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BBenenue

Meronuueckue pekoMeHJauuu pa3paboTaHbl B pPa3BUTUE MOJIOKEHUH
CIT 60.13330.2016 «CHulIl  41-01-2003  OromnsieHue, BEHTWIANUI U
KOHAuIMoHUpoBaHue Bo3znyxa» u CII 118.13330.2012 «CHull 31-06-2009
OO1iecTBeHHbIE 3[aHUS W COOPYKEHHsS» I peaju3alud MPOEKTUPOBIIMKAMU
TpeOOBaHMII HOPMATHUBHBIX JOKYMEHTOB M BBITIOJHEHUS Oo0jee palroHAIBHOTO
npoektupoBanus 1{OJ] ¢ mnoBbieHHON 3HEPro’(PEeKTUBHOCTHIO U MOHMKEHHOU
CTPOUTENBHOM CTOMMOCTBIO, C YYETOM IIOJIOKEHHH 3apyOeKHbIX CTaHIapTOB
aMEpPUKAaHCKOTO0  OO0IIecTBa HWHXEHEPOB IO  OTOIUICHUIO, OXJAXACHUIO U
KoHauIMOHUpoBaHuto Bo3ayxa (ASHRAE) B ob6mactu knmaccuduxanuu L[OJ] u
MCTIOH30BaHMSI HCTIAPUTEIHLHOTO OXJIAXKICHHUS B HUX.

Nudpactpykrypa mudpoBOil SKOHOMHKH COCTOUT W3 KPYIHBIX, CPEIHUX U
maneix IO/l ot HO/J denepanbroro yposus momiHocTsio 0,2 — 50 MBT no LIO/I Ha
5 — 20 xBt, nns cucteMoo0pa3yrommx y4pexaACHUN M OpraHu3alfil, TaKuX Kak
IIKOJIBI M KOJUTEIIKH; TIOJMKIMHUKN U OOJIGHUIIBI; MY3€H M apXUBBI; pETHOHATBHBIE U
MYHHUIIUTIATBHBIE OpPTraHbl TOCYJApPCTBEHHOTO YIPAaBJICHHS; CYABI, MPOKYpPaTypHI,
otaensl MBJI u apyrue yupexaeHus.

HOA wmanoii momuocty Ha 5 — 120 kBT BocTpebGoBaHbBl ¢ pa3BUTHEM
TEXHOJOTUN TpaHUYHBIX BbluncieHui, koraa 70 % — 90 % uudpoBoit uHbopmarmu
obOpabateiBaeTcs U XpaHuTcs B iokaibHOM 1{O/] 00Bekra, a 10 % — 30 % — yxoaur B
«00JIauHOE» XPAHWITHUIIIE.

O6benunsiss 6onpmme u Manble 11O/l cTpaHbl B HalMOHAJIBHYIO CETEBYIO
CTPYKTYpY, OOIIIECTBO TOJy4aeT psiJi HOBBIX BO3MOXKHOCTEH OT ee paboThl.

Hacrosimue Meroandeckre peKOMEHIANMK TPeIHAa3HAYEHbl I MPUMEHEHUS
IIUPOKKUM KPYTOM CIIEHUATUCTOB, Ubsl JEATEIBHOCTh CBA3aHA C MPOEKTUPOBAHUEM U
HAyYHBIMH UCCJIEIOBAHUSMHU B 00JIACTH CTPOUTENHCTBA 3IaHUN U COOPYKEHUH.

[IpumeHeHne HACTOAIMX METOJUYECKUX PEKOMEHIAIMN TTO3BOJISIET MTOBBICUTh
Ka4yeCTBO BBIMOJHSAEMBIX MPOEKTHBIX padoT u camoro Oymaymero 1O/, cokpatuthb
CPOKM M CHHU3UTH CTPOUTENIbHYI) CTOMMOCTH 3a CYET HCIOJb30BAHMS THIIOBBIX
MOJYJIBHBIX MPAaKTUYECKHX TMOJXOJOB K BBINOJHEHHIO pabdOT Ha OCHOBE
YHUPHUIMPOBAHHBIX METOAMK M TEXHOJIOTHH.

MeToauueckue peKOMEHAAlMM MOTYT HCIONb30BaThCs JJi MPOBEACHUS
HE3aBUCHUMBIX 3KCIEPTHBIX OIEHOK BBINOJHEHHBIX padOT, 4YTo obOecreunBaeT
CHIDKEHUE PUCKOB BOZHUKHOBEHHUS aBapUITHBIX CUTYyallMi U MOBBIICHHE HAIEKHOCTU
IKCIUTyaTaluy IEHTPOB 00paOOTKY TaHHBIX.

Meronuueckne peKOMEHAAIMU  pa3pabOTaHbl aBTOPCKUM  KOJIJICKTHBOM
HIT «ABOK» (n-p Texn. Hayk C. M. bypyes — OTBETCTBCHHBIH WCIIOJTHUTEb,
n-p TexH. Hayk fO. A. Tabynwuxos, B. C. bypyesa, C. A. I'acmes, C. B. Muponosa,
IO. A. Tpemvsxosa).



METOJUYECKUE PEKOMEHIALIMA

METOJMYECKUE PEKOMEHJALIN
[10 IPOEKTUPOBAHUIO [IEHTPOB OBPABOTKU JJIAHHBIX

1 ObsacTh NpUMeHeHUst

1.1 B HacToAlmMX METOAMYECKUX PEKOMEHJALUAX PACCMOTPEHBI METOJIbI
IPOEKTUPOBAHUSI  CHUCTEM  TEXHOJIOTMYECKOrO0  KOHJIWIMOHMPOBAHMUS  BO3AyXa
cepBepHbIx 3a10B [{O/] manoit momuoctu (Muau-1{O]), 5 — 9 kBT, a Takxke cpeanux
u kpynHbix 1O/ ¢ moTpebasieMoil MOITHOCTBIO B fecaTk MBT.

1.2 Metoauueckue  pekoMmeHaanuu  pacnpoctpansiorcs Ha - O/,
pa3MeniaeMble B KallUTaJbHBIX U BPEMEHHBIX COOPYKEHUSX.

HO/I 1o KOHCTPYKTUBHBIM OCOOCHHOCTSIM Pa3InyaroT Kak:

-  KalWUTaJIbHBIE COOpPYKEHUSI —  OTHAEJIBbHOCTOSIIME, BCTPOEHHBIE U
IPUCTPOCHHBIE;
- BpPEMEHHBIE COOPYKEHUSI — KOHTEUHEPHO-MOJYJIbHBbIE (KOHTEHHEPHBIE),

BbITIOJTHEHHBIE B cooTBeTcTBUM ¢ ['OCT 22853, u pa3meniaemple Ha TpyHTE, Ha
MeTaJuIoKapKace HaJ TPYHTOM U Ha KPOBJISIX CYIIECTBYIOIINX 31aHUM.

1.3 Brei6op koHCTpyKTHUBHBIX ocobeHHocTelt I[OJ] ompenensercs Ha paHHEH
CTaJMM TIPOCKTUPOBAHMS B 3aBHUCHUMOCTH OT Ieie M TpeOOBaHMII 3aKa3uMKa:
MECTOHAXO0KJICHUS TUIOIIAJIKH TI0JT CTPOUTENLCTBO, 00beMa KalUTaIbHbIX BIOKEHUIH,
BO3MOKHOCTU HapamuBanusi MoiHocty L{O/] B Oymymiem.

1.4 B nacrosimiee BpeMs ONTHUMAalbHBIM BapuaHT — NPUMEHEHHE MOIYJIbHBIX
TEXHUYCCKUX PEIICHHM, IMO3BOJSIONIMX HamOoJiee THOKO MaclITabupOBaTh ITyTEM
COTJIACOBAHHOTO HApallMBaHMUS 4YHUCJIA CEPBEPHBIX CTOEK, MOIIHOCTH CHUCTEM
Oecrniepe0OHOr0 MUTAHWSA, UHKEHEPHBIX U JAPYTHX CHUCTEM, a TaKKe pacipelemsiTh
COOTBETCTBYIOIIMM 00pa3oM KamHuTalbHBIE 3aTpaThl MO BpeMeHu. llpu sToM
koHCcTpyKkTHBHOE HctonHeHre 11O/l MokeT OBITh pa3IudHbIM.

1.5 Bce TtexHuueckue pelleHus, npeacraBieHHble B pasaene 8 s O/
KOHTEHHEPHO-MOAYJIBHOTO (KOHTEHHEPHOTO) THIA, MOTYT OBITh TPUMEHUMBI K
mobeiM  [1OJl, mepeuncnennpiM B 1.2, HE3aBUCHMO OT WX KOHCTPYKTHBHBIX
0COOECHHOCTEH.



2 HopMaTuBHbBIE CCHLIKHU

B HacToOSIIIMX METOOUYECKHUX PEKOMEHJALMUSAX MCIOJIb30BaHbl HOPMATHUBHBIE
CCBUIKH Ha CIEAYIOIINE JOKYMEHTHI:

I'OCT 22853—86 3nmanust MmoOunbHbIe (MHBEHTapHBIC). OOIIME TEXHUYECKUE
yCIJIOBUSA

I'OCT P 53623—2009 Undopmanmonnsie TexHojoruu. HupopmamoHHo-
BBIUMCIIUTEIbHBIC CUCTEMBI. KOMIIIEKTHI BRIYUCIUTENBHON TEXHUKH (KOMIIBIOTEPHBIE
KJIacCchl) sl  00IIeoOpa3oBaTeNbHBIX YUpEKJIeHUM. XapaKTepUCTUKUA KadecTBa.
Texnuueckue TpeOOBAHUS

I'OCT P EH 779-2014 ®unbTpbl OYMCTKH BO3JyXa OOIIETO Ha3HAYCHWS.
Onpenenenue 3¢ HEKTUBHOCTH PUIbTPALIUU

I'OCT P UICO/M3BK 30134-1-2018 MudopmanronHbsie TexXHouOruu. LIeHTpsI
oOpaboTku nansbix. KnroueBbie mokazatenu 3¢ dextuBHocTH. Yacts 1. OcHOBHBIE
MOJIOXKEHMSI ¥ 001IMe TpeOoBaHUS

I'OCT P UICO/M3BK 30134-2—-2018 NUudopmanronubsie TexHouoruu. LIeHTpsI
oOpabotku naHHbiX. KiroueBsle mokazatenu  dddexrtuBHoctu. Yacte 2.
Koaddunment sueprospdpexrunoctu (PUE)

CI160.13330.2016 «CHwull 41-01-2003 OromieHue, BEHTWISAIHS U
KOHAUIIMOHUPOBaHUE BO3yXa» (c nu3meHeHuem Nel)

CIT118.13330.2012 «CHuIl 31-06-2009 OOuiecTBeHHblE 3MaHUAS U
coopykeHus» (¢ usmeHeHusMu Ne 1, Ne 2, Ne 3, Ne 4)

[Ipumeuanue — Ilpu Monb30BAaHMM HACTOSIIMMH METOJUYECKUMH PEKOMEHAALUIMHU
1enecoo0pa3Ho MPOBEPUTHh JACWCTBHE CCHUIOYHBIX JOKYMEHTOB B HH(OPMAIIMOHHOW cHCTEME
o0miero moJyb30BaHus — Ha odunuanbHoM caiite denepanbHOr0 areHTCTBA MO TEXHUYECKOMY
PEryJIMPOBAaHUI0O W METPOJOTMH B ceTH VHTEpHET WM MO eXEerogHoMy HH(POPMAIHOHHOMY
ykazarento «HanuoHanbHbIE CTaHIAPTHD», KOTOPHIA ONMYyOJMKOBAaH MO COCTOSHHUIO Ha 1 sHBaps
TEKyIIero roja, M IO BBIIYCKAaM €XKEMECSYHO H3/1aBaeMOro HH(OPMAIMOHHOIO YKa3aTels
«HanuonanbHbIe CTaHAAPTHI» 3a TeKyl Uil roJ. Eciu 3aMeHeH CChIIIOUHBIN JOKYMEHT, Ha KOTOPBIH
JlaHa HEeNaTUPOBAaHHAs CCHUIKA, TO PEKOMEH]yeTCS MCIIOJNb30BaTh JIEHCTBYIOIIYIO BEPCHIO 3TOTO
JOKYMEHTa C Y4€TOM BCEX BHECEHHBIX B JIAaHHYIO BEPCHUIO MU3MEHEeHH. Eciiu 3aMeHeH CChUIOYHBIN
JOKYMEHT, Ha KOTOpBIH JaHa JaTHUpOBaHHAs CChUJIKA, TO PEKOMEHIYETCS HCIIOJNb30BAaTh BEPCHUIO
3TOr0 JIOKyMEHTA C yKa3aHHBIM BBILIE T'OJIOM YTBEp:KIeHUs (mpuHatus). Ecnu nmocne yTBepxaeHus
HaCTOSIIIUX METOAMYECKMX pPEKOMEHAAIM B CCBUIOYHBIA JOKYMEHT, Ha KOTOpPBIA JaHa
JATUPOBAHHAsl CChLJIKA, BHECEHO H3MEHEHHUE, 3aTparrMBarollee IOJIOKEHHWE, Ha KOTOpOoe JaHa
CCBIJIKA, TO 3TO MOJOXEHHE PEKOMEHIyeTCs MPUMEHITh 0e3 ydeTa JaHHOro W3MeHeHus. Ecmu
CCBIJIOYHBIM JOKYMEHT OTMEHEH 0e3 3aMeHbI, TO MOJOXKEHHE, B KOTOPOM JaHa CChUIKa Ha HETo,
PEKOMEHJIyeTCsl NMPUMEHSATh B 4YacTH, HE 3aTparuBarouiedl 3Ty ccbUIKy. CBeleHUs O JeWCTBUHU
CBOJIOB TMpaBUJI MOKHO TpoBepuTh B DenepanbHOM HHPOpMAIMOHHOM (GOHIE TEXHHUUYECKUX
pEriiaMeHTOB U CTaH/IapTOB.



3 TepMuHbI ¥ onpe/ieIeHUs

31 B HACTOAINNX MCTOAMYCCKUX PCKOMCHAALUAX IMPHUMCHCHBI CICAYIOHIHC
TCPMHUHLBI C COOTBETCTBYIOIIIUMHU OIIPCACIICHUAMM:

3.11
HeHTp o0padoTkm manHbIX (data centre): CtpykTypa wiu rpymnma CTPYKTyp,
NpeHAa3HAYCHHBIX  JUJIS  [EHTPAJIM30BAHHOIO  pa3MEIICHHUs,  OpraHH3aluu

B3aMMOJCHCTBHS U dKcIuTyatanuu U T-cucteM, ceTeBOro u TeJIeKOMMYHHUKAIIMOHHOTO
o0opyaoBaHus, OOECIEUMBAIOIIMX BO3MOXHOCTh OKa3aHHUs YCIyr B 00JacTu
XpaHeHHus, o00paboTkM W Tepenadyd JaHHBIX, a TakkKe Bce OOBEKTH U
UHPPACTPYKTYPHI, UCIIOIB3yEMbIE ISl paclpeeNeHus JIEKTPOIHEPTHH U KOHTPOJIS
CpeIsl B COYETaHWU CO CpeAcTBaMU obecredeHus TpeOyemoil yCTOWYMBOCTH U
0€30MacHOCTH Ui JOCTH)KCHHUSI HKEJIaeMOTO YPOBHS JOCTYIMHOCTH OKa3bIBAEMBIX

YCIIyT.

[Ipumeuanus

1 CrpykTrypa MOXET COCTOSITh M3 HECKOJBKHX 3MaHUW W (WIM) 30H, BBIMOJHSIOIINX
BCIIOMOTaTENbHbIE PYHKIMHU JUI MOAIEPKKA OCHOBHOM.

2 I'panu1ipl IeHTpa 00pabOTKU TaHHBIX KaK COBOKYITHOCTH CIIELUAIN3UPOBAHHBIX CTPYKTYP
u(unn) 30H, B KOTOpBIX pasMenieHsl M T-cuctembl, KOMMYHUKallMOHHOE 000OPYJIOBaHHE U CPENICTBA
KOHTPOJISL Cpelbl, MOTyT OBITh ONpEAETCHbl B paMKax IpaHul] Oosiee KpyMHOH CTPYKTYypbl WIN
3/1aHU.

[COCT P UCO/MDK 30134-1-2018, nynxr 3.1.4]

3.1.2 cucreMa TeXHOJOTMYECKOT0 KOHAMIMOHHPOBAHHMS  BO3AyXa
(processair-conditioning system): Kowmmiekc o0OopymoBaHusi [ CO3MaHHS U
ABTOMATHYCCKOI'O IMOOACPIKAHUA B 3aKPBITBIX ITOMCIONCHUAX U CPCACTBAX TPAHCIIOPTA
mapaMeTpoB BO3IYINHOW cpedbl (TeMmmepaTyphl, OTHOCHTCIBHON BJIaKHOCTH,
YUCTOTBI, COCTaBa, CKOPOCTH JBWMIKCHHUS U JaBJICHUSA B03I[yxa), Hanooee
6HaFOHpI/IHTHBIX 1 BEJICHUS TEXHOJIOTHYECKUX IIPOIIECCOB, JIEHCTBUA
o0opynoBaHusT U TPUOOPOB, OOECIEYEHHUS COXPAHHOCTH IIEHHOCTEH KYyJIbTYphl H
HACKYCCTBA U T. II.

3.1.3

cepBep (server): CoOBOKYyMHOCTh CPEACTB BBIYACIUTCIPHOW TEXHUKH U
MPOTPAMMHBIX  CPEJACTB, IpEJHA3HAYEHHAs U1  YNOPABJICHUs, XPaHCHHS,
MpeacTaBieHuss MHGOPMAIMK B JIOKAIBHOW BBIYMCIUTEIBHON CETH A pabodmx

MECT U JPYTHX CETEBBIX YCTPOUCTB.
IIpumeuanue — CepBep COCTOUT U3:
- 0a30BOr0 KOMIIJIEKTA CEpBEPa;
- IBETHOT'O BUJEOMOHUTOPA;
- IPOrPAMMHBIX CPEJICTB, OMPENEIAIOMNX (QYHKIIMOHATBHOCTh CepBEpa.

[TOCT P 53623—2009, mynxt 3.10]

3.1.4 wmamunHbiii (cepBepubiii) 3an (data hall):  Beimenennoe
TEXHOJIOTHYECKOE TOMEIICHHE CO CIICIUAIBHO CO3JaHHBIMH M TOJICPKHUBACMBIMHU
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YCIOBUAMM  JJIA  pa3MelleHuss W (YHKIMOHHUPOBAaHUS  CEPBEPHOTO U
TEJIEKOMMYHHUKALIUOHHOTO 000PYOBaHUS.

3.1.5 cepepnasi croiika (IT equipmen track): Meramumyeckuii Kapkac,
ycraHaBiuBaeMbli B LIOJI, cepBepHBIX 3amax, KOMIIBIOTEPHBIX KOMHATax H
KOMMYHUKAIIMOHHBIX  y3J1aX, OCHOBHOE Ha3HAa4€HHE KOTOPOro — HAJIEKHOE
pa3menieHue cepepoB popm-pakropa 19”.

3.1.6 xoqonnbiii kopuaop (cold aisle): Kopumop ¢ oOpaiieHHBIMH BHYTpPb

HCTO JIMOCBBIMHU CTOPOHAMH CCPBEPHLIX CTOCK.
[Mpumeuanue — [logadya OXJTaXKICHHOTO BO3JAyXa B KOPHIOpP MPEIyCMaTPHUBACTCS C y4YETOM
Hanbosnee 3 HEKTHBHOTO OXJIAXK/ICHUSI TOBEPXHOCTH JIUIIEBBIX CTOPOH CEPBEPHBIX CTOCK.

3.1.7 ropsiumii xopugop (hot aisle): Kopumop ¢ oOpallieHHBIMH BHYTPh HETO

TBUIBHBIMH CTOPpOHAMU CCPBCPHBIX CTOCK.
[Mpumeuanune — [logaya HarpeToro Bo3ayxa OT OOOpY/IOBaHUS, Pa3MEIICHHOTO B CEPBEPHBIX
CTOMKax, MpeIycMaTpUBaeTCs B KOPUIOP, a 3aTeM B OJOK KOHAUIIMOHUPOBAHUS BO3AyXa CEPBEPHOTO 3aja.

3.1.8

ko3 punuent sneproddpdpexruBnocru, PUE (power usage effectiveness,
PUE): OrtHorieHue oOIIEro 3HEPromnoTpedicHus I[IEHTpa OOpabOTKH JaHHBIX K
sHepromnoTpednenuto  MT-o0opynoBaHusi, BBIYUCICHHOMY, HW3MEPEHHOMY WIIH

OOCHCHHOMY 3a TOT K¢ IICPHUOJ BPCMCHU.
[Ipumeuanue — MHHorma wmcnone3yercss oOparHoe 3Hauenne PUE, Ha3zpiBaemoe
ko3 purmeHToM 3HEProdpheKTUBHOCTH HHPPACTPYKTYPHI 1IeHTpa o0padoTku nanubix (DCIE).

[COCT P MCO/MDK 30134-2-2018, nynxr 3.1.3]

3.2 B Hacrosmux METOAMYECKUX PEKOMEHAAIUSAX MPUMEHEHBI CIIeTyIOIne
0003HaYCHUS U COKPAIICHHUS:

ABXM — abcopOnroHHas XOJI0AMIbHAS MaIlIUHA,

[TKXM — napokoMIIpeCCHOHHAs XOJIOWIbHAS MAIllUHA;

CTKB — cucteMa TeXHOJIOTHYECKOT0 KOHAUIIMOHUPOBAHUS BO3yXa;

T3 — TexHuyeckoe 3aJaHue;

TOC — Temno3aeKTpOCTaHLIUS;

HO/I — nienTp 00pabOTKH TaHHBIX;

PUE — koad punmerT sueproshpexTuBHOCTH.




4 O01IHe MOJI0KEeHHUA

41 B MeToAMYECKHMX  PEKOMEHJALUAX  PAaCCMOTPEHbI  OCOOECHHOCTHU
npoektupoBanus IO/l mist oOecnieuenus: peanuzauuu tpedoBanui CII 60.13330, a
TaK>K€ BOIPOCHI:

- TIOBBILLIEHUSI YPOBHS 0€30MACHOCTH MPOBEEHUS padOT MO MPOECKTUPOBAHMIO,
MOHTaXy, IYCKy, HaJaJke M BBOAY B OJKCIUTyaTall{l0 W TEXHUYECKOMY
OOCITY’)KMBAHMIO CHUCTEM BHYTPEHHEr0 WH)XEHEPHO-TEXHUYECKOTo o0ecrneyeHus
31aHUN U COOPYIKEHHU,

- 3()PEeKTUBHOCTHU UCTIOJIB30BaHUS IHEPTrOPECYPCOB;

- CHW)KEHHS YPOBHSI MOTEPh TEIUIA B 3[JaHUAX U COOPYKEHUAX U ONTHUMH3ALUU
TEXHUUYECKUX pelIeHUH npH pa3paboTKe MPOEKTOB CUCTEM BHYTPEHHETO MHKEHEPHO-
TEXHUUYECKOT0 00ECIIeUeHHsI 3JJaHU U COOPYKEHUM.



5 [TapameTpbl BO31yXa HEHTPOB 00padOTKH JaHHBIX

5.1 OnruManbHble W [JOMYCTHMbIEe MapaMeTpbl BO3AyXa IEHTPOB
00padoOTKH JAHHBIX

5.1.1 OnrumanbHble W JOMYCTUMBIE IapaMeTpbl BO3JlyXa Ha BXOJE B
cepBepHOe 000pyJOBaHHE PEKOMEHAYETCsl MPHHUMATh o Tadmuue 5.1 ¢ yyerom I-d
IuarpaMMbl, IPUBEICHHON Ha pUCYHKe 5.1,

Pucynok 5.1 — luarpamma |-d ¢ quanazoHamMu onTUMaNbHBIX M JOIMYCTHMBIX MTAPAaMETPOB BO3IyXa

Hoxa



Ta0nuna 51— OntumanbHble U A0MyCTUMBIE TapaMeTpsl Bozayxa 1O /]

Hwnanazon Huana3zon | MakcumanibHas
TeMIepaTyp Huanason TemmepaTtyp | TemmepaTypa
ITapameTtpsl Tun UT- BJI&XHOCTH
Kiace 0 CyXOMY TOYEK TOYKH POCHI,
BO3/lyXa o0opyoBaHUs BO3/yXa,
TEPMOMETPY, pocsl, Tp, T maxc,
0, %
Ter, °C ' °C °C
OnTuMansHbIe Al — | Bee He Briie
(pexomenyemsie) | A4 18 —27 60 -9—15 -
Homycrumslie Al Cepaepsbl
Mmaciraba
KPYITHOTO
MPEeINpUSTHS, 15— 32 8 —80 -12—17 17
CUCTEMBI
XpaHeHUs
JTAHHBIX
A2 Cepgepbnl, 10— 35 8 —80 -12—-21 21
A3 CUCTEMBI 5—40 8—85 —-12—24 24
A4 XpaHEHUs
JTAHHBIX,
ICPEOHATBHLIE | 545 8—90 | -12—24 24
KOMIIBIOTEPHI,
paboune
CTaHIINH

5.1.2 Pabouwmii nuama3oH mapaMeTpoB Bo3ayxa B xojogHoMm kopupope O/I
PEKOMEHYeTCs ONPEENsITh UCXOs U3 Ha3HaueHUs M (QYHKUUNA pa3padaThiBAEMOro
LO/I B coorBercTBuu ¢ T3 (Tabnuma 5.1).

5.1.3 Tlocne ompeneneHus auamna3zoHa BO3MOXKHOTO M3MEHEHHS IapaMeTpoB
BO3JlyXa B XOJIOJHOM KOPHJIOpE CJeAyeT NMPUHUMATh WHKCHEPHBIC PEHICHUS IO

00€eCIIEYEeHUTO

3aJJaHHBIX
KPyIJIOTOAUYHOM

napameTpoB
AKCIUTyaTallHOHHOM  ITUKJIE

5.2 OuncTka BO3ayXa OT NbLIN

5.2.1

MamuHHbIe
oocnyxuBanust CTKB,

(cepBepHEIC)

BO3/yXa

3aJIbl

XOJIOJJHOTO

C [PUOPUTETOM
SHEProdP(HEKTUBHBIX M OSKOJOTMYHBIX HWH)KCHEPHBIX PpEHICHUH CO CHUKEHHOU
CTPOUTEILHON CTOMMOCTBIO.

Hoa

MMpCaAHA3HAYCHBI

Kopuaopa B
MPUMEHEHUS

I

OCHOBHBIM IIOJIB30BAaTEJIEM IOATOTOBJIEHHOIO BO3AyXa
SIBIISIETCSI CEpBEPHOE 000pYy0BaHUE.
5.2.2 B cepBepnbix 3anax [{O]] pexomeHayeTCss IPUMEHSTH ABYXCTYIEHYATYIO

OYMCTKY BO37yXa OT MbLIU. B mepBoii crynenu — GpunbTpsl Tpyoor ounctku G4, BO
BTOpO# — GUIbTphl ToHKON ouncTkU F7 (knaccudukarmu puastpos mo 'OCT P EH
779).

5.2.3 MeponpusTus Mo 04UCTKE BO3AyXa HEOOXOAMMO HAMEYaTh TOJIBKO MOCE
aHaJIM3a MCTOYHMKOB MeXaHudeckod mbut B Bo3ayxe [[OJl, BBuay TOro, 4ro
MPUMEHEHHE JIBYXCTyneHuyaToil ounctku Bo3ayxa (G4 u F7) B Teuenue Bcero rojaa
CO3/Ia€T A3POJMHAMUYECKOE CONPOTUBICHUE, MPEOJOJIEBAEMOE C PACXOIOM



JJIEKTPUYECKOW MOIIHOCTH BEHTWIATOPOB, T.. ¢ yBenudyeHuem 3HaueHus PUE nu
poctoM ¢puHaHcoBbIx 3aTpatr B CTKB.

Pexomennyercss  mpoBelleHME — CHELMAIM3UPOBAHHBIX  M3BICKAHMM 11O
3aIBUICHHOCTH BO3/yXa HACEJIEHHOI0 yHKTA, rae pasmemaercsa LHO/I.

5.2.4 3anbuieHHOCTh BO3/1yXa HaceJIeHHOro MyHKTa [1] momkHa cocTaBisaTh He
oonee 1,0 mr/ae.

Ha pucynke 5.2, B KadecTBe MpUMEpa, NPUBEICHA CXEMa pa3MEUICHUs
aBTOMAaTHUYECKUX CTaHLMK MOHUTOpUHTA atMocdepHoro Boznyxa ACM-AB B CaHkT-
[TerepOypre.

Pucynok 5.2 — Cxema pa3MmerieHusi TO4eK KOHTPOJISI COCTOSIHUSI BO3IyIIHOro Oacceitna r.CaHKT-
[TetepOypra

I[Ipumeuyanue — OpraHbl 3KOJIOTHYECKOTO KOHTPOJIS BEAYT HENpPEpbIBHbIC HAOMIOICHUS 32
COCTOSIHUEM BO3JyIIHOro OacceiiHa: ONpeNesloT YPOBHH 3arpsi3HEHHs aTMOC(EepHOro BO3/ayXa,
(bopMHpYIOT U BeAyT OaHKH JaHHBIX O 3arps3HEHUH aTMOC(EPHOro BO3/1yXa, IPOBOAAT IOJATOTOBKY
U TpeoCTaBlIeHUEe MOTPEOUTENSIM AaHAIUTHYECKOW M pacdyeTHOW MHGOpManMM O 3arps3HEHUH
aTMOC(epHOro BO3ayXa.

[Tpumepst Habmonernii ACM-AB noka3anbl Ha pucyHke 5.3a6.



a — nanusie ACM-AB Nel9 (Bonxonckoe 1., 116) o muHaMuKe 3arps3HeHHss aTMOC(HEPHOTo
Bo3ayxa 3a 30 1H.;

0 — nanasie ACM-AB Nel4 (YtkuH mp., 16) o auHAMuKe 3arpsS3HEHHUs aTMOC(EPHOTO
Bo3ayxa 3a 30 1H.

Pucynok 5.3 — JlaHHbIe aBTOMaTHYECKUX CTAaHIIMHA MOHUTOPHUHIA COCTOSIHUSL aTMOC(HEPHOTO
Bo3ayxa r.Cankr-IlerepOypra

5.2.5 JInsi UHCTPYMEHTAILHOTO KOHTPOJISI YPOBHS 3aIbUICHHOCTH HAPY>KHOTO
Bo3ayxa u Bo3ayxa L{O]] nHeobxoaumo BkiItouaTh B CTKB MbUIeMep MPOMBIIIUIEHHOTO
Ha3zHayeHus (PUCYHOK 5.4), mpeaHa3HAUYCHHBIN SISl U3MEPEHUSI KOHIIEHTPAIUU MbLUIH
B ra30BO3AYIIHBIX Cpelax.

II puMCcUYaHUC — I[J'ISI CHUKCHHUA 3aTpaT PCKOMCHAYCTCA IMPUMCHCHUC TIBIJICMCEPOB
OTCUCCTBCHHOT'O ITPOU3BOACTBA.

[TeIneMep npeaHa3HAYEH I U3MEPEHNUS 3abUICHHOCTH HAPYKHOTO BO3AyXa U
Bo3ayxa LIO/I, a CTKB — 1 apXUBUPOBAHUS PE3YJIbTATOB U3MEPEHUM.



Pucynoxk 5.4 — Ilsinemep

5.2.6 B 3aBUCHUMOCTH OT Mepuojia rojia U KIMMAaTHUYECKUX YCIOBUNA MECTHOCTHU
HEOOXOJMMO YUUTHIBATh PE3YJIbTAaThl U3BMEPEHUN 3aMbIICHHOCTH TEPPUTOPUU (BBIIIIE
i Huoke TTIK).

5.2.7 Tlo pesynbTratamM M3MEpPEHHUs 3aMbUICHHOCTH HAPYXKHOTO BO3JyXa HIKE
ITIK (mperMyIecTBEHHO XOJIOMHBIM M TMEPEXOIHBIH TMEPHOIbl TrojAa) JOKEH
OTKPBIBAThCS TEPEIyCKHOM KJIalaH, yCTaHaBJIMBAaeMbIi BO (PpPOHTAILHOM CEYCHUU
¢GuibeTpoB (prcyHOK 5.5).

1 — xopnyc; 2 — GpunbTpyrOIKE NaHeN!; 3 — IeperyCKHON KilanaH
Pucynok 5.5 — Cxema pa3meriienus epermyCckHOro KiamaHa B psiiy KacceTbl (GUIbTPYIOMINX
MaHeJen

5.2.8 B Temblii mepuoa rojia, B yCIOBHAX JACHCTBHS COHEYHOW paJHaIlud U
MOJIbEME MEJKOJUCIIEPCHON MbUIM C TPYHTA BOCXOISAIIMMH MOTOKAMU MNEPETPETOrO
BO3AyXa, TpH Bo3pacTaHuu 3anblUieHHOCTH Bbime IIJIK, TpeOyercss 3akpbiBaTh
KJIallaHHbIC TPYMIbI MEpPEmycKa BO3AyXa IS HAIpaBJICHHUS MOTOKA BO3JyXa 4epes
bunpTpyronmMe naHenu.

5.2.9 Ilpu pasmemenun [HOJ] BOmm3u TOC, ocobeHHO paboTaromux Ha yrie,
peleHre mpoOJIeMbl 3aMbUICHHOCTH HApPYXHOT'O BO37yXa TpPeOyeT HE CIOXKHBIX, HO
CIIeIIMaIbHBIX MEPOIIPUSITHH.
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6 KoMnoHoBOYHbIC peLICHNS 110 CEPBEPHBIM CTOMKAM B MAIIMHHBIX 32J1aX
LEHTPOB 00pPadOTKHU JAHHBIX

6.1 HezaBucumo ot unterpanbHoil momHoctd 11O/l obpaboTka, nepenaya u
XpaHCHUE JAaHHBIX TPOHMCXOJSAT B OTACIBHBIX cepBepax (puUcyHOK 6.1), xoTopkie
IPYNITUPYIOTCS B CEPBEPHBIX CTOMKaxX (pUCYHOK 6.2), pa3MeliaeMbIX B MaIIUHHBIX
(cepBepHBIX) 3anax (pUcCyHOK 6.3).

Pucynok 6.1 — BHemHuii Buz cepBepoB

Pucynok 6.2 — O0uuii BUJI CepBEPHBIX CTOEK /sl pa3MELEHHsI CEpPBEPOB
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Pucynok 6.3 — [Tpumeps! pa3meriieHns: CepBepHBIX CTOCK B MAITMHHOM (CEPBEPHOM) 3ajie

6.2 CepBep — €AMHUYHBIM OOBEKT, KOTOPBIA OOCITY>KHUBAET KPYIJIOTOJMYHO
¢yskmmonupytomas CTKB. B kauectBe egmHMYHOrO 00BEKTa CIEAYET MPUMEHSTH
CepBEpHYIO CTOMKY (pUCYHOK 6.4), TIOCKOJIbKY B paMKaX OJHOHM CEpBEPHON CTOWKH
napaMeTphl BO3/IyXa Ha BXOJIE YCJIOBHO OJJMHAKOBHI.

Pucynok 6.4 — IIpumMepsl cepBEpHBIX CTOEK C CEpBEPAMHU

6.3 Jlns oTBOjga TEIMJIOTHI OT TEIUIOBBIACISIONIUX JJIEMEHTOB B BO3IYyX
cepBepHoro 3ama [[OJl mpuMeHSIOT BCTPOCHHBIC BEHTHJISATOPHI, ABTOMATHYECKHU
yIpaBisieMble  cepBepoM. [IpOM3BOAMTENBHOCTh  BEHTUJIATOPOB  3aBUCUT  OT
(dakTHUeCKOM TeMmmepaTypbl BO3JyXa BHYTPU CTOWKH, KOHTPOJIUPYEMOW HATUYUKOM
cepsepa.
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6.4 Ilpu npoextupoBanuu cienyet npenycmarpuBats CTKB, kpyrioroguuao
o0ecneunBarollyo 3aJaHHbIe ITapaMeTpbl BO3AyXa Ha BXOAE B CEPBEPHL, T.€. B 30HE
XOJIOJTHOTO KOPHUIOPa MAIIMHHOTO (CEpBEPHOTro) 3aJa.

7/ PemieHMsi MO OXJIAXKJAEHHIO BO31yXa IEHTPOB O0OpPadOTKM JAHHBIX,
OLeHKA 3P (PEeKTUBHOCTH pelleHU

OtBon TemnoTsl, BeiAesieMon cepBepamu u3 LIO/l, B COBpEMEHHBIX yCIOBUAX
PEKOMEH/YETCs OCYIIECTBIIATH PU UCIIOJIb30BAHUU CIETYIOUIUX CUCTEM:

- TOBEPXHOCTHBIX BO3yXOOXJaJUTENEed U YCTAHOBOK HCKYCCTBEHHOIO
oxnaxaeHus (IIKXM umu ABXM) — cm.7.1;

- UCTIAPUTEIILHOTO OXJIAXKACHUS — CM. 7.2,

- C MOMOILbIO BEHTHWJISILIMIOHHOTO BO3/lyXa — CM. 7.3.

7.1 Ucnojb30BaHNe MOBEPXHOCTHBIX BO3AYXO0OXJAJAUTeJEel M YCTAHOBOK
HUCKYCCTBEHHOTO OXJIAK/AeHNs (MapOKOMIIPEeCCUOHHBIX WM A0COPOIMOHHBIX)

7.1.1 CepBepHasi cToOiiKa (TEIUIOBBIICISIONIUI OOBEKT) CONCPKUT B cebde
cepBepHOE 000py0BaHNE CyMMapHO MoIHOCTRIO 5 — 30 kBT1. BHYyTpH cepBepHOro
o0opynoBaHusl pabOTalOT BEHTUJISATOPHI, OOIyBAIOIINE PaTAaTOPhl OTBOJA TEILJIOTHI

OT TIepErpeBAOIIUXCS B IIpoIiecce paboThI JieMeHTOB (puUcyHOK 7.1).
| |

S

| Xo0noOHbIU Kopudop [ops4ud kopudop |
8
7
i

‘ NN QL

Pucynok 7.1 — CxemMa MalimHHOTO (CEPBEPHOI0) 3aa

7.1.2 Xomoaompou3BOAUTEIHHOCTh MPOCKTUPYEMOTO  BO3YXOOXJIATUTEIS
JOJKHA OBITh JOCTAaTOYHOM /JIsi aCCUMUJISILIMKM TEIJIOTHI OT CEPBEPHOM CTOMKH,
OCBEUIEHUs 3aJla, CETEeBbIX BEHTWISTOPOB U TEIUIOBBIX NPUTOKOB B 3al,
MOCTYTAIOIINX U3 CMEKHBIX MMOMEMICHUH 1 pa0OTAIOIMINUX B 3aJI€ JIFOICH.

7.1.3 B mamuuHb (cepBepnbii) 3an [[OJ] ciaemyer momaBaTh HapysKHBIH
BO3/yX, OOecreuMBas KpaTHOCTh Bo3gyxooomena B 0,5 ul (c ydeTtom paGoThI
nepconana [{O/] B TeueHne NpoJoKUTEILHOTO IEPHO/Ia BPEMEHN).

7.1.4 Pacxon OXJaXJEHHOrO BO3JyXa JOJDKEH ObITh HE MEHEee pacxoja
BO3/lyXa, IE€PEMEIIaeMOro BEHTUJIATOPAMU CEPBEPHOrO0  OOOPYJIOBaHUS  BO
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n30eXaHne TOCTYIJICHUS! YacTH BO3JyXa B 30HY MX BCACBHIBaHUS, T.€. B XOJOJHBIH
KOPHJIOp, YTO MPUBEIET K IeCTAOMIN3AlUN €r0 TEMIIEPAaTypHOTO PEXKUMA.

7.1.5 Ilpu HEITOCPEACTBEHHOM HCIIAPEHUU XJIa1ar€HTOB B
BO3IYXOOXJIAJAUTENAX HEOOXOAMMO KOHTPOJHUPOBATH TEMIIEPATypy HUX KHUIICHHUS.
CrnenyeT yuuThIBaTh, UTO MPH TMEPEXOJIe 3HAUCHUH TeMmepaTypbl kuneHus ot 5 °C
10°C  9SHeproeMKOCTb XOJOJUIBHOIO IUMKJIA CHIDKACTCS, a  XOJIOJUJIbHBIN
K03 PUIIEHT pacTerT.

Ha pucynke 7.2 moka3aHa cXeMa pa3MEIIEHUs BO3AYXOOXJAJUTENIsI B
MAaIllMHHOM (CepBEpHOM) 3aje. Bo3ayxooximaauTeab MOXKET ObITh YCTAHOBJICH KaK B
MAaIIMHHOM (CepBEpPHOM) 3ajie, TaK U B KOHAWIIMOHEPE, PA3MEIIEHHOM 3a TPaHULIAMHU
MaIIMHHOTO (cepBepHOro) 3ama. OJUH KOHIUIIMOHEP MOXKET OOCTY)KUBATh
HECKOJIBKO MAIIMHHBIX (CEPBEPHBIX) 3AJI0B.

\ |
+ \

\ |
\ =l

tw1 — Temmeparypa Xo00HOCHTES Ha BXO/IE B amnmapat; two — TeMreparypa X01010HOCHTENS Ha
BBIXOJIC U3 allapara
Pucynok 7.2 — Cxema oxJaKIeHHsI BO3/yXa MAIIMHHOTO (CEPBEPHOIo) 3ajia C MOMOIIbIO
MOBEPXHOCTHOTO BO31yX0O0XJIaIUTEIIS

7.1.6 TlpuanMas WHXXEHEPHOE pEIIeHHE MO yCTpoucTBY oxnaxaeHus 1O/,
CJIeyeT YYMTHIBATh OIIEHOYHBIM pacxoja Bo3nyxa Ha 1,0 kBT MomiHoCTH cepBepoB,
KoTOpbIii coctapngeT 250 — 300 M3/u, T.e. IPU MOIIHOCTH CEPBEPOB 3aJia, HAIIPUMED,
B 500 kBT o0wmwmii pacxox Bo3ayxa cocrabiseT okonao 150 000 m3/4. B sToMm ciyuae
KOHJUITMOHED BBIXOAUT M3 CTAHAAPTHOTO JJI M3TOTOBHUTENCH TUIIOPA3MEPHOTO psia
C YBEJIMYEHHWEM €ro CTOMMOCTH, Ta0aphTOB BO3AYXOPACIPEACIUTEIbHBIX CETeH,
YCIIOXHEHUEM WX TOTOJIOTHH W, KaK CJIEICTBHE, BO3PACTAHUEM a’3POIMHAMHYECKOTO
COTIPOTHBIICHHS ceTH, CHIKeHUuEeM 3HeprodddexkrusHoct [{O/] n pocTtoM 3HaueHus
PUE.

7.1.7 Cnenyet yuutbiBath, 4to (haktrueckuii KIIJ[ nHanbonee sdhdexTuBHBIX
BEHTWJISITOPOB ~ C  3arHyTBIMH  Ha3ajJ  JIOMATKaM#,  pa0OTalmMX  Ha
BO3IyXOpacCHpeeIUTEIbHYI0 CETh, COCTaBIsICT He Oonee 0,65, a He 0,75 (cormacHo
TEXHUYCCKUM XapaKTEPUCTUKAM 00OPYIOBaHMS).
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[Ipumeuanue — BBeacHue a’poJMHAMMYECKUX YCOBEPIICHCTBOBAHUMN I DPa3BUTHS
a’pOIMHAMUYECKOI0 KauecTBa CETel BO3AyXOBOAOB HOTpeOyeT OT pa3pabOoTuMKa CHELUaIbHBIX
3HaHUH U HaBBIKOB U YBEJIIMYUT 3aTPAThl HA BO3LyXOPACIIPEACIUTEIbHBIE CETH.

7.1.8 Pemienusi mo pasmenieHuto Bozayxooxiaauteneil B momenieHun [[O/]
JOJKHBI OBITh MPOAHATU3UPOBAHBl HA MPEANPOCKTHOM JTale C YYEeTOM OLEHKH
BEJIMYMHBI SHEpPronoTpediaeHus unxeHepuoix cucrem LIO/I.

Ilpumep 1 — Acnexmot pabomot IIKXM u ABXM ¢ npunoscenuu K 3aoauam
1[O/l, ananu3 unsicenepnvlx cucmem ¢ NO3UUUU IKOHOMUKU U IKOO2UU

Hcxonuble naHHbIE:

B xonomuneayro cucrtemy BxoauT IIKXM kak cOCTaBHOW 3JIEMEHT.

dakTUYeCKU XOJOAUIbHBIN KO3(P(GUIMEHT YCTAHOBKH COCTAaBISET

& — Qo/Poz 3,0, (1)
rae Qo — X0JI010NMpPOU3BOIUTENLHOCTh YCTAHOBKH, KBT;

Py — notpebnsiemas 31eKTpruuecKasi MOIHOCTh YCTaHOBKH, KBT.

3anac 1o Xos0101pou3BoauTebHOCTH — 7 Y.

ITopsimok pacuera:

[Tpu 3amace X0n070MPOU3BOAUTENBHOCTH 7 % U (PaKTUUECKOM XOJOJUIBLHOM
koadunmente & = 3,0 (popmyna (1)) momyuaem:

Qo = 1,07Quon,

rae  Quon — TemnoBbiAeaeHus B [IO/I, kBT.
[ToTpebnsiemas sneKTpudecKkas MOITHOCTh YCTAHOBKU XOJIOAUIBHON CHCTEMBI

(6e3 y4eTa ceTeBbIX BEHTHIIATOPOB):
PO = 1,07/3Qu0ﬂ = 01356QH0H'

O¢ddextunocts sHepronoTpednenuss PUE Oyner paBHa:

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

rae Py — dnekrpudeckas momHocTs [HO/I, kBT.

3nauenne PUE =~ 1,35 — mpuemiiemoe 6a30Boe 3HAUY€HHE, KOTOPOE MOXKHO
CHIJKATH 3a CYET YCOBEPIICHCTBOBAHNN UHKEHEPHBIX PEIICHUM.

Jnst skoHoMuku nipoekta [{O/] BaKHO yUUTHIBATh IUIATEKH 32 MOAKIIOYEHUE K
MECTHBIM CETSIM DSHEpProcHa0OxkeHusi. B 3aBUCHMMOCTH OT pPETHOHANBHBIX II€H Ha
MOoAKII0UeHHe cTouMocTh BapuaHTta ¢ [IKXM moxer yBennuuthes B 2,0 — 2,5 pa3za.
COOTBETCTBEHHO  BBIPACTAIOT  WHBECTUIMHU W B CUCTEMBl  PE3EPBHOIO
AIEKTPOCHAOKEHMSI, KOTOPHIE IOJDKHBI O00ECIeunBaTh HEMPEPBIBHYIO paboTy HE
TOJIbKO CEPBEPHOT0 000PYAOBaHUS, HO U XOJOAWIHHON YCTAHOBKHU.

DOxoHomuka noOyxaaetr uHBectropa LIOJ] paccmarpuBaTh BapHaHThI, B TOM
guciie u ¢ npumeHeHneM AbXM, paborarornieil Ha MPUPOTHOM Ta3e, MOAKIIOYCHUE K
KOTOpPOMY, KaK IMPaBUJIO, MEHEE 3aTPaTHO.

TemnnoBoit koapdpunueHT coBpeMeHHbIXx ABXM, paboTammux co CKUTaHUEM
B ABXM npupoaHoro raza cocTaBisieT

C = QO/QFz114!
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W3 OJIHOM E€IMHMIIBI «TEIUIOThDY CrOpeBIIero rasza BbIpabatbiBaeTcs ~1,4
€IUHULBI «XO0J0/1a» ¢ TEMIIEPATYPOU XOI0JOHOCUTENS HA BeIXoAE twi = 7°C.

3aTtpatbl Ha 000PYJOBAaHUE U €O MOJKIIOUEHHE K CETSAM DHEProCHAOKEHUS B
cinyuyae npuMmeHeHuss AbXM, kak NMpaBHIIO, 3aMETHO HWXKE, YeM IPU IPUMEHEHUHU
I[IKXM. B 3TOM ciydae CHMKAKOTCS 3aTpaThl HAa CO3JaHUE PE3ECPBHBIX HCTOYHUKOB
SHEProCHAOKEHHUS.

EMKOCTh €O CKMKEHHBIM TpUpOAHBIM razoM Jisi ABXM naer yaenbHbI
nokaszarenb croumoct 1,0 kBT aHepropecypca nuxe, uem 1,0 kBT anexrposnepruu
IM3€eNIb-TEHEPAaTOPa C CUCTEMOM XPAHEHUS TU3EIBHOTO TOIUIMBA.

ABXM TpeOyloT 3HAYUTENBHOIO pacxoia BOJbl Ha MOJMUTKY TpaJHupeEH,
0053aTEeNBHOIO AIEMEHTa XOJIOAMIbHON ycTaHOBKU ¢ ABXM.

I'panupass  ABXM  cOpackiBaeT B OKPYXKAWOIIYyI0 CpeAy  TeIUIOTY,
ornpezensemMyto o gpopmyie

Qrp = Qo + Qo/C = 1,71 Qq, (2)
1 TpeOyeT HOIMUTKU BOJIOM ¢ pacxoaoM Gy, M>/u:
Gw = 0,0025-Q,, 3

npu Pyoy #1000 kBT pacxon BoAbI IPaMpHU COCTaBiseT ~2,5 mM%/4, a 510
MPUBOJUT K PA3BUTHUIO CUCTEM BOJIOCHAOXKEHUS ¥ cucTeMbl BogooTBeneHus 11O/,

Takum oOpazoM, 0€3 TEXHHUKO-DKOHOMHYECKHX OIICHOK BapHUaHTOB TPYIAHO
clenaTh OJTHO3HAYHBIA BBIOOP XomomaocHabxenus LIO/].

Cnenyer  yuuThIBaTH TakKe  KIMMAaTHYECKYl0  OOCTaHOBKY  pErMoHa
pasmemienus  [OJI, weHsl MOAKIIOYEHHS K  CETSIM  DIIEKTPOCHAOKEHHUS,
ra3ocHaOXeHHs, BOJOCHAOXKEHUSI W  BOJOOTBEACHHS, DIIEKTPONOTpeOsIeHHE,
BO3JICMICTBUE HA SKOJIOTHIO.

7.1.9 TIlpu BbIOOpPE MecTa YCTAaHOBKH BO3IYXOOXJIAJUTEISI H OICHKE
3 PEeKTUBHOCTH €ro (PYHKIIMOHUPOBAHUS CJICAYET YYUTHIBATH UTOTOBOE KAdeCTBO
pacrpeneneHuss CKOpPOCTe M TeMmepaTyp BO3JyXxa B XOJOJHOM KOPHAOPE,
UCIIOJIB3YSl METOJIbl MAaTEMATUYECKOr0 MOJEIHPOBAHUS B UTEPALMOHHOM MOAXO/IE.
JIJisi IepBUYHOTO MPOEKTHOTO pelIeHusl pa3pabaThiBaeTCsi MaTeMaTHYeCKas MOJEIb
teyeHusa. [lo pe3ynabTaraMm MaTeMaTHUYECKOro MOJEIUPOBAHUS B  CIlIydae
HEPAaBHOMEPHOCTHU TEMIIEPATyPHOTrO U CKOPOCTHOTO MOJEH MO O0OBEMY XOJOIHOIO
KOpUIOpa B TMPOEKTHOE PEIIEHUE BHOCAT KOPPEKTUPOBKHU, MOJCIMPOBAHHE
MOBTOPSIIOT, 100MBAsSICh TPUEMIIEMOTO PE3YJIbTATA.

7.1.10 TIpu sBemonnennun CTKB kak mnpsMoTouHO#, paboTaromei Ha
Hapy>KHOM M  PELUMPKYJSAIMOHHOM  BO3JyXe, B  psAax I[OBEPXHOCTHBIX
BO3TyXOOXJIQAUTENICH TEHTPATBHBIX KOHIUIIMOHEPOB HEOOXOIMMO YCTaHABIMBATH
MEpenyCKHbIe KIamaHHbIE TPyHmbl (PUCYHOK 7.3), TOCKOJIBKY TOBEPXHOCTHBIN
BO3/IYyXOOXJaJAUTEIh aKTUBHO paboraer okono 250 4 B roay, a MpeojoJICHHE €ro
aspoamHamudeckoro comnpotuBieHus cetbto CTKB mpoucxogut B teuenue 8760 u,
T.€. BECh T'O/I.
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1 — koprryc; 2 — psIBI MOBEPXHOCTHBIX BO3AYX0OXJIaAUTENEH; 3 — KIIallaHHas TpyIa

Pucynok 7.3 — Cxema pa3MenieHus MepenyCcKHOro Kiarnana B psay MOBEPXHOCTHBIX
BO3yXO0O0XJIaIUTEIIEH

7.2 Ucnapure/ibHOe OXJIAsKIeHUE BO3AyXa

7.2.1 CucteMbl HCHAPUTEIBHOTO OXJIAXKICHUS BO3JyXa PEKOMEHIYETCS
OpUMEHSATh  JJIA  CHIDKEHHMs ~ 3aTpaT B CHUCTEeME€  TEXHOJOTHYECKOIo
KOHAMIIMOHUPOBAHUS BO3/lyXa, a TaKXKe JUIsl MOBBIIICHUS 3HEProdPpGeKTUBHOCTH U
skosnoruuHoctd  L[OJl. TlpuMeHeHHe UCMAPUTENBHOTO OXJIAXICHUS IO3BOJSET
COKPATUTh CTPOUTEIbHYIO CTOUMOCTh CHCTEM OXJIAXKICHUSI.

Ilpumep 2 — Ouyenka padbomovt cucmemovl UCRAPUMETbHO20 OXTIAHCOCHUA

[Ipuaumaem, uro B 1,0 Kr moToka BIa)KHOTO BO3/lyXa HcCHapsieTcs 1 T BOJIBI.
Macca cucteMbl «BIaXXHBIA BO3AYX-BOASIHOM nap» Bo3pactaeT Ha 0,1% u ctaHOBUTCA
1,001 xr. OmuH TpamMMm BOIBI OTHUMAET OT BO3[yXa TEIUIOTY MapooOpa3oBaHUs,
OXJIAXIaeT ero, oTBOAs Teroty, Qo, kI, onpenensemyto mo hopmye

QO =My I, (4)
Qo = 0,001-2500 = 2,5 kI,

rae  F— yIelbHas TeIuioTa nmapoodpa3oBaHuUs BOJbI, KJK/KT,

My — Macca BOABI, KT.

Ecim ot 1,0 xr Bo3myxa otBomutcs Teruiota Qp, TO ero Temmeparypa
CHIKAeTCs Ha At:

At = Qo/cp- my= 2,5/1,0-1,0 = 2,5 °C,

rie My— macca BO3/ayXa, KT,
Cp— yJeJbHas TEIIOEMKOCTh Bo3ayXxa, KJx/(kr-°C).
[lonyyaem [1OCTOBEpHYIO OLIEHKY pPaOOThl CHUCTEMBl HCHAPUTEIHHOTO

OXJIAXKJIeHUs: Npu ucnapeHuu B 1,0 Kr BiaakHOro Bo3ayxa | r BOAbI, TeMmepaTrypa
BO3/lyxa cHWxaerca Ha 2,5 °C, TakuMm 00pa3oM, €clid HUCHapuTelIbHas CHUCTeMa
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YBEJIMYMIIA BIArocoAepaHue BIaXKHOro Bo3ayxa Ha 1,0 I/kr, To BO3ayX OXJIaauics
Ha 2,5 °C. Ecim pasHocTh Biarocojaepkanuii Ad yBenuuwnach Ha 4 T/KT, TO
TEMIIEpATypa HEHACBIIEHHOr0 BO3AyXxa cHu3miach Ha 10 °C.

3aBUCHMOCTh «1 I HcnapuBIIeCsa BOJBI oxjaxzaaeT | kr Bo3ayxa Ha 2,5 °Cy»
OyIeT moJie3Ha JIJIsl MOCIEYIOMMX OIIEHOK TPUHUMAEMBbIX HHKEHEPHBIX PELICHUH.

B xapkoe BpeMs TEIIIOro mnepuoja roaa g YCIOBUH CpEOHEH IOJIOCHI
Poccun ncnaputs 4 r Boael B 1,0 KT BO31yXa TEXHUYECKH HE CIIOKHO.

Cuctema MCMAPUTETBHOTO OXJIAXKICHHUS MOXKET MOAJIECPKUBATH B XOJOIHOM
KOpHUJ0pe ONTHUMaIbHYyI0 TemiepaTypy B 27 °C, Tak Kak B oOlleM ciiydyae, B CpeaHel
nosioce Poccun teMnepaTypa Hapy>KHOTO BO3/lyxa He npesbiiiaeT 37 °C.

Takue OLIEHKH cIeAyeT OCYUIECTBISITh IPU BbIOOPE MHIKEHEPHBIX pElICHUN Ha
NOPENNPOCKTHOM JTare, KOrjJa OCYUIECTBISIOT OTOOp KOHKPETHBIX BapUaHTOB
WHKEHEPHBIX PELIEHUN IS MOCIEAYOUIErO IETAIBHOIO aHAIM3A.

[IpakTuueckuii npuMep NpUMEHEHHs ucnapuTenbHoro oxiaxaenus B LIOJ] Ha
morrHocTh 28 MBT (L1O/] Facebook) npencrasnen B pucynke 7.4.

a — KJIallaHHbIe TPYMIBI BX0/1a BO3/lyXa, (PUiIbTPBI TpyOOii OUMCTKU; 6 — rosryOble (PUIbTPHI TOHKOM
OYMCTKH, HACOCHBIE TPYHITBI BBICOKOT'O IaBJICHUS YCTAHOBOK 00€CCOIMBAHMS BO/BI U CETH
pacrbUIeHUs BOABI; 6 — (pakesbl (CIpen) BOJHOIO a3p030Jis M TKaHb KaIuleoTAeNuTeNe; e — TKaHb
KaIUICOT/IeIUTENIEH U CTeHA, COCTOALIAst U3 OECKOPITYCHBIX PaJualbHBIX BEHTHIIITOPOB

PI/ICYHOK 7.4 — HpHMep HpaKTquCKOﬁ pcajm3anui CUCTEMbI UCITAPUTCIIBHOTO OXJIAKJACHUA B
IO/, Facebook
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CucremMa TEXHOJIOTHYECKOro KOoHauImonupoBanus Bo3ayxa 110OJ] Facebook B
TEIUIbIA MEepUoJa rojaa paboTaeT Kak MNpAMOTOYHAsA. Temblii HapyXHBIA BO3AYyX
MPOXOJIUT OYUCTKY B (PMIBTPAX U 3a CYET aAuadaTHOrO MCHAPEHUS OXJIAKIAETCA U
IIOAAETCS BEHTUWISATOPAMHU B XOJOJIHBIE KOPUAOPHI CEPBEPHBIX 3aJI0B. ACCUMUINPYS
TEIJIOTY CEPBEPOB, BO3AYX W3 TOPAYUX KOPUIAOPOB CEPBEPHBIX 3AJIOB YyHAISAETCS B
OKPY’KAIOLIYIO CpELy.

YcenemHas peanu3anus HMCHAPUTENBHOrO oxjdaxiaeHus Bo3ayxa B [O/]
OOJBIION MOIIHOCTH TPHUBOJUT K PACHIMPEHHOMY HCIOJb30BaHUIO aJnabaTHBIX
cuctem B [1O/], Takxke cpelHENl U MaJOl MOIITHOCTH.

Ilpumep 3 — Ananuz 20006020 pacnpedeneHus memnepamyp HapyHcHo20
6030yxa

PaccmaTpuBaeMm romoBoe pacmpenelieHHE TEMIEPATypbl HApYKHOTO BO3AyXa
0 CyXOMYy M MOKpPOMY TepMomeTpaM B Mocke (pucynku 7.5 m 7.6), HaHecs Ha
rpapux wm3orepmpl 18 °C wu 27 °C, omnpenensiomue 30HY ONTUMAIbHOTO
TEMIIEpPAaTypHOTO JAMana3oHa Bo3ayxa XxonogHoro kopumopa LHOJ. Ananmms
MOKa3bIBA€T, YTO CYMMApHbIE MHTEpPBaJIbl pPa0OTHl CHCTEMbl HCHAPUTEIHLHOTO
OXJIAKJICHUSI COCTAaBISAIOT OKOJIO 25 paHed B roay. M3BecTHO, 4TO HOYHAas
TEMIepaTypa Bo3ayxa Tersoro nepuoja B cpeaHem Ha 9 °C — 10 °C Huxe JHEBHOM.
Jlns monniepxkaHus ONTUMANIbHOM TeMriepatypsl Bo3ayxa B LIO/I, pacmonokeHHOM B
MockBe, cucTeMa UCIapUTEeIbHOTO OXJIAXKAEHUS JoJKHA padoTaTh okojo 250 u. [Ipu
ATOM, Kak Cle[lyeT U3 pUCyHKa /.6, TeMmepaTrypa MOKpOro TepMOMeTpa Bcerja bomee
yeMm Ha 5 °C Hmke Temmneparypsl t = 27 °C.

Pucynok 7.5 — I'paduk pacnpeneneHus ro10BOi TeMIiepaTypbl HapyKHOTO BO3/IyXa 110 CyXOMY
TepMomeTpy (r. MockBa)
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Pucynok 7.6 — I'paduk pactipeneneHus ToJ0BOI TeMIepaTypbl HAPY)KHOTO BO3yXa IO MOKPOMY
tepMomeTpy (r. MockBa)

7.2.2 CucremMa HCHApUTEIBLHOTO OXJAXACHUS TpeOyeT peneHus IByX
WH)KEHEPHBIX 3a/1a4:

- TOHKOE PacIbUICHUE BOJIBI;

- [IyOoKasi IeMUHEpaIn3aIus BOIbI.

7.2.3 MenkoaucnepcHoe paclbUIeHHE BOJbI JIOCTUTAaeTCs, KaK MPaBWIIO, MpU
naBieHusx Boasl okoso 10 132 500 Ila (100 atm). MccnenoBaHus MOKa3bIBAIOT, YTO
npu gaiennnd P = 13 982 850 Ila (138 atM) u COIIOBOM OTBEPCTHH PaCIbLIUTENS
do= 0,15 MM cpeanmii auameTp Kameidb copes paBeH 11 Mkm. ['mctorpamma
pacmpeneneHus Karenb moka3aHa Ha pUCYHKe 7.7, a oOUIui BUJ pacHbUIMTENS — Ha
pucyHke 7.8.

Pucynok 7.7 — T'ucrorpamMma pacnpezaeieHus AuaMmeTpa Kamnensb npu aasiaenun P = 13 982 850 I1a
(138 atm)
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Pucynok 7.8 — O0uuii BUI a3p030JIbHOTO PACTIBLIATEITSI

HoBblil ruapoanHamuueckuii 3GQGEKT MO3BOJSET JUCIEPrHPOBATH BOAY CO
cpenauM jauamerpoMm O, = 13 MkMm npu gasnennu P = 1013 250 ITa (10 atm).
['mcTorpamma Karmesnb cripesi BOJbI IIPUBE/ICHA Ha pUCYHKe 7.9, a ruipoIuHaMuYecKast
cXxema pacrpuintess — Ha pucyHke 7.10.

Pucynok 7.9 — I'mcrorpamMma pacrpe/iesieHus JuaMeTpa Kareib BOJIbI IPH JTaBJICHUH
P =1013 250 ITa (10 atm)

7.2.4 ]Jlna wuHTeHCH(UKAIIMM MacCOOOMEHAa B CHUCTEME «MEJKWE Kalulh —
BO3/1yX» HEOOXOJIMMO CO3JaTh OTHOCHUTEIIbHOE JBUKEHHUE Kareidb BOJbI U BO3/IyXa.
OTO JABWKEHHWE IS MEJKOJIUCIIEPCHBIX Kamelb BOABI CO3MAI0T TYpOYJICHTHBIC
MyJbCallMU MOTOKA, KOTOpPHIE, B CBOIO OYEpEdb, JAET apOYHBIA JIEMEHT (PUCYHOK
7.10) mpu pabote Ha Bo3myxe. IIoTOK BO3jyXa, MPOXOJAS Yepe3 apOYHBIA AJICMEHT,
npeoOpa3yeTcsi B CUCTEMY MHTEHCHUBHBIX BUXPEH, KOTOpBIC, MOAXBAThIBAS MEJIKHE
Karuiv, 00ecrneurnBalOT UHTEHCUBHBIN MIEPEHOC BOJSHOTO Mapa U3 MOrPAHUYHOTO CJIOS
Karuik B BO3JIyX.
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lo — anrHA 3nemMenTa; do — HIMPHHA 3JIEMEHTA; o — PANyC apKu
Pucynok 7.10 — Cxema rupaBIndecKOro pacbUIATENS BOIbI

7.2.5 MWurtencudukatopel MaccooOMeHa B HCHAPUTEIBHBIX CHCTEMax
OXJIXKJICHUS TO3BOJISIOT CHWXXKATh JJIMHY TYTH MCIAPEHUs Karelb, 00eCleYyruBaIoT
NOBBIIIEHHYIO0 YCTOMYMBOCTD MPOILIECCY MCIAPEHUS U YMEHBIIAIOT MOTEPU BOJBI B
JPEHaX.

Ha pucynke 7.11 nokazaHa a’poauHamMuyuecKas cxemMa MHTEHCU(UKaTopa Ha
cpeauuii pacxoj ucmapsiemoi Boabl B 25 kr/u (Qo~ 17 kBT).

1 — koprryc; 2 — apoYHbIE JIEMEHTBI; 3 — PACIIBUIUTEIH BOIbI; 4 — 0CEBbIC BEHTHIIATOPHI,
Li~ 250 mM3/u
Pucynok 7.11 — Cxema unTeHcudukaTopa MmaccoooMeHa

726 llpy MUHUMaAJIBHBIX  DHEPreTHUYECKMX  3aTpaTaXx  BO3MOXHO
MEJKOANCTIEPCHOE PACHBUICHHWE BOJBI MPHU HCIIOIH30BAHUU OOMICTIPOMBINIICHHBIX
paanaIbHBIX HACOCOB ¢ pabouum gasiienneM ot 810 600 go 1 215 900 ITa (ot 8 nol2
aTM), a TPUMCHEHUE WHTCHCU(UKATOPOB MaccooOMEHa C TeHepaTopaMu
JIETCPMHUHUPOBAHHOTO Xa0ca TO3BOJISIET MEPEBOIUTH B MapoByro ¢azy 85 % — 95%
TUCTIEPTUPYEMOM BOJBI.
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7.2.7 Kpome pacnpUIMTEIBHBIX CHCTEM B HCIAPUTEIBHOM OXJIAKIECHUU
PEKOMEHYyeTCsl MCHOJIb30BaTh OPOIIAEMble HACAAKU M3 PA3NIMYHBIX MATEpUAJIOB
(pucynok 7.12).

Pucynok 7.12 — [Tpumepbl pa3muyHBIX OPOIIAeMbIX HacaIoK

7.2.8 TlpumeHeHne OpoIIaEMbIX HACaJOK, TaKKe€ KaK U BBICOKOHAIOPHOIO
TUCIIEpTrUpoBaHus, TpeOyeT rirybokoro obeccoiumBaHua. B mpoTuBHOM ciyyae, Ha
MOBEPXHOCTH CMauyMBaeMOW HACaJKW TPOUCXOJUT HAKOIUIEHHE CoJied, a B
BBICOKOHANOPHBIX  (OpcyHKax  3apacTtaeT MHKpoOOTBepcTHe. Pexomenmyercs
NPUMEHSITh OTEYECTBEHHBIE CHCTEMBbl JAEMUHEPATU3AMKU BOJbI, MOCTPOEHHBIE HA
o0paTHOM OCMOCe.

[Ipumeuyanue — 3HAUUTEIHHO MEHBIIAS YYBCTBUTEIHHOCTh K MUHEpAIM3AIUU BOJBI Y
pacnbuIATeNsA, MpuBeneHHOro Ha pucyHke 7.10. Bce rumpommnamuueckne 3¢GHEKThl — MOIIHBIN
aBTOKOJIeOaTeIbHBIN mporiecc ¢ yactoToi ~ 2500 'l 1 pacmbuieHrne BOIBI MPOUCXOIUT IO apKOH,
T.€. B HAPYKHOM cpesie, OCHOBHOE TPeOOBAaHUE PACHBLIUTEINS — OTCYTCTBUE B BOJIE MEXaHUYECKUX
npuMeceid pazmepamu 6osiee 30 — 50 MkMm.

7.29 Jlns CHWKEHUS a’pOJMHAMHYECKOTO COMPOTHBJICHUS OpOIIaeMOM
HACaJKd 3a BPEMCHHBIMHU TpaHUIAMH €€ UCIOJIb30BaHUS  IIeeco00pa3Ho
YCTaHaBIIUBaTh U OTKPBIBATh MEPEMYCKHbIE KJIAMlaHHbIE TPYIIIbl, CMOHTUPOBAHHbBIC B
pany kaccet (pucyHok 7.13). Jlns ycnmoBuit MOCKBBI TIEpEITyCKHBIC KJIAITaHbl JTOJKHEI
OBITH OTKPBITHI 99 % BpeMeHH.
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1 — xopnyc, 2 — KacceTbl HacaJ0K, 3 — KJIallaHHAas TpyMna
Pucynok 7.13 — CxeMa pa3MeIeHus NeperryCKHOro KilaraHa B sy KacCeT OpOIIaeMbIX HACAIOK

7.2.10 Jlnst cHM>KEHHSI BEPOSITHOCTH OaKTepUaIbHOTO MaTOT€HHOTO 3apasKeHus
BO3/yIIHOTO TTOTOKA HEOOXOAMMO MPEAYCMOTPETh NMEPUOIMUECKOE BBEJICHUE B BOIY
OMOLIUIOB ~ MaccoBOTO NpUMEHEHUS,  pa3pabOTaHHBIX  JJI1  THUIIEBOU
IPOMBIIIEHHOCTH, MOCKOJIBKY PELHUPKYIUPYIONIas B HACAJKE BOAA C TEMIEpaTypon
18 °C — 20 °C MoxeT ObITh HICTOUHUKOM TaKOTO 3apakeHus. Cienyer UCIoJib30BaTh
OuoLuIbI, HE 00JIaalolIe TOKCHYHOCTBIO U HE aKTHUBHBIE B OTHOILIEHUHM METAJIJIOB,
IIacTMacc, Kpacuresnei, bruopasiaraeMble U 9KOJIOTMYeCKH Oe30MacHbIe.

7.2.11 Paspaborunk CTKB 11O/, npumeHstomuii opoIlaeMble HACaJKH,
JOJIKEH MpeayCcMaTpUBaTh JUIsl CIY>KObI AKCIUTyaTallii perjlaMeHT 0TO0Opa CMBIBOB C
OpoIllaeMOW HacaJKd, a TaKXKe CHCTEeMy XpaHeHUS M aBTOMATU3UPOBAHHOTO
JI03UPOBAHHOTO BBEJACHHS OMOIIMA B PEIUPKYIUPYIOIIYIO BOTY.

7.2.12 ]Jlna BbIpaOOTKHM TIPOCKTHOT'O PEIICHHS I10 BOJAOCHAOKECHHIO
HEOOXOMMO  BBIMIOJHATH aAHAIM3 BOABI U3 MPEANOJAraéMblIX HCTOYHUKOB
BOJOCHAOXKEHUSI — CeTel IEHTPAJIM30BAHHOTO BOJIOCHAOXEHUS WM COOCTBEHHOM
CKBa)XMHBI Ha ydacTke pazmenienus LHO/I.

7.2.13 Boay Ha TEXHOJOTHYECKHE HYKIBI CIEIyeT OpaTh W3 BEPXOBOIHBIX
MJIACTOB C HEOOJBIITON TTyOMHOM 3aJeTaHusl.

Hp uMedanue — B Takux ClIydasx paspClICHUC Ha CKBAXKXHHY HEC Tpe6yeTc;1, a 3aTparTsbl
Ha €€ CO3JaHuC HC 3HAUYNTCJIbHBI.

7.2.14 He pexoMeHyeTCs MCTIONB30BAHUE apPTE3UAHCKUX CKBAXKUH, MMOCKOJIBKY
COTJIACOBAHME UX MPOEKTOB U 00YCTPOICTBO TPEOYIOT OONBIINX YCUIIMI U 3aTparT.

7.2.15 HUroroBoe pemieHue ciemayeT (GopMUPOBATH MOCIEC IKOHOMHYECKOM
OIICHKU IO TOAKIIOYCHHIO K CETSIM BOJOCHAOXKEHHS C MPOKIAIKOW COOCTBEHHOTO
BOJIONPOBOJIa /0 TOYKHA MOJKIIOYEHUS B COIMNOCTAaBICHHH C KCIOJIb30BAHHEM
CKBa)XMHBI 10 BEPXOBOJAHBIX IMJIACTOB UM apTE3UAHCKOM.
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7.3 OxJaaxaenune cepBepoB LHEeHTPOB 00padoTKM  JaHHBIX
BEHTHJISINMOHHBIM BO31yXOM

7.3.1 Jlns xkIMMaTHYeCKUX YCIOBUM cpenHeil mosnockl Poccuu Gonee 97 %
BPEMCHHM T'0jla MAIlIMHHBIC (CEpBEPHBIC) 3aJIbl MOTYT OXJIAKIATHCS BEHTHIISIIMOHHBIM
BO3JlyXOM OKPYKAaIOILIEN CPEIbl.

7.3.2 B cnyuasix, Korja TeMiepaTypa HapykHoro Bosayxa t, > 27 °C —
BKJTIOYAIOTCSI CUCTEMBI OXJIXKACHHUS, IPH TeMIIepaTypax HapykHoro Bo3ayxa 18 °C <
t, < 27 °C — CTKB paboraet kak npsiMmoTouHas, a npu t, < 18 °C — kak npsMoTodHas
C YaCTUYHOU PEeLUPKYJISALUEH.

B ocobo xomomHOoM Tmiepuoae, KOorja TeMIlepaTypa Hapy>KHOTO BO3TyXa
t, = —40 °C, nporneHT penupKyIsiuu pekomenayercs: yBeaudutsb 10 80 % — 90 %.

7.3.3 3amava CTKB cocTtouT B TMOJArOTOBKE BO3AyXa B 3aJaHHOM
TEMIEpaTypHOM JHAala30He M ero Imojade C JOCTaTOYHOH pPaBHOMEPHOCTHIO B
XOJOJIHBIA KOPUIOp, OTKyAa CEepBEpHOE oOOpymoBaHWEe OyaeT 3a0uparh BO3AYX
COOCTBEHHBIMU BEHTUJISITOPAMH, OPTaHU3YsI OTBOJI TCILJIOTHI.

HepaBHOMEpHOCTh pacrpenenieHus] TeMIepaTyphl BO3AyXa B XOJOJHOM
Kopugope, 6e3 yiiepoa 11t paboThl CEpBEPOB, MOXKET cocTaBATh +2 °C, a CKOPOCTh
BO31yXa (ckopocTtHbie nois) — 0,1-0,6 m/c.

7.3.4 B IO/l momuocThio P =~ 300 kBT u Gosee, 1pu pacliupeHrud aUana3oHa
pabotel cepBepHOro obopyaoBanus n0 5 °C < tyopg < 45°C, ¢ poctom ero
HaJIE)KHOCTH, 0C000€ BHUMaHHE CIEYET YIACIATh 3aja4aM a3pOIMHAMUKH.

7.3.5 Pexomenayercs TNPUMEHATb  HUHCTPYMEHTHl  MaT€MaTUYECKOTO
monenupoBanust (CFD-MozenupoBanue) BBHAY MPOXOXKIEHUS 3HAYUTEIbHBIX
pPacxoJ0B BO3AyXa M BO3PACTAHMS XapaKTEPHBIX Pa3MEPOB CEUCHUU BO3yXOBOJOB
70 3Ha4YeHuH okoio 2 M u Oonee. B takom cimyuae B LIOJ] Her ycnoBuit mis
CTAOMIM3alMKM TEUEHUs IMOTOKOB BO3JyXa Ha MPSAMBIX ydacTkax JiuHod B 15 — 20
KaJIMOpOB, T.€. MPAKTUYECKU OTCYTCTBYIOT MpsMbIe y4acTKH ajauHON mo 30 — 40 wm.
[ToToku BO3MyXa HEPAaBHOMEPHO PACTPEICISIIOTCS MO CEUYEHUSM BO3IYXOBOJOB, U
3a/lauyd  JABWKCHHUS TIOTOKOB YK€ HEBO3MOXXHO paccMaTpuBaTh KaK 3a7adyd ¢
COCPEOTOYCHHBIMH ITapaMeTpaMHu.

7.4 YBaaxnenue Bo3ayxa B [1O/]

7.4.1 B X0101HBI! NEPUOJ T0/1a, KOT/Ia BIArocoAep KaHue Hapy>KHOTO BO3/1yXa
cymecTBeHHO Hike 1,0 T/KT, peKOMEHIYeTCs YBIAKHSATH BO3/YX, MOCTYIAIOIMIUNA B
HOA.

7.4.2 llna 3amkayThix CTKB TpeOyemasi mpon3BOAUTENHHOCTD YBIAXKHUTEIS
HE BelMKa M TMOJJEPKUBATh BJIAXHOCTh MOXHO C TOMOIIBI YJIBTPA3BYKOBBIX

rE€HEPaTOPOB BOJIHOT'O a3pPO30JIsl.
I[Ipumeuyanue — OTeyeCTBEHHblE KOMIIAHMU HAJaJUIM MPOU3BOACTBO U CEPBUC
yIBTPa3BYKOBBIX T€HEPATOPOB a3p0o30IIsd Ha pacxo oT 2 10 30 kr/u.
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7.4.3 Ilpu peanuzaumu B O/ npsmorounoit CTKB c¢ peuupkyndnueit
3HAUEHUE pacxojla HCMIapseMOd BOJbI YKa3bIBa€T Ha 1€J€cO00pa3HOCTh €€
JUCTIEPTUPOBAHMSL.

Ilpumep 4 — Pacuem pacxooda 600vl Ha yeiaxcHeHue

Hcxonuple naHHBIC.

Dnekrpuueckas mouHocTh [{O/] npunsita 27 MBrT;

PacueTHBII pacxo BO3AyXa Yepe3 cepBephl COCTABUT ~ 7,0 MJIH. M>/u.

[Topsnok pacuera:

B xononuslii nepuoa roga, npu Temneparype HapykHoro Bozayxa t, = —30 °C,
notpedyercs yBEIMYMBATh BJIAroco/ep)KaHue TNOTOKAa BO3JyXa B XOJIOAHBIE
kopuzopsl Ha 0,9 T/kr.

Pacxo BO/Ibl Ha yBJIAKHEHUE P YTOM COCTaBsgeT ~ 2,3 kr/c (~8,4 m3/u).

Ha pucynke 7.14 mnpuBenena I|-0-muarpamMma, oTpakaromias IPOIECCHI
00paboTKH BO3AyXa, 01ABAEMOTr0 B XOJIOJHbBIE KOPUIOPHI, B XOJIOAHBINA NMEPUOJ ro/1a
IpU TEMIIepaType Hapy)HOro Bo3ayxa t, = —30°C.
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1-2 — accuMumIsILUs TEMIO0THI cepBepoB; 2— (.)H — cMelenne penupKyIsIUOHHOIO BO3/1yXa C
HapyXHbIM; 3—1 — anuabaTHOe yBIakHEeHHEe Bo3ayxa; (.)H — Touka ¢ mapamerpamu Hapy>KHOTO
BO3/yXa
Pucynok 7.14 — I'paduueckoe oToOpaxenue npoueccoB o0padotku Bo3ayxa B CTKB LIO/] B
XOJIOAHBIN MepHoa roaa
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7.5 Onenka 3Hepro3pGpeKTUBHOCTH pelIeHu

7.5.1 Tlokazarenem sneproapdextuBHoctr IOl ciyxur kospdunuent PUE,
3HaYeHHE KOTOPOro Tpu paboTe MapOKOMIIPECCHOHHBIX XOJOIWIBHBIX MAIIUH
coctaBisieT okoJio 1,35.

[Ipumeuanue — B TpoBeneHHBIX OIEHKAX HE YYUTHIBATACh paboTa BEHTHIISTOPOB,
MEepeMEIaloNINX JOCTATOYHO OOJBIINE Macchl Bo3ayxa, mpuueMm BeHTWIsTOphl L[OJ] paborator
KPYTJIOrOANYHO, T.€. 8760 u/ron, B TO BpeMs KakK XOJIOAWIbHBIC YCTAaHOBKH JUIS YCIOBHIA CpeIHEn
nosiockl Poccuu, B 3aBUCMMOCTH OT KadecTBa MHXKEHEPHBIX perieHui, padorator Bcero 100 — 300
4/ro.

Ilpumep 5 — Ouenka uucnenno2o 3nauenus PUE ¢ yuemom pabomut
6CHMUNIAMOPOE

HcxonHble 1aHHbBIE:

Ha 1 kBT MoIHOCTH cepBepoB nojaercs 0obeM Bosayxa L, = 300 m3/u.

ABpOIMHAMUYECKOE COMPOTUBIECHUE BO3AYLIHOTO TpakTa, OOOPYIOBaHUS W
CeTu BO31yx0BoA0B AP, npuHuMaroT paBHbIM 350 Ila.

ITopsimok pacuera:

DNeKTpUYecKyl0 MOIIHOCTh BeHTWisIiTopoB, N, BT, pacxogyemyro Ha
OPEOJIOJIEHUE  a’POJAMHAMHYECKOIO  CONPOTHUBJIEHUS  BO3IYLIHOIO  TpPakKTa,
OIPENEIAIOT KaK:

N= L, - AP/,..= 300 -350 /(0,65-3600) = 44,87 Br,

rae 1, — KIIJI BenTuisitopa.

npuHumaroT N = 45 Br.

HUrorosoe 3nauenne PUE cocrtaBiser:
PUE = 1,35+ 0,045 = 1,395,

npunumatotT PUE = 1 4.

Takum o6paszom, OazoBas onenka kodddunuenta PUE coctaBut mns termmoro
nepuoaa roja ~1,4.

7.5.2 Jlna oxmaxnenus Bozayxa L[OJ[ pekoMeHmyeTcs HCHOIb30BaHUE
HCIIAPUTENBHOTO OXJIAXKACHUSI, YTO HE TOJbKO CHMKaeT sHeproeMkocTb CTKB u
HO/I B nenoM, HO U COKpallaeT MHBECTUIIMOHHBIE 3aTpaThl Ha 000PYyJOBaHUE, €TO
pEe3epBUPOBAHUE U CUIIOBOE IHEPTOOOECTICUEHHE.

7.5.3 Ha »stanme pa3paboTOK clieyeT OIICHHUBATh TOJOBBIC KIMMATHYCCKHC
W3MEHEHHUS, YYHUTHIBATH BO3MOXXHO€ OTKJIOHEHHME CTAaTUCTUYECKH YCTONYMBBIX
pe3ynabTaToB B paiioHe pasmenienus [1OJ[, wu3yuuth pAelcTBHE BeTpa Ha
BO3AyXx03a00p u BbIOpoc Temioro Boszayxa IIOJl, ucmons3zys uHctpymeHtsl CFD-
MOJICTUPOBAHMUSL.
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7.5.4 B BoznymnoM Tpakte LIOJ] HEoOX0IMMO NPUMEHSTHh HaIpaBJISIOLIUE
anmapartbl, CHW)KAIOIIME 30HBI OTPBHIBHOTO TEUEHUS U CBSI3aHHOE C ATUM
a’pOJMHAMUYECKOE CONPOTUBIICHUE. [[BE HaNpaBiIAIOIIME JONATKU B y3JI€ IOBOPOTA
MOTOKAa BO3JyXa — B OTBOAE (pHCYHOK 7.150), cHmkaroT k03(pHIMEHT MECTHOrO
CONPOTHUBIIEHUS B 2 — 2,5 pa3za.

a

@ — HaIPAaBIISIOLIHUE JIOMATKH OTCYTCTBYIOT; 6 — HampasJstomnye Jonatku Ry = 65 mm, R = 125 mm
Pucynok 7.15 — TedeHue B 0TBOJIE BO31yX0OBO/Ia

[Ipy  uCHONB30BaHMM  HANPABISIIOIIMX  JIONATOK € YKa3aHHBIMH
XapakTepUCTUKAaMU  yMEHbIIAeTCs  30Ha  OTpbIBa, a  a’pPOJUHAMHUYECKOE
conpoTtuiieHUe (KO3 PUIUEHT MECTHOTO CONPOTUBIICHUS ) CHUXKAETCs B 2,3 pasa.

7.5.5 Jlns CHUXKEHHSI TEMIIepaTypbl KOHJIEHCAI[MU XOJIOJUIBHOIO areHtra u
CHWXEHUS moTpebnsemoir MomrHocTH KommpeccopoB I[IKXM mnopsaka 17 %
1enecooOpa3Ho MPUMEHSTh HUCHAPUTENIbHOE OXJIAXJIEHUE BO3AyXa, HIYIIEro Ha
KoHaeHcaTop. Ha pucynke 7.16 mokazaHa cxema anmapara BO3IYITHOTO
OXJIAXJIEHUS, B 30HY BCAChIBAIOIIETO (pakesa KOTOPOro MOoAarTCsl MEJIKOAUCIIEPCHBIE
Kaluii  BOJABI, a MHTEHCU(UKATOP MAcCOOOMEHa IMOBBIIIAET MHTEHCUBHOCTD
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TypOYJIEHTHOCTH C €CTECTBEHHO MPUPOJHOr0 YpoBHS oT € = 3 % g0 € = 50 % —
65 %.

Pucynok 7.16 — Cxema anmapara BO3IYIITHOTO OXJIAXKICHHUS ¢ HHTEHCU(PUKATOPOM MaccooOMeHa

OceBble BEHTWISATOPHl HMHTEHCU(PUKATOpA TMEPEMEIIalOT BO3AyX C PacXoioM
oxouio 10 % — 15% pacxoma yepe3 KOHAEHCATOP.

7.5.6 Jlns ucmapeHusi Kamenb CIpes BOAbI, MOMAJAONIUX Ha IUIOMIAJKY IO
KOHJIGHCAaTOpaMu TMOJT JICMCTBHEM TMOPBIBOB BETpa, Ha IUIOMIAJKE CJEayeT B
IIAXMAaTHOM TIOPSIJIKE BBIKJIAQABIBATh A-KpPBUIbS, KOTOPBIC 3a0MPAIOT YacTh SHEPTHH
MOTOKa BO3/yXa W, CO3/1aBas 3a COOOH JIBa MHTCHCUBHBIX BUXPSI, UHTCHCUDUIIUPYIOT
UCIIapeHue YIaBIIei Ha MIIOCKOCTh BOJIbI (PUCYHOK 7.17).

a o

a — cxema ABO, 6 — cxema packiaiku A-KpblTbEB; 6 — cXxeMa A-Kpbljia; 2 — cXeMa TeYeHHUs
Pucynok 7.17 — Cxema pa3merieHus: A-KpbUIbEB HaJl alnapaToM BO3IYIITHOTO OXJIaKICHUS
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7.5.7 Jlng npuHATAS KOHTEHHEPHBIX pelleHni Heo0XoauMo BbIMoIHUTE CFD-
MOJIEJIMPOBAaHUE BO3AYLIHBIX MOTOKOB B 30HE BCACBhIBAHMS ammapaTa BO3AYILIHOTO
OXJIaXKICHUS.

7.5.8 Jlns TEXHONOTMYECKOTO0 BOJOCHAOXKEHUSI CHUCTEM MCHAPUTEIBLHOTO
OXJIAXKICHUS M XO3SHCTBEHHO-OBITOBOTO BOJOCHAOXeHHUsA, ocoboeHHo mirsa 1O/,
pa3MeniaeMbIX B MPUTOPOJHBIX palloHaX, B KayeCTBE HCTOYHHKA PEKOMEHIYETCS
HCIIOJIb30BaHUE BEPXOBOJHBIX BOJOHOCHBIX cJ0€B riryouHoi He 6onee 4050 M, uTo
YHOPOIIAET MPOLEAYPbl COTJTACOBAaHUMN U CHIXKAET 3aTPaThl HA CO3/IaHUE UCTOYHHKA.

7.5.9 TepMuyeckoe CONPOTUBICHHUE OTrPAXKICHUA MAIIMHHBIX (CEPBEPHBIX)
3asioB 1O/l nomkHO OBITH TOHMXKEHO. Bo wu30exkaHue co3jaHus YCIOBUM
KOHJICHCAIIMM BOJSHOTO Tapa TEIJIOBBIMM MOCTaMHM Ha 30HY TEIUJIOBBIX MOCTOB
CJIeyeT HAaHOCUTDH CJIOM MPOOKOBOM KPOIIKH Ha CBS3YIOIIEM M MHTEHCU(DUITUPOBATH
B MX 30HE BO3BpATHBIC TEUCHUS TOPSUETO BO3/IyXa. AHAIN3 TEMIEPATYPHBIX MOJICH
cleayeT MNpOBOAUTH, UCHONB3ys HHCTpyMeHThl  CFD-monenupoBanus, a
MHTEHCU(PUKAIMIO TeriooOMeHa B 30HE TEIJIOBBIX MOCTOB OCYLIECTBISATH TMpHU
UCITIOJIb30BaHUM A-KpPBIJIbEB, YCTAHOBJECHHBIX HAa PAacCTOSHUU 2 — 4 KainuOpa 10 30HbI
BO3MO>KHOU KOHJICHCAIIUX BBEPX I10 MOTOKY.

7.5.10 B psagax ¢unbTpoB rpyOOH M TOHKOM OYHCTOK II€I€CO00pa3HO
yCTaHABIIMBATh TMEPEMyCKHBbIC KIAMaHbl (PUCYHOK 5.5), ympaBieHHEe KOTOPBIMHU
OCYUIIECTBIISIETCSI [0 TMOKa3aHUSIM TbUJIEMEpa, OMNPEESIONEro 3albUIeHHOCTh
Hapy»XHOTO BO3yXa.

7.5.11 B cnyyae UCHONB30BaHUS MTOBEPXHOCTHBIX BO3AYXOOXJIAUTEEH TaKKe
[IeJIeCO00pa3HO  yCTAHABIMBATH PSAbl  YNPABISEMBIX TEPEMyCKHBIX KJIAaHOB
(pucyHnok 7.3).

7.5.12 Tlpu uCnoJIb30BaHUM YJIBTPAa3BYKOBBIX YBIAKHUTEICH MOJaBacMyI0 B
anmaparbl BOJy HEOOXOIMMO TMPEABAPUTENILHO MOAOTPEBATh BO3AYXOM TOPSYHX
KopuaopoB B mnoBepxHocTHOM anmapate g0 30 °C — 40 °C, 4TO NpUBOIUT K
YBEJIMUCHUIO TPOU3BOJIUTEILHOCTH YIbTPA3BYKOBBIX YBIXHUTENEH Oosee ueM Ha
30 % wu, B TO x€ BpeMsl, K YMEHBIICHUIO MOTPEOISIEMON UMK MOIIHOCTH.

7.5.13 Ot yBIa)XxHEHHS BO3/IyXa C IMIOMOIILIO TTaPOreHePaTOPOB IEIECO00Pa3HO
OTKa3bIBaThCS BBUY UX BBICOKOI YHEPrOEMKOCTH.

7.5.14 Tlpu yctpoiictBe IO/l Ha rpyHTax BEeUHOW MEP3IOTHl U Ha JETHUKAX
UX CJEeAyeT YCTaHABJIMBAaThb HAa BUHTOBBIX CBasiX, a Ha LIEHWKaxX CBail HAJ TPYHTOM
yCTamBaTh Pa3BUThIC TTOBEPXHOCTH TEIJI00OMeHa. PexomMeHayeTcs TakKe MPUMEHSTh
YOpaBISeMbId OO0yB ATHX MOBEPXHOCTEH BO3IYXOM OKpyXkaromeh cpenbl. Llenb
MEpONPUATUS — CHATh KOHAYKTHUBHYIO TEIUIOTY, MCXOJslIiol0 oT kopryca [[O]]
Yyepes cBau B TPYHT (pucyHok 7.18).
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Pucynok 7.18 — Cxema pa3memenus koHTeirepa [{O/] Ha BUHTOBBIX CBasiX C 3aIIUTON OT TasTHUS
TPYHTOB

7.5.15 Jnsa momueix [[OJI, co3maBaeMbIX MO cxeMme, MPEACTaBICHHOW Ha
pucyHke 8.7, pallMOHAJIbHO OyJeT YBEJIWYHUBATh PACCTOSHHUE «TOPSUYUX» 30H MEXKIY
CEpPBEpHBIMU 3aJlaMM W pa3MeniaTh B JTHX MPOCTPAHCTBAX COBPEMEHHBIC
ABTOHOMHBIE TEIUIMYHbIE MOJYyJU. M3BECTHO, YTO COBPEMEHHbBIE TEIUIUIIBI JAr0T
ypoxaiil 10 800 T oBoreii ¢ ra B o (~80 kr/mM?), a 3aTpaThl MOIIHOCTH Ha 0OOTPEB
TeIUMIBl B 4—5 pa3 Oouibllie 3aTpaT Ha JOCBETKY pactenuid. Ilpu TakoMm moaxome
cOpaceiBaeMas B okpyxkaroniyto cpeay temiora [{OJ] moxer 6b1Th Ha 50 % — 70 %
MI0JIE3HO MCIOJIb30BaHa, B TOM YHUCJIE B CEBEPHBIX pailOHAX CTPAHHBI.

7.5.16 B 3aBUCUMOCTH OT OCOOCHHOCTEH paiioHa pa3MeIleHHs IS IepcoHaa
O/l n xuteneld MOKHO yCTpawBaTh OacCeiiH C MOAOTPEBOM BOJBI, 00OTPEBAEMBIX
NPOCTPAHCTB Il  (Qu3nyeckux axTuBHOcTed pabotHukoB [lOJ[, BeICakuBaTh
HK30TUUYECKHUE KYCTAPHUKH U JIP.

7.5.17 3aBepmatomuii stan  aHanmm3a dHeprodddexrtuBnoctu O] —
HSHEPrOMOJICTUPOBAHNE €ro pabdoThl B TOJOBOM DJKCIUTyaTallMOHHOM ITUKIIE C
HCIIOJIb30BaHUEM PA3JIMYHBIX POrPAMMHBIX TPOYKTOB.

Cnavana onpenaensercs wusMeHeHue 3HaueHus PUE B TeueHuwe Bcero
acTpoHOoMHuYeckoro roxa, a 3areM 3HaueHus PUEg,. Ilo 3mauenuro PUE,
COMOCTABJISIIOT ~ KOHKYPUPYIOIIME  BapUaHThl  MHXXEHEPHBIX  pEUIEHUH  Ha
MPEAIPOCKTHOM Talle.

II puUMCYaHHUC — B Hactosmem pasaciic paCCMOTPECHBI MaJIO3aTPATHBIC HWHXKCHCPHBIC

peuICHrd, KOTOPbIC CHHKAKOT 3SHEPTOCMKOCTH L[OI[, 0e3 yuc€Ta TreHepanuun BHCKTqueCKOﬁ
MOIIHOCTU OT COJIHCHHOI'O U3JTYYCHU NI DHCPIUH BETPA.
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8 KoMNnOHOBOYHbIE pelleHHs N0 MAIIMHHBIM 32J1aM LHEHTPOB 00padoTKHU
JAAHHBIX

8.1 Jlna maneix IO/l cuctemM000pa3ylommx OpraHu3aluid W YUpeKICHHUM
CTpaHbl, TAKUX KaK IIKOJBI M TEXHUKYMBI, MY3€d W apXUBbI, IOJHUKIUHUKU U
OOJBHUIBI, PETHOHAJIBHBIE W MYHULHUNAIbHBIE OpraHbl YNpaBICHUS, CYIbI,
npokypatypbl U otaensl MBJ[ TpeGyemast BbIUMCIMTENIbHASI MOIIHOCTH CEPBEPOB
coctaBisier 5 — 15 kBr. B takux O/ mcnone3zyercs cuctemMa HCIAPUTEIBHOTO
OXJIaXJIeHUs, KaK 3TO MoKa3aHo Ha pucyHke 7.4. [Ipu stom npunumarot, yro LIO/]
COJICPKUT JIBE CTOMKH, MOIIIHOCTh Kax10il cocTariser Pi= 7 kBT.

Cucrema HCapUTENIBHOTO OXJIAXIEHUS BBIHOCUTCS B OKPY’KaIOUIYIO Cpefdy, a

cam [IOJI pasmemniaercs B rabapurax 10-gpyToBOro MOpCKOro KOHTEMHEpa (PUCYHOK
8.1).

1 — kopryc; 2 — BeHTUJIATOPSBI; 3 — 3aIIUTHBIN KO3bIPEK; 4 — CTOMKH; 5 — GUIBTPBI rpyOO0il U TOHKOM
OYMCTKH; 6 — BBITOPOKA U3 JUCTOBOTrO MOIMKapOoHaTa; 7 — MHTeHCH(UKAaTOp MaccooOMeHa; 8 —
BO3/yX03a00pHO€E YCTPOUCTBO; 9 — y3ea BogonoAroToBkyu; 10 — cuiioBbie U C1aO0TOYHBIE LITUTHI,

11 — pacnbumiTenu Bojibl; 12 — xonoaHslid kopuaop; 13 — ropstuunit kopunop; 14 — neperopojxa,
15 — BEHTUIIATOPBI CEPBEPHOT0 00OPYAOBAHUS
Pucynok 8.1 — Cxema xonteiinepHoro L{O/] Ha 1Be cepBepHbIE CTOMKH
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B xopnyce 1, BBIOJTHEHHOM W3 COHIIBUY-TIAHENEH, Pa3MELICHBI JBE CTOUKHU 4,
B KOTOPBIX YCTAaHOBJIEHO CepBEpHOE 000pynoBaHue Ha 14 kBrT.

B sxapkoe Bpems TEIioro nepuojia rojia Hapy>KHbIA BO3IYX 4€pe3 BBITOPOJKY
U3 JIMCTOBOIO MOJMKapOoHATa 6 mocTymaeT B BO3Ayxo3abopHoe ycrpoictBo 8. Ha
MyTH BO3JyXa YCTAHOBJIEH UWHTEHCUPUKATOp MaccooOMeHa 7, C OCEBBIMU
BEHTWJIATOpaMH M pacubuiuTeasiMu  Boabl 11, Bo3nyx, oOxjaxaeHHBIM 10
temrepatrypsl t =27 °C, Bxoaut B kopmyc [IOJ[ u, mpoxoas uepe3 puibTphl rpy0oit
M TOHKOM OYMCTKHM 5, TMOCTymaer B XOJoAHbIH kopugop 12. CepBepHoe
o0opy0BaHNE COOCTBEHHBIMU BEHTWJISITOpaMU 15 3a0upaeT BO3IyX W3 XOJIOAHOIO
KOpUAOpa M, OXJIAXKJas TEIJIOBBIACISIIONINE JJIEMEHTHI, MOJAeT €ro B TOpSYUid
kopuaop 13. U3 ropsiuero kopuaopa Bo3ayx temmeparypoit 40 °C — 45 °C 3abuparot
BEHTWIATOPHl 2 M uepe3 3allUTHBIM KO3bIPEK 3 BBIOPACHIBAIOT B OKPYKAIOIIYIO
cpeny.

B Texuunueckoit 3one IO/, oTneneHHoN OT cepBEPHON 30HBI MEPETOPOJKOM
14, pacnosioeHbI y3e1 BOJOIOJATOTOBKUA 9, CHUJIOBBIE M cl1aboTouHbIe MUTHI 10, a
TaK)Ke CUCTEMa yIpaBJICHUS.

Cucrtema TEXHOJIOTHYECKOT0 KOHJAUIIMOHUPOBAHUS BO3/yXa YCTPAMBACTCS Kak
NPSAMOTOYHAS C PACXOJ0M Bo3ayxa 0kos10 4000 m3/u.

B xonomselii mepuoj roaa pacxoa Bo3nyxa, mnonaaBaembiii B IO/,
YMEHBIIIAETCS, a IPOU3BOAUTEILHOCTh BHYTPEHHUX BEHTHJISITOPOB CEPBEPHOTO
0o0OpyZIOBaHUSI OCTaeTCsl TMpPEeKHEM — OHM M OCYIIECTBISIOT BHYTPEHHIOIO
PELUPKYISALHUIO.

Jns mopnepxkanust B 11O/l otHocuTensHOU BiaxkHoctn ¢ > 20 % B moToke
BHYTPEHHEN PELUUPKYJISLNH pa3MeElaeTcsl yJIbTPa3ByKOBOW YBIAXKHUTENb BO3AYyXa.

[Tonepeunas cxema opranuzanuu Bo3ayxoooOMena B 1{O/] maet HammeHbIne
a’pOJIMHAMUYECKAE TMOTEpH, a CaMO PEHIEHUE C CUCTEMOW BHEUIHEro
UCIIAPUTEIBHOTO OXJIAXKACHUS — MOHUKEHHYIO CTPOUTENIBHYIO0 CTOMMOCTB. [Ipu 3TOM
3nauenue PUE coctasut 1,04 — 1,05.

8.2 Ilpu ucnonszoBanuu 20- u 40 —yTOBBIX KOHTCHHEPOB U Pa3MCIICHUHU B
Hux 5 u 10 croek, popmupyror IO/ na momuocts 35 u 70 xBt. VYBenuuuBas
MOIITHOCTh CEpBEPHOr0 000pyaoBaHus B cToiike 10 Pj = 15 kBT, co3gator LIO/] Ps =
75 kBT u P1o = 150 xBt. [JansHeitmee HapamuBanue MoiHocTy [{OJl mpoucxoaut
3a cuet GpopmupoBanus 1O/ u3 2, 3, 4 KoHTEHHEPHBIX MOJTYJICH.

8.3 B  KOHTEHHEpHBIX  pEHICHUSX  dYamle  BCEr0  NPUMEHSIOT
MapOKOMIIPECCUOHHBIE  XOJIOAWIbHBIE  MAlIMHBI C  BO3QYyXOOXJIAJUTEISIMU
HETIOCPEICTBEHHOTO HcTapeHust (pucyHok 8.2).
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1 — cepBepHas cTolKa; 2 — BO3IyX0OXJIaAUTENIb HEITOCPEICTBEHHOTO UCTIApEHUS; 3 —
KOMITPECCOPHO-KOHICHCATOPHBIN arperar;
4 — xopmyc
Pucynok 8.2 — Cxema konteitneproro L1O/] ¢ IIKXM u Bo3ayxooxiaauteiasiMu
HEMOCPEICTBEHHOT'O UCIIapEHUs

B xopmyce 4, B TEXHUYECKOI 30HE, pa3MEIIEHBI JBE U 00JIee CEPBEPHBIX CTOCK
1 ¢ obopynoBanueM. B 30He ropsiuero Kopuaopa pasMelIeH BO3AYXOOXJIaAUTENhb
HEMOCPEICTBEHHOTO HCHapeHusi 2 ¢ COOCTBEHHBIM OCEBBIM BeHTWIsITOpoM. Ha
BO3/IyXOOXJQJAUTENIb ~ paboTaeT KOMIPECCOPHO-KOHACHCATOPHBIA  arperat 3,
Pa3MEIICHHbIN HAa CTEHE KOHTEHHEpPA.

B stom ciayuae CTKB peanusyercsi kak 3aMKHyTasi, 0€3 CBSI3M C HAPYKHBIM
BO3nyxoM. Boznyxooxiangurenb 3a0MpaeT BO3AYX M3 TOPSYEro KOpUIOpa U MOAAET
€ro B XOJIOJHBIN KOPHUAOP.

8.4 Mammunbiii (cepBepubiii) 3an I[OJl wa 400 kBT pekoMmeHmyercs
pa3pabaThIBaTh IO CXEMe, MPEACTABICHHON Ha pucyHKe 8.3.
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1 — croiiku; 2 — XONOAHBIN KOPUIOP; 3 — rOpsAYril KOPUAOP; 4 — EHTPATbHBIN KOHIUITUOHED; 5 —
KaIJIeoTeNIUTeNb; 6 — BO3ayX03a0opHas 1maxTa; 7 — noasecHoi moronok; KII 1, K1 2 —
LEHTpaJIbHbIM KOHIUIIMOHED
Pucynok 8.3 — Cxema cepBepHoro 3aia Ha 80 cepBepHBIX CTOEK

Ha pucynke 8.3 moka3anbl /1Ba psima ctoek 1 ¢ cepBepHBIM 000OpyJ0BaHHEM
(Bcero 80 cToek) ¢ MOITHOCTBHIO Kaxa0# cTorku P; = 5 kBT.

3am oOCTy>KHMBAaIOT JBa IMEHTPAIBHBIX KOHIUIIMOHEpAa 4, KOTOPBIC MOMAIOT
BO3[IyX B 3alIMBKY. BO3IyX W3 3alIMBKU MOCTYIMAET B MPABBIA U JIEBBIN XOJIOIHBIC
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KOPHUJOpHI 2, a OTTyJa Yyepe3 CepBEepHOE 00OPYIOBAHUE — B LIEHTPAJIbHBIA TOPSIYUil
Kopuzaop 3.

Bo3nyx u3 ropsdero kopujaopa BHOBb 3abupaercs KoHauuuoHepamu. Eciu
peanusyercs 3aMKHYTas CUCTEMa, TO BO3AyX03a0opHas IIaxTa 6 OTCYTCTBYET, U
BO3JIyX IOpAYEro KOpUAOpa KOHAUIMOHEP OXJIAXKJAET U BHOBB IOJAET B 3aIlMBKY. 3a
MOJBECHBIM TOTOJAKOM 7 pa3MelleHbl JOTKM C KaOenbHOW  pa3BOAKOM.
IIpousBoaurenbHOCTh LEHTpaIbHBIX KOHAMIMOHEpoB KI[ 1 m KI[ 2 wmmeror mo
BO3/lyXy cOCTaBIgeT 0koj0 60 000 m3/u.

8.5 Ilpu co3panum pazomkHyToi 3HEprodpdexkrusHoit CTKB obycrpauBaioT
IaxTy Hapy>KHOro Bo3ayxa 6, a B LEHTPE TOpSYEro KOPUAOpa YCTPAaWBAIOT
BBITSDKHYIO IIAXTy C OCEBBIMU BEHTUJIITOpaMU. BoOKpyr orosioBka Bo3/1yx03a00pHOM
IIaXThl YCTPAUBAIOT CUCTEMY MCIIAPUTEIBHOTO OXJIaXKIeHHs (pUCYHOK 8.4).

N

MWL
1t

Pucynok 8.4 — OroyioBok Bo31yx03a00pHOI1 IIAXThI C CHCTEMOM UCIIAPUTEIHLHOIO OXJIAXKICHUS

8.6 Ilpu paspabotke 11O/], npenHazHauyeHHBIX ISl OTBETCTBEHHBIX pabOT WK
KOMMEPUYECKOTO MCIOJIB30BaHUs, HEOOXOIMMO MPOpadoTaTh BOMPOCH! HAZAEKHOCTH U
pe3epBUpOBaHUs 000PYI0BaHUS.

B Takom ciayuae B KayecTBE IEHTPAJIbHBIX KOHIUIIMOHEPOB CIEIYET
MCIIOJIb30BaTh HE TOTOBBIC THUIIOBBIE PEIIEHHUS, a CO37aBaTh COOpHOE pEIICHHE B
CTPOMTEIBHBIX KOHCTPYKIIHSX, KaK 3TO OCYIIECTBIUIOCH B 80-¢ o/l (prcyHOK 8.5).

B c60pHOM KOHIHUIMOHEPE PacXoj Bo3ayXa MoxkeT cocTanisaTh 100 000 m3/4 u
200 000 M%/4, a MOIIHOCTE CEPBEPHOr0 0OOPYAOBAHMS B 3a1e MoxkeT gocTurath 800
n 1600 kBT cooTBEeTCTBEHHO.

B Takom cOOpHOM KOHIWIIMOHEpE 3HAYUTEIBHO TIPOMIE W JICIIEBIIE
3ape3epBUpoBaTh 000pyaoBanue no cxeme N+1.

8.7 BMecTo cHUCTeMBl MCHIAPUTEIBHOTO OXJaxaeHus (pucyHok 8.5) Bo3MoOkHA
YCTaHOBKA CEKITMH TTOBEPXHOCTHBIX BO3IYXO00XJIAUTENCH, 3aTUTHIBAEMBIX XOJIOTHOM
BOJIOM OT BOJIOOXJIQXKAAOLIEH XOJIOAUIBHON MAILIMHBI.

8.8 Kommrektys cepBepnsiii 3an 1O/l nenecoobpazno coxpanste B CTKB
TOPU3OHTAIBHYIO CXEMYy JBIDKEHUS BO3IYIIHBIX MAacC, 4YTO TIO3BOJIIET CHU3UTH
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YPOBEHb a3POAMHAMUUECKUX MOTEPh, MOHMU3UTH 3HaueHue PUE. IIpu takom moaxone
CXeMa CEepBEpPHOTo 3ajia OyJeT BhIMJISAAETh, KaK MOKa3aHO Ha pUcyHKe 8.6.

1 — Bo3myx03ab0pHas maxrta; 2 — QuIbTps TpyOO M TOHKOW OYMCTKH; 3 — CHCTEMA
UCTIaPUTEIIFHOTO OXJIAXKACHHS; 4 — KaIUICOT/ACINTENb; 5 — BeHTHIIATOPHI (OCEBBIE WM PaAuaIIbHBIC)

Pucynok 8.5 — IleHTpanbHbBI KOHIUITUOHEP B CTPOUTEIIBHBIX KOHCTPYKITHAX:

1 — Bo31yx03a00pHOE YCTPOMCTBO; 2 — MHTEHCU(PHUKATOP MaccooOMeHa,; 3 — paclbLIUTENb BOABI; 4
— GuIBTPHI rpy0O0il U TOHKOW OYUCTKH; S — YBIAXKHUTEIb; 6 — KOPITYC; 7 — IOJBECHO MOTOJIOK; 8 —
BEHTHJIATOP; 9 — cepBepHas CTOiKa

PI/ICYHOK 8.6 — Cxema CCPBCPHOI'O 3aJia C TOPU30HTAJIbBHBIM JABUKCHUCM BO3AYIIHLIX MACC
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8.9 Peanuzyemass B CEpBEpHOM 3ajie TEXHOJOTHS OKa3bIBAaCT BIIMSIHUE HA
apxutekTypHble pemieHus. IIpumepom peanuzauuu [1OJl, kak kKoMOuHAIUU
CEpPBEPHBIX 3aJIOB M AJMHHHUCTPATUBHOIO 3/1aHUS, MOXKET CIYXUTh CXEMa,
IIpe/ICTaBlICHHAs Ha pUCYHKE 8.7.

K agmuHuCTpaTHBHOMY 31aHMIO 1 MPUMBIKAET TEXHOJIOTHYECKas rajaepes 2, oT
KOTOpOH B 00€ CTOPOHBI OTXOJSAT CEPBEPHBIC 3aJIbl 4 ¢ psgaMu CEPBEPHBIX CTOEK 3.
PaccMOTpeHHBI BapHaHT COAEPKHUT 16 cepBepHBIX 3al0B JIMHOW Okojo 50 M.
O6mee uucno crtoek cocrasisger okojgo 700 emgunui. Ilorpebnsemas cepBepamu
OJIHOTO 3TaKa MOIIHOCTh MOXeT cocTaBiATh 3500 — 7000 kBrT.

1 — amMUHUCTpAaTUBHOE 3/1aHUE; 2 — TEXHOJIOTUYECKas rajepes; 3 — psiibl CEpBEPHBIX CTOCK; 4 —
CEpBEpHBIE 3aJIbI
Pucynok 8.7 — Cxema [1O/] ¢ mpuMbIKaHHEM aIMUHUCTPATUBHOTO 3/IaHUS

TexHomoruvyeckoe pemieHue, Moka3aHHOe Ha PHCYHKe 8.7, TOCTaTOYHO JIETKO
MOJICPHU3HPYETCS W Pa3BHBACTCS 3a CUET HapalldBaHHS Talleped W 3aJI0B IIEPBOTO
JTaxka.

8.10 Cxembl paboThl MammHHEIX (cepBepHbIX) 3anmoB [1O/] mo pucynky 8.7 B
TETLIBIN M XOJIOIHBIN ITEPUOIbI TO/1a TIOKa3aHbl Ha pUcyHKax 8.8 u 8.9.
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40

a — TeIUTbIA Mepro/ roAa; O — XOJIOIHBIN Mepro rojia

Pucynok 8.8 — Cxema pabotet CTKB B cepseprom 3ane 1O/l ¢ oqHOpAIHBIM pa3MeIIeHUEM
CEPBEPHBIX CTOEK



a — TeTUTBIA TIepUOo/ Toa; O — XOJIOIHBIN MEpHUo/ ro/1a

Pucynok 8.9 — Cxema pabotsr CTKB B cepBeproM 3aie 1O/ ¢ ABYXpsITHBIM pa3MeleHHEM
CEPBEPHBIX CTOEK

8.11 Cospemennsie 11OJl ¢ touku 3penuss CTKB nHe TpeOyror mjs cBoero
(GYHKIIMOHUPOBAHMS  (PANIBIIIIONOB. DJEKTPUYECKHE KOMMYHHUKAIIMM CEPBEPHOTO
o00OpyZI0BaHMs, pPa3BOAMMBIC BJIOJIb IOTOJIKA CEPBEPHOTO 3ajla, PEKOMEHIYETCS
3alMIIATh TTOJIBECHBIM MOTOJIKOM.
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bubanorpagus

[1] TH 2.1.6.3492-17 [IlpenenpHo nponyctumbie  koHreHtparuu  (ITIK)
3arps3HSAIONIMX BEMICCTB B aTMOC(EPHOM BO3AyXE TOPOACKHX H CEIbCKHX
IIOCEIICHU I
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KiroueBble cnoBa: LEHTPBI

00pabOTKU JTaHHBIX,

cepBepHOe 000pyaOBaHUE,

XOJOAHBIM  KOPHUAOpP, TOPAYUUA  KOPUIAOP, CHUCTEMA  TEXHOJIOIMYECKOIO
KOHIAULIMOHUPOBAHKUA  BO3J1yXa, CHCTEMa  HCIAPUTEIBHOIO  OXJIAXKICHUS,
ko3 puuueHt HHeprodPPeKTUBHOCTH, ammapat

MHTEHCU(PUKALUS UCTIAPEHUS

BO3AYILIHOI'O OXJIAXKACHMUA,
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