®ENEPAJNIbHOE ATEHTCTBO

NO TEXHWYECKOMY PEINYNIMPOBAHUIO U METPOJTOIMA

HALULWOHANBbHbBIN rOCTP
CTAHOAPT 56638—

POCCUNCKOMN
OEOEPALUMU 2015

YNCTbIE NOMELLEHUA
BeHTUNAUMA 1 KOHOULUMOHMPOBaHUE BO3ayXa

O6wume TpeboBaHuUs

MN3paHue odpmumanbHoe

Mockea
CraHpapTmHdgopM
2016


http://www.mosexp.ru/energeticheskoe-obsledovanie.html

rOCT P 56638—2015

MpeaucnoBue

1 PABPABOTAH OGLLECTBOM C OrpaHU4eHHON OTBETCTBEHHOCTLIO «MHBap-npoekT» (OO0 «MHBap-npo-
€KT») npu ydacTun OTKPbLITOrO akLMOHepHOro obLecTea HayuHo-nccnenoBaternbCKuii LLeHTP KOHTPOMA 1 Ana-
THOCTUKM TexHU4Yeckux cuctem (AO HALUKMO)

2 BHECEH TexHu4eckum KomuTeToM no ctaHgaptu3aummn TK 184 «ObecneyeHne npoMbILLNIEHHON Yu-
CTOTbIY

3 YTBEPX/JEH W BBEAEH B JEMCTBUE Mpukasom deneparnbHOro areHTcTea no TEXHMYECKOMY pe-
rynupoBaHuto u Metponorum ot 13 oktabpsa 2015 r. Ne 1558-ct

4 BBE[JEH BMNEPBbIE

lpasuna npumeHeHuss Hacmosweao cmaHlapma ycmaHoeneHel 6 TOCT P 1.0—2012 (pa3den 8).
UHhopmauuss 06 U3MEHEHUsIX K HacmosweMmy cmarOapmy nybnukyemcs 6 exe200HOM (110 COCMOSIHUIO Ha
1 sHeapsa mekyuweeo 200a) uHhopMalyUOHHOM ykasamene «HayuoHanbHble cmaHlapmbly», a oghuyuarnbHbil
meKcm U3MEHEHUl U ronpasoKk — 8 EXEMECAYHOM UHGOPMAaUUOHHOM ykKaszamere «HayuonarnbHble
cmaHOapmbly. B criyyae nepecmompa (3aMeHbl) Uunu OmmMeHb! Hacmose20 cmaHOapma coomeemcemeayiouiee
yeedomneHue 6ydem onybrukoeaHo e bnuxaliuiem 8blycKe exemMecsadHo20 UHGOPMaUyUOHHO20 yKa3amensa
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BBeaeHue

YucTble NOMELLEHUSA LUMPOKO NPUMEHSIIOTCA B 3MNEKTPOHHON, NpubOopOCTpoUTENbHON, hapmaueBTnye-
CKOW, NULLEBOW U APYrUX OTPacnsX NPOMbILUAEHHOCTU, B MPOU3BOACTBE MEAULIMHCKUX U3aenui, B 6onbHMUax
N T. 4. OHK CTanu HEOTBHEMIEMOW YACTb MHOTMX COBPEMEHHbIX NPOLIECCOB M CPEACTBOM 3aLLMTbl YEroBeka,
mMarepuarnos 1 NPOAYKLUK OT 3arpsi3HEHUN.

K HacToswemy BpeMeHn gencTByeT komnneke ctangaptos MCO 14644 (TOCT P ICO 14644), koTtopble
yCTaHaBNMBAKOT KNacCUUKaUMUIO YNCTbIX MOMELLEHUIA, TPeOOBaHMA K MOHUTOPUHIY, METOAAM UCMbITAHUMN,
NPOEKTUPOBAHUIO, SKCINyaTaLuuu u ap.

Psa HOpMaTUBHBLIX JOKYMEHTOB yCTaHaBnNMBaeT TpeboBaHUs K CUCTEMaM BEHTUNALMU U KOHAULIMOHUPO-
BaHuUsa obLuero HasHayeHus 6e3 ydera cneundukn YUCTbIX MOMeLLeHuin. B To e Bpems 4YncTbie nomMeLLeHus
TpebyloT 0c060ro NoAXoaa, MOCKONbKY OHU TPEOYIOT MCNOMb30BaHUSA BbICOKOA(MEKTUBHBLIX (PUNBTPOB OHUCT-
ku Bosayxa EPA, HEPA n ULPA, BbICOKOI KpaTHOCTU BO3ayXx000MeHa, noaaepkaHus nepenagosB AaBneHust
BO3AyXa Mexay MOMELLEHUAMU 1 np.

3Tu hakTopsl, a TaKKe POCT OOLEMOB CTPOUTENLCTBA YUCTBIX NOMELLEHUIA 0OYCNOBNMBAKOT HEODXO-
AMMOCTb pa3paboTku CneumanbLHOro craHgapTa no CUCTEMaM BEHTUNALMM U KOHAMLMOHUPOBAHUS B YNCTBIX
NOMELLEHUSAX.

Llenb HacTosiLero craHgapra — aatb obwime TpeboBaHMsA K CUCTEMaM BEHTUNALMU U KOHAULIMOHUPO-
BaHUSA YMCTBIX MOMELLEHUI, KOTOPbIE MO3BONAT 3a4aTb TPeOOBaHMA K 9TUM CMCTEMaM, pa3paboTarb COOTBET-
CTBYIOLLME pa3aenbl NPOEKTA, BbINOMHUTbL MOHTAX WU UCNLITAHUSA YUCTLIX MOMELLUEHWUIA U 3aTeM IKCMIyaTupo-
BaTb UX.



FOCT P 56638—2015

HAUUWOHANBHBIA CTAHJDAPT POCCUNCKON GERJEPALUUMN

YACTbIE NOMELLUEHNA
BeHTUNAUMA U KOHAULIMOHMPOBaHME BO3ayXa

O6uwue TpeGoBaHUuA

Clean rooms. Ventilation and air conditioning. General requirements

Hara BBegeHnsa — 2016—12—01

1 ObnacTb NpUMeHeHust

HacTosiuui ctangapt ycraHaBnuBaeT TpeboBaHNS K CUCTEMaM BEHTUAALMK U KOHAULWOHNPOBAHMS Ym-
CTbIX MOMELLEHWI U YMCTbIX 30H.

B craHgapre He paccmarpuBaioTcsl TPeGOBaHNS K CUCTEMAM BEHTUIAILMN U KOHAMLMOHMPOBAaHNS obLLe-
o HasHa4YeHUs! (He CBSA3AHHBIE C YUCTLIMM MOMELLIEHUSIMI), YCTAHOBIEHHbIE CTPOUTENbHLIMU W APYTUMUN CTaH-
JapraMu, HOPMaMm 1 NPaBUNamMm.

CTaHaapT He yCTaHaBNMUBAET crneumnasbHble TpebGoBaHus, onpeaensieMble TEXHONMOMUEH NPOM3BOACTBa
KOHKPETHbIX BUAOB MPOAYKLMM, 0COBEHHOCTAIMU 0BpaLLEHUsI C OMacHbIMU MaTepuanamMu U oTxoaamu (TOK-
CUYHBIMM, PaaUOAKTUBHBIMU, COLEPXKALUMMM MATOTEHHbIE MUKPOOPraHM3Mbl U Np.), a Takke TpeGoBaHUAMU
6e30nacHOCTM Tpyaa, Ha KOTOpble PacnpOCTPAHSIOTCS APYrMe HOPMATUBHbIE AOKYMEHTHI.

2 HopmaTuBHbIe CCbISIKN

B HacToseM ctaHaapTe UCNOMNb30BaHbl HOPMATUBHBIE CCbINIKM Ha Creayowmne JOKYMEHTbI:

FOCT P EH 13779—2007 BeHTUNAUMA B HEXWMbIX 3gaHnaX. TexHudeckne tpeboBaHma K cuctemam
BEHTUMALMM U KOHANLMOHMPOBAHUSA

[OCT P UCO 14644-4—2002 Yuctble NOMELLEHUA U CBA3AHHbLIE C HUMW KOHTPONUpyeMble Cpeabl.
YacTb 4. NpoekTupoBaHue, CTPOMTENLCTBO U BBOA B IKCMyaTauumto

FOCT P EH 779—2014 $unsrpbl 04UCTKM BO3AyXa 0OLWero HazHayeHus. OnpeaeneHne TEXHUYECKUX
XapaKkTepucTuk

FOCT P EH 1822-1—2010 BbicokoadpdekTuBHbIE PUnbTpbl 04MCTKM BOo3ayxa EPA, HEPA n ULPA.
YacTb 1. Knaccudukaums, MeETOAbI UCMILITAHWUIA, MAPKUPOBKA.

FOCT P 56190—2014 Yucrtble nomeLueHums. Metoabl sHeprocoepexeHuns

FOCT P 52539—2006 YucroTa Bozayxa B nevebHbIx yupexgeHusx. Obwme tpeboBaHus

Cl160.13330.2012 OTtonneHune, BEHTUNAUUA U KOHAULUMOHUPOBaAHWE BO3ayxa. AKTyanuanposaHHas pe-
nakuyma CHul 41-01—2003

M3paHue ocpuuymanbHoe
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MpumMeyvaHue —pu NONb30BaHUM HACTOSALNUM CTAHAAPTOM LienecooGpasHo NPOBEPUTL AEUCTBUE CCLINIOUHBIX
AOKYMEHTOB B MH(OPMALMOHHON cUCTeMe OBLLEro NoNb30BaHUA — Ha ouLManbHOM caiite degepantHoro areHTcTea Mo
TEXHUYECKOMY PerynupoBaHUio U METPONOTUN B CETU MHTEPHET UMK NO EXEroAHOMY MHGOPMaLMOHHOMY yKasaTerio «Ha-
LMOHanbHble CTaHgapTbi», KOTOPbI ONyBIUKOBaH NO COCTOSHUIO Ha 1 AHBAPS TEKYLLEro rofa, U no BbiNyckam exeMecsiy-
HOro MHGPOPMaLMOHHOTO YkasaTens «HaumoHanbHble CTaHAapTLI» 32 TEKYLWUiA rod. ECnu 3aMeHeH CChINOYHbIA AOKYMEHT,
Ha KOTOPbIN AaHa HefaTMpPOBaHHAA CCbifika, TO PEKOMEHAYETCS UCNONb30BaTL AEMCTBYIOLLYIO BEPCUIO STOr0 AOKYMEHTa
C YYETOM BCEX BHECEHHbBIX B JaHHYIO BEPCUI0 U3MEHEHW. ECNM 3aMeHeH CChISTIOYHBIN SOKYMEHT, Ha KOTOpLIi AaHa faTu-
pOBaHHas! CChIfka, TO PEKOMEHAYETCA UCTMIONb30BaTL BEPCUIO 3TOMO AOKYMEHTA C yKa3aHHbIM BhilUe FOAOM YTBEPXKAEHUA
(MpuHATMA). Ecnu nocre yTBEPXASHUSA HACTOALLEro CTaHAapTa B CCLINOYHLIN AOKYMEHT, Ha KOTOpbLIi faHa AaTMpoBaHHast
Ccblfka, BHECEHO U3MEHeHWe, 3aTparusaloLLiee NonoXeHWe, Ha KOTOpoe AaHa CChINKa, TO 3TO NONOXeHWe pekoMeHayeTcsl
NpUMeHsATb Ges yYeTa AaHHOMO N3MeHeHUs. Ecnu cobiNOYHLIN AOKYMEHT OTMeHeH 6e3 3aMeHbl, TO NOMIOKEHNe, B KOTOPOM
[aHa Cccbifnka Ha Hero, PEeKOMEHAYETCA NPUMEHATL B YacTW, HE 3aTparuBatoLeil 3Ty CChIMNKY.

3 TepmuHbI U onpeaeneHus

B HacTosLwem ctaHaapte ncnonb3oBaHbl cnegyowme TepMuHbl C COOTBETCTBYIIOLLIMMUW OnpeaeneHnamu:
3.1

ynctoe nomMeuieHune: MomelieHne, B KOTOPOM KOHTPOSNMPYETCH KOHLIEHTPALWS B3BELUEHHbIX B BO3-
AyXe 4yacTuu, MOCTPOEHHOE M MCNOsb3yemMoe Tak, YTo6bl CBECTU K MMHUMYMY MOCTYMMEHUE, BbiaeneHne
U yaepKaHue 4acTuL BHYTPW NOMELLEHUS, U NO3BOMSIOLLEE, N0 MepPe HEOOXOAUMOCTM, KOHTPONUPOBATL
ApYyrue napaMeTpbl, HanpuMep, TeMMeparypy, BNaXHOCTb U JaBrieHue.

[FTOCT UCO 14644-1—2002, cTatba 2.1.1]
3.2

yucTas 30Ha: MpoCTPaHCTBO, B KOTOPOM KOHTPOJNIMPYETCSA KOHLIEHTPALMS B3BELLEHHbIX B BO3AYyXE Ya-
CTUL, NMOCTPOEHHOE U UCMOSb3yeEMOE TakK, YTOObI CBECTU K MUHUMYMY MNOCTYMNIIEHUE, BbiaeneHue u yaep-
»KaHUe YacTuL, BHYTPU 30HbI, U NO3BOJISIIOLLEE, MO MEPE HEOOXOAUMOCTU, KOHTPONUMPOBATHL ApPyrue napame-
TPbl, HANPUMEP, TEMNEPATYPY, BNAXHOCTb U JaBJIEHME.

MpumMevyaHne — Yncras 30Ha MOXET GbITb OTKPLITOWH WM 3aMKHYTOW U HaXOBUTLCS Kak BHYTPW, Tak U BHe
YUCTOrO NOMeLLEHUSI.

[FOCT UCO 14644-1—2002, cTaths 2.1.2]

3.3 COCTOAHUA YNCTOro NOMeELLEeHUNA
3.3.1

nocTpoeHHoe: COCTOsIHUE, B KOTOPOM MOHTaX YUCTOrO NOMELLEHUA 3aBepPLLEH, Bce 0BCnyxumBatoLme
CUCTEMbI NOAKNMIOYEHbI, HO OTCYTCTBYET NPOU3BOACTBEHHOE 060pyaoBaHKUE, MaTepUanbl U NepcoHan.

[FOCT UCO 14644-1—2002, cTatbs 2.4.1]
3.3.2

OCHaweHHoe: COCTOsiHME, B KOTOPOM YMCTOE NOMELLIEHWE YKOMMNNEKTOBAHO 060pyAOBaHNUEM U Aeii-
CTBYET MO COMMAaLLEHNIO MEXIY 3aKas4MKOM U CNONHMTENEM, HO NEPCOHAN OTCYTCTBYET.

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

333

akcnnyatupyemoe: CoCTosiHue, B KOTOPOM YUCTOE NOMeLLEHUE (DYHKLIMOHMPYET YCTAaHOBMEHHbIM 06-
pasoMm C YCTAHOBFIEHHOWM YMCIIEHHOCTLIO NepcoHana, paGoTaloLero B COOTBETCTBUM C AOKYMEHTaLMEN.

[FOCT UCO 14644-1—2002, ctatbs 2.4.3]

34

OAHOHANPaBNEHHbINA NOTOK BO3Ayxa: KOHTPONMpyeMblit NOTOK BO3A4yXa C NOCTOSAHHOW CKOPOCTbIO U
NPUMEPHO NapannenbHbLIMKU NMHUAMMW TOKA MO BCEMY MONEPEYHOMY CEYEHUIO YUCTOM 30HbI.

n puMmevyaHune — MoTok BO3AyXa Takoro Tuna HenocpegcTtB€HHO YHOCUT YacTULbl U3 YUCTOI 30HHI.
[FOCT P CO 14644-4—2002, ctaTbs 3.11]
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3.5

HeogHOHaNpPaBNEHHbIN NOTOK Bo3ayxa: PacnpeaeneHne Bosayxa, Npu KOTOPOM MOCTYNaoLWui B
YUCTYIO 30HY BO3yX CMELUMBAETCS C BHYTPEHHUM BO3AyXOM NOCPEACTBOM NOAAYU CTPYU MPUTOUHOTO BO3-
ayxa.

[FOCT P UCO 14644-4—2002, cTatba 3.6]

3.6 pexynepaumsa Tenna: NnoBTOPHOE UCMONb30BAHMUE TEMNNA BO3/yXa, yAansieMoro U3 noMeLLeHuii (3aa-
HUSA).

3.7 peumpkynsauusa Bo3ayxa: NoBTOpHan nogava 4acTu BbITSDKHOTO BO3ayxa B NoMeLleHue (cuctemy
nomMetleHun) nocne unsTpayum.

3.8 BuAbI NOTOKOB BO3AlyXa B CUCTEME BEHTUNALMMN U KOHOAULIMOHMPOBAHUSA

3.8.1 npuTOouHbLII BO3AyX, L Bo3ayx, nogaBaeMblii B NOMELLEHNE CUCTEMON BEHTUIALMM U KOHANLN-
OHUPOBAHMUSL.

3.8.2 HapyXHbIN BO3AYX, L : ATMOCEPHBIN BO3AYX, MOCTYNAIOLMIA B CUCTEMY BEHTUNALIMN U KOHAUN-
LMOHUPOBAHUA AN noAaun B 006CnyxuBaemoe nomeLLeHue.

3.8.3 BbITAXHONM BO3AyX, L,: Bosayx, BbIXOAAWMIA U3 NOMELEHUA Yepe3 CUCTEMY NPUHYAUTENbHON
BEHTUMNSALUK.

3.8.4 ypansiemblit BO3ayX, Ly: YacTb BLITSXKHOIO BO3ayxa, yaansemas B atMmocdepy.

3.8.5 peuupKynsALMOHHbIA BO3AYX, Lp: YacTb BLITSXXHOIO BO3ayxa, NOBTOPHO NOCTyNaoLWwas B cUCTe-
MY BEHTUNALUM M KOHAULIMOHUPOBAHUSA.

MpumeuyaHue — K peLupKynsaLMOHHOMY BO3AYXY MOXET A06aBNATLCA HAapyXHbI Bo3gayX. Mpu peyupkynaumm
4acTb BLITS)KHOMO BO3flyxa Nnocrne uUnsTpaLmu MOXeT BO3BpaLLaTLCA B TO Xe NoMeLleHne (MecTHasa peLpKynauus) unu
pacnpeAensaTsCs N0 HECKOMBKUM MOMELLIEHUSIM.

3.9 uHdunsTpaumsa Bosayxa, L,: Mocrynnexne Bosayxa B NOMELLUEHNE U3BHE M3-3a HEMNMOTHOCTEN B
OrpaXkaaroLmnx KOHCTPYKLUSIX.

3.10 akcunsTpaumna Bo3ayxa, L. Yreuka Bosgyxa 3a npeaenbl NOMELLEHUS U3-3a HEMIOTHOCTEN B
OrpaXkaaoLnx KOHCTPYKLIMAX MOMELLEHUS.

3.1

yTeuka: HenpeaycMoTpeHHbIH NOTOK BO3ayXa Yepe3 HEMNIOTHOCTU B KOHCTPYKLUM.
[FOCT P EH 13779—2007, cratbsa 5.1]

3.12

KIacc YUCTOTbI: YPOBEHb YNCTOTHI NO B3BELUEHHLIM B BO3AYyXE 4acTULAM, NPUMEHUMbIN K YUCTOMY
NMOMELLEHUIO UNN YNCTOW 30HE, BblpaXeHHbIN B TepmMuHax «Knacc N MUCO», KoTopbiin onpeaenser Makcu-
ManbHO AONYCTUMbIE KOHLIEHTPALMK (4acTULYM3) ANS 3a4aHHbIX ANANa30HOB Pa3MepoB YacTuL.

[FOCT UCO 14644-1—2002, ctatbs 2.1.4]
3.13

BpeMsi BOCCTaHOBIEHUA: Bpems CHIDKEHNA KOHLEHTpaLmm yacTul B nomeLuequn B 100 pa3 no cpas-
HEHUIO C HaYanbHOM, AOCTATOMHO GONbLLUION KOHLEHTPaUMel YacTuLl.

MpuMevyaHne — Metoguka onpegeneHna BpeMeHn BoccTaHoBnenus npusegeHa B NOCT P UCO 14644-3
(B.12.3).

[FOCT P 56190—2014, cratbs 3.1]

3.14

KpaTHOCTbL Bo3Ayxoo6meHa N: OTHolLeHue pacxoaa Boaayxa L (M3/u) k o6bemy nomewienus V (m3),
N=LN,yl,

[FOCT P 56190—2014, ctarba 3.2]

3.15

pacxon Bosayxa L: Konu4ecTBo Bo3ayxa, NogaBaeMoro B NoMeLLeHUe B 4ac, M3y,
[FOCT P 56190—2014, cratba 3.5]
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3.16

3¢ heKTUBHOCTb BEHTUNALMM ¢, DPDEKTUBHOCTE BEHTUNALIMU XaPAKTEPUIYET CBA3b MEXAY KOH-
LeHTpaumMen 3arpsisHEHNIn B MPUTOMHOM BO3AYXE, BbITSDKHOM BO3AyXe U B 30HE AblxaHuA (BHYTPW SKChnya-
TUPYEMO 30HbI).IPHEKTUBHOCTL BEHTUNIALMM &, BLIMMCAAETCA NO popmyne

C -C
L= EHA SUP’ (1)
Cipa— Csup

rae Cgpa — KOHLEHTpaums 3arpsHeHUi B BBITSHKHOM BO3AYXE;
Cipa — KOHUEHTpaLMA 3arpA3HeHuit BHYTPU NOMELLEHNst (B 30He AbIXaHWsi B Npejenax aKkennyarupy-
€MOVW 30Hbl);

Cgup — KOHUEHTpaLus 3arpsA3HEeHWI B MPUTOYHOM BO3AYyXE.

OMPEKTUBHOCTb BEHTUMALIMKM 3aBUCUT OT pacnpefenieHns BO3ayxa, a Takke OT BUAA U MeCTa Haxox-
AEeHNA UCTOYHMKOB 3arpsAsHeHns Bo3ayxa. OHa MOXET OblTb pasHoON ANs pasnuYHbIX BUJOB 3arpA3HEHUN.
Ecnu npoucxogut nonHoe yaaneHvwe 3arpAsHeHui, To 9¢pdeKTMBHOCTb BEHTMNALUKN paBHa eauHuue. bo-
nee noapo6HO NoHATHE «3PHEKTUBHOCTL BEHTUNALMU» paccMoTpeHo B CR 1752.

MpumedaHune — [nsa o6o3Ha4eHNs JaHHOTO NOHATUSA TakKe LUMPOKO UCMOIb3yeTcsl TepMUH «3DeKTUB-
HOCTb yAaneHUs 3arpssHeHNit».

[FTOCT P EH 13779—2007, ctatbs 3.4]

4 Tpe6oBaHMA K cUCTEMAM BEHTUMALWUU U KOHOAULWMOHUPOBaHUA

4.1 O0wWwKe nonoxeHus

CUCTEMBbI BEHTUNALMK W KOHAULIMOHMPOBAHUS BO3yXa B YMCTbIX MOMELLEHUNAX BbINOSHAIOT (NpUIoxe-
HUA A n B):

- nogayy Tpebyemoro Konu4yecTea Hapy>Horo Bo3ayxa no CaHMTapHbIM HOpMaMm ANA AbIXaHUs Yenose-
Ka;

- yAaneHue BpeaHbIX BELLECTB;

- obecnedveHne TpebyeMbix NapaMeTpoB MUKPOKIUMATA;

- noAaepKaHue NonoXMTENbLHOro UM OTPULIATENBHOTO AaBNEHUS BO3yXa B MOMELLEHUM;

- obecneveHne 3agaHHOI YNCTOThI BO3ayxXa (Knacca YucCToThl).

Cneunduyeckummn PYHKUUAMU YUCTbIX MOMELLEHWIA, ONpeaensiowmmMm 0COBEeHHOCTU NOCTPOEHUS CU-
CTEeM BEHTUNALMW U KOHAULMOHMPOBAHMA, ABNAIOTCA obecneyeHne 3agaHHON YUCTOThI BO3ayxa (Kracca uu-
CTOrO MOMELLEHWA UMM YUCTOI 30HbI), NoAAEpXKaHWe nepenaja AaBneHusl BO3yxa M 3a7jaHHOTO BPEeMEHM
BOCCTaHOBMEHUs (npu HeoBxoanuMocTu).

CucTeMbl BEHTUNALMM U KOHAMLMOHMPOBAHUS YUCTBIX MOMELLEHUI JOIDKHbI 00ECNeYnBaTh:

- noaadvy Tpebyemoro KonM4YecTBa Hapy>KHOro BO3yxa N0 CaHUTApPHLIM HOPMaM;

- ydaneHue BpeaHbIX BELLECTB, BbIAENAEMbIX B BO3AYX MOMELLEHUS (MECTHbIE BbITSKKM);

- nogaepxkaHue nepenagos AaBneHUs BO3AYXA;

- noaaepxaHue 3afaHHbIX NapaMeTpoB MUKPOKNUMara (TeMneparypa U BMa)KHOCTb BO3Alyxa) U yaane-
Hue n3bbITKOB Tenna;

- noaaep)kaHue 3a4aHHOro Knacca YACTOTbl.

Mpu npoekTUpoBaHuM crneayeT oueHuTb Tpebyemblii pacxoa Bosayxa (KpaTHOCTb BO3ayxoobmeHa) ans
Kakgoro u3 aTux akTopos. MpoeKkTHasn KpaTHOCTb BO34yX000MeHa ANsi KaXaoro noMeLleHusi Bbibupaercsa no
HauxyaLuemy (HambonbLIEeMy) 3HAYEHWIO.

Ecnun kakoit-nubo chaktop Tpebyer Gonbluel KpaTHOCTU BO3ayx0oOMmeHa, yeM o0BecrneyeHne YUCToThI
BO3AyXa, TO CreayeT NPUHATbL MePbI, NO3BONAIOLLWE CHU3UTL HEOOXOAMMYIO KPATHOCTbL ANA 3TOro dpakTopa.

MpumeyaHus

1 Ha pucyHke 1 LUTPUXOBLIMU NIMHUSIMU NOKa3aHbl KPaTHOCTW, NpeBbLILLaloLLMe 3Ha4YeHne ANns o6ecrneveHns YACTo-
Tbl. ECrn 8T0 MeeT MecTo ANt MECTHbLIX BbITSKEK (MECTHBIX OTCOCOB), TO CneayeT paccMOTpeThb LienecoobpasHocTb Npu-
MEHEHMS 3aKpbITbIX CUCTEM UMW MHBIX pelleHUil ANA YMeHbLIEHNS 06beMa BLITSXKHOMO Bo3gyxa.

4
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2 3HauuTenbHble U3bLITKA TENMOTLI U BRary, KOTOpbIe NPUBOAAT K NpeBbILLUEHU0 pacxoja NpUTOYHOro Bosayxa no
CpaBHEHUK C HeoBxoaUMbIM ANA nogaepxaHua 3agaHHOro Knacca YMCToThl, crnegyeT yaanate MeCTHeIMU CcpefcTBaMy,
BCTPOE€HHBIMU B oGopy,qoaaHme, a He 3a CcYeT CUCTEeMbl BEeHTUNAYUU U KOHANLIMOHNUPOBaHUA.

Mpu npOeKTMpPOBaHMK, UCMILITAHUAX U SKCNNyaTayum CUCTEM BEHTUNALUM U KOHAMUMOHUPOBAHUSA cneay-
€T NpUHMMaTb Mepbl No 3koHOMUK aHeprun no NOCT P 561904, yuntbiBas BbICOKUI pacxof BO3AyXa B YUCTbIX
NOMELLEHUAX.

4.2 MMHMManbHBIA pacxo HapPyXHOro BO3Ayxa Ans AbiXaHus nogen

B kaxgoe MoMeLLeHUe ¢ MOCTOsIHHbIM npebbiBaHUeM nepcoHana (Gonee AByX 4acoB) AOIDKHO noja-
BaTbCS AOCTATOYHOE KONTUYECTBO HAPYXXHOTO BO3AYXa, HE HWXKE YCTAHOBIEHHOTO CTPOUTENbHBIMU U CaHUTap-
HbIMW HOPMaMMU.

4.3 YpaneHue BpeAHbIX BewecTs

4.3.1 [InA ypaneHus cogepxalumxca B BO3Ayxe BPEAHbIX BELECTB NpeaycMaTpuBaloTC MECTHbIE Bbl-
TAXKN (MECTHbIE OTCOCHI).

4.3.2 [Ins xoMneHcaumn paboTbl BLITSHKHLIX YCTAHOBOK crneyeT npeaycMoTpeTb He0OXoAMMbIN pacxos,
MPUTOYHOrO BO34yXa, KOTOPLIA AOMKeH ObiTb HE MEHEe CyMMAapHOr0 pacxofa BO3ayxa OT BCEX BbITSHKHbIX
YCTaHOBOK, €CMU AONYCKAETCH UX OAHOBPeMEHHas pabora, nubo CymmapHOro pacxoaa sosayxa npu pabore
BbITS>KHBIX YCTAHOBOK C HaMBOMbLUMM PacxoA0M BO3AyXa.

4.3.3 KpaTHOCTb BO3ayx006MeHa, HeoOxoaMmas Ans KOMMEHCALMKN BLITSXEK, ONpeaensierca kak yacT-
HOE OT AENEeHMss CYMMapHOro pacxoAa BbITSHKHOTO BO3Jyxa Ansi JAHHOTO MOMELLUEHUA Ha 06beM NMOMELLIEHUS.

4.3.4 YpaneHue Bo3gyxa 13 NOMELWEHUA AOMKHO KOMIMEHCUPOBATLCA NOCTYNNEHUEM NPUTOYHOIO BO3-
ayxa.

4.4 OGecneyeHne MUKpPOKIUMATA

4.4.1 Cneayer npeaycMoTpeTb perynupoBaHue TEMNEPaTypbl U BRAXHOCTU BO3ayxa (Npu Heobxoau-
MOCTU) C y4ETOM U3OLITKOB TEMNOTbI U BAarK, KOTOpbIE€ BbIAENSIOTCH TEXHONOrMYECKUM 060pyaOBaHMEM U
nepcoHanom.

4.4.2 MapaMeTpbl MUKPOKNMMATA 3a4aK0TCA CAHUTAPHbLIMU HOPMaMKu U TPeGOBaHUSIMU TEXHONOrMYe-
ckoro npouecca. NMpu pacyeTe CUCTEMbl BEHTUNALMUWU U KOHAULIMOHUPOBAHUS BO3AyXa CReayeT yuyuTbliBaTb
TpeboBaHusi 3KOHOMUM 3Heprun. He gonyckaerca ycraHaBnuBaTb HEOOOCHOBAHHO >XecTkue TpeboBaHus K
npegenam perynupoBaHus TEMNepaTypbl U BIAXXHOCTU BO3AyXa BHYTPU YUCTbIX NOMELLEHUI cBepX TpeboBa-
HUN HOPMATMUBHbIX OKYMEHTOB Y TEXHONOIMYECKOro npouecca.

4.4.3 OtgencHble TEXHONOrMYeckme npoueccol (Hanpumep, doronutorpadus B NPOM3BOACTBE MUKPO-
CXeM) NpeabsABNAT XecTkue TpeboBaHUA K TemnepaType u BNaXXHOCTU BO3ayxa U AONMYCTMMbIM npeaenam
X n3MeHeHus. XKectkne TpebOBaHUA K BEPXHEMY U/MNN HWXKHEMY Npefenam perynupoBaHus napameTpos
MUKPOKNMMAaTa MpeabsABNalTCs U kK pabore ¢ nopowkamu U Kancynamu B NpOU3BOACTBE NEKAPCTBEHHbIX
CpeacTs, YTO NOMWUMO PerynupoBaHus Temneparypbl TpebyeT OCyLLIeHUS UK YBRaXKHEHUSI BO34yXa.

4.5 OGecnevyeHne nepenagoB AaBreHUA BO3ayXxa

4.5.1 MNepenaa AaBneHUs Mexay pasnuyHbIMU NOMELLIEHUAMU BbI3bIBAET KCunbrpaumio (Yreuky) Bos-
Jyxa n3 NOMELLEHNUA Yepes LLenu B NPUTBOpax ABepeli U pasHOro poaa HENOTHOCTU. BenuuuHa yTeukn fomxk-
Ha 6bITb paccunMTaHa ANs KaXaoro noMeLLeHust u yuteHa B 6anaHce Bo3gyxoobmeHa.

4.5.2 YTeuka BO3ayxa AOIMKHA ObITb KOMMEHCUPOBAHA PaBHLIM KONMYECTBOM MPUTOYHOIO BO3ayxa. B
GanaHce Bo3ayxoobMeHa JOMKHA YUUTbIBATLCA U MHUNBTPaUUA BO3AyXa, T. €. NOCTyNnneHue Bo3ayxa u3 co-
ceaHUX NOMELLEHWA.

KonuyectBo BO3ayxa Lg, NPOXOAALLETO Yepe3 ABEPHYIO Wenb (M3/4), onpeaensieTcs no dopMyne

Lg = Fg x Y& x VAP x 3600, 2

rae  Fy — nnowaas wenw, M2;
AP — nepenag aaeneHus, Ma;
Ye = 0,85 — K09(hHULUMEHT MECTHOIO CONPOTMBNEHUA ABEPHbLIX LLENEiA;
3600 — 4yucno cekyHa B OAHOM 4Yace.
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4.6 O6ecnevyeHue 3aJaHHON YUCTOThbI BO3ayxa

4.6.1 OgHOHaNpaBreHHbIA NOTOK
TpeboBaHuUs K OAHOHAMPABNEHHOMY MOTOKY Bo3ayxa yctaHoBneHol FOCT P UCO 14644-4.
OpHOHanpaBneHHbIN NOTOK BO3yXa CO34aETCH, Kak NpaBuno, B aBTOHOMHbIX 30HaX, paboTaloLmx no
NPUHUMNY PeumpKynsaumM Bo3ayxa. Peuupkynaumsa Bo3ayxa MOXET ObiTb OpraHM30BaHa Kak BHYTPW Camoro
noMeLleHus (MeCcTHas peumpkynsaums), Tak U ¢ NOMOLLBIO BEHTUNSALMOHHOW YCTaHOBKM 3a npeaenamMu nome-
LLeHUs.
OCHOBHbIMW NapamMeTpamMu 30Hbl C O4HOHaNPaBMNeHHbIM NOTOKOM BO34yXa ABMAOTCS:
- HanpasneHue NoToka (BEPTUKANbHbLIN AN FOPU3OHTaNbHbIN);
CKOPOCTb MOTOKA BO3AYyXa;
- knacc ynctotbl (5 UCO B akcnnyaTtupyemom coctosiHuun, 4 UCO — 1 UCO);
- TUN (PUNLTPOB;
pasMepbl 30Hbl;

MpumevyaHune — TexHuyeckne pelleHns no obecrnedeHuto knacca 5 MCO 3aBUCAT OT COCTOSHUA YUCTOrO No-
MeLLeHNs (YUCTOI 30HBI), A4S KOTOPLIX KNacc YNCTOThI 3afaH:

- B OCHallleHHOM cocTosiHuK knacc 5 MCO MoxeT BbiTb 0becnedeH HeogHOHanpaBeHHLIM NOTOKOM BO3ayxa (npu-
MepoM crnyxart 30Hbl B no FOCT P 52249);

- B 9KCNnyaTmpyeMom cocTossHuM Ansa obecnedveHus knacca 5 MCO ogHoHanpasneHHbIN NOToK obssaTeneH.

He ponyckaeTtcsa HaxoXaeHue Kakoro-nubo npeaMera Mexay UCTOMHUKOM Bo3ayxa (hunstpom) n pabo-
Yel NOBEPXHOCTLIO BO BPEMS UCMONb30BaHKUSA 30HbI N0 HA3HAYEHWIO. JTO CreayeT MMETk B BUAY Npu BoiGope
HanpaBreHns NOToKa BO3Ayxa, PacCTOAHUS Mexay hunstpamm n paboyeit NOBEPXHOCTbIO U NPW OpraHu3auum
paboyero mecTa.

PaccrosiHne mexay cdounsrpamu n paboyei NoBEpPXHOCTbIO HE AOMMKHO ObiTb HEOBOCHOBAHHO 60NbLUUM.

TaM, rge STO BO3MOXHO, NPeaycMaTpuBatoTCs rmbkue 3aHaBeCU UMW LUUMTKU, OFpaHUYMBatoOLLME 30HY U
HauMHaLLMeECs OT rpaHnLbl PUNLTPOB.

BbicoTa npoema OT nona A0 HWKHEW KPOMKM 3aHaBecu (LmMTKa) A0ImkHA ObiTb Takon, YToObl CKOPOCTb
noToka Bo3gyxa B npoeme Gbina 6onee 0,2 m/c (TOCT P UCO 14644-4).

MpumMevyaHue — 7o TpeboBaHMe He BCerAa BLINOTHUMO 1O YCIIOBUSIM MPUMEHEHMS (TEXHONOMMM) 30HbI C O HO-
HanpaBneHHbIM NOTOKOM, HanpuMep, onepaLUoHHbIX.

4.6.2 HeogHoHanpaBreHHbIN NOTOK

Knacc uncrorbl 06ecneumBaercs 3a CHerT:

- MHOroCTyneH4yaron unsrpaumum Bo3ayxa;

- BblbOpa hunNLTPOB COOTBETCTBYIOLMX Knaccos (Tabnuua 1);

- KpPaTHOCTHU BO3Ayx00bmeHa.

KparHocTb BO3ayxooOMeHa 3aaeT pacxof Bo3ayxa Anst YMCTbIX nomeLleHuii knaccos 6 ICO — 9 UCO
u knacca 5 CO (ocHauleHHoe cocTosHue). CyulecTByeT ABa NoAxoAa K onpeaeneHuio KpaTHOCTU BO31yx0006-
MeHa Ans o6ecneyeHnst YUCTOThI:

- NpUMEeHeHue pekoMeHaaLumii, CTaHAapToB U NpaBu;

- pacyeTHbIN METOA.

MeTtoabl pacyera KpaTHOCTU BO3ayxooOMeHa (pacxoga Bo3ayxa) ans o6ecnevyeHus 3agaHHON YNCTOTbI
BO3JyXa NpuMBEAEHbI B NpunoxeHuu C.

4.6.3 Bbi6op (bunbTPpOB OYUCTKU BO3AyXa

[Ans ynucTbIX NOMELLEHUI NPeayCMaTpMBaETCA MHOTOCTyNeH4aTas hunstpaumsa Bo3gyxa.

PekomeHayemble knaccbl (ounsrpoB A5S pasnuyHbIX KIAcCOB YUCTOTbI U CTyNeHen dounsTpauumn noka-
3aHbl B Tabnuue 1.

[nsa yBenuueHusi cpoka cnyxObl OUNLTPOB TOHKOW 04MCTKM (Knacc F), 3awmTbl OT HACEKOMBIX U B Apy-
rMX Criy4asix peKkOMeHAyeTCsl yCTaHaBNMBaTh Ha BXOAE KOHAUUMOHepa dhunetpel knaccos M5 unu M6.

MocneaHuin (OMHULLHBIA) OUNLTP YCTAHABNUBAETCA, KaKk NpaBuno, B NOTOMKE (CTeHe), obpasyiolem
KOHTYp YMCTOro nometleHus. fina obnacrei npumeHeHus, TpeGyoWmX KOHTPONIS MUKPOOMONOrMYeCcKon Yu-
CTOTbl BO3ayxa (NPOM3BOACTBO NEKAPCTBEHHbIX CPEACTB, nevYebHble yupexxaeHusi, KOHTpornbHble naboparo-
pumn un ap.), ato TpeboBaHue aBnseTcsa ob6A3aTenbHbIM.

Mpu ycraHoBke (PUHULLHBLIX (PUNLTPOB HA BXOAE KamMepbl CTaTUYECKOr0 AABINEHMUS, BbIXOAE KOHAULM-
OHepa M ApYyrmx MecTax BO3gyxoBOJ A0 KOHTYpa YACTOr0 MOMELIEHU UK Kamepa CTaTuyecKoro AaBneHust
AOIMKHbI ObITb BLINOMHEHbLI U3 MaTepuana, He BbiAENsIOLIEro YacTul, HanpUMep, HepXKaBeloLLen CTanu.
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Ta6nunya 1 — PekoMeHAyeMble Knacchl (pUNLTPOB ANs pasfMyHbLIX KIAacCoB YUCTOTHI M CTyNeHe cunsrpayum

Knacc unctothl Bup noTtoka Bosgyxa* Knaccwl counsrpos
4 NCO (@] (F7 + F9) + U15**
5 NCO (akcnnyaTupyemoe cocTosiHme) O (F7 + F9) + H14**
5 NCO (ocHalleHHoe cocTosHUE) OwunH F7 + F9 + H14
6 UICO H F7 + F9 + H13
7 UCO H F7 + F9 + E12
8 UCO H F7+F9+EN

* H — HeoAHOHanpaBrneHHbIi NoTok Bo3fayxa; O — ofjHOHarnpaBneHHbIA NMOTOK BO3AyXa.

** Yuetble 30HbI krnaccoB 4 MCO n 5 UCO MoryT BLINONHATLCA B BUAE aBTOHOMHBIX YCTAHOBOK C (PUHULLIHBIMKI
dunsrpamn U15 n H14 cooTBeTCTBEHHO.

MpuMmevaHune — Yuctole 30Hbl knaccos 1 ICO — 3 UCO ycTaHaBnNuUBaloTCA, Kak NpaBuno, B YUCTbLIX MO-
MeLLeHUSAX 1 BO3AyX B HAX NonagaeT Yyepe3 uUnsrpbl, BCTPOeHHbIe B obopyfoBaHue n YnucTyio 3oHy (U16 ana 3 UCO,
U17 ans 1 UICO n 2 UCO.

4.7 MpuHUMNUaNbLHAA cxeMa BeHTUNALUM U KOHOULIMOHUPOBaHUA

MpuHUMNUanbHaa cxema BEHTUMNSALUMM U KOHAMLMOHMPOBAHUA BO3Ayxa (NpunoxeHue B) Bkniovaer:

- CXeMaTu4Hoe npeacraesrieHne I'IOMeLL|eHVII7I C HaHeCeHuneM OCHOBHbIX BO34yX0BOAO0B B OAHY NTUHUIO;

- CXeMbl KOHOAULWOHEPOB U BbITSAXKHbIX YCTAHOBOK C yKazaHuem noagBoaumblix cpea U uxX OCHOBHbIX na-
pameTpoB;

- Temnepatypy U BNaXHOCTb C YKa3aHMEM MOMELLEHUS, N0 KOTOPOMY OHU PErynupyIoTCcs;

- 3Ha4YeHUs1 pacxoaoB BO3Ayxa (HAPYXKHbIA, NPUTOYHBINA, BLITSXKHOW, yAanieMbli, PeLUpPKYyNSaLUMOHHBIN),
a TaKxKe pacxofoB BO3Ayxa 3a CHET MHAUNBTPaALMKU U SKCPUNLTPaLIUK;

- KNaccbl YUCTOTbI NOMELLEHUIA;
nepenaabl 4aBNeHus;
OUNLTPLI O4YMCTKU BO3AyXa C yKa3aHWeM TUNOB;

- KNnanaHbl perynupoBaHus AaBneHus U NPOTUBOMNOXKAPHbIE, YCTAHABNUBAEMbIE B BO31yX0BOAAX;

- ApYryto HeoBXxoanmyto MHopMaLmIo.

B nprvHUMnuanbHoi cxeme pacxoabl BO3Ayxa AOMKHbI COOTBETCTBOBATL Tabnuue 6anaHcoB BO3ayx006-
MeHa.

4.8 banaHc Bo3gyxoobmeHa

[nsa kaxaoro nomeLleHus aomkeH ObiTb obecneveH 6anaHc BO3ayx00OMeHa, T. €. PABEHCTBO NMPUTOY-
HOro Bo3gyxa (C y4eToM uHUNLTpayumn) n Bo3gyxa, yaanaemoro us noMmeLueHuns (MectHasa u obwieobmeHHasn
BbITSKKA, 9KChunsrpaumsa Bo3ayxa). Pesynsratel pacieTos opopMnsioT B Buae TabnuLibl U HAHOCAT HA NMPUH-
LMnNuanbHyl0 CxeMy BEHTMNALUM U KOHAULMOHNPOBaAHUA Bo3ayxa (npunoxeHue B).

YkasaHHble BbILLE TUMbI MOTOKOB BO3AyXa CneayeT onpeaensitb AN KaA0ro NoMeLIeHUst U CUCTEMbI B
uenoM. Ha ocHoBe aToro paccuuTbiBaeTcs 6anaHc Bo3yxooOMeHa, pe3ynbsrarbl KOTOPOro ohopMnsioTcs B
BuAe Tabnuubl U HAHOCATCH HA MPUHLUUNUATLHYIO CXEMY BEHTUISALUM U KOHAULIMOHUPOBAHUS BO3AyXa (Npu-
noxkexue A).

PerynuposaHue 6anaHca Bo3ayx000MeHa OCYLUECTBNAETCH C NOMOLLBIO KIanaHoB (PerynsitopoB noTo-
Ka BO34yxa), yCTaHaBNMBaEMbIX HA MPUTOKE U/UNU BbITSDKKE.

4.9 PacyeT pacxoaoB BO3AyXa B YUCTbIX NOMeELEeHUAX

4.9.1 PacueT pacxoga HapyXHOro Bosayxa

Pacxop Hapy>HOro BO3yxa pacCiUTLIBAETCA U3 HEOOXOAMMOCTHU:

- BbINOMHEHUSA CAHUTAPHO-TMTMEHUYECKNX HOPM;

- KOMMeHcaLuu yaansaemMoro Bo3ayxa (Kak u3 otaernbHbIX MOMELLEHUI 3a CHET paboThl BbITSDKHBIX YCTa-
HOBOK, TaK M yaansaemoro Yyepes CUCTEMY KOHAULIMOHUPOBAHMUS);

- KOMMEHCaLuMmn yTeyek n3-3a pasHoCTU AaBMNEHUS B YNCTbIX NOMELLEHUSIX U OKPYXKaloLLen cpeae.
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Pacxoa Hapy>HOro BO3ayxa Ansi BCeW CUCTEMbl BEHTUNALMM paBeH CyMME PacxXoA0B BO3AyXa ANS KaX-
Aoro nometleHus. Pacxoa Bosgyxa Ans OTAenbHOro NOMELLEHUS paBeH cymme 00bemMoB BO3ayXxa, yaaniemo-
r0 MECTHbIMMU BbITSXKHBIMW YCTAHOBKaMM U NOTEPb U3-3a yTEYeK.

4.9.2 PacyeT NpUTOYHOro BO3Ayxa Ans KaXXaoro noMeweHnua

MNpUTOYHbIN BO3A4YX BLINOSTHAET cnegyowme (PyHKUun:

- obecneveHune TpebyemMoro knacca YncToThl;

- obecneveHune TpeGoBaHUit N0 MUKPOBUONOrMYECKON YNCTOTE BO3AYXa TaM, A€ OHU NPEAbABNAIOTCS;

- nogady TpebyemMoro Konu4ecTBa Hapy>XHOro Bo3ayxa;

- yaaneHue usbbiTKOB TENNOTHI U Briarv U noaaep>xaHue TpebyeMbix napaMmeTpoB MUKPOKNUMaTa B no-
MELLEHUN;

- KOMNEHcauuIo yTevek Bo3ayxa u3-3a nepenanos AasneHus.

Mpu onpeaenexHun pacxoga NPUTOYHONO BO3ayxa (KPaTHOCTU BO3ayx000MeHa) cneayeT y4ecTb:

- BpPeMSA BOCCTAHOBMIEHUA Kacca YMCTOTbI NOCNE BHECEHUA 3arpsasHEHUN B YNCTOE NOMELLEHUe (ecnu
Tpebyercs);

- napameTpbl MUKpOKNUMmara (TemnepaTtypy U OTHOCUTENbHYIO BRAXXHOCTb BO34yXa, CKOPOCTb ABUXKE-
HUS BO3AYXA);

- Tpebyemblii pacxoa HapPY>KHOTO BO3Ayxa NO CAHUTAPHO-TUTIMEHUYECKUM HOPMaM;

- yAaneHue BpeaHbiX BELECTB, 00pasyloWmMXcs B X04e TEXHONOIMYECKoro npouecca;

- Tpebyemyio CKOPOCTb BO3AYLLUHOIO NOTOKA B 30HAX C O4HOHANpPaBNEHHbIM NOTOKOM BO3ayxa (B cnydae,
€CNN OH peLuaeTecs 3a CHET CUCTEMBbI BEHTUNALUK, a HE NPU NOMOLLM aBTOHOMHbIX YCTAHOBOK).

31U TpeboBaHNA A0MKHbI BLIMOMHATLCA ANA KAXA0r0 YUCTOrO NOMELLEHUS.

5 OCcHOBHbI€ TUNbI CUCTEM BEHTUNALUU U KOHOUUMOHUPOBAHUA

5.1 Peanu3auua Tpe6oBaHui K CUCTEMaAM BEHTUNALUMMN U KOHAMLMOHUPOBAHUSA MOXET ObiTb BbINONHEHA
pasHbIMW CPEACTBAMM UCXOAA N3 HA3HAYEHUS YNCTOTO MOMELLIEHUS U YCNOBUI 3KOHOMUMN SHEPTUW.

5.2 B 4nCTbIX NOMELLEHUAX MOTYT NPUMEHATLCA Ceaylowme TUNbl CUCTEM BEHTUNALMU U KOHAULIMOHU-
POBaHUS:

- MPAMOTOYHAS;

NpAMOTOYHAA C pekynepauumeit Tenna;
C peumpKkynauuen Bo3ayxa;
[IByXypOBHEBAS;

C NoKansHbIMU 30HaMM.

Mcxoas M3 KOHKPETHBIX YCIOBUIA, MOTYT MPUMEHATLCA U APYrMe CUCTEMBI C YHETOM KanuTanbHbIX U 9KC-
nnyataumoHHbIX 3aTpar.

JlokanbHble yCTaHOBKM OYUCTKM BO34yxa MOTYT pasMeLllaTtbCs Kak B CAMOM MOMELLEHUU, TaK U 3a ero
npeaenamu. B coctaB nokanbHOW YCTAHOBKM, Kak MpaBumo, BxoaaT BeHTunstop, HEPA (EPA unu ULPA)
duneTpbl. Mpu HEOGXO0AUMOCTU NPEaYyCMaTPUBAIOTCH (PUNBTPLI ANS yAaneHUs 3anaxoB U XUMU4eckue unb-
TPbI.

Haunbonee pacnpoCTpaHeHHbIe CXeMbl BEHTURSLMM U KOHAWLWOHUPOBAHMS MPUBEAEHbI B MPUNOXeE-
Huu A.

6 MNpoekTpoBaHue cCUCTEM BEHTUNSALUM U KOHAULMOHUPOBaHUSA

6.1 VicxoaHble AaHHbIe

3agaHWe Ha NPOEKTUPOBaHWE W 3ajaHue, BblidaBaeMoe pa3paboTyMKOM TEXHONOIMYECKOro pasaena
NPOEKTa, AOMKHbI COAEPXKATb OCHOBHbIE UCXOAHbIE AaHHbIE ANS Pa3paboTku NPOEKTa CUCTEMbI BEHTUNSILIUN
U KOHAULMOHUPOBAHUS BO34YXa YUCTbIX NOMELLEHWIA:

a) NNaHbl U pa3pesbl NOMELLEHWI U 30aHNSA C HAHECEHMEM NOKanbHbIX YNCTbIX 30H;

6) aKCnMnMKaUMsA NOMEeLUeHui ¢ ykazaHuem knaccoB 4uctotbl (TOCT UCO 14644-1) unu TMnosB 30H
(FOCT P 52249, npunoxexue 1);

B) KaTeropuy NOMELLEHMI NO B3PbIBONOXAPOOMNACHOCTH;

r) BblAeneHue BpeaHbIX BELLECTB;

[) BbIAENEHUE Tenna u Bnaru ot 060pya0BaHus;
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€) YNCNEHHOCTb NepcoHana;

) XapakTepucTuKa KnuMara paoHa CTPOUTENbCTBA;

1) Ha3HAYEHNE YUCTbIX MOMELLEHUI UMM YMCTLIX 30H, UCXOAA U3 TOTO, YTO TpebyeTcs 3almLaThb:

- npouecc,

- YenoBeka U OKpY>KaloLLylo cpeay OT npouecca,

- U TO, u apyroe.

[aHHblE 0 HAa3HAYEHUN YUCTOrO NMOMELLEHUS HEOOX0AUMbI ANsi NPaBUIIbHOW OpraHu3auuMu nepenajgos
AaBneHus (NONoXuTenbHOE, OTpULATENbHOE) U HaNPaBneHUst ABMKEHUA BO3AYLUHbIX MOTOKOB.

6.2 3Tanbl NpoeKTUpPOBaHUA

6.2.1 MpuHUMNManbHble peweHus

MpuHUMNUanbHble pelleHns (KOHUENUMA npoekTa, npeanpoekTHast JoKyMeHTaums) paspabarbiBaloTcs
B CINOXHbIX Cry4asX, B YaCTHOCTU:

- €CNnu npeaycMoTpeHa paspaboTtka NPUHLMNUAanbHbIX TEXHOIOTMYECKUX peLLeHnii 4o pa3paboTku npo-
eKTHOW AOKYMEeHTaLuu;

- KOrga CTPYKTypa CMCTEMbl HE o4eBuAHa u TpebyeTca pa3paboTka pa3nuyHbIX BAPUAHTOB, HAMPUMeED,
OLeHKa LenecoobpasHOCTU NPUMEHEHUS OTKPbITBIX MU 3aKPbITbIX (M30NUPYIOLLMX) TEXHONOTUIA,

- Korga TpyaosaTrparbl Ha pa3paboTKy MPOEKTHOW AOKYMeHTauuu Benuku (6omblune u/mnm CroXHble
06beKTbI) U BOSMOXHbI 9KOHOMUSA BPEMEHM U CPEeACTB NYTEM BblAENeHMs arana pa3padoTku NPUHLMNUANbHbIX
PEeLLUEeHU U COrnacoBaHmsa UX C 3aKa3ynKomM.

6.2.2 MNpoekTHasa gokymMmeHTauua (ctagus M)

B cocraB AOKyMEHTaLMmM BXOAAT NMOACHUTENbHAA 3anucka u rpadouyeckue matepuarnbl.

MosacHWTeNnbHas 3anucka BKIOYaeT B cebs:

- UCXOAHbIE AaHHbIE;

- [aHHble 06 UCTOUHMKAX U HOCUTENSX TENNOCHAXKEHUSA, XONOA0CHAXeHUs, napa;

- ONUCaHWe CUCTEM OTOMSEHUS;

- OMMUCaHWe CUCTEM BEHTUMNAUMM U KOHAULIMOHMPOBAHUS C YKa3aHWeM TUMNOB (DUNLTPOB, nNepenagos
[JaBneHuns, u3onsauMmn BO3ayxoBOA0B U APYIrUX XapakTePUCTHUK;

- AaHHble 0 pacxodax dNeKTPOIHEepruu, TeNNa, Xonoaa u napa B 3SMUMHUI U NETHUI NEPUOAbI;

- AaHHble O pe3epBUPOBaHUN 060PYAOBaHUS;

- 06ocHOBaHUe KpaTHOCTEN BO3AYX000MEHa;

- i-d gnarpaMmmbl TeMnepartypbl U BRarocoaepXXaHus Bo3ayxa;

- OonucaHue CUCTEM AbIMOYAANEHUS;

- TpeboBaHUA K aBTOMaTU3ALUN BEHTUNALUN U KOHAULUOHMPOBAHUS;

- onucaHue BO3AYLUHO-TENJIOBLIX 3aBEC (NPU HEOOXO0AMMOCTH);

- MeponpuaTHA No TexHuke 6€30NacHOCTU U OXpaHe Tpyaa;

- MEpONpUATUSI MO IHEProcOepeXeHUIO;

- Apyrue marepuanbl.

Mpadmueckne marepuansl BKNIOYAIOT B Ce0A:

- MPUHUMMMAnNbHBIE CXEMbl U XapaKTEPUCTUKY CUCTEM BEHTUNSALUU U KOHAULIMOHUPOBAHUS;

- NPUHUMMMAnNbHbIE CXEMbl U XapaKTEePUCTUKY CUCTEM OTONMEHMUS;

- NPUHUMMUAnNbHBIE CXEMbl U XapaKTEPUCTUKY CUCTEM XONOA0CHAMKEHUST;

- NPMHUMMMAnNbHbIE CXEMbl U XapaKTEePUCTUKY AbIMOYyAANeHuUs;

- Tabnuupbl MECTHbIX BbITAXEK (MECTHbIX OTCOCOB);

- NraHbl MOMELLEHUI C yKa3aHMeM nepenagos AasneHust u/unu nepeTokos BO3ayxa;

- cneyuduKkauma 0CHOBHOTO 060pyAOBaHUS BEHTUMALIMU U KOHAVLIMOHUPOBAHUS;

- Apyrue marepuarnbl.

MocneaoBaTenbHOCTb paspaboTkM NPOEKTHLIX PELUSHUI MO BEHTUNALMM U KOHAULMOHUPOBAHUIO NO-
Ka3aHa B npunoxeHuu B.

6.2.3 Paboyan fOKyMeHTauua

B cocras pabouei AOKyMeHTaUumn BXOANT:

- o0ume AaHHbIE;

- NPMHUMMUAnNbHBIE CXEMbl BEHTUNALMM U KOHAULUOHUPOBAHMUS,

- NnaHbl NOMELLEHUI C HAHECEHUEM BO3lyXOBOAOB, KNanaHoB, 30HTOB, KAHANbHbIX (PUILTPOB W APYFOro
060pya0BaHust; YKa3blBalOTCA CEYEHUS BO3AYXOBOAOB;

9
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- NnaHbl BEHTUIIALUMOHHbIX KAMEP C HAHECEHWEM KOHAULMOHEPOB, BbITSXHBIX YCTAHOBOK M Apyroro 06o-
pyaoBaHus;
- nnaHbl KPoBAM (NpyM HEOOXOAUMOCTH);
AKCOHOMETPUYECKME CXEMBI AN BCEX MPUTOYHbIX U BbITSXKHBIX CUCTEM;
- CXEMbl AbIMOYAANEHUS;
cneuudukaumm obopyaoBaHus;
- Apyrue martepuansl UCXoaa U3 0CobeHHOCTel 0bbeKTa.
[aHHbIN NepedYeHb JOKYMEHTOB B MPOEKTE HE ABNAETCSA UCHEPMbIBAIOLLUM.

7 TpeboBaHus K MaTepuanamMm BO34yXOBOAOB

Bo3ayxoBoabl 3a npeaenamMu YMCTbiX MOMELLEHNUI AOMKHbI ObITh BbIMOMHEHLI U3 KOPPO3UOHHO-CTOMKUX
W He oTcnavBatloLmxca marepuanos. CambiM PacnpoOCTPaHEHHbIM MaTepuanoM Ana BO34yXOBOAOB SIBMAETCA
cTanb ropsyero UMHKOBaHUSA. TOMNLWMHA LUMHKOBOTO MOKPbLITUA A0SMKHA COCTaBNATL HE MeHee 40 MKM.

MaTtepuan BbITSXKHbIX BO3AYXOBOAOB A0MKEH ObiTb CTONKUM K BO3AEMCTBUIO arpeCCUBHbLIX BELUECTB, CO-
OepXaLLmxcs B BbITSDKHOM BO3AyXe (MPU UX Hanu4un).,

10
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MpunoxeHue A
(cnpaBouHoe)

CxeMbl BEHTURALMM U KOHOMLMOHUPOBAHUSA BO3ayXa

A.1 MNpaAMoToyHas cuctema

MpocTeiillei cXxeMoW BEHTUNALMKU U KOHAULIMOHUPOBaHUA BO3fyXa SBNAETCA NPAMOTOYHas cucTema, Korga B no-
MelyeHne nogaetcs 100 % HapyxHoro Bo3ayxa (pucyHok A.1).

OTa cucTeMa HeaKOHOMUYHA, NOCKONBKY BECh MOCTYNaKOLLMiA B NOMELLeHUe BO3yX NMPOXOAMT BECb LIMKN NOAroToB-
KM — OT NapameTpoB Hapy»XHOro Bo3ayxa Ao TpebyeMbiX napaMeTpoB BO3AyXa YACTOro nomelleHus. Ons aTo cuctemMsl
XapaKTepHbl BLICOKWE NoKasaTenyu 3Hepros3aTpar U CHKEHHBIA CPOK CryXObl hUNLTPOB.

L
—_— KoHauuvoHep

N
L Lo| Lu| Lnk]

1 n2

L L

B4 B2

rae L, = ELBI.;
| — HoMep noMeLLeHus.

PucyHok A.1 — NpsaAMOTOYHasA cMcTeMa BEHTUNALMM U KOHAULIMOHMPOBAHUA

A.2 CucteMbl ¢ peKynepauueii Tenna
B onpeaerieHHo’ cTeneHn ynyyLnTs NoKasaTenm 3Toi CUCTeMbI NMO3BONSET pekynepaums Tenna (pUcyHok A.2).

LH LH
—p KonguuunoHep > -
Ly
- - L

S
Ll Ll L Ln]

1 2 H

UuncTtbie nomeLleHus

L, Ly, Lt L L

Ly=Ly=3Ly =3L, = 3L, +L,

rae Ly = ZLBI.;
i — HoMep nomeLLeHus.

PucyHoK A.2 — MNpAMOTOYHas cUCTEMa BEHTUMNALIMM W KOHGULIMOHUPOBAHMS ¢ pekynepaumeit Tenna

1
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MpAMOTOYHbIE CUCTEMbI BBUAY MX HESKOHOMWUYHOCTU NMPUMEHSIIOTCA TOSbKO TaM, fae OHM Heobxoau-
Mbl U T4 HegonycTuMa peuupkynauus Bosgyxa (paborta ¢ BpeaHbIMU BELLECTBAMM, OMACHLIMU NaTOr€HHbIMK

MWUKPOOpPraHn3mamm u np.).

A.3 Cuctema c peuupKynsiumeil Bosgyxa

Tam, rae 9T0 BO3MOXHO, NPUMEHSIIOTCA CUCTEMBI C PELMPKYNISILMEN, YTO NMO3BONSIET CHU3UTbL dHEprosa-

TpaTtbl B HECKOMNbKO pa3 No CPaBHEHUIO C NPAMOTOYHbLIMU cUCTEMaMK (PUCYHOK A.3).

1 Ly,

1 LB
Lpl -
L, ‘ L,
—-1 >
KonguuuoHep
—————
L,.I1 an Lﬂii Lnk]
Uuctble nomMeLeHnA
LYz 1
e I I A
Ly=Ly+Ly=2L,
Ly=Ly +L, =Ly-Ly+L, =3, -Ly-3lg,
Lp=Lg- LY1'
rae L= ZLBI_;
Lyy= Dl

LBM,'_ pacxof Bo3fyxa MECTHOW BTSDKHOW YCTAHOBKM U3 /-r0 MOMELLEHUS,
LB’_— pacxof Bo3fyxa, nofaBaemMoro B KOHAULMOHEp U3 /-r0 MOMELLEeHUS.

PucyHok A.3 — OfHOYpOBHeBas CUCTEMa BEHTUMALMUU U KOHAULMOHUPOBaHNS C peLmMpKynsiLmei

12
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A.4 [1ByxypoBHeBas cuctema

B ycnoBusix xonogHON 3WMbl UMK >XapKOro neTa, a Takke npu o6Cny>KMBaHUKU YUCTbIX NOMELLUEHUA He-
CKOMbKMMU KOHAWULIMOHEPAMU NPUMEHSIETCH ABYXYPOBHEBAsA cuctemMa. B Heli HapyXHbIn BO34yX rOTOBUTCS A0
onpeaerneHHbIX NapamMeTpoB B OTAENbHOM (LEHTPanbHOM) KOHAULMOHEPE, a 3aTeM NOAAETCH B PELIMPKYNALN-
OHHbl€ KOHAULMOHEPDLI (PUCYHOK A.4).

KonauuuoHep
K1
| B | B
| ‘ l D
PeuuvpKynsaumoHHbIA PeunpkynsiLnoHHbIA
KoHAuuvoHep K2 koHauumoHep K3
YUncTble nomeLLeHnst
] 1
L1 i 1. L1 i [, |
e — e

PucyHok A.4 — [1ByxypoBHeBas cucTema BEHTUNALUM U KOHAULMOHUPOBAHUS

A.5 MecTHas peunpkynsauua Bosgyxa

Ona co3gaHust NOKanbHBIX 30H C NOBBILEHHOW YUCTOTONW, B TOM YMCNE 30H C OAHOHAMNPAaBMEHHbIM MO-
TOKOM (ONEPALMOHHBIE U APYTME KPUTUYECKUE 30HbI) UCMONb3YIOTCH (DUMLTPOBEHTUNALUOHHBIE MOAYMU UMK
PELMPKYNALUOHHBIE YCTAHOBKM (PUCYHOK A.5).

e KonavuuoHep

J _ DUNbTPOBEHTUNSALIMOHHDIA MOAYNb

il MIMU PELUPKYNALMOHHBIA KOHAMLMOHEP

1 m !

PucyHok A.5 — Cuctema BEHTUNALMU U KOHAULMOHWPOBAHUA C MECTHOW peLmpKynsaumei Bosgyxa

13
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MpunoxeHue B
(cnpaBouHoe)

MocneaoBarenbLHOCTL Pa3paboTKU NPOEKTHbIX peweHnii No BEHTUAALUK
U KOHAWLMOHUPOBAHUIO

Mpw paspaboTke NpoekTa (MPOEKTHOW AOKYMEHTaLMN) CUCTEM BEHTUNALMWN U KOHAULMOHUPOBAHUSA YNCTLIX NOMe-
LEeHN pellatoTes Kak oblyme 3agauu Ans nobelX NOMELLEHWiA, Tak U cnelnanbHble 3ajadvn AN YACTLIX NOMELLEHWIA U
UNCTLIX 30H, OMpeAensieMble BUAOM MOTOKa BO3fyXa (OfHOHanpaBfieHHbId U HeogHOHanpaBleHHbIA) U BUAOM CUCTEM
(OTKpbITBIE, 3aKPEITHIE).

K oBLinMM 3agavamM OTHOCATCA:

- pacyeThbl pacxXof0B NMPUTOYHOrO, BEITSXKHOMO 1 yAanseMoro Bosfyxa Ans BCceX NoMeLLeHui;

- pacyeT pacxofa HapyXHOoro Bo3fyxa;

- onpejeneHne BO3MOXHOCTW peLMpKynsaLUM Bo3ayXa U, €Cnn oHa JoNycTUMa, pacyeT [OMN PeLMPKYNSALMOHHOrO
BO3fyXa B NPUTOMHOM BO3ZAyxe (pacyeT pacxofa peLupKynAaLMOHHOro Bo3gyxa);

- OLeHKa LenecoobpasHOCTU pekynepaLumn Tenna U paspaboTka COOTBETCTBYHOLLMX peLUeHWi;

- onpegeneHue TpeboBaHUi K KOHAULMOHEPAM, BLITAXKHBIM YCTPOCTBaM U ApyroMy o6opyAoBaHuIo.

Obs3aTenbHbIM pasfenoM NpoeKTHOW JoKyMeHTalUumn aenstoTes Tabnuua 6anaHcos Bo3ayxoobmeHa (Tabnuua B.1)
W NpUHUMNUaneHas cxema BEeHTUMALMK U KOHAULMOHUPOBaHNSA Bo3ayxXa (pucyHok B.1).

MocrnepoBaTenbHOCTb Pa3paboTkn NPOEKTHLIX PELUEHUIA MO BEHTUMALMU U KOHAULMOHUPOBAHUIO NOKasaHa Ha pu-
CYHKe B.2.

14
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Tabnuya B.1— MNMpumep Tabnuubl SanaHcoB Bo3gyxoobmeHa

MpuTok BbITaxkKa
Tun 3oHbl | O6bem KpaTHOCTb MpuHyan- SkehuneT- ObLwe-
Ne HanmeHoBaHue no GMP nome- Mepenaa BO3JyX0- WiHcpuneTpaLa TemnbHbIA pauua MecHan obmeHHas
AaBneHus,
nom. nomMeLleHns (knacc LeHus, n obmeHa, Bcero Bcero
YNCTOTHI) M3 a 1 s NeNe | w3y B NeNe NeNe | wm3m
(VE/V YR cn- mom. | M3y | M34 | ou- | MM | cou-
nom. Ne
cTeMm Ne cTeMm cTeM
1 | Komwara KIC 15 15 30 3 | 100 | 350 | k1 | 450 | 7 |100| — | — |350| B1 | 450
nepeofeBaHns
2 MaTepuanbHbIiA LWo3 K/IC 20 15 15 3 100 200 K-1 300 7 100 | — — 200 | B-1 300
3 TexHonorn4eckui 4 100 1 100
C 60 30 20 1000 | K-1 1200 — — [1000| B-1 1200
Kopuaop 6 100 2 100
4 | Komnara c/B 20 45 30 5 100 | 500 | K1 | 600 | 3 |100| — | — |500]| B-1 | 600
nepeofeBaHns
5 Y4yacTok HanonHeHusa A/B 70 60 30 — — 2100 | K-1 2100 4 100 — — (2000 B-1 2100
6 | Yuactok npurotorie- c 35 45 30 — | — [1050| k1 [1050| 3 | 100|300 | B2 | 650 | B-1 | 1050
HWUS pacTBOpPOB
7... | ...Kopugop 1 ...100
K ...100 0... 3 100 K-1 300 — — — — 300 | B-1 300
2. 100
Bcero:

8€99G d 1001

11 1174



Pe3epBHblii KnanaH

PucyHok B.1 - Mpumep NpUHLMNMaNbHOK CXeMbl BEHTUISILMN U KOHAMLMOHUPOBAHNSA BO3ayXa

GT0C—8€99G9d 1004
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BeiGop npuHUMNa NOCTPOSHUS
CMCTEMBI BEHTUISILMU M KOHOVLMOHNPOBaHUS
(c peuvpkynsiuven n 6e3 peunpKynsumm)

!

BeiGop 4ucna cTyneHei ounbTpaumm U TMNOB USbTPOB.
OnpepeneHve NpUHUMNA OpraHu3aLmy NOTOKOB BO3AyXa B YACThIX
NOMELLEHUAX U YUCTbIX 30HaX

! !

OpnHoHanpaBneHHbI A HeopgHoHanpaBneHHbIA
NnoToK MoTOK

Y

Pacuert kpaTtHocTK BO3gyxooGmeHa
€ y4yeToMm TpeboBaHui:
\ i - Knacca 4YiCcToThl;

- KOHLIeHTpaLU1M MUKPOOPraHU3MoB;
Mnowapnp ceveHus noToka, -MUKpOKNUMaTa, ucxogs
CKOpOCTb MoToKa 13 TpeGoBaHUIN TEXHOMOTUM;
- CaHUTapHbIX HOPM;
- nepenapa aaBneHws

1 KOMMEHCaLMK yTeYek;
- KOMIMEHCAaLINMN BbITSKEK

v 1

MocTpoeHne NPUHLMNNATIBHONW CXEMbI BEHTUNSILIMK
U KOHOMUMOHUPOBaHUsl. Pacuet Bo3aywwHoro 6anaHca

v

BriGop o6opynoBaHus, onpeaeneHne coctaBa CeKUUiA KOHAULMOHEPOB,
TUIMOB KOHAULMOHEPOB, XONOAUNBHBIX MALUWUH, NAaPOreHepaTopoB U Np.

Y

Pa3pa6oTka npoeKkTa CMCTeMbl BO3OyXOBOAOB

v

Pa3pabotka TpeGoBaHWi K aBTOMAaTU3aLUK YNpaBrneHUsi CUCTEMOMN
BEHTUMNALMA U KOHAWLIMOHUPOBAHWSA

PucyHok B.2 — MocnegoBaTernbHOCTL paspaboTKi MPOEKTHBIX PelleHUid Mo BeHTUMNALMK U KOHAULMOHUPOBAHMIO

17
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MpunoxeHune C
(cnpaBouHoe)

PacueT pacxoaa Bo3ayxa (KpaTHOCTM BO3Zlyx000MeHa) ansa o6ecneyeHmus YuCToTbI
M BpeMeHU BOCCTAHOBJIEHUA

OCHOBHBIM UCTOMHWKOM 3arpAsHeHuid B YACTOM MOMELLIEHUM ABNnsieTcs Yenosek. Bo MHorMx cnyqasx amuccus 3a-
rpsi3HeHKi oT 0B6opyaoBaHWS U KOHCTPYKLMIA Marna no CpaBHEHUIO C BLIAENEHUSIMUA OT YENoBeKa, U €10 MOXHO NpeHebpeYb.
C.1 PacyeTHbllii MeToA onpeAeneHusi KOHLEHTpaLuMM YacTuy,

MeTo4 MO3BONAET OMNpefenuTb KOHLEHTpaLMIoO YacTuL, B BO3yXe B 3aBUCUMOCTU OT pasHbIX CbaKTOpOB‘ |-|pI/| pac-
YeTe UCNOoNb3YKTCA crejytolme Benn4nHbL

L, — pacxog npuTo4Horo Bosgyxa, m3/c;
L, — ofbeM Bozfyxa, MPOHUKaKOLWEero B NOMeLeHUe U3-3a HErepMeTUYHOCTYU (MHUNETpauna Bosayxa), m3/c;
V — obbem nomewyeHus, M3,
X — AoNA peLupKynALUOHHOro Bo3ayxa;
C — KOHLEHTpaLWs YacTuL| B BO3yXe NoMeLeHus, yacTulymS;
C,, — KOHLeHTpaLust 4acTuL B BO3fyXe B yCTaHOBUBLLEMCS PEXUME, yactuwm3,
Cp — KOHUeHTpauus YacTuy B BO3gyXe B Ha4anbHbIi MOMEHT, yacTuym3,
C, — KOHLEHTpaLusa YacTuL B BO3AyXe, NOCTyNaloLLeM 3a CHET UHUNLTpaLmy, qacmq/M:";
CHap — KOHLEHTpaLys YacTuL B HapyXHOM Bo3ayxe, Yactuym>;
t — BpemMs, ¢;
Nyap — 3 PEKTUBHOCTL PUNETPALUKU HAPYKHOTO BO3AYXA;
Mo — 3 PEKTUBHOCTL PUNBTPaLMKU PELMPKYNSALIMOHHOIO BO3AYXa;
S — MHTEHCUBHOCTbL BblAENEHUA YacTuL BHYTPU NOMELLEeHUA YacTuLyc;
&, — akTop 3hPEKTUBHOCTU CMCTEMbI BEHTUNSALMK, B NPaKTUKE pacieToB A1 YNCTLIX NOMeLeHUi  NpuHUMaeTcs
e, =07,
H — ahdeKTUBHOCTb PUNLTPOB;
K4, Ky — KOHCTaHTBI.

KpaTHocTb Bo3ayxooOMeHa onpegensiercsi no opmyrie:

n (C.1)
14

N=

anI‘-II/IHaMVI noABf€eHNUA YacTuy B NOMELLEHNN ABIAKTCA:

Mpuunna MpuBHOCKUMOE YmMCHo YacTuy,
HapyXHblii BO3ayx 1-xx(1- nHap) XLy x Cpppp
pPeLUMPKYNALMOHHBIA BO3AYX xx(1- np) xLyxe,xC
WHUNBTPaLMA Bo3ayxa L,xCy
BblAereHne YacTuL BHYTPU NOMeELLEHUS S

N3 noMeLleHnA YacTulbl yaanaTcA BbITAXKHBIM BO34YXOM!:
Ly=(Ly+L,)xe,xC, (€2

Paaqua MeXAy YUCITOM YacTuLl, KOTopble yaanAaTca U3 NnoMeLleHna U NoABNAKOTCA B HEM B TeYEHUe onpeaeneH-
HOro BpeMeH!, NpuBoAUT K UBMEHEHUIO KOHLIeHTpaL MU YacTuL, B NOMeLWEeHUN.

18
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KoHUEeHTpaLusa YacTuL B YUCTOM MOMELLEeHUN B MOMEHT BPEMEHM ¢ onpefenseTcs no hopmyne:

(C.3)

L
rae k1=ev><Ln><[1+ L"'—X(1—np)];

n

ky=(1=x) x (1 =nygp) x L x CHap+ L,C;.

YpaBHeHue (C.3) COCTOUT U3 ABYX YacTen:
- nepemerHon C,

s ¢ Kt
_ 2 ol
Cvar_(co k_1_k_1 x € )
- M NocToAHHOMN Ci oy’
s k
C +-2

const — k_1 k_1'

TeC= Cvar+ CCOHSt'

MepemMeHHas YacTb XapaKTepusyeT NepexofHbIi NpoLect, Korga YMcToe noMelleHne gocturaeT Tpebyemoro knac-
ca YUCTOThI NOCIe BHECEHUS 3arpAsHeHUA UK Nepexofa U3 aKCMIyaTUpyeMoro COCTOSIHUA B OCHaLeHHoe. Yem Gonblue
KpaTHOCTb BO3A4YX00OMeHa, TeM MeHbLue ANUTENBLHOCTb 3TOM0 NEPEXOAHOTO NMpoLecca, HasbiBaeMoro BpeMeHeM BoccTa-
HOBNeHUA T,

Uneno vactiu B 1 M° BO3ayXa
1010
109£
1082
107
108 .
10° -
10*
10°
10?
10
1

0 10 20 30 Bpems, MUH

PucyHok C.1 — 3aBUCHMOCTb KOHLIEHTpaLMK YacTuL, OT BpeMeHW nocrie Nycka YUCToro nomeLleHus

PAaoM HOpMaTUBHbIX AOKYMEHTOB 3afiaHo, YTo BenuuuHa T, He AofkHa npesbilwatk 15—20 MUH. 310 03HavaeT,
YTO MO UCTEYEHWUU STOro BpeMeHM YncToe nomelyeHue Oyaet paboTaTb B CTaUMoOHaApHOM pexume, T. €. BenuinHa C, .,
JomkHa 6biTb NpeHebpexnmo Manoi.

MpW NpoeKTMpOBaHUM NOME3HO CTPOUTL rpacUKM 3aBUCUMOCTU KOHLEHTPaLM YacTuL, oT BpeMeHu (pucyHok C.1),
KOTOpble HarnsgHO NoKa3sbiBaloT AUHAMUKY NEPEXO[HOro pexuMa u ctabunusauuio paboTbl YUCTOTO NMOMELLIEHUA.

AnutensHoCTL NepexofHoro npouecca AaeT Benu4nHy Tg.
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3HauyeHune KOHLEHTPaLMW YacTUL, B CTaLMOHAPHOM peXxumMe onpegensaeT Knacc YNCTOro NoMeLLeHus.
Mpu NpoekTMpoBaHUK pellaeTcs obpaTHas 3agaqa:; no 3afaHHoi KOHLEHTpaLUM YacTuL (Knaccy YMCTOoThl) onpege-
nseTca HeobxogUMbIA 06beM NPUTOYHOrO BO3AYXa U KpaTHOCTL Bo3gyxoobmeHa (pucyHok C.2).

UcxogHbie aaHHble

{

WN3ameHsieMble napameTpbl

/ N\

KparHocTb OddpekTnBHOCTD
Bo3gyxoo6MeHa unbTpaumm

i

PacueT KOHLEHTpaLMK YacTul, B Boagyxe

{

CootBercTBue Knaccy YUCToThbl

Het ha

{

PacueT cuctembl BEHTUNSILIMK
M KOHAMLIMOHUPOBAHMSI

PucyHok C.2 — MNoa6op KpaTHOCTM Bo3gyxoobMeHa B 3aBUCUMOCTH OT Knacca YnCToThl
1 adppeKTUBHOCTU bunsTpayun Bosgyxa

B npaktudeckoit paboTe yA06HO MONb30BaTLCH NMPOrPaMMOIl pacHeTa YUCTOThl BO3AyXa B YUCTbIX NOMELLEHUSIX,
paspaboTtaHHoi upmon «Camfily (LUseyus) [1].

C.2 YnpolueHHbI# MeToA OLEHKM KpaTHOCTH Bo3gyxoob6MeHa

Camblit npocToit Noaxoa K oLeHke Tpebyemoro pacxoaa NpUTOYHOrO Bo3gyxa 6e3 ydeTa UHdMNETpauumn n apyrux
anemMeHToB popmynsl (C.3) cocTouT B Ucnonb3oBaHnn dopmynsl (C.4):

Cc= Ex 60
L,
rme C — cpeaHas KOHUEHTpaUus YacTuy B Bosayxe B 1 M3,
E — cymMapHas 3MUCCUS 4acTUL| B YUCTOM noMelLieHun (Hanpumep, 5x108 yactuly c pasmepami 2 0,5 MKM B MUH);
60 — 4Mcno MUHYT B Yace,
L, — pacxoa NpUTOYHOrO BO3AYXa, M3y,

OueHKa KpaTHOCTU BO34yX00GMeHa ANA YUCTbIX MOMELLEHU C 3aAaHHbIM NpefenbHbEIM YPOBHEM MUKPOOHBIX 3a-
rpsisHeHunit MoXeT BbITb onpefeneHa cneayowmm o6pasom.

OTnpaBHOI TOUKOW B pacyeTe ABNSAETCS OLeHKa SMUCCUMU MUKPOOPraHW3MOB oT ntofeid u o6opyaosaHus. Ecnu Bbi-
JlerieHne MUKPOOpraHU3MoB 060py10BaHNEM 1 NOCTYNNEHME UX M3BHE Masio, TO YMCO MMKPOOpraHusMoB B 1 M3 Bosgyxa
NpUBNU3NTENBHO PaBHO:

n,X K_x60
- 9" "n
n g, x VxN ' (C.5)
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rme K, — YNUCMeHHOCTb NepcoHana B noMeLleHny;
V — o6beM nomelleHns, M3,
N — KkpaTHOCTb Bo3gyxoobmeHa, 4~
60 — 4ucno MUHYT B Yace;
n, — umncno KOE/MUH, Belgensemblx YenobekoM (KOE — konoHneobpasyioLine efuHnLbI);

g, — aKkTop 3 PEKTUBHOCTN CUCTEMbI BEHTUNALMUM, AN YACTLIX NoMeLeHni g, = 0,7.

COOTBETCTBEHHO KPaTHOCTb BOSﬂyXOO6MeHa MOXET BbITb nony4yeHa Kak:

oMo Ky 60 co
T e, x VX Myopm '

TA€ Nyopy — MPEAENBHO AOMYCTUMOE 3HAYEHNE KOHLIEHTPaLM MUKPOOPraH3MOB, KOE/M3.

3OTn MeToabI MOryT UCNOJ1b30BaTbCA ANA OpVIEHTI/IpOBOLIHOVI OLEHKU KpaTHOCTU BOS,D,yXOO6MeHa. B NPOEKT cregyert
3aKnagblBaTb AaHHbl€ C AOCTATOMHbLIM 3anacom.
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