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O® CAMEHC DHJ] TEKHOJIOIKHA -

(SA)
(57) Cucrema (100) Ha OCHOBE XHJIKOTO MOTOTHTENS ISl PETYIMPOBAHHUS TEMIIEPATYPBI BHYTPHU 3aKPBITOTO

npoctpancTsa. Cuctema (100) BxirouaeT B cebst cucteMy (110) ucnapuTebHOTO OXJIaAUTENS HA OCHOBE
sxkuakoro nornotutenst (LDEC), BEIIIOMTHEHAYIO ¢ BO3MOXKHOCTBIO OXJIaXIEHHUS MOToka (AA) Bo3myxa,
BXOJSIIETO B 3aKPBITOE IPOCTPAHCTBO, C CITOIB30BAHUEM ITEPBOTO XXuAKOro rortotutens (312); cucremy
(120) sxunkocTHOTO Hacoca Ha ocHOBeE Xkukoro normoruteis (LDHR), BeimonHeHHYI0 ¢ BO3MOXKHOCTBIO
yAaJeHus BIaru u3 mnoroka (AD) BiaxHOTO BO3yXa, HAXOISIIETOCS BHYTPH 3aKPBITOTO IIPOCTPAHCTBA,
C MCIIOJIB30BaHUEM BTOPOTO JKUAKOTO roroTutens (412); u cucremy (130) XxpaHeHuns, COETUHEHHYO 110
tekyueii cpene ¢ cucremort LDEC (110) u ¢ cuctemoit LDHR (120) 1 BBIIOTHEHHYIO ¢ BO3MOXKHOCTBIO
Pa3meIbHOTO XpaHeHHs MEPBOTO KUAKOro mortoTutens (312) m Broporo xkuakoro mormotutens (412).
[Motok (AD) Bna)xHOTO BO3/IyXa BKIIIOYAET B ceOs Iapbl BOJBI M3 MEPBOTO KHUKOTo nortorutens (312) u
U3HYTPH 3aKPBITOTO IIPOCTPAHCTBA.
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BJIAXXHOCTHbIA HACOC HA OCHOBE XWAKOrO MOr/I0TUTENS,
NCNAPUTEJIbHbIM OXJTAAUTESIb U CUCTEMbl OUYNCTKM BO3AYXA

MEPEKPECTHASA CCbIJIKA HA POACTBEHHbBIE 3AABKH

[0001] Hactoawaa 3asBka ucnpawuvBaeT NPUOPUTET COMAacHO
npeaBaputTenbHon 3aaBke Ha nateHT CLUA N? 62/711,890, nogaHHon 30
nions 2018 r, oszarnaeneHHoit «BJIAXXHOCTHbIN HACOC HA OCHOBE
XKXUOAKOIro nornoTunTend And WCNAPUTEJIbHOIO OXJTAXAEHUA U
DKOHOMUW BOAbl B  PEMYJIMPYEMOW CE/IbCKOXO3ANCTBEHHOW
CPEOE», n npepBaputenbHon 3aaBke Ha nateHT CLWUA N° 62/757,350,
nogaHHon 8 Hoabps 2018 r. u o3arnaBneHHOMN «BJIAXXHOCTHbIV HACOC
HA OCHOBE >WAKOro nMOMMOTUTENS WU WUCMAPUTE/IbHbIN
OXNAANTEJIb», coaepXaHune  KOTOpPOM  MNOJIHOCTbKD  BKJIKOUEHO B

HACTOALLYO 3asBKY NOCPEACTBOM CChINIKM.

OBJIACTb TEXHUKH

[0002] BapuaHThbl peanusauuu obbekTa n3obpereHus,
pacKpbITOro B  HACTOSIWEM [AOKYMEHTe, B LENOM OTHOCATCA K
MCNONIb30BAHUKD  CUCTEMbI Ha OCHOBE XWAKOro nNOrnoTuTens B
perynupyemMon cpeae, a b6onee KOHKPETHO, K CUCTEME XWUAKOro
nornotTutena u cucrembl mucnaputenbHoro oxnagutensa (liquid desiccant
humidity pump and evaporative cooler, LDHPEC), B KOTOpPON >XWAKUN
NOrNOTUTENDb WCNOAL3YETCA AN Y/aBANBAaHUA BJAXHOCTM M Harpesa
BO34yXa B peryiaupyeMon cpepe, W/vwnum CUCTEME OYUCTKM BO3pyXa C
nomowbio xuakoro nornotutensa (liquid desiccant air purification, LDAP)
ANS  ypaneHus TMepPeHOCMMbIX MO BO3AYyXY TBEPAbIX 4acTuy, wu/uam

NaToOr€éHHbIX BEWECTB B BapuaHTE peaan3sauunm C peryimpoBaHUeEM.

YPOBEHb TEXHUKW



[0003] TexHONoOrma  XWAKOro  nornoTuTenss  yxe  AaBHO
NpUMEHAeTCa AN OCYLIeHMS NOCTyrnawlwero BO34yXa B peryavpyeMmyro
cpeay, M C MWCNONb30BaHWMEM 3TOW TexXHoNormun Oblnn npoBeAEeHbl
MHOMOUYUC/IEHHbIE WCCNEAO0BaHUA M CO3AaHbl KOMMEpYecCcKuMe NpoayKThl,
CM., Hanpumep, ESTPC, 2012; Kassem, 2013, Kozubal et al., 2011;
Lowenstein, 2008; Mahmud et al., 2010; Mohammad et al., 2013a;
Mohammad et al., 2013b; and n Oberg n Goswami, 1998. OaHako B
LesoM 3T CUCTEMbI HA OCHOBE XWUAKUX NOrNoTUTENENn B OCHOBHOM
NCMONBL3YKTCA ANA OCYWeHuss BO34yXa, a He p[na  oxjaaxaneHus
ncnapeHuneMm, cM., Hanpumep, El Hourani et al., 2014; Mahmud et al.,
2010; u Seyed-Ahmadi et al., 2009. YpaneHune 3axBayeHHOW Bnarm wu3
nornoTutenen npeacrasnser cob6on AONONHUTENbHbIM 3Tan npouecca,
KOTOpbIN TpebyeT AONOJHUTENBbHON 3HEPrnn, 0bbIYHO B BUMAE UCTOYHWUKOB
CONNHEYHOro Tenna unm tenna oTpaboTaHHbIX ra3oB, a 3aXBa4yeHHasa Bnara
BbIBOAUTCA 3@ nNpeaensl  peryaupyemon  cpeabl. Kpome  TOro,
NCMONb30BaHNE XWUAKUX MNOrNoTUTENEN B CENbCKOM XO03AWCTBE AN
OXJTAaXAEHUA perynnpyemMon Ccpeabl BCE ele HaxoAUTCAa Ha CcTaauu
nccnenosaHun n paspabortok, cM., Hanpumep, Davies, 2005, Lefers, 2017,
Lefers et al., 2016, n Lychnos u Davies, 2012.

[0004] Takum obpa3zom, cywecteywuime CUCTEMBbI He
NCNONb3YIT NOrNoLWeHHble/ucnapusLUnecs BOASHbIE napbl Ha
BCECTOPOHHEN OCHOBE, KaK AJI9 NOBbIWEHUSA, TakK WU ANS MNOHUXEHUsN
TemnepaTypbl peryjampyemon cpeabl B 3aBUCUMOCTU OT AHEBHbIX/HOYHbIX
ycnosuin. CnepoBaTenbHO, CylecTByeT noTpebHOCTb B CUCTEeMe, KoTopas
obbeanHAeT ABa acnekta ucnapeHusa/abcopbummn BoAbl U/MAN CKPLITOrO

TennoobMeHa OT XUAKOIo NOrNOTUTENS B PErYNUPYEMOI Cpeje.

CYWHOCTb N3OBPETEHNA



[0005] CornacHoO OAHOMY BapwaHTy peanu3auuu, CcywecTByeT
CUCTEMA XWUAKOro NOrNoTUTENS ANS PErynanpoBaHus TeMmnepaTypbl BHYTpU
3aKpbITOro npoctpaHcTBa. Cuctema BKAYaeT B ceba ucnaputenbHbIn
oxnagutenb C xuakum nornotutenem (LDEC), BbINOAHEHHbIN C
BO3MOXHOCTbIO oOXxnaxaeHus notoka (AA) Bo3ayxa, NOCTynawwero B
Kamepy, C WCNOAb30BaHWEM NEepBOro XWAKOro NOrnoTUTENs, CUCTEMbI
pekynepauuu Bnarum Ha ocHoBe xwuakoro nornotutensa (liquid desiccant
humidity recovery, LDHR), BbINOMHEHHbIN C BO3MOXHOCTbK YyaaneHus
Bnarm wu3 notoka (AD) BRaxXHOro BO3AyXa, KOTOPbIA BblTEKAET U3
3aKpbITOr0  MPOCTPaAHCTBA, C  UCMNOJIb30BAHUMEM  BTOPOro  >XWAKOMO
NOrnoTUTENSA, U CUCTEMbl XPAaHEHUs, COeAUHEHHOW MO TeKyyen cpeae C
cuctemon LDEC u ¢ cucrtemonn LDHR wn BbINOAHEHHON C BO3MOXHOCTbIO
pa3fenbHOr0 XpaHeHWa nMepBoOro >XWAKOrMro MnOraoTUTENS WU BTOPOro
xunakoro nornotutens. MNMortok (AD) BnaxHoOro Bo3ayxa BKJK4YaeT B cebs
napbl BOAbl U3 NEPBOro XWUAKOro NOraoTUTENS U U3 APYTUX UCTOUYHMKOB,

HaxXOASALNXCSA BHYTPU 3aKPbITOr0 NPOCTPaHCTBa.

[0006] CornacHo ApyroMy BapuaHTy peanusauumu cylwecTByeTr
Tennauua, OCHalleHHasa CUCTEMOM XUAKOro nornoTuTens ans
perynupoBaHna TeMnepaTypbl BHYTPW Tenauubl, nNpuM 3TOM Tenauua
BKAOYaeT B ceba cucteMy wUCNapuTenbHOro oxnagutens C XUAKOro
nornotutenem (LDEC), NOAKNIOYEHHYK K TEMAnue WU BbINOJIHEHHYK C
BO3MOXHOCTbIO oOxnaxaeHusa notoka (AA) Bxoasdwero Bo3ayxa npu
NOMOLMN NEPBOro XWUAKOro rnornoTutTens, CUCTEMY peKyrnepauuun Baarum Ha
ocHoBe xwuakoro nornotutena (LDHR), noakalueHHy K Tenauue wu
BbIMOJIHEHHYIO C BO3MOXHOCTbIO yaaneHua Baarm w3 notoka (AD)
BNIAXXHOI0 BO3AyXa C MOMOLLBbIK BTOPOro XWAKOro NorioTUTENda, u CUCTemMy
XpaHeHUsA, COeAMHEHHYI no Tekyyen cpepe ¢ cucrtemon LDEC wu c
cucremon LDHR, npun 3TOM cucTeMa XpaHeHUsa pacnojioXeHa 3a npeaenamu
TenJuubl U BbINOJIHEHA C BO3MOXHOCTbI pa3fe/sibHOro XpaHeHUs nepBoro

XUAKOFO NOrnoTUTEeNd W BTOPOro xwuakoro nornotutens. lotok (AA)



BXOASALLEero Bo3ayxXa OTOMpaeTCca CHapyXu 3aKpbITOro npoCTpaHCTBa, a
notok (AD) BnaxHoro Bosayxa BkJ4YaeT B ceba napbl BOAblI OT NepBOro
XWAKOFO MOrnoTUTEeNa U OT pacTeHWUW, PacnosiOXEHHbIX BHYTPU Tenauubl,

n/Mnun OT [ONONHUTENBbHON0 UCTOYHUKA BOASHOIO napa.

[0007] CornacHo ewe OAHOMY  BapuaHTy  peanusauuu
cywecrsyer cnocob perynupoBaHua TemnepaTypbl BHYTPU 3aKpbITOro
npocTtpaHcTtea. Cnocob6 BKAKYaeT npoueaypy BKAKYEeHUa Hacoca Pl,
CBA3A@HHON0O C CWUCTEeMOW WUCNapuUTeNbHOro oxjnaguTtensa C XKUAKUM
nornotutenem (LDEC) ans oxnaxaeHunsa notoka (AA) BXoasiwero BO3Ayxa
C NOMOLWLbLID NEepBOro >XWAKOro nornoTuTensa, npouenypy BKAKYEHUS
Hacoca P4, cBA3aHHOrO C CUCTEMOW peKynepauuum BAarm Ha OCHOBEe
xunpkoro nornotutensa (LDHR) pgna yaaneHusa Bnarm wmn3 notoka (AD)
BNAXHOro BO3AyXa, KOTOPbIM TEUYEeT yepe3 3aKpbiToe NpPOCTPAHCTBO, Npu
NMOMOLLUM BTOPOr0 >XUAKOro MOrnoTUTENs, NepeHocCa MNepBOro XMAKOro
nornotutena n3 cucrembl LDEC B cUCTEMY XpaHEHUA, nepeHoca BTOPOro
Xupgkoro nornotutena w3 cucrembl LDHR B cucremy XxpaHeHusa, wu
OTAENbHOIO XpaHEHUS NEPBOr0 XUAKOro NOrA0TUTENSA U BTOPOr0O XWUAKOIO
nornoTutensa B cucteMe xpaHeHusa. [lotok (AA) Bxopswero BO34yXa
oTbnpaeTcsa CHapyXu 3aKpbITOro NpoCTpaHCTBa, a NOToK (AD) BRAXHOro
BO3A4YyXa BKJOUaeT B cebs napbl BOAbl OT NEPBOro XWAKOro NOraoTUTENS m
OT  pacTeHun, pPacrnosioXeHHbIX  BHYTPU  Tenauubl, n/mnu oT

AONOJIHUTENBHOIO MCTOYHUKA BOAAHOIO napa.

[0008] CornacHo ewe OAHOMY  BapuaHTy  peanusauuu
CyLLEeCTBYET CMCTEMA OYUCTKM BO3AyXa C NMOMOLLbIO XUAKOrO NOrnoTuTens,
KOoTOpasa BkJIOYAET B cebsa cpeay, BbIMOJIHEHHYK C BO3MOXHOCTbIO NMpuema
NOTOKA BXOASLWLEr0 BO3AYyXa WM MOTOKA XMAKOrO MOrn0TUTENsA; KaHaja, no
KOTOPOMY MpPOTEKAaeT XMWAKWUIA MOrnoTuTeNb;, W HACOC, BbIMNOJHEHHbIN C
BO3MOXHOCTbIO NepeKaymMBaHus XUAKOro nornoTutens yepes Tpybonposos

n cpepy, Tak 4TO NOTOK BXOoAAWEro BO3AyXa CMeWUBaeTCd C XNWAKUM



nornotutenem. Xuakui NOrnoTuTENb yaandetr Wu3 noToKa BXoAALllero
BO34yXa TBepAable 4acCtuubl, CO034aBasA HaA BbIX0oA€ NOTOK O4YULLEHHOIO

BO34YyXa.

KPATKOE OMWUCAHMUE YEPTEXEW

[0009] NMpunaraemblie YepTexu, KOTOpble BKAKOYEHbI B ONNCaHue
N COCTABNAKT €ro 4acTb, UANKCTPUPYIOT OAUH UM HECKOJIbKO BAapWaHTOB
peanusaunmm UM BMeCTe C OnUCaHMeM OOBACHAKT 3TW  BapuaHThI

peanu3aunn. Ha 3TUX yepTexax:

[0010] Ha ®wurype 1 nokasaHa cucrteMma, cocroswas wu3
BJIQ)XHOCTHOIO  HacoCa Ha OCHOBE  XWAKOro  MNOrAoTUTENs U

ncnapuTenbHOro oxnaguTtend,

[0011] Ha durype 2 nokasaHbl AeTasnn CUCTEMbl BJIAXHOCTHOIO

HaCOCa Ha OCHOBE XMNAKOIro nornotTuTenda u nCnaputesibHoro oxnagutens,

[0012] Ha ®urype 3 noka3aHa cucTteMa WUCNapuUTeNnbHOro
OXJIAAUTENS Ha OCHOBE XUAKOro MOroTUTENs, OTHOCALWLANACA K CUCTEME,
COCTOSALLEN M3 BNAXHOCTHOIMO HacoCa Ha OCHOBE XWAKOro MOrNOTUTENs U

ncnapuTenbHOro oxXxnagutend,

[0013] Ha durype 4 nokasaH BAaXHOCTHbIA HACOC Ha OCHOBE
XUAKOrO NOrnoTUTENns CUCTEMbl, COCTOSALLEN M3 BAAXHOCTHOINO Hacoca Ha

OCHOBE XXMNAKOIro nornotTutend mu NCNapUTeENbHOIro0 OXnaanuTend,

[0014] Ha ®urype 5 nokasaH KOHTpoanep, YynpaBaflOWni
CUCTEMON, COCTOAWEN M3 BNAXHOCTHOrO HAcoCa Ha OCHOBE XWAKOrO

nornoTnTeENnd n NCNapuUTenbHOro OXnaguTen_,



[0015] durypa 6 npepcrasnser cobon 6nok-cxemy cnocoba
ynpaBaeHUs CUCTEMOW, COCTOSILLENA M3 BJIAXHOCTHOrNO HacoCa Ha OCHOBE

XKNAKOIro nornoTntensda n NCNnapuTesbHOro oXnaanTtend,

[0016] durypa 7 npepcrasnsaer cobon 6nok-cxemy cnocoba
KOHTPONS TeMnepaTypbl BHYTPM 3aKpbITOro NMPOCTPAHCTBA, CBA3AHHOIMO C
CUCTEMOW, COCTOALWEelN W3 BAXHOCTHONO0 HacoCa Ha OCHOBE XWUAKOro

nornoTnTeEnd N NCNapuUTeNbHOro OXa1agnuTeEnA,

[0017] Ha ®wurype 8 nokaszaH nNpUHUUN CUCTEMblI OYUCTKMU
BO34yXa Ha OCHOBE XWAKOro nornoTuTens, B KOTOPOW WCNOJb3yeTCs

NPpMHUNN NCNapUTENBbHOIO OXNaXaeHnda U AoyBAAaXHEHUA;

[0018] Ha ®durype 9 nokasaHa cucrtemMa OUYUCTKM BO3AYyXa Ha
OCHOBE XWAKOro nornoTUTenss, B KOTOPOW MCMNONb3YETCA MNPUHLUM

cKkpy66epa;

[0019] Ha ®durype 10 nokasaHa cucTteMa OUYUCTKM BO3AyXa Ha
OCHOBE XWAKOro nmoOrnoTUTenss, B KOTOPOW MCMNONb3YETCA MNPUHLUM

YNAOTHEHHOIO CNoA,

[0020] Ha ®wurype 11 nokasaHa KOHdurypauns CuUCTeMbI
OUYMCTKKN BO3AYXa HA OCHOBE XWAKOIO NOrA0TUTENS, B KOTOPOWN M3 XUAKOIO
NOrnOTUTENS YAANAKTCA TBEPAbIE YACTULUbl M YHUUYTOXAKTCA MNATOrEHHbIE

OpraHu3Mbl;

[0021] Ha ®wurype 12 nokasaHa KOHdurypauums, B KOTOpPOMH
CUCTeMa OYUCTKU BO3AyXa HA OCHOBE XWAKOro nornotutens obbveanHeHa C
CUCTEMON OXNaX[eHus BO34AyXa HA OCHOBE XWAKOro NOrnoTuTens Ang

KOHANLNOHNUPOBaHUS BO34YyXa BHYTPU KaMepbl; U



[0022] Ha durype 13 nokasaHa KOHdurypauums, B KOTOpPOW
CUCTEeMa OYMUCTKM BO3AyXa HA OCHOBE XWAKOrO MOroTUTENS UCNONb3YeTCS

B BUAE OTAENIbHON CUCTEMbI BHYTPU KaMepbl.



NoAPOBHOE ONMNCAHUME

[0023] MpuBegeHHOE HUXE ONUCaHne BapuMaHTOB peann3auuu
CCblIAeTCA Ha npunaraeMble yepTtexun. OAnHAKOBbIE CCbIJIOYHbIE MO3ULUK
Ha pa3HbIX YyepTexax 0603HavyalT O4UHaAKOBbIE AN NOAOOHbLIE 2/1€MEHTHI.
NMpuBeaeHHOE HUXe NoApobHOEe oNMCaHne He OorpaHuymBaeT nslobpeTteHune.
Bmecto 3T10ro, o06beM un3o0bpeteHns onpepenseTrca npuaaraemMomn
dopmynonn wusobpeteHusa. lpuBefeHHble HUXE BapWaHTbl peann3auuu
obcyxparTca Ana npocToTbl B OTHOWEHWUM Tenauubl, 060pyAOBaHHOMN
BNAXHOCTHbIM HACOCOM HAa OCHOBE >XWAKOro MornoTuTens m CUCTeMomn
ncnaputenoHoro oxnagutena (LDHPEC) ansa perynupoBaHus BHYTpPEHHEMN
TemnepaTtypbl nw/unn BnaxHoctn B Tenauue. OaHako cucrtemy LDHPEC
MOXHO WCNOJIb30BaTb HEe TONbKO B Tenauue, HO U B n0b6OM Apyrom
noMeweHnn. HekoTopble AOMNOJIHUTENbHbIE BapuaHTbl  peanu3aynu
0b6CyXparTCca B OTHOLWEHWUM CUCTEMbI OYUCTKM BO34YyXa HA OCHOBe
xuakoro nornotutenss (LDAP), ucnonb3yemon B perynnpyeMon cpepe,
CBA3aHHOM C XuBoTHoBOACTBOM. OpHako cuctemy LDAP  MOXHO
ncnonb3oBaTb B NOOOM perynupyeMon cpepe, CBS3aHHOW C UEensiMu,
OTNINYHbLIMU OT XXMBOTHOBOACTBA, HanNpuMmep, ANS NPOXUBAHUA NOAEN NN

BblpallMBaHUA pacTEHUN.

[0024] YNOMUHaHMEe BO BCEM OMUCAHUN <«OAHOrMO0 BapuaHTa
peanu3aunn>» UAM «BapuaHTa peanu3auumu» 03HaYyaeT, YTO KOHKpeTHas
dYHKUNA, KOHCTPYKLUMUS WAN XapaKTepuUCTuKa, OMUCaAHHble B CBA3U C
BapWaHTOM peanu3auunn, BKJIKYEHbl MO MEHblUe Mepe B OAWH BapuaHT
peanusaumm packpbitoro obbekta un306peteHnsa. Takum o06pasom,
NOsIBJIEHME BbIPAXEHUIW «B OAHOM BapuaHTe peanun3auuu» WIn <«B
BapuaHTe peanu3auun>» B pa3fIMuyHbIX MeCcTax OnucaHus He o6a3aTenbHo
OTHOCUTCA K OAHOMY M TOMY X€ BapuaHTy peanu3auumu. Kpome T0rO,

KOHKPETHble (YHKUWM, KOHCTPYKLUUM WNU XapPaKTEPUCTUKU MOTyT ObiTb



obbeanMHeHbl NbbIM nopgxoaawmm o6pasoM B OAHOM WAM HECKONbKUX

BapunaHTaXx peajin3alunn.

[0025] CornacHo BapuaHTy peanu3auumn CylecTByeT cucrema
LDHPEC 100, koTopas pacnojioXXeHa PpsAaoM C MOJIHOCTbKO 3aKpbITbIM
npocTpaHcTeoM 102 (B AaHHOM BapuaHTe — Tensauua, HO cuctema pabotaer
Ana nboro 3akpbITOro NpPOCTPAHCTBA), KaK MNOKa3aHo Ha durype 1.
Cuctema LDHPEC 100 Bknwu4aer B cebs cucremy 110 mcnaputenbHOro
oxnagutena Ha ocHoBe xwuakoro nornotutena (LDEC), cucrtemy 120
pekynepaumn BAAXHOCTU Ha ocHoBe xwupakoro nornotutens (LDHR),
cuctemy 130 XxpaHeHusa, cucremy 140 TpybonpoBoaoB, KOTOpble
coeauHaT cuctemy LDEC, cuctemy LDHR 1 cucteMy XpaHeHus, n cucrtemy
150 ynpaBneHus, KOTOpas ynpaBaseT KaXAblM KOMMOHEHTOM CWUCTEMbI
LDHPEC 100. Kaxpaass u3 atux cucrem obcyxapaerca 6onee noapobHO CO

CCbIJIKaMU Ha NpuBeAeHHble aanee Gurypsi.

[0026] Okpyxawwmnin Bo3ayX AA BTAMMBAETCA CHapyXwu
3aKpbITOoro npocrpaHcTea 102 B cuctemy LDEC 110, raoe oH oxna)xpaeTcsa u
€ro BJIaXXHOCTb MNOBbLIWAETCA, B pe3ynbrate 4yero obpasyerca noTok AB
BO3AYyXa, KOTOpbIM nMeet 6onee HU3KYK TeMmnepaTtypy n 6onee BbICOKYO
BNAXHOCTb, YeM BXOAALLMNA NOTOK AA Bo3ayXa. [MoTOK AB oxna)aeHHoro u
YBJIAXXHEHHOIO BO3AYXa BbINYCKAETCA BHYTPb 3aKpbITOr0 MNPOCTPAHCTBA
102 kak notok AC BO3ayxa, nNpeaHa3HAYEeHHbIn ANAA MOHMXEHUSA
TeMnepaTypbl 3aKpbITOro MNPOCTPAaHCTBA B TEYEHUE [AHSA, KOrAa BOJIHbI
CONHeYyHon 3Heprum 104, nocTynawwme B 3aKpPbITOE MNPOCTPAHCTBO,
MaKCMMasibHO Benukun. B ogHOM BapuaHTe peanusauuun notok AC Bo3ayxa
BbIMYCKAETCA 4epe3 BbINYCKHOW MexaHu3dMm 160 Ha 6onbwylo nnaowanb
3aKpbITOro npocrpaHcTea 102. B 04HOM BapuaHTe peanun3almun BbiMYCKHOM
MexaHn3dMm 160 MoxeT BkAw4YaTb B ceba pasznuuHble Tpybonposoabl C
COOTBETCTBYWOLLMMM OTBEpPCTUAMU, U TpybonpoBoa pacnosioXXeH noa

rpsgkon 107 pacteHun 106, obecneunBas paBHOMEPHbIN BbINYCK MNOTOKA
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AC BoO3ayxa no BCEMY MoJly 3akpbiTOro npocrpaHcrea 102. Pa3nunyHble
pacteHna 106, wuMewLWMeca BHYTPU 3aKpbITOro npocrpaHctea 102,
B3aUMOAENCTBYIOT C NOTOKOM AC BO3AyXa M BbIAENAKOT YacCTb CBOEN BAaru,
4TO NPUBOAMT K MNOTOKY AD Tennoro Bo3ayXa C BbICOKOW BJIAXHOCTBIO.
MoTtok AD Tennoro BO3ayxXxa C BbICOKOW BAAXHOCTbIO MOraoLwaeTcs
cucremon LDHR 120. [Ans 3TOM uenu MOXHO MCNONb30BaTb OAWUH WU
HECKOJIbKO BeHTunaTtopos 108 pna nepemeweHwns passiMyHbiX MNOTOKOB

BO34YyXa BHYTPb, HAPYXY U Yyepe3 3aKpbiToe NpocTpaHcTBo 102.

[0027] Cucrtema LDHR 120 ypansetr Bnary w3 notoka AD
TEeNnaoro Bo3ayxa C BbICOKOW BNAXHOCTbI M npeobpasyeTr ee B NoToK AE
BO34YyXa C HU3KOWN BAAXHOCTbK, KOTOPbIN MOXET BbIBOAUTLCA 3a npepensl
3aKpbITOoro npocrpaHcrtea 102 B Buae notoka AF Bo3ayxa. DTOT npouecc
npuBoaAMT K  HarpeeaHuWiw notoka AE Bo3gyxa. Mornotutens,
ncnonbdyembin Kak B cucreme LDEC 110, tak n B cucrteme LDHR 120,
nepekaunsaetca B cuctemy 130 xpaHeHus u obpaTHO, KOoraa pasBneHue
napa nornoTuTens CTaHOBUTCA MeHble uan 6onblie, YeM gaBneHue napa
COOTBETCTBYHOWEro noToKa BO3ayXa, 4Tobbl B KaXaom CuUcTeMe
NCNONb30BaNCA NOrNOTUTENb C HU3KUM WAN BbICOKMM AaBieHWEM napa.
Cuctema 130 XpaHeHMs nNpeanoyvYTUTENbHO pacnosioXeHa nop 3eMmnen, To
ecTb Humxe noepxHoctn 101 3emnu. OpgHako cuctemy 130 XpaHeHusa
MOXHO pa3MecTUTb Hag 3emiein. B oAHOM BapuaHTe peanm3auum cucreMa
130 xpaHeHuMsa pacrnosioXeHa noA 3aKpbIiTbiM NPOCTPaHCTBOM 102 C uenbko
YMEHbLEHNA AJaunHbl cuctembl 140 TpybonpoBOoAOB, a Takxe And
YMEHbLUEHNA 3aHMMaeMon cncrtemon naowaan. Tenepb Mbl 06cyanm 6onee

NOAPOOGHO KaXAy KOMMNOHEHTHYK cuctemy cuctembl LDHPEC 100.

[0028] Ha ®urype 2 CXeMaTU4YHO TMOKa3aHbl pas/iMyHble
noacucrtemol cucrembl LDHPEC 100 n mnx rugpasBanyeckue COoefnHEHUd.
Bonee kKOHKpeTHO, NOTOK AA BO3ayxa nocrtynaer B cucremy LDEC 110

yepe3 BxogHoe otBepctne 300 (ana nonydyeHms 6Gonee noapobHouU
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nHpopmaumm o cucteme LDEC 110 cMm. durypy 3) M nNpoxoauT uyepes
npoknaaky 310. lMpoknagka 310 uMeeT MHOro KaHanos (3TO nopucras
cpepa), 4TO Cnoco6CTBYIOT MNPOTEKAHUIDO 4Yepe3 Hee MoTOoKa BO34yXa.
Hanpumep, npoknagka MOXET BKAKYaTb MNOSOBOJIOKOHHbIE MeMbpaHbl,
NJAOCKMUE NNCTOBble MeMOpaHbl, CNOW YNJOTHEHHOW Cpeabl, KapTOHHble
NPOKAAAKMW, NNACTUKOBbIE NPOKAAAKU U T.4., HO HE OrpaHNYNBATLCA UMM,
B 10 e BpemMa Hacoc Pl nepekayuBaeT XuAKWUW nornotutens 312 u3
KOHTenHepa 314 k BepxHen yactu 310A npoknagku 310 yepes Tpyby 316.
B Tpybe 316 npepycMoTpeH knanaH V1 anga perynupoBaHusa KOJMYecTsa
XNAKOro nornotutensa 312. B KayecTBe anbTepHaTUBLI Yy KianaHa MoOryTt
MCNONb30BaTbCA HACOCbl peryanpyemMon CKoOpoctu unm 6onee o[HOro
Hacoca. Xuakuin nornotutenb 312 TeyeT yepes KaHanbl, obpa3oBaHHbIE B
npoknaake 310, BHU3 NoA4 AEACTBUEM CUJIbl TAXECTU U B3aUMOAEUCTBYET C

BXOAALLMM NOTOKOM AA BO3AayXa.

[0029] Xugkun nornotutenb 312 n3HayanbHO UMEET AaBJ/IEHMUE
napa BblWe, 4YeM JaBjieHuMe napa BXxoAasawero notoka AA BoO3ayxa.
CnepoBaTenbHO, BOAA MCMapseTca M3 XWAKOro MornoTutens, oxnaxaas
Kak noTok AA BO3ayXa, TakK v Xuakunu nornotutens 312. Kpome T0Oro,
B/IAXHOCTb BbIXoAdwero notoka AB Bo3ayxa yBennyuBaeTcsa No Mepe
TOro, Kak BOASHOW nap nepegaeTca OT Xuakoro nornotutena 312 K
notoky AA Bo3ayxa. Korga pgasneHue napa Xuakoro nornotutena 312,
KoTopoe wu3Mmepserca 6nokom patuumkoB WS1, pacnonoXeHHbIM B
KOHTenHepe 314, nagaeTr A0 3HA4Ye€HUA, PaBHOrO AABJEHUIO Mapa Wau
MEeHbLUero, YemM gasjieHWne napa Bxogslwero notoka AA Bo3ayxa, KOTopoe
namepsetrca 6A0KOM AS1 paTuynkoB, pPacnosIOXXEHHbIM BO BXOAHOM
oTBepctun 300, ucnaputenbHOro oxnaxapeHus 6o0sblie He NpPOUCXoAuT.
OTO NpONCXOAUNT Yepe3 HEKOTOpPOE BPEMS, KOraa Xuakuim nornotutens 312
nog OencTteBMeM Hacoca Pl HenpepbiBHO UMPKYAUPYET yepe3 npoknapKy
310, 1 BOASAHOW Nap MOCTOSAHHO WCMNApsAeTCa M3 XWAKOro nornoTuTens.

Koraa 3T0 npoucxoguTt, KoHTponnep 150, koTopbin o6MeHuBaeTcs
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AaHHbBIMM  C  AgaTyUKaMu, KJanaHaMuM UM HacocaMu, HanpaBnfaeTr
XXUOKOCTHOMY Hacocy Pl koMaHAy Ha oTKAw4YeHue. Ecnu paasneHue napa
BO BXoasuweMm notoke AA BO34AyXa CTAHOBUTCA HUXE [aBAeHUA napa

NOrNOTUTENSA, KOHTPONIEP BKAKOYAET Hacoc P1.

[0030] B KoHue nepunoagunyeckoro uumkna (nepunognyecknin Luukn
MOXET COCTaBNATb MOJIHbIN A€Hb, Yac, NoAAHA uau nwboe apyroe Bpems
unKna, yCtaHoOBJIEHHOE onepaTopoMm), KoHTponnep 150 pgaeTt knanany V1
KOMaHAYy Ha 3aKpbiTMe, YTOObl NpeKkpaTUTb AafibHENLWYIO NOAAYYy XUAKOro
nornotutena 312 B npoknagky 310, u oTKpbIBaeT knanaH V2 Ang OoTKauyku
npu nomowmn Hacoca P1 xwnakoro nornotutensa 312 C HU3KUM AaBJIEHUEM
napa m3 cucrembl LDEC 110 B nycrton pesepByap S1 (cM. ®durypy 2),
KOTOpbIM ABNAeTCa 4YacTblo cuctembl 130 xpaHeHusa. KoHTponnep 150 ans
OOCTUXEHUSA 3TOro pesysbTaTa TakKXe OTKpbIBaeT kKnanaH V3 1 3akpbiBaeT
knanaH V4. T[locne To0ro, kak cuctema LDEC 110 onycreer, 4TO
onpeaenserca KoHTponnepoM 150 Ha OCHOBE W3MEPEHHbLIX 3HAYEHUN,
NOJIYYEHHbIX OT CeHCopHoro 6aoka WS1, cuctema LDEC 110 3anonHseTcsa
XUAKUM nornotutenem 412 C BbICOKMM JAaBieHUMEM rapa W3 MNOJIHOro
Apyroro pesepsyapa S2 (n3mepsaerca gatynkom WS3) npu noMoLLM Hacoca
P3. B cBA3u C 3TnM KOHTponnep 150 octaHaBnmBaeT Hacoc P1 n 3anyckaet
Hacoc P3, KOTOpPbIN NOAKAOYEH KO BTOPOMY HAKOMUTENbHOMY pe3epByapy
S2. KonTtponnep 150 Takxe 3akpbiBaeT knanaHbl V5 n V8, Tak uTo Xuakunin
noraoTutenb 412 n3 BTOPOro pesepsyapa S2 HanpaBnseTCa B KOHTEWHep
314. KonTponnep 150 no3sonser Hacocy P3 nepekaumsaTb XUAKUN
nornotutenbs 412 B TeuyeHUe OnpeaeneHHoOro nepuoga BpPeEMEeHU, NokKa
KOHTenHep 314 He HanonHutca u/unn BTOponM 6Hak S2 He onycreer.
PeweHne 06 Mcnonb3oBaHMKU BTOPOro HAKONUTENBHOIO pe3epsyapa S2 ang
nogayun xuakoro nornotutena 412 pna cucremol LDEC 110 npuHnMaeTcs
KOHTponnepoM 150 TonbKO B TOM C/iyyae, ecin AaBJieHME napa XUAKOro
nornotutena 412 (u3mepeHHoe patyukom WS3) Bbiwe, yeM gaBieHue

napa BO BXOAsiLLEM NOoToke AA BO3ayXa, KOTOPOE M3MEpPAETCAs AaTYUKOM
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AS1.

[0031] Obpatute BHUMaHWe, 4TO KOHTponaep 150 mMoxeT
NMPUHATL peweHne 06 onopoxHeHun cuctemol LDEC 110 paxe pAo
OKOHYaHWA NepuoanyecKkoro uukna, ecnu, HanpuMmep, AaBjeHue napa
XNAKOro nornotutensa 312 6yaeT MeHble, 4YeM jJaBiieHne napa BO
Bxogsuwem notoke AA BO3ayxa, B TeYE€HUE BpPEMEHU, NpeBblakoLero
3a0aHHbIN BPEMEHHOW WHTepBas, NPUYEM [aHHbIA BPEMEHHOW WHTEepBan

MOXET NPUHNMATb noboe 3HaueHue.

[0032] MaTtepuan, WUCNONb3yeMbld p[AA CO34AaHUSA  Pa3/IMYHbIX
anemeHTOoB cucrtembl LDHPEC 100, npeanoyTuTenbHO  BKJKOYAET
KOPPO3MOHHOCTONKNE MaTepuasnbl, Takme Kak naacrMaccbli, HO BapuaHThbl
HEe OrpaHMUYMNBAIOTCA TOJILKO MNACTMACCON. DTO CBA3AHO C TEM, UYTO XUAKUE
nornotutenn 312 n 314 MoryT Bbi3biBaTb KOPpo3nto. ObpaTtute BHUMaHue,
YTO XUAKWWA NOrNOTUTENDb, UCMONb3YEMbIA B 3TUX BapuaHTaX peanusauuu,
MOXET BKJ1I0OYATb BewecTBa, KOTOpble HE UMEKT Hu4Yero obuwero ¢ ConeHomn
BOAOW, CnaboconeHon BOAOW MAW CTOYHbIMKW BOoAamMu. Hanpumep, Xunpkuin
NOrA0TUTENb MOXET BKJKUYATb XN0pWU4 MarHusa, Xnopua kKanbuunsa, 6pomupg
INTUA WU T.4., HO HE OrpaHunymBaeTCca MMU. XUAKUKA NOrNOTUTENb TakxXxe
MOXET COYeTaTbCs C TPUITUIEHIIMKONEM, aueTaToM Kanua u 1.4. Cnepyet
OTMETUTb, UYTO 0b6Cyxaaemasa 3pecb cuctema LDHPEC 100 nydywe Bcero
noaxoauT p[NA PEernoHOB C HeAOCTaTKOM MpPecHOW BOAbl, TaKuUX Kak
NYCTbIHHbIE U NOAYNYCTbIHHbIE PAWOHbI, B KOTOPbIX HabnwaaeTca gedpuunt
npecHon BoAbl. TakXe OTMETUM, 4YTO B 06CyxXaaemMon 34eCb CUCTEME
LDHPEC 100 wucnonb3ylTCA 30€eMeHTbl, Tpebywlwmne MUHUMANbHOIO
KONnYecTBa I31eKTPOIHEprnuM, Takue KaK KianaH Wan HacocC. Takum
obpasoM, xota cucrema LDHPEC 100 cnocobHa peryauvpoBaTb
Temnepartypy BO34yXxa BHYTpU 3aKpbITOro NPoOCTpaHCTBa 102,
TpaAULUNOHHbIE yCTpOMCTBa KOHANLWOHNPOBAHUS BO34yXa He

MCNONb3YIOTCHA, MOCKONbKY 3TWU YCTPONCTBA MNOTPEOASAT 3HAYUTENbHOE
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KOJINYEeCTBO 3/1eKTpoaHeprun. CneposatenbHo, cucrema LDHPEC 100 pgns
KOHOWUNOHUPOBAHNA BO34yXa BHYTPWU 3aKpbITOro npocTtpaHcTtea 102
NCnonb3yeT HeboNbLOoe KONNYECTBO 3NEeKTPOIHEPrnn, a Takxe Hebonblioe

KOIMYECTBO NPECHOWN BOAbI.

[0033] XoTa Ha durype 1 nokasaHa ogHa cuctema LDEC 110,
ncnonb3lyeMaa pAsa OXNaxXAeHusa BxoAadwero notoka AA Bosayxa, pns
BbIMOJIHEHNA 3TOW 3ajayuM MOXHO MCMOsb30BaTb HECKONbKO cuctem LDEC
110. B opfHOM BapuaHTe peanusauumum nns oxnaxaeHusa 60nbliero
KoJiMyecTBa MNOCTynawuwiero BO3ayXa Heckonbko cuctem LDEC 110
NOAKNOYEHbl napannenbHo. OAHAKO B ApPYroM BapuaHTe peanusauuu
MOXHO nocneaoBaTenbHO coeanHuTb cuctemy LDEC 110 n gpyryro cucremy
110’, kak nokasaHo Ha odurype 3, AN p[anbHENWeEro CHUXEHUSA
TemnepaTypbl NoToka AB Bo3ayxa. lononHutenoHas cuctema 110’ moxet
BK/OUYATb B cebsa Takue xe Hacoc P1’, koHTenHep 314’ n npoknaaky 310/,
yTo M B nepeon cucrteme LDEC 110. B agpyrom BapuaHTe peanusauuu
AONONHUTENbHAasA cucreMma 110’ MOXEeT npeacTaBnsTb cobon
TPAAULUOHHYIO CUCTEMY WCNApPUTENbHOro0 OXNaXAeHus, B OoTanyue oT
cucrtembl 110. B ewe OAHOM BapuaHTe peanusauun p[onosHUTEeNbHasd
cucrema 110’ moxet 6biTb MoauduumpoBaHa pna paboTbl B KayecTse
CUCTEeMbl YyAaNEeHUsa aspo30nen ANa ypaneHunsa wu3 BO3ayXa CONeBbIX
aspo3onen, obpasywmnxca n3 xumakoro nornotuntensa 312. 310 Nno3BonseT
3awmwatb atMmocdepy 3aKpbITOro MNpoCTpaHCcTBa OT MNPOHUKHOBEHUSA
CONEeBbIX a’po30Jer BHYTPb 3aKpbITOro npocTpaHcTea. B ewe oaHOM
BapuaHTe peanusaunmu AONOJIHUTENbHAdA cucreMa 110" wmMoxet
npeacTtaBnaTb Co60M TpPaaMUMOHHYK YCTAHOBKY AN MeXaHW4ecKoro

CXaTtuna napa Man aHanormyHyr yCtaHOBKY And OoXna>XaeHusda Bo34yXa.

[0034] OxnaxaeHHbIn NOTOK AC BO34YyXa Tenepb
B3aUMOLENCTBYET C paCTEHMAMU BHYTPU 3aKpbITOro npocrpaHcTea 102 u,

no Mepe npopacTaHusa pacTeHui, HauyuMHaeT HabupaTb BNAXHOCTb. Kpome
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Toro, kK notoky AC Bo3ayxa pobasngerca Tenno Onarogapsa Tenay,
CO34aBaeMOMYy COJIHEYHbIM W3Jly4YeHWeM, BO3L4EUCTBYKOLWMUM Ha 3akpbiToe
npocTpaHcTBo 102 B TeueHue aHA. Takmm obpas3om, noTtok AD BoO3ayxa,
nocrtynawuwmin 4vepes exogHoe oreepctne 400 (cM. durypy 4) CUCTEMDI
LDHR 120, nMeeT «BbICOKYIO» BJIaXXHOCTb U «BbICOKYIO» TemnepaTtypy. Kak
nokasaHo Ha durype 1, oAWH WAN HECKONbKO BeHTunatopos 108 (mnwm
NnogobHbIX  YCTPOUCTB  pNs  CO34aHMA  MOTOKa  BO3AyXa)  MOryT
MCnonb30BaTbCa AN MpOTaNKUBaAaHWA  BO34yXa  4Yepe3  3aKpbiToe
npoctpaHcTeo 102 oT BnyckHoro oreepctna 300 K BbINYCKHOMY OTBEPCTUID
420 cuctembl LDHR 120. Ha ®durype 4 nokasaHa cuctemMa LDHR 120 c
npoknaakon 410, N3roTOBAEHHOM U3 NOPUCTOro MaTtepuana, Tak YTo NOTOK
AD BO3ayxa nNpoxoauT yepe3 NpoKAaAKy U BbIXOAUT C APYron CTOPOHbI B
BuAe notoka AE BO3ayxa, coaepiallero MeHblue BOASHOro napa. Xugkumn
nornoTuTenb 412, KOTOPbIN XpPaHUTCA B KOHTenHepe 414, nepekaynBaercs
HacocoMm P4 B BepxHiow obnactb 410A npoknagkn 410 n HarHeTaeTcs B
npoknagky. Xuakui nornotutenb 412 nNpoTeKaeT 4yepe3 passinyHble
KaHanbl BHYTpuM npoknaakm 410 nop AENCTBMEM CUAbI TAXECTU WK
AasneHunsa (B 3aBUCMMOCTM OT CUCTEMbI), MOKaA He BO3BpaLLaeTcsa 0bpaTHoO B
KOHTenHep 414. B 3T0 BpeMsA XuaKuu nornotutenb 412 B3anmopencreyetr
Cc notokoMm AD BoO3ayxa W yaansaeT U3 Hero BOAY, B pe3ynbraTe 4ero
nonydyaercsa notok AE Bo3pyxa. 2TO NpouMcxXoauT MNOTOMY, YTO faBleHue
napa B XWAKOM nornotutene 412 HUXe, 4eM gasBseHne napa B notoke AD
Bo3ayxa. 3ateM noTtok AE Bo3gyxa BbIBOAUMTCA M3 3aKpPbITOro
npoctpaHcTea 102 yepes3 BbiNnyCckHOe oTBepcTne 420. Jatumkn AS3 n AS4
pacnoJsioXXeHbl BHYTPU BNYCKHOro oteepctusa 400 v BbINYCKHOMO OTBEpPCTUSA
420, COOTBETCTBEHHO, U WCMNONbL3YKTCA ANIA KOHTPONA AaBJieHUa napa B
COOTBETCTBYOWMNX MNOTOKax BO3ayxa. Jatumk WS4 pacnonoxeH BHYTpU
KOHTenHepa 414 pna U3MEpEeHUsa HaauMuusa XUAKOro noraotutena 412.
X0TS noKasaHo, YTO HAacoC P4 pacnonoxXeH BHYTPWU KOHTeuHepa 414, 3T10T

HACOC TaKX€e MOXHO pa3MeCTUTb CHapyXu KOHTelHepa.
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[0035] Kak Tenepb obcyxpaetcsa, noTok AD BnaxHoro Bosayxa
npokauneaeTca yepe3 cucremy LDHR 120. lNepBoHayanbHO cucrtema LDHR
120 copepXuT Xuakunm nornotutens 412, paaBneHue napa B KOTOPOM
HUXe, yeM y notoka AD BnaxHoro so3ayxa. CneposaTtenbHO, KOrga rnotok
AD BnaxHoOro Bosgyxa npoxoaut yepes npoknagky 410 ogHOBpPEMEHHO C
XUOKNUM nornotutenem 412, n3 notoka AD Bo3ayxa BOCCTaHaB/IMBAETCA
BNara n NOornowaercsa Xuaknm nornotutenem 412. Xunakun nornotutenb
412 HenpepbiBHO UMUPKYyAMpPYyeT nojh BO3AencTBneM Hacoca P4 uepes
npoknagky 410. Koraa pasneHue napa XuAkoro nornotutena 412,
KOoTOpoe mnamepserca gatymkom WS4, ysennymeaeTca A0 YPOBHSA, PaBHOIMo
AaBNEHUI0 napa B noToke AD BfaXXHOro BO3ayxXa, KOTOpOEe U3MepseTca
AatumkoMm AS3, koHTponnep 150 paeT KOMaHAY Ha BbIK/JKYEHUE Hacoca
P4. Ecnhn pasneHue napa B notoke AD BO3ayxa CHOBa yBennymBaeTcs Mo
CpaBHEHWIO C AaBfeHMEeM napa B XWAKOM nornotutene 412, KOHTpoanep
150 cHoBa paeT KOMaHAy Ha BKJKWYEHUe Hacoca P4. B KoHue uukna
knanaH V11 nony4yaet oT KoHTponnepa 150 koMaHAy Ha 3aKkpbiTne, a
knanaH V12 nonyyaer oT KoHTponnepa 150 KoMaHAy Ha OTKpbITME ANSA
BbIMOJIHEHNA LUMKIA NepekauymBaHua cnaboro Xuakoro nornotutens 412

3a npepenbl KOHTenHepa 414 BO BTOPOM HAKONUTENbHbIN pe3epByap S2.

[0036] Bo3Bpawasacb kK durype 2, Koraa BbINOMHAETCS 3TOT
war, KoHTponnep 150 3akpbiBaeT knanaH V9 u oTkpbiBaeT knanaH V10,
yTOGbI XMAKWUW nornoTuTenb 412 neperekan BO BTOpOW pesepsyap S2.
Koraa »xunakni nornotutenb 412 ypanserca u3 KOHTeuHepa 414, n 310
onpepenaerca patymkom WS4, koHTponnep 150 3anyckaet Hacoc P2
NepBoro HaKOMNUTENbLHOro pe3epByapa S1, OTKpbiBaeT knanaH V6 wu
3aKkpbiBaeT kjaanaHbl V5 1 V8, uTobbl nepekayaTb XUAKWUWA MOrNOTUTENDb
312 wn3 nepsBOro HaKONWTENIbHOro pe3epsyapa S1, pasneHune napa
KOTOPOro HWXe, 4YeM JasBsieHne napa BJaxXHoro Bo3ayxa AD, ans

NOBTOPHOIO HANOJIHEHUA KOHTeWHepa 414.
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[0037] Takum obpas3om, kKoHTponnep 150 ucnonb3yeT NepsBbIn K
BTOpOM pe3epByapbl S1 1M S2 ana nooyepeaHOW NoAauYn  XUAKOro
nornotutensa ana cucremol LDEC 110 n cuctembl LDHR 120, B HEKOTOpPOM
CMbIC/Ie MEeHAS A[pyr Ha Aapyra Xuakunm nornotutens 312 un XUAKUU
nornoTutensb 412 B 3aBUCUMOCTU OT TOr0, HU3KNUM WJIN BbICOKUM ABJISAETCSA
AassieHMe napa B Hux. lornotutene 312 C HU3KMM JasBsieHWEM napa B
nepBoOM HAKOMUTENbHOM pe3epByape S1 — 3TO NOrnoTUTENb, KOTOPbIA 6bin
nonyyeH n3 cucrembl LDEC 110, 4TO 03HauaeT, 4ToO Bnara, U3BJevYeHHas
n3 Xunakoro nornotutena 312, pobaBngaerca K BXoasuwieMmy noTtoky AA
BO34YyXa, a 3aTEM HArHeTaeTCa BHYTPb 3aKpbITOro npocrpaHcTtea 102, a
3aTEM TaKoe Xe KOJIMYEeCTBO Bjarun nisnekaerca ni3 notoka AD Bo3ayxa C
NOMOLWbIO Xxuakoro nornotutena 412 cucrembl LDHR 120, n 3Ta Bnara
Bo3Bpawaerca obpatHo B cuctemy LDEC 110 uyepe3 cucremy 130

XpaHeHus.

[0038] HanpuMep, B OAHOM BapuaHTe peanusauum AN
BbINONHEHNA uukna obmeHa cuctema LDEC 110 nepekauuBaeT nepBbiin
XAk nornotutens 312 B nepBbin (NyCTON) HAKONUTENbHLIA pe3epByap
S1, 3aTeM BTOpPOM HaAKOMUTENbHbIN pe3epByap S2 nepekaduMBaeT BTOPOM
Xunakunm nornotutens 412 B cucrtemy LDEC 110, Tak 4TO Tenepb BTOpPOM
HaKONUTENbHbIN pe3epByap S2 CTAHOBUTCA NyCTbiM, 3aTeM cuctema LDHR
120 nepekauyuBaeT BTOPON XWAKMN nornotutenb 412 B ONOPOXXHEHHbIN
BTOPOM HAKOMUTENbHbIN pe3epByap S2, a 3aTeM nepsbln pe3epsyap S1
nepexkauymeaeT nepsbii XnakMn nornotutens 312 B cucrtemy LDHR 120.
Takum o06pa3oM, B KOHue uukna obmeHa B cucteme LDEC HaxoauTcs
CBEXWW XWUOKUN NOrNoTUTENb C BbICOKUM [aBAEHMEM napa, B CUCTEME
LDHR HaxoanTca CBEXWWN XWUAKUKA MOrNoTUTENb C HU3KUM [aBJIEHUEM
napa, nNepBblIi HAKOMUTENbHbIN pe3epByap S1 nNycT, a BTOpoOM
HaKoONUTEesNbHbIN pe3epByap S2 COAEPXKUT XUAKUA MOrN0TUTENb C BbICOKUM

AaBneHuneM napa.
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[0039] MopobHO BapuaHTy peanu3auun, NOKas3aHHOMY Ha
ourype 3, ana cucrtembl LDEC 110, cuctema LDHR 120 Ha durype 4 MoXeT
BKAOYATL B ceba BTOpoe yctpoucteo 120, koTtopoe MoxeT ObITb
NOAKOUYEHO NOCAefoBaTesIbHO UAN NapanfenbHO C NEPBbIM YCTPONCTBOM.
BTopoe ycTtponctso 120’ MoXeT 6bITb BbINOSIHEHO TakuM 06pa3oM, UTO OHO
cMoxeT paboTaTtb Kak cuctema LDHR wuam kKak cuctema yaaneHus

a’po30/1.

[0040] O6cyxaaemble Bbile faTYMKM MOMyT BKAKO4YaTb B cebs
OAWH MNN HECKONbKO CNeAyWnX 4aTYNKOB: AATYUK TEMNepaTypbl, AAaTUUK
OTHOCUTENbHOW BAAXHOCTU, AATYMK AABAEHMSA, [ATYUK MPOBOAMMOCTH,
AATUYUK MoOKasaTensa npenoMaeHus, [aTtynk MNAOTHOCTU, AATYMK YPOBHSA

XNAKOCTU unu ntobon apyron patunk nanm KOMbMHaumn 3TUX AaTYNKOB.

[0041] KoHtponnep 150 mMoxer ©6bITb peann3oBaH Kak
BblUMCNANUTENBHOE YCTPOWCTBO, NMPOUANKOCTPUPOBAHHOE Ha durype 5. Ans
BbIMOJIHEHNA pPa3NNYHbIX 3TAanoOB M oOnepauuin, ONMCaHHbIX B HACTOALWEM
AOKYMEHTe, MOryT NCNoNb30BaTbCA annapaTHoe obecneueHue,
MUKpOMNpOrpaMMHoe obecneyeHue, nporpammHoe obecneyeHne wnm ux

KOMbUHauus.

[0042] BoluncnutenoHoe ycrtponctso 500, noaxopsawee Aans
BbIMOJIHEHNA  AEWCTBUIN, OMUCAHHbLIX B MNPUBEAEHHbLIX BapuaHTax
peanu3aunn, MoXeT BKAKYaTb B cebsa cepsep 501. Takon cepsep 501
MOXeT BKA4YaTb B cebsa ueHTpanbHbin npoueccop (LiM) 502, cBA3aHHbIN C
onepaTUBHbLIM 3anoMuHawWwmMm ycTtpoructsoM (O3Y) 504 M NOCTOAHHbBIM
3anoMuHarowmnm ycrpouncreom (IMN3Y) 506. M3Y 506 Takxke MoxeT ObiTb
HOCUTENEeM [AaHHbIX APYrUX TUMOB ANS XpPaHEHWs nporpaMm, HanpuMep,
nporpammupyembim M3y (MMN3Y), ctupaembim M3Y (3MMN3Y) wu T1.4.
Mpoueccop 502 moxeT cBA3bIBAaTLCA C APYTMMU BHYTPEHHUMU U BHELWHUMN

KOMMNOHEHTaMKN nocpeacTtsoM uenu Beoga-sbiBoga 508 v wuHbl 510 ans
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nepepgayn cCcurHanos ynpasneHusa wu T.n. [lpoueccop 502 BbINONHSAET
MHOXECTBO (PYHKUMIN, MU3BECTHbIX B AaHHOW 06nactm TexHUKU, B
COOTBETCTBUM C WHCTPYKUMAMM MNpOrpammHoro obecneyeHns u/vmnu

MUKPONpPOrpaMMHOro obecneyeHusl.

[0043] CepBep 501 Takxe MOXET BK/AKYATb B ceba o4HO MAn
HECKOJIbKO YCTPONCTB XpPaHEHUS AaHHbIX, BKJKOYaa XecTkue aucku 512,
npusogbl CD-ROM 514 u apyroe obopyaoBaHue, cnocobHoe cunTbiBaTb
n/Mnn coxpaHaTb MHMOpPMauu, Hanpumep npueoabl DVD n 1.4. B ogHOM
BapuaHTe peanusaunmum nporpamMMHoe obecnevyeHue Ana BbIMNOJIHEHUSA
06CyXaaeMbiX Bbllle WaroB MOXeT 6bITb COXpPAHEHO M pacnpoCTpaHEHO Ha
CD-ROM wunn DVD 516, 3anomMuHawwem ycrponcrtese USB 518 naun gpyrom
BUAE HOCUTENnsa, CnocobHOro XpaHuTb WHGOpPMaUUK. SDTU  HOCUTENM
AAHHbIX MOryT ObiTb MOAKAKOYEHbI U MPOYUTAHbl TAaKUMU YCTPONCTBAMM,
Kak npuBoa pnsa komnakT-auckos CD-ROM 514, auckosoa 512 wn T1.4.
CepBep 501 moxet 6bITb coeguHeH c pgucnneeM 520, KOTOpPbIN MOXET
npeacraBnate cobon aucnnen wuam 3KpaH [nsa npeseHtTauun nwboro
N3BEeCTHOro Tuna, Hanpumep XK-gucnnen, nnasMeHHbIn aucnnen,
ANCNAen Ha OCHOBE 3NEeKTPOHHO-nyvyeBouW Tpybkmn (BAT) u  T.4.
NMpeaycMoTpeH nHTepdenc Nnonb30oBaTeNbCKOro BeBoaa 522, sknw4yasa oguH
WM HECKONIbKO MEXaHW3MOB MOJIb30BATENbCKOIr0 MHTepdenca, Taknx Kak
Mbilb, KnaBuatypa, MUKPOOH, CEHCOpHAas naHeflb, CEHCOPHbIA 3KpaH,

CcucreMa pacrno3HaBaHud rojaoca m 1.A4.

[0044] CepBep 501 mMoxeT ObiTb CBfi3aH C  ApYyruMmn
YCTPOMCTBaMU, TAaKMMKU KaK HACOCbl, AaT4yuMKN n knanaHbl. CepBep MOXeT
6bITb 4YacTblo 6onee KpynHOM ceTeBOW KOHdUrypauuum, TaKoOW Kak
rnobanbHaa BbluncnutenoHaa cetb (GAN), Hanpumep WHTepHeT 528,
KoTopaa obecneynBaeT BO3MOXHOCTb MNOAKAKYEHUA K Pas/IMYHbIM

CTaunoHapHbIM n/Mnn MOOGUNBbHBLIM BbIYNCIUTENbHbIM YCTDOVICTBaM.
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[0045] Xota cuctema LDHPEC 100, onucaHHas Bbllle, Kak
noKasaHo, BKJ4YaeT Tonbko cuctemy LDEC 110 u cuctemy LDHR 120,
MoryT O6biITb AobaBneHbl Apyrne CUCTeMbl, HanpuMep, TpaAULUOHHOE
YCTPOMCTBO KOHAMLMOHUPOBAHUA BO3AyxXa, (POTOINEKTpuUecKas Cuctema,
CUCTeMa OCBeLeHUsA, CUCTeMa A1 OUYUCTKU MPO3PayHbIX CTEH 3aKpbITOro
NPOCTpPaHCTBa, 4YTObOblI CONHEYHAaA 3Heprusa AocCTurana pacTeHuin, cucrtema

OYMCTKN BO3AYXa, O KOTOpPOM ByaeT CcKa3zaHOo HUXe, U T.A.

[0046] KoHTponnep 150 moxeT O6bITb 3anporpaMMupoBaH ANd
ynpasneHua cucrteMamun, us3obpaxxeHHbIMM Ha durype 2, Kak Tenepb
obcyxpaerca Co CCbIIKOM Ha durypy 6. Ha ware 600 koHTponnep 150
CBA3bIBAETCA C KaXAblM HACOCOM, AATYMKOM WU KJlanaHOM ANA NPUCBOEHUA
KaXxaoMy saneMeHTy naeHtndukartopa. Ha ware 602 KoOHTpoanep nony4vaer
pesyabTaT U3MEpeHUsa AaBneHna napa oT gaTtuumka AS1 Bxogsawero noToka
AA BO3pyXa M CpaBHUBAET ero C AaBJIeHWEM napa XWAKOro nornotutens
312, naMmepeHHbiM aatymkom WS1. Ecnu pasneHme napa B notoke AA
BO34yXa MEHbLle, 4YeM JaBJieHune napa XuakKoro nornotutens 312,
KoHTponnep 150 Ha ware 604 Bknw4vaeT Hacoc P1, oTKkpbiBaeT knanaH V1
U 3aKpbiBaeT knanaH V2, ytobbl NO3BOAUTb XWAKOMY nornotutento 312
npotekatb 4yepe3 npoknagky 310, a Takxe pAnsa oxjaaxaeHusa u
yBENUYEHUa BAAXHOCTU noToka AA Bo3ayxa. Ecnn pesynbTaT CpaBHEHUS
Ha ware 602 oTpuuaTenbHbIM, KOHTpOANEp Ha ware 604 BbIKAKYaAET HAacoC

cuctembl LDEC.

[0047] KpoMme Toro, Ha ware 608 KOHTpoAnep Takxe NnpuHnuMaeTt
U3MepeHusa paBieHns napa B notoke AD Bo3gyxa, BXOAAWEM B CUCTEMY
LDHR 120, wn >»xuakom nornotutene 412, npoTeKkalwLWeEM 4Yyepe3 cucremy
LDHR 120, n cpaBHMBaeT 3TU 3HayeHUa AasneHus napa. Ecnu pasneHune
napa B notoke AD Bo3ayxa 6onblie, 4yeM pAaBfieHUE napa B XUAKOM
nOrnoTUTENE, KOHTposinep BkiAK4YaeT Hacoc P4 cucrembl LDHR 120 w

KnanaH V11, KOTOpbIM peryampyer nmnoTOK XWAKOro nornoTutens B
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CUCTEMY, W 3aKpbiBaeT KnanaH V12, yepes3 KOTOPbIN XUAKUN NMOrNOTUTENDb
ypanaerca n3 cucrembl LDHR Ha ware 610. OgHako, ecnu paBneHue napa
B NoToKe AD BO3ayXa HUXE, YEM AaBJieHWEe napa B XWAKOM rnornoturene,
KOHTpOJI/Iep Ha ware 612 oTkawyaeT Hacoc cucrtembl LDHR 120. Ha ware
614, ecnn nepuoamyeckuin umkn cucrembl LDEC mnn LDHR 3akoHuwnncs
nnun 6110 BbINOJIHEHO ONpeneneHHoe ycnosue (HanpuMep, fasseHue napa
B XWAKOM nornotutene 312 MeHblWwe, YeM AaBjieHWe napa BO BXOAALWEM
notoke AA BO34yXa, B TEYEHUE HEKOTOPOro BpPeMEeHW AO0Jiblue 3a[aHHOro
BPEMEHHOro WHTepBana, rAe [AaHHblM BPEMEHHOW WHTepBan MOXEeT
npuHuMaTb nwboe 3HauyeHue), KoHTponnep 150 oTkpbiBaeT knanaH V2
n/mnn V12 un 3akpbiBaeT knanaHbl V1 wn V11 ana ypaneHusa Xuakoro
nornotutensa wu3 opHon wunm obeumx cuctem 110 m 120. Ob6patute
BHUMaHne, 4to aBe cuctembl 110 u 120 moryt paboTtaTb OAHOBPEMEHHO,
nocnepoBatenibHO MM noovyepeaHo. Xunakui NOrnoTUTENb U3 KaXaou
cuctembl 110 n 120 ypanaeTca B COOTBETCTBYKOLWIME HAKOMUTENbHbIE
pe3sepByapbl S1 n S2, COOTBETCTBEHHO, 4yepe3 knanaHbl V2 n V3 ans
cuctembl LDEC n knanadbl V12 n V10 ana cuctembl LDHR. 3aTtem, Ha ware
616, koHTpoanep 150 MOXET NPUHATb peleHne NOBTOPHO HaMoJIHUTL
ogHy wnnun obe cuctembl 110 n 120 ApyruM >XUAKUM NOrNOTUTENEM,
HanpuMmep, HanonHuTb cuctemy LDEC 110 »xuakum nornotutenem 412 u3
BTOPOro HaKONUTENbLHOro pesepsyapa S2, a cucremy LDHR 120 - Xxngkum
nornotuteneM 312 u3 nNepBOro HakKoOMNUTENbHOro pe3epsyapa S1. TakuMm
06pa3oM, XnUaK1UI NOrNOTUTENDb, BbiNYyCKAEMbIN OAHOW CUCTEMOWN, NOBTOPHO
NCNonNb3yeTca Apyrom cuctemon, wu HaobopoT. 3arteM npouecc
BO3BpawaeTca K wary 602, raoe CcHoBa uM3MepsaAeTca paBneHue napa
BXOAALWEro noTokKa BO34yXa M BbIXOASALWEro NOTOKa BO34yXa, a Takxe
XUAKUX nornotutenen B ob6benx cucrtemax, M Npouecc MnOoBTOpSAETCS.
KoHTponnep 150 MoxeT 6biTb 3anporpaMMmpoBaH Ha BbINOJIHEHUE 3TOrO
UMKNa TOJIbKO B TEYEHWEe OHSA, TOJIbKO B HOYHOE BpEeMs, KaK AHEM, TaK U

HO4YbIO, NI B TEYEHNE noboro xenaemoro nepunoaga BpeMeHMUN.
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[0048] B TO BpeMsA KaK BbILLEYNOMAHYTbIA MNPOLECC ONMUCbIBAET
ncnonb3oBaHne npepgnaraemon cuctembl LDHPEC B XapkoOM M CyXOM
Knumate ana obecneyeHnsa OXNaXOEHUS W YBAAXHEHWA BO34yXa BO
BHYTPEHHEN cpeae, onMcaHHas cucteMa MoXeT OblTb M3MEeHeHa Tak, 4Tobbl
obecneuynBaTb HarpesB U OCYLUEHWE XONOAHOIO WU BAAXHOMO BO34AyXa BO
BHYTpPEHHeNn cpene. Bolbop Mexay oxnaxaeHneMm 1 yBlaXHEeHUeM BO3ayXa
WAN HarpesoOM U OCylweHueM BoO3ayxa OyaeT 3aBuCeTb OT 3aAaHHbIX
XenaemblX YCNOBMW B 3aKpbITOM MPOCTPAHCTBE, MECTHOro KjauMmaTta, a
TakKXXe TeMnepaTtypbl U BAAXHOCTU KOHAULNMOHUPYEMOro BO34yxa (KOTOPbIN
MOXET BKJKYaTb HAPYXHbIN BO34AYX, UUPKYJAUPYOLWUA B 3aKPbITOM

NPOCTPaHCTBE BO3AYX unu niwboe nx couetaHue).

[0049] Bbina co3paHa MoAaenb pAAa  OUEHKM  MNpOouEeHTa
BNA>XHOCTWU, BHOCMMOIO B NPOLECC MCNAPUTENIbHOIO0 OXNaXaeHUs CUCTEMON
LDEC 110 wn cucremon TEC 110°, yTtob6bl OUEHUTb KOJNYECTBO BOAbI,
KOTOpPOEe MOXHO 6b110 6bl COKOHOMUTL, BHeapuB cuctemy LDHPEC 100 B
CYXOM XapKOM KnumaTe. B KauyecTBe OCHOBbl A1 MOAENN UCNOJb30BaJICS
cpeagHeMecayHbli  KnuMmaT (TeMnepaTtypa W BAAXHOCTb) Jp-Pusapa,
CaypnoBckas ApaBus, ¢ oktabpsa 2012 roga no ceHTtabpb 2013 ropa.
Ocoboe 3HaueHme UMEIT Tenjble Mecaubl C anpens no OKTAbpb, Koraa
oxXJlaXAeHne 3a CYeT MCNAapPEHUS WNPOKO UCMONb3YETCA ANA NOALEPXKAHUS
HU3KNX TEMNEpPATYpP B CE/IbCKOM X03SMCTBE C PEryJMpyeMON OKpYXakLien
cpenoni. Mogenb pa3paboTtaHa ansa tennuubl gnmHon 40 M, wmpuHon 10 M
N BbICOTON 3 M. DPDEKTUBHOCTb MCNAPUTENBHOIO OXNaXAEHUS CUCTEMbI
LDEC 110 6blna oueHeHa Ha yposHe 0,75, a cuctembl TEC 110" - Ha
yposHe 0,80. 3ddheKkTnBHOCTbL pekynepauun Bnarum gna cuctembl LDHR
120 6bina oueHeHa Ha ypoBHe 0,75. [na cTaHpapTHbIX Tenauu,
ncnonb3dyembix B KoponesctBe CayaoBckasa  ApaBug, pacyeTHas
YPOXalHOCTb ToMaToB coctaenser 30 Kr/M2 B rofl, a pacyeTHble 3aTparthl
BOAHbLIX pecypcoB - 350 n/kKr npousBeaeHHbIX TomaToB (cCornacHo

npeseHtauuMn npodgeccopa Abaynasumsa anb-Xapbu u3 YHuBepcuTeTa
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kopona Caypa, npeacraBneHHoOW Ha BcemMupHoOM ¢dopyMe WHHOBauuni B
cenbCKkoM xo3qaucrtee B Aby-Labu, OA3, 5 despanga 2018 r.); nnm oKono
875 nUTpoB Ha M2 Tenauubl B Mecau. AN Tennuu, WUCNoNb3yeMbiX B
XXApKOM CYyXOM KjauMmaTe, nO OuEeHKaM, WCNapuTenbHbIN OXnaauTenb
pacxoayet 80-90% oT obwero BogonoTpebneHnsa CenbCKOXO039NCTBEHHOWN
cuctembl (cMm. Lefers et al., 2016, n Sabeh, 2007). C ucnonb3oBaHnem
paspabotaHHon moaenu 6bINO NOACYMTAHO, 4TO Ha cuctemy LDEC 110
6bynper npuxoauTtbCca okono 75-80% ot obwero noTpebneHus
ncnapuTenbHOW oxnaxaawuwen BoAbl, UTO cocTaBnseT npumepHo 60-75%
oT obwero ncnoab3oBaHua BoAbl B Tennauuye. CornacHoO MoAenun, cucrema
LDHPEC 100, no oueHKaM, no3BossieT CAKOHOMUTb oT 45 000 go 50 000 m3
BOAbl Ha rekrap Tenauubl, yctaHoBneHHon B Cayposckon Apasuun. Ecnu
9KOHOMUIO BOAbI OUEHUBATb MO LEeHe onpecHeHHon Boabl (T.e. okono 2,50
$/M3), TO, COrnacHO OLEHKe, Npu MUcnonb3oBaHum cuctembl LDHPEC 100
obwan CTOMMOCTb CIKOHOMJEHHOW BOAbI MOXeT aoctuub 125 000
pgonnapos CLUA Ha rektap Tenauubl B rog. Obwas npoun3BoACTBEHHAsN
nnowaab Tennuy B Cayposckon Apasuum B 2015 ropy cocrasmna 3019
rektapos. CneposaTenibHO, €CAnN 3Ty CUCTEMY MPUMEHUTb TONbKO K 10%
CYLLECTBYOLMNX TENANL, MOXET 6biTb AOCTUTHYTA 06Was 3KOHOMUA BOAbI,

npesbiwaa 37 mnnnanoHos gonnapos CLUA B roa.

[0050] OnncaHHas cucTtemMa YynaBAuBaeT BAary w3 BO34YXa,
BbIXOAALLENO M3 3aKPbITOro NPOCTPAHCTBA, U «nNepekaynsaeT» ee obpaTHO
B BO34YX, MNOCTYNawwWMii B 3aKpbITOE NMPOCTPAHCTBO, AN UCNAPUTENIbHOIO
OXJlaXAeHNa C UCNOAb30BaHMEM XUAKOro noraotutenda. CucremMa MoOXeT
paboTaTb B 06paTHOM HanpaBieHUu, 4Tobbl HarpeBaTb M OCyWaTb BO34YX
B 3aKpPbITOM MPOCTPAHCTBE, TaK X€ WCNONb3ya XUAKWUWA NOrA0TUTEND.
Camoe rnaBHOe, obcyxapaemMas CUCTEMA MOXET CIKOHOMUTb 60nbLioe
KONNYeCcTBO BOAbl, KOTOpas HeobxoauMma AnS TPAAUUMOHHOW Tennauubl B
XXapKOM CyxoM knuMmaTte. WM HaobopoT, cCcucrtemMa MOXET CIKOHOMUTb

SHEePrunko, KoTopasd 6yp,eT NCNnosib30BaTbCA And OoTONAEHNUA NN OCYLUEHNUA.
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[0051] Cnocob6 ynpasneHus TeMmMnepaTypon BHYTPU TeNaulbl,
Kak 0b6CyXpanocCb BbilWe, MOXET BKJKYaTb, KakK MokasaHo Ha durype 7,
war 700 sknw4eHusa Hacoca P1, cBaA3aHHOro ¢ cucremom aaCopbumoHHOro
ncnaputenoHoro oxnagutena (LDEC) 110, ana oxnaxXaeHusa BXOASALLErO
notoka Bo3ayxa (AA) nocpeacTBOM MCNOJAb30BaHUA MNEPBOro XUAKOro
nornotutensa 312, war 702 BKAKYEHUA Hacoca P4, cBA3aHHOMo C CUCTEMOM
pekynepauun Bnarum Ha ocHose xupgkoro nornotutensa (LDHR) 120, ans
yhaneHusa snarm u3 notoka (AD) BnaxHoro Bosayxa C UCMNOJb30BaHUEM
BTOPOro Xxuakoro nornotutena 412, war 704 nepegayn nepBoro Xumakoro
nornotutena 312 mn3 cucremol LDEC 110 B cuctemy 130 XpaHeHus, war
706 nepepayuun BToporo nornotutena 412 n3 cucrtemol LDHR 120 B cucrtemy
130 xpaHeHna, n war 708 OTAENbHOrO0 XpaHEHWa NepBOro XWUAKOro
nornotutena 312 n BTOPOro Xuakoro nornotutensa 412 B cucrteme 130
XpaHeHusa. [octynatowmin notok (AA) Bo3gyxa OTOMpaeTca CHapyXwu
3aKpbITOro nNpocTpaHcTtBa, a noTtok (AD) BAaxXHOro BO34yXa BKJKYAET
BOASIHbIE Mapbl OT NepBOro xwuakoro nornotutens (312) n OoT pacTeHun,
HaXo4AWMXCA BHYTPU Tennuubl. B 04HOM BapuaHTe peanu3aunum nepsbii
XUAKUIW NOrNOTUTENb U3 CUCTEMbI XpaHeHusa nogaetca B cuctemy LDEC, a
BTOPOW XWAKWIW MOrNOTUTENb U3 CUCTEMbI XpPAaHEHUSA NOAAETCHA B CUCTEMY
LDHR. Cnoco6 MoXeT AONOJIHUTENbHO BKJKOUYaTb CPaBHEHWE NMpu NOMOLLK
KOHTpoAJsiepa NOKa3aHWW OAHOIN0 M3 MHOXEeCTBa [AaTyMKOB, KOTOpble
noKasbiBalOT JaBjieHMe napa BO BXOAAWEM MOTOKe BO3ayxa, C
NOKasaHUaMMU [PYyroro M3 MHOXeCTBa [AaTYMKOB, KOTOpble MNOKa3biBaeT
JaBfeHne napa B NEepBOM XWAKOM nornotutene, u onpepeneHune
HeobXoanMOCTM Hacoca, CBA3aHHOro ¢ cucrtemon LDEC, n/mnn cpaBHeHune
Npu MNOMOLWM KOHTpOJJIepa MNOKas3aHMn OAHOI0 U3 HECKOJbKUX AATYMKOB,
KOTOpble MOKa3blBAKT AaBJIEHWE rapa B MNOTOKE BJIAXHOro BO3A4yXa, C
NOKa3aHUaMU ApPYroro M3 MHOXeCTBa AATYMKOB, KOTOpble MOKa3biBalT
AaBfeHne napa BO BTOPOM XWAKOM noOraoTutene, wu onpepeneHune

HeobX0ANMOCTN BbIKJIKOYEHNA HAcoca, CBA3aHHOro ¢ cucremon LDHR.
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[0052] MOMMMO BO3MOXHOCTU KOHTPOAUPOBATb BAAXHOCTb M
TemMnepatypy C MNOMOLLUbK CUCTEMbI Ha OCHOBE XWAKOrO MNOrNoTUTENS,
Xupkune nornotutenn obecneumBaldT YHUKANIbHYKO BO3MOXHOCTb OYUCTKM
BO34YyXa, 4YTO NO3BONISAET KOHTPO/AMPOBaTb pacnpocTpaHeHue 6onesHen,
NEPEeHOCUMbIX MO BO34YXY CNOp, MbibUbl, @ TaKXe YyAanaTb MNblib U
TBEpPAblE  YacTuubl. BblCOKasd  KOHUEHTpauus CONehn B XKUAKMUX
nornotutenax (Hanpumep, Ao 40% no BecCy, YTO COCTaBAAET NMPUMEPHO B
10 pa3 6onblwe, yeM B MOPCKON BOAE) CMepTEesbHA ANA MHOMMX LUTAMMOB
MUKPOOpraHn3amMoB u rpubkoBbiX cnop. Kpome TOro, nepeHocuMmas no
BO3AYXY Nblib U Apyrue TBepablie Yyactuubl MOryT 3(dEKTUBHO yAANATLCS
C MOMOLLbI CUCTEM XUAKOIMO NOrNoTUTENA NOCPenCTBOM NPAMOro KOHTaKTa
BO34yXa C XMAKOCTbK, NpU WUCNOAb30BaHuM B Ckpybbepax, cucremax

NPOKNaAOK U BEHTUNATOPOB, a TaKXe B CNoAX YI'II'IOTHeHHOﬁ cpeabl.

[0053] MOCKONBbKY K NEepeHoCMMOM no BO3AyXYy nNblN U
yactTmyaMm MOryT npukpennatbcd 601€3HEeTBOPHbIE MUKPOOPraHu3Mbl,
yAaneHne 3TOW MNblAM U3 NOTOKA BO3AyxXa MNOMOraeT npeaoTBpaTuUTb
pacnpocTtpaHeHne 6one3sHen. DTOT npouecc HeobxoauMm AN MHOMUX
NpMMEHeHnn, 0CobeHHO Ans NTULEBOACTBA C peryampyeMon cpenoun, roe B
nocneaHee BpeMsa HabAAATCA BbICOKME MOKa3aTeNuM CMepTHOCTU Kyp B
pe3ynbtaTte nepegayun 6onesHen mexapy pepmamm U NJAOXoW CaHUTApUN Ha
dbepmax. 3TO Takxe BaXHO pAJI OTpac/in pacCTEeHMEBOACTBA, KOTopas
noaBep>XeHa nepeHocy 6one3Hel M naToreHHbIX rpubkos BMecTe C

NEepeHoCUMON No BO3AYXY Mbl/IbIO, CNIOPaMnU U MUKPOOPraHnu3Mamu.

[0054] OpoHako TpaguUMOHHbIE MPOMbIWIEHHbIe CKpybbepbl B
cBoen paboTe UCNONb3YKT NPECcHY BOAY. DTa NpecHasa BoAa OXJsaxaaeTr
obpabaTbiBaeMbli BO3AYX U YBEIMYMBAET €ro BAAXHOCTb U3-3a pPa3HuULbl B
AABJIEHUN Mapa Mexay BOAOW M BO3AYXOM HMXE TOYKM HacblWweHusa (Huxe

100% OTHOCUTENBbHOW BAAXHOCTU). OXnaxaeHue n yBlaXHeHue noToka
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BO3A4yXa, Heobxoammoe AN OUYMCTKU BO3AyXa, HE BCeraa XenaTenbHo, U
NPOMCXOAUT pacxofoBaHME BOAHbLIX PeCypCcoB, MOCKOAbKY 3anac BOAbl B
6710Ke OUYUCTKM AOJIXKEH MOCTOAHHO MOMOJIHATBLCA MO MPUYUHE MOoTepb Ha
ncnapeHne. JTO AenaeT CywecTBylwmne CUCTEMbI HA OCHOBE MPECHOMU
BOAblI HeXenaTesbHbIMU AN OYNCTKM NOTOKOB BO34YyXa OT TBEPAbIX YacTul
B XOJIO4HOM KAMMaTe, B CUCTEMA, B KOTOPbLIX XenaTefbHO NoALEPXUBATb
YPOBHU BJIAXXHOCTN HUXE ONpPEeAEeseHHOr0 3HayeHnsa u/unn B peruoHax, B
KOTOpbIX HabnaaeTca HexBaTKa BOAbl UM OrPpaHUYEHHbIN A0CTYN K BOAE.
Kpome TOro, mcnosnb3oBaHue NpecHon BoAbl B CKpybbepax He no3sBonseTr
oYuLlaTb BO3A4AYX OT MWKPOOPraHW3MOB; 3TU CUCTEMbI YAANAKT TONbKO
TBEPAbIE YaCTULbl U MOTYT faxe CnoCob6CTBOBATbL PacnpOCTPAHEHUIO TaKuX

6one3sHen, Kak nermoHenna.

[0055] B oTanume oT 3Tnx npobneMm, XapaKTepHbiX p[ns
CYW,EeCTBYOLWMX OUYUCTUTENEN BO3AyXa, HoBas cuctema LDAP, kotopas
6ynetr obcyxpaTtbCa panee, npeanaraer oOA4HO WM HECKOJSIbKO U3
cneaywowmx npeMMmyLlecTs No CpaBHEHUID C OYUCTUTENSAMM BO3AYyXa Ha
ocHoBe npecHou Boabl: (1) yaaneHune 3arps3HeHUin 6e3 Un3MeHeHus
TENNOBbIX CBOWCTB BO34AyXa M €ro BAAXHOCTU, (2) 3KOHOMUSA NpPEeCHOMm
Boabl wn/mnu (3) o06e3BOXEHHOE COCTOSAHME XUAKOCTM C BbICOKUM
coaep)XXaHuem COAM  He CnocobCTBYEeT pPasMHOXEHUK NaTOreHos,

HanpuMmep, NernoHenbl.

[0056] UTo KacaeTcsa nepBoro npeuMmyliecrtea HOBOW CUCTEMbI
LDAP, To ecTb ee cnocobHOCTM OYMLWATbL BO34AYX, HE BAMAA Ha €ero
TENNoBble CBONCTBA (B KAMMATUUYECKUX YCNOBUAX, FAe 3TO XenaTenbHo),
NOCKONbKY XWAKWE MOrnoTUTENuM MOryT UMETb AaBAEHME napa, paBHoOe
AABNIEHNIO0 OKPYXalLWero Bo3ayxa, CUCTEMA MOXET yAanaTb 3arpsa3HUTENu
n3 BO3AyXa NyTeM OUYUCTKU 6e3 U3MEHEHWs TenaoBbIX CBOWCTB BO3AyXa.
OTO BaxXHoe npeuMMyLlecTBo nepes O6blYHbIMU OUYUCTUTENAMU MPECHOMU

BOAbl, OCOOEHHO B KOHAMUWOHUPYEMbIX 3aKpbITOr0 MPOCTPAHCTBAX.
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Mpepnaraemoe WUCNONAb30BaHME XWUAKUX MNOrN0TUTENEN BMECTO MpPecHOW
BOAbl B 3TUX CUCTEMAxX MNO3BOJAET afanTupoBaTb XWAKUW MNOrAOTUTENb
Taknm o6pa3om, uTo6bl AaBneHne napa NornoTUTeNna COOTBETCTBOBANO UK
noYTU COOTBETCTBOBANO AaBneHUw napa obpabaTbiBaeMoOro noToKa
Bo34yxa. Takmm o6pa3oM, Kak ucrnapeHue BOASAHOro napa uM3 pacreopa
nornoTutenda, Tak wn cbop BOASAHOro napa B pacTBope noraoTuTens
CBOOATCA K MUHUMYMY, n obpabaTbiBaeMbil NOTOK BO3AyXa MOXET ObITb

oumnweH b6e3 yYBENNYEHUA NN YMEHbLUEHNUA €ro BJIaXHOCTH.

[0057] B cutyaumnsax, korga tTpebyeTtcs 3apgaBaTtb onpeneneHHyro
BNaXHOCTb (HanpuMmep, OTHOCUTENbHYK BAaxHoCTb 50%), pacTeop
XNAKOrO NOrnoTUTENS MOXET OblTb NPUrOTOBAEH ANSA KOHANLUOHUPOBAHUSA
NnOTOKa BO34AyXa MOCPEeACTBOM MCNApPEHMSA U3 pacTBopa NOrAOTUTENS Wan
KOHAEHCALUMUM XWUAKOro nornoTutens B pacTBOpe nNOrnoTutens, B
3aBUCUMOCTU OT UCXOAHOIO WU Xenaemoro COCTOAHUA O4YMLAEMOro noToka
Bo3ayxa. Kak ToNbKO AaBneHue napa B BO34AyXe COBNagaeT C AAaBNEHUEM
napa B XWAKOM MNOrAoTUTENe, WUCNapeHue u3 nornoTuTens u/mnm
KOHAEHCauMsa BOASHOrO napa B MOMIOTUTENE MPEeKpaLLaeTcs, B TO Bpems
KakK NornoTuTeNb NPOAOSXKAET OYMLLATL NMOTOK BO3Ayxa. TakMMm 06pas3oM,
CUCTEMbl HAa OCHOBE MOrNOTUTENS He TpPebykT NOCTOAHHOIO MOMOJIHEHUS
BOAbI W TeopeTundyeckn Mmoryt pabotatb 6e€3 Heo6X0AUMMOCTU 3aMeHbl

pacTBopa NOrnoTUTENsl, Npu yCA0BUKU, YTO B CUCTEME HET HEUCNPABHOCTEN

(yTeuek u T.4.).

[0058] B pononHeHne K 3KOHOMMM BOAbI W MOTEHUMANbHOWU
BO3MOXHOCTM M3MEHATb / NOAAEpPXUBATb MOTOKU BO3AYyXa Ha XeNnaemMoMm
YPOBHE BNAXHOCTU, CUCTEMbI HA OCHOBE XWAKUX nNoraoTuTenemn
obecneumBaldT BO3MOXHOCTb OuuUWATb BO3AYX OT Ppas3nnyHbIX ¢HOpM
3arpA3HEeHun, BKAKYAs MUKPOOPraHn3mbl. BO3MOXHOCTb O4YMULLATL BO3AYX
OT NOTEeHUuWanbHbIX naTtoreHoB Aenaetr cucrembl LDAP  ouyeHb

NpUBNEKATENbHbIMU ANA CHUXEHUs 3aboneBaeMOCTU U pacnpoCTpaHEeHUs
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6onesHen n 3arpsa3HEHHOro BO34yXa B peryanpyeMon cpeae.

[0059] CornacHo BapuaHTy peanu3auuun, MoKa3aHHOMY Ha
durype 8, cucrema LDAP moxeT 6bITb peanu3oBaHa kak cuctema 800 c
NPOKNAAKON U BEHTUNATOPOM, KOTOpasa BkAYaeT B ceba npoknaaky 802,
3aKpenneHHy Hag notkoMm 804. Xupgkun nornotutens 806 XpaHUTCA B
pe3epsyape 808 u nepekaymsBaeTca npu noMmowm Hacoca 810 uepes
Tpybonposon 812 B BepxHww 4actb 802A npoknaakm 802. Xunakun
nornotutenb 806 npoTekaeT yepe3 npoknagky 802 noa AENCTBUEM CUJbI
TAXECTN U ckannueaeTca B notke 804 B HMXHen yactn 802B npoknagku,
N3 KOTOpON OH BoO3BpawaeTcsa B pe3epyap 808. HeobpaboTaHHbIN NOTOK
Bo3ayxa 820 noa Bo3pencrBneM BeHTUnATopa 822 (MAM aHanOrmM4yHoro
MeXaHM3Ma) NpOoXoAUT Yepe3 NpokKNaaky u, TakuMm obpasom, nocpeacTsoM
NPAMOro KOHTAKTa B3auMMOAEWUCTBYET C XuAkuMm nornotutenem 806. B
pe3ynbrtaTe 3TOr0 B3auMMOAEWCTBUSA pPa3fINUHbie MNPUMECHn W NATOreHbl
NepeHoCATCA B XWUAKWUA NOrnoTutenb M, TakuMm ob6pasom, yaanawTca u3
notoka 820 HeobpaboTaHHOro BO3AYyXa, UYTO NPUBOAMT K 06pa3oBaHuUio
notoka 824 ounweHHoro so3ayxa. lpoknagka 802 MOXeT UMETb Ty Xe

KOHCTPYKUMIO, 4TO U npoknagka 310, onucaHHas Bbille.

[0060] Ha ®durype 9 nokasaH euwe 0OAWH BapuaHT peanusaunu
cuctembl LDAP B Buge ckpyb66epHon cucrembol 900. CkpybbepHasa cucrema
900 BknwuaeTr B cebs kopnyc 902, KOTOPbIA BbIMNOJHEH C BO3MOXHOCTbIO
npMeMa Ha BepxHeM KoHue 902A xwugkoro nornotutena 904 wu3
pacnbinutena 906. Pacnbinutenb 906 coeguHeH nNo Tekyyen cpepe K Tpybe
908, no koTopon TeueT xuakunm nornotutens 904 mn3 Hacoca 910. Hacoc
910 coeguHEH No TeKy4dyen cpene C HuxHen yactbio 902B kopnyca 902 u
nepekaynBaeTr XUAKWA  NOrNOTUTENb 4Yepe3  3aMKHYTbIi  KOHTYp,
obpasyembin Tpybon 908 m kopnycom 902. MNoToKk 920 HEOUULLEHHOrO
BO34yXa NocTtynaeTt B kopnyc 902 Ha Bxoae 912. locne Toro, Kak 4yactuubl

922 BO34yXa HEeNnocpeacTBEHHO B3aMMOAENUCTBYIOT C  XUAKUM
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nornotuteneMm 904, NOTOK OUULLLEHHOIO BO3ayXa 924 BbiTeKaeT U3 Kopnyca
902 Ha BbIXoge 914. Kak M B npeabigyuweMm BapuaHTe peanus3auun, B
pe3ynbrtaTte npsaMoOro B3aWMMOAENCTBUA MexAay u4acTuuamm BO3AyXa W
yacTMuaMmn >KUAKOro noraoTuTens pasjinyHbleé MNpuUMecM W MaToreHsbl
NepeHoCATCA B XWUAKWUA MNOrnoTuTenb M, TakuM o6pas3oMm, yaanawTca u3
noToka HeobpaboTaHHOro BoO3ayxa 920, 4TO NPUMBOAUT K MNOJAYYEHUIO

NOTOKa OYUNLLEHHOIO BO3ayXa 924.

[0061] Ewle oAMH BO3MOXHbIA BapuaHT peanum3aunn CUCTEMBI
LDAP noka3aH Ha ®urype 10. B 3TOM BapuaHTe peanusaumm UCnosib3yeTcs
cuctema 1000 Ha oCHOBe CNOSA YNAOTHEHHOr0 MaTtepuana. YNAOTHEHHbIA
mMaTepunan 1002 moxeT 6biTb M3roTOBJIEH M3 TOr0 Xe MaTtepuana, 4To wu
npoknagka 802. B aton cucreme xuakunn nornotutens 1004 wu3
notka/koHTeinHepa 1006 Hacocom 1008 nepekaunsaetcsa no Tpybe 1010 K
pacnpeaenutenbHoMy yctponctsy 1012, pacnonoXeHHOMYy B BepXHeWn
4yacTu ynaoTHeHHOro Matepuana 1002. YnnoTHeHHbIH MaTepuan 1002 noa
AENCTBMEM CUJIbl TAXECTU NAOTHO npuaeraer K kopnycy 1001 cucrtemsl
1000. Yactuubl XWAKOFO MNOrnoTUTENA noa AEUCTBUEM CWUAbl TAXECTU
ABMXYTCA BHM3 4epe3 YMJOTHEHHbIn MaTtepuan 1002 u  HanpsaAMy
B3aUMOAENCTBYIOT C yacTuuamu BO34yXa 1022 n3 noToka
HeobpaboTaHHOro Bo3ayxa 1020. MNoTtok HeobpaboTaHHOro Bo3pyxa 1020
nocrtynaet B kopnyc 1001 yepe3 BnyckHoe oTBepctne 1014, 10 ecTb, Nop
ynAoTHEHHbIM MaTepuanoMm 1002. YacTtuubl 1022 BO3ayxXa ABUXYTCA BBEPX
yepe3 YMN/NOTHEHHbIn MaTepuan 1002 u BbIXOAAT uyepe3 BbIMYCKHOE
otBepctne 1016 B Buae notoka 1024 obpaboTaHHOro BO3AyXa. 3aTeM
xunakunm nornotutens 1004 cobupaetca B notke 1006 u nepekaunsaeTca
HacocoMm 1008. Kak wn B npeabigywmx BapuaHTax peanusauun, B
pe3ynbrtate npsaMOro B3aWMMOLENCTBUSA MexAay u4acTuuamm BO3AyXa M
yacTuuaMKn XuUAKOro nornoTUTensa pasfindyHble MNpuMecn W naToreHbl
NepeHoCATCA B XWUAKWUA NOrnoTuTenb M, TakuM ob6pas3oMm, yaansawTca u3

notoka HeobpaboTtaHHoro Bo3ayxa 1020, 4yTo npmBOAMT K 06pa3oBaHUIO
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NOTOKa OYUNLLEHHOIO BO3ayxa 1024.

[0062] B nwb6on n3 cucrtem LDAP, onucaHHbIX Bbiwe (cnepyer
OTMETUTb, YTO MOryT WUCNOJb30BaTbCA W ApYyrue BapuaHTbl peanusauuu
3TOM  CUCTeMbl), [B[JAS  O4UYUCTKM  nocTtynawwero HeobpaboTaHHOro
BO3AYLIHOr0O MNOTOKA WCMONb3YEeTCA XWAKWW MNOrnoTuTeNb, HanpuMmep, B
CEeNbCKOXO3ANCTBEHHOM NPUMEHEHUMN C peryampyemon cpenomn.
3arpa3HeHHbIN BO34YyX B 10601 N3 cucTteM, n3obpaxeHHbIX Ha durypax 8-
10, KOHTaAKTUMpPYeT C XWAKWM TMOrnoTUTENEeM, WU XWUAKWN NOrnoTuTeNb
yhanaetr nepeHoCuMmblie Mo BO3AYXY 3arpA3HUMTENu nocCpeacTBOM MPSAMOro
KOHTaKTa BO34yXa C XWAKOCTbIO, MPW 3TOM MNPOTEKAKT AOMNOJIHUTENbHbIE

npoueccol ae3nHpekunu.

[0063] Mockonbky B npouecce  UUPKYASALUM XUAKOro
NOra0OTUTENS MNbllb U TBEPAbIE 4YaCTULbl MPOAOJKAKT HaKanIuBaTbCA B
CUCTEME XWMAKOro nornotutensa, Heobxogumo nunbo oTdunbTpoBbLIBATL /
yAanaTb Nbllb U3 XUAKOCTHOW CUCTEMbI, YTOObI 06ecneynTb HENPEPDLIBHYIO
paboty, nnbo 3aMeHATb BeCb MNOTOK XWAKOCTU. YAaneHue nbian u3
CUCTEMbl XWAKOFO MOrAOTUTENSA MOXET OCYLWECTBAATLCA NPU MNOMOLLM
KapTpUaXXHoro ¢uabTpa, MeMbpaHHOW CUCTEMbI, MNEeCOYHOoro unbTpa,
BUXpeBOro punbTpa WAKN aHanorm4yHoro puabTpyrowero ycrpoucresa (3ToT
CNUCOK He HaBASETCA ucyYepnbiBawwWMM). YaaneHune nblanm u3 noToka
XNAKOCTU no3Bonsdet cucreme LDAP npoponxaTb paboTy 6e3 3aMeHbl

pacTBopa NornoTUTens.

[0064] OAHO Takoe BO3MOXHOE pacnonoxeHune GuUAbTpyOLWero
ycrponctea 1102 pana yaaneHus CcobpaHHbIX TBEpPAbIX 4YacTuy, U3
Bxopgswero notoka 1104 xwuakoro nornotutensa B cucreme LDAP 1100
nokasaHo Ha durype 11. Cneumanucram B AaHHOW 06nacTm TeXHuku éyaer
NMOHATHO, 4YTO B APYrOM BapuaHTe CUCTEMbl BO3MOXHbl M MOryT ObITb

peann3oBaHbl Apyrue BapuaHTbl pacrnonoxeHusa. Cucrtema 1100 Takxke
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BKNOYaeT B ceba Hacoc 1106, KOTOpbIAN nepekaymBaeT XWUOKUN
NOrnoTUTENb 4Yepe3 pa3sfinyHble 3neMeHTbl. Hacoc 1106 MoxeT ObiTb
coeaMHeH NO Tekyyeun cpege ¢ wmopaynem 1108 Y®-o6paboTku,
BbIMOJIHEHHLIM C BO3MOXHOCTbIO Ae3UHPEKUNU XUAKOro NOrnoTutens wu
YHUUTOXEHNA OpPraHU3MOB, KOTOpPble MOryT BbDKMBATb B MNEpPCOsIEHbIX
YyCNoBUAX MOrA0TUTENsA. JDJIEMEHTbI, NOKa3aHHble Ha durype 11, MoryT
ObITb COEAMHEHbI MO TEKy4Yen cpeae Apyr C ApyroM B n060M nopsake.
Boixoaawmnm notok 1110 XMAKOro nornoTutensa roToe K nogayve B nobyto
n3 cucrtem 800, 900 wnm 1000, onucaHHbIX Bbiwe. B 0A4HOM BapuaHTe
peanusaumn Hacoc 1106 npeacrasnsaer cobonM HACOC, MOKa3aHHbIA B
kaxxaon n3 cucrtem 800, 900 nnm 1000, a dunbTpyowee yctponctso 1102
n moaynb 1108 YP-06paboTku aobasnsatorca B Tpybax 812, 908 mnum 1010.

[0065] MOCKONBbKY MUKPOOPraHM3Mbl HaKananBakTCa B CUCTEME
LDAP, HekoTOpble wu3 HuUX norubawT nNoaA BO3LAENCTBMEM BbICOKOWN
CONEHOCTU XWAKOr0 nornoTuTtens B pacTtBope wu/unm B pesynbraTe
BbICOKOIO OCMOTUYECKOIro AAaB/IEHUSA, YTO MOXET NPUBOAUTbL K pa3pyLUEeHUo
KNEeTOK MWUKPOOPraHu3MOB U/WAn APYrMM neTanbHbIM npoueccam. [pyrue
OpraHu3Mbl, OAHAKO, MOryT OCTAaBaTbCA XWU3HECNOCOOHLIMU U MO3XEe MOryT
CHOBA NONAacCTb B NOTOK BO34yXa, €C/AM U KOraa UX YNCNEHHOCTb NPEeBbICUT
onpeneneHHoe KpUTuyeckoe 3HadyeHune. XOoTa 3TU MUKPOOPraHM3Mbl MOTyT
BbIXKMBATb B COJIEHbIX YCNOBUAX C BbICOKMM OCMOTUYECKMM AaABJIEHUEM
XNAKOrO noraoTuTens, OHU MOryT  OblTb  YHUUYTOXEHbI nnu
Ae3aKTUBUPOBaHblI C NOMOWbK ynbTpaduonetosoro (Y®) wusnydyeHus,
cospasaemoro moaynem 1108 Y®-obpaboTtku. B 0aHOM BapuaHTe
peanu3aunn Y®-usnydyeHue MOXET nojaBaTbCA B CUCTEMY 4Yepe3d YOD-
namny wmoayna 1108 Y®d-ob6bpabotkn. OpHako B OAHOM BapuaHTe
peanunzaumn  moaynb 1108  Y®-06paboTkm  npocTto  nopsepraetr
NnpoTeKawwWwmnin pacTBop BO3AEUCTBUIO €CTECTBEHHOINO COJIHEYHOro CBETA,
KOTOpbIN coaepXut Y®d-usnyyeHune. BcTpoeHHas Y®d-namMna 3aHUMaeT

MEeHblle MeCTa, HO Aana ee paboTbl TpebyeTca 3NeKTpUYecTBo.
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ECTecTBEHHbI COJIHEYHbIA CBET He TpebyeT 3neKTpuyecTtsa, HO MOXeT

notpeboBaTb 60abLIYIO NAOWAAb.

[0066] Cnctema LDAP MoxeT 6bITb CKOH(UrypupoBaHa MHauye,
yeM TpaguUMOHHOE YCTPOMCTBO OYUCTKM BO3AyXa Ha OCHOBE MNpPeCcHOMU
BOAbl B TOM CMbIC/IE, YTO 30HA XPaHEHUSA XNAKOCTU OyaeT CnpoekTupoBaHa
Tak, 4Tobbl NPOTUBOCTOATL KOPPO3UUM M yuyUTbiBaTb KonebaHusa obbema
XUAKOFO MNOrNoTUTENS, MOCKOJIbKY BAAXHOCTb OKPYXAKLEro Bo3ayxa U

06BEM NONIYHYAEMON XNAKOCTU MEHSIOTCS.

[0067] B pononHeHne K o4unucTKke Bo3pyxa cucrema LDAP Takxe
MOXET  MCNoAb30BaTbCA AN  TEPMUYECKOro  KOHAMUMOHWUPOBaHUSA
BXOASLEro NoToka BO34yXa MOCPEACTBOM UCNAPUTENIBHOMO OXJNaXAeHus,
HarpeBaHus nNOrnoTUTENnsa, ocyweHus wu/unn obMeHa Tennom/3Hepruen.
Paszmewasa oaHy MaM HECKONbKO cuctem LDAP Ha BXoae n BbIXo4e CUCTEMbI
OBuKB 3aaHMA, MOXHO peann3oBaTb CKPbITbIA U ABHbIN TennoobMeH ans
NnpeaBapuUTeNbHOr0 KOHAULUOHUPOBAHUSA HAPYXHOM0 BO34YXAa U CHUXEHUSA
Harpy3ku Ha gpyrue KoMnoHeHTbl cuctemol OBuMKB. Takaa cucrema MoxeT
cobupaTtb ABHOE W/MAM CKpbITOE TEnAo0 M XO0NoA4 OT BbiXO0AA CUCTEMbI U
NepeHoCcuTb MX K OTBEpPCTUI AN8 BXoA4a BO3AyXa B OAHOMPOXOAHOWM
cucteme OBuKB, rae BO34yX B 3aKpbITOM MNPOCTPAHCTBE MNOCTOSAHHO
3aMEHSAETCA HapyXHbIM BO34yXOM. B 3TOM oOTHOoweHwun, Ha durype 12
nokasaHa Takasa cucrtema 1200, koTopasa Bka4yaeT B ceba kamepy 1210 ¢
perynupyemMon cpenomn, Kotopas nogknwyveHa kK cucrteme OBuKB 1212.
Moa kamepon 1210 3pecb noHUMaeTcs nwbasa  KOHCTpPyKuma C
perynupyemMon cpenon, He3aBUCUMO OT TOro, WUCNONAb3YyeTca Anu 3Ta
KOHCTPYKUMA [AS MPOXWBaAHMA NAeN, BbipaliMBAHUSA >XUBOTHbLIX WK
ypoxasa. Bxoaawmin notok 1240 Bo3ayxa cHavana obpabaTtbiBaeTcs
nepsoin cuctemon LDAP 1220 (MoxeT npepcrasnatb cobon nwbyrw u3
cucrtem 800, 900 mnmn 1000, onucaHHbIX BbiWe), 3aTEM OH OXJ1AaXAaeTcs

cucremon OBuKB 1212, a 3ateM nogaetca B kKamepy 1210. B aToM
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BapuaHTe peanusaumum kKamepa 1210 moxeT npeacrasnatb cobon capau
WKW aHaJIOTMYHOE 3aKpbITO€ MPOCTPAHCTBO, B KOTOPOM COAEpXATCA
XXUBOTHble. 3aTeM nNoTOK BO34yXa, BbIXoaawunm u3 Kamepbl 1210,
obpabaTbiBaeTcsa BTopon cucrtemon LDAP 1230, 1 BbIXOAAWMA NOTOK 1242
BO34AYyXa BbINYCKAETCA B OKPYXaWLWy cpeny. IDTOT NPOLECC CKPbITOro
TennoobMeHa 6onee noapobHO onNuMcaH B BapuaHTax peanusauumu,

npuneeaeHHbIX Ha durypax1i-4.

[0068] Cuctembl LDAS 1220 v 1230 vycTraHaBnuMBawTCaA B
ogHonpoxoaHon cucteme OBuMKB 1200, B KOTOpPOM BO3AYX B 3aKpPbITOM
NPOCTPaHCTBE MNOCTOAHHO 3aMEHAETCA HapyXHbIM BO34yXOM. Takas
cucteMa O4YMWAEeT KaK BXOAAWMWK, TakK W BbIXOAAWWMWA BO3AYX, UTO
NO3BONSAET 3alMTUTb KaK >XWBOTHbIX, TaK W ypoxan B kamepe 1210 c
perynnpyemMon cpenon, a TakKXe OCTAaHOBUTb pacnpoCTpaHeHue ntboro
3aboneBaHnsa Unn 3arpa3HeHuns 3a npepgenamun kamepol 1210. Kpome T0r0,
KOrpa »XWAKWKW NOrNoTUTENb UUPKYANPYET MeXAy BXOAOM U BbIXOAOM
kamepbl 1210 (To ecTb Mexpy nepBouM M BTOpOM cuctemamum LSAD, kak
nokasaHo Ha durype 12), cucteMma PyHKLUMOHUPYET KaK YCTpOUCTBa ANsA
obMeHa TennoM/XonoA0M AN CHUXEHUS Harpy3KuM Ha ApYyrne KOMMNOHEHTbI
cucrtembl OBuUKB. Takum obpasom, cuctema 1200, nokasaHHasa Ha durype
12, nmeer nepsyw cucrtemy LDAP Ha Bxoae BO34yXa W CAYXUT Ans
YMEHbLIEHNA HArpy3ku B BuAE NATOreHOB W MblaM, NOCTYNawLWuX B
kamepy 1210, B TO BpeMsA Kak BTopasa cucrema LDAP ycTtaHoBneHa Ha
BbIXOAE BO34AyXa M CAYXWUT AN YMEHbLUEHWS KO/An4YecTBa NATOreHOB M
NblNnM, BbITEKawWMX N3 kKamepol 1210. B oagHOM BapuaHTe peanusauuu
cuctrema OBWKB 1212 npepcrasnaetr cobon cucremy LDHPEC 100,
nokasaHHyw Ha ®durype 1. Cuctema LDHPEC 100 Bkawuvaer B cebs
cuctemy 110 wucnapuTenbHOro oxjnagutensa Ha OCHOBE  XUAKOro
nornoTutenda, cucremy 120 pekynepauun BrarM Ha OCHOBE XMUAKOro
nornotutens, cucrtemy 130 XpaHeHus, TpybonpoBoaHy cuctemy 140 n

cuctemy 150 ynpasneHns.
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[0069] B kKauyecTtBe anbTepHaTUBbI, €Cnn He TpebyeTrcsa, 4TOoObI
BO34YX BHYTpuM Kamepbl 1210 NOCTOAHHO OOHOBAANACHA, KaK B BapuaHTe
peanunsaunn, nNokKasaHHOM Ha durype 12, TO MOXHO YCTaHOBWUTb OAHY WU
HecKkosibko cucrtem LDAP 1220 B KayecTBe aBTOHOMHbIX CUCTEM BHYTPWU
kamepbl 1210, kak nokasaHo Ha durype 13, a 3aTeM BXOAAWMWA MNOTOK
1240 BoO3ayxa M BbIXOOAWMW NOTOK 1242 BO3AyXa OrpaHMYMBaloTCA
BHYTpPEeHHen yacTbio kKamepbl 1210. Cnuctema OBuMKB 1212 Bce ewe MOXeET
MCNoNb30BaTbCA [AN4 OXJIaXAeHua BO3ayxa BHyTpum Kamepbl 1210.
CneunanucrtaMm B paHHOM obnactm TexXHUKN OyaeT MOHATHO, 4To
ncnonb3doBaHue cucrtem LDAP B coyeTaHuu C 3aKpbiTbiM NPOCTPAHCTBOM, B
KOTOPOM COAEPXMUTCA AOMAWHWMA CKOT WAW BbIpalMBaKOTCA pacTeHus,
ABNAETCA JMWb OAHWM W3 BO3MOXHbIX MNPUMEHEHWN [AAHHOW CUCTEMBbI
O4NCTKN Bo3ayxa. Cnucrtema LDAP MOXET NpuMeHATbCS B ntobon cutyauuu,

B KOTOPON HE06X0AMMO OUMLLATL BO3AYX.

[0070] MpuHuMas BO BHWUMAHWE Cepbe3Hble nocnencTBus
BCMbIWKKW pa3anMyHbiX 3aboneBaHuin (Hanpumep, NTUYBLEro rpunna) B
XXWBOTHOBOAYECKOW OTpacau, OXuaaeTca, 4To obcyxaaembie 34eCb
cucteMmbl LDAP no3BOnAT 3HAUYUTENbHO YyhaydllaTb KayecTBO BO34yXa B
perynmpyemon cpepe n 6yayt nmetb ocoboe 3HayeHue gns peryanpyembix
cpes B CeNbCKOM X034UCTBE, B TOM yucne B ntuuesoacree. Obcyxaaemblie
30ecb cucteMbl LDAP MOryT 6biTb YCTAHOBAEHbI AN OYUCTKU BXOASALLMUX,
LUPKYANPYIOWNX U/MAN BbIXOAAWMX MOTOKOB BO3AyXa U3 peryampyemMon

cpeasbl.

[0071] PackpbiTble BapuaHTbl peanu3aunum no3BOJSIAKT C034aTb
NcnapuTenbHY CUCTEMY, 06beAMHEHHYID C CUCTEMOW peKynepauuun snaru,
npuyem B o0beux cucremax pnsa perynnpoBaHus TemnepaTypbl W
UMPKYAAULUN  BRarm BHYTPU 3aKPbITOr0O MNpPOCTPAHCTBA MCNOAb3yeTCs

XUOKUA  NornoTuTenb. Bxoasawuidi B 3aKpbiTOE MNPOCTPAHCTBO MNOTOK
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BO34AyXa COAEPXUT Bnary 3a cyeT A[00aBAEHHOr0 K HEMY XUAKOro
NOrA0TUTENSA, TOrAA KaK TakKOe e KOJIMYECTBO Biarn BOCCTaHaB/IMBAETCSA
HEeNnoOCpeACTBEHHO Mnepej TeM, KaK MOTOK BO34yXa BbIXOAUT 3a npenensl
3aKpbITOro npocTpaHcTBa. Kpome TOro, cucreMa O4UYUCTKU BO3ayXa C
NOMOLUBLID XMUAKOrO NOrn0TUTENSA MOXET MUCNOJb30BaTbCA KaK OTAesbHas
cucrteMa wWAM B COYETAaHMM C  BJIAXHOCTHbBIM  HACOCOM C  XUAKWUM
nornoTuTeneM W CUCTEMOW uUcCnapuTenbHoro oxnagutenda. Cnepyet
NOHWMMaTb, 4YTO JAaHHOE OnuCaHue He orpaHnyuBaeT usobpeTeHune.
HanpoTusB, npuBeAeHHble B KayeCTBe NPUMEPOB BapuaHTbl peanusaunu
npeaHa3HayeHbl ans oxBaTa anbTepHaTus., Moaudumkauni n
9KBMBANEHTHbIX BApWaHTOB, KOTOpPble€ BKAKYEHbl B CYLHOCTb U 06beM
n3obpeteHns B COOTBETCTBUM C npunaraemon ¢dopmynonm usobpereHus.
Kpome TOro, B nogpo6bHOM ONMCaHMU NPUMEPHBLIX BApUAHTOB peanunsayuu
N3N10XEHbl MHOMOYUCNEHHblE KOHKpETHble AeTann, KOTOpble MNO3BONSAT
obecneunTtb nNonHoe noHMMaHue ¢dopmynbl un3obpeteHna. OpHaKo
cneumanuct B AaHHOW 06N1aCTM  TEeXHUKM MNOWMET, UTO pasjinyHble
BapWaHTbl peann3auun MOryT 6biTb peann3oBaHbl Ha NpakTuke 6e3 Taknx

KOHKPETHbIX AeTanen.

[0072] XoTa  XapakKTepuUCTUKU U 3JIEMEHTbl  HACTOAWMX
BAapMaHTOB peanusauun OnucaHbl B BapuaHTax peann3aunm B KOHKPETHbIX
KOMbBUHaumax, Kaxgasa  XapakTepucruka nnu 3/IEMEHT  MOXET
MCNONb30BaTLCA OTAENbHO, 6€3 ApYyrMX XapakKTepUCTUK WU 3J1EMEHTOB
BAapWaHTOB peanusauuu, WAn B pPasfINdyHbIX KOMOBMHaumax C Apyrumu
XapaKTepUCTUKaMMU U 3JIEMEHTAMU, PacKpbITbiMM B AAHHOM [OKYMeEHTe, a

TakKxe 6e3 HuXx.

[0073] B AaHHOM MNUCbMEHHOM OMUCaHUW  UCMONb3YKTCH
npuMepbl packpbiToro obvekrta u3obpeTeHusa, 4ToObl AaTb BO3MOXHOCTb
nobomy cneunmannucty B AaHHOW 061aCTM TEeXHWUKKU peanu3oBaTb TO Xe

camoe, BKJKOYAsa CO34aHME M MUCNoAb30BaHME N6bIX YCTPONCTB UM
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CUCTEM W BbINOJIHEHME NOObLIX BKAKYEHHbIX MeToA0B. [1aTeHTOCNOCOb6HbIN
obbem obbekTa mnlobpeteHus onpepenserca GOpPMYSON N306peTeHns u
MOXET BKJIOYATb Apyrve npuMmepbl, KOTOpble MOryT MNPUATM Ha YM
cneumanucram B AaHHOW obnactn TexHuku. lNpegnonaraerca, 4UTo Takue

Apyrue npuMepbl BXoAAT B 06beM hopMynbl nzobpeteHuns.
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®OPMYJIA N3OBPETEHNA

1. CnctemMa ounCTKM BO3AyXa C MOMOLLLK XWUAKOrO MNOrNoTuTens,
coaepxawas:

cpeay (802, 902, 1002), BbINOJIHEHHYIO C BO3MOXHOCTbK npuema
BXOASLLEro NOoTOKa BO34yXa M XUAKOrFO NOrnoTuTens;

Tpybonposog (812, 908, 1010), uyepe3 koTOpbiM obecneyeHa
BO3MOXHOCTb MPOXOXAEHUSA XUAKOIO NOrNOTUTENSN; U

Hacoc (810, 910, 1008), BbIMNOJHEHHbIAK C BO3MOXHOCTbIO
HarHeTaHUa XWAKOro nornoTuTena yepes TpybonpoBon U Cpeay Tak, 4To
BXOASALWLNA NOTOK BO3AYyXa CMELWMBAETCA C XUAKUM NOrAoTUTENEM,

Npu 3TOM XWUAKWUWA MOrAOTUTENb BbINOJHEH C BO3MOXHOCTbLIO
yAaneHns TBepAblX 4acTuy M NAaTOreHOB M3 BXOAALLEro NOTOKa BO3AyXa
nyTeM MNpPSAMOro KOHTaAKTa, YHUUYTOXEHUA N0 MeHblued Mepe 4acTu

naToreHos, n Co3aaHuUAa Ha BbiIXoA€ OYUNLLEHHOI0 BO3AYLLIHONO NOTOKaA.

2. CnctemMa OYMCTKKN BO3AyXa C MOMOLWbIO XUAKOFO NMOrnoTuTeEns no
n. 1, AONOJIHUTENBLHO CoAepXalas:

Moaynb ynbTpaduonetoson (YO) OUNCTKU, COEQUHEHHbLIA NO
TEKy4YEN cpepe C HacocoM, npuyeM Mmoaynb Y®D-OUMCTKU BbLIMOJIHEH C
BO3MOXHOCTbIO CO34aHMA YOD-usnyyeHusa, LAEUCTBYIOWEro Ha XWUAKUNA

nornoTnTeNb ANA YHUUYTOXEHUA NAaTONrE€HOB B XUAKOM MOrnoTUTENE.

3. CnucteMa OYMCTKKU BO3AyXa C MOMOLbIO XWAKOFO MOrnoTuTeEnsa no
n. 2, LONOJIHUTENBLHO CoAepXalw,as:

MoAYNb dUNAbTPALMKU, COEAMHEHHbIN NO TEKYYEW cpeae C HAaCOCOM U
BbIMOJIHEHHbLIN C BO3MOXHOCTbIK YyAaNeHUsa TBepAblX MaTepuanos U3

XNAKOIro nornoTutensd.

4, CucteMa OUYUCTKM BO3AyXa C NMOMOLUBLIO XUAKOro NOrnotTuTens no
n. 1, B KOTOpOW cpepa npeacrasnger CobonW NpoKNaAKy, YMJAOTHEHHYIO

cpeny wnu Kopnyc.



5. Cuctema o4nMCTKM BO3AyXa C MOMOLLbLK XUAKOro NOrnoTUTENsa no
n. 4, B KOTOPOW cpeaa npeacrasnser cobon npoknagky, npuyeM cucrema
TaKXe COAEepXMUT:

pe3epByap, PacrnosioXXEHHbIN no4 NPOKAAAKOW, MNpuM 3TOM HACoC

pacnoJjloXeH B pe3epByape.

6. CucrtemMa O4YMCTKM BO3AyXa C MOMOLLbIO XUAKOFO MOrnoTUTENsa no
n. 5, Takxe coaep>awias:

NIOTOK,  pacCnoJIOXEHHbIM B  HWXHEW 4YacTu nMNpoKAagku u
BbIMOJIHEHHbIN C BO3MOXHOCTbIO BO3BpaTa XWAKOro MNOrnoTUTENS U3

NPOKNaAKN B pe3epsyap.

7. CncteMa OUYNCTKKN BO3AyXa C MOMOLLbI XUAKOr0 NOraoTUTENsa no
n.4, B KOTOpPOI cpena npeacrasnsietr cobon ynnoTHEHHYO Cpeny, Npu 3TOM
CUCTEMaA TaKXe COAEepPXUT:

KOpnyC, K KOTOPOMY MAOTHO Npuaeraet ynaoTHEHHas cpepa noj
AENCTBUEM CUJMbl TAXECTH;

BbIMYCKHOE OTBEpCTUE B BEPXHEN 4acTu Kopnyca, yepe3 KoTopoe
NPOXOAUT OYMULLEHHbIN BO3AYLWHbIA NOTOK; U

pacnpeaenMTenbHoe YCTPOMCTBO, PacnoioXXEeHHOEe B BEPXHEN 4acTu

YNAOTHEHHOWN Cpeabl U COEAUHEHHOE MO TeKy4dyen cpene ¢ TpybonpoBoAOM.

8. CnctemMa OUYNCTKKN BO3AYyXa C NMOMOLbIO XUAKOFO NOrnoTutens no
n.7, Takxe cogepawas:
NIOTOK, pPacnonoXeHHbIX NnoAa YNJOTHEHHOW Cpeaow, Npu 3TOM HAcCoC

COEAMHEH C NOTKOM NO TEKYyYel cpeae.

9. CucTeEMa OUYMCTKN BO3AYyXa C MOMOLLbIO XUAKOFO MOrM0TUTENSA MO
n.4, B KOTOPOI cpepa npeacrtasBnsier coboi Koprnyc, mpuM 3TOM CUCTEMA

TaKXe CoOAEPXNUT!
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pacnbliMTeNb, PacnoNOXEHHbIN B BEPXHEN YacTu Kopnyca, npu 3TOM

pacnbiNUTENb COEAUHEH C TPYHONPOBOAOM MO TEKYUEN Cpeae.

10. Cucrema O04YNCTKMU BO34yXa C NOMOLWbIO XXKMUAKOIFO nornoTutensa no
n.l, s KOTOpOVI AaBneHne napa XnakKoro nornoTutena CoOoOTBETCTBYET WU

no4vYTn COOTBETCTBYET AaBJI€EHUIO NMapa BXOAALWENo nNoToKa BO34yXa.

11. Cnocob ouncTku BO3AyXa C UCNOJb30BAHUEM CUCTEMbI OUYUCTKMU
BO34YyXa C MOMOLLbIO XMAKOrO NOrA0TUTENSA, NPUYEM Cnocob BKaYaeT:

nepekaynBaHMe HACOCOM XWAKOro nornoTutens yepes Tpybonposon,
(812, 908, 1010);

nponycKaHue XuAKoro nornotutensa us tTpybonposoaa uyepes cpeny
(802, 902, 1002);

nponyCckaHuMe BXOAALWEro BO34YLWHOro noTtoka 4yepe3 cpeay (802,
902, 1002); u

nponyckaHme 06paboTaHHOro BbIXOAAWEr0 BO3A4YLIHOMO MOTOKA U3
cpeabl (802, 902, 1002), npn 3TOM Xuakui nornotutenb B cpeae (802,
902, 1002) obecneuuBaeT ypaneHue TBEPAbIX 4YacTUL, U MNATOrEeHOB U3
BXOASALLEr0 NOTOKA BO34yXa NMyTEM MNPSIMOr0 KOHTAKTa, YHUUYTOXEHME no
MEHbLUEeN Mepe 4aCTM NaToOreHoB W CO34aHWE Ha BbIXOAE OYMLLEHHOrO

BO34YLWIHOIo NnOoToKa.

12. Cnoco6 no n.11, Takxe BKAYAKLWNNA:

NPOMNyCKaHMWE >XWAKOro noraoTutensa 4yepes Moayib YD-04nCTKH,
KOTOPbIN coeguHEeH MO TeKy4yeWn cpege C HaAacoCoM, NMpu 3TOM MoAayb Y-
OYMUCTKW  BbINOJIHEH C  BO3MOXHOCTbIO  CO3ZaHuUA  YD-usnydeHusq,
AENCTBYIOLLEro Ha XWAKWWA MOrnoTuTeNb A1 YHUUYTOXEHUS NaTOreHoB B

XNAKOM norjaoTuTtene.

13. Cnocob no n.11, Takxe BKIYAKLWWNNA:
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yAaneHne C noMouwbl Moayns GuabTpauun, COEAUHEHHOro Mo

TEeKyyeil cpeae C HAcoCoOM, TBEpPAbIX MaTepuanoB U3  XUAKOMO
nornoTuTens.

14. Cnoco6 no n.11l, B KOTOpPOM cpeaa npeacraBnsetr cobou
NpoOKNaAKy, NpMyeM cnocob Takxe BKIKOYAET:

BO3BpaT W3 JI0TKA, PACMOJIOXXEHHOINO0 B HMXXHEN 4YacTu NpPOKNaAKM,

XUAKOro NOrNIoTUTENS B pe3epByap, PAaCcnoJIOXEHHbI Noa NpoKAaaKon.
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I:I MOCJICAYOIMUE JOKYMCHTEI YKA3AHBI B PO JODKCHU U

* OcoOBIe KATCTOPHI CCBUIOMHBIX JOKYMCHTOB:

«A» - JOKYMCHT, OLPCICIHIFOIIUN OOIIH YPOBCHD TCXHHKH

«D» - DOKYMEHT, IIPUBCACHHBIN B €BPA3HICKON 3a4BKE

«E» - Goee paHHMIT JOKYMCHT, HO OIMYOJIHMKOBAHHBIA HA JATY IIOJA4H

eBpa3miicKoil 3aABKY M IIOCTE HES

«O» - MOKYMEHT, OTHOCSIIUHCSA K YCTHOMY PACKPBITHIO, SKCIIOHHPO-
BAHHIO B T.1.

"P" - IOKYMEHT, OIlyOJIHKOBAHHEIN IO JATHI IIOJAYH ¢BPa3HiiCKOL
3a4BKH, HO IIOCJIC AATHI HCIIPALIMBACMOr0 npuopuTeTa”

«T» - Goee MO3MHMUIA JOKYMCHT, OITy OJIMKOBAHHBIH ITOC/IC AATHI IPHOPUTETA H
[IPHBEACHHBIH I MOHAMAHI H300PSTCHI

«X» - IOKYMCHT, UMCIOINUiT HAnOO0JICe OM3K0C OTHOMICHHUE K MPCAMETY HOUCKA,
MOPOYAINHAI HOBH3HY HIH H300PeTaTe/IbCKIil YPOBCHB, B3ATHIH B OTACIBHO-
CTH

«Y» - JOKYMCHT, UMCIOINUiT HAnOO0JICe OIM3K0C OTHOMICHHUE K MPCAMETY HOUCKA,
MOpOYAaInHii H300PeTaTeNbCKALl YPOBSHD B COUCTAHNH C APYTUME JOKYMCH-
TaMH TOII Jke KaTerOpHK

«&» - TOKYMEHT, SBIITIOIANCA TATCHTOM-aHATIOTOM

«L» - JOKYMEHT, IPUBCACHHBIH B OPYIUX IELIX

[Hara nmposeaenus mareuTaoro moucka: 04 mas 2023 (04.05.2023)
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