. CaMbIM pacnpocTpaHeHHbIM MaTepuasoMm Ana BO34AyXOBOAOB ABNAETCA
CTanb ropsayero unHKoOBaHuUA. TonwmHa UMHKOBOro NOKPbLITUA A0/KHA COCTaBNATbL HE MeHee 40 MKM.

MaTepuan BbITSAXHbIX BO34yXOBOAOB A0/1KEH ObITb CTONKUM K BO34EWCTBUIO arpeCCUBHbIX BELLECTB, CO-

fepxalynxcs B BbITSXXHOM Bo3gyxe (MpU UX Hanmuum).

10
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MpunoxeHne A
(cnpaBoyHoe)

CXeMbl BEHTUNSLUM U KOHANLMOHMPOBAHNS BO3AyXa

A.1 MpamoToyHaa cuctema

MpocTeiilleli CXeMO BEHTUIALMM 1N KOHAVLMOHVPOBaHNS BO3AyXa SIB/SETCA MPAMOTOYHAs cucTema, Korfa B fo-
MeLleHne nogaetca 100 % HapyxHOro Bo3gyxa (pMcyHok A.1).

3Ta crcTeMa He3KOHOMUYHA, MOCKO/IbKY BECh NOCTYNatoLLMii B MOMELLEHNE BO3AyX NPOXOANT BECH LMK/ NMOAFOTOB-
KM — OT napameTpoB HapyXHOro Bo3yxa [0 TpebyeMbix NnapaMeTpoB BO3JyXa YUCTOrO NOMeLLEeHUs. 415 aTo cucTeMbl
XapaKTepHbl BbICOKVIE MOKA3aTeIM 3HepPro3aTpar v CHIKEHHbIVE CPOK CyX6bl hbTPOB.

KoHauumoHep

y U ulu!

YucTole nomeLeHns

U Q u £T

rpe U, = 1L,,.
i — HOMep nomeLLeHus.

PucyHok A.1 — lpsAMOTOYHasA cucteMa BEHTUAALUA U KOHOULIMOHMPOBaHNSA

A.2 CucTeMmbl € pekynepaumei tenna
B onpefeneHHo’ cTeneHn ynyywnTb nokasaTesnv 3Toi cucTembl NO3BOAET pekynepaumns Tenna (pUCyHok A.2).

rge ly =1L~
i — HOMep NoMeLLEHMS.

PucyHOK A.2 — MpsiIMOTOUHAs CUCTEMA BEHTUNSLMU 1 KOHAULIMOHUPOBAHUS € pekynepauueii Tenna

1n
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MpSAMOTOYHbIE CUCTEMbl BBUAY WX HEIKOHOMWYHOCTW MPUMEHSIOTCS TOMIbKO Tam, r4e OHU Heo6Xoau-
Mbl 1 TAe HeJonycTuMa peuupkynsauus Bosgyxa (pa6ota ¢ BpeAHbIMU BeLecTBaMmu, ONacHbIMU NaToreHHbIMM
MUKpoopraHmsmamu v np.).

A.3 Cuctema ¢ peuunpkynsunein sosgyxa

Tam, rae 370 BO3MOXHO, NMPUMEHSAIOTCSA CUCTEMbI C PEUMPKYNsALMEil, 4TO NO3BONSET CHU3UTL aHEprosa-
TpaTtbl B HECKOJIbKO pas Mo CPaBHEHUIO C MPSIMOTOUHLIMU cucTeMamu (PUCYHOK A.3).

KoHaunuunoHep

YucTble nomeLLeHun

J uy,lal_u4|_u

w® L.aav
Ln=IL~r
LB¢ — pacxof, BO3ayxa MECTHOW BTSKHOI YCTaHOBKM 13 Ar0 NOMELLEHNS;

LB — pacxop Bo3fyxa, NoAaBaeMoro B KOHAULMOHEP M3 /-0 NOMELLEHNS.

PucyHok A.3 — OfHOYpOBHEBasi CUCTEMA BEHTUNSILIMW U KOHAULMOHUPOBAHUS C PEeLMpKysLmeit

12
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A.4 1ByxypoBHeBas cuctema

B ycnoBusix XoN0AHOW 3UMbI UK XAPKOro fieTa, a Takxe npu 06CNyXnBaHUN YNCTbIX MOMELLEHUA He-
CKONIbKMMW KOHAMLMOHEPaMU NPUMEHsieTCs ABYyXYypOBHeBas cucteMa. B Heil HapyXHblil BO3AyX rOTOBUTCH [0
onpefesnieHHbIX napameTpoB B OTAE/IbHOM (LLeHTpasibHOM) KOHAULMOHEepe, a 3aTeM NoAaeTcs B PeLupKynaym-
OHHble KOHAMLMOHEPLI (PUCYHOK A.4).

Kmamasmp
K1
" PchupmpcyraumOubIvi PBuspkyrMAOHHbIB
nHaumamp K2 oHAMA0HBPKD
b b
TT 1 r I_ 1, |
YucTble nomMeLLeHma YucTble nbIMwmva

n* a jn

PucyHok A.4 — [1ByxypOBHEBAs cUCTEMAa BEHTUMALMUM N KOHAWULMOHNPOBaHMNSA
A.5 MecTHasa peunpkynaumna sosgyxa

LS co3paHnst NoKasibHbIX 30H C MOBbIWEHHON YNCTOTON, B TOM YMC/le 30H C OA4HOHAMNPaB/IeHHbIM MNO-
TOKOM (OnepauroHHbie 1 A4pYyr1ue KPUTUYECKNE 30HbI) UCMOMb3YIOTCA (PUILTPOBEHTUNALNOHHBIE MOAYN NN
pPeLunpKyALNOHHbIE YCTAHOBKM (PUCYHOK A.5).

Koumimwmj

SWKPOMHTHSLWMOHHBIA ugnpib
WM PELL PLYTHLLLOHHBI /i MBHASALMOHBP

PurcyHok A.5 — CucteMa BEHTUISILWK 1 KOHAULMOHWPOBAHMWSI C MECTHOW peLypKy isiLmei Bo3ayxa

13
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Mpunoxexve B
(cnpaBoyHOE)

MocnepoBaTeNbHOCTbL Pa3paboTKN MPOEKTHLIX PELIEHNA N0 BEHTUAALNN
M KOHAWLMOHMPOBAHUIO

Mpy paspaboTke npoekTa (MPOEKTHOV JOKyMEeHTaLMM) CUCTEM BEHTUIALMM U KOHAVLMOHNPOBAHNS YNCTbIX MOMe-
LeHnii pelualoTesa Kak obLuve 3ajauv 415 Nobbix NOMeLeHUid, Tak 1 cnelunasbHble 3a4a4mn 418 YUCTbIX NoMeLLeHuii n
unCTbIX 30H, ornpefensemvbie BUAOM MOTOKa BO3dyxa (OfHOHaNPaB/IEHHbI U HEOAHOHANPAaB/EHHbI) U BUOOM CUCTEM
(OTKpbITbIE, 3aKPbITLIE).

K 06Lwym 3aga4am OTHOCATCA:

- pacyeTbl PacxofoB NPUTOYHOTO, BLITAXHOIO U YAAISiEMOro BO3AyXa /11 BCEX NOMELLEHUiA;

- pacyeT pacxofa HapyXHOro Bo3ayxa;

- onpejeneHrie BO3MOXHOCTU PELMpPKy/IALUM BO3ayxa W. eCiv OHa [oNyCTUMa, pacyeT [0/ PeLmpKyIALMOHHOrO
BO3/lyxa B MPUTOYHOM BO3Ayxe (pacyeT pacxofa PeuvpKy/IALVOHHOTO BO3yXa);

- OLleHKa Lien1iecoobpasHoCTy pekynepaumi Tenna n paspaboTka COOTBETCTBYIOLLMX PELLEHWI;

- onpejeneHne TpeboBaHW K KOHANLIMOHEPaM, BbITSXKHBIM YCTPOiCTBaM 1 ApyroMy 060pyA0BaHNIo.

O6s13aTebHbIM pa3aesiom NPOEeKTHOW A0KyMeHTaL MmN ABNaTca Tabnuua 6anaHcoB Bo3AyxoobmeHa (Tabnvua B.1)
1 MPUHUMNNa/IbHAasA CXemMa BEHTUIALMW U KOHANLIMOHNPOBaHUA Bo3ayxa (PUCYHOK B.1).

MocnefoBatenbHOCTb Pa3paboTKV NPOEKTHBIX PELLEHUIi MO0 BEHTUAALMKA U KOHAVLMOHMPOBAHWIO NoKasaHa Ha pu-
CyHke B.2.

14
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exAeos BMHeaodUHOMTIMITHON U MUNBLMLHBE 1I9WBXD NOoHALrenuMHdu dawud| —T g MoHAIMd
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PucyHok B-2 — lMocneposartesibHOCTb pa3pa60TKV| MPOEKTHbIX peu.leHvuZ no BEHTUNALMN N KOHOANLWNOHUPOBaHUIO

17



FOCT P 56638—2015

Mpunoxexue C
(cnpaBoyHOE)

PacuoT pacxoga Bo3gyxa (KpaTHOCTW BO3ayx006MeHa) ANA o6ecneyeHmns YNcToThl
1 BpeMeHu BOCCTAHOB/IEHUSA

OCHOBHBIM VMCTOYHVKOM 3arpsi3HEHUI B YACTOM MOMELLEHUN SBMSieTCA YenioBek. Bo MHOrMx ciyyasx amuccust 3a-
rpA3HeHuii oT 060PyA0BAHMA U KOHCTPYKLMIA Maia No CpaBHEHUIO C BbIAENEHNSMM OT YesloBeKa, 1 et MOXHO NpeHe6peub.
C.1 PacyeTHblil MeTOA onpegenieHnst KOHLEHTpauum Yyactuy,

MeTog, no3BonseT onpese/nTs KOHLEHTPALMIo YacTul, B BO3JyXe B 3aBUCUMOCTUM OT pasHbiX hakTopos. Mpu pac-
yeTe UCNOJb3YITCS CeayioLie BeSIMUMHbI.

Ln— pacxog nputouHoro sBosgyxa. m3c;

L, — o6bem BO3yxa, MPOHUKAIOLLETo B MOMELLEHWE 13-3a HErepMeTUYHOCTY (MHUNbTPaUmsa Bo3ayxa). M3/c;
V — 06bem nomeLlleHus, M3:
X — [0 PeuvpKySLVOHHOrO BO3ayXa:

C — KOHLeHTpauus yacTuL, B BO3AyXe NOMeLLeHUs, YacTuL/m3:

Cn— KOHLIeHTpaLus YacTul, B BO3[yXe B yCTAHOBMBLLEMCS pexume, Yactuu/m3,

CO— KOHLIeHTpaLus YacTuL, B BO3/yXe B HaYaulbHbli MOMEHT, YacTuL/m3.

C, — KOHUEHTpaLums YacTuL, B BO3Jyxe, NOCTynatoLem 3a cHeT UHUIbTPauum, YacTuu/m3:

Ckap — KOHLEHTpauusa 4acTuL, B Hapy>XHOM BO3JyXe, YacTuL/m3;
/ — Bpewms, C.
Uvip — 3ahhekTUBHOCTb hnbTPaLM HapYXXHOTO BO3ayxa:

tjp — ahhekTMBHOCTL hubTPaLUK PeLMPKYIALIMOHHOTO BO3AyXa;

S — WHTEHCUBHOCTb BbIAEEHNS HYaCTUL, BHYTPU NOMELLIEHNS YacTuLy/c:

B/ — chakTop achcheKTMBHOCTM CUCTEMBI BEHTUAALMM, B MPaKTUKE pacyeToB A8 YACTbIX NOMeLLeHunii NpUHMMaeTcs

e,=0.7,
H — adbdhekTMBHOCTb hUILTPOB;
KY K2— KOHCTaHTbI.

KpaTHOCTb BO34yx006MeHa onpegensietcs no opmyne:

(C.1)
\Y,
MpuynHamy NosiBNEHUs YacTUL, B NOMELLEHUN SABSIIOTCA:
MpuunHa MprBHOCMMOE 4MCNOo YacTul,
HapY>XHbIA BO3ayX 1-X)x(@- Mdp x L, x Crop
PeLMpKyNALMOHHbIV BO3OyX XxXO-iipJx~rxfrxC
NHMNbTPaLMS BO3ayXa L, x C,
BblAE/IEHNE YacCTuL, BHYTPU NMOMELLEHNA S
M3 nomeLeHnsa YacTuLbl YAaNIATCA BbITAXHBIM BO3/yXOM:
Le=(t, +gK«,xC. (C.2)

Pa3Huua mexay YMcnom YacTuL, KoTopble YyAANSaTCs U3 NOMELLEHUA U NOAB/IAIOTCA B HEM B TeYeHWe onpeaernex-
HOro BpemeHu, NpnBoauUT K N3AMEHEHUIO KOHUEHTpauUun 4YacTtul, B NOMeLLeHnn.

18
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KOHLeHTpaLmsi 4acTuL, B YACTOM MOMELLEHNN B MOMEHT BpeMeH t onpeaensieTcs no opmyse:

s
- XB ~ +— K2 )
c=(co B 1 a (€3
roe =eyx x [l +-b-- x(1-,|0)];
K2=( - x)x(1- y*p)x Lnx Chep+L,Ct.
YpaBHeHue (C.3) cCOCTOMT 13 ABYX YacTeii:
- nepemeHHoi Cvar:
- 1 nocTosiHHol Cconsl:
y s K,
Ccon - * N

T.e. C = Cvar+ Cconsl.

MepemeHHas YacTb XapakTepusyeT nepexofHblii npoLece, Koraa YicToe nomeLleHve gocturaet Tpebyemoro knac-
ca YMCTOTbI MOC/Ie BHECEHMS 3arpsi3HEHNIA UM Nepexoja 13 3KCnlyaTMpyemMoro COCTOSIHWASA B OCHaLLEeHHoe. Yem 6onbLue
KpaTHOCTb BO3AyX006MeHa, TEM MeHblle A/IMTEeNbHOCTb 3TOr0 NepexoAHoro npoLiecca, HasbiBaemMoro BpeMeHem BOcCTa-
HOB/eHUs B.

YmonoussTy B 1 n*Meaka

PI/ICyHOK C.1 — 3aBucMMoCTb KOHLEeHTpauun 4actul, OT BpemMeHn nocsie nycka YACToro nomeLleHns

Pagom HopmaTuBHbIX [JOKYMEHTOB 3afaHo, YTO BefinunHa B He Ao/mkHa npesbiwaTth 15—20 MuH. 3TO o3Hauvaer,
YTO MO UCTEYEHWUW ITOrO BPEMEHU YMCTOE MoMeLleHVe BydeT paboTaTb B CTaLMOHApHOM pexuMe, T. e. BennuuHa Cvar
[0/KHA ObITb NPEHEGPEXMMO MaJsTON.

Mpn NpoeKTMpoBaHUM NOSIE3HO CTPOUTL rPatnk1 3aBUCUMOCTU KOHLIEHTPaLMK YacTul, oT BpeMeHn (pucyHok C.1).
KOTOpble HarNs4HO NOKa3bIBaKT AVHAMUKY NEPEXOLHOI0 pexvmMa 1 ctabunmsaumio paboTbl YACTOTO NMOMELLIEHUS.

[nnTenbHOCTL NEepexoHoro npouecca JaeT BennymHy Ta.
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3HayeHne KOHLeHTpaLmmn YacTuLl, B CTaLMOHapHOM pexumMe onpeaensieT Knacc YACTOro noMeLLeHus.
Mpy NpoekTpoBaHU pelLaeTcs obpaTHas 3a4aqa: no 3afaHHol KOHLLeHTpauum YacTuL, (knaccy YMcToThl) onpeje-
nsieTcst HeobXoAVMbI 06BbEM NPUTOYHOrO BO3[yXa M KPaTHOCTb BO34yXoo6MeHa (pucyHok C.2).

PucyHok C.2 — MNoa6op KpaTHOCTU BO3AyX006MeHa B 3aBUCHMOCTU OT K/lacca YMCTOTbl
1 3atppekTMBHOCTM hrnbTpaumn Bo3ayxa

B npakTuuyeckoii pabote yao6HO NOb30BaTLCS MPOrpaMMoii pacyeTa YACTOTbl BO3AyXa B UYUCTbIX MOMELLEHUSIX,
paspa6oTaHHoli chmpMoli «Camfile (LLeseuus) [1J.

C.2 YNpPOLWEHHbIA METOZ OLEeHKN KPaTHOCTU BO34yX006MeHa

Camblii NPOCTOi NoAxof K oueHKe TpebyeMoro pacxofa NpuUTOYHOTO BO3Ayxa 6e3 yyeTa WHUIbTPaUMK 1 ApYrx
3anemeHToB chopmysnbl (C.3) cocTouT B ucnonb3oBaHun hopmynsl (C.4):

_Ex 60

c (C.4)

T r

rae  C — cpefHss KOHUEeHTpauus yactuy, B Bo3ayxe B 1 mM3;
E — cymmapHas ammccus 4acTul, B YACTOM nomMetteHun (Hanpumep. 5x 106 yactuy, ¢ pasmepamu 2 0.5 MKM B MUH);
60 — 4MCNO MUHYT B Yace;
Ln — pacxof, npuTo4HOro Bosgyxa, m3u.

OueHKa KpaTHOCTU BO3[yX006MeHa A1 YUNCTbIX MOMELLEHWI C 3afaHHbIM NpefesbHbIM YPOBHEM MUKPOOHbIX 3a-
TPSA3HEHWI MOXET ObITb OnpefeneHa creayoLym 06pasoMm.

OTnpaBHO TOUKOI B pacyeTe ABMSIETCA OLeHKa SMUCCUM MYKPOOPraHW3MOoB OT to4ei 1 obopyaosaHus. Ecim Bbli-
[leneHne MUKpOOPraHN3mMoB 060pyA0BaHNEM W MOCTYM/IEHNE UX U3BHE MaJio, TO YKNC/I0 MUKPOOPraHM3MoB B 1 M3 Bo3ayxa
npn6an3NTENIbHO PaBHO:

nax Kk nx 60

e/ XV xN €5
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rafe  Kn— 4ncneHHoCTb nepcoHasia B NoOMeLeHNN:
V — o6bem nomelleHus, m3;
N — KpaTHOCTb BO34yx0006MeHa, 4
60 — 4Mcno MUHYT B Yvace;
n, — umcno KOb'MuH. BbiaensieMbix yenosekoM (KOE — KonoHvneobpasytolme eanHnLbl);
tv— chakTop adhheKTUBHOCTW CUCTEMbI BEHTUAALMM, A8 YUCTbIX NoMeLLeHnid fv=10.7.

COO0TBETCTBEHHO KPaTHOCTb BO3yX00OMeHa MOXET 6bITb NoslyyeHa Kak.

n9x Knx 60
N = (C.6)
Cy)(
roe — MpeAenbHO AoNYCTUMOE 3Ha4YeHVe KOHLEeHTpauum MukpoopraHusme. KOE/m3.

3TV METOAbI MOTYT UCMO/b30BATLCA /151 OPUEHTUPOBOYHOI OLLEHKM KPaTHOCTM BO3Ayxoo6meHa. B npoekT cneayet
3aKNafAblBaTh JaHHble C JOCTATOYHbLIM 3anacom.
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