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BBenenue

Meroguueckne peKOMEHJAIWMH pa3paboTaHel B Pa3BHTHE IMOJOKEHHN
CIT 60.13330.2016  «CHull  41-01-2003  OrtomieHde, BEHTHIAAS
KoHAuLMOoHupoBaHue Bo3nyxa» u  CII 118.13330.2012 «CHull 31-06-2009
OOmmecTBeHHBIE 3MaHUS M COOPYXKEHHS» JUIA pean3alldil  MPOSKTHPOBITHKAMHM
TpeOoBaHMIT HOPMATHBHBEIX JOKYMEHTOB M BBINONHEHHS Ooliee pPaHOHAIBHOTO
npoektupoBanua 1[OJ] ¢ noBbleHHOH 3HEProdP(PeKTHBHOCTHIO W TTOHWKECHHOM
CTPOUTENIEHOH CTOMMOCTEIO, C YUCTOM TIONIOKCHHUM 3apyOeXHBIX CTaHIAPTOB
aMEpPUKAaHCKOTO  O0IIecTBa WH)KCHEPOB IO  OTOIUICHHIO, OXJIMKIACHHIO |
koHauumoHupoBanuo Bo3ayxa (ASHRAE) B o6mactu wnaccuduxamuu O] u
HCIIOTb30BAHMS UCIIAPUTEIBHOIO OXJIAXKICHUSA B HUX.

Wndpactpykrypa mudpoBoi 3KOHOMHKHM COCTOMT M3 KPYIIHBIX, CPSIHHX HU
mainbix LHHO/I: ot LHO/I demepanbroro ypoBHS MomHOCTO 0,2 — 50 MBT mo LIO/I Ha
5 — 20 kBr, mna cucreMoo0pasyrommx YUpPeKACHAN W OpraHwW3aiuii, TaKuxX Kak
LTKOJTBL ¥ KOJUTC/KW; TIOMUKIMHUKH ¥ OOJNBHHMITE, MY3EH M aPXWBbI, PETHOHAJIBHBIC U
MYHUIUIATBHEIE OPTraHBl TOCYAAPCTBEHHOI'O VIPABJCHHUS, CY[Ibl, HPOKYPaTyphl,
otnensl MB/l u npyrue yupexaeHus.

DOJI mamo#t mommoctd Ha 5 — 120 kBT BOCTpeOOBaHBI ¢ pa3sBHTHEM
TEXHOIIOTUH rpaHUYHBIX BhuucieHmit, koraa 70 % — 90 % uudposoii nHopmarmu
obpabarteiBaeTcs u xpanutces B JokarbHOM [{O]l 06bekTa, a 10 % — 30 % — yxoaur B
«o0nmagHoe) XpaHWIHIIIE.

Obremunsas Oonpmme w Manbie [[OJ] crpanbl B HAMOHANBHYIO CETEBYIO
CTPYKTYPY, OOILECTBO HOIYYaeT PsiJ HOBBIX BO3MOKHOCTEH OT e paGoThI.

Hacrosmme MeTommdaeckne peKOMEHAANMH MPEAHA3HAYCHB! U TPUMCHCHHS
MIHPOKAM KPYTOM CIEIHANIICTOB, Ubs ACATEIBHOCTD CBA3aHA C IPOSKTHPOBAHUEM H
HAYYHBIMH UCCIICIOBAHUIMHA B 00NaCTH CTPOHUTEIBCTBA 3AAHHUIT H COOPY KESHHIA.

[IpuMeHeHne HACTOAIMX METOAMUYECKHX PEKOMEHIALH MO3BONAET MOBBICHTD
Ka4eCTBO BHIMOJHIACMBIX MPOCKTHBIX PaboT u camoro Oymymero IO/, cokparuth
CPOKH U CHH3HTh CTPOHTEIBHYIO CTOMMOCTh 33 CUET NCIIONB30BAHHA THIIOBBIX
MOJYJBHBIX TPAKTHYECKHX MOAXOAOB K BHITIOJIHCHHIO pPabOT Ha OCHOBE
YHUPUIEPOBAHHBIX METONK U TEXHOJIOTHIA.

Mertomuueckne PEKOMEHIAAM MOTYT HCHOJB30BAaThCA [UIA  HPOBEACHMS
HE3aBHCHMBIX JKCIIEPTHBIX OLEHOK BBIIOJHEHHBIX paboT, 4Yto obecmeunBaet
CHIDKEHHE PUCKOB BOSHUKHOBCHHS aBAPUIHBIX CUTYALHii U MOBHILICHAC HANCKHOCTH
HKCIUTyaTalliK [ICHTPOB 0OPaOOTKH TaHHBIX.

Meroauueckie pekoMeHJauMKu  pa3paldoTaHbl  ABTOPCKHM — KOJUICKTHBOM
HIT «ABOK» (o-p Ttexn. Hayk C. /. Bypyeé — OTBETCTBEHHBIH HCHOJHHUTEIND,
na-p TexH. Hayk FO. A. Tabynwyuxos, B. C. Bypyesa, C. A. I'acmes, C. B. Muponosa,
0. A. Tpemvsixosa).
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METOANUYECKHUE PEKOMEHJIALIUN

METOJMYECKUE PEKOMEHJIALIMU
I1O MTPOEKTUPOBAHMUIO LIEHTPOB OBPABOTKH JIAHHBIX

1 O6acThL MpuMeHeHHns

1.1 B HacTOAmUX METOIUYECKMX PEKOMEHIALUAX PaCCMOTPEHBI METOABI
TIPOCKTUPOBAHUA CHCTEM TEXHOJIOTHYECKOTO KOHIUIIHOHUPOBAHUA BO3OyXxa
cepeeprbIx 3am0B 11O/ maoit mormaocTr (Muan-110/1), 5 — 9 xBT, a Takke CpeTHUX
u xpymabix L{O]] ¢ moTpednsiemMoit MOITHOCTHIO B ecATKA MBT.

1.2 Meroauueckie  peKOMeHOaUuu  pacmpoctpassioress nHa IO,
Pa3sMEITACMEBIC B KAITUTATEHBIX U BPEMECHHBIX COOPYKECHHUAX.

IO/I mo KOHCTPYKTHBHBIM OCOOSHHOCTAM Pa3IHYatoT Kak:

- KamuTalnbHBIE COOPYXKEHUA —  OTIENbHOCTOAINME, BCTPOEHHBIE W
TIPUCTPOCHHBIE;
- BPEMEHHBIC COOPYXCHHSI — KOHTCHHEPHO-MOIYNbHBIE (KOHTCHHEpHEIE),

BEITIOJTHEHHEIE B cooTBercTBH ¢ [OCT 22853, m pa3melaembie Ha TPyHTE, Ha
METaJIOKApKAce Hag TPYHTOM M Ha KPOBIISAX CYIIECTBYIOMIMX 3AHMAH.

1.3 Buibop xoHCTpykTHBHEIX ocobeHHocTel 1[O]] ompenensercss Ha paHHEH
CTaIV{ MPOEKTHPOBAHHWA B 3aBHCHMOCTH OT Iieieif W TpeOOBaHWH 3aKa3dHKa:
MECTOHAXOKACHUS TUTOIIAKA TIOJI CTPOUTEIBCTBO, 00beMa KaMUTATbHEIX BJI0KECHHH,
BO3MOXKHOCTH HapaumBanus moinHoctd 1{O/] B Oyayrem.

1.4 B mHacTosee BpeMs ONTHMAbHBIA BapHAHT — NPHMEHEHHE MOIYJIBHBIX
TEXHHYCCKUX PEIICHHM, MMO3BOIMIOMNX Haubojiee MOKO MacIuTabMpOBarh MyTEM
COTJIaCOBAHHOTO HAPAIMBAHWS WYHCJIA CEPBEPHBIX CTOCK, MOIMHOCTH CHCTEM
OecriepeOOHOTO MUTaHKS, WHKCHEPHBIX W JAPYTHX CHCTEM, a TAKXKE PACIPenesIsTh
COOTBETCTBYIOIIMM 0Opa30M KalWTaJIbHBIC 3aTPaThl 10 BpeMeHH. llpu 3TOoM
koHCTpyKkTUBHOE ucnonaenne [{O/] MoxeT OBITh pa3IuYHBIM.

1.5 Bce TexHmueckue perieHus, npeactaBiieHHble B pazaene 8 mia LIOJ]
KOHTEHHEPHO-MOIYABHOrO (KOHTCHHEPHOrO) THIA, MOTYT OBITh MPUMEHHMBI K
mobbemM  [[OJl, mepeuncrneHHbIM B 1.2, HE3aBHCHMO OT HMX KOHCTPYKTHBHBIX
0CcOOEHHOCTEH.



2 HopMaTHBHBIE CCHLIIKH

B HaCTOAIINX METOAWYECKUX PEKOMECHIALMUAX HCIONb30BaHbl HOPMATHBHEBIE
CCBUIKH Ha CJICAYIONTHE TOKYMEHTHI:

I'OCT 22853—86 3nmanus mMoOmibHbIC (MHBeHTapHbIC). OOIIMe TEXHHUYECKHE
yCIOBHS

I'OCT P 536232009 Undopmarmonasie TexHONOTHU. HDOpMamoHHO-
BBIYHMCITHTENTbHBIE CHCTEMBI. KOMITIEKThI BEIYMCITHTETBHON TEXHUKH (KOMITBIOTEPHBIE
KJIAcChl) A  00IIe00pa3oBaTeNIbHBIX  YUPSKACHHH. XapakTepUCTHKHA KavecTsa.
Texunueckue TpeboBaHms

I'OCT P EH 7792014 O®OunbTpsl OYHUCTKH BO3AyXa OOIIET0 HA3HAUCHUA.
Onpenenenne 3GPeKTUBHOCTH HUIBTPALUAN

I'OCT P HCO/M3K 30134-1-2018 UnudopmaunonHsie TeXHOJOTHH. LIeHTpHI
ob6pabotku maHHbIX. KimoueBbie mokasarenm sddextuBHocTr. Yacth 1. OcHOBHBIC
TOJIOKEHHA B 001Ime TpeOOBaHMs

I'OCT P UCO/M3K 30134-2-2018 UndopmaunonHsie TeXHOJOTHH. LIeHTpHI
obpabotku  nmaHHbIX. KiroueBsie mokazarenmu  sddekrtuBHocTH.  Yacte 2.
Koaddurmment saeprosddexrusroctr (PUE)

CI160.13330.2016 «CHull 41-01-2003 OromieHne, BEHTHIALMA H
KOHIWIMOHUPOBAHHUE BO3AyXa» (¢ m3meHeHuem Nel)

CIT1118.13330.2012 «CHull 31-06-2009 OOwmecTBeHHble 30aHHA U
coopyxeHus» (¢ m3meHeHussME Ne 1, Ne 2. Ne 3 Ne 4)

IIpumeuanue — Ilpu mONB30BaHMM HACTOSIIMMH METONWYECKHMH PEKOMEHIAIMSIMA
nenecoobpasHO IIPOBEPUTL HEHCTBHE CCHUIOYHBIX JOKYMEHTOB B HH(MOPMALMOHHOH CHCTEMe
ofmero mone3oBaHuMs — Ha oduuuanbHOM caiite denepanbHOro0 areHTCTBa MO TEXHHYECKOMY
PEryJIMpOBaHMIO W METPOJOTMH B ceTH HHTEepHeT WM MO eXeromgHoMy HH(POPMALMOHHOMY
ykazaremo «HauuoHanpHble CTaHZApThI», KOTOPBIN OMyOIMKOBaH MO COCTOSIHHIO Ha | siHBaps
TEKyIIero rojia, ¥ IO BBINYCKAM €XEMECSYHO H3AaBaeMOro HWH()OPMALMOHHOIO YKa3aTes
«HanuoHanbHbIe CTaHAAPTED 3a TeKymuii roa. Eciu 3aMeHeH CChLIOUHBIN JOKYMEHT, Ha KOTOPbIA
JaHa HENAaTHPOBAHHAS CCBUIKA, TO PEKOMEHYETCS HCIONb30BaTh JEICTBYIOLIYIO BEPCHUIO 3TOrO
JOKYMEHTa C YU€TOM BCEX BHECEHHBIX B JIAHHYIO BEpCUIO M3MeHeHui. Ecnu 3aMeHeH CChbUTOUHBIH
JNOKYMEHT, Ha KOTOPBIH JjaHa NaTUPOBaHHAs CChUIKA, TO PEKOMEHAYEeTCs HCIIONBb30BATh BEPCHUIO
3TOr0 HOKYMEHTA ¢ YKa3aHHbBIM BbIIIE FOAOM YTBEpKIAeHUS (mpuHsitusi). Eciu mocie yTBep:KIeHUs
HACTOSIIUX METOOMYECKUX PEKOMEHJALWi B CCBUIOYHBIM MOKYMEHT, Ha KOTOPBI HaHa
NaTUPOBAHHAS CCHUIKA, BHECEHO H3MEHEHHE, 3aTparuBaroliee IOJOXKEHHe, Ha KOTOpOe MaHa
CCBIIKA, TO 3TO IIOJOXKEHHE PEKOMEHIyeTCsl NPUMEHATh 0e3 yuera JaHHOTrO u3MeHeHusa. Ecnu
CCBUTOYHBIH TOKYMEHT OTMEHEH Oe3 3aMEHBI, TO MOJIOKEHHE, B KOTOPOM JaHa CChUIKA Ha HETO,
PEKOMEHIyeTCsl IPUMEHATb B 4acTH, He 3aTparuBawolieit oty cceuiky. CBemeHust o AeHCTBUU
CBOAOB TpPaBHJ MOXKHO IpoBeputs B DenmepanbHoM uHbPOpMamoHHOM (OHAE TEXHHUYSCKUX
peri1aMeHToB U CTaHIAPTOB.



3 TepMuHBI H onIpeeIeHUSs

3.1 B HacToAIMX METOJMYECKHMX PEKOMEHIAIUAX MPUMEHEHbI CIICAYIOIUE
TEPMUHBI ¢ COOTBETCTBYIOLMMHU OMPEACTEHUAMMU:
3.1.1

meHTp oopadorku gannbix (data centre): CTpyKTypa WM rpymma CTPYKTYp,
TIpeIHA3HAYCHHBIX Ul LECHTPAlM30BAaHHOTO  pa3MEIIEHUS, OpraHH3aIuu
B3auMoJeHCTBHS U dKciutyaraiun UT-cucreM, ceTeBoro u TeleKkOMMYHHKALIHOHHOTO
o0opyoBaHusA, 00€CHEUNBAOIINX BO3MOKHOCTh OKa3aHWA YCIyr B OO0JIacTH
XpaHeHusi, OOpa0OTKM W Tepelayd JaHHBIX, a TaKke Bce OOBEKTBI |
HHGPACTPYKTYPHI, HCHOIB3YEMBIC IS PACIPEACICHUA SJICKTPOSHEPTHH U KOHTPOJLA
Cpeosl B COYCTAHWH CO CpPEACTBaMH obOecneucHHUs TpeOyeMmoil YCTOHYMBOCTH H
6e30MacHOCTH AJIsl JOCTHXKCHHS JKEJIAEMOT0 YPOBHS JOCTYIMHOCTH OKAa3BIBAEMBIX

YCIIyT.

Ilpumeyanus

1 CrpykTypa MOXET COCTOATb M3 HECKONBKMX 37aHHil W (MJIH) 30H, BBIMONHAIOLINX
BCIIOMOTaTeNbHbIE (yHKIUH IS TOANESPIKKH OCHOBHOM.

2 I'panunsl HeHTpa 06pabOTKY NaHHBIX KaK COBOKYITHOCTH CIIELHAIH3UPOBAHHBIX CTPYKTYP
u(WIH) 30H, B KOTOPBIX pa3MenteHbl MT-crcTeMbl, KOMMYHHKALHOHHOE 000pyIOBaHHE U CPeNCTBA
KOHTPOJS Cpebl, MOTYT OBITh ONpeIeNeHbl B paMKaxX IpaHUL Gosiee KPYTHOIl CTPYKTYpHI A
3IaHUS.

[TOCT P MCO/M3K 30134-1-2018, mynkr 3.1.4]

3.12 cucTteMa TEXHOJOTHYECKOT0 KOHIAMIHOHHPOBAHUSI  BO3IyXa
(processair-conditioning system): Kommiekc oGopymoBaHus s CO3JaHUS U
aBTOMATHYECKOTO MOJICPKAHUA B 3aKPBHITHIX MOMEIICHUAX M CPEACTBAX TPAHCIIOPTA
MapaMeTpoB BO3AYLIHOW cpensl (TeMIepaTryphl, OTHOCHTEIHLHON BIAXKHOCTH,
YUCTOTH, COCTAaBa, CKOPOCTH JBW)XEHHA W [JaBICHMS BO3/AyXa), Haubonee
OMaroOmpHATHBIX  UIS  BEJCHHS  TEXHOJOTHYECKMX  IPOLIECCOB,  JIEHCTBHS
obopynoBanus W IPUOOPOB, OOECHEUEHUSA COXPAHHOCTH IIEHHOCTEH KyNbTyphl M
HCKYCCTBA M T. 1.

3.13

cepBep (server): COBOKYTHOCTh CpPEICTB BBHIYHCIHTCIGHOW TCXHHKH W
NPOrPaMMHBIX ~ CPEACTB, NpPeJHA3HAYCHHas Ul YNPAaBICHHUA, XPAHCHHS,
TIPeACTaBICHN WHOOPMAIAW B JIOKAIHGHOH BBIYHCIHTEIBHON CETH IS paboumx
MECT ¥ APYTUX CETEBBIX YCTPONCTB.

IIpumeuanue — CepBep COCTOUT H3:

- 6a30BOr0 KOMILIEKTA CePBEPa;

- IBETHOT'O BUACOMOHUTOPA,

- IIPOrPAMMHBIX CPEJCTB, OIpeResIomUX (yHKIHOHAILHOCTD CepBepa.

[TOCT P 53623-2009, nynkr 3.10]

3.1.4 wmammHebiii  (cepBepusbiii) 3an  (data  hall):  Beinenennoe
TEXHOJOTHYECKOe MOMEINEHHE CO CHENHaTbHO CO3NAHHBIMH M IIOJICPKABACMBIMH
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YCIOBHAMH  JUIA  pa3MeIieHHs W (QYHKIMOHMPOBAHWS  CEPBEPHOTO  H
TENIEKOMMYHHUKAIIMOHHOTO 000Dy I0BaHUS.

3.1.5 cepsepHasi croiika (IT equipmen track): Merammnueckuii Kapkac,
ycranasiuBaembii B 1lOJ], cepBepHbix 3anax, KOMIIBIOTEPHBIX KOMHATaX M
KOMMYHHKAIIAOHHBIX ~ y3JIaX, OCHOBHOEC HA3HAYEHHE KOTOPOTO0 — HAaIEKHOE
pasmerneHne cepeepor dopm-pakropa 19”.

3.1.6 xosoaubiii xopumop (cold aisle): Kopmaop ¢ oGpalieHHBIMH BHYTPB
HETO JIMIICBHIMA CTOPOHAMH CEPBEPHBIX CTOCK.,

MMpumeuanue - lNogaua OXNAKACHHOrO BO3AyXa B KOPHAOP MPEAYCMATPHBACTCA C YYCTOM
ﬂauﬁonee 3(1)(1)e1cm51—10r0 OXJIDKACHUA MTOBCPXHOCTH JHLICBBIX CTOPOH CCPBEPHBIX CTOCK.

3.1.7 ropstunii kopugop (hot aisle): Kopunop ¢ oOpanieHHbIME BHYTpb HEro
THUIBHBIMH CTOPOHAMH CEPBEPHBIX CTOEK.

MMpumeuanue - Ilogaua Harperoro Bo3ayxa OT 0GOPYJOBAaHHMS, PA3MCIICHHOTO B CCPBEPHBIX
CTOHKaX, MPEAYCMATPHBAETCS B KOPHIOP, & 3aTeM B GIOK KOHIHIHOHHPOBAHKS BO3yXa CCPBCPHOrO 3aj1a.

3.1.8

ko3 duunent sHeproddpdextuBnoct, PUE (power usage effectiveness,
PUE): Ortnowenue o6inero sHepronotpeliieHus meHTpa o0paboTku HaHHBIX K
sHepronorpetiennto M T-000pymoBaHHUA, BBHIUYHCICHHOMY, W3MEPSHHOMY WM
OLICHEHHOMY 3a TOT € [EPUO/I BPEMEHH.

INIpumeuanue - HHorma wucnonesyercs obOpatHoe 3HayeHne PUE, Ha3sbiBaeMoe
ko3 urenrom sneprospdexrusHocT HHPpacTpykTypsl HeHTpa 0opadorku naHubix (DCIE).

[TOCT P UCO/MOK 30134-2-2018, mynkr 3.1.3]

3.2 B HacTosMX METOAUYECKHX PEKOMEHJALUAX NPHUMEHCHbI CIICAYIOIIHE
0003HaYEeHNA U COKPALLECHHUA:

ABXM — abcopOuroHHasd XOIOAWIbHAS MaIIHA,

TIKXM — napokoMOpecCHOHHAs XOJIOIMIbHAS MATNHA,

CTKB - cucrema TEXHONIOTHYECKOTO KOHIUIMOHUPOBAHUS BO3LyXa,

T3 — TexHUYECKOE 3aJaHNUE,

TOC — Tenmo3neKTpOCTaHINS,

O/ — uenTp 00pabOTKH TaHHBIX;

PUE - ko>(dumuent s5eproddheKTHBHOCTH.




4 O0wHe noJ10KeHus

41 B MeTogMYecKHX  PEKOMEHIAMAX  PAaCCMOTPEHBH  OCOOSHHOCTH
npoextupoBanusa LIO/] mia obecneuenns peanmzamuu tpebosanmii CIT 60.13330, a
TaKKe BOIPOCHL

- TIOBBIIIICHNS YPOBHS 0€30MAaCHOCTH MPOBENEHHA pa0oT IO MPOEKTHPOBAHUIO,
MOHTaXy, MyCKy, HalaKe W BBOAY B OKCIUIyaTallll0 HW TEXHUYECKOMY
OOCITY>KMBAaHHIO CHCTEM BHYTPEHHETO WHKCHECPHO-TCXHHMIECKOTO OOCCIICUCHIS
30AHAW U COOPY KCHHI,

- 3¢hpeKTHBHOCTH MCIIOIB30BAHMS SHEPTOPECYPCOB;

- CHI)KEHMS YPOBHS MOTEPH TEIUIA B 3MAHUAX W COOPYKCHUAX W ONTHMH3ALUH
TEXHHYECKHUX PELICHUH NPH pa3paboTke NIPOEKTOB CHCTEM BHYTPEHHETO HHIKEHEPHO-
TEXHUYIECKOTO 00CCIICUeHNA 3AaHMI H COOPYIKEHHIA.



5 T[MapameTpbl Bo3ayXa LIEHTPOB 06paboTKMN AaHHbIX

51 OnTtumanbHble W [JONYCTUMble napamMeTpbl BO34yxa LIEHTPOB
06paboTKM faHHbIX

511 OnTtumanbHble W AONYCTMMblE NapaMeTpbl BO34yXa Ha BXO4e B
cepBepHOe 060pyA0BaHME PEKOMEHAYETCA NpUHUMAaTL No Tabnuue 5.1 ¢ yvetom I-d
Avarpammbl, NpuBeLeHHON Ha pucyHke 5.1,

PucyHok 5.1 - Anarpamma l-d ¢ guanasoHamu onTyMasibHbIX M AONYCTUMbIX MapaMeTpoB BO3ayxa

uon



Tab6nmuua 5.1 — OnrumanbHbie U AOMYCTHMEBIE mapaMeTphl Bozmyxa [10O]]

Juana3ox Jlmanason | MakcumanbHas
Juamnazon
TMapameTpet Tun UT- TEMICPATYD | o sewocTr | TOCPATYP | ToMHCpaTypa
Knacc ) 0 CyXOMy TOYCK TOYKH POCHL
BO3/yXa oGopynoBaHus BO3AYyXa, >
TEPMOMCTPY, o pocet, 15, T waxe,
T. . °oC ¢, 70 °C °C
OntumanbHbie Al— | Bce He Berme
(pexomcHayembie) | A4 18—27 60 -9—13 —
Jonycrameie Al Cepsepsl
maciraba
KPYIHOTO
MPCANPUATHA, 15—32 8§ —80 -12—17 17
CHCTEMBI
XpaHeHHS
JAHHBIX
A2 Cepaepsl, 10—35 8§ —380 1221 21
A3 CHCTEMBL 5—40 8§ —85 -12—24 24
A4 XPaHEHHA
JIAHHBIX,
NIGPCONANPHRIC | 5 __ 45 8—90 | -12—24 24
KOMIIBIOTEPEL,
pabounc
CTaHIIUH

5.1.2 PaGoumii nuama3oH mapaMeTpoB BO3AyXa B xoioaHom kopupope L[O/]
PEKOMEHIyETCS ONPEACNATh MCXOII M3 Ha3HaYeHUA W QyHKOmii pa3pabaTeiBacMOro
MO/ B cootBercteum ¢ T3 (Tabmmma 5.1).

5.1.3 Ilocne onpeneneHus Ouana3OHa BO3MOXKHOTO H3MEHEHHsS IapaMeTpPOB
BO3IyXa B XOIIOJHOM KOPHAOpE CledyeT MNPUHHMATh HH)KCHEPHbIE DPEIUeHHsS MO
o0ecreueHnI0  3aJIAHHBIX TApPAMETPOB  BO3JyXa XOJOJHOTO KOpPHAOpa B
KPYIJIOTOAHYHOM  SKCIUTYaTallMOHHOM [HKJIE ¢ HPHOPHTETOM TIPUMEHCHHS
9HEProd(PEKTHBHBIX M OKOJNOTHYHBIX MH)KEHEPHBIX PEIUEHHH CO CHMXEHHON
CTPOUTENIBHOW CTOMMOCTBIO.

5.2 Quncrka BO3ayXa OT NbLJIH

52.1 Mammaasie (cepephsie) 3anel  1[OJ] mnpeaHasHaYeHH UL
obcmyxuBanmst CTKB, OCHOBHBIM MOJB30BATENEM IOATOTOBJIIEHHOTO BO3AyXa
SBJISIETCS CEpBEPHOE 00OPYAOBAaHHE.

5.2.2 B cepsepnbix 3anax [{O]l pexoMeHaAyeTCA MPUMEHATH IBYXCTYNEHUYATYIO
OYHCTKY BO3yXa OT MbUTH. B mepBoii crynenu — ¢uibTpsl rpyboii ounctku G4, Bo
BTOPO#l — punbTpsl ToHKOM ouncTku F7 (kmaccudukamuu ¢punptpos mo FOCT P EH
779).

5.2.3 MeponpusTHSs 110 OUHCTKE BO3AyXa HEOOX0IMMO HAMEYATh TOJIBKO IIOCTE
aHaIM3a HCTOYHHMKOB MexaHudyeckod meutn B Bo3ayxe LIOJI, BBHUay ToOro, uro
MpUMEHEHHe JBYXCTyneH4aToit ouncrku Bosayxa (G4 m F7) B TeueHme Bcero roaa
CO3MaeT a’POJAMHAMHYECKOE COMPOTUBIICHHE, TPEOAOIEBAEMOE C  PACXOAOM




3NMEKTPNYECKO MOLHOCTA BEHTUNATOPOB, T.. C YBe/NM4YeHUeM 3HauveHus PUE wu
poCTOM (hHaHCcoBbIX 3aTpaT B CTKB.

PekoMeHAyeTCs  MpoBeAeHMe  CMeuuann3mMpoBaHHbIX  M3bICKaHWA Mo
3anblIeHHOCTY BO34YyXa HaCceNeHHOoro NyHKTa, rae pasmeldaerca LLOA.

5.2.4 3anblNeHHOCTb BO3fyXa HaceneHHoro nyHkra [1] fo/kHa cocTaBNsATh He
6onee 1,0 mr/m3.

Ha pucyHke 5.2, B KauecTBe nMpumepa, MpuBeAeHa CXema pasMeLleHus
aBTOMaTUYECKNX CTaHL M MOHUTOPMHIa aTMoctepHoro Bo3gyxa ACM-AB B CaHKT-
MeTepbypre.

@ *k
CecTpopeuk i
Mapronoso
\ oT
9 W
’ W N Boesonoxck™"
~ KpoHa!e T q) %
@ © o~
Bonsiuiast 1*opo

c?IHAMS -

y 9 ?  caH
9 0 )uysipme Puvereneso
Meteprod
W a" 9N a
gy e T e o Cacpsona
X
Kfao
KpacHoe Ceno
Maroe Kapmmo MywKnH
Pyccko-BbicoLkoe 9

Maenosck

PucyHok 5.2 - Cxema pa3meLLieHNsi TOUYEK KOHTPOSA COCTOSHMS BO3AYLIHOMO 6acceiiHa r.CaHKT-
MeTepbypra

MpumeyaHue —OpraHbl 5KONMOFMYECKOr0 KOHTPO/S BeAyT HempepbiBHbIE HabMOAeHUS 3a
COCTOSIHMEM BO3AYLUHOTO GacceiiHa: OMpeaenstoT YPOBHW 3arpsisHeHUs aTMOCHEPHOro Bo3ayXa,
(hopMUpYIOT 1 BeAyT 6aHKM AaHHbIX O 3arpsi3HEHNM aTMOCHEPHOTO BO34yXa, NPOBOAAT NOATOTOBKY
W NpegocTaBieHne MOTPEOUTENSM aHAIMTUUECKOW U pacyeTHOW WHGhopMauuu O 3arpsisHeHuUM
aTMOC(epHOro Bo3ayxa.

Mpumepbl HabntogeHnn ACM-AB nokasaHbl Ha pucyHke 3.bab.



CraHuma 19

a - paHHble ACM-AB Nel9 (BonxoHckoe w., 116) 0 AMHaMuKe 3arpsasHeHUst aTMOC(epHOro
Bo3ayxa 3a 30 fH.;

6 - faHHble ACM-AB Nel4 (YTkvH np., 16) 0 AMHaMuKe 3arpsAsHeHUs aTMoctepHoro
Bo3ayxa 3a 30 AH.

PrcyHok 5.3 - [laHHble aBTOMaTUYECKMX CTaHLMIA MOHUTOPUHIA COCTOSHNS aTMOC(EPHOro
Bo3fyxa r.CaHkT-leTepbypra

5.25 [na MHCTPYMEHTaNbHOr0 KOHTPONS YPOBHSA 3aNblNEHHOCTU HapyXHOro
BO34yxa 1 Bo3gyxa LlO/Jl Heobxoaumo BKNoUaTh B CTKB MblieMep MPOMbILLIEHHOTO
HasHayeHus (PUCYHOK 5.4), npefHa3HaYeHHbIN ANS U3MePEeHUS KOHLEHTpauuu nbliau
B ra3soBO3JYLUHbIX Cpeaax.

MpumMmeyaHune - [NS CHWKEHWS 3aTpaT PEKOMEHAYeTCs NpPUMEHEHMEe MblNeMepoB
0TEYEeCTBEHHOI0 MPOM3BOACTBA.

Mbinemep npefHasHayeH 419 U3MEPEHNS 3anblIEHHOCT HAPYXXHOTO BO34yXxa U
Bo3ayxa LJO/, a CTKB - 415 apXMBUPOBAHUS Pe3yNbTaTOB M3MEPEHWIA.



PucyHok 5.4 - Tbinemep

5.2.6 B 3aBMCMMOCTYM OT Mepuofa roga v KnMMaTuyeckux ycnoBuii MeCTHOCTH
Heob6X0AMMO YYMTbIBaTb Pe3ynbTaTbl M3MEPEHMIE 3anblNEHHOCTY TEPPUTOPUN (BbiLLe
nnn Hmxke MNMAK).

5.2.7 Mo pe3ynbTaTam WM3MEPEHMS 3arMblIEHHOCTM HApY>XHOrO BO34yXa HuXe
MAK (NpeMmyLiecTBEHHO XOMOAHbI W MEPEXOAHbIA MNepuogbl rofa) [AO/MKeH
OTKPbIBAaTbCSA NepenyCcKHONM KnanaH, YCTaHaB/MBaeMbIl BO (DPOHTa/IbHOM CEYEHWU
(hnnbTPOB (PUCYHOK 5.5).

1- kopnyc; 2 - uNbTPytOLLME NaHenu; 3 - NepenyckKHoli KnanaH
PucyHok 5.5 - Cxema pa3meLLeHUst NepenyCcKHOro KnanaHa B psagy KacceTbl PUAbLTPYIOLLNX
nawxenei

5.2.8 B Tennbllii nepuof rofa, B YC0BUsAX AeliCTBMS COMHEYHON pagmauuv v
nofLbeme MeNKOAMCMEPCHON MbIAM C FPYHTA BOCXOAALLMMU MOTOKaMMW MeperpeToro
BO34yXa, NpW BO3pacTaHWM 3anblfieHHocTM Bbiwe [MAK, TpebyeTcs 3akpbiBaTb
KnanaHHble rpynnbl nepenycka BO3Ayxa A4 HanpasfieHMsA MOTOKa BO3fyXa 4epes
(hUNbTPYHOLLME NaHeNw.

5.2.9 Mpwu pasmewieHun LIOA B6nam3mn TAC, ocobeHHO paboTatowmx Ha yrie,
peLleHne Npo6siemMbl 3anblIEHHOCT Hapy>KHOro BO3AyXa TPebyeT He CMIOXHbIX, HO
cneymabHbIX MepONPUATUIA.
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6 KOMMOHOBOYHbIE PeLLeHUS M0 CepBEPHbLIM CTOMKaM B MalLMHHbIX 3a/1ax
LeHTPOB 06paboTKM AaHHbIX

6.1 Hes3aBncMMo OT MHTerpanbHoii mowHoctn LJOJ, 06paboTka, nepegaya v
XpaHeHVe AaHHbIX MPOMCXOAAT B OTAeNbHbIX cepBepax (PUCYHOK 6.1), KoTopble
rpynnupytoTca B CEPBEPHbIX CTOMKaxX (PUCYHOK 6.2), pasMellaeMbiX B MalLMHHbIX
(cepBepHbIX) 3anax (PUCYHOK 6.3).

PucyHok 6.1 - BHelHW BUj cepBepoB

PucyHok 6.2 - O6Luii BUA CepBePHbIX CTOEK A/1s pasMeLLeHsl CEPBEPOB



PUCYHOK 6.3 - TpuMepbl pasMelLeHnsi CepBepHbIX CTOEK B MALLIMHHOM (CepBepHOM) 3ase

6.2 CepBep - eAMHWUYHbIA O6BLEKT, KOTOPbI 06CAYXMBAET KPYrnoroguyHo
(hyHKUMoHMpytowas CTKB. B kauvecTBe efMHUYHOrO 06beKTa cnefyet NPUMEHATb
CepBepPHYI0 CTOMKY (PUCYHOK 6.4), NOCKOMbKY B paMKax OfHOW CepBepHOl CTOMKU
napaMeTpbl BO3AyXa Ha BXOf€ YCNOBHO OfMHaKOBbI.

PucyHok 6.4 - Tlpumepbl cepBepHbIX CTOEK C cepBepaMu

6.3 [Ona oteBoga TennoTbl OT TEN/OBbLIAENAOWMNX 3/1eMEHTOB B BO34yX
cepeepHoro 3ana LIOJ, NpMMEHSIOT BCTPOEHHble BEHTWUATOPbI, aBTOMATUYECKM
ynpasnsemble  cepBepoM. [1pou3BOAMTENBLHOCTL  BEHTWAATOPOB  3aBUCUT  OT
(haKTUYecKoli TemnepaTypbl BO3AyXa BHYTPW CTOWKMW, KOHTPOAMPYEMOI AaT4YUKOM
cepsepa.
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6.4 Mpu npoekTupoBaHumn cnefyet npesycmarpusats CTKB, kpyrnorogmyHo
obecneunBaroLLyto 3afaHHble NapameTpbl BO3A4yXa Ha BXOAEe B CEPBEpbl, T.e. B 30HE
X0M0AHOM0 KOpMAOpa MalMHHOMO (CepBEPHOro) 3ana.

7 PelweHnss no oxnaxAeHWO Bo3gyxa LEHTPOB 00paboTKM [JaHHbIX,
OLeHKa 3 (PeKTUBHOCTY peLleHnii

OTBOg TeNNOThI, Bblgensiemoii cepsepamm 13 LIOM, B COBPEMEHHbIX YC/TOBUAX
PEeKOMEHAYeTCA OCYLLECTBATb NPW UCMO/b30BaHWUMN CIEAYIOLMX CUCTEM:

- MOBEPXHOCTHbLIX BO34YX00XNaguTeNeil W YCTaHOBOK WCKYCCTBEHHOMO
oxnaxgeHusa (MKXM nam ABXM) - cm.7.1;

- UCNApUTENLHOTO OXNIXKAEHUS - CM. 7.2;

- C MOMOLLIbIO BEHTUNALMOHHOIO BO3gyxa - CM. 7.3.

7.1 Vcnonb3oBaHWe MOBEPXHOCTHbIX BO34YX00X/JaAuTeNneil U yCTaHOBOK
WCKYCCTBEHHOI0 OX/10KAEHNSA (MapOKOMMPECCUOHHbIX NN abCcoPOLIMOHHbIX)

7.1.1 CepsepHas cTolika (Tennosblgensiowmii 06beKT) COAepXuUT B cebe
cepBepHOe 060pyAoBaHME CYMMApPHO MOLLHOCTbIO 5-30 KBT. BHyTpu cepBepHOro
obopypoBaHuA paboTatoT BEHTUIATOPbLI, 064yBaroLLMe paguaTtopbl 0TBOAA TenoThl
OT NeperpeBaoLLmMXcs B npouecce paboTbl 31eMeHTOB (PUCYHOK 7.1).

IHYYUULUUAIHYYYAYHYYYYYYYYYYYYYYYYYYYYYYUNSYYYY YA

X0noaHblii KOpUAop Topsumii Kopuaop

PucyHok 7.1 - Cxema MalUMHHOIO (CepBEpPHOro) 3ana

7.1.2 Xonogonpou3BoanTeNbHOCTL  MPOEKTUPYEMOrO  BO3AYyX00XnaauTens
JOMKHA OblTb [JOCTATOYHOM AN acCUMWUAALMKU TenaoTbl OT CEPBEPHON CTOMKM,
OCBeLLEeHNA 3ana, CeTeBbIX BEHTUNATOPOB W TEMMNOBbIX MNPUTOKOB B  3a,
MOCTYNAIOLWMX U3 CMEXHbIX MOMELLEHNIA 1 paboTatoLLMX B 3aN1e M0fei.

7.1.3 B MalluHHbIA (cepBepHblid) 3an LOJ cnefyeT nofasaTb HapyXHbli
BO34yX, 06ecrneymBas KpaTHOCTb BO3gyxoob6meHa B 0,5 4"l (¢ yyeTom paboThl
nepcoHana LLO/J], B Te4eHve NPOLOMIKUTENLHOIO MEPUOLa BPEMEHN).

7.1.4 Pacxof OXNaXAeHHOro BO3fyxa [JO/KeH 6blTb He MeHee pacxofa
BO34yXa, MEpPeMELLaeMOro BEHTWAATOpPaMM  CEpPBEPHOro  060pyAoBaHMS  BO

13



n36exaHve NOCTYMNMEHUS YaCTW BO34yXa B 30HY WMX BCACbIBAHUA, T.e. B XO/IOAHBII
KOpWAOP, YTO MPYBEAET K AecTabunmnsauuy ero TemnepaTypHoro pexumma.

7.1.5 Tpn HernocpesCcTBEHHOM ncnapeHnn XnafjareHToB B
BO34YyX00XN1aAuTeNsaxX Heo6X0AMMO KOHTPONMPOBaTb TEMMEPATYPY WX KUMEHUS.
CnepyeT yunTbIBaTb, YTO NPV MEPexode 3HauyeHWid TemnepaTypbl KuneHus ot 5 °C K
10°C  3HEpProeMKOCTb  XONOAMMBHOTO  LMKMA CHUXAeTCd, a XONOAW/bHbIN
KO3(h(hMLMEHT pacTerT.

Ha pucyHke 7.2 nokasaHa CXema pasMeLleHns BO34YX0OXNaauTens B
MalLUMHHOM (cepBepHOM) 3anie. Bo3ayxooxnaanTenb MOXeT ObiTb YCTaHOBMEH Kak B
MalLUMHHOM (CepBepHOM) 3a/1e, TakK U B KOHAWLMOHEPE, pasMeLLeHHOM 3a rpaHuLamMu
MallMHHOro  (cepBepHOro) 3ana. OAWH  KOHOULMOHEP MOXET 06CnyXunsartb
HECKO/IbKO MaLLMHHbIX (CepBEPHbIX) 3a/10B.

tw\ —TemnepaTypa X0/10J0HOCMTENA HAa BXOAe B annapart; tw. —TemnepaTypa X01040HOCUTENs Ha
BbIXO/e 13 annaparta
PUCYHOK 7.2 - Cxema OXNaX[eHWsi BO3AyXa MallMHHOIo (CepBEpPHOro) 3a1a ¢ MOMOLLbIo
NMOBEPXHOCTHOFO BO3YyX00X1afnTeNst

7.1.6 TIpuUHMMas WMHXXEHEepHOEe peLLeHne Mo YCTPOMCTBY oxnaxaeHusa LIOA,
CnefyeT yumTbiBaTb OLEHOYHBIA pacxof Bo3ayxa Ha 1,0 KBT MOLYHOCTM CepBepoB,
KOTOpbIii cocTaBnseT 250 - 300 M3y, T.e. NpU MOLLHOCTY CEPBEPOB 3a1a, Hanpumep,
B 500 KBT 06wwii pacxof Bo3gyxa cocTaBnseT okono 150 000 m3u. B atom cnydae
KOHAMLMOHEpP BbIXOAWUT M3 CTaHAAPTHOro A4NS M3roTOBUTENEl TMMOPa3MepHOro psaa
C YBENMYEHVEM €ro CTOMMOCTM, rabapuToB BO34YXOPacrpefeuTeNbHbIX CeTel,
YCNOXHEHMEM UX TOMOJIOTUN U, KaK CNefCcTBYe, BO3pacTaHWeM aspofvMHaMUyecKoro
COMPOTUBNEHUA CETU, CHKEHWEM 3HeproaddektmsHocTn IO 1 pocToM 3HauYeHWs
PUE.

7.1.7 CnepyeT yunTbiBaThb, UTo (hakTnyeckuin KA Hambonee apheKTUBHbIX
BEHTUNATOPOB  C  3arHYTbIMM Hasaj  JionaTtkamu, paboTalowmx  Ha
BO3fyXxopacrnpegennTensHyto CeTb, cocTaBnseT He 6onee 0,65, a He 0,75 (cornacHo
TEXHWYECKUM XapaKTepucTkaMm 060pyLoBaHNs).
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Ilpumeuanue — BBeneHue adpoOAMHAMMHYECKUX YCOBEPLICHCTBOBAHMI JUIsI Pa3sBUTHA
a3POAMHAMHYECKOTO KauecTBa CeTeil BO3MYXOBOAOB MOTpedyeT OT pa3paboTyMKa CrELHaTbHBIX
3HAHUI ¥ HABBIKOB M YBEJIMYHT 3aTPAThl HA BO3yXOPACIPENSIUTENbHbBIC CETH.

7.1.8 Pemenust mo pa3sMENICHUIO BO3Ayxooxiamutenci B momenieHnn 110O]]
JIOJOKHBL OBITh TPOAHATM3UPOBAHBI HA TMPEANPOSKTHOM 3Tale C yYETOM OLEHKH
BEIIMYHUHBI SHEPronoTpebnenus uxenepHolx cucrem LO/1.

Ipumep 1 — Acnexmot pabomut ITIKXM u ABXM ¢ npunodcenuu K 3adauam
1[O/], ananu3 unyiCeHEPHBIX CUCMEM € ROSUUNUN IKOHOMUKU U IKON0ZUU

HcxonHbie nanuble:

B xomomunsHyto cucremy Bxogutr IIKXM kak CcOCTaBHOI 3JIEMEHT.

DakTHUECKHIT XOJIOAMITBHEIH KO3()PHITHEHT YCTAHOBKHA COCTABIIAET

& = Qo/Po ~ 3,0, (1)
rae Qo — XOI0AOTPOH3BOAUTEIIFHOCTS YCTAHOBKH, KBT;

Py — motpebisieMas IIEKTPHYCCKAs MOIHOCTh YCTAHOBKH, KBT.

3amac 1o X0JI0A0NPON3BOANTEILHOCTH — 7 %.

ITopsmok pacuera:

[Tpu 3amace XO0JI0IOTIPOU3BOAUTEILHOCTH 7 % W (PaKTHUECKOM XOJIOAUIBHOM
ko3bdurmente & = 3,0 (bopmyna (1)) nonyuyaem:

Qo= 1,07Quon,

e Quox — TemioBsiaenenus B [[O/], kBT.
[NoTpebnsgeMas SIEKTPUYECKAs. MONIHOCTh YCTAHOBKH XOJIOAMJIBHOM CHCTEMEI

(6e3 yueTa CeTeBBIX BEHTH/IATOPOB):
Po=1,07/3Qu0n = 0,356 Quon-

SddexrrBHocTh 3HEpromorpednenus PUE Oyaer pasHa:

PUE = (Pyox + Po)/Puox = (1+0,356)/1 = 1,356,

rae Py — dnektpuaeckas Mormuocts LIO/, kBT.

3uagenne PUE ~ 1,35 — mpuemsiemoe 0a3oBoe 3HAYEHHWE, KOTOPOE MOKHO
CHIATh 33 CUCT YCOBEPIIICHCTBOBAHUM HHIKCHEPHBIX PEIICHHH.

Jlns sxoromuku mpoekta [{O]] BayKHO yUHTHIBATH IUTATEKH 32 TTOAKIIOUCHHE K
MECTHBIM CETAM 3HEProcHaOXeHWs. B 3aBHCHMOCTH OT pETHOHANBHBIX IEH Ha
MOJKIIIOUEHHE CTOMMOCTh BapuaHTta ¢ [IKXM moxer yBenmuuuthes B 2,0 — 2,5 pasa.
COOTBETCTBEHHO  BBIPACTAIOT HWHBECTHIMM W B CHCTEMBL  PE3ePBHOTO
ANEKTPOCHAOKEHHNS, KOTOPBIC MODKHBI OO0ECIeUnBaTh HETIPEPHIBHYIO DaboTy He
TOJIbKO CEpPBEPHOro 000PYAOBAHMA, HO U XOJIOJWIBHON YCTaHOBKH.

OxoHoMuka molOyxmaer maBecTtopa LIO/] paccMmarpuBaTh BapHaHTEL, B TOM
uncie U ¢ npumeneHrem ABXM, paboraroinei Ha TPHPOIHOM Tase, IMOAKIIOUCHHE K
KOTOPOMY, KakK MPaBUII0, MEHEE 3aTPATHO.

Temnoroit ko3ddurmeHt coBpemertsix ABXM, paboTaromux co CKUTaHHEM
B ABXM npupoaHoro ra3a cocTaBiIgeT

C, = QO/Q1~z1,4,
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W3 ONHOW CIUHMIII «TEIUTOTBI» CTOPEBIIETO Ta3a BeIpabaThiBaeTcs ~1,4
€IMHULIBI «XO0JIONAY» € TEMIEPATYPOIl XOJI0JOHOCUTENS Ha BEIXOAE fwi = 7°C.

3artpatel Ha 000PYAOBAHUE W €TO MOTKITIOYCHHE K CETAM SHEprocHabxeHus B
ciydae mpuMeHeHHst ABXM, kak NpaBHiIO, 3aMETHO HIDKE, UeM TPH MPUMEHCHHH
TIKXM. B 3toM cnyuae CHMDXKAIOTCSI 3aTpaThl HA CO3/IAHWE PE3EPBHBIX HUCTOUYHHKOB
SHEProcHaOXKEHUS.

EMKOCTh €O CKIKEHHBIM TpPUPOAHBIM ra3zoM i ABXM maer ynenbHbIi
nokazarenb ctoumoctu 1,0 kBT sHepropecypca Huke, yem 1,0 kBT amexkTposHepriun
JIM3€Nb-TeHEPaTOPa ¢ CUCTEMOM XpaHEHU AU3ENbHOTO TOIIUBA.

ABXM TpeOyrOT 3HAUUTEIBLHOTO pPacxoda BOABI Ha TOANMUTKY TPagupeH,
0053aTeTFHOTO 3JIEMEHTA XOJIOAWIbHOM yeTaHoBKH ¢ ABXM.,

I'pagupus  ABXM  cOpacbiBaeT B  OKPYXKAIOIIYIO Cpedy  TEIUIOTY,
oTpeaesieMyIo o GopmyIie

QI'P = QO + QO/C = 1:71 QO? (2)
1 TpeByeT NOAMMTKY BOZOH ¢ pacxogoM Gy, M>/u:
Gw=0,0025-0, 3)

npu Prox #1000 kBT pacxom BOABl TPaJMpPHH COCTaBISET ~2,5 M/u, a 3To
TIPUBOJIUT K PA3BUTHIO CHCTEM BOIOCHAOKEHMS U cHCTeMbl BogooTBeaeHus L{O/].

Takum oOpasoMm, 6€3 TEXHMKO-DKOHOMHUYECKHX OIICHOK BApHAHTOB TPYIHO
C/IeNaTh OJJHO3HAYHEIN BRIOOP XonomocHabxerus LIO/].

Cnenyer yuuTHIBaTh TaKKe KIMMATHUECKYI0 OOCTAHOBKY  pPErHOHA
pasmewienns 1{OJl, 1meHBl TMOAKIIOYEHHSA K CETAM  3JIEKTPOCHAOKCHUS,
ra3oCHA0XKCHMSA, BOMOCHAOKCHWS W BOMOOTBEACHHS, OJICKTPONOTPEOICHHE,
BO3JEHCTBUE HA 3KOJIOTHUIO.

7.19 Ilpm BBeIOOpe MecTa YCTAHOBKH BO3AYXOOXJIAAWUTEAS M OLCHKE
addexTrBHOCTH ero (YHKIHOHHPOBAHHMS CIICAYCT YYMTHIBATH HTOTOBOE KAUECTBO
pacmpeneneHuss CKOpOCTEd M TeMmmeparyp BO3AyXa B XOJIOJHOM KOPHIOpE,
HCTIONB3YsS METO/bl MAaTeMaTHYe€CKOr0 MOJEIIMPOBAHMS B MTEPALMOHHOM IMOIXOJE.
Jns IepBUYHOrO MPOCKTHOTO PEHICHHS pa3pabaThiBacTCs MaTeMaTH4ecKas MOZICHb
TeueHua. Ilo pesymbTaraM  MaTeMaTHYECKOTO MOJCIMPOBAHHUSA B CIydae
HEPAaBHOMEPHOCTH TEMIIEPATyPHOTO M CKOPOCTHOTO MOJIEH Mo 00BEMY XOJIOJHOTO
KOpHIOPa B TPOCKTHOE PEIICHHE BHOCAT KOPPEKTHPOBKH, MOACTHPOBAHUEC
HOBTOPAIOT, TOOWBAsACH PHEMJIEMOTO Pe3yIbTaTa.

7.1.10 Ilpu semonaenud CTKB kak mnpsamorounoii, paboraromeil Ha
Hapy»KHOM M  PEHUPKYJSILHOHHOM  BO3AyXe, B  pigax IOBEPXHOCTHBIX
BO3AYX0OXJIAMATENCH IEHTPATBHBIX KOHAWIMOHEPOB HEOOXOOMMO YCTAHABIHBATH
NepeNyCcKHBIE KIIAMaHHbIe TPYynnbl (PUCYHOK 7.3), TIOCKOJNIBKY HOBEPXHOCTHBIH
BO3IAYyXOOXJIQJIUTENh aKTHBHO paboraeT okoiio 250 4 B roay, a mpeofoieHHE €ro
aspoauHamuyeckoro conpotuieHusa cetbio CTKB npoucxoaut B Teuenne 8760 u,
T.€. BECh TOJI.
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1 — xopmyc; 2 — psnbl MOBEPXHOCTHBIX BO3AYXOOXJIAJUTENEH; 3 — KiIanaHHAs IPyma

Pucynok 7.3 — Cxema pasMeneHus HeperyCKHOro KJIalmaHa B Psily HOBEPXHOCTHBIX
BO3J{yXOOXJIaquTeNnei

7.2 UcnapuTe/ibHOE 0XJIA’KIEHHE BO3/TyXa

7.2.1 CucremMbl WCHAPUTENHFHOTO OXJIAXKICHUS BO3AyXa PEKOMEHIYETCS
MPAMEHATh  JJII  CHW)KEHHS  3aTpaT B CHCTEME  TEXHOJIOTHYECKOTO
KOHJMIIMOHUPOBAHUA BO3/yXa, a TAKXKE JUIS MOBBIIICHUS SHEProdpeKTHBHOCTH U
sxonormuHoctd  L{OJ[. IlpuMeHeHWEe WMCHApUTENHHOTO OXJIAKACHUS TMO3BOJSAET
COKPATUTh CTPOUTENBHYIO CTOMMOCTh CHCTEM OXJIAXKIICHHS.

Ilpumep 2 — OueHnka padomsl cucCmemsl UCRAPUINETIbHOZ0 OXIANCOCHUA

[MpuanMaem, uto B 1,0 Kr moToka BIaXHOTO BO3AyXa ucmapsercss 1 T BOABL.
Macca cucTeMbl «BIIaXXHBIH BO3AyX-BOASHOM map» Bo3pactaet Ha 0,1% u craHOBUTCS
1,001 xr. OguH rpamMM BOIB OTHHUMAET OT BO3AyXa TEIUIOTY MapooOpa3OBaHUS,
OXJIAXAAET €ro, 0TBOAA Temnoty, (o, KXk, onpeaensemyto 1o Gpopmyie

Qo=my-r, (4)

O =0,001-2500 = 2,5 k][,

rae 7 — yOelbHasA TeIUIOTa Mapoo0pa3oBaHus BOAbL, KJK/KT,

M,y — Macca BOJBI, KT.

Ecmm ot 1,0 kr BO3myxa orBoautTcs Temnora (Jp, TO €ro Temmeparypa
CHIDKaeTcs Ha Af:

At = Qulcy- my~2,5/1,0-1,0 =2,5 °C,

re Mg— Macca BO3AyXa, KT,
Cp— YACIbHAS TEIIIOEMKOCTH Bo3ayXa, KJ[x/(kr-°C).
[Tomy4yaeM JOCTOBEPHYIO OLEHKY pa0OThl CHCTEMBI HCIAPHTEIFHOTO

oxJiaxkaeHus: npu ucnapenun B 1,0 Kr BnakHOro Bo3ayxa 1 r Bomel, TeMmeparypa
BO3AyXa CHmkaercs Ha 2.5 °C, TakuM 00pa3oM, €CIId HCIapHUTEIbHAs CHCTEMA
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yBeNMUMNa BiarocofepxaHve BAaxHOro Bosgyxa Ha 1,0 r/kr, To BO3L4yX OXnagunics
Ha 2,5 °C. Ecnu pasHocTb BnarocogepxaHuin Ad ysenuumnacb Ha 4 r/Kr, TO
Temnepartypa HeHACbILEeHHOro Bo3ayxa cHusunacs Ha 10 °C.

3aBucmMMocTb «1 T McnapuBLLEeinca Bogbl oxnaxkgaeT 1 Kr Bo3gyxa Ha 2,5 °C»
OyfeT nonesHa Ans NocnefyoLWmUX OLEHOK NPUHUMAEMbIX UHXEHEPHBIX PeLUeHNI.

B >xapkoe Bpems Tennoro nepuofa roja Ans ycnoBWil cpefHei nonochbl
Poccuu ncnaputs 4 1 Bogbl B 1,0 KI BO34yXa TEXHUYECKU HE CIOXHO.

CucrteMa MCNapuTeNIbHOTO OXNaXAEHUA MOXET NOALEpXMBaTb B XO/04HOM
Kopuzope onNTUManbHyo Temnepatypy B 27 °C, Tak Kak B 06LLeM cryyae, B CpeaHeli
nonoce Poccuu TemnepaTypa Hapy>kHOro Bo3gyxa He npesbiwaeT 37 °C.

Takne OLEHKM CneayeT OCYLLeCTBASATL NPY BbIOOPE NHXXEHEPHBIX PELLEHUn Ha
MpeanpoeKTHOM 3Tare, KoOrfa OCYLEeCTBAAT OT60P KOHKPeTHbIX BapWaHToB
WHXXEHEPHbIX PeLLeHniA Ana nocneayoLero AeTanbHoro aHanmsa.

MpaKTuyecknii Npumep NPUMEHEHUS ncnapuTenbHOro oxnaxaeHus B LLOM Ha
moLLHocTb 28 MBT (LOJ, Facebook) npencrasneH B pucyHke 7.4.

a - KnanaHHble rpynmnbl BXoAa Bo3gyxa, UNbTPbl FPpy6oii ouncTKY; 6 - ronyéble UNbTPbI TOHKOW
OUNCTKW, HACOCHbIEe rPYNMbl BbICOKOrO AaB/eHNs YCTAaHOBOK 06eCCONMBAHUS BOAbl U CETU
pacnblieHunsi Boabl; B - (hakenbl (CNpeun) BOLHOMO a3po30/1a U TKaHb KanieoTAeNuTeneit; r - TKaHb
KanneoThennTenein n cTeHa, coCcToALaa M3 6eCKOPNYCHbIX paguaibHbIX BEHTUIATOPOB

PucyHok 7.4 - Tpumep NpaKTUYeCcKol peanv3aLmmy CUCTEMbl NCMAPUTENbHOTO OXNaXAeHNs B
LIO 4 Facebook
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CucTeMa TeXHOMOTMYECKOT0 KOHAWLMOHMPOBaHUs Bo3gyxa LLOJ, Facebook B
Ten/bliA nepuof rofa paboTaeT Kak MNPAMOTOYHas. Tensblii Hapy>HbIiA BO3L4YX
NPOXOAUT OYUCTKY B (DUIbTPAX M 3a CYET aauabaTHOro MCnapeHus OXNaxaaeTcs W
NnofiaeTca BEHTUIATOPaMM B XOMIOf4HbIE KOPWAOPLI CepPBEPHbIX 3a/10B. ACCUMUINPYA
TEnJioTy CepBepoB, BO3LYX W3 rOpsAYMX KOPULOPOB CEPBEPHbIX 3a/10B yAansetcs B
OKPY>KatoLLyto cpegy.

YcnewHas peanmsauma  MCnapuTenbHOro oxnaxaeHwsa Bo3gyxa B LOJ
60NbLIOA MOLLHOCTM NPMBOAWUT K pPacLUMPeHHOMY WCMOMb30BaHWI0 aanabdaTHbIX
cuctem B LUOJ, Takoke cpefHei 1 Manoi MOLHOCTU.

Mpumep 3 - AHanu3 rofoBOro pacnpefeneHns TemnepaTyp Hapy>HOro
BO34yxa

PaccmaTpuBaem rofjoBoe pacrnpefefieHve Temnepatypbl Hapy>XHOro BO3Z4yXa
Nno Cyxomy M MOKpOMY TepMomeTpam B Mockee (pucyHku 7.5 n 7.6), HaHecs Ha
rpaguk wn3otepmbl 18 °C wn 27 °C, onpegenstowme 30HY ONTUMa/IbHOIO
TemnepaTypHOro fuanasoHa BO3gyxa XofogHoro kKopugopa UOZA. AxHanus
MoKasblBaeT, YTO CyMMapHble WHTepBanbl pPaboTbl CUCTEMbI MCMNAPUTENLHOIO
OXNOKAEHNS COCTaBAAT oOKonmo 25 gaHeid B rogy. W3BecTHO, 4TO HOYHas
TemnepaTypa Bo3fyxa Tenaoro nepuoga B cpegHeM Ha 9 °C - 10 °C HudKe AHEBHOIA.
[ns nogaep>xaHns onTMManbHOM TemnepaTypbl Bo3ayxa B LIO/J], pacnonoXeHHOM B
Mockge, cucTeMa MCNapUTENbHOMO OX/1XKAEHMA f0/MKHa paboTaTb 0Ko1o 250 . Mpu
3TOM, Kak cfieflyeT U3 pucyHka 7.6, TemnepaTypa MOKpOro TepMoMeTpa Bcerga 6onee
yem Ha 5 °C Huxe TemnepaTypsbl / = 27 °C.

Temnepatypa cyxoro TepMomeTpa, °C, . Mockea

Sheaps despan Mepr Anpens Vit nas Vion Asryct Cerrsope OKIsIGPL Hosope. Jeratps

PucyHok 7.5 - Mpamk pacnpefenieHns rogoBoli TemnepaTypbl Hapy>KHOro BO3fyxa Mo Cyxomy
TepmomeTpy (r. MockBa)
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PucyHok 7.6 - 'pathmk pacnpefeneHns rogoBoli TemnepaTypbl HapyXXHOro BO34yxa No MOKpPOMY
TepmomeTpy (r. MockBa)

7.2.2 Cuctema uWCNapuUTENbHOIO OXNaXAeHWs TpebyeT pelleHus AByX
NHXXEeHepPHbIX 334a4:

- TOHKOE pacrblfieHne BOApbl;

- rny6oKas femMmuHepanun3auns Bogbl.

7.2.3 MenkogucnepcHoe pacrblfieHne BOAbl LOCTWUraeTcs, Kak npaswio, npu
JasneHnax oAbl okono 10 132 500 Ma (100 atm). ViccnepgoBaHus MokasbiBakoT, UTO
npv aasneHmm P = 13 982 850 IMa (138 atm) 1 COMNJ0BOM OTBEPCTUM PaChbl/INTENS
do= 0,15 ™M cpegHuii auaMeTp Kanenb crpesa paBeH 11 MKM. [uctorpamma

pacripefiefieHns Kanesb NokasaHa Ha pUCyHKe 7.7, a O6LWA BUA pacnbliMTens - Ha
pUCYHKe 7.8.

PucyHok 7.7 - T'ncTorpamMmma pacnpefeneHuns auaMmeTpa Kanenb npv gasneHun P = 13 982 850 IMa
(138 atm)
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PurcyHok 7.8 - O6WMiA BUA a3po30/1bHOM0 pacnbLINTens

HoBbin rugpogvHammnyeckuii adekT No3BonseT AMCNepruposarb Bogy CO
cpegHuM gmameTpoM dg = 13 mMkm npy gasneHun P = 1013 250 Ma (10 atm).
McTorpamMma Kanenb cnpes BoAbl NPUBeAeHa Ha PUCYHKe 7.9, a rmapoAnHaMnyecKas
CXeMa pacnblnunTens - Ha pucyHke 7.10.

PucyHok 7.9 - 'nctorpamma pacnpefesieHus fuameTpa Kanenb BoAbl NPy JaBieHnn
P= 1013 250 MNa (10 atm)

7.2.4 [na nHTeHcMdMKaumm MaccoobMeHa B CUCTEME «MefIKMe Kanau -

BO34yX» HeobX0AMMO C03faTb OTHOCUTE/IbHOE ABWXEHWE Karefib BOfbl Y BO3LyXa.
370 [ABMXEHWE AN MEeNKOAMCTEPCHbIX Kanenb BOAbl CO34alT TypOy/eHTHble
nynbcauyun NoTOKa, KOTOpble, B CBOIO OYepedb, JAeT apOuyHblii 3neMeHT (PUCYHOK
7.10) npu pabote Ha Bo3gyxe. MOTOK BO3AyXa, NMPOXOAS Yepe3 apOYHbIA 3MEMEHT,
npeobpasyeTca B CUCTEMY WHTEHCMBHBLIX BMUXPER, KOTOpble, MOAXBaTblBas Meskue
Kannu, o6ecneynBatoT MHTEHCUBHLIV NepeHoC BOAAHOIO napa 13 NorpaHM4YHoro cnos
Kannu B BO3LYX.
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fo- pnvHa anemeHTa; dO - LUMPKHA 3N1IEMEHTA; 0 - paanyc apKu
PucyHok 7.10 - Cxema rupas/iniyecKoro pacrbi/inTens Bofbl

7.25 MHTeHCM(MKaTopbl  MaccoobMeHa B MCMapUTesibHbIX — CUCTEMaXx
OXNTKAEHNSA MO3BONAKOT CHWXATb AAVHY NYTW UCMapeHus Karnenb, 06ecrneyuBaioT
MOBbILLEHHYI0 YCTOMUYMBOCTL MPOLIECCY MCMApeHWs M yMEeHbLUAKT NoTepu BOAbl B
[peHax.

Ha pucyHke 7.11 nokasaHa aspoAuMHamMuyeckas CXema WHTeHCU(MKaTopa Ha
CpefHWiA pacxog mucnapsemoit Bogpl B 25 Kr/y (0o * 17 kBT).

2 3 4

1- Kopnyc; 2 - apoyHble 3/1EMeHTbI; 3 - pachblIMTeNV BOfbl; 4 - 0CeBble BEHTUAATOPBI,
L,» 250 m3y
PucyHok 7.11—Cxema uHTeHcmrkaTopa MaccoobmeHa

7.2.6 Mpn  MUHUMANBHBLIX ~ 3HEPreTUYECKUX  3aTpatax  BO3MOXHO
MeNKOAMCMEPCHOe pacnblieHWe BOAbI MPY WUCMOMb30BaHUM 06LLENPOMbILLNEHHbIX
pagvanbHbIX HacocoB ¢ pabounm gasneHvem ot 810 600 fo 1215 900 Ma (o1 8 go 12
atM), a MpUMEHEeHWe WHTEHCU(IMKATOPOB MaccoobMeHa C  reHepatopamu
[eTepMUHMPOBAHHOIO Xaoca NO3BOJISET NepeBOAMTL B NapoByto a3y 85 % - 95%
JUCNeprupyemoii Bofpl.
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7.2.7 Kpome pacnblinTeNbHbIX CUCTEM B WUCMAPUTENIbHOM  OXJTaXAEHUU
peKoMeHAyeTCcsa WCMNo/b30BaTb OPOLUAEMble HacafkuM M3 pas/IMYHbIX MaTepuanos
(pucyHok 7.12).

PucyHOK 7.12- MpumMepbl pas3fIM4yHbIX OpoLLIaeMblX HacajoK

7.2.8 TpuMeHeHNe OpoOLIaeMblX HacafioK, TakXe KakK U BbICOKOHAMOPHOro
aucnepruposaHus, TpebyeT rny6okoro obecconvmBaHus. B npoTMBHOM ciydvae, Ha
MOBEPXHOCTM CMayMBaeMoli HacafKu MPOMCXOAUT HaKOMeHWe conein, a B
BbICOKOHAMOPHbIX  (hOpPCyHKax 3apacTaeT MUKpooTBepcTue. PekomeHpyeTcs
NPUMEHATL OTEYeCTBEHHble CUCTEMbl AeMWUHepanu3auuy BOAbl, NMOCTPOEHHble Ha
obpaTHOM ocmoce.

MpumeyaHune - 3HaAUNTENbHO MeHblUas YyBCTBUTE/IbHOCTb K MUHepanusauuu Boabl y
pacnblinTens, NPUBELEHHOr0 Ha pucyHke 7.10. Bce ruapognHamMmuyeckune apdheKTbl - MOLYHbIN
aBToKonebaTeNbHbIA NpoLecc ¢ YacToToi ~ 2500 Iy, 1 pacnblneHne BOAbI MPONCXOAUT NoJ apKoi,
T.e. B Hapy>XHOI cpefe, 0CHOBHOe Tpe6oBaHWe pacnblANTeNs - OTCYTCTBUE B BOJE MeXaHWYeCKUx
npumeceil pasmepamum 6onee 30 - 50 MKM.

7.29 [Ona CHWXEHMA a’pogMHaMMUYECKOro COMPOTUB/EHUS OPOLIAEMOit
HacaZku 3a BPEMEHHbIMW rpaHuLamum ee MUCMOMb30BaHWA  LenecoobpasHo
yCTaHaB/NMBaTb U OTKPbIBaTb NeEPenyckHble KnanaHHble rpynnbl, CMOHTUPOBaHHbIE B
pagy kacceT (pucyHok 7.13). [na ycnosuii MoCKBbl NepenyckHble KnanaHbl AOMKHbI
6bITb OTKPbLITbI 99 % BpeMeHMN.
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1 — xopmyc, 2 — KacceTsl Haca/loK, 3 — KJIaIaHHas rpyIna
Pucynok 7.13 — Cxema pa3MelieHus NepeyCKHOTO KIIAaHa B psiay KacCeT OpPOLIaeMbIX HACANOK

7.2.10 Ins CHYDKEHHUSA BEPOSATHOCTH OAKTEPHATBHOTO MATOTEHHOTO 3apa)KEHUS
BO3YITHOTO TTOTOKA HEOOXOIMMO TTPEIyCMOTPETh TIEPHOIMYESCKOS BBEICHHE B BOLY
OWOTIMIOB ~ MAacCOBOTO  TIPUMEHEHHWS,  pa3pabOTaHHBIX  JUIi  THINEBOH
TIPOMBILIICHHOCTH, TTOCKOIBKY PELUPKYIUPYIOMAs B HACAAKE BOJA ¢ TEMIEPATYPOH
18 °C — 20 °C moxeTr ObITh HCTOUHUKOM TaKoOro 3apakeHus. Clenyer UCIoIb30BaTh
OWonHIBI, HEe 00JIAMAIONIHe TOKCHIHOCTHIO M HE aKTHBHBIC B OTHOIICHWH METAJIIOB,
ITacTMace, kpacuTenel, OnopasaraeMsie W SKOJIOTHISCKH Oe30MacHEIE.

7.2.11 Pazpaboruuk CTKB IO/, npumeHsIOldii OpoIIaeMble HACAAKH,
JIOJDKEH IIPeAyCMaTPUBaTh I CIyKOBI SKCILIyaTallMi PerjlaMeHT 0T00pa CMBIBOB C
opollaeMoil HacaJku, a TaKKe CHCTEMY XpaHEHHA M aBTOMAaTU3HPOBAHHOIO
JIO3MPOBAHHOTO BBEACHUA OHOIIA B PEUPKYIHPYIOLLYIO BOAY.

7212 JIna BEpPaOOTKW TPOEKTHOTO pelleHHs MO BOJOCHAOKEHUIO
HEOOXOAMMO BBHIMONHATH aHAJIH3 BOABI W3 MPEANOJaraéMbIX  HCTOUHHKOB
BOJIOCHAO)KEHHUS — CETeM LEHTPATU30BAHHOTO BOJOCHAOXKEHHSA HJIH COOCTBEHHOH
CKBaXXHMHBI Ha yuacTke pasmentenus LHO/.

7.2.13 Bomy Ha TEXHOJOrMYECKHE HYXKIBI ClIeAyeT OpaTh M3 BEPXOBOIHBIX
TJ1aCTOB ¢ HEOOIBIION ITyOHHOM 3aieTaHus.

IIpumeuanue — B Takux ciyuasx paspelieHHe Ha CKBaXXHHY He TpeOyercs, a 3aTpaTbl
Ha ee CO37aHNe He 3HAUUTENbHbI.

7.2.14 He pexoMeHIyeTCS UCTOJIB30BAHNE APTE3HAHCKHAX CKBAKHH, MOCKOIBKY
COIJIACOBAHHUE MX MPOEKTOB U 00YyCTPOUCTBO TPEOYIOT OOJIbIINX YCHIHIA H 3aTpar.

7.2.15 HWrorosoe pemeHue ciaeayer (GopMHpOBaTh MOCIE SKOHOMHYECKOM
OLIEHKH MO TOAKTIOUCHUIO K CETSAM BOJOCHAOXKEHMSA C TPOKITAAKOH COGCTBEHHOTO
BOJOMPOBOAA O TOUKH MOJKIIOUYEHUS B COMOCTABICHMH C HCIIOIB30BAHUEM
CKBaJKIHEI JI0 BEPXOBOJHBIX IIACTOB HJIHM APTE3MAaHCKOM.
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7.3 Oxaaxaenne cepBepoB LIEHTPOB 00padoTKH JAaHHBIX
BEHTHWISILHHOHHBIM BO31yX0M

7.3.1 JIna xIUMaTHYECKHX YCIOBHE cpemHedl mosockl Poccuu Gomee 97 %
BpPEMEHH T'O/1a MalIMHHbIE (CEPBEPHBIC) 3aJIbl MOTYT OXJIAXKIATHCA BEHTHIIAMOHHBIM
BO3/IyXOM OKpY’KafoIIeH CpeIsl.

7.3.2 B cmywasx, xorga TeMmIeparypa Hapy)XHOro Bo3gyxa #y = 27 °C —
BKJTFQUAFOTCST CHCTEMBI OXJTAXICHUS, TIPH TEMIIEPATypax HAPyKHOro Bosayxa 18 °C <
1tz < 27 °C — CTKB pabotaet Kak IpaMOTOUHas, a TipH ;< 18 °C — kak mpsAaMoTouHAas
C YACTHYHOM PEIMPKYIALIHCH.

B ocofo xomojaHoM mepHome, Korjga TeMieparypa Hapy)KHOTO BO3oyXa
tn = —40 °C, mponeHT peunpKyJIAN peKoMeHayeTcs yBeaundauth 10 80 % — 90 %.

733 3amava CTKB cocroWT B TOATOTOBKE BO3AyXa B 33JaHHOM
TEMIIEPaTypPHOM JWMAalla30oHe M ero Tojade C JOCTATOYHOW PAaBHOMEPHOCTHIO B
XOJIOAHBIA KOPUAOP, OTKyIa CepBepHOe 00OpyAoBaHMEe OyAeT 3abHUpaTh BO3AYX
COOCTBEHHBIMH BEHTUIIITOPAMH, OPraHH3Ys OTBOJ TEILTOTHI.

HepasHOMepHOCTE pacmpenenieHnss TEMIIEPAaTypbl BO3AyXa B XOJOIHOM
xopuzope, 0e3 ymepba a1 paboThl cepBePOB, MOXET COCTaBIATE 12 °C, a CKOpOCTh
BO3ayxa (ckopoctHbie mosa) — 0,1-0,6 m/c.

7.3.4 B IO momuocTeio P ~ 300 kBT 1 Gonee, mpu paclIMpeHUy Uana3oHa
paboTel cepBepHOro obopymoBanma a0 5 °C < mopg < 45°C, ¢ poctoM ero
HAJIC)KHOCTH, 0C000€ BHUMAHUE CIICAYET YACIATh 3a4aUaM a3pOAHMHAMHUKH.

7.3.5 PexomeHmyercs TpPUMEHSATh  WHCTPYMEHTHI  MaTeMaTHUCCKOTO
mozgenupoBanust (CFD-monenupoBaHue) BBUAY HPOXOXKIGHHS 3HAYMTENbHBIX
pPacxomoB BO3AyXa M BO3PACTAaHHA XapaKTEPHBIX Pa3MEPOB CCUCHHI BO3IYXOBOIOB
0 3HaueHWit okono 2 M W Oomee. B Takom cimygae B 1[O]J] mer ycnmoBwid mmst
cTabun3aIy TEYSHHS TOTOKOB BO3AyXa HA MPSAMBIX ydacTKax JuHOH B 15 — 20
KaTuOpoB, T.€. MPAKTHUECKH OTCYTCTBYIOT MpPAMBIE YUacTKH AMMHOH mo 30 — 40 m.
TloTokm BO3AyxXa HEPABHOMEPHO DPACHIPEEISIOTCS 10 CEYCHHSAM BO3IYyXOBOJOB, H
330aull JBH)KCHHSA IIOTOKOB YXK€ HEBO3MOJKHO PACCMATPHBATh KakK 3aJaddl C
COCPEIOTOUCHHBIMH TTAPAMETPAMH.

7.4 Yenaxuenue sozayxa B [{O/]

7.4.1 B XonoaHsI# EpUOA I0Ja, KOTa BIarocoAEPKaHUE HAPYIKHOIO BO31yXa
cymiecTBeHHO HIDke 1,0 I/KT, peKOMEHIYETCs YBIQKHATh BO3AYX, MOCTYMAKOIIMNA B
HOA.

7.4.2 Jns 3amxayTeix CTKB Tpebyemas mpou3BOIUTENEHOCTD YBIIAKHUTENS
HE BEIMKA W MOCPKUBATH BIIAXKHOCTh MOJKHO C IIOMOIIBIO YJIBTPA3BYKOBBIX

TEHEPATOPOB BOAHOTO a3p0O30J1d.
IIpumeuanue — OredecTBeHHbIE KOMIAHMM HaJaJWIU IPOU3BOACTBO M CEPBUC
yJIBTPa3ByKOBBIX TEHEPATOPOB a3p030JIst Ha pacxox ot 2 10 30 kr/4.
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743 Ilpu peammzammm B L{OJ] mpsamorounoit CTKB ¢ permpkysisiuei
3HAUEHHE pacxo[a WCmapAeMoil BOJBl YKa3blBaeT Ha MENecoO0pasHOCTh €€
JUCTIEPTHPOBAHHS.

IIpumep 4 — Pacuem pacxoda 600bl Ha yénajcHenue

HcxonHble naHHEBIE:

Onextpuueckas MmourHocth 1{O/] npunsara 27 MBT;

PacueTHsIi pacXo BO3AyXa Yepe3 cepBepEl COCTABUT ~ 7,0 MIH. M>/4.

Ilopsimox pacuera:

B xonoauklii mepyo roaa, MpH TEMIIEpaType HapyKHOro Bosayxa f, = —30 °C,
noTpe0yeTcs yBENMYMBATh BIIArOCOAEPXKAHHE IIOTOKA BO3JyXa B XOJIOJHBIE
kopuopsl Ha 0,9 r/kr.

Pacxoy BOIBI Ha YBJIAKHEHHE IIPH 5TOM COCTABJIAET ~ 2,3 kr/c (~8,4 M>/u).

Ha pucynke 7.14 mnpusenena [-d-muarpaMma, oOTpakarolas IPOLECCHI
00paboTKH BO3/yXa, IOJABAEMOr0 B XOJIOXHBIE KOPUIOPHI, B XOJIOAHBIH NepHOJ, roxa
TIPH TEMIIEpATyPe HApyKHOTO Bo3AyXa fy = —30°C.
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TemnepaTypa t

10

1-2 - acCMMUASLMS TEeNNoTbl CepeepoB; 2- (,)H - CMeLLeHne PeLnpKynsLMOHHOr0 BO3AyXa C

HapyXHbIM; 3-1 - aguabaTHoe yBaXHeHKe Bo3yXa; (,)H - Touka ¢ napameTpamu HapyXHOro

BO34yxa
PucyHok 7.14 - T'pachmueckoe oTobpaxeHue npoLeccos 06paboTku Bosgyxa 8 CTKB LJO/J, B
XOM0AHbIV Nepuog roga
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7.5 Onenka 3Hepro3¢pdeKTHBHOCTH pelieHHil

7.5.1 Tlokazatenem sHeprodddexrusrnoctr [{O]] cayxur koaddummuent PUE,
3HAUEHWE KOTOPOro MmpH pPaboTe MapOKOMITPECCHOHHBIX XOJMOAMJIbHBIX MAIIHH
cocTaBiaeT okoso 1,35.

IIpumeuanne — B mpoBemeHHBIX OLIEHKaX HE YUYHTHIBaNach paboTa BEHTHIATOPOB,
[epeMeIIAINNX A0CTATOYHO OOJNbLINE MAcChl BO3ayXa, mpudem BenTwiIsTopbl LIOJ] pabotaror
KPYTJIOTOAN4HO, T.e. 8760 u/roz, B TO BpeMsi Kak XOJOOMJIbHbIE YCTAHOBKU IS YCIOBUN CpeqHei
mostockl Poccru, B 3aBUCHMOCTH OT KadecTBa MH)XEHEPHBIX pelneHui, pabdorarot Becero 100 — 300
u/rop.

Ilpumep 5 — Ouenka uucirennozo 3nauenus PUE c¢ yuemom pabomwi
GEHMULAMOPOG

Hcxomubie qaHHEIE:

Ha 1 kBT MOLIHOCTH CEPBEPOB moaaeTcs 06beM Bo3ayxa L, = 300 m>/a.

AdpoaMHAMUYECKOE CONPOTUBICHHE BO3XYIIHOTO TPakKTa, 00OpYyIOBaHHUS H
CEeTH BO3AyX0BOA0B AP, mpuauMatoT pasHbeM 350 Ila.

Iopsinok pacuera:

DNEeKTPUYEeCKyI0 MOINHOCTh BEHTWIATOPOB, N, BT, pacxomyemyio Ha
MPEOAOJIEHHE  A3POJUHAMHUYECKOr0  CONMPOTHBICHHA  BO3AYIIHOTO  TPakTa,
OTIPEIETISIOT KaK:

N= Ly - AP/1;5=300 -350 /(0,65-3600) = 44,87 Br,

rae 7.5 — KIIJI BenTunsitopa.

npuaumaioT N = 45 Br.

Hrorosoe 3nauenme PUE cocrasiser:
PUE =1,35+0,045=1,395,

npuHumaiot PUE =1 4.

Takum o6pazom, OazoBas onenka kodpduipenta PUE cocTaBuT i TEmaoro
nepuona roga ~1,4.

7.52 Jna oxnmaxaenusa Bo3ayxa L[[OJ] pekoMeHIyeTcs HCMOMb30BaHHE
HCTIAPUTENBHOTO OXNAXICHHS, YTO HE TOJBKO CHHKaeT 3HeproemMkocTs CTKB u
O B menoM, HO M COKpAIMACT WHBECTHIIMOHHBIC 3aTPaThl Ha 00OPYJAOBaHHE, €ro
Pe3epPBUPOBAHUE U CHIIOBOE SHEPrOOOECICUCHHE.

7.5.3 Ha srtame pa3paboTOK cleayeT OLICHUBATH T'OJOBBIC KIMMAaTHUCCKHE
W3MEHEHMs, YYHUTHIBATh BO3MOXHOE OTKJIIOHCHHE CTATHCTHYCCKH YCTOHUHBBIX
pe3ynbratoB B paiione pasmemienus [1OJl, u3yuuth JeiicTBHE BeTpa Ha
B03ayx03a00p u BeIOpoc Temnoro Bosayxa LIOJI, ucmons3ys unctpyments: CFD-
MOJETUPOBAHUA.
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75.4 B Bo3gywHoM TpakTe LIOJ, HEo6XoAMMO MPUMEHATb HamnpasnstoLme
annaparbl, CHWXalOLWMe 30Hbl OTPbIBHOIO TEYEHWS W CBA3GHHOE C  3TUM
aspogmHammnyeckoe conpoTueieHune. [iBe HanpasasloLwme nonaTku B y3ne noBopoTa
NnoToKa BO3Ayxa - B 0TBOfZe (PUCYHOK 7.156), CHMXAKT KO3(MMULMEHT MECTHOro
conpoTvBneHns B 2 - 2,5 pasa.

Pressille (Pa)
-60.0 32.0 M 0 363 -28.0 -20.0 320 60 A0 120 20.0

rr

Pressure (Pa)

a - HanpaensiloLWMe onaTku oTCyTCTBYHOT; 6 - Hanpaenstowme nonatkn R\ = 65 mm, Ri = 125 mm
PucyHok 7.15 - TedeHune B 0TBOJe BO34yX0BOAa

Mpu 1CMoJb30BaHNM HanmpasfflWMX  7I0NaToK € YKa3aHHbIMU
XapaKTepucTMKamn  yMeHblIaeTcd  30Ha  OTpblBa, &  a3poAuHamuyeckoe
conpoTueneHne (Koagh(puLMEHT MECTHOIO COMPOTUB/IEHNS) CHUXKaeTCs B 2,3 pasa.

755 [na cHWKeHWUA TemnepaTypbl KOHAEHCALUW XONOAWMIbHOIO areHTta u
CHWKeHNa noTtpebnsemoit mowHocTM  komnpeccopoB TMKXM nopsgka 17 %
LilenecoobpasHo MPUMEHATb WUCMAapUTENbHOE OXNXKAEHWe BO3fyxa, WAYLEro Ha
KOHAeHcaTtop. Ha pucyHke 7.16 nokasaHa CXxemMa annapata BO34YLUHOro
OXJTKAEHWS, B 30HY BCACbIBAIOLLEro (pakesia KoToporo nofatTca MeikogucnepcHble
Kanam BOfbl, a@ WHTEHCU(MKATOP MaccoOo6MeHa MOBLILIAET WHTEHCUBHOCTb
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TYpOYNEHTHOCTU C eCTECTBEHHO NPUPOAHOro YpoBHSA oT B =3 % g0 B = 50 % -
65 %.

PucyHok 7.16 —Cxema annapara BO3AYLLUHOMO OXNaKAEHUA C UHTEHCU(IUMKATOPOM MaccoobMeHa

OceBble BEHTUIATOPbI WMHTEHCU(PMKATOPA MNepeMeLLaroT BO34yX C PacxXxofoMm
okoso 10 % - 15% pacxofa Yepes KOHZeHcaTop.

7.5.6 [Nna ncnapeHus Kanenb cnpes BOAbl, MonajarolimMx Ha Maowafgky nog
KOHAeHcaTopaMy Moj, AECTBMEM TMOPLIBOB BETpa, Ha MoWadke credyet B
LIaXMaTHOM MOpsAKe BblKMaabiBaTb A-Kpblibs, KOTOPble 3abypatoT 4acTb 3HEprum
MOTOKa BO3Ayxa W, co3faBas 3a CO60iA [Ba MHTEHCMBHbIX BUXPS, MHTEHCU(DULMPYIOT
“crnapeHne ynasLUei Ha NIOCKOCTb BoAb! (PUCYHOK 7.17).

a - cxema ABO, 6 - cxema packnagku A-KpblbeB; B - CxeMa A-Kpblia; T - CXema TeyeHus
PucyHok 7.17 - Cxema pa3mMeLLeHns A-KpbIbeB HaZ, anmnapaTom BO3AYLUHOro OXaxKaeHms
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7.5.7 Jlng mpuHATHA KOHTEHHEPHBIX PeIleHn# HeoOxoaMo BeIMOMHUTE CFD-
MOJICTTMPOBAHNE BO3AYIIHBIX TIOTOKOB B 30HE BCACHIBAHHSA almapara BO3MYITHOTO
OXJIQK/ICHHS.

7.5.8 Jlng TEXHOIOrMYECKOro BOJOCHAO)KEHHS] CHUCTEM HCIIAPUTEIHHOIO
OXJIQXKJICHHST M XO3SIMCTBEHHO-OBITOBOTO BOMOCHAOeHHA, ocobenno mia L[O/I,
pa3MelaeMbiX B IPUTOPOJHBIX PaiiOHaX, B KauecTBE HCTOYHHKA PEKOMEHIYETCs
HCIOJb30BAHUE BEPXOBOAHBIX BOJOHOCHBIX CJIOEB IiTyOuHoM He Gonee 40-50 M, uto
VTIPOIIAET MPOIEYPHl COTTIACOBAHMIA M CHIDKAET 3aTPaThl HA CO3IaHHE HCTOUHHKA.

7.5.9 TepMmudeckoe COTPOTHBIICHHE OTPAXICHHI MAIIHHHBIX (CEPBEPHBIX)
3amoB  1[OJ] momkHO OBITH TOHMXEHO. Bo u3bexaHWe CO3MaHHA YCIOBHit
KOHACHCAlMK BOJAAHOI'O INapa TCIUIOBBIMU MOCTaMH Ha 30HY TCIJIOBBIX MOCTOB
CITeyeT HAHOCHTH CIIOW MPOOKOBOM KPOITKH HA CBA3YIOIUEM M HHTCHCH(PHUIIUPOBATH
B WX 30HE BO3BPATHHIC TEUCHHS TOPSIETO BO3AyXa. AHAIM3 TEMIEPATYPHBIX MOJIEH
clieflyeT  MpOBOJAMTH, ucnoib3ys uHCTpyMeHThl  CFD-mopmenupoBanus, a
l/lHTeHCl/l(l)l/lKaLlld_lO TEIIOOOMEHA B 30HE TEIJIOBBIX MOCTOB OCYIICCTBIIATH IIPH
HCTIOJIH30BAaHNM A-KPBUTHEB, YCTAHOBJICHHBIX HAa PacCTOAHUH 2 — 4 kanubpa 10 30HBI
BO3MOXHOM KOHACHCALIMKM BBEPX MO MOTOKY.

7.5.10 B pamax ¢unsTpoB TpyOOH W TOHKOH OYHCTOK LeNieCOO0pasHO
YCTaHABIMBATh TIEPEMYCKHBIC KIAMaHel (PUCYHOK 5.5), ympaBiieHHE KOTOPBIMH
OCYIIECTBIISICTCS IO MOKA3aHWSAM MbBUIEMEPa, OMNPEIEIIAIOIIECTO 3albUICHHOCTD
HapY>KHOTO BO3/yXa.

7.5.11 B ciyuae uCHoNB30BaHASA MMOBEPXHOCTHBIX BO3AYXOOXJIAAUTENEH TaKoKe
Lenecoo0pa3sHo yCTaHABIMBATh PSAABL  YHPABISEMBIX TEPEMYCKHBIX KJIAMAHOB
(pucyHok 7.3).

7.5.12 Tlpu MCHONB30BaHUM YABTPA3BYKOBHIX YBIIXKHHUTEIICH MOAABACMYIO B
anmapaTthl BOXy HEOOXOAMMO NPEIBAPUTENBHO TMOAOTPEBaTh BO3AYXOM TOPAYHX
KOpUAOpPOB B ToOBepxHOCTHOM ammapare g0 30 °C — 40 °C, uyro mpmBOAHT K
VBEITHUCHUIO MPOU3BOJUTEIIFHOCTH YJIBTPA3BYKOBBIX YBJIKHHUTECH Oojice 4eM Ha
30 % u, B TO K& BpeMs, K YMEHBIIIEHHIO MOTPEOIIeMON MMH MOIIIHOCTH.

7.5.13 Ot yBraXHEHUS BO3AyXa ¢ IOMOIIBIO ITAPOTCHEPATOPOB [ENIeCO00pa3HO
OTKa3BIBATHCS BBUAY MX BBHICOKOH SHEPTOSMKOCTH.

7.5.14 Tlpu yctpoiictee 1{O/] Ha rpyHTax BEYHOW MEP3JIOTH M HA JICIHHKAX
HX CIIE[yeT YCTAHABIMBATh HAa BHHTOBBIX CBASIX, a HA IICHKAX CBail Hal IPYHTOM
yCTauBaTh Pa3BUTHIE MOBEPXHOCTH TeMIT00OMeHa. PekoMeHayeTcs Takxke MPUMEHATD
yTpaBISAEMBIH 00YyB 3THX MOBEPXHOCTEH BO3MYXOM OKpyKarote# cpembl. Llens
MEpOTIPHATHS — CHATh KOHAYKTHBHYIO TEIUIOTY, HCXOmsaunor ot kopmyca L[O]]
4epe3 CBad B TPYHT (PUCYHOK 7.18).
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PucyHok 7.18 —Cxema pa3melLieHns KoHTeliHepa LLO /], Ha BUHTOBbIX CBasX C 3aLiUTON OT TasgHWs
rPYyHTOB

7.5.15 [Ana mowHbix LIOA, co3paBaembiX MO CXeme, NPeACTaB/eHHON Ha
pucyHke 8.7, paumoHasibHO OYAeT YBeNMUMBaTh PACCTOAHWE «TOPAYMX» 30H MEXAY
CepBepHbIMM  3anaMuM W pasmeliaTb B 3TUX MPOCTPAHCTBaX COBpPeMeHHble
aBTOHOMHbIE Ten/MYHble MOAynu. 3BECTHO, YTO COBPeMeHHble Tenauubl AatoT
ypoxkain fo 800 T oBouleli ¢ ra B rog (~80 Kr/m2), a 3aTpaTbl MOLLHOCTX Ha 060rpeB
Tenamubl B 4-5 pa3 6Gonblle 3aTpaT Ha LOCBETKY pacTeHuil. IMpu Takom nopxone
cbpacbliBaeMas B OKpyxatoulyto cpegy Tennota LLOJ, moxeT 6biTb Ha 50 % - 70 %
MOJIE3HO UCNO/b30BaHa, B TOM YNC/E B CEBEPHbIX paloHax CTpaHbl.

7.5.16 B 3aBMCMMOCTM OT OCOGEHHOCTel palioHa pasMeLleHns Ais nepcoHana
LO/J, v xuTeneid MOXHO ycTpamBaTb 6acceilH ¢ NOAOrpeBOM BOAbl, 060rpeBaeMbIX
NpOCTPaHCTB ANnd  (M3NYECKMX aKTUBHOCTe paboTHMkoB LIOJ, BbiCaXXMBaTb
3K30TUYECKME KYCTaPHUKMN 1 ap.

7.5.17 3aBepwarowmii 3Tan aHanmsa aHeproadekTMBHocTM LIOJ -
3HepromogenuposaHve ero paboTbl B TOAOBOM 3KCMayaTaLMOHHOM UWKNe C
NCMOMb30BaHWEM PasIMYHbIX MPOrpaMMHbIX NPOAYKTOB.

CHavana onpegensetcs u3MeHeHWe 3HavyeHma PUE B TeuyeHme Bcero
aCTpOHOMMYeCKOro roga, a 3areM 3HayeHua PUE®@ [lo 3HayeHno PUE@®
COMOCTABNAT  KOHKYPUPYIOLME — BapuaHTbl  WHXEHEPHbIX  pelleHnid  Ha
npeanpoeKTHOM 3aTare.

MpumMmeyaHue - B HacTosleM pasfene pacCMOTPeHbl Mano3aTpaTHble WHXEHepHble

pelleHns, KOTOpble CHUXAaKT 3HeproemkocTb LIOJ, 6e3 yueTa reHepauuu 31eKTPUYECKOi
MOLL{HOCTM OT COJSTHEYHOIO M3/TyYEHUS WU 3HEPTUM BETPA.
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8 KOMMOHOBOYHbIE peweHna no MallMHHbIM 3a/laM LIEHTPOB 06pa6OTKVI
AJaHHbIX

8.1 Ona manbix LIOJ cuctemoo6pasyrolimx OpraHusauuii v yupexzaeHul
CTpaHbl, TaKWX KakK LWKOMbl WM TeXHUKYMbl, My3eW W apXmBbl, MOMNKIUHUKA W
O0NbHULBI, PErvoHasibHbleE W MYHWUMNA/IbHbIE  OpraHbl  YNpas/ieHus, Cyfbl,
npokypaTtypbl 1 otgensl MB/[, Tpebyemas BblUMC/MTENIbHAsA MOLLHOCTb CEpPBEPOB
coctaBnser 5-15 kBT. B Takmx LUOJM ucnosb3yetca cuctema UCMapuTesibHOro
OXNTKAEHMA, KaK 3TO MOKasaHOo Ha pucyHke 7.4. Mpu 3ToM npuHMmaroT, yto LOJ,
COAEPXNT fABEe CTONKWN, MOLLHOCTb KaXaol coctaBnset [ = 7 kBT.

CucTtema UCMapuUTenbHONo0 OXNaXKAEHWA BLIHOCUTCA B OKPYXKatOLLYIO cpely, a

cam LLO[ pa3mellaetcs B rabaputax 10-hyTOBOr0 MOPCKOr0 KOHTeHepa (pUCYyHOK
8.1).

1- kopnyc; 2 - BEHTUNATOPbI; 3 - 3aLUTHbINA KO3bIPEK; 4 - CTOWKW; 5- (nAbTpbl rpy6boit U TOHKOM
OYUCTKK; 6 - BbIFOPOAKA M3 IMCTOBONO NONKapboHaTa; 7 - MHTeHcUmKaTop MaccoobmeHa; 8 -
BO3/lyx03260pHOE YCTPOICTBO; 9 - y3en BOAONOArOTOBKU; 10 - CMNOBbIE U CNAGOTOUHbIE LLUTHI;

1 - pacnblnuTenu Bogpl; 12 - xonofHblli Kopuaop; 13 - ropsuunii Kopuaop; 14 - neperopojka;
15 - BEHTUNIATOPLI CEPBEPHOro 060pyL0BaHMA
PucyHok 8.1- Cxema KoHTeiHepHoro LIO/JL Ha aBe cepBepHble CTOWKM
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B xopmyce 1, BHITOTHEHHOM W3 COHABUY-TIAHENEH, PA3MELIECHE! JBE CTOMKY 4,
B KOTOPBIX YCTaHOBJICHO CepBEepHOE 00opymoBanue Ha 14 kBT.

B xapkoe BpeMsI TEILIOrO MEPUO/a T01a Hapy KHBIH BO3AYX Uepe3 BHITOPOAKY
W3 JIHCTOBOrO MmojmkapboHara 6 mocrymaer B BO3myxo3abopHoe ycTpoiicteo 8. Ha
MyTH BO3AyXa YCTAHOBJEH WHTCHCH(HUKATOP MaccooOMeHa 7, € OCEBBIMHU
BEHTWJIATOPaMH ¥ pacmeutaressimu  Boasl 11, Bo3myX, OXTaKACHHBIA 10
Temneparypsl ¢ =27 °C, Bxomut B kopiyc LIOJ u, mpoxons yepes GpunsTpsl rpyGoit
W TOHKOM OUYMCTKM 5, mocTymaer B XomomHeli kopuzpop 12. CepsepHoe
obopyaoBaHre COOCTBEHHBIMH BEHTHIsATOpaMH 15 3abupaer BO3AyX W3 XOJIOTHOTO
KOpPHIOpa W, OXJIAXIas TEILIOBBIICIAIONINE 3JI€MEHTHI, MOAAeT €ro B Topsunit
xopuzop 13. U3 ropsuero kopuaopa so3ayx temmneparypoit 40 °C — 45 °C 3abupatot
BEHTHJIITOPEL 2 W uepe3 3aIlMUTHEIA KO3BIPeK 3 BHIOPACHIBAIOT B OKPYIKAIOMIYIO
cpeny.

B rtexuuueckoii 30ue 110/], oTneneHHo#i OT CepBEPHON 30HBI IEPETOPOJKOI
14, pacrooKeHsl y3€JI BOAOIOATOTOBKH 9, CHJIOBBIE M ca0oTouHble muTel 10, a
TaKKe CHCTEMa YIIPaBICHHUA.

CucreMa TEXHOIOTMYECKOTO KOHIMIIMOHHPOBAHUS BO3AyXa YCTPAHBACTCSA KaK
TIPSIMOTOYHAS C PacxoaoM Bozayxa okosio 4000 M/,

B xomommmiii mepmonm Toma pacxon Bosgyxa, mnomasaemsiii B LIO/JI,
YMEHBIIAETCSA, a INPOU3BOAUTENLHOCT BHYTPEHHHX BEHTIIATOPOB CEPBEPHOIO
00OpyOBaHMS OCTAacTCA TPEKHEH — OHH M OCYIIECTBIAIOT BHYTPEHHIOKO
PELMPKYIIAIHIO.

Jna noanepxanusa B 11O/ oTHOCHTENBEHOM BiakHocTH ¢ > 20 % B MOTOKE
BHYTpPEHHEH PeIUPKYIANNH Pa3MEIIASTCs YIbTPa3BYKOBOH yBIaKHUTEND BO3AYyXa.

[Tomepeunas cxema opranmuzaumu Bo3ayxooomena B [1O]] naer HanMeHbIIME
a3pOIMHAMUYECKHAE TIOTEPH, a CcaMO PpEIIeHHe C CHCTEeMOH  BHEIIHETo
HCIAPUTEIBHOrO OXJIKICHNU — IOHMKCHHYIO CTPOUTENBHYI0 CTOUMOCTE. [Ipn 3TOM
sHauenue PUE cocrasut 1,04 — 1,05.

8.2 TIpu ucnoms3oBanum 20- 1 40 —(yTOBBHIX KOHTEHHEPOB W Pa3MEILECHAUH B
Hux 5 u 10 croek, dopmupyror [O/] Ha momHOocTh 35 u 70 xBT. YBenuuusas
MOIIHOCTh CEPBEPHOr0 000pymOBaHUsA B CTOKe A0 P; = 15 kBT, cosmator LIO/] Ps =
75 Bt u P19 = 150 xBr. JanpHeitmee napanmanne MowmHocTa [{O]] mpoucxoaut
3a cueT dopmupoBanus [[O]] u3 2, 3, 4 KOHTEHHEPHBIX MOYJIEH.

83 B KOHTeWHEpHBIX  pemIeHHAX  dYalle  BCEro  MPUMEHSIOT
IapOKOMIIPECCHOHHBIC XOJIOOUJIBHBIC MallInuHbI C BO3YXOOXJTaAUTCIIAMHA
HETIOCPEICTBEHHOTO MCHapeHNs (PUCYHOK 8.2).
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1- cepBepHas CTOliKa; 2 - BO3AyX00XNaAnTeslb HeMoCPeACTBEHHOIO ncnapeHns; 3 -
KOMMPeCccopHO-KOH/EeHCaTOPHBbIV arperar;
4 - Kopnyc
PucyHok 8.2 - Cxema KoHTeliHepHoro LLO/Jl ¢ MKXM 1 Bo3gyxooxnagutensimu
HernocpeACTBEHHOr0 UCMapeHns

B kopnyce 4, B TEXHMYECKOI 30He, pa3MeLLieHbl e U Gosee CepBepHbIX CTOeK
1 ¢ o6opynoBaHMeM. B 30He ropsuero Kopuaopa pasmelleH BO34yX00XTaduTesb
HEMOCPEACTBEHHOTO MCMAapeHUst 2 C COBCTBEHHbIM OCEBbIM BEHTUNATOPOM. Ha
BO3AyX00X/1aauTesb  PaboTaeT  KOMMPECCOPHO-KOHAEHCATOPHbLIA  arperat 3,

pasMeLLEeHHbI Ha CTeHe KOHTelHepa.
B stom cnyvyae CTKB peanusyeTcs Kak 3amMkHyTas, 6e3 CBSi3M C Hapy>XHbIM

BO34yXOM. BosgyxooxnaauTenb 3aGMpaeT BO3AYX M3 FOpsuyero Kopugopa v nogaet

ero B X0M0AHbI Kopuaop.
8.4 MawwuHHbIA  (cepBepHblil) 3an LOJ Ha 400 KBT pekoMmeHAayeTcs

paspabaTblBaTb MO CXEMe, NPeACTaBNEHHON Ha pucyHKe 8.3.
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1- cToOiiKu; 2 - XONOAHbIN KOpUAOP; 3 - ropsYmMii Kopuaop; 4 - LeHTpanbHbIA KOHAMLMOHED; 5 -
KanneoTgenuTens; 6 - Bo3ayxo3abopHas WwaxTa; 7 - noasecHon notonok; KL, 1, KL, 2 -
LieHTpaNbHbIA KOHANLMOHEP
PucyHok 8.3 - Cxema cepBepHoro 3ana Ha 80 cepBepHbIX CTOEK

Ha pucyHke 8.3 mokasaHbl [Ba psfja CTOeK 1 C cepBepHbIM 060pyA0BaHVEM
(Bcero 80 CTOEK) C MOLLHOCTbIO KaXow CToVikM Pi =5 KBT.

3an 06CnyXuBalOT [Ba LEHTPa/lbHbIX KOHAMLUWMOHepa 4, KOTopble MojatoT
BO34yX B 3alUMBKY. B03ayx U3 3aluMBKW NOCTYMaeT B NPaBblil U /1IEBbIA XONOLHbIE
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KOpMAOpbI 2, a OTTyja Yepe3 cepBepHOe 060pyAoBaHME - B LeHTPabHbIA FOpaYmnii
kopugop 3.

Bo3ayx M3 ropsyero kopugopa BHOBb 3abmpaeTcsi KOHAWUUOHepamu. Ecnu
peanusyeTcs 3aMKHyTas CuUCTeMa, TO BO3fyxo3abopHas laxTa 6 OTCYTCTBYET, W
BO34YX ropsvero Kopuaopa KOHAMLMOHeP OXNaX4aeT U BHOBb NOJAET B 3alUMBKY. 3a
MOABECHbIM  MOTONKOM 7  pasMelleHbl JIOTKM € KabenbHOM  pa3BOAKONA.
Mpon3BOAUTENBHOCTL LEHTPa/IbHbIX KOHAuumoHepoB KL 1 n KL, 2 umeloT no
BO34yXYy cocTasnseT okono 60 000 m3u.

8.5 Mpn co3gaHMM pasoMKHYTOlM 3HeproadekTneHoit CTKB obycTpansaloT
LIaxTy HapyXHOro Bo3gyxa 6, a B LEHTpe ropsvero Kopugopa ycTpausatoT
BbITSDKHYHO LIAXTYy C OCEBbIMU BEHTUAATOpPaMK. BOKpyr oronoska Bo3ayx03abopHOi
LUaxTbl YCTPauBatoT CUCTEMY UCNAPUTENIbHOTO OXNaXAeHMA (PUCYHOK 8.4).

PucyHok 8.4 - OronoBok B034yx03a60pHOM LIAXTbl C CUCTEMOM MCNApUTENbHOI0 OX1aXAEHUS

8.6 Tpu paspaboTke LUOM, npegHasHauYeHHbIX 415 OTBETCTBEHHbIX paboT nnu
KOMMEPYECKOr0o MCMosb30BaHNs, HE06X0AMMO NpopaboTaTh BOMPOCHI HAAEXHOCTU U
pe3epBupoBaHUsA 060py0BaHUS.

B Takom cfiydyae B KayeCTBe LEHTPabHbIX KOHAMLWOHEPOB cCnefyet
MCMOMb30BaTb HE TOTOBble TWUMOBbIE PeELUeHMs, a Cco34aBaTb COOPHOE pelueHve B
CTPOUTE/IbHbIX KOHCTPYKLMAX, KaK 3TO OCYLLEeCTBNsAN0CH, B 80-e rofbl (pUcyHoOK 8.5).

B cO60pHOM KOHAMLMOHEPE pacxof Bo3gyxa MOXeT cocTaBnaTe 100 000 M3y u
200 000 m3u4, a MOLLHOCTb CepBepHOro 060pyA0BaHMA B 3ane MOXET gocturatb 800
1 1600 KBT COOTBETCTBEHHO.

B Takom COOpPHOM KOHAWMLMOHepe 3HAYUTENbHO Mpowe W [elleBne
3apesepBupoBaTh 060pyAoBaHUe Nno cxeme N+1

8.7 BMeCTO CUCTEMbI UCMapUTENbHOTO OXNaxaeHus (PUCYHOK 8.5) BO3MOXXHA
YCTaHOBKA CEKLMM NOBEPXHOCTHbIX BO3ALYX00X/afuTeNen, 3annTbiBaeMbiX X0N0LHOM
BOAON OT BOAOOX/IaXAAOLLEN XONOANABHON MaLLNHBI.

8.8 KomnnekTtysa cepBepHblii 3an LJOJ, uenecoobpasHo coxpaHatb B CTKB
rOPU30OHTANIbHYIO CXEMY [BWKEHUS BO3AYLUHbIX MacC, YTO MO3BONSET CHU3UTH
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YPOBEHb a3POAMHAMUYECKUX NOTePb, MOHU3UTL 3HadeHne PUE. Mpu TakoM noaxoge
CXeMa CepBepHOro 3ana byfeT BbIrNsaaeTb, Kak NokasaHO Ha pUCYHKe 8.6.

1 2 3 4 5

1- B0O3ayx03ab0pHas WaxTa; 2 - (UIbTPbI FPYOOIA M TOHKOIR 0uncTKK; 3 - cuctema
NCNapuUTeNbHOIO OXNaXKAEeHUS; 4 - KanneoTAennTenb; 5- BEHTUASTOPbI (0CEBbIE UKW paguabHbIe)

PUCYHOK 8.5 - LleHTpa/ibHblii KOHAMLMOHEP B CTPOMTENbHBIX KOHCTPYKLMSX:

1- BO37yx03a60pHOE YCTPOWCTBO; 2 - MHTEHCU(IMKATOP MAccooOMeHa; 3 - pacnbinnTenb BOAbl; 4
- (mnbTpbI rpy6OI 1 TOHKOW OUNCTKU; 5- YBNAXKHUTENb; 6 - KOpMyC; 7 - NOABECHOI MOTOMOK; 8 -
BEHTWUNATOP; 9 - cepBepHas CTolika

PUCYHOK 8.6 - CxeMa CepBepHOro 3a/a ¢ FoOpu30HTa/IbHbIM BMXXEHMEM BO3AYLLUHbIX Macc
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8.9 Peanusyemass B CepBepHOM 3ane TEXHOJIOMMSA OKasblBaeT B/IMSHME Ha
apXMTEeKTYpHble peweHusa. [Mpumepom peanmsauumn LIOJ, Kak Kom6GuHaumm
CepBepHbIX 3al0B U aAMUHUCTPATMBHOIO 3[aHUS, MOXET C/MYyXWUTb CXEeMma,
npeLcTaB/ieHHas Ha pUCyHKe 8.7.

K agMUHUCTPaTMBHOMY 34aHWUI0 1 NMPUMbIKAeT TEXHOMOrMJeckas rasepes 2, ot
KOTOpOWi B 06€ CTOPOHbI OTXOASAT CepBepHbIe 3a/ibl 4 C pafamMn CepBepHbIX CTOeK 3.
PaccMOTpeHHbI BapuaHT COAEPXWUT 16 CepBepHbIX 3a/10B A/MHOW OKono 50 M.
O6Lee yncno cToek coctasnseT okono 700 eauHuu. lMoTpebnsemas cepsepamu
O[HOro 3TaXka MOLHOCTL MOXeT cocTasnATe 3500 - 7000 kBT.

U

1- agMWHMCTPATMBHOE 3[aHVe; 2 - TEXHONOrnYecKas ranepes; 3 - pafbl CEPBEPHbLIX CTOEK; 4 -
CepBepHble 3asbl
PucyHok 8.7 - Cxema LIO/J], ¢ npMMbIKaH1eM agMUHUCTPATUBHONO 3LaHNA

TexHO/0rMyeckoe peLleHue, NokKasaHHOe Ha pUCYHKe 8.7, [OCTATOYHO JIerko
MOJEPHU3NPYETCA M pa3BMBaeTCA 3a CUeT HapalluBaHWA rajsiepey 1 3a0B MepBOro
aTaxa.

8.10 Cxembl paboTbl MalWHHbLIX (cepBepHbIX) 3an0B LIOL no pucyHKy 8.7 B
Ten/blil U XONOAHbIA NepUobl rofa NoKasaHbl Ha pUcyHKax 8.8 1 8.9.
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a - Ten/blii Nepuog roga; 6 - XoNnoAHbIM Neprog roga

PucyHok 8.8 - Cxema pabotbl CTKB B cepsepHoM 3as1e LLO/J, ¢ 0gHOPALHbIM pasMmeLleHrem
CepBepHbIX CTOeK



a - Tennblii nepnog roga; 6 - XoNoAHbIN nepuog roga

PucyHok 8.9 - Cxema pabotbl CTKB B cepsepHoM 3ase LIO/J ¢ ABYXPSAHbIM pa3MeLl,eHeM
CepBEPHbIX CTOEK

8.11 CospemeHHble LLOA c Toukm 3peHns CTKB He TpebyloT Ans CBOEro
(hYHKUMOHMPOBAHUA  (Da/IbLUMO/OB.  ONIEKTPUYECKME KOMMYHUKaLMN  CEePBEPHOro
0b6opyaoBaHNsA, pa3BoAVMble BAO/Mb MOTO/IKA CEPBEPHONO 3ana, PEKOMEeHAYeTcs
3almMLLAaTL NOABECHbLIM MOTOMKOM.
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Buoanorpadmus

I'H 2.1.6.3492-17 IlpememsHo pmomyctumMbele koHmeHTpammu  (ITJIK)
3arpsA3HSIOLIMX BELIECTB B aTMOC(EPHOM BO3AyXe TIOPOACKUX M CEIIbCKHX
NIOCETICHUI



KiroueBsie cioBa: 1eHTper  00palOTKH JaHHBIX, CEPBEPHOE 0OOpyAOBaHWE,
XOJIO[HBIA ~ KOPMIAOpP, TOPSYMH  KOPHAOP, CHCTEMa  TEXHOJIOIMYECKOTO
KOHAWLMOHAPOBAHMS ~ BO3IyXa, CHCTEMa  MCIAPUTENIBHOTO  OXJIAXKICHHA,

ko3 duieHT 3HeprodPPEeKTUBHOCTH, amnmapar BO3AYIIHOTO  OXJIAXKICHHS,
WHTCHCH(PHUKALIA UCTIApEHUA
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