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(57) ®unbtp (1), IPEATOKESHHBIH B COOTBETCTBHHU C
n300peTeHreM, ¢ BEpTHKaIbHBIMU IUTACTHHAMU (2) co-
JICPIKUT IUIACTUHBI (2), KaXk1asi 3 KOTOPBIX CONEPIKUT
TpyOKy (200), coeqMHEHHYIO C BHEUIHUM KOJIIEKTO-
pom (5, 50, 51, 52), npuuem ykazaHublid ¢puiasTp (1)
OTIMYAETCS TeM, YTO COAEPKUT 10 MEHbIIeH Mepe
JBa BHEINHUX KoJutektopa (5, 50, 51, 52), ans Bcex
IUTacTHH (2) IBe CMEXHBIE TUIACTUHBI (2) COEANHEHBI
C ABYyMs pa3sHBIMH BHELIHMMHU KosuiekTopamu (5, 50,
51, 52), n kaxnas ruactuHa (2) conepKuT Mo MEHb-
el Mepe oauMH GUIBTPYOIMN dyeMeHT (22), mpu-
YeM Kbl QUIIBTpYIOIuii 251eMeHT (22) COCTOUT 110
MeEHbILIeH Mepe U3 IBYX CIIUBHBIX KaHaoB (220) u Tka-
HU (221), copepxauieii oraenenus (222), B Kax10e U3
KOTOPBIX BCTaBJIeH ciIMBHOMU KaHai (220). 3a cuer ot-
CYTCTBHSI OHHOBPEMEHHOH Pa3rpy3Ku JBYX CMEXKHBIX
acTvH (2) OTAENSAIOT TOJILKO OJMH M3 ABYX 0Opa-

LIEHHBIX JIPYT K Ipyry GHIBTPALHOHHBIX KEKOB (6), a
He o0a. KoHcTpykuus atux mactus (2) obecnieynna-
eT HeboubIoe HatyBaHKe QuIbTpyloei Tkanu (221)
BO BpeMs pasrpy3KH U, CIeI0BaTeIbHO, OTPAaHUYCHHOE
nepeMeIneHue GrIbTPaMoHHOro kKeka (6). Takum 00-
pa3oM, MO’KHO YMEHBILUTh IIPOCTPAHCTBO, 00eCIeuH-
BaeMoe MEXIy IuiacTuHamy (2), 0e3 pucka Co3aaHus
3aCTpeBaHUi, T'yOUTENbHBIX JuIs paboThl GuisTpa (1),
IPY BBINAJICHUU (QUIIBTPALIMOHHBIX KEKOB, 1 O3 prcKa
MPYMKUMAaHUS BBITPYKAEMBIX (DHIIBTPALIOHHBIX KEKOB
(6) k rutactuHam (2) Bo Bpemst QUIIBTpaLuy. ITO 103~
BOJISIET YBEJIMUUTh KOJINYECTBO IIacTH (2) B puibrpe

(1).

IV 98L06610¢
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OWJbTP C  BJIM3KO  PACMOJIOXKEHHBIMW  BEPTUKAJIbHBIMK
MITACTUHAMK

OBJIACTb TEXHUKW

Hactoawee  wn306peTeHne  OTHOCUTCA K GunbTpy-npeccy C
BEPTUKANbHLIMU MAACTUHAMU C YAYULUEHHOW pa3rpy3koi, obecrnevynBaroemy
BO3MOXHOCTb 60/1€e TEeCHOro pacrnonoXeHUs nnacTuH, U K cnocoby ero

pa3rpysKku.

YPOBEHb TEXHUKW

YCTponcTBa, MCNoJab3yeMble B MNPOMbIWAEHHbIX MacwTabax ansa
pasfeneHns XuaKkon n Teepaon asbl 3arpyxaeMon CYCneH3nn, BKAKYAKT B
cebqa, B 4ACTHOCTU, PUAbTPbI-NpPeccbl C UWINHAPUYECKUM KOPMYyCOM,
Ha3blBaeMbiM "pe3epByapoM’, B KOTOPOM nNAACTUHbl  PACNONOXEHbDI
BEPTUKANbHO. DTW NJACTUHbI CopepXaT OAUH wnu 6onee GUABTPYOWNX
5/1eMEHTOB. DTWU NAACTUHbI PacnosioXXeHbl AMb60 napannenbHo Apyr ApPYyry,
nmbo pagunanbHO BOKPYr UEeHTpa pe3epsyapa. [lepBas cxema pacnonoxeHus
Ha3blBaeTCA '"napannenbHon" CXeMOon pacnonoXeHus; BTOpas CxeMa
pacnonoXeHus HasbiBaeTcsa "3Be3p0006pa3HoON" CXEeMON pacnonoXeHus. ITu
NAacTUHbl OObIYHO HecyT dunbTpylowmMe TKaHU U CHabxeHbl Tpybkomn,
COEAWHEHHOW C BHEWHMM KOJIIEKTOPOM ANa 0TBoAA OT(MUALTPOBAHHOWU

XWAKOCTU, Ha3biBaeMon "punbtpaTtom".

dOuUNbTpbl C NAACTMHaAMKU, UMewLwWnMn 3Be30006paszHoe pacnonioxXeHune,
BKAKOYAKT B ceba punbTpbl, KOTOpble COoAepXaT TONbKO MNAACTUHBI,
coaepXalme Takoe Xxe KONN4Yectso GuabTpyoLWnX 3/1IEMEHTOB. 3TU PUNLTPbI
Ha3bIBAOTCA "OAMHOYHbIMM 3Be3a006pa3HbiMKu" dunbTpamu. Kpome TOrO,
eCTb (UNbTPbl, B KOTOPbIX MMEEeT MeCTO 4yepeaoBaHuMe nnacTtuH C ABYMS
GUNBTPYIOWNMMN 3NIEMEHTAMU, COAEPXALMMN ANNHHYIO TPpYybKYy, Ha3biBaeMbIX
"ABOMHbLIMKU NnacTMHaAMK", U NNACTUH C OOHWUM (PUABLTPYIOLLUM 3S/IEMEHTOM,

cogepxXawmm KOpOTKYl TpybKy, HasbiBaeMblX "OAWHOYHbLIMM NAACTUHaMK'.
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OAWHOYHbIE NNACTUHBLI pa3MeweHbl N0 NepuMeTpy BHYTpPeHHen obnactu
pe3epByapa B CBO6OAHOM OT ABOMHbLIX MNAACTUH NPOCTPAHCTBE. DTN (UNLTPBLI

Ha3bIBAKOTCA "ABOWHbIMKN 3BE34000pa3HbIMU" dunbTpamu.

MnacTuHbl NOrpy>XakwT B pe3epByap, COAEpXAWMUn CyCrneH3uto,
nognexauwyt dunbTpaumn. B 3TOM pe3epByape CO034aKT MOBbIWEHHOE
AaBNEeHME, B TO BpPEMSA KaK MocnenoBaTeNbHO pPaCMOOXEHHble MAaCTUHDbI
noABepralT BO3AENCTBUID MOHUXEHHOrO AaBneHus uyepe3 ux Tpybky ansd
dunbTpauun cycneHsnn (3Tan GuabTpauuMmn), a 3aTteM BO34AEUCTBUIO
NOBbLILEHHOr0 AaBfeHnsa pnsa otaeneHuns "gpunbTpaunMoOHHOro Keka", To eCTb
TBEPAON (ppakumm CyCneH3un, CKONUBLUENCA Ha (UABLTPYIOLLEN TKaHW BO
BpeMa dunbTpaummn (3Tan pasrpyskum). Koraa pasrpysky OCyWeCcTBAAKT C
MCNONb30BaHNWEM MNPOTUBOTOYHOM TeKydyen cpeabl, 3TO Ha3blBaeTcs

"npoayskon".

Ecnv npoayBKky NpPUMEHSAKT OAHOBPEMEHHO KO BCEM nJaCTUHaM
dbunbTpa, Heob6xoAMMO BpPEMEHHO OCTaHaBAMBaTb M3BJedyeHue dunbTpaTa,
yTo gBngeTca npobnemMon B MNPOMbIWAEHHOM MacwTabe, NOCKOAbKY He

ob6ecneunmBaeTcs HeNnpepbiBHOE U3BNEUYEHHUE.

B u3BecTHbiXx dunbTpax, B KOTOPbIX NJACTUHbI PaCNONOXEHbI
napannensHo wunu 3Be3ao006pa3Ho, AN obecneyeHus HenpepbIBHOMO
n3pneyeHns dunbTpaTta MNpPoAYBKY MNPUMEHSAIOT MNOOYEpPEeAHO K Trpynnam
CMEXHbIX MAACTMH, MNpXM 3TOM NJAACTUHbI APYrMX TPynn MNpoAosKaKT
ocywecTtBnate @GunbTpauuto. [poCTpaHCTBO MexAy naacTUHaAMU  A0JIXKHO
6bITb AOCTAaTOYHbLIM AN ob6ecneyeHns BbiNagaHusa obpalleHHbIX APYr K APYrYy
GUNbTPALNMOHHBIX KEKOB BO BpeMsa pasrpy3km 6e3 3acTpeBaHun,
rybutenbHbiX ansa paboTbl punbTpa. OTO OrpaHUYNMBAET KOJIMYECTBO MJIACTUH,

KOTOpble MOXHO Pa3MeCTUTb B pe3epByape AAHHOro AuaMeTpa.

Bo Bcex nnactnHax ABOWHOro 3Be3aoobpa3Horo dunbTpa OAUMHOYHASA
nnacTMHa M CMexHas ABOWMHAsaA nnacTuHa uMmewT 06WMK BbIXOA W MO3TOMY

pa3rpyXatTcs BMecTe. Pa3rpy3ka CMEeXHbIX NNacTUH ABASETCA HEN3OEXHON.
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Ana obecneyeHUss HEMNPEpPbLIBHOrO  WU3BAedYeHUss  dunbTpata C
MaKCUManbHbIM KOJIMYECTBOM MAACTMH, pa3MeELLEHHbIX B pe3epByape AAaHHOro
AnameTpa, HeobXxoaAMMO YCOBEpPLUEHCTBOBATb MPOLECC pa3rpy3ku Ans

obecneyeHns BO3MOXHOCTU Bonee TECHOro pacnosIOXEHUSA NAACTUH.

Bonee natupecatTm neTr Haszag OblM NpeanpuUHATbI  MOMbITKK
YCOBEpPLIEHCTBOBAaHNA npouecca pasrpy3ku nyteMm cosgaHuna @GuabTpoB, B
KOTOPbIX HE pasrpyxakwT CMEeXHble nAacTuHbl. [lpeanoxeHHoe pelleHne
6b1J10 HEeYA0BNETBOPUTENBbHbLIM, MOCKOJIbKY (PUALTPALMOHHBLIN KEK U3 Kax[oMu
pa3rpy>aeMon naacCTUHbI OKa3blBasCA MPUXaTbiM K KEeKy CMEXHbIX NAACTUH,
NPOAO/IKAWMNX OCYyLWEeCTBAeHNe (uabTpaunun, 4YTO 3HAYUTENLHO CHUXANOo
3pekTMBHOCTL GUNbLTPOB. TakuMm o06pa3oM, p[aHHOe peweHune 6bino

MONHOCTbI OTBEPrHYTO.

3agadven Hacrtosawero wusobpereHusas ABnseTca co3pgaHue  punbTpa,
KOTOpbIn 6onee KoMnakTeH, obecneyuMBaeT HenpepbiBHOE U3BJEeYEeHue

(bunbTpaTa M HE UMEET BbIWEYNOMAHYTbIX HEA0CTATKOB.

OCYLWECTBJIEHVUE N3OBPETEHNA

dOunbTp C  BEpTUKAJIbHbIMW  NAaCTUHAMWU,  NPEAJIOKEHHbIN B
COOTBETCTBMM C u306peTeHneM, COoAepXWUT NNAaCTUHbI, KaXAas M3 KOTOPbIX
COOEPXUT TPYOKYy, COEAMHEHHYKD C BHEWHWUM KOANEKTOPOM, Mpuyem
YKa3aHHbIn (UALTP OTANYAETCA TeM, YTO COAEPXWUT MO MEeHbLlen Mepe aBa
BHEWHNX KOJIIEKTOpa, pANa BCEX NAACTUH ABE€ CMeXHble MAacTUHbI
CO€AUHEHDbI C ABYMSA pa3HbIMWU BHELWHUMU KOANEKTOPAMK, U Kaxaas naacTuHa
COAEPXUT MO MeHbLEN Mepe oANH DUNBTPYIOWNNA INIEMEHT, NPUYEM KaXKAbIA
GUNBTPYIOWNIA dNEMEHT COCTOUT NO MeHblen Mepe w3 ABYX CJIMBHbIX
KaHanoB U TKaHW, coaepXKallen OTAENEeHUs, B KaXAoe U3 KOTOPbIX BCTaBAEH
CIMBHOW KaHan. 3a C4YeT OTCYyTCTBMA OAHOBPEMEHHOW pasrpy3ku AByX
CMEXHbIX NAAaCTUH OTAENAT TONbKO OAWH W3 ABYX O6palleHHbIX ApYyr K

APYry GunbTpauMOHHbIX KEKOB, a He o06a. KOHCTpyKuus 3TUX naacTuH
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obecneunBaeT Hebonbwoe HaAyBaHWE TKaHW BO BPEMA pasrpysku u,
cnepoBaTeNibHO, OrpaHMYEHHOEe nepemeweHne GUAbBTPAULMOHHOIO Keka.
TakuMm 06pa3oM, MOXHO YMEHbLWUTb NPOCTPAHCTBO, obecneuymBaemoe Mexay
nnactuHamu, 6e3 pucka co3gaHusa 3acTpeBaHuil, rybutenbHblX ana paboTbl
bwvnbTpa, npu BbINAaeHMM GUALTPALMOHHBLIX KEKoB U 6e3 pucka
NPUXMUMAHUS  BbIFPpYXaeMblX (OUAbTPALUOHHBIX KEKOB K MJjacCTUHaM,
NpOAO/IXAKWMM OCylecTBAeHne duabTpauun. ITO MNO3BONSET YBEAUUYUTb

KOJIMYECTBO NNACTUH B pUNbTpeE.

B cooTBeTrctBMNM C OOHUM KOHKPETHbIM BapuMaHTOM OCYLLUECTBJ/IEHUA

n3obpeteHna nnacTuHbl puabTpa pacnonoXeHbl B (hopMe 3Be34bl.

CornacHo OAHOMY KOHKPETHOMY BapWaHTy pacnofoXeHusa B dunbTpe
MMEeeT MeCTO yepefoBaHWe NNacTUH C ABYMSA (DUABLTPYOLWMUMU SNEMEHTaMMU,
coaepXawmmMmn AANHHYKO TpybKy, Ha3biBaeMbliX "ABOWHbIMM naacTUHaAMU', U
NAacTUH C OAHUM  UABTPYIOLWNUM 3JIEMEHTOM, COAEpXaWnUM KOPOTKYIO
TpybKy, Ha3biBaeMbiX "OAWHOYHbLIMM nnactuHamun". OAMHOYHbIE NAACTUHDI
pasMeleHbl N0 NepuMeTpy BHYTpeHHen obnactu pesepsyapa B CBO6GOAHOM OT
ABOWHBLIX NAACTMH MNPOCTPAHCTBE. IDTO MO3BOJNISAET YBEAMUYUTb KOJNNYECTBO
nnactuH  ana  6onbwmx GUABTPOB U, CcneaoBaTenbHO, QGUALTPYIOLLYIO
CNoCO6HOCTD. B 3TOM cnydyae  dunbTp Ha3blBaeTCA "ABONHbIM

3Be34006pa3HbIM" PUNbLTPOM.

Kaxxaas oAMHOYHAA nnacTMHa NpeanoyTUTesNbHO COeAMHEHa C ABONHOM
NAacTUHON, TakuM obpasom obpasya napbl nnacTtuH. CoeguHeHne OAUHOYHbIX
NAacTMH W ABOWHBLIX njaacTuH obecneuymBaeT BO3MOXHOCTb YMEHbLIEHUSA
KONn4yecTsa COEAMHEHUWN C BHEWHWMW KONNEKTOpaMu B [Ba pa3a. Takum
0bpa3oM, MOXHO ONTUMWU3UPOBATbL AOCTYMHOE MNPOCTPAHCTBO 3a nNpepenamu

pe3epsyapa.

KopoTkasa Tpybka 0AMHOYHOW NNACTUHbI NPeanoOYTUTENIbHO COeANHEHA C
AJIMHHOWN TpybKoun OABOMHOMU NAacCTUHbI nocpeacTtsoMm naTpybéka,

coeanHdawuwero A€ nnactmnHbl.
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Kaxxgas napa naacTtuH NpeanoyuTUTenbHO coeguHeHa C O4HUM U TOJIbKO
OAHWM BHELWHUM KOJJIEKTOPOM MOCPEeACTBOM TPYyObKM ABOWHON NAACTUHBI.
CeueHune BbIXOAHOrO OTBEpPCTUA TPYOKM ABOWMHOW NNacTuHbl 60nble, 4YeM
ceyeHne BbIXOAHOrO OTBEpCTUA TPYO6KM OAMHOYHOW NAACTUHLL. Takum
obpa3oM, B AONOAHEHME K COOBCTBEHHOMY MOTOKY uabTpaTta OHa MOXET
NPUHMMATb NOTOK (uAbTpaTa, M3BJIEKAEMOr0 U3 OAMHOYHOMW NNACTUHbLI, BO
BpeMs punbTpaunn, n B AONOJHEHNE K COOCTBEHHOMY MOTOKY NMpPOAYBOYHOWN
TEeKy4Yen cpefbl OHA MOXET NPUHUMATb NOTOK NPOAYBOYHOW TEKYYEW Cpeabl,

npegHa3HaUYeHHbIW AN OAMHOYHOW NAACTUHbI, BO BPEMS pPa3rpy3KHu.

[1BOHON 3Be34006pa3Hbinl  HUABTP nNpeanoyTuTenbHo coaepxut N
BHEWHNX Konnektopos, npuyeMm N 6oabwe unm pasHo TpeMm. [lo3TOMy

BO3MOXHO MPUMEHATb NPOAYBKY noo4vyepenHo K N rpynnaM naacTuH.

CornacHo oAHOW KOHKPETHOW XapaKTepucruke ang scex nap naactmH N
nocnenoBaTesibHbIX Map nNAacTUH coeguHeHbl ¢ N BHEWHWUX KONNEKTOPOB.
OauHOYHasa naacTuHa 1M ABOWHAA NacTUHa OAHOW M TOMW Xe napbl pa3geneHsl
YETHbIM  KOJIMYECTBOM  nnactuH. CnepoBaTenbHO, napbl  NAACTUH,
coeAMNHEHHble C OAHUM U TeM X€e BHELWHUM KOMNEKTOpPOM, 06pa3yloT rpynny
HECMEXHbIX NAacTUH, Ha3biBaeMyk "He3aBMCMMOW TrpynnonW nnaactuH", B
KOTOPOW NAACTUHbI MOTYT 6bITb pa3rpyXeHbl 0AHOBPEMEHHO. Taknm obpasom,
dbunbTp copgepxunt N He3aBUCUMbLIX FPynn NAACTUH, KOTOpbie MOryT ObiTb
pa3rpy>XeHbol  NOCPEeACTBOM  YCTAaHOBKW  MPOAYBOYHOr0  MPOTUBOTOKA
nonepeMeHHo B KaxaoM u3 N BHEWHWX KOoNNnektopos. TakuMm obpas3om, B
dbunbTpe, coaepxalieM TPU BHELWHUX KOMNEKTOopa, OAMHOYHAA M ABOWHASA
NAaCTUHbI OAHOM M TOW Xe napbl pa3feneHbl ABYMSA NaacTMHaMu. Takoe
pacnonoXeHne no3BOASAET pa3rpyxaTb B QuabTpe, CcoAepxawem Tpu
BHELWHNX KOJIZIeKTopa, NO OAHOW njaacTUHE Ha KaxAble TPpU NAACTUHbLI, TO
eCTb, KOrAa OAHa nsacTUHa pasrpyxaeTcda, ABe coceaHue NAacTuHbl u Te,

KOTOpbl€ HEMOCPEACTBEHHO CNEAYIOT 338 HUMU, HE pas3rpyxaTcs.
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KpomMe TOro, wu3obpeteHne OTHOCUTCA K CNocoby  BbIrPy3Ku
bunbTpaUNOHHBIX KeKoB w3 ¢uabTpa C BepTUKaJAbHbIMKM nNaacTUHaAMK,
MMEKLLEro N0 MEeHbLIeW Mepe OA4HY W3 BbIWEYNOMAHYTbIX XapaKTepuCTUK,
NPUYEM YyKas3aHHbIKW Cnocob OTANYaeTca TeM, UTO KaXAblh BHELWHUN
KONNEeKTop nponyckaetr u4epe3 ceba noTok dunbTpata, HanpasseHne
KOTOPOro MEHSAT B COOTBETCTBUM C 3afaHHbIM LWUKIOM, U TEM, YTO LUKIbI
BCEX BHELWHUX KONNEKTOPOB WAEHTUYHbI W WUMET caBur no d¢ase
OTHOCUTENbHO ApYr Apyra. B KaXxaoOM BHELWHEM KONNEKTOpe W3MEHEHUS
Hanpas/eHUs NOTOKa COOTBETCTBYIOT nepexogaM OT 3Tana dunabTpaunm K
3Tany pa3rpy3ku NAaCTUH, COEAMHEHHbIX C 3TUM KOJNJIEKTOPOM, U HaobopoT.
Ha kaxpoM 3Tane pasrpy3ku pasrpyxXarT TONIbKO MAACTUHbI, COeAUHEHHbIE
TO/IBKO C OAHWM BHELWHWUM KOJIJIEKTOPOM, ApYyrne nnacTuHbl Npu 3TOM
NPOAO/KAKT oOCywecTBnaTb dunabTpayno, obecneunBas TakuMm obpasom
HenpepbiBHOE U3BAedYeHne punbTpaTta. ITO FrAPAHTUPYET, YTO ABE CMEXHble

NnaacCTtuHbl HUKOTAA HE pa3rpyxaroT OgHOBPEMEHHO.

LlMKAbl M3MEHEeHWa HanpasieHUsa MNOTOKOB (punbTpaTa BCEX BHELHUX
KONNIEKTOPOB MPEeAnoYTUTENIbHO CABWHYTbI Mo ¢a3e Ha OAMH M TOT Xe
WHTEpBan BpeMeHu. SDTanbl @GUAbTPpaAUMKN KaXAoOW HE3aBUCUMOW rpynnbl
NNACTUH AO0/MKHbI ObITb CABUHYTbI MO )a3ze Ha OAMH WM TOT Xe WHTepBan
BPEMEHU, YTOObl OrpaHNUYUTbL U3MEHEHUSA NOTOKa (uabTpaTa, U3BAEKAEMOrO

n3 punbTpa.

B COOTBETCTBUM C NMEPBbLIM BapuaHTOM HanpaBJieHMe NnoToka dunbTpaTa
MEHSIIOT NOCPeACTBOM HAcoCa Yepe3 HarHeTaTesibHbii KOHTYpP, KOTOPbIN
BbIMOJIHEH C BO3MOXHOCTbI COEAMHEHUS BbIXOAA YKa3aHHOro Hacoca C
KaXAblM U3 BHELWHWUX KOJIJIEKTOPOB. ITOT HAcoc nogaetr dunbTpar
NMONEPEMEHHO B KaXAblil U3 BHELWHUX KOJJIEKTOPOB MO4 AaBJ/IEHUEM,
NnpeBbIlWAaWUM aaBneHne ¢unbTpa, co3gaBas TakuM 06pa3oM MOBbILWEHHOE
JaBJieHMe [ANna COOTBETCTBYWLWMX MNAACTUH AN OCYLWECTBAEHUS  UX

pasrpysKku.
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B cooTBeTcTBMM CO BTOPbIM BapuaHTOM HarnpasJieHMe MOoTOoKa
dunbTpata MEHAKWT nocpeacTtsBoM 6annoHa uM36bLITOYHOrO AaB/IEHMUA,
HaMoOJIHEHHOI0 YKa3aHHbIM (UALTPATOM, 4Yepe3 HarHeTaTeNbHbI KOHTYP,
KOTOPbIA BbIMOJIHEH C BO3MOXHOCTbIO COEAUWHEHUSA BbIX0AA YKa3aHHOro
6annoHa u36bITOYHOrO0 fAaBNEHNA C KaXAblM U3 BHELIHUX KOJIJIEKTOPOB. DTOT
6annoH Wu36bITOYHOrO0 AaBNEHUA, HAMNOMHSAEMbI CXaTblM BO34AYXOM npu
nOMOLLN perynsaTopa nepenaga AaBneHus, nogaet dunbTpaT NONEPEMEHHO B
KaXabli n3 BHEWHUX KOJIIEKTOPOB NOA4 AaBAEHWEM, NpeBbIWAWNM
AaBneHue dunbTpa, co3paBas TakuMm 06pa3oM NOBbIWEHHOE AaBneHue ans

COOTBETCTBYROLWMNX NNACTUH ANnd oCyweCTBNeHNUAa UX pa3rpy3ku.

Ona >3Tux nepsBbiX ABYX BapuWaHTOB HarHeTaTeNbHbll  KOHTYP
npeanoYTUTENbHO OoCHaLeH noacoeaAnHEHHOMN napannenbHo
npenoxpaHuTenbHONn nepenuBHon Tpybkom BbicOTOM OoT 1 Ao 5 M Hap
dbunbTpOM U coegnHeH C BHYTPEHHWM NPOCTPAHCTBOM (punbTpa B BEpPXHEW
yacTu pesepByapa YKasaHHOro @uabTpa. 3Ta NpeaoxpaHuTenbHas
nepenuBHaa Tpybka ecTeCTBEeHHbIM 06pa3oM OrpaHuMuYMBaeT NpPoOAYBOYHOE
NOBbILLEHHOE JaBfieHMe ANa NpenoTBpalleHns  pucka MnoBpexAeHus

(GUNbTPYIOWKNX 3N1EMEHTOB NAACTUH.

B coOoTBETCTBMM C TPETbLMM BapuUaHTOM HanpaBaeHue notoka punbTpaTa
MEHSAIT NOCpeaAcTBOM 6ansioHa, HANOMHEHHOro0 yKa3aHHbIM UNbLTPATOM Nopa
Harpy3kom Ha @uUAbTpe UM COEAMHEHHOr0 C pe3epByapoOM YKa3aHHOro
¢dbunbTpa B ero BepxXHen 4actu, NnpuyeM 3TO0 U3MEeHEeHMe HanpaBieHUs noToka
OCYLLECTBAAIOT 4Yepe3 HarHetaTesibHbIA  KOHTYpP, KOTOPbIA BbINOJHEH C
BO3MOXHOCTbIO COEAUHEHUS BbIXOA4A YKa3aHHOro 6annoHa C KaxAabiM u3
BHELWHNX KONJIEKTOPOB. JTOT 6annoH, noaBepraeMbli BO3LEUCTBUID TaKOro
e AaBneHus, Kak un puabTp, 3a CYeT coobuweHuss Mexay UuX BEepXHUMU
yactamu, nopaetr GuabTpaT MNOCPEACTBOM  TOJIbKO  CWUbl  TAXECTH
NOMEPEMEHHO B KaXAbli Wn3 BHEWHUX KONNEKTOPOB NOA4 JAaBlEHUEM,
npeBblWAWNM gaBneHne punbTpa, TakuMm ob6pa3oM co3paBas NOBbILWEHHOE
AaBneHue AnNA  COOTBETCTBYWWMX MAACTUH ANA  OCYWeCTB/EHUA  UX

pa3rpysKu.
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B cooTBeTcTBMM C 4YeTBEpTbIM BapWaHTOM HarnpasBjeHWe noToKa
dunbTpaTta MeHAKT nocpeacTsoM 6annOHOB, HAMNOJHEHHbIX YKa3aHHbIM
¢dunbTpaToOM noa Harpy3kom Ha (puAbLTPE M COEAUMHEHHBLIX C pe3epByapoM
YKa3aHHOro ¢unbtpa B €ro BepxXHeW 4yacTu, npuyeM 3TO0 WU3MEHEHUue
HanpaB/eHUs MNOTOKA OCYLWEeCTBASAKT 4yepe3 HarHeTaTeNbHble KOHTYPHbI,
KaXXAblh U3 KOTOPbIX BbIMOJIHEH C BO3MOXHOCTbIO COeANHEHNSA BbIX0AA O4HOIO
N TONBbKO OAHOr0 W3 YyKasaHHbIX 6annoOHOB C OAHWM WU TOAbKO OAHUM U3
BHELWHNX KONNEKTOPOB. DT 6annoHbl, nogBepraemMble BO3AEUCTBUIO TAaKOro
XXe paBneHus, Kak u punbTp, 3@ CYET COeaMHEHUSA UX BEpXHUX vacTen,
noaarwT @uabTpaT MNOCPEACTBOM TOJMbKO CWUAbl TAXECTU MNONEepeMeHHO B
KaXablh W3 BHEWHUX KONJIEKTOPOB NOA4 AaBJE€HUWEM, MNpEBbIWAWNM
AasneHue ¢unbTpa, TakuM 06pa3oM co3paBas MOBLbIWEHHOE AaBsieHue Ansd

COOTBETCTBYROLWMNX NMNNACTUH ANnd OCylweCTBNEHNUA UX Pa3rpy3ku.

Ana 3TUX NOCNeAHMX [ABYX BapWMaHTOB BEPXHSAS 4acTb 6asniioHOB
NpeanoYTUTENbHO PacMofloXXEeHa Ha BbicoTe oT 1 A0 5 M Hag ¢unbTpoMm.
CnepoBaTenbHO, 3TO €CTEeCTBEHHbIM 06pa3oM OrpaHWYMBAET MNpPOAYBOYHOE
n36bITOUHOE JaBfieHMe AN NpeaoTBpaALWLEHUS  puUCKa  MOBPEXAEHUS

bnnbTPYyOLWKNX 3N1EMEHTOB NNACTUH.

AOpyrue npeumywectsa 6yayT oO4YeBUAHbI CNEeuNanucTty B [aHHOMN
obnactu  TEXHWKM NOCAEe  MNPOYTEHUS  HUXECNeaywwux MNpUMEPOB,
NPOUNNOCTPUPOBAHHbIX CONpPOBOAUTENBHbIMU yepTexamu, KOTOpble
npeacTaBieHbl B KayeCcTBe npuMepa:

— Ourypa 1 n3obpaxaetr  nNepCcrneKTUBHbIN BUA  ABOWHOIO
3Be30006pa3Horo dunbTpa, NpeanoXeHHoro B COOTBETCTBUU C
n3obpeteHnem, 6e3 KpblLLKH,

— Gurypa 2 wu3obpaxaeTr BuA CBEpXy MW3BECTHOMo ABOWHOrO
3Be3p006pa3Horo dunbTpa, pesepsyap KoToporo obpe3aH Ha ypoBHe Tpybok

NAacTUH YKa3aHHOro dunbTpa,
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— Gurypa 3 wu3obpaxaeT BW4 CBEpXy W3BECTHOM0 OAWHOYHOrO
3Be3p006pa3Horo dunbTpa, pesepsyap KoToporo obpesaH Ha ypoBHe Tpybok
NAAaCTUH YKa3aHHOro hunbTpa,

— urypa 4 wusobpaxaeT BuA CBepxy [ABOWHOIo 3Be340006pa3HOro
bunbTpa, NpeasioXEeHHOro B COOTBETCTBUMU C n3obpeteHunem,
npencraBneHHoro Ha OUlr. 1, 6e3 KpbILwKHU,

— ®urypa 5a uzobpaxaet Bug cBepxy OAMHOUYHOrO 3Be34006pa3HOro
dbunbTpa, NpeanoXeHHOro B COOTBETCTBUM C n3obpeteHnem, 6€3 KpbIWKH,

— ®urypa 5b mnzobpaxaet Bua csepxy uabTpa, NpensioXeHHOro B
COOTBETCTBUM C wu306bpeteHueMm, 6e3 KpbIWKN WU C nNnacTUHaMp,
pacnosioXXeHHbIMU NapanniencHo,

— Ourypa 6a wusobpaxaer noppobHbIM NEepCneKTUBHbLIA  BUA
OLMHOYHbIX MJACTUH U ABOWHbLIX NJACTUH U COEAMHAKLWEro nx nartpybka B
BapuaHTe OCywWw,ecTB/eHnsa n3obperteHns, nokasaHHoM Ha OUl'. 1,

— ®urypa 6b nzobpaxaet BuA nNnacTuMHbl, NOKazaHHOW Ha OUI. 6a, B
rOpM30OHTaNIbLHOM pa3pese A,

— Gurypa 7 usobpaxaeT pa3pe3, nokasbiBawwmn 6onee noapobHO
coefuHeHne Mexay Tpyobkon dunbTpylowen naacTuHbl U COEAUHUTENbHbIM
naTpybkoM, NnokasaHHbIM Ha OUT. 6a,

— Ourypa 8a wu3zobpaxaeT pasBepHYTbIM CXeMaTuyeckui Bua B
pa3pe3e 4eTblpex CMeXHbIX nMAacTUH, Ppa3rpyXaembiXx OAHOBPEMEHHO
COrNacHoO U3BECTHOMY crnocoby,

— Gurypa 8b wn3obpaxaeT pa3BEepHYTbIn CXeMaTudeckui BuA B
pa3pe3e 4eTblpexX MNAacTUH, U3 KOTOPbIX [ABE HECMeXHble MNJAaCTUHDbI
pa3rpy»xatwT CcornacHo cnocoby, npeanoXXeHHOMY B COOTBETCTBUM C
n3obpeteHnem,

— Gurypa 9 wu3obpaxaeT cxeMy NepBOoro BapuaHTa cnocoba,
NpeasiIodXeHHOro B COOTBETCTBMMU C n3obpeteHunem,

— Gurypa 10 wun3o06bpaxaeT cxeMmMy BTOpPOro BapuaHTa cnocoba,
NpeasiodXeHHOro B COOTBETCTBMMU C n3obpeteHunem,

— Gurypa 11 wu3obpaxaeT cxeMy TpeTbero BapuaHTa cnocoba,

npeanoXxXeHHoro B CoOoTBeTCreBmn C VI306peTeHVIeM,
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— Ourypa 12 wn3obpaxaeT CXeMy 4YeTBepToro BapuaHTa cnocoba,

npeanoXxXeHHoro B CoOoTBeTCreBmnn C VI306peTeHVIeM.

B oCTanbHOW 4yacTu oONMCaHWa CYUTAETCA, 4YTO TEPMUH "BbICOKMA"

AL

OTHOCUTCA K BEPXHUM 4acTaAM, a TEepMUH "HU3KUN" OTHOCUTCA K HUXKHUM
yacTtaMm Ha OUT. 1 un OUTI. 6-12. OanMHaAKOBbLIE 3/1IEMEHTblI UMET OAUHAKOBbIE

CCbI1IOYHbIE NMO3ULINNA.

N3BeCTHbIN GuabTp 1, nNokKa3aHHbIn Ha OUT. 2 wnan OUT. 3,
npeacrasngaer cobonm unbTp-npecc ¢ BepTUKaANbHbIMM NAacTUHaMU 2 AN
pasgeneHna Xuakon u TBepaon dasbl 3arpyxaemon cycneHsun. OH
COAEPXKUT LUAMHAPUYECKUIA pe3epByap 3 C KOHUYECKOW HUXHen cteHkon 30
N KynonoobpasHy CbEMHYK KpblWKYy 31, noka3aHHble Ha OUI. 9-12.
MnacTuHbl 2 NnoaBeLweHbl BEPTUKANbHO BHYTPU pe3epByapa 3 U pacnosiOXeHbl

paavanbHo B opMe 3BE34bI.

N3BecTHble ¢GunbTpbl 1 Manoro aAvaMmeTrpa, NokKasaHHble Ha OUT. 3,
OCHalWeHbl OAWHAKOBbLIMM NNACTUHAMM 2, COEAUHEHHbLIMN 4Yepe3 CTeHKy 32
pesepByapa 3 W30rHYyTbIMM TpybkamMu 4, Ha3blBa€MbiMU "BbIXOAHbIMU
Tpybkamun dunbTpaTta”, C BHEWHWUM KOJIJIEKTOPOM 5, KOTOpbIM NpPOXOAMT

BOKpYr punbTpa (0ANHOUYHOE 3Be34,006pa3Hoe pacnosloXeHue).

N3BecTHble punbTpbl 1 60AbWOrO AnameTpa, NOKa3aHHble Ha OUI. 2,
OCHalleHbl nAacTUHaMuM 2 ABYX Ppas3HblIX TUNOB: MJAaCTMHaMU 2 C OAHUM
bunbTpYOWMM 31EMEHTOM 22, Ha3biBA€MbIMWU OAWHOYHbLIMK naacTuHammn 20,
W nnacTMHamun 2 C ABYMSA (UALTPYIOWMMU 3/1EMEHTaMuM 22, Ha3biBa€MbIMU
ABOMHBbIMU naacTuHamu 21. OanHOYHbIE NnactuHbl 20 U ABOWHbIE MJACTUHbI
21 coepunHeHbl 4yepe3 CTeHKy 32 pe3epByapa 3 BbIXOAHbIMU Tpybkamu 4
dunbTpata C BHEWHWUM KonnektopoMm 5 (aBonHOe 3Be3aoo0b6bpasHoe
pacnonoxeHune). B aTUX cnyyaax BCe naacTUHbl 2 CrPyNnUpoBaHbl No napam,
npuyeMm oauMHo4yHasa nnactmHa 20 u CMexHasa ABOWMHAA njaacTUHa WMEKT

0o6Ly0 BbIXOAHYO TPYOKY 4 dhunbTpaTa.
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MokasaHHbIN Ha OUT. 1 punbTp 1 aBnaeTca ABOMHbLIM 3B€34,0006pa3HbIM
bunbTpOM, nNpeanoXeHHbIM B COOTBETCTBMM C u306peTeHueM, B KOTOPOM
BEpPTUKAJIbHbIE MAACTUHbI 2 CO€AMHEHbl HE3aBUCUMbIMWU Tpynnamm C Tpems
OTAE/IbHbIMU BHELWHUMU KoJanekTopamMun 5. Takmm o06pa3omM, oaHa TpeTb
OAMHOYHbLIX nNnactuH 20 u ABOWHbLIX NAacTUH 21 CcOeAuMHEHbl C NepBbiM
BHEWHNUM Konnektopom 50, BTOpas TpeTb - CO BTOPbIM BHELIHUM
KONNEeKTopoM 51, n TpeTba TpeTb — C TPETbUM BHELWHUM KOANEKTopoM 52.
Kaxxpasa oauMHouHasa nnactmHa 20 coeaMHeHa C ABOWHOW nnacTtuHom 21
natpybkom 23, TakuMm ob6bpa3om obpasysa napy nnactuH. [lBoMHas nnacTtuHa
21 Kaxaon napbl coegMHeHa C OAHWUM U  TOAbKO OAHWUM BHELIHUM

KONNIEeKTOPOM 5 nocpencTBOM BbIXOAHOW Tpybku 4 unbtpaTa.

B AaHHOM npumepe kKonuMyectBO N BHELWHWUX KOJINEKTOPOB 5 paBHO
TpeM. Ana N BHewHUX KonnektopoB 5, rae N 6onblie nau paBHo Tpem, byaer
N He3aBMCUMBLIX rpynn naacTuH 2, Kaxaasa U3 KOTOpPbIX COeAMHEHa C O4HUM

n3 N BHELIHUX KONNEKTOpPOB 5.

TakuMm obpa3om, kak BuaHo n3z OUl. 4, Bo BCex napax njaacTuH 2 Tpu
nocnepoBaTesibHble nNapbl MAACTUH 2 CO€AUHEeHbl C TPEMS BHELWHWUMHU
konnektopamn 50, 51, 52. OagnHoYHbIe NnacTuHbl 20 U ABONHbIE NMAACTUHDI
21 o4HON N TOM Xe napbl pa3aeneHbl ABYMSA njaactuHamu 2. MNapbl naacTuH 2,
coeAuHEeHHble C OAHUM M TeM Xe BHewHuM konnektopoMm 50, 51 wmnn 52,
obpa3yloT, Takum 06pa3oM, HE3aBUCUMYK Tpynny HECMEeXHbIX NAacTuH 2.
CnepoBaTtenbHO, (UNBLTP COAEPXUT TPU HE3ABUCUMBLIX FPpynnbl NaacTtuH 2. Ha
OUl'. 4 nepsag He3aBUCUMMAA rpynna nNaacTuH 2 0603HayYeHa YepHbIM LBETOM,
BTOpas rpynna — WTPUXOBKOW, U TPeTbA rpynna — 6ensiM LBETOM. Kak BUAHO
N3 yepTtexa, ABOMHaAA nnactuHa 21 nepsoi rpynnbl (4epHas) cnepyert 3a
OAWHOYHOMW nnactmHon 20 TpeTben rpynnbl (6benad), 3ateM ABOWHaA
nnactuHa 21 BTopow rpynnbl (WUTPUXOBAHHANA), 3aTe€M OAMHOYHAA NjaacTUHa
20 nepsou rpynnbl (4epHasa), 3aTeM ABOMHAaA naacTuHa 21 TpeTben rpynnobl
(benas), 3ateMm oaMHOYHaaA nnactmHa 20 BTOpoin rpynnbl (WTPUXOBAHHaA),
3aTeM ABOMHaA nnactuHa 21 nepsou rpynnbl (4epHas) un T1.4. OAWMHOYHbIE

nnactuHoel 20 W ABOWHbIE NAACTUHbLI 21 OAHOW WM TOW Xe napbl KU3-3a
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pacCTOSAHMA MexAay HUMU 6onblle He COeAUHEHbI APYr C APYrOM Yyepes3 CTEHKY
32 pe3epByapa 3, KakK B W3BECTHOM YpPOBHE TEXHWKU, a BMECTO 3TOro
COeUHEHbl NOCPeacTBOM CbEMHOro nartpybka 23, nokasaHHoOro Ha OUl. 4
LBETOM Ipynnbl HE3ABUCUMbIX MNAACTUH, K KOTOPON NaTpybok 23 oTHOCUTCA. B
9TOM CXeMe pacnosioXeHusa GuabTpyowme 3eMEHTbl OAHOW U TOW Xe rpynnbl
He SABAAKTCA CMEeXHbIMWM. B cnydyae, noka3aHHOM Ha OUI. 4,
NCNONb30BaHHbIE TpU TuUNa npeacraBneHns (YepHbi, WTPUXOBAHHbLIA W
6enbin) BbIAENAIT pasfNyHbie KOHTYPbl UMPKYNAUUM NOTOKA 4vepe3d Tpyobku

200, natpy6bku 23 n BbiIXogHble Tpybku 4 punbTpaTa.

B aToM npumMepe kKonunyectso N BHEWHUX KONNEKTOPOB 5 paBHO TpeM, a
OAMHOYHAA nnactuHa 20 n ABOMHAA nNnaacTtuHa 21 oAHOW WM TOW Xe napbl
pasgeneHol AByMsa nnactuHamun 2. na N BHewHwux konnektopos 5, rae N
6onbwe namM paBHO TpeM, OAMHOYHAA nnactmHa 20 n ABOMHAA nnacTuHa 21
O4HOM W TOMW Xe napbl pas3aenieHbl ABYMSA UAW APYTMM YETHbIM KOJIMYECTBOM

naacTtuH 2.

Kak BugHO n3 OUI. 6a n 7, BCe OAWHOYHble nnacTtuHbl 20 n BCe
ABOWHbIE NAACTUHBLI 21 COOTBETCTBEHHO CoAepXXaT OAUH U ABa (PUNbTPYOLLUX
dJlIeMeHTa 22, KaXAabl M3 KOTOPbIX COCTOUT M3 C/IUBHbIX KaHanoB 220 u
TKaHuM 221. 3T punbTpylowmMe sneMeHTbl 22 coeaunHeHbl ¢ Tpybkamn 200
nnactuH 2. Kaxpabli coOeauHuUTenbHblM naTtpybok 23 coeguHSAET yKasaHHble
Tpybkn 200 nap nnactuH 2, 06pasya MOCTUK MexXay HUMU. YNNOTHUTENbHbIE
npoknagkun 230, pa3MmellieHHble Mexay Tpybkamm 200 M KaxabiM M3 ABYX
TOpuoB naTtpybkoB 23, CXaTbl NPOBOAOYHbLIMU MPYyXUHamu 231, KOTOpblE
NPUKAAAbIBAOT AOCTAaTOUYHYKO cuny anga obecnedeHns ynnoTHeHuda. Kak
nokasaHo Ha OUI. 6a, dunbTpylwmMe 3neMeHTbl 22 CoAepXaT MHOXECTBO
C/IMBHbIX KaHanos 220, KaXAbl U3 KOTOPbIX PacrnosioXXeH B OoTAeNneHun 222,
0bpa3oBaHHOM B TKaHW 221. 3Tu otaeneHusa 222 MoryT 6biTb 0bpa3oBaHbl,
HanpuMmep, NoCpeacTBOM BbINOJIHEHNS WBOB 223 Ha YKAa3aHHOW TKaHu 221.
TN punbTpyowme snemeHTbl 22 nogpobHo onuncaHbl B nateHTe EP226478,
BK/IOYEHHOM B HaCTOAWYI 3adaBKy MNOCpPeacTBOM ccbiikun. Ha OUI. 6b

n3obpaxeH PUALTPYIOLLUA dN1eMeHT 22 B pa3pe3e, U BUAHO, YTO OTAEeNeHuns
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222, NOCKOJIbKY OHMW SABAAKTCA Y3KMMU, HAAYTbl OTHOCUTENbHO cnabo u,
cneposaTesibHO, obecneumsaloT BO3MOXHOCTb bonee 61n3Koro
pacnonoOXeHNa YyKas3aHHbIX (UALTPYIOLWUX AEMEeHT ApPYyr K Apyry, 4eM B
cnyyae  TpaguUMOHHBIX  (DUABTPYOLWKUX 3SNEMEHTOB, He coAepXalimx

oTaeneHus 222.

MokasaHHbin Ha @OUI. 5a dunbTp 1 49BNSeTCa  OAMHOYHbLIM
3Be34006pa3HbiM  PUABTPOM, npennoXXeHHbIM B  COOTBETCTBUM  C
n3obpereHneM, B KOTOPOM OAWMHAKOBble MAACTUHbI 2  COEAUHEHDI
HEe3aBUCUMbIMW FPynnaMn C ABYMS OTAE/IbHbIMW BHELWHWUMW KOANEKToOpaMn 5.
TaknMm 06pa3oM, ogHA MNOJSIOBUMHA NJACTUH 2 COeAMHEHa C NepBbiM BHELLUHUM
konnektopom 50, a BTOpas NOAOBMHA — CO BTOPbIM BHELWHWUM KOJANEKTOPOM
51.

Moka3aHHbIn Ha @OUI. 5b dunetp 1 asnaetca GUALTPOM,
NpeasioXXeHHbIM B COOTBETCTBMM C M306peTeHueM, B KOTOPOM NAACTUHbI 2
pacnonoXeHbl NapaasienbHO U coeguHEHbl HE3AaBUCUMbIMU FpynnaMun C ABYMSA
OTAE/IbHbIMU BHELWHUMU KosjaekTopamn 5. TakuMm obpas3om, oaHa NOAOBUHA
nnacTmH 2 coeauvHeHa C MnepBbiM BHEWHWM konnektopom 50, a BTOpas
NOSIOBUHA — CO BTOPbIM BHEWHMM KonnektopoM 51. Takum ob6bpasom, Kak
BuAHO n3 OUI. 5a u 5b, BO BCex nnactmHax 2 pBe nocaeaoBaTesibHble
NNACTUHbI 2 COeAUHEHbl C ABYMSA BHEWHUMKU konnektopamn 50 n 51. Takum
obpa3oM, nnNacTuHbl 2, CcOeAUHEHHble C OAHMM U TEeM XE BHELHUM
konnektopom 50 wunum 51, o06pasyoT He3aBUCUMMYK T[Pynny HECMEeXHbIX
nnactuH 2. CneposatenbHO, PUALTP COAEPXUT ABE HE3aBUCUMbIX FPynmbl
nnactuH 2. Ha O®WUI. 5a mn 5b nepeasa HezaBucumasa rpynna nnactumH 2
ob603HauyeHa 4YepHbIM LBETOM, a BTOpas He3aBUCUMMAa rpynna naactuH 2
obo3HaueHa wWTpuxoBkKon. Kak BMAHO M3 4yepTexa, naacTtuHa 2 nepBou
rpynnel (4epHasa) cnepyeT 3a NAacTMHOW 2 BTOPOU rpynnbl (LUTPUXOBaHHANA),
3aTeM njactuHa 2 nepson rpynnbl (4epHasa) u T.4. B 3TOM Cxeme
pacnonoxeHna uAbTpyOWNe 31eMeHTbl 22 OAHOW W TOW >Xe rpynnbl He
ABNAKTCA CMEeXHbiMU. B cinydyae, nokasaHHoOM Ha OWUI. 5a, n B cnyuae,

nokaszaHHoM Ha O®UI. 5b, wucnonb3oBaHHble ABa TunNa npeacraBieHUsN
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(4EepPHbIN M LWITPUXOBAHHbLIN) BbIAENAOT pa3jIMuHble KOHTYpPbl LUPKYAALUK

noToka yepes Tpybkn 200 u BbIXoAHblE TPYOKKN 4 dunbTpaTa.

B n3BECTHOM ypoBHE TeXHUKU GUAbTPAUMOHHBLIN UUKA dunbtpa 1
pa3geneH Ha ABa 3Tana: 3tan duabTpauuu M 3Tan pasrpysku. Bo Bpems
3Tana dunbTpaumm pesepsyap 3 dwunbTpa 1 HANOAHAKT CyCneH3nen,
nognexawen dunbTpaunn. 3aTEM B YKa3aHHOM pe3epByape Co3patoT
NOBbILLEHHOE fAaBfeHuMe, B TO BpeMsA KakK naacTuHbl 2 noasepratT
BO34ENCTBUID NMOHUXEHHOro aasBneHna depes unx tpybky 200. B 3TomM cnyvae
xnakaa @asa CyCneH3uMu npoxXoaAuT 4epe3 TKaHu 221 punbTpyrowmnx
3/1eMeHTOB, a TBeppasa dasa oCTaeTCa Ha MOBEPXHOCTU YKa3aHHbIX TKaHeMu
221, obpasysa GpuabTpauMoOHHbIM Kek 6. Bo BpeMa aTtana duabTpauum TKaHu
221 npuxuMmawT K CAUBHbIM KaHanam 220 dwunbTpylowero sfemeHta 22.
JTan GuUAbTpauMKn 3aKaH4YMBaeTCHa, Korga ConpoTuBiaeHne (puabTpaLUOHHbBIX
KeKoB 6 MNOTOKY XWAKOCTU CTAHOBUTCA C/AMLLIKOM BbICOKMM. 3aTeM
Heob6XoANMO OTAENUTb PUALTPALNOHHBbIE KEKN 6 OT TKaHu 221, 4TO aBASAETCA
3TanoM pa3srpy3ku. MHorune cnocobbl pasrpy3ku obecneumBatoT BO3MOXHOCTb
oTaeneHns @GuUAbTPAUMOHHbIX KEKOB 6 0T (UABTPYKOLWNUX 3EMEHTOB 22,
OAHAaKoO, Kak BngHo u3s ®UI. 8a, 3To 4acTo BK/IKYAET B cebsa HanpaBneHue
NPOTMBOTOYHOW TeKydyen cpeabl OAHOBPEMEHHO BO BcCe duUAbTpyOLWME
3NeMeHTbl 22, KOTOpas HapyBaeT ux dunbTpylowmne TKaHn 221 M npoxoauTt
yepe3 yKa3aHHble TKaHu 6e3 npoxoxaeHuna yeped PUNbTPAUMOHHBLIA KEK 6,
TaknMm 06pa3oM cayBas yKas3aHHbIn Kek 6 C ¢uabTpyowero snemeHTa. Bo
BpeMSA NpPOAYBKW (GUNLTPYOLWAA TKaHb 221 HaayBaeTca M CMewaeTca oT
CAuMBHbIX KaHanoB 220. Teky4yasa cpega, ucnoab3dyemasas ANga OTAENeHusd
bUNbTPpaALMOHHBIX KEKOB, MOXEeT, B 4YaCTHOCTW, npeacraBaatTb cobon

¢bwunbTpaT, BOAY, BO3AYX MK nap.

Hanbonee o6bwnin cnoco6 pa3rpy3ku Ha3blBAe€TCA  pas3rpysKoun
NPOTUBOTOKOM puabTpaTa. icnonb3dyeMblid punbTpaT Hanbonee 4yacTo XpaHaT
BO BpeMsa 3Tana duabTpaunn B 6annoHe, Ha3biIBaeMOM "MPOAYBOYHbLIM
6annoHoM", pacnonoXeHHOM Hag ¢punbTpoMm 1. Bo BpeMa 3Ttana pasrpysku

nocsie BbiNycKa B aTMoC(depy Bo3ayxa U3 pe3epByapa 3 yKa3aHHOro ¢punbtpa
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1 ykKazaHHbIn duabTpaT nopatT 06paTHO noa L[EeNCTBUEM TONbKO CWJbl
TAXECTN BO BCe unbTpyowme aneMeHTol 22 ¢punbtpa 1. lNocne otaeneHuns
OT dunbTpylowero sneMeHtTa 22 @uUAbTPAUMOHHbIE KEeKM 6 B CYCNeH3uu

MeXAy nnacTuHaMu 2 ocefatoT Ha AHO (unbTpa 1 nepesn U3BNEYEHUEM.

N3 ®UI. 8a BMAHO, YTO B M3BECTHOM ¢punbTpe 1 BO BpeMs 3Tana
pa3rpy3ku BbIFpyXxaemble Kekun 6 obpaweHbl apyr K apyry. Heobxoaummo
obecneuynTb OTCYTCTBME KOHTAKTa YKa3aHHbIX KEKOB 6 Apyr C APYroM npu ux

oTAeneHun ot GUNbTpyoWen TKaun 221, HagyTon GUNbTPaToOM.

MuHuManbHOe pacctoaHne E1 Mexay BepTUKanbHbIMM OCAMU ABYX
CMEXHbIX (UALTPYIOWNX 3SNeMeHTOB 22 wu3BecTHoro ¢uabTpa 1, Kak
npaBun0, COOTBETCTBYET CYMME CNEeAYIOWNX PACCTOAHUN:

— MakKCUMManbHOEe paccTosaHue el HaAyBaHUSa MexXAay BepTUKanbHOWU
OCbl0 NepBoro uUAbLTPYKOLLEro afneMeHTa 22 U ero puAbTPYKLLEN TKaHbKO
221, HapyTon OUAbTPATOM,

— paccTosHue e2 oTaeneHusa punbTpauMOHHOIro Keka 6 OT yKa3aHHOro
dunbTpyOWeEro anemenTa 22,

—  MaKCUManbHO aAonycrtnMas TOJILLMHA e3 yKa3aHHOro
(bunbTpauMOHHOIO Keka 6,

— MaKCMManbHOe paccTosHue el HagyBaHusa Mexay BepTUKanbHOWU
OCbl0) BTOPOro (uabTPpywLEro snemeHtTa 22 u ero GuabTpyLWEN TKaAHbKO
221, HapyTon UNbTpaTOM,

— pacCcTosHue e2 oTaeneHusa punbTpauMOHHOIro Keka 6 OT yKa3aHHOro
BTOPOro GunbTpyoLWero ajieMeHTa 22,

—  MaKCUManbHO aonycrtnMas TOJILLMHA e3 yKa3aHHOro
dbunbTpaLMoOHHOro Keka 6,

— 6e3onacHoe paccTtosHue e4 Mmexay obpaweHHbIMU ApYyr K ApYyry

(bUNbTpaUMOHHBIMUK KEKaMK 6.

El=(2xel)+ (2xe2)+ (2 xe3)+e4
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Hanpumep, B crydyae MaKCUMasbHOr0O paccToaHusA el HaayBaHud,
paBHoro 25 MM, paccroaHua e2 otaeneHua, pasHoro 10 MM, MaKCUMaibHO
AOMNYCTUMOWN TOJNUWMHBLI €3, paBHOW 25 MM, M 6e30MacHOro paccTosaHusa e4,
paBHOro 4 MM, MMHUManbHOE pacCcToaHue E1 mexay BepTuKanbHbIMU OCAMU

ABYX CME@XHbIX (GUNBbTPYIOLWNX 3J1EMEHTOB 22 COCTaBuT 124 MM.

Kak noka3aHo cxematudyeckm Ha OUI. 8b, roe otpeneHusa 222,
n3obpaxeHHole Ha OUI. 6a, He npeacTtaBneHbl, B MNpPeanOXeHHOM B
COOTBETCTBMM C wu306bpeTeHMeM dunbTpe 1 BbIrpyXaemble Kekn 6 He
ABNATCA obpalleHHbIMU ApYr K APYrYy BO BpeMSA 3Tana pa3rpy3Ku rpynnbl
HE3aBUCUMbIX NAACTUH. KaxAabll BbIFpyXaeMblil Kek 6 obpaweH K
obpazyeMoMy KeKy 6, KOTOpbIA He OoTAeNnseTcsa, noa KOTOpbIM (punbTpyloLLas
TKaHb 221 He HapyTa U KOTOPbIA MMEET MEHbLUYIO TOJILUHY, KOTOpas MOXeET
6bITb paccymMTaHa Kak PyHKUNA TOLLMHbI YKA3aHHOIMO BbIFPY>XaeMoro Keka 6.
Ona obecneyeHna OTCYTCTBUA KOHTAKTA MEXAY BbIFPYXaeMblM KEKOM 6 U
obpaweHHbIM K HEMY obpa3yeMbliM KEKOM 6 HeobxoamMo obecneuntb Mexay
HUMU 6e3onacHoe paccTosaHue e5. Taknm 06pa3oM, BO BpEMA OCaXAEeHUsa 3TO
npeaoTepawlaeT NpuX1UMaHue BbIrPy>KaeMoro Keka 6 K obpaweHHOMY K HeMY
obpazyeMoMy KeKy 6 NOTOKOM CyCNeH3Mu, NPOHNKAWEN B NOCNEAHUN.

1o 6e3o0nacHoe paccTosHMe e5 paccuuTbiBalOT no cnepyowen
dopmyne:

e5=hxVf/Vvd

— rae h — 210 BbICOTA DUALTPYOWErO 1IEMEHTa 22,

— Vf - CKOpOCTb NOTOKA CyCneH3nun, NpoHnKawuwen B obpasyemMbiin Kek

— Vd - CKOpOCTb OCaXAeHUa Keka 6 B CyCneH3uu.

MuHuManbHoe paccTtosHue E2 mMexay BepTUKaNbHbIMM OCAMMU ABYX
CMEXHbIX (GUNLTPYIOLWMUX 3NEMEHTOB 22 ¢unbTpa 1, NpPeasioXXeHHOro B
COOTBETCTBUNU C U306peTeHUeM, COOTBETCTBYET CyMMe CleaylLlmnx

pPacCTOSAHUNI:
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— MaKCUMManbHOE paccToaHue el HaAyBaHUSa MexXAay BepTUKanbHOWU
OCbl0 NepBoro uabTpywero ajeMeHTa 22 u ero QpuabTpylLwen TKaHbIO
221, HapyTON (PUNBLTPATOM,

— paccTosHue e2 oTaeneHusa punbTpauMoOHHOIro Keka 6 OT yKa3aHHOro
nepBoro (punbTPYHOLWEro 3NeMeHTa 22,

—  MaKCUManbHO aonycrtnmas TOJILLMHA e3 yKa3aHHOro
dbunbTpauMOHHOro Keka 6,

— MaKCUMManbHOe pacCTosHMe €6 Mexay BepTUKaNbHOW OCbi BTOPOro
dunbTpylowero asneMeHtTa 22 u  ero  GuabTpywwen TKaHb 221,
NPUXUMAEMON K YKA3aHHOMY (DUALTPYIOWEMY 3NEMEHTY 22,

— TonwmHa e7 obpasyemMoro keka 6,

— 6e30nacHoe paccTosiHue e5.

E2=el+e2+e3+e5+e6+e7

B cnyyae npepiioXXeHHOro B COOTBETCTBUU C M3o0bpeTteHnem dunbTpa 1
C ABYMS BHEWHWUMU KONANEKTOpPaMW, HanpuMMmep, MakCMMasbHOMY PaCCTOSHUIO
el HaayBaHWA BEANYNHOU 25 MM, pacCTosaHuIo e2 oTaeneHusa senmumHon 10
MM, MaKCMMasibHO AONYCTUMOMW TOJLWMHE e3 BennynHoum 25 MM, BbicoTe h
BennynHon 3000 MM, ckopoctmn Vf noTtoka cycneH3umn senuuyuHom 0,8 mm/c,
ckopoctn Vd ocaxaeHus senmumHon 200 MM/C, MAKCUMaNIbHOMY PACCTOSAHUIO
€6 Be/INYNHOM 6 MM M MaKCUManbHO AONYCTUMON TonwmHe €7 BennynHom 18
MM  6yaeT COOTBETCTBOBATb MWHUMaANbHOE  pacctosHne E2  mexpy
BEPTUKANbHbIMWU OCAMU ABYX CMEXHbIX MGUABTPYIOLWNX SN1EMEHTOB 22, paBHOE
96 MM. TakuMm o6pa3omM, pacctosaHue E2 6onee uem Ha 20% MeHbLe

pacctoaHusa E1.

BbiluenpuBeAEHHbI NpPUMEP MNOKa3blBaeT, 4YTO B MNPEANOXEHHOM B
COOTBETCTBMU C u306peTeHneM dunbTpe 1 MUHUMaNbHOE PAaCcCTOSIHUE MexAay
BEPTUKANIbHLIMMU  OCSIMU  ABYX CMEXHbIX GUAbTPYIOLWNX 3/1eMeHToB 22
YMEHbLIEHO MO CPaBHEHUIO C YKa3aHHbIM MWHWUMaJibHbIM pacCTOSSHUEM B
n3pectHoMm dunbtpe 1. CnepoBaTtenbHO, B NPeasioXXeHHOM B COOTBETCTBUU C

n3obpeteHnem ¢dunbtpe 1 naactuHbl 2 MOryT OblTb pacnosioXxeHbl 6nuxe
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APYr K APYTrY, KOIMYECTBO YKa3aHHbIX NAacTUH 2 MOXET OblTb YBEAUYEHO, U,
Taknm o6pa3oM, naowanb GUABTPOBAHUA YKasaHHOro dGuabTpa 1 MOXeET

6bITb YBEIMYEHA.

Ha ®Ul. 9 nzobpaxeHa cxema nepBoro BapuvaHta cnocoba pasrpysku
dunbTpa 1, NpeanoXeHHoro B COOTBETCTBMM C un3obpereHnem, C TpeMms
BHEWHNUMN Konnektopamn 5. B 3ToM KOHpurypauum BO BpeMs 3Tanos
pa3rpy3kM He3aBUCUMbIX Tpynn MNAACTUH 2 pasHuuy Mexay AaBJIEHUEM
BHYTPU (DUABTPYIOWNX IIEMEHTOB 22 N faB/IEHUEM CHApyXu (pUAbLTPYIOLWMX
31eMeHTOB 22, uU3MepseMyl npu noMowm patuynkos PT pasBneHus,
perynampyT nocpeacTBOM 4acToTbl BpaweHus Hacoca 7. S-obpasHas
npegoxpaHutenbHas nepenvsHas Tpybka 70 coegumHsAeT BbIX0oA4 Hacoca 7 C
BbICOKOW 4acTblo pe3epByapa 3 ¢wuabTpa 1 yepe3 aBTOMATUYECKUW KnanaH
71. BepxHaa 4vacTtb nepenuBHon Tpybkm 70 coeamHeHa C Kpbiwkon 31
dbunbTpa 1 ana obecneyeHnMss BO3MOXHOCTU CBOOOAHON UMPKYNSALMM BO34YXA,
3anepToro Mexay Kpbiwkon 31 pesepsyapa 3 duabtpa 1 M nepenavBHOMU
Tpybkon 70. BbicoTa nepenuBHon Tpybkn 70 dusmyeckn onpepenser
MaKCMMaNbHO  AOMNYCTUMYIO pasHuuy  Mexay  AaBlieHneM BHYTpM
bunbTpyrOWMX 3n1eMeHTOB 22 W [aBi€HWEM CHapyXu QuabTPYyOLKnX
afieMeHToB 22. TakuMm 06pa3oMm, BO BpeMsa 3Tana pasrpy3ku BO BCEX TOUKaX
bunbTpylOWMX 3n1eMeHTOB 22 rpynnbl HE3aBUCUMbIX NAACTUH 2 pa3Huua
MEeXAY AAaBNEHWEM BHYTPU U faB/IEHUEM CHApPYXMW YKa3aHHbIX GUAbTPYOLWNX
3neMeHToB 22 6yaeT MeHblle, 4YeM AaBieHne, COOTBETCTBYHOLWLEE BbICOTE

nepenuBHon Tpybkun 70, HANONIHEHHON NPOAYBOYHOWN TEKYYEN Cpenon.

Bo BpeMsa 3Tana duabTpaunm He3aBUCUMMOW rpynnbl NAacTuH 2,
CBA3AHHOW C HUM, KaxAablil M3 TpexX BHewHuXx konnekrtopos 50, 51, 52
coobuwaerca c obwen Tpybkon 8 dunbTpaTa yepes aBTOMAaTMUYECKUN KnanaH
720, 721, 722. Bo BpeMsa 3Tana pa3rpy3kuv HeE3aBUCUMOMW rpynnbl NAACTUH 2,
CBA3AHHOW C HMM, TOT U3 TpeX BHewHux konnektopos 50, 51, 52, koTopbIn
MMEeeT K 3TOMY OTHoweHue, coobwaeTca C BbIXOAOM Hacoca 7 u4epes
aBToMaTnyecknn knanaH 730, 731, 732. Ecnn 6bl paBneHue HarHeTaHus

Hacoca 7 6b110 TakuMm, 4yTo 6blna 6bl AOCTUTHYTA MakKCMManbHO AONYyCTUMas
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pasHuua Mexany AaBJeHUEM BHYTPU @OUALTPYOWNX 3NEMEHTOB 22 MU
AaBNEeHUEM CHapyXuU (UNbTPYHOLWMUX /IEMEHTOB 22, BCE PUCKU Neperpy3ku
6binn  6bl UCKA4YeHbl 6naropgaps nepennsy MU36bITOYHOW NPOAYBOYHOMU

TeKyuyen cpenbl B pesepsyap 3 puabTpa 1 yepes3 nepennBHyo Tpybky 70.

Ha ®Ul. 10 n3obpaxeHa cxemMa BTOPOro BapmaHTa cnocoba pasrpysku
dunbTpa 1, NpeanoxXeHHoro B COOTBETCTBMM C ulobpeteHnem, C TpeMms
BHEWHUMKN Konnektopamn 5. B 3ToM KOHpurypauum BO BpeMs 3Tanos
pa3rpy3kKM He3aBUCUMbIX rpynn MNAACTUH 2 pasHuuy Mexay AaBJeHUEM
BHYTPU (DUABTPYOLWNX INEMEHTOB 22 U faB/IEHUEM CHapyXu (pUAbTPYIOLMX
3/1EMEHTOB 22 pPEerynvpyroT rnpu rnoMoLmn CaMOoperyanpyroLLeroca perynatopa
74 nepenaja AaB/IEHUA CKATOro BO34yXa, YCTAHOBAIEHHOMO HA JIMHMUKU NOAAYM
okatoro Bo3ayxa 6annoHa 75 u36bITOYHOrO AaBfeHUs, HAMoOJHEHHOro
dunbTpaTtomM. Tpybka 741 uMNynbCOB HU3KOro AaBAeHUA peryngatopa 74
coeauHeHa C Kpbiwkon 31 dwunbTpa 1. Tpybka 742 uMNyAbCOB BbICOKOMO
AaBNeHusa perynatopa 74 coeauvHeHa C JIMHMEW nojayvu CXKaToro Bo3ayxa
6annoHa 75 1M36bITOYHOrO faBAEHUA MO XOA4Y TEXHONOMMYECKOW LenoyKu 3a
perynatopom 74 wn nepen aBTOMATUYECKMM 3anOpHbIM KjaanaHoMm 752. S-
obpa3Haa npeaoxpaHuTenbHaa nepenneHaa Tpybka 70 COEAUHSAET HUXKHIOK
yacTb 6annoHa 75 nM36bITOYHOrO AaBneHUs C BEpXHeEN 4acTbl pe3epsyapa 3
dunbTpa 1 yepe3 aBTOMATUYECKU KnanaH 71. BepxHAa 4yacCTb NepennBHOMN
Tpybkn 70 coegnHeHa C Kpblwkon 31 dunbtpa ana  obecneyeHuns
BO3MOXHOCTU CBOBOAHON LUPKYNALMN CXATOro BO3AyXa MexAy Kpblwkon 31
pe3sepsyapa 3 ¢dunbTpa 1 u nepenusHon Tpybkon 70. BbicOTa nepenneBHOMN
Tpybkn 70 dusnyeckn onpepenser MakCUManbHO AONYCTUMYIO pasHULY
MeXAY AaBJ€HWEM BHYTPU QUALTPYIOWMX 3NIEMEHTOB 22 U AaBJIEHUEM
CHapy>Xu GuabTpyrowmnx sneMeHToB 22. TakuMm ob6bpa3oMm, BO BpeMs 3Tana
pa3rpy3skm B n0bon Touke GUALTPYOWMUX 3SAEeMeHTOB 22 rpynnbl
HEe3aBUCUMbIX NAACTUH 2 pa3Huua MexXAy AaBfieHWeM BHYTPU U [aBJIEHUEM
CHapy>Xu QunbTpyOLWKNX 301eMeHToB 22 6yaeT MeHblue, 4YeM [aBJieHue,
COOTBETCTBYKLLIEEe BbiCOTEe nepenuBHon Tpybku 70, HaAnNoONHEHHOWU

NPOAYBOYHON TEKYYEN Cpenon.
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Bo BpeMa 3Tana dunabTpauum HeE3aBUCUMMOW Trpynnbl nAacTuH 2,
CBA3AHHOW C HUM, KaxAabll U3 TpexX BHewHuXx konnektopos 50, 51, 52
coobuwaeTrca c obwen Tpybkon 8 dunbTpaTa Yepes aBTOMAaTMUYECKUn KnanaH
720, 721, 722. Tlepep Ha4vyanoM 3Tana pasrpy3kn He3aBUCUMMOW rpynnbl
NAacTuUH 2, CBA3AaHHOW C HUM, TOT U3 Tpex BHeWHux konnekrtopos 50, 51, 52,
KOTOPbIN MMEeT K 3TOMYy OTHOWeEHue, coeaunHawT ¢ 6annoHamn 75
N36bITOYHOrO JAaB/ieHMA 4yepe3 aBToMaTuyeckuin knanan 730, 731, 732.
BannoH 75 n3bbITOUHOrO AaBAeHUA HANoOMHEH PUAbTpPaToOM, aBTOMAaTUYECKUN
BEHTUNSALMOHHBLIN KnanaH 751 OTKpbIT, @ aBTOMATUYECKUIA 3anN0PHbIN KnanaH
752 3akpbIT. pn [OCTUXEHUU nepekntyaTena LS ypoBHA aBTOMaTUYeCKUN
BEHTUJALMOHHbIA KnanaH 751 3akpbiBaeTcsd, @ aBTOMAaTUYECKWUWA 3amnopHbIN
KnanaH 752 oTKpbiBaeTca Anga obecnevyeHns peryanpoBaHna pasHULLbl MeXay
AABNEHUEM BHYTPU OUABTPYIOLKNX 3S/EMEHTOB 22 W [ABJIEHUEM CHApYXWM
bunbTpyOWMX 3neMeHToB 22, HA4YuMHAsa TakuMm o06pa3oM 3Tan pasrpys3ku.
Ecnun 6bl AaBneHne CXXaToro BO34yXa, BbIXOAALLENO n3
caMoperynuvpymuweroca perynatopa /4 nepenaga p[aBiaeHUA  CXKaToro
BO34yxa 6bI10 TaknMm, 4To 6blna 6bl AOCTUrHYTa MAKCMManbHO AO0MyCcTUMas
pasHuUa MexXay JAaBieHWeM BHYTpU GOUABTPYIOWNX 3EeMEHTOB 22 #
AABNEHUEM CHApYyXuU (PUABTPYOLLUX 31EMEHTOB 22, BCE PUCKU MeEperpysKku
6b1nn  6b1 MCKn4YeHbl 6naropgapa nepenuBy U36LITOYHOW NPOAYBOYHOMN

TeKy4yen cpenbl B pesepByap 3 punbTpa 1 yepe3 nepenunsHyto Tpybky 70.

Ha ®UI'. 11 n3obpaxeHa cxema TpeTbero BapuaHTa cnocoba pasrpysku
dbunbTpa 1, NpeanoXeHHoro B COOTBETCTBUMM C u3obpeteHneMm, C TpeMs
BHEWHUMKN Konnektopamn 5. B 3ToM KOHpurypauum BO BpemMs 3TanoB
pa3rpy3kKM He3aBUCUMbIX rpynn MNAaCTMH 2 pas3Huua Mexay AaBJIeHUEM
BHYTPU (DUABTPYIOLWNX I/IEMEHTOB 22 U faBAEHUEM CHApyXu (pUAbTPYHOLWMX
aneMeHTOoB 22 o0b6ycnoBneHa pasHUULEn Mexay YpoBHeM dunbTpata B
bannoHe 76 un ypoBHeM cycrneH3uun B dunbtpe 1. BepxHaa yacTtb 6annoHa 76
coeauHeHa C Kpblwkon 31 duabTpa 1 4yepe3 aBTOMaATUYECKUN
6anaHCMpoBOYHbIN KnanaH 77 ana obecneyeHMss BO3MOXHOCTUM CBOGOAHOMU
LMPKYNAauUMM CKaATOro Bo3ayxa Mexay Kpblwkon 31 pesepsyapa 3 ¢unbtpa 1

n 6annoHoM 76 BO BpeMs 3TanoB pa3rpy3ku. Boicota 6annoHa 76 pusnuecku
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onpeaenser MakCMManbHO AONYCTUMYI pasHULY MeXAy LAaBJ€HWEM BHYTPU
bunbTpyrOWmMX 3n1eMeHTOB 22 W AaBf€HWEM CHapyXu QUAbTPYIOLLKNX
aneMeHToB 22. Taknm o06pa3oM, BO BpeMsa 3Tana pasrpy3ku B n0OON Touke
dbunbTpyrOWMX s1eMeHTOB 22 rpynnbl HE3aBUCUMbIX MAAaCTUH 2 pasHuua
MeXAay AaBfI€EHUEM BHYTPU U AABAEHUEM CHAPYXW yKa3aHHbIX MUAbLTPYOLWUX
3neMeHToB 22 6yaeTr MeHblle, 4YeM AaBNeHne, COOTBETCTBYHOLWLEE BbICOTE

6annoHa 76, HaNONHEHHOIO NPOAYBOYHON TEKyuYen cpeaon.

Bo BpeMsa 3Tana dunabTpauunm HE3aBUCUMOW Trpynnbl NAacCTUH 2,
CBA3AHHOW C HUM, KaxAablil u3 TpexX BHewHuXx konnektopos 50, 51, 52
coobwaerca c obwen Tpybkon 8 punbTpaTa Yepes aBTOMAaTMUYECKUN KnanaH
720, 721, 722. Tllepep Ha4vanoM 3Tana pasrpy3kn He3aBUCUMOMW rpynnbl
NNacTUH 2, CBA3aHHOW C HUM, TOT M3 TpexX BHewHux konnekropos 50, 51, 52,
KOTOPbIN MMEeT K 3TOMY OTHOWEHue, coeauHAwT ¢ 6annoHoM 76 uepes
aBToMaTunyeckn knanaH 730, 731, 732. bannoH 76 HanonHeH GpunbTpaToM,
aBTOMaTUYECKMN BEHTUAALMOHHbIA KnanaH 78 OTKPbIT, a aBTOMaTU4YeCKUM
6anaHCUMpPOBOYHbIN KnanaH 77 3akpbIT. MNpu AoCTUXEHUU nepeknwyatens LS
YPOBHS aBTOMATUYECKUN BEHTUAALUMOHHbIM KnanaH 78 3akpbiBaeTcda, a
aBTOMaTMyeckmin  6anaHCMpOBOYHbLIN  KNanaH 77  OTKpbIBAaeTca  AnA
BblpaBHMBAHUA [aBfeHUA B BepxHeW vactn ¢wunbtpa 1 v aasneHns B
BepxHen 4yactu 6annoHa 76, HaunmHaa Takum obpa3om 3Tan pasrpy3ku. Bo
BpeMs 3Toro atana 6annoH nogaet dunbTpaT Noh AEUCTBUMEM TONIbKO CUbI
TAXECTU B COOTBETCTBYWLWMUN BHewHun konnektop 50, 51, 52. YposeHb
cycneHsnn B unbtpe 1, naMmepssembin Aatunkom LT ypoBHS, NOBbILLIAETCA.
3apaHHbIN  YpOBEHb CyCneH3uMun B ¢uabTpe 1 BOCCTAHABAMBAKT NOCAE
KaXK4oro stTana pas3rpy3Ku 3a CYET HarHeTaHus CXKaToro BO34yXa B BEPXHIOH
yacTb (punbTpa 1 4yepe3 aBTOMaTMyeckuin knanaH 9. BbicoTa 6annoHa 76
TakKOBa, YTO MAKCMMaANbHO AONYCTUMAasa pas3Huua MeXAy LaBjeHUWEeM BHYTpMU
bunbTpyOWMX 31eMeHTOB 22 U JaB/IeHWEM CHapyXu (QUAbTPYOLWKNX

3/1IEMEHTOB 22 HUKOrAa He MNpeBbIWAeTC .

Ha ®UI. 12 wn3obpaxeHa cCxeMa 4YeTBepToro BapuaHTa cnocoba

pasrpysku counbtpa 1, NpeanoXeHHoro B COOTBETCTBUU C U306pETEHMEM, C
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TpeMsA BHEWHMMU Konnektopamn 5. B aTon KOHPUrypauum BO BpeEMS 3Tanos
pa3rpy3kM He3aBUCUMbIX rpynn MAacTUH 2 pasHuua Mexay AaBJeHUEM
BHYTPU (DUABTPYIOLWNX IIEMEHTOB 22 N [aBJIEHUEM CHApyXu (pUAbTPYHOLWMX
aneMeHToB 22 obycnoBneHa pasHuuen Mexay ypoBHeM dunbTpaTa B OAHOM
n3 6annoHos 760, 761, 762 n ypoBHeM cycneH3un B ¢punbtpe 1. Bo Bpems
3Tana pa3rpy3ku BepxHue dactm bannoHoB 760, 761, 762 coeauHeHbl C
Kpbiwkon 31 dunbTpa 1 yepe3 aBTOMATUUYECKUN 6anaHCMPOBOYHbLIA KjanaH
770, 771, 772 pna obecneyeHns BO3MOXHOCTM CBOBOAHON LUPKYNAUUM
CXXATOro BO3ayXa Mexay Kpblwkon 31 pesepsyapa 3 ¢punbtpa 1 u oAgHUM K3
6annoHos 760, 761, 762. Bwicota 6annoHoB 760, 761, 762 du3snyecku
onpeaenser MakCMMasnbHO AOMNYCTUMYIO pasHULY MexXAy AABJIEHWEM BHYTPMU
bunbTpyOWwmMx 3n1eMeHTOB 22 U AaBNIeHWEM CHapyXu QUAbTPYOLLKNX
aneMeHTOoB 22. Taknm o06pa3oM, BO BpeMsa 3Tana pas3rpy3ku B n0bON Touke
bunbTpyOWMX 31€eMEeHTOB 22 rpynnbl HE3aBUCUMbIX MNAACTUH 2 pasHuua
MeXAY AaBNEHUEM BHYTPU U AaBAEHUEM CHApPYXMU YKa3aHHbIX PUAbLTPYOLWMX
3NeMeHTOoB 22 6yaeT MeHblle, 4YeM pAaBneHune, COOTBETCTBYHOULEE BbICOTE

6annoHos 760, 761, 762, HanONHEHHbIX NPOAYBOYHON TEKy4Yen cpeaon.

Bo BpeMsa 3Tana dunabTpauunm He3aBUCMMOW Trpynnbl nNAacTuH 2,
CBAA3@HHOM C HWM, KaXAabli u3 Tpex BHewHux konnekrtopos 50, 51, 52
coobwaerca c obwen Tpybkoh 8 unbTpaTta uyepe3 CBON COOCTBEHHbIN
6annoHn 760, 761, 762, nepenunBHyto Tpybky 7600, 7610, 7620 yKa3aHHOro
6annoHa 760, 761, 762 wn BbINyCKHOW knanaH 790, 791, 792 dwunbTpaTa
ykazaHHoro 6annoHa 760, 761, 762. llepen HadanoM 3Tana pasrpysku
HEe3aBUCUMOW rPynnbl NAACTUH 2, CBA3A@HHOW C HUM, TOT M3 TpeX BHELIHUX
konnektopoB 50, 51, 52, koTopblh NMeeT K 3TOMY OTHOLUEHME, HAMPAMYIO
coobwaetrca co cBouMm OHGannoHom 760, 761, 762. ABTOMATUYECKUIU
BEHTUNAUMOHHBLIN KknanaH 780, 781, 782 n aBTOMATU4YE€CKUWA BbIMYCKHOWN
KnanaH dunbTpata ykasaHHoro 6annoHa 760, 761, 762 3akpbiBalT, a
aBToMaTuyecknn 6anaHcMpoBOYHbIM knanaH 770, 771, 772 yKas3aHHOro
bannoHa 760, 761, 762 oTKpbIBAKOT A4 BblpaBHUBAHWA AAB/IEHUSA B BEPXHEN
yactn ¢punbTpa 1 U paBneHUsa B BEepXHEN 4acTtn ykasaHHoro 6annoHa 760,

761, 762, TakuMm 06bpa3oM HaumHaa 3Tan pas3rpy3kun. Bo Bpemsa 3Toro stana
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6annoH 760, 761, 762 nopaet dwunbTpaT noa AEUCTBUEM TONbKO CUIbI
TAXECTU B COOTBETCTBYWWWUA BHewHun konnektop 50, 51, 52. YposeHb
cycneHsnun B ¢punbTpe 1, naMmepsaeMbln gatynkoMm LT ypoBHS, MNOBbIWAETCS.
3apaHHbIN  YpOBEHb CyCneH3uMun B (puabTpe 1 BOCCTAaHABAMBAKT nocne
KaXxgoro stana pasrpy3ku 3a CYET HarHeTaHusa CXaToro Bo3Ayxa B BEPXHIOKO
yacTb punbTpa 1 yepe3 aBToOMaTUYECKMIA KnanaH 9. BeicoTa 6annoHoB 760,
761, 762 TakoBa, YTO MakKCMMasbHO A0NYCTUMAA pa3HULA MexXAy AaB/EHUEM
BHYTPU (DUABTPYOWNX IIEMEHTOB 22 U faABNEHUEM CHApPYyXU (PUALTPYIOLWUX

3/1EMEHTOB 22 HUKOrAa He NnpeBbiaeTcs.
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®OPMYJIA N3OBPETEHUA

1. dunbtp (1) € BepTUKanbHbIMM nAacTMHamu (2), Kaxgasa wu3
KOTOpbIX copepxut Tpybky (200), coeanHEHHYI0 C BHELWHUM KOJJIEKTOPOM
(5, 50, 51, 52), npuuyeM ykKaszaHHbIN PUNbLTP OTANYAETCA TEM, YTO COAEPXKUT
Nno MeHbleW Mepe aBa BHewHux konnektopa (5, 50, 51, 52), ana Bcex
nnactuH (2) ABe CMEeXHble nNacTuHbl (2) COeAMHEeHbl C ABYMS pa3HbIMU
BHewHUMn konnekrtopamun (5, 50, 51, 52), n kaxpaa nnactnHa (2) coaepxuT
Nno MeHbweWn Mepe oauH GuAbTpyWwMii anemeHT (22), NpuUYeM KaxXAabln
dbunbTpytowmin sanemeHT (22) COCTOUT NO MEHbLIENn Mepe M3 ABYX CAUBHbIX
kaHanos (220) un TkaHu (221), copepxawien otaeneHna (222), B Kaxapoe u3

KOTOPbIX BCTaBfeH CANBHOW KaHan (220).

2. OunbTtp (1) NO NpeawecTBYOWEMY NYHKTY, OTIMYAKLWNACA TEM,

4YTO NNAcCTUHbI (2) pacnonoxeHbl B opMe 3Be34bl.

3. ®unbTtp (1) NO NpeawecTBYOWEMY NYHKTY, OTJIMYAKOLWUNCA TeMm,
UYTO COAEPXUT YepenoBaHue ABOWHBLIX NAACTUH (21) ¢ ABYMA (PUABLTPYHOLWLUMMU
aneMeHTamMun (22), copaepxawumu pnanHHyo Tpybky (200), n OANHOYHbLIX
nnactmi (20) ¢ OAHMM (PUABTPYIOWMM 3neMeHToM (22), coaepxawmm
KOPOTKYI0 TpybkKy (200).

4, ®unbTtp (1) N0 NpeawecTBYOLWEMY NYHKTY, OTJIMYaOWKNNCA TeM,
YTO Kaxaas oauHo4YHasa nnactuHa (20) coeaMHeHa C ABOMHOW NAACTMHOM

(21) c o6bpa3zoBaHMeM nap nnacTtuH (2).

5. ®unbTtp (1) NO NpeawecTBYOWEMY NYHKTY, OT/IMYAKLWNACA TEM,
yTo KOpoTkasa Tpybka (200) ogmHouHon nnactuHbl (20) coegnHeHa C
ANVMHHON Tpybkon (200) aABOMHOM nnacTuMHbl (21) nocpeacTtBoM naTpybka

(23), coeguHsaWwero ase nNaacTuHbl (2).
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6. ®unbTtp (1) N0 OA4HOMY U3 NMYHKTOB 4 UAM 5, OTAMYAKOLWNNACA TEM,
4YTO KaXxaasa napa naactuH (2) coeamHeHa C O4HUM U TONbKO OAHWUM BHELUHUM

konnektopomM (5, 50, 51, 52) nocpeacTtsoM Tpybkn ABOMHON NnacTuHbl (21).

7. ®unbtp (1) NO OAHOMY M3 NYHKTOB 3-6, OT/IMHAKOLWMUACA TEM, UYTO
conepxut N BHewHux konnektopos (5, 50, 51, 52), npuuem N 60nbLie nnu

paBHO TPEM.

8. OunbTtp (1) NO NpeawecTBYOWEMY NYHKTY, OTJIMYAKLWNACA TEM,
yto Ana Bcex nap nnactuH (2) N nocnepoBaTeNbHbIX Nap nAacTtuH (2)
coeanHeHbl ¢ N BHewHux konnektopoB (5, 50, 51, 52), n Tem, uto
oauHo4YHaa nnactuHa (20) u agBonHaa nnactuHa (21) oa4HOM M TOW e napbl

pasfeneHbl YeTHbIM KOJIMYECTBOM NaactuH (2).

0. Cnoco6 BbIrpy3kn unbTpaunoHHbIX KekoB (6) M3 dunbtpa (1)
NoO OAHOMY M3 MNpPEeALeCTBYWNX MYHKTOB, OTJIMYAKOWMNCA TEM, YTO KaXAbIH
BHewHnn konnektop (5, 50, 51, 52) nponyckaer uepe3 cebsa noTokK
¢dunbTpaTa, HanpasseHuMe KOTOPOro MEHSKT B COOTBETCTBMM C 3a4aHHbLIM
LMKIOM, N TE€M, YTO LMKJIbl BCEX BHELWHUX KONNEKTOPOB MAEHTUYHbI U UMEIOT

cABUr no dase OTHOCUTENbHO APYr Apyra.

10. Cnocob6 no npepwecTByOWEMY NYHKTY, OTJIMYAOWNNCA TEM, YTO
LMKNbl MW3MEHEHUS HanpaBneHus NOTOKOB (uabTpata BCEX BHELWHUX
konnektopoB (5, 50, 51, 52) casuHyTbl N0 ¢da3e Ha OAMHAKOBbLIA MHTEpBan

BPEMEHMU.

11. Cnocob6 no ogHOMY u3 NYHKTOB 9 uau 10, oTAMYAKOWMIACA TEM,
YTO HanpaB/iieHne NoTokKa unbTpaTa MEHAKT NOCPeACcTBOM Hacoca (7) vepes
HarHeTaTeNIbHbI KOHTYP, KOTOPbIN BbINOJIHEH C BO3MOXHOCTbK CO€4MHEHUSN
BbIX04a YKa3aHHOro Hacoca (7) € KaxablM U3 BHewHux konnektopos (5, 50,
51, 52).
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12. Cnocob6 no ogHOMY M3 NYHKTOB 9 uam 10, OTAMYAKOWMUNACA TEM,
YTO HanpaBfieHue noToKa duabTpaTa MEHAKT nocpeacTtsoM 6annoHa (75)
Nn36bITOYHOrO AaBAEHUSA, HAMOJHEHHOr0 YKa3aHHbIM (uabTpaToM, uepes
HarHeTaTeNbHbIN KOHTYP, KOTOPbIA BbINOJHEH C BO3MOXHOCTbIO CO€AUHEHUSA
BbIX0A4a YKasaHHoro 6annoHa (75) u3bbITOUHOro paBneHuMa C KaxabiM U3

BHewHnx konnektopos (5, 50, 51, 52).

13. Cnocob6 no ogHOMY M3 NYHKTOB 11 unn 12, OTANYAOLWMNCS TeM,
YTO HArHeTaTeNbHbIl KOHTYP OCHAaLWeH noAcCoeAMHEHHON napannenbHo
npenoxpaHutenbHon nepenuBHoin Tpybkon (70) BbicoToM oT 1 po 5 M Hapg
dbunbTpoM (1) U CoO€AMHEH C BHYTPEHHWM NpoCTpaHcTBOM dunbTpa (1) B

BEPXHEN yacTtu pe3epsByapa (3) ykaszaHHoro ¢dunbtpa (1).

14. Cnocob6 no oagHOMY u3 NYHKTOB 9 uam 10, OTAMYAKOWMUNACA TEM,
YTO HanpassieHMe NOoToKa dunbTpaTa MeHSAT nocpencrtsoM bannoHa (76),
HanoOJIHEHHOIO YKa3aHHbIM (PUALTPATOM NoA Harpyskonm Ha dunbtpe (1) un
coeanHeHHOro ¢ pesepByapoM (3) ykaszaHHoro ¢unbTtpa (1) B ero BepxHeu
4yacTu, NpUYeM 3TO M3MEHEHME HarnpasBieHUa NOTOKa OCYLWECTBAAKT uyepes
HarHeTaTeNbHbIN KOHTYP, KOTOPbIA BbINOJIHEH C BO3MOXHOCTbI COeAUHEHUSN
BbIX04a YKasaHHoro 6annoHa (76) ¢ KaxpbiM M3 BHEWHUX Konnektopos (5,
50, 51, 52).

15. Cnocob6 no oaHOMY u3 NyHKTOB 9 unm 10, oTAMYAOWMUIACA TEM,
YTO HanpaBneHue noTtoka dunbTpaTa MeHAT nocpeacrsoMm 6annoHos (760,
761, 762), HANOJHEHHbIX YKa3aHHbIM (PUAbLTPATOM nNOA4 Harpy3kom Ha
dunbTpe (1) n coegnHeHHbIX C pe3epByapoM (3) ykasaHHoro ¢punbTtpa (1) B
ero BepxXHeW 4acTu, npuyeM 3T0 WU3MEHEeHWe HanpasjieHUs noToKa
OCYLWECTBAAIT 4Yepe3 HarHetaTe/ibHble KOHTYpPbl, KaXAbli W3 KOTOPbIX
BbIMOJIHEH C BO3MOXHOCTbIO CO€AMHEHUSA BbIXOAA OAHOMO M TOJIbKO OAHOMO M3
yKasaHHbIX 6annoHoB (760, 761, 762) C OA4HUM N TONbKO OAHWUM U3 BHELWHUX

konnektopos (5, 50, 51, 52).
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16. Cnocob6 no ogHOMY M3 NYHKTOB 14 unn 15, otanvyawowmnca tem,
4TO BepXHAs 4vacTb 6annoHoB (76, 760, 761, 762) pacnojoXxeHa Ha BbICOTE

oT 1 Ao 5 M Hag punbTpom (1).
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