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MNpeancnoBue

2-nuHeliHble BCTPOEHHbIE KNanaHbl, YCUNEHHO NponaraHAnpyemMbie B NpoLwnsie roasl B KavecTse 3a-
MEHbI ANA BCEX TPaAUUMOHHBLIX KOMMNOHEHTOB CUCTEM YNpaBneHuA, B AONONHEHNE KO BCEMY YTBeEp-
AWMWCH CeroOAHA HapAAY C 30M0THUKOBLIMU pacnpeaenuTensHbiMU KnanaHamu. OHW npeacTaBnAloT
co60it 3IKOHOMMWYHYIO anbTepHaTUBY BO MHOrMX CNy4anAX, Npeanaran 3a4acTyl OCHOBHble Npevumy-
WecTBa Npe>kae BCero Tam, rae peds uaet o6 mHAMBUAYanbHOM BbliGope npusoaos. Hepeako oneiT,
HaKonneHHsblh B paboTe C 30NOTHUMKOBbLIMW pacnpefAenuTenbHbIMU KnanaHamu, NpAMo nepeHocun-
CA Ha 2-NWHeliHble BCTPOEHHblE KnanaHbl 6e3 yuyeta ux cneunduyeckoro ceoeobpasuna. B otnuume
OT 30MOTHUKOBBIX KNanaHoB UCMONb30BaHWe 2-NUHENHbIX BCTPOEHHbIX KNnanaHos Tpebyer ycunex-
HOro abCTPaKTHOMO MbILUMEHWA U OCMbICNIEHWA KaTeropuu aasnedvA. B npeanaraeMom usnaHum ato
TpeboBaHue y4TeHo.

ABTOp MOKa3blBaeT, YTO AOMKHO 6bITb TaKXe YYTEHO NPW NNaHWPOBaHWKW, NPOEKTUPOBAHUU W UC-
NONHEHUU rMAPaBNMYECKUX CUCTEM C NPUMEHEHUEM 2-NUHEeHbIX knanaHos. MHorouncneHHble Tab-
AMUBI, AMarpaMMmbl M WUANKCTPaUMKU AeNarT HarnAAHbIM (YHKUMOHaNbHoe MHOroobpasue BO3MOX-
HOrO WCNOMHEHWA 3TUX KnanaHos. (ManoussecTHble, NOPOH CNUWKOM chneunduryeckue BapuaHThbl
CXeM He pacCMaTpUBalOTCA) .

MOCTPOEHMIO CXeM YNpaBneHWA C NpUMeHeHUeM 2-fWMHelHbIX BCTPOEHHLIX KnarnaHoB NocBALLeHa
OTAEeNbHAaA rNaBa, TaKanA e rnasa NocBALLEeHa U NPUMEPaM BbINOMHEHHbIX CXeM ynpaBneHuA.

He B nocneaHiow ouepeab 6GnarogapA 3TUM ABYM rnasBam npeanaraemsiit CNPaBoOYHUK CTaHET noa-
cnopbeM BceM 0By4aloWwMMCA U NOBLILWAEIOWUM CBOK KBanuuKkauvio npy obpalleHnn ¢ 3TUM BU-
nom obopyaosaHuA.

B npov3BOACTBEHHOM oby4eHun rugpasnuyecKkuMe NpUBOAbI, CUCTEMbI YMpaBNeHWA U perynupoBsa-
HWA 3aHuMatoT Bce Gonbluee MecTo. HactoAlee w3aaHve AONXKHO cnocobcTBOBaTHL TOMY, 4yTO6bI
3auHTepecoBaHHble NMUa MOrnyv HaxoAWTbLCA Ha COBPeMEHHOM YPOBHE 3TUX TEXHUYECKUX CPEACTB.

Mpeanaraemblii CNPaBOYHMK — PE3ynbTaT COBMECTHOW paBoTkl, 3a YTO Mbl BbipaXkaeM CBOI Gnaro-
napHocTb aBTopy ApHo WMuTTy v rocnogam XaitHo ®epcrepnuiry v Muxaanio PaiiHepTy.

Be3 ux nomouwim 661no 661 HEBO3MOXKHO BbINYCTUTL Er0 B HAaCTOALLEM BUAE.

MaHHecmaHH PekcpoT TMEX

Nop Ha MaiHe
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BeepneHue B TeXHWYECKME OCHOBbI 2-IMHENHbIX BCTPOEHHbLIX KnanaHoB

BeepneHwne
B TeXHUYeCcKue OCHOBbI
2-NNHEeWHbIX BCTPOEHHbIX KNanaHoB

1. HAMMEHOBAHMWE U HASHAYEHWE

"2-NWHENHLIN BCTPOHEHHbIW KnanaH” — Takoe omunansHoe
o0603Ha4eHue 3Toro anemeHTa ynpasneHua no DIN 24 342,
Ho oH u3BecTeH Takxe W NOA Ha3BaHUAMU “"NOruYecKoro
anemeHTa” Mnu “BcTaskn”. B 3aBMCMMOCTM OT paccmaTpu-
BAaeMbIX YCMOBWKA MCNONb3YeTCA TakKe U NoHATHE ” MecTHoe
conpoTuBneHue”.

Hy 1 kak e MoxHo 6bino 661 KnaccuMuMpoBaTh 3TOT

KNnanaH B LenoYKe 3N1eMeHTOB MMAPaBAUYECKOrO YNPaBNeHuA ?

C Touku 3peHnA paboyero opraHa peyb B EHHOM Crniy4ae naeT
0 2-nNUHEWHOM, 2-MO3WMUMOHHOM KnanaHe, T.e. 0 KnanaHe C
ABYMA paboyMMu NOAKNHYEHUAMMU U ABYMA NONOKEHUAMMK
— "OoTKpbLITO” UNKU “3aKkpbITO”, NpeaHasHaYeHHOM ANA ycTa-
HOBKW B Bnoke ynpaeneHua. Bce 310 Ha cnyx 3BYYMT He-
CNOXHO.

Ho npuHumMn ero AelcTBWA, a TaK)Ke MHOMQYMCNEHHbIe pac-
CMOTPEHHbIE B MNOCNEAYHLWMX pasgenax cnpaBoYHWKa Ba-
PWaHTkl UCMONHEHWA WU CXEM YNpPaBNEHWA C UCNONb30BaHUEM
3TOr0 KnanaHa NokKasblBaKT, noyYemy Bce ke Heobxoaumo
paccMoTpeThb ero 6nuxe 1 noapobHee.

Kakue e 3a0a41 MOXeT BbINONHATL 2- NUHEHHbIA
BCTPOEHHbIA KNanaH B KOHTYpPEe rMAPaBAUYEeCKOW CMCTEMbI ?

SRBFOREDH COOTBETCTBYHOLWEMY WCNONHEHWHO CXEeMbl ynpa-
BNEHWA W COEAMHEHUA 2-NUHEeHHbIX BCTPOEHHbIX KNanaHoB
MOXeT W3MEeHATLCA HanpaBneHwe, pacxop, a TakXXe naBne-
HWe NOTOKa XNOAKOCTH.

Takum obBpaszom, 3TOT 3neMeHT MOXKeT B3ATb Ha cebA Bbl-
nonHeHne MyHKUWA COeAWMHEHWA, U3MEHEHWA pacxoda Wnu
naBneHuA.

370 HarNAAHO NOKAa3bLIBaeT LWWPOKMWIA CNEKTP BO3MOXKHOCTEM
W3N0Nb30BaHWA paccMaTpUBaeMoro ob6pyaoBaHuA.

Puc. 1: 2-nurelnsitd sctpoeHHsit kKnanar ( komnnexr),
cocToAwuld U3 Kopnyca, ynpasfiaemozo 3areopa
{ koHyca) u npyxcuHb

Puc. 2: Kpsiwka knanaHa ¢ 803MOMHOCTbH NOOK/THOYEHUA
QUCTaHYUOHHOZO ynpasneHus

Puc. 3: Kpsiwka 2-nuHelHo20 8CTPOEHHO20 KNanaHa ¢
yCTaHOBNEHHBIM Ha Hel NUMOTHbIM KNanaHom



BeepeHune B TexHUM4YeCKHUe OCHOBBI 2 - NNHEeNHbIX BCTPOEHHbIX KnanaHos

2. KOHCTPYKLUMA KNAMAHA U NPUHLMN EFO AEACTBUA

CHavana Heo6X0AMMO pPacCMOTPeTb KOHCTPYKUUK KnanaHa

1
3
N A, T 100 %
(A
(1) kopnyc A, 7% (50 %)
(2) zatBop ( KOHYC) (A)
KnanaHa ( nepeKnioyYaoLw i B
opraH) - »
(3) npuxrMHaR npyxuHa A. 1107 % (150 %)
(4) kpbiwka Knanaa 2
(A
Puc. 4: KoHcTpyKUyua Knanada
"] T
I

N = - i

N &)

A, A
(Ag) (Ag)

w| 2>
|8

(2) A

Puc.5: Yacro ucnonszyemsild cumeon, Puc.6: YcnosHoe uzobpawerue 8 cucteme DIN /SO 1219

obozHavarowul no DIN 24 342
CXEeMaTuYecKoe NPEOCTaBNeHUE KOHCTPY KYuu
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Beepenne B TEXHUYECKUE OCHOBbI 2- TMHEMHbIX BCTPOEHHbIX KNanaHos

2-nNWHelHbIe BCTPOEHHbIE Knanabl (puc. 4) cocToAT B oOC-
HOBHOM W3 YCTaHOBOYHOIr O KOMMNeKTa ¢ Kopnycom (1), 3ar-
BOpOM ( KOHYcOM) (2) W NPUKUMHOWN NPYXUHOW, a TakKe
KpblwKK (4) . YCTaHOBOYHBLIW KOMMNNEKT, Ha3biBaeMblid TaK-
e pabouyeil 4acTeio, MOHTUPYETCA B YCTaHOBOYHOM OTBEp-
ctum no DIN 24 342 w 3akpbiBaeTcA Kpbiwkou (4) .

Bnok ynpaBneHuA BbIMONHAET PONb KOPNyca U UMeeT Y3nbl
noaknoveHWA pabounx nuHuin A n B, a Takxke nuHukA ynpa-
BneHrA. B KpblwKe MMEKTCA KaHanbl ANA yNpaBnAoLWen
KUAKOCTH, U BO MHOrMMX CNy4YaAx OHa ABNAETCA COEAWMHW-
TenbHbIM 3BEHOM MeXay paboyen YacTbio U NUNOTHBIMW KNa-
naHamu.

CoeanHeHWe W pa3beauHeHue NUHUA A 1 B npu nomowm pa-
Bouero opraHa — KoHyca knanaHa (2) — 3aBucuT OT pa-
BneHwA Ha nosepxHocTy Aq (Ap), Ao(Ag) n Az(Ax), a
TaK»e OT YCUINUA NPYXUHbI.

MNoatomy 2-nuHeitHble BCTPOEHHbIE KnanaHbl paboTaioT
TONbKO B 3aBUCUMOCTH OT [laBNeHHA.

BaxkHbimu anA paboTbl KnanaHa ABNAKTCA TPWU NOBEPXHOCTK

— noBepxHocTb (Aq), unu (Ap), Ha cepne knanaHa, oHa
CYUTaeTCA OCHOBOM paboyelt NOBEPXHOCTLIO

— KoOnbuesaa noeBexHocTs (A5 ), unu (Ag), co CTOpoHsI y3-
na noAknw4eHWA B; oHa cocTaBNAET Ha CTaHAApPTHbIX
knanaHax (Hanpumep, "MaHHecmarnH Pexkcpot”) ao 50%
OCHOBHOI paboueil NOBEPXHOCTW, HO UMEHTCA UCNOMHE-
HuA U o 100%;

— noeepxHocTb (A3), unu (Ax), Ha CTOPOHE NpPYXWHbI;
oHa npeacTaBnAeT coboit cymmy nosepxHocTen A + As.

Takum obpazom nonywaetcA, 4TO noBepxHoctTw Ap u Ag
LEWCTBYIOT B HanpaeneHun otnupaHuA. MNoesepxHocts Ayx W
Npy>KWHa — B Hanpaenewwu 3anupaHuA. MNonokeHue kna-
naHa onNpeaenAeTCA COCTaBNAKLWEN YCUNWA OTNUPaHWA W
3anupaHvA. [Tpy OTCYTCTBUM AaBNEHUA NPYXXUHA NPUXKUMa-
eT KOHYC KnanaHa K ero ceany. [1pv BO3AenCcTBMM AaBneHnA
rMAPaBNUKK Ha CYMMapHyH noBepxHocTe Ay — B 6onb-
LIMHCTBE CnyYyaes Yyepe3 noakntoyeHnA A, B nnu A n B npwu
NOMOLLM NEepeKioYalWero Knanada — KOHYC KnanaHa Mo-
weT obecneyvBaTbh CKBO3HOE COEAWHEHWE NOAKNHYEHWA A
m B.

Ycunua 3anmpanua:

L p-A
U MNpyxunHa

Ycunua OTNUPaHWUA:

m p,* A,
l Py * Aq

11



BeepeHue B TeXHWYECKME OCHOBbLI 2 - NNHEenHbIX BCTPOEHHbIX KnanaHoB

3. CTAHOAPTU3AUMA

YcranosouHoe oTeepctue no DIN 24 342

B 3Tux HOpmax onpeaeneHbl YCTaHOBOYHbIE OTBEPCTUA WU
npucoeaMHUTENbHbIE MOBEPXHOCTU ANA TUNnopa3mepos oT 16
no 63, a Taroxe 80 n 100 c ykasaHwem Tpebyembix unu Bo3-
MOXHbiXx oTeepcTuin. Kpome Toro, umerotca (Hanpumep, Ha
“MaHHecmaHH PekcpoT”) McnonHeHua Ha Tunopasmepbl 125
m 100. TouHble pasmepsl ANA OTAENbHbLIX CEPUA NO AaBne-
HUKO MoryT BbiTb B3ATHI U3 0B30pPHOro nNepedyHsa B npuno-
HKEHUW.

3aeck cnefyeTt yKasaTh Ha TO, YTO HECMOTPA Ha cTaHAapTu-
3aUMI0 YCTAHOBOYHOrO OTBEPCTUA 3NEMEHT He obA3aTensHo
MOMeT BbiTh B3aMMo3ameHAeMbIM. [pumepom 3Toro ABNA-
eTcA cfnyyal, Koraa OTBepcThe ANA NPOXoAa WUAKOCTWU Ha-
XOOWTCA Ha 3aTBOpe KNanaHa.

®OPMA A
thnaHew, Ha KBaApPaTHON KpbiWKe

Paspeano A-B

®OPMA B

thnavew, Ha NPAMOYroNbHOW KpbIlKe
(ocTansHbie paamepsl — no dopme A)

A.B y37bl NOAKAYEHWA Pabounx NUHWIA
X

Z1 Npeano4YTUTENLHO ANA NOAAYN Macna
Z2 npeanoYTUTENbHO ANA OTBOAA Macna

oTBepcTHe ANA
tukcupyrowero
wTndTa

NOAKNIOYEHWE IMHUKM yNpaBneHua, nogadya macna
Y NOAKNIOYEHUE NMHWW YNPaBneHuA, OTBOA Macna
Z1,Z2  pononHUTenbHble Y3Mbl NOAKOYEHWA NWHWIA ynpaBneHuA

Puc. 7: YcraHogoYHOe 0TBEPCTUE ONA 2-nuHeliHbix 8CTPOEHHbIX KNanaHoe Tunopasmepos 16,25, 32,40, 50 u 63

12

(gpnarey c 4 oreepcTuamu)



BeeneHne B TeXHWYECKME OCHOBLI 2- NMHEWHbIX BCTPOEHHbIX KNanaHoe

®OPMA C
Kpyrnbii chnaHey

Paspeano A-B

oTBepcTMe ANA
thukcupyrouwero wruegTa

Y30kl NOAKNOYEHWA pabounx NUHUA

NOAKIOYEHWE NMHWUK YNPaBnNeHWA, Noaaya macna
NOAKNIOYEHME NMHWW YNPaBNeHuA, 0TBOA Macna
AONONHUTENbHbIE Y3Nbl NOAKNHOYEHMA NWHWIA YNpaBneHua
npeanoyTUTENLHO ANA NofaYn macna

npeanoYTUTENLHO ANA OTBOAA Macna

Puc. 8: YcranoeoyHoe oTeepcTue 0na 2-nuHelHbIX 8CTPOEHHBIX KNanaHoe Tunopaimepoeg 80 u 100

18






BeeneHne B TeXHMYECKWE OCHOBbI 2- nUHEeWHbIX BCTPOEHHBIX KnanaHoB

4. NTPUMEHEHWE U CBOMACTBA

CeroiHA NPUMEHAIOT 2-NMHEWHbIE BCTPOEHHbIE KNanaHbl B CH-
cTeMax NPUBOAOB W YNPaBNeHWA NPECCOB, YePBAYHO-NUTLe-
BbIX MaluuMH, MeTannoobpabaTbiBalowmx CTaHKOB (B OCHOB-
HOM, CTAHKOB ANA NPOTArMBaHWA) .

Kpome Toro oHuM MCNONL3YHTCA B CTanenuTelMHoN NpomMblLL-
NEHHOCTU U MOBUNbHBIX TMAPaBNUYECKMX CUCTEMAX.

Mx npumeHeHWe B yKasaHHbIx obnacTtAx onpeaenAeTcA cne-
undmnKon TpeboBaHWA TEXHONOMMYECKUX YCTaHOBOK K Npwu-
BOJAaM U CBOMCTBAMM 2-NWHENHbIX BCTPOEHHbIX KNanaHoB.

OHM UCMoNL3YTCA NPU YCNOBWUMN HAaNW4YMA 3IKOHOMUYECKOMO
M TEXHWYECKOrO BbIMIPbILLEA MO CPABHEHWUIO C TPAAULMOHHbI-
MW CpeacTBaMu, NO3TOMY BONPOC MPUMEHEHWA TOrO MW
uMHOro Buaa obopynoBaHWA HeoBXOAMMO peLaTh OTAENbHO
B K@)KAOM KOHKPETHOM Cchnyuae.

B kayecTBe OCHOBHbIX NPEUMYLLECTB 2-NTMHENHbIX BCTPOEH-
HbIX KNanaHoB MOXHO Ha3BaTb CneayroLee:
— BonblOW AMNAa30H NO pacxoay;

— KOMMaKTHOCTb KOHCTPYKLUWW, 3aHWUMaloLWeln HebonbLon
obbvem;

— BO3MOXHOCTb BbIMNOMHEHWA OTAENbHLIX hYHKUWA Nno ne-
PEKMIOYEHUIO, AaBNEHUIO W PAacXoAy, @ TaKXe UX KoMBu-
HauWn;

— repMETMYHOCTL YNNOTHEHWIA (B 3aBUCMMOCTM OT YCNOBWIA
B LNy ynpaeneHua) ;

— BO3MOXHOCTb peanu3auun OYeHb KOPOTKOro BpemeHu
cpabaTbiBaHWA |

— NNaBHOCTL cpabaTbiBaHWA ;
— HU3KWEe MUKW AaBNeHUA ;
— HeorpaHW4YeHHbIA pecypc BpemMeHu npobera;

— Manslii u3Hoc, obecneynBaroWwmin ANATENBHYHK 3KCNNyaTta-
U1k

— BbICOKAA NPOW3BOACTBEHHAA HAaAEXHOCTh ( HU3KaA YyBCT-
BUTENLHOCTbL K 3arpA3HEHWAM) ;

— NPaKTUYECKW HEOr paHWYeHHaA NPOW3BOAUTENBHOCTS |

— BbICOKOE gonycTumoe pabouee gaBneHue;

— CTaHAapPTU30BaHHbLIE MOHTaXHbIe paamepsbl.

MHOro4vMcneHHsle BO3MOXHOCTWU YNpaBneHWA LEenu W oTcyT-
CTBME NOAPOO6HbLIX CBEAEHWH O BO3MOXHOCTAX 3TUX Knana-
HOB 3HAYUTENbHO YCNOXHAKT OUEHKY CUTyauun v NnoOHMMa-
HWe npeanaraemMbiX NPeMMYyLLECTB.

370 HarnALHO WNNKCTPUPYET BbiICKa3biBaHWe, OAHaAbl cae-
NaHHoe No noBoay 2-NWHerHbIX BCTPOEHHbIX KnanaHos:

" 2-NUHEeNHble BCTPOEHHbLIE KManaHbl W 3HAMEHWTbI, W Npec-
noByTbl! MpyM MX NOMOLLKM MOXKHO AenaTb MOYTHU BCE, HO W
OHW CAENaloT NMoYTKM BCE C TeM, KTO He ByaeT yuyuTbiBaTh UX
cneundmkn”.

MpuBeneHHble HWXKE MPUMEPBI, ONUCAHWA U YKa3aHWA A0MX-
Hbl NOMO4Yb TOMY, 4TODbLI BTOPaA 4acTk 3TOr0 BbICKa3biBa-
HuA Bac He kacanacs.
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BeeneHue B TeXHUYECKKWE OCHOBBI 2- NUHENHBIX BCTPOEHHbLIX KnanaHos

5. NIPUMEPbI CXEM C
2-NNUHE AHBIMW BCTPOEHHBIMW KNANAHAMMW

5.1 Cxema ¢ npUMeHEHWEM pacnpefennTenbHbIX KnanaHos

YnpaBnenue 4etbipex 2-NMHeWHbIX BCTPOEHHbIX Knana-
HOB, UMEIOWUX UHANBUAYANbHOE YNpaBieHue oT NUNoT-
HbIX KNanaHoB

B ka4ecTBe MPOCTOro MPUMMEPa MOXET CNY>XUTb CXema yr-
paBneHWA LMNUHAPE NPW NOMOLLM 2-NTUHERHBIX BCTPOEHHbIX
knanaHoB. B gaHHoM cnyvae 4/3-pacnpenenutens (puc. 10)
3aMeHAETCA YeTbIPbMA 2-NIMHERHBIMW KNanaHaMn ¢ MHAWBW-
AyanbHbIM ynpasneHvem (puc. 17).

Ecnu cpaBHMTh cxemy ¢ 4/3-pacnpeaenvTenbHsiMW 30M10T-
HUKOBbLIMMU KNanaHaMW CO CXEMOW Ha 2-NUHEeNHbIX Knana-
Hax, TO B NEpPBYI0 OYepeAb YMCTO BHELHe nopaxaer obbvem.
M 6ea 3arnAabiBaHWA B MHCTPYKUWKA ACHO, 4TO 6b1no 6bl He-
LenecooBpasHbIM 3aMeHATL PacnNpeAenunTeNbHY CXeMy Ha
30N0THUKOBOM KnanaHe, BO BCAKOM cnyuae ANA Manbix
CepUiA NO AaBNEHUH.

Ho B 3TOM npuMepe pedb AOMKHA MATK HE O TeXYMHYecKUX
MMM IKOHOMWYECKMX MPEUMYLLECTBax, @ 0 NOHWUMaHUKN Me-
cTa 2-NUHEerHbIX KnanaHoB B 06WeM KOHTYpe M 0B nx dyHK-
UMOHANLHOM Ha3HaYeHWN.

Onucanme cxembl

B HOpmanbHOM MOMOXEHWW MMelolleecA B nuHun P pasne-
HWe AeicTCyeT uYepes NUHUM ynpaBneHuA (>kenTbid uBeT) w
nunoTHble Knanavel — c¢ 1.1 no 4.1, npeacraenAoWMe CO-
6o 4/2-pacnpesenMTenbHble KNanadbl Manoro AaBneHuA, —
Ha BonblUy NOBEPXHOCTE ynpaeneHuA Ax knanadoec 1.0
no 4.0. 3a cueT 3TOro BCe 2-NUHElHLIE KNanaHbl ByayT yaep-
MBATLCA B 3aKPbITOM NONOXeHWW. Hacoc P (kpacHsiii uset),
emikocTs T (cuHwiA uBeT), a Takxke pabouve nHUK (3eneHbIn
UBeT) K UMAWMHAPY OKa3biBAalOTCA 3anepTbiMu. 3TO COOTBET-
CTBYET HOPManbLHO 3aKpLITOMY nonoxeHuwo 4/3-pacnpepe-
nuTensHoro Knanawa (pue. 10) .

Puc. 10:
YenosHoe uszobpawerue 4/3-pacnpedenutensHozo Kianara

Puc. 11: Cxema ynpaeneHus yunuHopa npu nomMouwu 2-nuHedHsIX 6CTPOEHHbIX KNanaHose,
UMenwWux UHOUBUOyansHOe ynpaseHue o1 NUAOTHbLIX K/1anaHoe
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BeeneHne B TeXHWHECKWE OCHOBLI 2-IMHEAHbIX BCTPOEHHbIX KAanaHoe

MpW oueHKe Toro, OTKPOETCA MU 2-AWHENHbLIA KnanaHd npu
nogaye rMApPaBAMYECKON »UAKOCTU UMW OCTAHETCA 3aKpbl-
TbIM, HEOBXOAMMO YYATbIBaTh AEACTBYIOLWMUE HA COOTBETCT-
BYHOLWWE NOBEPXHOCTU AdaBMEeHWMA W BbITeKatowmne M3 3TOro
YCUnuA.

2-NMHERHbIA BCTPOEHHbIKW KnanaH paBoTaeT TONLKO B 3aBu-
CUMOCTK OT aAaBneHwA. PaCCMOTpHM AnA HarnAAHOCTKU 4YacThb
(puc. 12) cxembl (puc. 11) .

Kakuve cunbl aercteytoT Ha KnanaH 2.0 B HanpaBneHwu oT-
NWpaHWA M KakWe B HanpaBneHWW 3anWpaHWA B COOTBETCT-
BUW C NPECTaBNEeHHOW Ha cXeme cuTyaumuen ?

B HanpaBneHMn o TNMPaHUA:

B Han paBneHnwn 3annpaHuvuA

Mpumep B yncnax

1]

p,= 250 6ap

Py 80 6ap

Knanax Tunopasmepa 25; 4 6apa npy>kuHa (Konsuesa no-
gepxHocTh: b0%) (= 3,45 6ap AaeneHWe oTNUPaHWA OT y3na
noaknoueHua A kK yany B) px = pa

Yecunue npy»xuHel =

Tpebyemoe faBneHune oTnupaHua * paboyaa nnowanb

A, (A) =3,30 cm?

AB (Az) =1,61 cm?

A (A) =491 cwm?

Forn. =pA'AA+pB'AB
=250+3,3+80~1,61
= 953.8 aaH

Faan_ =p,* Ax + YCUNUE NPY>KUHbI
=250+491+3,45-33
= 1238.9 naH

CpaBHBHHE noKasbiBaeT, YTO yCUNKMeE B HanpaBneHWn 3annupa-
HWA Bbllle, T.€. KfnanaH OCTaeTCA 3aKpPbITbIM.

e VA e
' A A
Rvab AR i X
-L—-«—m- Bl Ry 4—4
R HERRINGTE B a7
L____: L_.,__.._i I_Li
o=
B e BN\
A A
:

Puc. 12



BeepeHne B TEXHUYECKHWE OCHOBDI 2- NMHEeNHbIX BCTPOEHHbLIX KnanaHoB

BrinBuKeHue WITOKA

MunoTHseie knanaHe! {1.1) 1 (3.1) HaxoaATCA B UX OCHOBHOM
nonoeHun. Mmetoweeca B nMHWM P paBneHve peihctsyeT
4epe3 NUHWW ynpaBneHua (enTbid UBET) M NUNOTHbIE Kra-
naubt (1.1) 1 (3.1) Ha Bonsblwyto noBepxHocTe Ax 2-NUHER-
HbIx knanaHoB (1.0) n (3.0). OBa knanaHa ynep»KnMBawTcA
B 3aKpbLITOM COCTOAHUM, 3anupas npoxos oT B k A (1.0)
oT Ak B(3.0).

KnanaHsel (2.1) u (4.1) cpaboTanu, T.e. HaxoAATCA B Mono-
KEHWW. YKa3aHHOM nepeKpelleHHbIMU CTpenKamu,; npy-
MMHHaAR nonocTb KnanaHos (2.0) v (4.0) pasrpyxeHa. [u-
ApaBNWYECKAA >KMAKOCTL MOABETCA K uMnuHapy. Co wroko-
BO CTOPOHbI »KMAKOCTb nocTynaeT K knanaHy (4.0}, pei-
CTBYET Ha HEro vepes NoBepxHocTe Ag B HanpaeneHuw, ob-
paTHOM JAEACTBUIO MPY>kWHbI, U OTNMpaeT TakWm o6paszom
NPOXO4 B EMKOCTh.

Puc. 13
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BeepeHve B TEXHMYECKUE OCHORBBI 2- NMHEWHBIX BCTPOEHHLIX KNanaHoB

BrarvBaHue WwWiToka

OnA BTArMBaHMA LWTOKA NUMOTHbie KnanaHel (2.1) n (4.1)
OCTalTCA B CBOEM OCHOBHOM nonoxkeHun. B pesynbraTte
3TOro faBfeHue, UMeroweecA B NuHum P, pgeiicTByeT 4epes
NUHWM yNpasneHnA (XKenTblid UBeT) B NPY>XMHHOW NONoCTy
{noeepxHocTs Ay) knanaHos (2.0) 1 (4.0}, yaepxuBaa mx
B 3aKPbLITOM NOMOKEHWUH.

Knanaxsi (1.1) u (3.1} cpabaTbiBatoT, Gnarofapa yemy npy-
WHHble nonocTn 2-nuHeliHbix kKnanaHos (1.0) n (3.0) oka-
3bIBAKOTCA CBA3aHHLIMKU C eMKOCThH. [MapaBnuyeckan xua-
KOCThb, AEWCTBYA Ha noBepxHocTb Ap KnanaHa (3.0), mo-
)eT MOAHATE KOHYC KnanaHa M NPOMTW Ha LUTOKOBYH CTOPO-
Hy uunuHapa. MNpyM 3TOM BbITECHEHHAA LUTOKOM XWAKOCTb
OTKpbLIBAET KOHYC KnanaHa, AeWCTBYA Ha NOBepXHOCTL Ag,
B HanpasneHwu, o6paTHOM HanpasBneHWo AENCTBUA NPYXK-
Hbl, M NOCTYNaeT B EMKOCTb.

Puc. 14

19



BeepeHue B TeXHUYECKHE OCHOBLI 2-NMHeWHbIX BCTPOEHHbIX KflanaHoB

O6a npuBedeHHbIX Aanee NpUMepa NOKazbiBaT, YTO Kpome
OnucaHHbIX paHee cny4aeB bBnaroaapA COOTBETCTBYIOWEMY
OEACTBUIO MWUMOTHBLIX KnNanaHoOB BO3MOXHblI W Apyrue Ba-
PUaHTLI CXEM.

Kak eugHo no puc. 15, 06a nunoTHeIx kKnanana (3.1) n {4.1)
HaxoAATCA B OCHOBHOM MONOXEHMMW, @ MUMOTHbIE KnanaHkl
(1.1) n{2.1) BkntoueHbl. Bnarogapa naBneHWO B NUHUK P
2-nuHedtHble knanaHbl {3.0) v (4.0) aep»aTcA B 3aKpbITOM
nonoxexun. Knanan e (2.0), paboTalowmin oT neACTBUA
Ha nosepxHocTe Ap (Ax — 6ez paenewunA}, obecneunsaet
npoxon oT A K B, 3a cueT AelcTBWA Ha noBepxHocTb Ag OT-
KpsigaeTcA KknanaH (1.0), oBecneunBan NpoOxon >KMAKOCTU
or B kK A W 3aTem B eMKOCTb, B paHHoM cnyuae npepcra-
BMEH Pa3rPY>KEHHbIA KOHTYP.

Puc. 15
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BeefeHve B TeXHUMYECKMWE OCHOBbI 2-NWHEWHbIX BCTPDOEHHbIX KNanaHoB

Mpu KoMBuHauun no puc. 76 BeinonHAeTcA AnddepeHuans-
HaA cxema.

2-nuHeiHsie knanaHsl (1.0) 1 (4.0) ocTatoTcA B 3aKpLITOM
cocToAHMM: KnanaHbl (1.1) n (4.1) B OCHOBHOM MOMNOMEHWUH;
NABNEHWe CUCTeMbI AeCTBYET Ha Ax.

Ho v knanaH (3.1) ocTaeTcA B OCHOBHOM MOMNOXEHWU.

MockonbKy 6onbwaA MOBEPXHOCTb YNpaBnNeHWA KnanaHa
(2.0) oka3biBaeTCA Pa3rpyXeHHOW 3a cH4eT cpabaTbiBaHWA
knanaHa {2.1), oH MoeT 6bITh 331ENCTBOBAH Yepes NoBepx-
HoCTe Ay. MuakocTs NpoxoamT vepes knanad (2.0) oT y3-
na noaknoueHuAa A K B 1 panee — K uUMIUHAPY.

OTBeneHHan Hazan n3 paboyel NONOCTU LUAWHAPE KUAKOCTh
nonagaeT Yepez 2-nuHenHbit knanad (3.0) ot B kK A BHOBb
B NMHUIO Hacoca.

Ha knanaH (3.0) aeicTBYHOT CNeaywme Cunbl:

— paBneHWE B NMWMHUM Hacoca * BonbllaR NOBEPXHOCTh YNpa-
BMEHWA ;

— yCWUNUe NPYXuHbI.

371 cUnbl AeNCTBYIOT B HANPAaBNEHNM 3anWpaHnA.

B HanpaBneHun oTnUpaHua:
— [aBMieHWe B IMHUKM HacoCa * NOBEPXHOCTb Ap ;

— [aBleHue cO CTOPOHbI * NOBEPXHOCTL AB i

B HanpaBneHwKn 3anupaHuA:

B HanpaBneHun oTNUpPaHUA:

Takum o06pazom, NpM KONbLUEBOW MOBEPXHOCTU KOHUYEC-
koro 3ateopa 50% anAa oTnupaHwAa mpoxoga oT y3na B k
yany A pOCTaToOMHO AaBneHWA BaBoe Bonbllero, 4em nepe-
nap AaeneHuA oT B kK A

370 onpeaendAeTcA HeoBXOAWMBIM AaBlEeHWEM OTNWPaHWA,
NPUHUMEEMbIM MO NOBEPXHOCTW Ap, NPW YCNOBWMK, YTO
KOMbUEBaA NOBEPXHOCTh cocTaenAeT oT Hee 50%.

KnanaH (3.1) He BknroyaeTcAa NoToOMY, 4TO Npu “HOpManb-
HOM" BbIABMXEHNW B PE3ynbTaTe MepeceYeHnA UNKW TaK Ha-
3bIBAEMOr0 NoApPe3aHWA CUrHanoB NOABNAKTCA WK NpoBa-
nbl, UNK NUKKU AaBnNeHUA.

OundepeHunaneHan cxema Kak TakKosaa NUKBWAWpyeTcA
npu BKMOYEHUM NUNOTHOro KnanaHa (4.1), pasrpy»arowero
nosepxHocTe Ay knanaHa (4.0), KoTopsIA OTKpLIBaET Npo-
XOA OT y3na noAKnoveHrA A yepes B kK eMKocTu.

KnanaH (3.0) npw 3atom cpasy e 3akpbiBaeTcA Kak obpart-
HbIM KnanaH, Tak KakK faBfeHve pg, YNPaBnAemMoe Nno NMHWM
B, onyckaeTcA Ao AaBneHMA oTnupaHuA Knanada (4.0) .

Puc. 16
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BeepeHue B TEXHMH4ECKWE OCHOBbI 2- TWHENWHBbIX BCTPOSHHBIX KNanaHoB

5.2 Cxema ¢ npUMeHeHWeEM pacnpefennTenbHbiX KnanaHos

Ynpaeneuune yetbipex 2-NWHEAHLIX BCTPOEHHLIX Knana-
HOB NpK NOMOLLU ORHOIO NUAOTHOMO KNanaHa

B 3ToM npumepe YeTbipe 2-NWHERHbIX BCTPOEBHHbIX KnanaHa
yNPaBnNAKTCA NPM NOMOLLM OAHOrO NUIIOTHOMO KnanaHa.

CpaBHeHuWe NPOBOAMTCA COOTBETCTBEHHO C YNPaBNEHUEM UW-
nuHApa no pucyHKy 10 W yKasaHue QaeTCA Ha COOTBETCTBY-
HOLWYH CXeMy YynpaBneHuA.

Ho npexae yem ByayT paccMOTPeHb! BbiNnonHAeMbIe hyHK-
UMM HeoBX0AUMO CAENaTh CNEAYIOLLME 3aMeyaHmnA:

— ynpaBneHuWe HeCKONbKUX 2-JIMHEAHbIX KnanaHos npw no-
MOLUM OAHOrO MWUMOTHOrO NpeacTasnAeTcA Bonee npoc-
ThiIM 33 CYET MeHblLEero o6bema NpMBOPHOro OCHaLLEHWA,
HO TauT B cebe HeKoTopble Npobnemsl;

— Ha npaKkTWKe 3Th cXeMbl pabBoTawT AnAa obecneyeHnA B
MW3BECTHOW MEpEe 4eTKOW NOCNefoBaTeNbHOCTU KOMMYTa-
LW TONbKO C connamMu B NUHWAX YNPaBNeHWA ;

— NO3TOMy MECTHaR ONTUMMW3aunA ux TpebyeT B BONbLLMH-
CTBE C/y4aeB MHOIO BPEMEHM ;

— KpOMme Toro cuTyauuA B BONbLWOA cTeneHW 3aBUCUT OT
3HaYeHW BA3KOCTWU CPea;

— MO3TOMYy, XOTA B CXeMaxX WHOWBWAYaANLHOrO YNpaBneHuA
3TOT cnocob He PeKOMEHAYEeTCA, OH BHOBb W BHOBb WC-
Monb3yeTcA M3-3a — KaK yrke GblNo yNnoMAHYTO — CHU-
YKEHHbIX 3aTpaT Ha NpUBopHOe OCHaLLeHKe.
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OnucaHue cxembi
HopmansHoe nonoxeHue: No pucyHky 17

Ecrnv nunoTHeIA KnanaH (5) HaxoauTcA B NPeACTaBNEHHOM
HOPManbLHOM NONOXEHWM, TO UMeIOLLEecA B HAaCOCHOW NIMHUK
faBneHue (KpacHbIi uBeT) aeicTeyeT Yepes NUNOTHLIA Kna-
NaH W NWHWUK ynpaeneHua (>KenTblid uBeT) Ha NOBEPXHOCThL
Ay 2-nuHeiiHbIx knanavos ¢ (1) po (4) B HanpaBneHuw 3a-
nupaHuAa.

Ho paBneHve B HAacOCHOW NWHWUM OENCTBYET 0AHOBPEMEHHO
M Ha KONbUEBYH MOBepXHOCTe Apg 2-NWHelHbIX KnanaHos
(2) n (3) . BoaHukalolee B pe3ynsTaTe 3TOro ycunue

(pp * Ag) peicTBYeT B HanpaeneHun oTNMPaHWA.
Konbuesble nosepxHocTn knanaHoB (1) n (4) ceA3aHbl ¢
eMKOCTHO, T.e. He HaXOAATCA NoA LaBNEHUEM.

Ecnu mbl cHavana 6ynem MCXoAWUTb M3 TOro, 4TO NOpPLUEHb
He HaxofMTCA NOA Harpy3KoW, TO COOTBeTCTBEHHO bonee
BLICOKWE YCUNWA ByayT AEACTBOBATh HA KOHYChl KnanaHoB
¢ (1) no (4) e HanpaBneHWK 3anMpaHuA.

ConocTtaBneHvWe yCcunui, AGACTBYIOLWMX Ha KOHYyCbl 2-nu-
HeMHBIX KNanaHoB, AenaeT 3To nonoxkeHwe 6onee HarnAg-
HbiM {cm. cTp. 24) .

2-nuHenHble KnanaHol (2) n (3) 3anuparoT npoxoa mexay
NOAKMHYEHUAMU NUHMIA oT B kK A, a knanaHel (1) n (4) —
npoxoa oT A k B. Takum o6pasom, NuHUK K UMNUHAPY { 3e-
feHbIA LBET) , a Tak)Ke NTMHUA Hacoca ( KpacHbIA UBET) W em-
KOCTH (CcHHWiA uBET) OKa3bIBAaTCA OTCEYEHHbIMW ApYyr oOT
apyra. lMony4yaeTcA TO >Ke camoe HOPMaNbHOE MNONOXKEHWE,
YTO W B CXeme ynpaeneHWA NMUNOTHOro Knanaxa no puc. 10.
Ecnn cpaBHUTL 3TO C NWNOTHLIM KNanaHoM B TPaauUMOHHON
cxeme, TO, Hanpumep, pasdeneHne Apyr oT Apyra noaKnwoue-
HWA NMHWA A 1 B Ha 2-nuHeirHom knanaHe (1) cooTBeTcT-
BoBano Gkl pasaeneHUio Apyr oT apyra kaHanos A u T Ha
NMUNOTHOM KnanaHe {cMm. paspes Ha puc. 7). 3To nonosxe-
HWe ABMAETCA AEACTBUTENbHLIM COOTBETCTBEHHO W ANA ApY-
rux npoxonos: oTP Kk A, otPkB unorBkT.

Taknm 06pa3om, Mkl MOXKEM, FTOBOPA O DYHKUWUK NepeK -
Y4eHWA, O KOTOPOW B AGHHOM cCnyuae WAaeT pedb, paccmatpu-
BaTb 2-NWHENHbIA BCTPOEHHbIA KNanaH Kak oTAeNbHYH BO3-
MOXHOCTb YNPaBNeHWA, BbINONHAEMOr0 NPU NOMOLLW NUNOT-
HOTQ Knanasa.



BeepeHne B TeXHUYECKWE OCHOBbI 2-NvHedHbIX BCTPOEHHbIX KNanaHoe

£

Puc. 17
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BeepeHne B TeXHUWYECKWE OCHOBbLI 2 - NUHeNHbIX BCTPOEHHLIX KnanaHoB

yCUNWA, QENCTBYHIWMUE HA KOHYChl 2-NMMHERHBLIX BCTPOEHHBIX KNTANAHOB

(1)

(2)

(3)

4)

24

B HanpaBneHWn 3anuUpaHnA

bLoop A

U, MpyxuHa

Pr = AasleHune B NUHUK Hacoca

Ycunue B HanpagneHWA 3anupaHuA
npeoGnapaer.

B HanpaBneHWu 3anUpaHnA

ﬁ Py * A,

MpyxuHa

PP = [JaBneHwe B IMHWK Hacoca

Ycunuve B HanpaBneHWW 3anupaHuA
npeo6nagaer.

B HanpaeBneHWn 3annupaHuA

I p,-
I A,

Mpy*xuHa

Ycunue B HanpaBneHUW 3anMpaHuA
npeo6Gnapaer.

B HanpaBneHun 3anupaHvA

I p,
0 A

Npyxuna

Ycunue B HanpaeBneHW 3anmpaHua
npeobnapaer.

B HanpaBneHWn oTANMPaHUA

T b A,

fl Pr* Ag

Px = AaBneHwe Ha nopiueHs

P, = AaBneHue B NHUKW eMKOCTH

{B oBownx cny4aAx aaBneHve
NoYTU OTCYTCTBYET. )

B HanpaBneHun oTnvpaHuA

T P Ay
T b A
P = nout 6es pasneHun

B HanpaBneHWH oTNUPaHKUA

T P A
T p,* A,

Pn = AaBneHue 8 KOMbLUEBOM NONOCTK
(noutwn oTcyTcTBYET)

B HanpaBneHuu OTNUPaHWUA

TT{ Pg * AA
L]
Pr* A
Ps = AaBneHve B KONbUEBOW MONOCTH
pT = AasBlneHue B fIMHUKN eMKOCTU

(B obomx cnyuanx nasneHue
NoYTH OTCYTCTBYET.)



BeeneHne B TeXHUMECKHWE OCHOBBI 2- NnUHEeNHbIX BCTPOEHHbIX KnanaHoB

BbinBueHMe NOPLIHA

Ha pucywxe 18 npenctaBned NWNoTHLIA Knanad, nepexknio-
YeHHbI B nonoeHue "b"”. Tenepb nonyuaeTtca, 4yTo faene-
HuMe B nuHun P geicTByeT 4epe3 NUNOTHLIMA KnanaH Ha no-
BepxHocTh Ay 2-nuHedHblx KnanaHos (1) w (3), yaepxu-
BaA WX B 3aKpbiToM nonoxewun. OgHOBpPEMEHHO MOBepx-
HOCTU ynpaBneHuA knanaHoe (2) v (4) okaswiBawTcA coe-
IMHEHHBIMK Yepe3 NUNoTHbIA KnanaH (5) ¢ eMKOCTbIO, T.€.
He HaXOAATCA MoA LaBNeHVeM.

Jasnenve, neicteytowlge B KnanaHe (2] Ha KOMbUEBYH NO-
BepxHOCTL Ag, OTXKWMaeT KOHYC KnarnaHa B HanpasneHuw,
NPOTUBONONOXHOM [EWCTBUK NpyKuHbl Co, BBEPX W OT-
KpbiBaeT Npoxoa oT B yepes A k uunuHapy ( KpacHbIi ueeT).
MopweHs BbiaBuraeTcA. OTBOAMMAA W3 NONOCTH UMNWMHAPAE
MUAKOCTb NOCTYNAeT 4epes 2-NuHerHblid knanau (4), pabo-
TalOWMA OT AaBNeHWA Ha NOBepxHocTb Aa MNPOTWB Hanpa-
BneHuAa AencTBuA npyxuHer C4, oBpatHo B emKocTe. Ecnn
e BHOBb CPaBHWTb 3Ty CUTYaUWio C pacnpefenuTenbHbIM
KnanaHoM, To oTnupaHue 2-nuHeiHoro knanaxa (2}, Hanpwu-
Mep, COOTBETCTBOBaNo Bbi OTNUpaHWio npoxoaa oT P K A Ha
pacnpegenuTensHoM 30N0THUKOBOM KnanaHe.

BhigBUMEHWE NOPLUHA

A
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® O,
B B
Ay
A A

Puc. 18
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BeeneHue B TEXHUYECKWE OCHOBBI 2- NMHEWHbIX BCTPOEHHBLIX KNnanaHoB

BrArmeBaHune nopuHAa

Mpu nepexnioveHWM NWNOTHOrO KnarnaHa B NonokeHue "a”
2-nuvHeiHble kKnanadbl {2) 1 (4) ocTalTCA B 3aKpLITOM no-
noXeHwu. XuaKocTb nocTynaeT oT Hacoca Yepes knana (3),
paboTalowmii oT AeNCTBUA [dBNEHWA Ha NOBEPXHOCTL Apg
NPOTWUB HanpaBneHWA AeNCTBUA Npy>uHel C3, oT y3na B ue-
pez A B KONbLUEBY MonocTb uunuHapa. MNoplweHs BXoAWUT
B uMnuuap. OTBOAMMAEA CO CTOPOHGLI NOPLUHA XUAKOCTb NO-
cTynaeT uepes knanaH (1), ynpaBnAemblA [aBneHWEM Ha
noBepxHoCTs Ax NPOTMB aeicTeuA NpyxuHbl C3, OT yana
A uepes y3aen B B emkocTb (cm. puc. 19) .

Puc. 19

26



BeeneHne B TeXHWYECKMWE OCHOBBI 2- TUHEAHbIX BCTPOEHHbIX KNanaHoB

BeiTankueaouLan cuna, AeMCTBYOWAA HA NOPLIEHB

Cxema Ha puc. 20 waeHTUuHa cxeme Ha puc. 17. OCHOBHBIM
OTNMYMEM ABNAETCA AEiCTBME Ha MNOPLIEHb BbITaNKWBatoLLLEeRn
cnnbl.

Heobxoanmo ellle pas NOACHWTH BbiCKa3bliBaHWe Ha cTp. 11:

"2-NWHeHbIe BCTPOEHHble KranaHbl paboTalT TONbBKO B 3a-
BUCMMOCTW OT Aaenenva”. Ecnu cxema c pacnpegenutens-
HbIM 30N0THAKOBbLIM KNanaHoM MepeKnio4YaeTcA ToNbKo oT
cWrHana, To B cXemax ¢ 2-NMHeiHbIMK KnanaHamu Heobxo-
AUMO NOCTOAHHO Y4YWTLIBATL AABNEHUWE, [EACTBYIOLWEE Ha NOo-

BepxHocTW. MpeanonoXKMM B HaLleM Npumepe, 4TO HAacocC Bbl-
KNIOYEH U Ha MOPLUEHb AGACTBYET BbiTanKuBaowana cuna. Ha
CTOpOHe WToKa (3eneHbiid UBeT) obpasyeTch AaBneHue, Aen-
CTBYIOWEe Ha NoBepxHOCTU Apa 2-NWHeWHbIX KnanaHos (3)
n(4). A nockonbKy Ha NOBEPXHOCTU Ay faBneHue He e
CTBYET, TO nocne NPeofoneHnA AeNCTBUA YCMMUA NPYXKUHbI
KOHYC KNarnaHa OTOXMETCA HaBepXx U >KMAKOCTb CMOXET, Ha-
npumep, NOWTU B eMKOCTb. Kpome Toro, Ha CTOPOHE NOPLUHA
BO3HUKNO Gbl pazprAXeHue, TaK KaK NoAcoca XUAKOCTH HET.
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Puc. 20: Yunundp c dedcreyroweld Ha nopLueHs 8blTankKuaaruwed cunod.
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BeepeHue B TEXHUHYECKWE OCHOBBI 2-NMHENHBbIX BCTPOEHHbIX KNnanavoe

Y106kl M3bexKaTk HeAOCTaTKOB CXeMsl Mo puc. 20, pasnexHuve,
BO3HWKaKOLLEe OT AeMCTBUA BbITANKMBAIOLWEA CAUllbl, IOMKHO
aBTOMAaTUYECKW [iep>KaTk COOTBETCTBYIOLWME KNnanaHbl B 3aK-
pbITOM cocToAHMW. 3To pocturaetca (cm. puc. 27) aa cuet
YCTaHOBKM nepekniouatowero knanana (6). Torana npu aei-
CTBWM BbITankKuBarwLeh cvnbl obpasyoweecn gaBnedve cpa-
BaTbiBaeT yepesz nepeknovarowmin knanad (6) W NUNOTHbIA
knanaH (5) no noaknoveHAM NuHUiA P, a Taroke A n B Ha
NOBEPXHOCTI YNPaBreHWA (CBETNO-3eNeHblil LBET) 2-nuHen-
HbiX KnanaHoB ¢ (1) no (4) v pedcTByeT COBMECTHO C yCu-
MeM MPY>XUHbLI B HaNpaBneHuy sanvpaHua.

MageHwo aaeneHA o6paTHbBIM XOAOM 4Yepes NIUHWK Hacoca
npenATACTyeT obpaTHbIA KnanaH (7). [laBnexnA oT BbiTan-
KWBaKLWe cunbl AeNCTBYET, KOHEYHO, OAHOBPEMEHHO 1 Ha
Avmkvio A (noeepxHocTe Ap ) knanawos (3) v (4).
MockonbKy B NpueeaeHHOM npumepe nuHum P n T 6es aa-
BREHWA, TO 2-NWHeRHble KnanaHbl OyayT yiepXuBaTbcA B
33aKpPbLITOM COCTOAHWUK.

I F

Puc. 21
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BeefieHue B TeXHUYECKMUE OCHOBLI 2-NMHEWHBbIX BCTPOEHHBLIX KNanaHos

PaccmoTpum Bonee noapobHo no cxeme puc, 21 BbiaBUXKe-
Hue noplkAa (puc. 22) .

Nna 3Toro nunoTHbIA knanaH (5) nepeknovaeTcA B noso-
weHue "b”. JlaBneHue B NMHWMM HAacoca ( KpacHbIW LBeT) Ael-
CTBYET Yepes NUHWM YNPaBneHuA (KenTbid uBeT) :

1) Ha nepexnioyarowWwmii knanad (6) v AepXKUT ero 3aKpbiTbiM
OTHOCWTENLHO NUHUIA cBpoca »KUAKOCTH U3 UMNUHApPa;

2) W Yepe3 NUNOTHLIA KnanaH oT P K A Ha NOBepPXHOCTK yn-
paBneHua knanavog (1) u (3), KoTopbie B pesynbTarte
3TOr0 OCTalTCA 3aKPbLITbIMU.

MoeepxHocTu knanaHos (2) u (4), HanpoTue, pasrpyKeHsbl
B eMKOCTk Yepes npoxog oT B k T Ha nunoTHOM Knanake. B
peaynbTaTe 3TOr0 AaBeHWe CUCTEMbI ( KpacHbIA UBET) Mo-
»eT, AeNCTBYA Ha NOBEPXHOCTb Apg, OTKPLITh 2-NNHERHbIN
knanaH (2) co CTOPOHLI NOAKNIOYEHUA NUHKUK B.

MopweHb BbIABUraeTCA.

Puc. 22

29



BeBepeHne B TeXHUYECKUE OCHOBBI 2- nuHelRHbIX BCTPOEHHbIX KNnanaHoB

Ynpaeneuve UWNMHAPA C PerynupoBaHMem cKOPOCTH

Ecnn HapAaLy ¢ hyHKUMEN NepeKNIYEHUA HY>KHO BBINONHUTL
B CXeMe C 2-NIMHEAHbIMK KnanaHamu ewe ¥ hyHKUWIo no
pacxopy, TO COOTBETCTBYHLLWME KNanaHbl OCHALLLalTCA CK-
CTeMOW orpaHudeHns xona 3aTeopa (Bonee nogpobHo — cm.
rnaey o BbINOAHEHWU hyYHKUWIA No pacxoay ) . YTo6el, Hanpu-
Mep, NONYYUTb CXEMY C PerynupoBaHvemM CKOpPOCTH B COOT-
BETCTBUM C pucyHKom 23, Ha 2-NWHeHBbIX BCTPOEHHbIX KNa-
naHax {1) u (4) ycTaHaBNMBaOTCA COOTBETCTBEHHO CUCTe-
Mbl OrpaHuueHnA xoaa (8) n (9).

Mo pucyHky 23 »UAKOCTb MOXET NOCTYNaTh K UMITMHAPY
ceobofHO, @ OTBOAMMAA CPeaa AOMKHA NPOXOAUTb 4epes
Touku apoccenupoiarma (10) unu (11). B cooTeeTcTBUM C
3TUM B CXeMe NO PUCYHKY 24 MWAKOCTb U3 KONbLUEBOW No-
NOCTU LMAWHAPa NPoXoAuT B eMKOCTh 4Yepes KnanaH (4) u
BNWAET Ha 06bEMHbLIM MOTOK 3a CYET OFpaHUYEHUA XOpa 3aT-
BOpa KnanaHa. TOYHO TaKKe NPOWUCXOAMT ApoccenupoBaHie
Ha CTOpPOHE MOPLUHA NPY MOMOLLM OrPaHUYEHUA XoAa Ha 2-
NnuHeRHoM BCTpoeHHoM Knanawe (1) (puc. 23, obpaTHbIA
ApOCcCcenbHbIA KnanaH) .

Ewe oavH npumep no 3ton cxeme (puc. 18) HarnaaHo no-
Ka3bIBaeT, YTO 2-N1HelHbIe BCTPOEHHbIE KnanaHbl paboTtaiT
TONLKO B 3aBMCUMOCTW OT AasfieHuA. B pesynbtaTe apocce-
NUpoBaHMA OTBOAWMOW cpenbl B KnanaHe (4) Ha cTopoHe
WTOKa LMNuMHAPa (3eneHblil UBET) NPOUCXOAWT W3MEHEHWE
HanpaBneHWA AeiicTeuA paBneHwA. B pesyneTaTe atoro 2-
nuHeiHbIM kKnanad (3) mor 6bl yNpaBnATLCA AaBneHnem Ha
noBepxHocTb Ap 1 Be3 nepexnrouaroLero Knanada (6) .
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BeeneHne B TeXHWHECKHWE OCHOBbI 2- nuHenHbIX BCTPOEHHbIX KnanaHoB

3

TT | |

a PIT b

Puc. 23: [lpumep c uchons3zosanuem pacnpedenuTensHozo

KI1anaHa u OpocceflsHo20 06paTHo20 KilanaHa

Puc. 24: [Mpumep ¢ Uucnons308aHuem 2-NUHEUHBIX BCTPOEHHBIX KIANAHO8 U CUCTEMb! O2PAHUYeHUH X00a.

CocToAHUE: 8bIGBUMEHUE NOPLUHA
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BeepeHne B TeXHUYECKWE OCHOBBLI 2- NNHERHBIX BCTPOEHHbIX KnanaHoB

5.3 Mpumepsl ucnonb3oBaHuA

Y npaBneHve NnOAbLEMHOI0 YCTPONCTBA

MokasaHHar Ha pucyHKke 25 cxema ynpasneHuA NpeacTasnA-
eT cobour "cTapoe” UCMONHEHUE Ha TPaAULMOHHbIX, 30/10THU-
KOBbIX pacnpeaenuTentHblX, 3aN0opHLIX HANOPHbIX U PACXOA-
HbIX KManaHax, KOTopble YCTaHOBMeHb! B 0gHOM Brioke yn-
paBneHuA.

Nerko yBuAETb U BbINONHAEMYO hyHKUKIO.

YnpaBnaeMblit pacnpeaenuTensHblin knanad (1) :

Monoxexue “0”: MepmMeTHYHAA oTcevYKa UWNWHAPa Npu no-
MOLLM perynupyemMbix oBpaTHBIX KNnanaHos
{(2)m(3).

MonoxeHune "a”: BTArvBaHwe NOpLUHA, PerynupoBaHue cKo-
POCTW OMYCKaHWA NMpy NOMOLLWM ApOCcCent-
Horo oBpaTHoro KnanaHa (5) .

Monoxenune “b": Beixoa B anddepeHUnantHyO Cxemy, pe-
rynMpoBaHie CKOpOCT nofgbema npu no-
Mowm gpoccensHoro obpaTHoro KnanaHa
(4).

3alwMTa no AaBMeHUI0 — NpW NOMOLM YNpaBNAEMOro Kna-
naHa orpaHuYeHuA aaenequn (6) .

TunopasmMepbl MCNOMAb3YeMbIX KNanaHoe HarnAAHO NOKasbl-
BAOT, 4TO B pe3yNbTaTe NPUMEHEHUA KPYMHBIX NpUBopos 1
cam BNOK yNpaBneHWA CTaHOBWMTCA O4Y4eHb BonbuwiMM: Bedb
peyb WAET O MATW KnanaHax Tunopasmepa 52 v ogHOM Kna-
naHe Tunopazmepa 32.

[na cHuxeHwAa 3aTpaT bObina paspaboTaHa cxema ynpasrne-
HWA C UCMONL30BaHWEM 2-NTMHERHbIX BCTPOEHHbLIX KNanaHos.
C TOYKW 3PeHWA BbINONHAEMBIX (YHKLMWA 3Ta cxema obna-
[43eT BCEMW CBOWCTBaMM MpexkHe cxembl, HO ee BNOK ynpa-
BIIEHWA COAEPMWT BCEro NWLb ABa 3nemMeHTa Tunopa3mepa
50 n oguH — Tunopazmepa 32. Ha bnoke ynpasneHnA ycTa-
HOBMEH WCMONb3yeMblii B KaYecTBE MUNOTHOro pacnpeaenu-
TenbHbIA KknanaH Tunopasmepa 10 (puc. 26) .

OTpenbHble hyHKUAM BbINONHAIOTCA Cneayownm obpasom.

BblaBu»KeHWE NOPLIHA

MunoTHbl# kKnana (13) HaxoAWTCA B NONOXeHUU “a”.

B pesynsTaTte atoro pabo4ve nonoctv 2-nWHenHbIX Knana-
Hos (10) n (12) HaxogATcA nog nasneHuwem, a pabovaa no-
nocTb ( y3en noaxkniouenmna X) kKnanana (11)  pasrpyeHa.
MuapaBnuyecKan »MAKOCTb NOCTYMaeT U3 NUHUMK Hacoca Ye-
pes knanaH (11) oT A uepe3 B Ha nopwHu unnuHapos. Kug-
KOCTb M3 KONbUEBLIX NONOCTEW LMMNMHAPOB AEWCTBYET Ha
knanaH (12), y3zen nogknioveHua B, u oTxumaeT KoHyc aa-
BrNeHWEeM Ha noBepxHocTh Ag (cm. Takxe puc. 4) npoTus
[naBneHWA, pasBMBAeMOro HacocoM (M3MeHeHWe Hanpasne-
HWA DEMCTBWA AaBNEHWA Ha NopLuHe) .

Macno BbiTecHAeTCA M3 pabovel NONOCTK 4Yepe3 NMUHUIO Y-
paBneHWA, NUNOTHLIA KnanaH (13) v nepexniouarwWwmnin Kna-
faH B IMHWIO Hacoca. A 0TBOAMMAA U3 KOMbLEBbIX NOMOCTEN
KMAKOCTL NOCTyNaeT Yepes KnanaH (12) B HACOCHYI NUHWUIO
K UMAMHAPEM, MOPLWHU KOTOPbIX BbiABUraoTcAa no avdide-
peHumansHoi cxeme. PerynuposaHue CKOPOCTHY BbIABUKEHWUA
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Q4 = 950 n/muH

Qp = 470 n/muH

Puc. 25

NPOW3BOANTCA NPW MOMOLLKM CUCTEMbI OFPAHUYEHMA X0Aa Ha
knanaHe (11). Takum o6pazom, He TpebyeTcA OTAENBHOMO
pacxoAHOro Knanaa.



BeepeHne B TeXHUMECKWE OCHOBBI 2-NMHEeAHbIX BCTPOEHHbIX KNanaHos

BrarveaHue nopwHa

MunoTHbi kKnanaH (13) HaxoAWTCA B NonoXKeHWn “b".

Mpu atom paboume nonoct knanaHos (10) n {12} pasrpy-
eHbl, TaK uYTO rMApPaBNUYECKEaA XUAKOCTb MOCTYNaeT w3
NUHUM Hacoca vepe3 knanaH (12) — wnanax {11) ocraeTcA
B 3aKPbITOM MONOMEHMM — K KonbueBbiM NonoctAm. Ber-
TECHEHHaA >KMAKOCTb MOXeT, Byly4n CAPOCCEenupoBaHHON
Yepes OrpaHWYeHHbIA MO CBOEMY XOAY NOPLUEHL KnanaHa
(10}, oTBOAUTLCA B EMKOCT.

OcTaHOB NOPLUHA
MunoTHbIA Knanad (13) HaxoauTcAa B nonoxexnuun "07.

Mpu nonoxeHuu "0" Bce TPU 2-NMHENAHLIX BCTPOEHHbIX Kna-
naHa yAep)KMBalOTCA B 3aKPbITOM COCTOAHWW 3a CueT AeicT-
BylowWwero Ha noeepxHocTn Ay (y3en noaknioyveHnAa X) pa-
BNEeHWA Hacoca.

CpaBHeHue 3aTpaT no oberm cxemam ynpaBneHWA NokKasbl-
BaeT, YTO UCMONHEHMWE C 2-NUHEeWHBIMU KnanaHamu 6e1no bbl
NMoyTK BABOE AELLEBNE.

Oba npumepa cxem ynpaBreHWA C UCMONb3oBaHWeMm 2-nu-
HeNHbIX BCTPOEHHLIX KNanaHoB AOMKHbEI NOMOYb OCMLICINTL
VX OCHOBHONM MpuHUMN aeicTeuA. Ho oaHoBpemMeHHO Heob-
XOAMMO Y4YMTbIBaTh LenecoobpasHoCTbk MPUMEHEHWA, @ TaK-
»Ke UX npeaenkl U BOIMOXXHOCTH.
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BeegeHue B TeXHMYECKWE OCHOBbI 2-NVHehHbIX BCTPOEHHDbIX KNanaHoB

6. CPABHEHWE 30JTOTHUKOBLIX KNANAHOB C
2-NUHEAHbIMK BCTPOEHHBIMKA KNANAHAMU

I'Iocne TOro, Kak Ha npumMepe HeCKONbKKUX cxem Dbina AaHa
BO3MOHOCTb MONYYATb NpeacTaBneHue o6 OCHOBHOM MpPUH-
uMne AerncTBUA 2-NWHEWHbIX KnarnaHos, Heobxoaumo cono-
CTaBWTb CBOWCTBA [ NPenMYyLLECTBAa U HEAOCTaTKW) 30M0THW-
KOBbIX U 2-NMHENAHbIX KNnanaHoB.

PacnpepenutensHble 30N0THUKOBLIE KNanaHbl:

— nonHaAn KOMMYHWKaTMBHaA CBA3b OCYLUECTBNAETCA 3a

PacnpepenurensHble 2-nuHedHble BCTPOEHHbIE KNanaHbl:

— KOMNAaKTHOCTb KOHCTPYKLUWWA;

cyeT ABUXXeHWA BCero Nille O4HOINo NOopLHA ;

MopLUeHb 3aHWUMAeT B KOPMYCe pa3nu4Hble MOMNOMKeHWA,
T.e. MOTYT BbINONHATLCA Pa3nuyHbie PyHKLKUM;

pacnonoXeHue KaHanoe B KOPMNyce OTHOCUTeNbHO pabo-
YAX KPOMOK NAYH)KEpa MOMeT BbiTb W3MEHEHO pPasnuy-
HbIM 0Bpa3om ( pasnnuHble TUMbI NOyHXepa) ;

BO BKNOMEHHOM COCTOAHMM Ha paboynid oprax ( nnyHxep)
[AeNCTBYET CTaTUYeCKMW MOJSIHOCTLIO BbIPOBHEHHOE [aBre-
HWe;

BbIPOBHEHHOCTL [aBNEeHWA Ha nnyHxepe obecneunsaeT
BLIPDOBHEHHOCTbL YCWIWIA B OCEBOM HanpaBneHuu;

YMAOTHEHWE MEXAY NONOCTAMWU C PasfIUuyHOW BENUYUHON
AaBNeHWA NpoOM3BOAUTCA NPWM NOMOLLM 3a3opa ( BOZMOX-
HOCTb YTeYKu) ;

YyNNoTHEHWE 3a30pa MOXKET BbiTh YYBCTBUTENbHbLIM K 3ar-
PAIHEHUIO Y HANWUYMIO 30H HECOOCHbIX Harpy3okK (3aegaHve
nayH>epa,; npo6nems peaypcos npobera) ;

npun U3MeHeHWMKW TUNopasmepa pacnpepennTenbHOro Kna-
naHa Bec ero ysenun4ymBaetca B K\/GB, a Ce4YeHWA — TOonNb-
KO B KBajgparTe.

34

OTCYTCTBUE YTeUYeK, B 3aBMCMMOCTU OT ynpaBneHunA
{oT B k A, cenenbHbIi KnanaH B KayecTBe NMUIOTHOro) ;

BO3MOXXHOCTh WHAMBUAYANbLHOrO YNpPaBneHuA No oTaenb-
HbIM NMWHUAM pacxopaa;

BO3MOXHOCTb BbINOMHEHUA HECKONBKUX QIYHKUWIA;
o4eHb KOPOTKOe BpemMA cpabaTbiBaHWA ;

BO3MOMHOCTb BO3AEACTBUA HAa CKOPOCThL cpabaTkiBaHWA
B HanpaBnedkKy sannpadia U OTNUPaHWA |

BbICOKAA 3KCNNyaTaumoHHaA HafexXxXHOCTh;

6onbLUOKW AMana3zoH No pacxody (NpakTUYeCKW Heor paHu-
YeHHaA NPOU3BOAWETNBHOCTL MPWU BbINOMHEHUN (hyHKLWA
nepeKNoYeHna ) ;

HU3KaA YYBCTBWUTENBHOCTL K 3arPA3HEHWAM;
Bonee NpocToe peLleHe BONPOCa C 3aMacHbIMMW HYacTAMMU;

BO3MOXKHOCTb OTHOCUTENbHO NMPOCTOro NpefoTBpaLleHus
NUKOB AaBNeHNA U yaapos;

Hanu4yMe pasfinyHblX TUMNOPa3MepoB COOTBETCTBEHHO
06BbEMHLIM NOTOKaM ;

BO3MOHOCTb HaAeXHOW paboTel Ha BbicOKOM pabouem
[aBnNeHun;

6onee BbICOKWE NNaHOBLIE 3aTPaTbl Ha NpuobpeTeHne KBa-
nurKaumMm No 3IKCNNyaTauMn 1 06Cny>KUBaHUIO ;

fonee BbiCOKMWE 3aTpaThkl BPEMEHM Ha ONTUMM3auMio (He
OTHOCUTCA K CTaHAapTHeIM BrioKamM Mnu cXxemam ynpagie-
HWA) ;

6bonee cnoxkHoe TexobGCcny»XWBaHWe WM3-3a pPa3MeLEHUA B
bnoke;

" KOMNAEKCHOCTL" NMpUHUMNa AencTBuA; cpabaTbiBaHue
TONbKO B 3aBMCMMOCTM OT AaBneHuA (HeoBXxoanMmo 4eT-
KOe noHWMaHue 3Toro akTa) ;

Bonee cnoXKHaA NoOKanuM3auWA BeIABNAEMbIX AetheKToB;

npv MCNONB30BaHWM B Ka4yecTBe pacnpefenuTenbHoro ane-
MEHTa OAHUM KNanaHoOM BbIMOMHAETLCA TONLKO 2-NUHeR-
HaA 2-No3WLMOHHAA (PYHKLUWA NEPEKMIOYEHWA ;

06uJ.ee nonoXeHue onAa cegenbHbIX KNnanaHoB: OTCYyTCTBUE
BO3MO>HOCTW CTaTUHECKOW KOMMEHCauMn yCUnviA Ha ne-
PEeKoNaIoLLEM OpraHe.



BeepeHne B TEXHWYECKWE OCHOBLI 2-NMHENHbIX BCTPOEHHbIX KNanaHoB

B kauyecTBe 3aKnOMeHWA MOMHO CKa3aTh cnefylouLee:

Wcnons3osaHue cXem ¢ 2-NMHENHbIMUW BCTPOEHHLIMUW Knana-
Hamu uenecoobpazHo B TOM clyyvae, eCniv 3TO AaeT 3KOHO-
MUYECKME WU/NNW TEXHUYECKUE NPENMYLLECTBA NO CPABHEHNIO
€ UCMONL30BaHWEM TPAAVMUMOHHON rMApaBNMKN.

Wcnonb3oBaHWe 3TUX KNanaHoB Ha NPOTAXEHWMW YXe MHO-
rMx NeT NoKasano, 4To HelenecoobpasHo 3aMEeHATL UMK CXe-
Mbl YNpaBneHWA, BoINONHAKWME TONbKO thyHKUWKU NepeKnio-
YEHWA, BO BCAKOM Cflydae ANA Manbix Tunopasmepos (oo 32).

Ho npu Heo6xopvMocT KOMBWMHWPOBaHWA HECKOMbKWUX
(hYHKUMIA NV NpY HeoBX0AMMOCTW ynpaBneHuA BonblnMMK
1 pPasnuuHbIMKU 0GLEMHLIMW MOTOKamMK B Ntobom cny4ae By-
AET ONpaBAaHHbIM NMPOAYMbIBaHNE PELLEHWA C UCMONL3oBa-
HUeM 2-NTMHERHbIX BCTPOEHHLIX KNanaHoB.

7. O630P OCHOBHbIX UCNONMHEHWIA U
OCHOBHbLIX ®YHKLUMNA 2-NTMHEWHBIX KNANAHOB

B szaBucumocTM OT BbinonHAeMon yHKUMK KU Tpebyemon
XapaKTePUCTUK W CXEMbI YNPaBNEHWA UMK 2-NIMHEAHOr O Kna-
naHa MOryT 6bITb UCMONL30BaHbI UX Pa3NNUYHbIE OCHOBHbLIE
vcnonHenunna (puc. 27) ANA BbINONHEHWA (YHKUMA nepe-
KNHOYEHWA MO AaBNEHUIO.

Mpuv ux nomowm MoryT BbITe peanMsoBaHbl YHKLWK Npo-
CTbIX, BKMIOYEHWE U cpabaTbiBaEMbIX Ha BbIKMIOYEHWE U YW-
CTO TWApPaBNWMYECKW ynpaenAeMbix obBpaTHeIX W pacnpepe-
NUTENbHBLIX KanaHoB, KNanaHOB NO OrPaHWYEHUIO UMW CHU-
YKEHUIO NABMNEHWA, @ TAKXKE PACXOAHbLIX KNanaHos.

* 3a cueT BbIBOPa COOTBETCTBYHOWEN CXEMbI YNPABNeHUA U
NpY NovoLLm 2-NMHERHOro KNanaHa, npeaHa3HaueHHoro AnA
DYHKLMKM NepeKknioveHrUA, MoxeT BbITb OCYLLECTBIEHO Or pa-
Hu4eHne pasneHuA. O6bIYHO ANA 3TOrO MPUMEHAETCA UCMOoN-
HeHue ¢ 7%-HOM KONbUEBOW MOBEPXHOCTLIO ( NOBEPXHOCTH
Ag). Bonee nogpo6Ho — cM. rnaey o BbINONHEHWU hyHK-
UM NO AaBNEHUIO.

orpaHuvyeHue
AdaBNeHnA

thyHkuua
nepexKniYeHNA

CHMKeHne
faeneHUA

CHMXYKEeHWe
NaBneHuA
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[InA cHWYeHWA AaBReHWA Npeumy-
- A . LLECTBEHHO UCNONb3YIOTCA BapuaHTbi
x CefensHOro 3aTBopa.

Puc. 27
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BeeneHve B TEXHMYECKWUE OCHOBLI 2- IMHEHHBIX BCTPOEHHBIX KNanaHos

AnA 3ameTok
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2-nuHelHble BCTPOEHHBbIE KNanaHbl, hYHKLUWK NepeKoYeHna

2-NMHEeWHble BCTPOEHHbIE KnanaHbl,
hyHKUMU NepeKNIoYeHNA

1. OBIWMUE CBEAEHWUA O BUAAX YNPABJIEHWA

B 3aBucMMOCTW OT BbinonHAemol thyHK LMW AONKHO UCNONb-
30BaTLCA COOTBETCTBYHOWEE el yrnpaBneHue W BblBupaTbeR
npaBunbHOE UCAONHEHKe.

Heobxoaumo yuuTbiBaTb TakXke BIMAHWE CKOPOCTW nepe-
KNHYeHUA W BbIBOp TUNopasmepa.

BepHemcA ewle pa3 K KOHCTPYKUMM KNanaHa W K pabouum
NOBEPXHOCTAM.

A\|

D
\
)

:

%
%

%

Wiy

SRR

."/,

Pe

~_A, T100%
(4,)

A, T7%(50%)

(Aq)

(1) BTynka | | :
(2) sateop (koHyc) .
Knanada : A, 1107 % (150 %)

{3) npyxuHa (A)

Ap = paboyaA NOBEPXHOCTb Ha cTopoHe y3na
NOAKMIOYeHUA A

Ap = KonbuesaA paboyad NOBEPXHOCTb Ha
CTOpOHe Y3na noaxnoYeHua B

Ay = NOBEPXHOCTb YNpPaBNeHWA Ha CTOPOHE
nNpy>uHbi ( noaknwyeHna X)

Puc. 28: KowxcTpyryusa KnanaHa

Ina paboTbl KnanaHa Ba<Hbl TaK)Ke CNy>Xawluii KoOpnycom
Bnok ynpaenewua (5) u kpeiwka (4).

Buabl ynpaenenua

B ocHOBHOM nopaaya rMapasfiMyeckoro Macna MoXeT Npous-
BOAMTLCA:

— OT y3na noagknwoueHnAa A,

— 0T y3na nogkntoueHua B,

— OT y3Na nogknoueHna A n B,
— W3BHe.

Kakue thyHKUMM 1 CBOWCTBA BbITEKAOT U3 COOTBETCTBYIO-
uero Buaa ynpasneHWA, NMoKasbiBaldT NpMBeNeHHbIE HUXKE
paspesbl M CXeMbl.

Y kazaHuA no rpacpuyecKomy npeacTaBneHuno

AnA nyvwero noHUMMaHWA (QyHKUMM W 3aBUCALLEro oT Aa-
BIEHWA NepeKnioYeHnA KnanaH npejcTasfiAeTcA B BUAe Yep-
TeXXHOr 0 paspesa.

Ho anAa Toro, 4to6bl hyHKUMA Morna 6eiTb OTPa)<keHa W B
MCNONb3yeMblX Ha CXemax YCNoBHbIX 0DO3HauYeHWAX, Npu-
BOAATCA TPW BapuaHTa 3aTUX 0603HaYEeHWA:

YcnoeHo-cxemaTuueckoe n3obpaxeHne KOHCTPYKUUK

37oT cnocob yTBEpPAWNCA B NPaKTUKe, NMOKOMbKY OH MPWH-
UMNMaNEHO OTPaXkaeT KOHCTPYKUMIO U Tem cambim obner-
yaeT NOHUMaHWe TOro, YTO NPOUCXOINT B CXEME.

YcnoeHoe oboanauenune npueegeHo B DIN 24 342, npuno-
weHne 1. (CneumanbHbie oBo3HavyeHMA ANA NpeacTaBneHuA
thyHKUMU 2-NWHEWHLIX BCTPOEHHbIX KNanaHoB B HacToALlee
BPEMA HE HOPMWPOBaHLI) .

YcnoeHoe nzobpaxenune no npasunam DIN 1SO 1219

Wcnonbayemoe B cxemax noj 3TMM Ha3BaHWEM YCNOBHOe
o6o3HaueHne cocTaenedHo B cooTeetcTBum ¢ DIN ISO 1219
1 ony6nukosarHo B npunoxedin 1 Kk DIN 24 342 (MoHTtax-
HbIE Pa3Mepbl ANA 2-NUHERHbIX BCTPOEHHBLIX KNanaHos) .

O6o03HaveHne-3aMeHUTeNb

310 npeacTtaenedne (QYHKUUW ABMNAETCA OYEHb YMPOLLEH-
HbIM, HO MOCKOINbKY OHO TOXe WHOra rnonagaeTcA Ha cxe-
Max, NOMHOTLI pagn NPUBOAMTCA U OHO.

Mpu6opHoe ucnonHeHue

MepeyeHsb, NpuBeaeHHbIN nocne pasgena " O6wwe cBeaeHUA
0 BuAax ynpaBneHwWA”, paeT npvmepbl NpubopHOro vcnon-
HEHWA 3TWUX CXEM MO AOKYMEHTaLWUKM 3aBOAA- U3rOTOBUTENA.
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2-NWHelHble BCTPOEHHBIE KianaHbl, YHKUUN Nepers ioveHuR

2. YNPABNEHUE (NOAAYA MACHA)
no NUHWKN Y3NA NOAKNHWYEHWA A

2.1 Npamoe ynpaBneHue
( 6ea nunoTHOro Knanawa)

P®yHkuua: ot A K B: sanepTo,
oT B kK A: ceoBOAHbIA NPOXOA,.

N N
S N
\ N
N
\ N
\
N

N
NN

Puc. 30: Ycnosro-cxemarudeckoe uzobpaieHue
KOHCTPYKUUU

A ,

Puc. 29: 2-nuneliHbili 8CTPOEHHbIT Ki1anaH
¢ nuruel ynpasneHus oT y3na A

B nepBoM NpWMeEpe NMHWA YNPaBNeHWA BLIXOAWT OT y3na A
Ha nosepxHocTb Ax (puc 29). [Jasnenue, nmerolleecR B
yane A, AecTBYET OAHOBPEMEHHO Ha NMOBEPXHOCThL Ap n
Ax W AepXUT Takum 06pasom COBMECTHO C yCUNuem npy-
MMHBLI KOHYC KnanaHa B 3aKpbiTom nonoxenun {Aa >Ap).
Mpoxoa ot A k B 3anepT n He MOXeT BbITh OTKPLIT.

TyT BOZHMKEET BOMPOC: 3Ta OTCe4Ka Mexay A u B umeer
YTEUKW UNK HeT?

Ha nvHun pasgena mexay A v B umeetca nocagoiHaR Kpom:-
ka{2), {puc. 33).

Ho Tem He MeHee 3Ta oTceYka He ABNAETCA FepMeTUYHOW.
KoHyc KnanaHa, Ha3biBaeMbIi TaKKe NepeKnrovaowmnm ane-
MeHTOM, UMeeT B BEPXHeN 4acTu HanpasnAwwyo. Pazaene-
HUe Mexay nonocTbio B M nonoctsio ApyxuHel {puc. 33)
NpoW3BoAMTCA 3a cueT nocaaku (1), Kak Ha 3010THUKOBOM
KnanaHe. B 3ToM MecTe Npy pPasfvuHbIX A3aBNEHWAX B yane
noaKnouyeHWA B 1 B NonocTv ANA NPYXWHbl NOABNAIOTCA
yTeuku. W To, 4To 3Ta OTCEYKA HE repMeTMYHa, NOKAa3aHo Ao-
nonHeHueM B cxeme obpaTHbIM KnanaHom (puc. 37).
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Puc. 32; Ycnosroe 0b603HaveHue no crandapty DIN ISO 1219

Pasnenenue ke mexay B u A no pucynky 43 cynpasnedvem
Ha cTopoHe B ABnAeTcA repmMeTWYHbIM, NMOCKONbLKY pa3fe-
NeHHbIE MOCafoYHLIM 3330POM NOSIOCTM HAXOAATCA NOA OA-
HUM W TeM >ke aasneHvem. [onocTy ¢ pasnU4HbIMKU naBne-
HuAMUK (y3nsl noaknodeHnin A v B) paspaeneHsl nocapoy-
HOU KPOMKOW.

370 nonokeHwe, ABAAEGTCA NW 2-NWHEHHLIM KnanaH repme-
TUUYHBIM WUAW HET, AOMKHO paccMaTpyBaTheA ANA ntoboi cxe-
Mbl W 3aBWCWT OT YNpaBneHnA 2-fNWHENHOr 0 KnanaHa, a TaK-
»Ke OT UCMONHEHWUA NUNOTHOr O KNanaxa.



2-NWHeHbIe BCTPOEHHbIE KnanaHbl, hyHKLUWW NepeKnioYeHna

Puc. 33

PaccMOTPUM CXeMy, B KOTOPOM y3en noaxknodeHuA A pabo-
TaeT Ge3 paBneHwWA, a yaen noaknodeHuAa B HaxoauTcA Nop
pagnexvem (puc. 34 u35).

Jaenenune B y3ne B peicTByeT Ha KONbUEBYIO NOBEPXHOCTL
Ag B HanpasneHun oTnupanuA. MosepxHocTn Ap (B Hanpa-
BReHun oTNMpPaHuA) u Ax (B HanpaBneHun sanupaHuA) He
HaxoAATCA noa aasnenvem. KoHyc KnanaHa npuxkKumaeTca
K cepny TONbKO YCUNMEM AENCTBWA Npy>uHbl. Ecnn yeunue
JABMEHWA PR, YMHOXEHHOE Ha NoeepxHocTs Ag, ByaeT 6onb-
e YCUNuWA AEeRCTBWA NPYXWHbI, TO KOHYC KnanaHa oTOX-
MeTCA BBEpPX B HanpasfeHuu, 06paTHOM ABACTBWIO MPYXW-
Hbl, U co3AacT ceoboaHbIn npoxoa oT B kK A.
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Puc. 34: flpedcraeneHo, KaK U Ha puc. 29, HO C OTKPLITLIM
3a780p. KN1anaxa, T.e. XuoKOoCTs NPOXoouT 0T B K A

Puc. 35
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2-nuHeliHble BCTPOEHHBIE KNanaHbl, YHKLWA NepeKnodeHun

2.2 Ynpaenexue no NMHWMK y3na nogKnoveHna A,

NMNOTHBLIA KNanaH — B JVHWAKW ynpaBieHwuA

MpuHuMn perAcTBnA

MUNOTHBIA KnanaH B MCXOAHOM MOMOMXEHWW: NPOXOA Nno
knanaHy oT A K B 3anept; oT B Kk A — oTkpeIT.

MUNOTHBIA KNanaH B NepeKItYeHHOM NONOXEHUA: NPOXOabI
no KnanaHy oTA K B uot B kK A — oTKpeIT.

D ——
2 i
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-

L i idlr)

B

Puc. 36: 2-nunelinetld Kianax 6 UHUU ynpaenesus yana A,
NUAOTHLIG KNanaH — 8 NUHUU yNpasneHusd cxems!

Kak n Ha puc. 29, ynpasneHue B npumepe no puc. 36 npou-
3BOAMTCA CO CTOPOHBLI y3na noakatoyeHnAa A. Ho pasnuume
COCTOMT B TOM, YTO Hanuuve NMUNOTHOrO KNanaHa B NUHUU
ynpasneHMA paeT BO3MOXHOCTb BAWATHL Ha MNepeKnioveHune
2-nvHeiHoro KnanaHa. [MoBepXHOCTb MOPLIHA CO CTOPOHBI
APY>WHbI MOXeT € MOMOLLbLI MUIOTHOrO KNanaHa Harpy-
XaTbCA UNU pasrpyxaTeca. (Cm. Takxe puc. 28) .
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Puc. 37: YcrnoeHo-cxemMarTuyecKoe uzobpan. KOHCTPYKyuu

>

Puc. 38: Ycnoeroe obo3rayeHue no craHoapty DIN ISO 1219

vamk

A

Puc. 39: YenosHoe o6osHaveHue no obpazuyy DIN (SO 1219



2- NWHeliHble BCTPOEHHLIE KNanaHbl, thyHKUUM NepeKnoYeHnA

MunoTHbI KNanaH B UICXORHOM nonoxenun { puc. 36)

Mpy 3TOM NONOMEHWUW MPYXKUHA MPUXKIMAET OCHOBHORA 3aT-
Bop K ceany. [laenenve B y3ne noaxnoueHnA A (KpacHbIi
WEeT) LEeMCTBYET 4epe3 NMHUI ynpaeneHwa (xkenTeiil uset)
n coegvHeHne oT P K A B MMNOTHOM KnanaHe Ha NOBEPXHOCTb
ynpasneHuA Ay . Takum obpa3om, npu nepenape AasneHnA
oT A (KpacHbi¥ uBeT) K B (3eneHsii uBeT) ocHOBHOIA 3aT-
BOP YAEpXKWBaeTca Ha ceAne Knanava; npoxoa ot A K B octa-
eTcA 3anepTtbiM. [Nonpo6yem nokasaTe 3TO Ha HeBoNbLIOM
uncnosom npumepe. MpyMep BO3MOXHOR CxXeMbl npeacta-
BreH Ha puc. 40 Ha knanawve (2.0) .

Wcnonb3ayeMblid kKnanaH: Tunopasmep 32

Mpuy>xwuHa: yeunve 2 Bap ( Konbuesaa nosepxHocTs 50%)
= 1,85 Gap aaenenne oTnnpaHua oT Ak B {px = pal,
T.€. NPMHUMAETCA MO NMOBEPXHOCTM Ap .

A, (=A)= 530 cm?
A (=A)= 2,74 c™m?
A (=A)= 804 cm?

(3HaveHna B3ATbLI no kaTanory RD 81010
thmpmsbl ” MannecmaHH Pekepot”)

280 6ap (naBneHwe cucTtemsl),

150 6ap (pe3ynbTUpyYeTcA NO Harpyske
B UMnuHape) .

MNpumem: pa
P

Il

Ycwunue B HanpasNeHWM OTNUPaHnAa

FT=p, XA + Py X A
280 6ap X 5,3 cm? + 150 6ap X 2,74 cm?
1895 naH

1l

1l

Ycunue 8 HanpasJfieHWW 3anmpaHiAa

Fl= P, X A + ycunne npyxuHbl
= 280 6ap x 8,04 cm? + 1,85 Bap x 5,3 cm?

= 2261 naH

2-NUHENHbIA KnanaH OCTaeTCA 3aKpPbLITbIM.

MprumeyvaHue:
Kak y»e ykassisanocs B pasgene 2.1, ata oTceyka He ABNA-
eTCA repMeTUYHOW.
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2- NUHeHbIE BCTPOEHHbIE KNanaHbl, thyHKUUK nepexnoueHnn

] Harpyska

fi——__.i__'l

=
' |
Ax\
Po=150 bar B A,
éap Al NA
A
Pl p= 280 ba'r 6ap T
(2.0) = TMnopasmep 32
Puc. 40

AnA Bonblueid HarNAQHOCTKW TOrO, KOrAa, rae v KaKoe gasne-
HWe AEHCTBYET, U3MEHUM YCNOBUA B CUCTEME. HACOC OTKJIIO-
yeH; pp = 06ap; Harpyska npofonkaeT AeNCTBOBATh.

Fowm  =0x5.3cm? + 150 6ap x 2,74 cm?
= 411 paH

Faan. =0 x 8,04 cm? + 1,856ap x 5,3 cm?
= 9,8 aaH

2-nuHeiiHele knanadbl (2.0), a Takxe (1.0} ynpaenatoTcA
NOBEPXHOCTLIO Ag B HanpasneHwu, NPOTUBOMONOXKHOM [e-
CTBUHO NPYXUHbI.

Harpyzka cHuxaeTca.
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2-nuHeliHbIe BCTPOEHHBIE KNanaHel, hyHKUMKA NepeKnYeHA

‘IIIIIIII//III///III//I’

Puc. 41

MunoTHbIA KNanaH BKNKOYeH

B BapuaHTax cxem Ha pucyHkax 41 v 42 nonoctb NPy»XuHbl
OCHOBHOrO MOPLUHA Ppa3rpy’keHa Yepe3 MWUNOTHBIA KnanaH
(oT yana noaxkntoueHuAa A K T) B eMKOCTS.

NMuunA ynpaBneHWA OT yana MOAKMOYEHWA BCTPOEHHOrO
KnanaHa 3anepTa Ha NUIOTHOM KranaHe.

B pesynsTate 3TOro OCHOBHOW MOPLUEHb MOXET Takxe yn-
paBNATLCA Y3MOM NOAKNIOMEHUA A Yepes NOBepXHOCTb Ap
B HanpasneHWW, NPOTUBOMONOXHOM AEACTBUIO MPYXWHLI, a
npoxoa oT A kK B byaeT cBoboAHbIM.

Mpy BKAWOYEHHOM NWNOTHOM KnanaHe ceobopHeIR Npoxoa
obecneyneaeTcA B 060UX HaNnpaBNeHUAX.

He HaxogAck noa AaBneHuem, T.e. NPy OTCYTCTBUM XKUAKO-
CTH, KNnanaH, KOHe4YyHOo, OCTAaeTCA 3aKpblTbiM.

Puc. 42
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2- NnUHeiHble BCTPOEHHbIE KNanaHbl, hyHKUMKN nepeKnoveHua

3. YNPABNEHUE (MNOAAYA MACTIA)
no NIUHWUK Y3NA NOAKJNIYEHWA B

3.1 HenocpeacTBeHHOE YNnpaBneHue no
NWHWK y3na nopknwoyeuna B 6e3 nunoTHoro Knanava

NSNS

PN

o

5
/
Z 7
=
7 C//
Y.

(1) BTynka

(2} koHyc knanaxa
{ HasbiBaeMbIN TaKke " NopLUHEM KnanaHa”
unu ” nepeKnoYaoW MM anemeHTom” )

(3) npyuna ‘

(4) kpbiluka

(5) 6nok ynpasnexus

Puc. 43: Z-nuHeliHbiti GCTROEHHbLIU KAanaH ¢ HeNnocpegcTeeH:-
HbIM ynpasfeHuem no JUHUU y3na nodxknwyerus B
{6ez nunorHozo Knanawa)

MpeanonoXum, 4To ruapaBnUMYeckas >XUAKOCTb nogaetca
no NMUHWK y3na noaxKnoYeHnA B, aysen A He HaxoAWUTCA Nog
faBneHuem. [flaBneHue AeNCTBYET Ha KOMNbUEBYH NOBEPX-
HOCTbL Ag W 4Yepe3 NUHUIO YNPaBNeEHWA — Ha MOBEPXHOCTb
Ay . B pesynbTaTte 3TOr0 KOHYC OCTAeTCA NMPUXKATbIM K cefi-
ny, a noaknoyeHne B otceveHHbIM oT yana A (puc. 43,44 u
45).

Ecnn 2-nuHelHsblii KnanaH ( NOrvMYyecKWii 3aNeMeHT) AonxXeH
WCNonL30BaThCcA B KavyecTBe oBpaTHOro, To 06bI4HO BbiBUpa-
eTCA 37a cXema ynpasneHua (HU3Koe nasneHue oTAUPaHuA ).

B ceA3u co cxemoi no puc. 37 yxe yKasbiBanoch, 4To OT-
ceyka y3na B ot yzna A npw ynpaeneHuu co cTOpOHbI y3na

44

Puc. 44: Ycrosro-cxemaTuveckoe uzobpaxcerue

KOHCTPY KUUU
B
Cen e Y |
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A

Puc. 45: Ycnoenoe oboszHaverue no DIN ISO 1219

A

Puc. 46: YcrnoeHoe ob6o3HayeHue no obpasyy

B ABnAetcA FBDMETMHHOH. [MonocTW, oTaeneHHble apyr ot
Apyra nocago4HbiM 3a30pPpOM KOHYCa KnanaHa, HaxXo4ATCA
noa oAMHaKOBbIM aaBneHvem.



2-nUHeliHble BCTPOEHHBIE KNanaHbl, (hyHKUWN NepeKnioYeHnna

Ecnu »uaKocTe ByLeT NogaBaTbCA Ha Knanad no nuHWM ys3-
na A, To KoHyc knanaHa (2) — Kaxk 1 npu paboTe o6bI4HOTO
KnanaHa — OTOXMETCA MOTOKOM BBEPX B HanpasBneHuw,
NPOTUBOMNONIGKHOM ABACTBUIO NMPY>KUHBI, 1 OTKPOET NMPOX0A
oT yzna A Kk yany B. lpu 3atom ynpasnAloWwWin NopilueHs
BbITECHUT WAKOCTb, HaXOAALLYIOCA B MONOCTU pasmelle-
HWA NPY>KUHLI, Yepe3 oTeepcTe X K y3ny noaknwoyenva B
(puc. 47 u 48).

Tpebyemoe naBrneHne oTNUPaHWA ONPEAENAETCA MO YCUNMK
MCMONL3YEMORN NMPY>KUHbI U NOBEPXHOCTU Ax .

Puc. 47

Kak noka3zbliBaeT 3TOT npuMep, pevs naeT B o6wem o cpaba-
ThIBaHWW MO NPUHLUMNY oBpaTHoro KknanaHa (o1 Ak B — cBo-
BoaHblA npoxoa, oT B K A — oTcevka) .

Puc. 48
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2-nuHeliHble BCTPOEHHbIE KNanaHbl, (DYHKUWKA NepeKnioveHun

3.2 Ynpasneuue no NMHUM Y3na noakniyeHna B,
NUAOTHBIA KNanaH — B NWHKM YNPaBReHWA

DagaitTe paccmoTpum Bonee noapobHO AeACTBMA U 3TON cXe-
Mbl NPM UCNONB30BAHWKW MUNOTHOrO KnanaHa B NMUHWK ynpa-
BREHWA.

MpuHUKMN geACTBUA:
MUWIOTHBLIA KNanaH B UCXOAHOM MNONOXKEHWUM:

nonoskeHue Ha KoHyce: oT A K B — cBoBoaHbIl npoxoga,
o7 B k A — oTceuka

nono»eHwe Ha KoHyce: oTA KB unorTB kK A —
cBob0OAHbLIA Npoxoa

A (seneHbiin uget) —

paBoyee NOAKNIOYEHNE K OCHOBHOMY Kﬂanaﬁy
B (kpacHbiit upet) —

pabouee NoaKMoYeEHNE K OCHOBHOMV KnanaHy
X (>kenTbiii user) — .

NWHWA YNpaBneHuA

Puc. 49
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Puc. 50: Ycrmoerno-cxemaTuveckoe uzobpameHue
KOHCTpY Kyuu

Puc. 51: Ycnoeroeobo3naveHue no ctaHdapty DIN (SO 1219

ZEli Y
A

Puc. 52: Yenoesroe obosnaverue no 0bpasyy



2-nuHeliHbIe BCTPOEHHbIE KNanaHbl, (hYHKUUA NepeKnioYeHna

MonkiTaiTech pazobpaTe NpuBEAEHHOE ONKUCAHME C NOMOLLLIO
pucyHrkoe 49,50 u 51.

MNoTHBLIA KNanaH B NCXOQHOM NONOMXEHUN

JIMHMA ynpaBneHnA NpoxoauT oT y3fa nepexnoyeHun B ve-
pe3 4-No3vUWOHHBIA 2-NMHENHbIA KnanaH, ucnonb3yembin
B KauecTBe nunoTHoro (ot P kK A), B nonocTb pasmelleHna
NPY*WHbI 2-NUHEAHOro BCTPOEHHOMO KnanaHa.

Mo npeacTaBreHHOMY WCXOAHOMY MOMOMKEHWD NUAOTHOIO
KnanaHa ( MmarHuT obecToyeH) AaBNEHWE B y3ne NoaKIHoue-
HWA B neitcTByeT Ha KonbUEBYHO NoBepxHocTL Ag (B Hanpa-
BNEHWM OTMAWUPaHUA) W Yepe3 NUHUID ynpasneHWA — Ha no-
BepxHocTb Ay (B Hanpaenexun 3anupanvA ). OnHoBpemeH:-
HO NPY>KMHAa NPWKUMEET KOHYC K ceany knanaHa. Mpoxoa
o7 B (kpacHblit ugeT) K A (3eneHbiid LLBET) ocTaeTcA 3anep-
ThIM.

B cooTBeTcTBUM C© pucyHKoMm 49 oTceuxka mexay ysnamu B
(kpacHbiid uBeT) M A (3eneHbid UBET) ABNAETCA repmeTuy-
HOW, HO He BCA CXema ynpasneHua. Kak nokasaHo Ha ycnos-
HOM 0603HaYeHUM, B Ka4YecTBe NUNOTHOMO UCNOMNb3YeTCA pac-
npefenuTencHbIi KnanaH, U COOTBETCTBEHHO aTomMy ByayT
MMeTb MECTO YTeuKu, Hanpumep, Ha ydacTke oT B { KpacHbii
uset) yepes P k T. [leicTBUTENBHO repMeTUYHON cxema By-
LeT Npu UCROAb30BaHWN B Ka4yecTBe NMUNOTHOMO CefensHOro
KnanaHa.

Ecnu paBneHue GyaeT AeACTBOBaTb CO CTOPOHLI y3na nog-
KnoueHua A (pa = pg) . TO KOHYC KNanaHa noj AeAcTBUEM
YCUNWA Ha MNOBepxHOCTL Ap Nocne NpeofoneHua yCUnuA
NPY>KWHbl OTOXKMETCA BBEPX W XUAKOCTb NpoOAAET 4Yepes no-
BepxHOCTL Ay W y3nbl NoaKknoyeHnid A u P nunoTHoro kna-
naHa Ha cTopoHy B ocHoBHoro knanaHa. KoHyCc OCHOBHOMO
KnanaHa cMoXkeT OTKPbITbCA.

Peyb B paHHOM cnyuae MaeT, Kak y>ke Bbino nokasaHo Ha
pucyHke43, o hyHkuum o6paTHoro Knanasa.
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MuNoTHLIK KNanaH BKNKYEH
(cTpenku nepexpewensl) puc. 53 u 54

I'lpm BKNHYEHWKM MUNOTHOINO KnanaHa noBepxHOCTb AX ocC-
HOBHOIMO KnanaHa OKa)XeTcA COBﬂ.MHEHHOﬁ Yyepe3 y3nbl noa-
KknoveHnA A n T ceMKoOcTbio. Ha noBepxHocTe Ay faBneHune
pencTeoBaTh He bByaer. lMoatomy oH cmoxkeT paboTtaTb co
cTopoHbl A K B yepez noBepxHocTb A UMK €O CTOPOHLI B K
A uepe3 nosepxHocTb Ag B HanpaeBneHWW, NPOTUBOMONO K-
HOM OERCTBUIO MPY>KUHbI, obecneuusan cBoBoaHLIA Npoxoa.

U
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Puc.54: ¥npaenaemsil KianaH 8 cxeme

Puc.53: ¥npaenaembit KfanaH 8 paspese

W B 3Tom cnyuae HeOBXOAMMO YKa3aTb, YTO KOHYC OCHOB-
Horo KnanaHa Byaet paGoTaTe TONLKO MPW HANUYMK NOTOKaE
KUAKOCTH.
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2-nuHeliHble BCTPOEHHbIE KNanaHbl, GYHKUWK NepeKnYeHnA

4. YNPABNEHUE (NOAAYA MACNA)
no NUHWAM y3NoB NOAKNHWYEHUA AU B

jr—
Al _.B I
Mpw 3apave pep)kaTb KOHYC OCHOBHOMO KnanaHa ¢ obeux |
ctopoH {oT A K B n ot B kK A) B 3aKpbITOM NOMOXKEHWUK n— X : |
obecneynBaloT OAHOBPEMEHHOE AEACTBME TMApaBNMYecKOn |
KWAKOCTU MO NUHWAM y3na B (senewbin uset) n A (kpac- P
HbIA WBeT), NoAaBaA ee Yepe3 NepeknYalWMiA KnanaH u I
OT HEro — Mo NUHWKW, YKa3aHHOW >KeNnTeiM LUBETOM, — Ha

noBepxHoCTb Ax KOHYCa OCHOBHOro KnanaHa. [lpu 3Tom
Ha noBepxHocTb Ay Bcerga aedcTeyeT Gonee BhicoKoe fAa-
BMEHWE HE3aBUCMMO OT TOrO, C KaKOW CTOPOHbI OHO WAET:
0T y3na noakntodeHna A nnu B.

MpuHLMN peircTBUA:

NMNOTHbIA KNanaH B MCXOAHOM MOMOMXKEHWN:
NONOXeHUe Ha KoHyce: npoxofd oTAKB nor Bk A
3aKpbIT;

NUNOTHbLIN KnanaH BO BKNOYEHHOM MONOXEHUN !
nonoeHune Ha KoHyce: nNpoxoa oTAKB ot Bk A
NMONHOCTbLI OTKPBIT.

— —

Al R
|
|
|

Puc.56: Ycnoewo-cxemaruyeckoe uzobpaeHue
KOHCTRYKYUU
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Puc. 57: YcrnoeHoe oBo3HaverHue no crandapty DIN (SO 1219

Puc. 55

|B
——

vamkl

A

Puc.58: YenoeHoe obozrnaveHue no obpazyy
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Moppo6Hoe onucaHne NpUHUMNA AEWCTBUA
MunoTHBIA Knanan — B UCXOQHOM nonoenun (puc. 55)

Ecnv paBneHue NoJaeTcA cO CTOPOHLI y3Na NoAKNYeHUA A,
TO OHO AEACTBYET 4Yepes MepeKnoYalolmMiA Knanas U y3nsl
nogknoueHuin P 1 A NnuUnoTHOro KnanaHa Ha NOBEPXHOCTb
Ay KOHyca 2-NvHelHOro KnanaHa, yAep»KWBaA ero B 3ak-
PLITOM MOMOMEHWA WU He faBafA BO3MOXKHOCTW OTKPbITh NPO-
xonoTAKB.

Ecnu pnasnenvie Ha cTtopoHe B (3enexbit uset) 6yaeTt 6onb-
e, Yem Ha cTopoHe A ( KpacHsl LBeT), unu, Hanpumep, Aa-
BEHME Ha CTOpoHe A OMNYCTUTCA HUWXe AaBMEHWA Ha CTOpO-
He B, TO WapuK NepeKnoYalWero Knanada oTonaeT K npo-
TUBONONOXHOW CTOPOHE.

B Hawem npumepe no pucyHxam 55,56 u 57 3to o3Havaer,
YTO NWUHWA ynpaeneHuA (KpacHbIN UBET) , HaXOAALWAACA Noa
MeHbLUMM faBneHuem, ByaeT nepekpbiTa.

Takum oBpazom, 2-NUHEWHbIR BCTPOEHHBIA KnanaH He 6y-
DeT UMeTb TaK>Ke cBoBoAHOro Npoxoaa ot B k A.

B pesynbTaTe 3TOro nNpyv UCXOAHOM MONOXKEHUWA NMUNOTHOTO
KnanaHa cBo6oAHbLIA MPOXOA OKas3biBaeTcA 3aKPbITbIM B
obounx HanpaBneHWAX.

Mpwv Mcnonb308aHMK B KaYecTBe MUNOTHOMO cefentHOro Kna-
naHa npoxoa ot B kK A 3anupaeTcA repmeTnyHo, aoT A K B
— He repMeTuyHo, T.e. C BO3MOXHOCTbIO YTe4EK,

MunoTHLINA KNanaH BO BKNOYEHHOM nonoxenun (puc. 59)

Mpy BKNHOUYEHWM NUNOTHOrO KIanaHa NnoBepxHoOCTb Ay Ko-
Hyca 2-NMHEeRHOro KnanaHa oKa3blBaeTCA CBA3aHHORM Yepes
y3nbl noaKno4eHnin A T Ha NUNOTHOM KNanaHe C EMKOCTbIO,
a NWHWA ynpaeneHWA OT NEPEKNYaoLLero KnanaHa okassl-
BaeTcA nepekpbiTod. Takum 06pa3om, NOBEPXHOCTb Ay He

.

< =

Z1

ByAeT HaxoaUTLCA NOA LABNEHWEM, W KOHYC 2-NUHERHOro
KnanaHa Mo»eT BbITb OTKPbIT ¢ 0B6enx CTOPOH.

BMecTO nepeKnioyaloLero Knanada B 4aHHOM cry4ae MoryT
BbITE MCNONbL30BaHbl TakKxe 2 0bpaTHbIX KnanaHa (oavH —
B nuHuKM X n apyroin — B nudum Z1) .

370 BO3MOKHO, NOCKONLKY B NPEACTaBNEHHOW CXEMe XKUA-
KOCTb NMPOXOAWNT Hepe3 JIMHWIO YNpaBNeHA TONbKO B OAHOM
HanpaBneHuu.

MNpenmyLlecTBO BapuaHTa ¢ ABYMA obBpaTHLIMK KnanaHamu
MOKeT CocToATb B Bonee npocToi KomnoHoBke Bnoka yn-
paBneHunA,

Cneayer Takyke YNOMAHYTb, YTO NMPU Manbix nepenagax Aa-
BMNEeHWA Mo y3nam nogxkniodedna A u B (21w X), T.e. u Ha
NepeKniovaloLeM KranaHe, ero LWapuk He CMOXKeT Mo Bcei
BEPOATHOCTMK 06ecneyrBaTh NepeKnoYeHns.

O6bACHABTCA 3TO Pa3HOCTLI 3IDAEKTUBHBIX NOBEPXHOCTER
LWapuKa, TaK KaK B MpakTuKe ynnoTHeHWe oCYLLEecTBNAETCA
He MO TEeopeTUYeCKOW NUHWW KacaHWA, a No peansHOR no-
BEPXHOCTH.

Mepenan AasneHuA Mo y3nam nogkntodeHna A u B ponxen
cocTaenATe He meHee 5%.

Mepenag paBneHWA No yanam noaknoveHna A n B ponxkeH
cocTaBnATh He MeHee 5%.

Kpome Toro nepexos BbICOKOro AaBleHWA C OAHOW CTOPO-
Hbl Ha APYTYH AOMKEH NPOU3BOANTLCA Pe3Ko, ecnn Heobxo-
avMmMo, 4TobBbl KNanaH B MOMEHT CMeHbl AaBeHWA ocTasan-
CA B 3aKpPbITOM NONOXEeHWUN.

)
SRR NIRRT

Puc. 59: Ycnoewo-cxemaruyeckoe u3obpaweHue
KOHCTPYKUUU
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Mpumep ncnonbs3oBaHUA

Ha puc. 67 npepacTtasneH y3en CXeMbl YNpaBneHuA

{3) Bbicokoe pagneHue; Q,acoca, HANPUMEP, B n/MuH.
(4) unskoe paenenue; Qacocs, Hanpumep, 500 n/muH.

Puc. 61

B pnaHHOM cniyuae peyb MAET O MOPLUHE, KOTOPbIA AOMKEH
BbIABUraTbCA CO CPaBHWTENLHO BLICOKOW CKOPOCTLIO ANA
Toro, 4toBbl 3aTeM B KOHEYHOM MONOXKEHWW AepXaTb Bonb-
woe ycunue { BbICOKOE faBnNeHUe) Ha MNPOTAXEeHUU YBenu-
YEHHOr 0 OTPE3Ka BPEMEHU.

OnA obecneyeHnAa BbICTPOro XoAa BKMIHOYAETCA NWUNOTHBIN
KnanaH (B gaHHOM cnyyae — cefenbHbii) . B aTom Bapuas-
Te MNOTOK OT Hacoca HW3KOro AABMEHWA MOXKET NPOXOAWNTH
K NOPLWHIO Yepes 2-NMHeRHbIN BCTPOEHHbI KnanaH (2) co
CTOpPOHbI NogknoyeHnA A K B. MNpu BKNOYEHWUM NUAOTHOrO
KnanaHa (1) B ocHOBHOE MonoXeHue Gonbluee U3 AaBNeHUIA
OT y3noB noaknwveHna A n B 6ygeT aeiAcTBOBaTL uepes nu-
NOTHLIA W NEPeKoYaroWMi KnanaHbl Ha8 NOBEPXHOCTL Y-
paBneHnA Ay, 3anupan Npoxop 2-fWHerHOro KnanaHa B
oboux HanpaeneHuAX. B pesynbTaTe 3TOro »WAKoCTs Noja-
e€TCA B UMNMHAP TONLKO ManbiM HAaCOCOM BbLICOKOro AaBne-
HuA. Mo aoCTUXKEHWW KOHEYHOrO NONMOXKEHWA KOHEYHOE [Aa-
BNneHWe NMOAHWMAETCA A0 BeNWuuHbI, oBecnevynBalollen ero
thurKcauuo.
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5. YNPABNEHUWE OT BHEWHETO UICTOYHUKA

Mpumep ynpaBneHuMA 2-nNUHEAHOro BCTPOEHHOrO KnanaHa
OT BHELLHEero UCTO4YHWKA OcoBeHHO HarnAAHO NOKasbiBaeT,
4To 3TOT KnanaH paboTaeT TONBKO B 3aBACMMOCTHY OT AaBne-

HWA.

Bonpoc o pazgeneHun y3noe noaknouveHWA A u B unu Ha-
nuuuA ceoBoAHOro Npoxoaa Mexxay HUMKW 3aBUCUT OT paene-
HWA B 3TUX y3nax A v B 1 B nuHMK ynpaBneHua X.

4
A

SN

\\

= 1
|
L=

B
A

Puc. 62

,D,J'IH OUEHKW CUTyauunmn Heobxoanumo onpegennuTe yCcunua oT-

nNMpaHuMa 1 3anvpaHyA, KaK 370 CAENaHo B NpuMepe K
pucyrky 40.

Ycunua oTnupaHuA

FT=pA+p A

Y cunua 3annpaHnuA

Fl = Py * A+ ycunue npy>Kutbl
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Puc. 63: YcnoeHo-cxemaruyeckoe uzobpaxceHue
KOHCTRYKYUU
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Puc. 64: Ycnoeroe o6o3naverue no cTandapty DIN (SO 1219
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6. NPUEOPHOE UCNONHEHWUE CXEM
No PABOMEA AOKYMEHTAUWN U3TOTOBUTENA

pacmueckyn yCnoBHO (YEPHBLIM LBETOM) MNOKa3zaHbl COOT-
BETCTBYIOLWME WCMOMHEHWA, MPX NOMOLLW KOTOPBLIX MOTYT
6bITL peanu3oBaHkI TpeByemsie onepauun. OHK ocyllecTBRA-
I0TCA 3a CYeT COOTBETCTBYHUWEN 06BA3KU, YKa3aHHON B BU-
e npumepa KpacHbiM uBeToMm (puc. 65,66 u67).

Ha pucyrsre 65 npeacTaBneHa cxema ynpaBfeHUA CO CTOPO-
Hbl y3Na NOAKNYEHNA A B COOTBETCTBUU C pucyHKkom 29.
Opyrve npMmMmeps! 3TOro UCNOMHEHUA NpeacTaBneHb! Ha
pucyHkax 43 u 62.

Puc. 65: Kpsiuika Knanarna ¢ 803MOMHOCTbH NOOKITIOYEHUSA
OUCTaHYUOHHO20 yNpasnexun

Ha pucynke66 npeactasned NpUMEP CXeMbl yNpasneHwA
no pucyHiy 36. CooTeeTcTBYOWaAA 06BA3Ka AaeT BO3MOK-
HOCTb BbIMOAHWTL Onepauwnu no puc. 49. AP

1A 0
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Puc. 66: Kpsiwka 2-nuHeldH020 K1anana ¢ 803MOXHOCTbIO
YCTaHOBKU Ha Hel 30N10THUKOB020 UMU Ce0ebHO20

KiianaHoe

Mpv NnomMowy 2-nNUHEeHOro BCTPOEHHOro KnanaHa v Kpbilw-
KW C KaHanamu, yKasaHHbIMW Ha pucyHke 67, MmoryT BbiTh

BbINONHEHbI ONEPaUMK, NPEACTaBleHHbIe Ha pucyHke6l. | [
AT TB I
vabd |
W
. 1
T
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1
1

Puc. 67: Kpbiwka c ycTaHOBAEHHBIM 8 HEU NEReKITIY a0 UM
KanaHoM, NpeoHazHavyeHHan ONA MOHTa}aE 30107-
HUKOB020 UnuU CE0ENsHO20 KanaHa
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OnA 3ameTok
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OYyHKUUKN NepeKNYEHUA:
BapUaHTbl UCMONHEHUA U
YKa3aHWA No UCNONb30BaAHUIO

1. COOTHOWEHMWE NOBEPXHOCTE KOHYCA
KINANAHA

Mpw paccMOTpeHUE KOHCTRYKUMK 2-NIMHEAHbIX BCTRPOEHHBIX
KnanaHoB BbINo YeTKO onpeaeneHo, YTo ANA Ux paboTbl oco-
60 BaXkKHbl TPW MOBEPXHOCTW (W, KOHEYHO, AEWCTBYIOLME Ha
HWX faBNeHuA) :

MoeepxHOCTb Ap :
oHa npeacTasnAeT coboi NOBEPXHOCTL Ha CTOPOHE y3na noga-
KknoveHnA A 1 npuHumaeTtca 3a 100%.

MNoeepxHocTs Ag:

OHa npeacTaBnAeT cobol KONbUEBY MOBEPXHOCTb Ha CTO-
poHe yana nofkntoueHnA B 1 cocTaBnAeT — B 3aBUCUMOCTH
oT ucnonHedma — 7% unu 50% oT nosepxHocTH Ap .

MoBepxHocTb Ax :
oHa npeacTaenAeT coBol NOBEPXHOCTL Ha CTOPOHE NOAKN0-
yeHuA X 1 paBHa CyMMme NoeepxHocTelt Ay + Ag.

Yem e obycnoBneHa pasnuyHas BenuuYuHa KOJbLEBOW no-
BEPXHOCTH M B KAKWUX CNy4aAX KaKoe WCNofiHeHwue cnepyet
NPUMEHATDb ?

it d VD2,

N

{1) nonoxeHne NOCanOYHOR KPOMKWA NPU KONbLEBOX
nogepxHoctu 7% :

(2) nonoxeHune NocanouHOi KPOMKY NPU KONbUEBOM
nosepxHocT 50%

(3) BTynka
{4) koHyc knanaHa

Puc. 68

Mo ackuay Ha pucyrHke 68 BUAHO, YTO B 3aBUCMMOCTH OT M1C-
NOSMIHEHWA MEHAETCA BeNWYMHa " OCHOBHOW” MNOBEPXHOCTU
Ap, NpMHUMaeman Bo Bcex cnyvaax 3a 100%, T.e. UaMeHsA-
eTCA NOMOXKEHWe NocaaoyHOW KPOMKN.

Mpusegem anA HarNALZHOCTY NPUMEP B YMCNaX.

Bozbmem 2-nuHenHbli Knanad Tunopasmepa 25:

Konsuesan Konbuesan
NoBepPXHOCTL | MNOBEPXHOCTD
50% 7%
MosepxHocTb Ax 4,91 cm? 4,91 cm?
MoeepxHocTb A 3,30 cm? 4,60 cm?
MoeepxHocTb Ap 1,61 cm? 0,31 cm?
CootHolwerne
EZB?T:(;DCW =211 14,3:1
Ta6nuua 1

Ecnu noTok nNocTOAHHO HanpaBneH OT y3/1a NoAKAYeHuA B
K yany A, To npeanoyTutensHo ucnonuexdue c Ag = 50%
{puc. 69) .

50 %

(1) pexomeHayemoe HanpaBneHne NOTOKa

Puc. 69
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Ecnu NoTOK NOCTOAHHO HarpasneH oT y3na NoAKN4eHun
A Kk B, To npeanoututensHo ucnonxexnne ¢ Ag = 7%
(puc. 70).

(1) pexomeHayemoe HanpaBfeHue NOTOKA

Pwuc. 70

BakHbiM haKTOpPOM [ANA OnpeaesieHWA cuTyauun (Hanpas-
nNeHue NoToKa, COOTHOLUEHME MOBEPXHOCTEN) HapAAY C KpK-
TepUemM repmMeTMYHOCTH U KOMMYHUKaTMBHOW XapaKTepucTu-
KO ABNAETCA TaK»Ke W HeoBXxoanMMoe faBneHWe OTNUPaHKA,
onpefenAeMoe YCUNMeM MNPYXWHbl, ASACTBYIOLWWUM Ha Mo-
BEPXHOCTE Ay .

Mpwumep:
2- NVHeiHbIA BCTPOEHHBIR KNanaH Tunopazmepa 32.

I X
I

(7 %) 50 %
100 %

(1) ycunwe npyxutsi 1 6ap

Puc. 71

[laBsneHuwe oTnupaHwA npumepHo 1 6ap
(npuHumaemoe no 100%-Hoi NoBepxHOCTK)

56

Ecnu 6bl BbIGBMPanNcA KnanaH ¢ KONbUEBOW MOBEPXHOCTHIO
7% w HanpaBneHuem notoka oT B Kk A, To ero pasneHue
oTNMpaHKnA fomkHo Beino 6si cocTaBnATs 9,8 Gap.

CnepyeT OTMeTUTb, YTO COOTHOLUEHWE NOBEPXHOCTEN ABNA-
etcA 3heKTUBHLIM TONLKO B TOM CRny4ae, €Cni OHO npu-
HUMaEeTCA No AaBNEHMI0 Ha 3aKPbLITOM KnanaHe.

2. BbIBOP MPYXWUHbI

Wcnonb3yemanA Mpy»WMHa BAMAET U Ha CTaTMYECKYHO, U Ha AK-
HaMWUYECKYIO XapaKTepUCTUKWU 2-NUHEAHOr0 BCTPOEHHOTO
KnanaHa.

OB6bIY4HO NPWHUMAKTCA BapuaHThl C Pa3NM4YHBIMKW MPYXKMHA-
MW, HO MMEIOTCA WCNONHEHWA W Be3 npyxuHel. Beibop npy-
MUWHB! YKa3blBAeTCA AAHHLIMUW MO AaBNEHWIO OTMUPaHWUA,
Hanpumep:

— paBneHve oTnvpanuAa. okono 06ap (6es npyxuHb!)
okono 0,5 6ap
okono 1 6ap
okono 2 6ap
okono 3 6ap
okono 4 6ap.

[aenexue oTAMPAHWA NPUHUMAETCA M0 NOBEPXHOCTU Ap ANA
ucnonHenma 50%.

TouHble [aHHbLlE MO AABNEHWIO OTNWPAHUA OOMKHbLI ObITh
B3ATbI U3 JOKYMEHTauWK 3asoaa-usrotosutena. MNpu atom,
KaK y»e roBopunock, HeobXoAUMMO YunThIBaTh TaKWE BaXK-
Hble (haKTOopbl, KaK COOTHOLLUEHWE MOBEPXHOCTEH W Hanpa-
BNeHWe NoToKa.

Ha knanavax ¢ noeepxHocTbio Ag = 50% n Ag = 7% ycra-
HaBNWBAOTCA OAHW U Te Xe NPY>XWHbI.

OTnupaHue Knanava

Mpu OTNUPaHWKM KNnanaHa BelDOP NPYXXWMHbI NPAKTUYECKW He
BAWAET Ha ero NPOAOIMKUTENLHOCTL, MOCKONbKY B BONbLLUNH-
CTBE CNYyYaeB AaBNeHWe B CUCTEME 3Ha4YMTe/ILHO Bbille AaBne-
HMA OTNMPaHKA 3a CHET YCUNUA NPYXUHbI.

A Korpa KnanaH OTKPbIT, yCWNue AeNCTBWA NPYXWHbI NO
3TOM K€ NPUUMHE TaKKe HE UMeeT HUKAKOro 3HaYeHWA.

— 2-NWHEeNHbIA BCTPOEHHLIW KnanaH B HaNopHON NUHUWN,
ycunve npyxuHol: 4 6ap.
{HanpuMep, B KavecTBe 06paTHOroO KNanaxa nocne Hacoca).
B pesynbTaTe 6onee BLICOKOro AaBNEHWA B CUCTEME NpY-
’KMHa He npeacTasBnAeT cobOW UCTOYHMKA AONONHUTENL-
HOrO COMPOTUBNEHWA.

— 2-nvHelHbIl KnanaH, YCTaHOBNEHHbIA B NMHWNA K eMKOCTH,
ycunue npy»xuHel: 0,5 6ap.
B aTom crnyuae conpoTUBNeHne Npy»kuHel Bonee sameTHO.
{Mcnonb3oBaTtk Npy»xuHy c yeunuem 0,5 6ap, ecnv He BbI-
CTaBnAlTCA ocoble Tpe6OBaHWA K BPEMEHW 3anupaHiA ).

— MpyxuHy ¢ younuem 2 6ap MOXHO Ha3eaTb “CTaHAapT-
HbIM MCMONHeHWeM ",
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3anupaHue KnanaHa

[na 3anupaHuA KoHyca KnanaHa NePBUYHBIM YCUINIMEM ABNA-
eTCA TONbKO YCWNWe AeWCTEUA NpykuHel. M nuws B npouec-
ce 3anMpaHuA AeNCTBUME YCUNMA NPYXKMHbI NOAJepXKUBaAeTCA
ycunuem AaBneHWA, onpeaenAeMblM COOTHOLLEHWEM NOBEPX-
HOCTE W nepenanoM AaBNEHWA MEXAy y3namu NojKnroue-
HuAa A u B.

npaKTI/‘HECKVI 3TO O3HauaeT cnegywLiee:

— MNpW HanMYUM CUNbLHOW MPYXUHBI MPOUCXDAUT YCKOPEH-
HOe 3anuMpaHuMe KOHyca KnanaHa;

— NpWn Hanuunuu cnaBon NPYXWHbI NPONCXOAWNT 3amMenneH-
HOe 3anpaHKe KoHYCa KnanaHa.
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3. JEMMN®UPYHOLWEE YCTPOUCTBO

KoHyc KnanaHa MoxeT BbiTh BLINOMNHEH C AeMNGUPYOLLAM
ycTpovicteom (puc. 72 6o 74) wnn 6es Hero (puc. 75 do 77).

R I
\T\\\\_\\\\\‘l

suneiiaan i
A
SRR

-
S

(1) KoHyC c AeMNBUPYIOLIMM YCTPOHCTBOM (1) komyc 6e3 pemMnchupyIoLLIETO YCTPOICTBA
Puc. 72: 2-uHeliHbIl 8CTPORHHBIT KNANaH ¢ Puc. 75: 2-nuHednbili ecTpoeHHsild KanaH 6es
deMngupyrouuM yCTpoLcTeom demnghupyrowiezo ycipodcrea

IX |X IX

A A A

Puc. 73: Ycrnoero-cxemaTuyeckoe uzobpaicerHue KOHCTDYK-
yuu 2-nuHeliHo20 8CTPOEHHO20 K1anaHa ¢
demndbup yrowum ycTpolicreom

Puc. 76: YcnosHo-cxematuyeckoe uzobpaweHue
KOHCTRY KYuU

Puc. 74: Yenoeroe oboznaverue no crandapty DIN ISO 1219 Puc. 77: Ycnoernoe o6oaHaverue no crandapry DIN (SO 1219
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Hannuve pemndumpylowero ycTpoucTBa CABUraeT xapakTe-
pucTUKK KnanaHos. Mpu 3TOM HeoBXOAMMO Y4YUTbIBATEL Ha-
npaBneHve notoka. Tak, Hanpymep, 3TO NONOXKeHWe AeNCT-
BMTENLHO MPM HanpaeneHW NOTOKa OT y3Na NoAK4YeHuA
A Kk y3ny B.

OTnupaHue KnanaHa Npou3BOAWTCA 3aMeffIeHHO W NO3TOMY
npouecc NepeKYeHnA NpoussoanTcA Bonee nnasHo.

Ecnu e paccMOTpeTb MPOLECC 3aMupaHuA KnanaHa npu Ha-
npaeneHvn noToka oT y3na noaxknwueHuAa B k yany A, To
BbIACHWMTCA, 4TO B nocnegHew dhaze 3anvMpaHuA cpabaTkiBaeT
TaK HasbiBaeMblii adihekT noacoca (yeenuueHue Ap), B pe-
3ynLTaTe KOTOPOro KOHYC KnanaHa B BonbLLIKMHCTBE Cyvaes
WECTKO CaaMTCA Ha ceano (npocnylwuBaeTcA MeTannu4ec-
KW yaap) .

Kpome Toro Hanwuve AemMndvpyloLiero ycTpocTea obecne-
yMBaeT 3aAepXKKY repeKoveHnA 1 Gonee BLICOKWIA Nepenag
AaBNeHWA Ha KoHyce Knanada (cm. uazpammsr Tu 2) .

Mpumep:
2-n1HeHbIN BCTPOBHHBIN KNanaH Tunopasmepa 32
KoHyc knanaHa anaanﬂlou.l.mﬁ obbLem
C pemndupyrowmm 3
YCTPOWCTBOM 9.8 cm
Bes pemndmpyrowiero 3
YCTPOWCTBA 74cwm®
Tabnuua 2
g
S | I A P
o TMNoO- 1 i 1
g 8 pasm.16 no- / i £
T . / pasm. 25/ ™no- e ]
2 / [ w2
o . g | ]
=3 |
E 2 // ! |
= et T | |
2 0 100 200 300 400 500 600 700
pacxoa B n/MuH V

Ouarpamma 1: Xapaxrepucruxku Ap-Q
2-uHedHbIX @CTPOGHHBIX KiTanaHoe ¢ demngupyoujum
yeTpolicTeom
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pacxog B n/MuH

Duarpamma 2 : Xapaxrepuctuxku Ap-Q
2-fuHeliHbIX 8CTDOCHHBLIX KanaHoe bes demndupyroue20
ycTpodcrea

Ho ana Toro, 4ToBbi OH He BbifA oYeHb BOMLWNM, KOHYC Kna-
faHa, OCHaLWeHHbIA AeMNUPYIOWUM YCTPOMCTBOM, MMeeT
BONLLUMIA X084, YeM KOHYC KfanaHa, He MMEIOLLMIA 3TOro YCT-
poiicTBa. M 370 MOXHO KOHCTaTUpPOBaTh MO YBENUYEHWNIO
o6bema, 3a c4eT KOTOPOro v BbINONHAETCA ynpaBneHue.

Takum o6pazom, KOHYCHI ¢ AeMnbUpYHOLLIUMK YCTPOACTEA-
MM MOTYT NPUMEHATLCA ANA:

— pasrpysku NOpLUHA, HaXOAALWErocA NOA AaBNeHWem, B
eMKOCTb { AeKomnpeccun ) ;

— nepeKnioyYeHuA BLICTPOro X0Aa Ha NNaBHbIA;
— MNNaBHONro NOAKNHYEHUA UKMNWHAPA;
— MNaeHOro TOPMOXKEHWA ABVXKYLLMXCA Mace;

— perynu4poBaHWA CKOPOCTW ABWXeHWA paboyero nopluHA
(2-nuHelHbIM BCTPOEHHbIM KnanaH WCNonb3yeTcA B Ka-
YecTBE APOCCENLHOro, KpblllKa MMeeT CUCTEMY OrpaHu-
YeHWA xopa) .
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4. \BMEHEHWE BPEMEHMU
CPABATbLIBAHWA KNAMAHA

BpemA cpabateiBaHWA 2-NWHEMHbLIX BCTPOEHHbIX KNanaHoB
NPy OTAMPaHWK W/ MN 3aNUPaHUK MoKeT BbITb M3MEHEHO.
370 OCYLLeCTBNAGTCA NPU OTMNMPaHUK 3a CYET APOCCETMPORa-
HWA (NpK NOMOLLK conna) BbITECHAEMOW KOHYCOM ruapas-
NIMYECKOM KUAKOCTA MMM — MPW 3aMMpaHMM — 3a CYeT noa-
NMUTKW FUAPABMIVYECKON KUAKOCTU B MOMOCTb PasMeLLeHunA
NPy uHbl.

Mpumep (puc. 78)

\\\\’\‘\\ <
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NNRN AN

\
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SN

BoamoxHble BapuaHTbl YCTAHOBKW conen

{1) conno Ha nuHuu P
{ NpUHMMaETCA NO NOAKIHOYEHWIO MUNOTHOTD
Knanawa) '
(2) conno Ha nuuum T
(3) conno Ha nuHUM A
(Ha nuHuK B, ecnn y3en NoaKnodeHnA A aunoT-
HOFO KnanaHa 3anepT, a y3en noaKknoueHna B —
COEIMHEH C MOMOCTLIO Pa3MELLEHWUA NPYXNHBI)

Puc. 78
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MpuHUKMN QedcTBUA conen B cxeme

Conno 1:
CkopocTb 3anvpaHuA M3MeHAETCA 33 C4eT APOCCeMpPOoBaHWA
I'IO,CIaBaEMOﬁ rMﬂ,paBﬂH"-BCKOI:‘I HKUOKOCTH.

Conno 2:

CKODOCTI: oTnUpaHnA N3IMeHAeTCA 3a CYeT .ﬂ.poccenupoaanmn
rMApPaBIMYECKON }UAKOCTH, BbITECHAEMOMW M3 MOMNOCTKU pas-
MelleHUA npy»xxuHel. (HeoBxoaumo yunTbIBaTL NpU 3TOM
AONycTUMOE [aBneHWe ANA y3na noakniwoueHua T Ha nunoT-
HOM KnanaHe} .

Conno 3:

BriTecHAEMan v NogaBaeMan XWUAKOCTW AOIHKHbI MPOX0OANTh
Yepes COMMO, 3a CYET 4Yero AOCTUraeTCA BO3MOXKHOCTb M3Me-
HEHWA CKOPOCTW OTMNUPaHUA U 3aMUpaHuA.

Takum obpazom B 3aBUCMMOCTM OT BbiBOpa conna v ero awva-
meTpa MoxeT Ob1Tb BoiBpaHo 1 BpemMA cpabaTbiBaHWA.

Beibop conna

Buibop conna onpeaenAeTcA ynpasnAWnM o6bemom (no-
NOCTU Pa3MEeLLEHUA MNPYXWHbI 2-NIMHEMHOro BCTPOEHHOro
KnanaHa), TpeByembiM BpemMeHem cpabaTbiBaHWA (nNpw OT-
nUpaHnM 1 3anNUpaHuKn) 1 Nnepenagom AasneHuA Ha conne.

Pacuet

OI'IDE.EI.EJ'IBHME nojaBaemMoro v OTBOAMMOrO NOTOKOB »XWUA-
KOCTH.

V = ynpaenswowwuii o6bem, COOTBETCTBYIOLWWIA TUNOPa3-
mepy - Hanpumep, cepun 40 - 6e3 nemndimpytowsero
ycTpoicTea, pasen 16,6 cm? .

V = 16,6 cm?

3T1oT 06bEM COOTBETCTBYET BE/IMYMHE MOJIHOTO X0Aa KOHYCa
wknanaHa. Ho npouecc cpaGaTbiBaHWUA HE UMeeT NOCTOAHHLIX
XapaKTepUCTUK.

MNpy oTnWpaHWu CKOPOCTL MOTOKa OMNpefenAeTcA cHavyana
BENMYMHON MaKcMMansHOro nepenaga AasneHuA. C yesenu-
YeHWeM cevyeHWA nepenag AaBnNeHWA CHMKAETCA, CNeaoBaTenb-
HO, CHUXKAeTCA U CKOPOCTb NOTOKa.

B npakTuKe MOMXHO MCXOOUTb M3 TOFO, YTO B HOPMAasbHOM
cnyyae { 06bIYHO BpemA cpabaTbiBaHUA NPUHUMAETCA NOPAL-
ka 40 Mc) MakcMManbHaA CKOPOCTL ABWMEHWA KOHyca Ao-
cCTUraetcA nocne npoxoxaeHwAa npumepHo 30% BennyunHbl
ero xofa.

Takwm ob6pazom V = 0,3 - 16,6 cm® = 4,98 cm?

t = Tpebyemoe BpemMA cpabaThbiBaHWA, Hanpumep,
40mc = 0,04 c.

_ 4598 cm3 _0,00498 - 60

Q= = =747 n/vumn
0,04 c 0,04
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MNepenaa nasneHvA Ap Ha conne

Kak y»e ykasblBanoch, npouecc cpabaTbiBaHWA He UMeeT
MOCTOAHHBLIX XapaKTepPUCTUK.

C yyeToM 3TOro BO3bMEM KaK 3MNupuyeckoe 3HaueHue 2/3
OT MaKCcUManeHoro pabouero AaBneHuA.

Hanpumep, puaxe. = 280 6ap,

npuHUMaemoe Ap:% « 280 =187 6ap

Ecnu obecneuynTs npv nomMowu 2-NUHEMHOro BCPOEHHOTO
KnanaHa, Hanpumep, cBoboAHbIN Npoxoa K paboyemMy LUnnH-
ApYy, TO B 3TOM cny4ae 6yaeT NMpUHUMAaThCA cpeaHee Ap
Mexkay AaBneHuem B cuctemMe ¥ paGounm faBneHuem.

Bribop conna no xapaktepucTukam (amarpamma 3)

Q= 7,5n/mMuH n Ap = 185 Bap onpenenaAoT LMaMeTp conna
B npegenax ot 1,0 go 1,2 mm.

Takum 06pazoM, BbIGUpaeTCA Conno, KOTOPOE BMNUCbIBaeTCA
B NOPAAOK CTaHAAPTHLIX ANA Tunopasmepa 40.

Ecnu B3aTe Gonbluee conno, 7o BpemA cpabaTeiBaHuA BypeT
MeHbwKUM. Mpaega, B npaKTUKe B BONbLUMHCTBE Cly4YaeB He-
06X0AMMO UCKAaTb KOMMPOMUCC MeXAY BbICTPbIM KU MAT-
KM cpabaTbiBaHMeM.

Mpu npuHATOM BpeMeHu cpabaToiBaHuA 40 Mc KnanaH cpa-
BaTbiBAaeT HE OYEHb KECTKO, @ C APYrOW CTOPOHBI, HE BO3HU-
KalT NOTepU BpeMeHU, KOTOPLIE NPU HOPManbHOM aKennya-
Tauuu mornu 6bl NPUBECTU K BO3HUKHOBEHWHD aBapWiHbIX
CUTYaUWNA.

Cnpaeka no Bpemenn cpabaTbiBaHUA

— OTnupaHue 2- NMHeAHOro BCTPOEHHOMO KNnanaHa:

MuHumansHoe BpeMA cpabaTbiBaHWA COOTBETCTBYET BpeMe-
HW cpabaTbiBaHWA MWNOTHOrO KnanaHa, T.e. OT Nojayu cur-
Hana Ao Hauyana oTnupaHuA — okono 25+ 30 mc.

Bpema cpabaTbiBaHWMA CaMOro KoHyca (0T 3akpsiTOro po
MNONHOCTLH OTKPBITOTO COCTOHHMR) 3aBUCUT OT TUNOpPa3mMe-
pa. Hanpumep, anAa Tunopasmepa 16 oHo coctasnAaet 10 mc.

— 3anupaHue 2-NUHEAHOr0 BCTPOEHHOMO KnanaHa:

Bpemna 3anupaHWA B 3HaYMTENbHOW Mepe 3aBWCUT OT pabo-
YMX YCNOBWHA, T.e. 0T Ap.

Ha pasrpykaemom B eMKOCTb KnanaHe Tunopasmepa 16
oHO cocTaBnAeT, Hanpumep, okono 20 ~25 mc.

Tunopasmep 16 25 32 40 50 63 80 100
() craHpapTHOro conna B MM 07 0,8 1,0 1,2 1,5 1,8 2.0 2,5
Tabnuua 3
AMameTp conna B Mm
05 06 0708 10 12 15 18 2 25 3
400 7 17 V. A4
300 4 At oy A A=A 3,5
200 ,-,l II’ II Il - y 4 Z ll y.d v 4 V4 4
yai A A A i i 7
100 T 7 717 V4 A VA4
F—F—7 A = AT A7 5
50 l, 7// I/ l// l/) / / Vi // [ l’
o 40 Z 17 A v VARV 6
© 30 » // // /I ,I (I ’/ }I
©
o 20 A Vi1, X / ,/ "4 /| Yy 1/ pd A
P pAVARD &Y. VIV A1/ A V1 1/
= A1 7 / / Vi / /
z Y. A4 7 1/ 7 y, 7 4 8
D 10 7 7 717 7 >
= 7 4 7 y A 4 7 y 4
& i 2 ey 4 7 = 7 - 7 4
= 5 7 17 71T 717 14 f 7T 7
5y yA Wi AV ARV AR SRV A4S 4 T A7
1 7 VAT AT divAV any.mr.AmP
S ) / yaw, ’/ ’/ b ’/ yav.AwW.av //
S ySANANY Y G VAV () AN AV.EY
1 VAVAN AN AV S 4N aVi A1
| T2 X V7 TN AT ,
o VAVAVA 72X 7 A
0,35 P A b AN /1A A /10 /] P
0,25 VAV I ATAWAVW.AV4V 44 v Z /
X 1
0,05 0,1 0,2 0,5 1 2 3 45 4 10 15 20 30 4050 100
pacxod B n/MuH

Nuarpamma 3: Xapaxrepuctuxu 0n1a esibopa conen
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5. AKTUBHOE U NACCUBHOE YNPABINEHUE

B 3aBMCUMMOCTM OT UCMIONB3YEMbIX 0BBA30K NMHWAMK yNpaB-
NeHWA M conen NPUHUUNWANLHO PasnuyaloT crneayoline Ba-
pUaHTbl YNpaBneHUA: akTUBHOE U NacCUBHOE.

AKTHUBHOE ynpaBneHue

Mpn akTMBHOM ynpaBneHWn ANA cpabaTeliBaHWMA 2-fIWHER-
HOro BCTPOEBHHOrO KfanaHa Heo6xoaum Tonbko cbpoc Mac-
na wu3 cucTems! ynpasneHua. NocToAHHOro pacxoaa HeT. Ko-
HYC KnanaHa Bcerfa 0TKpbIBaeTCA MOMHOCTLIO,

P — — —— — —

|
|
a
XY I’

Puc. 79: Cxema akTugHO20 ynpaeseHus

Ecnu nocTtaBuTs B NMHWK yNpaeneHWA ApocCent Wnv conno
(1), TO MO>HO U3MEHWTbL BPEMA 3aNWMpPaHWA, a ecnun nocrta-
BUTL Apoccenb UM conno (2) B NUHWMIO y3na NOAKMIOMEHWUA
T, TO MOXKHO M3MEHWUTb U CKOPOCTb OTNKMPAaHWA.
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MaccueHoe ynpaeneHue

Mpy NacCUBHOM YNpPaBAeHWW U ANA OTAWMPEHWA, U NPW OT-
KPbITOM COCTOAHMW KranaHa NnoToK Macna nocTOAHHO uMp-
KynupyeT 4epe3 emKocTs (puc. 80 u 81) .

‘U S ——— |

Puc. 80

Bpemn 3anupaHua sasucuT oT BbiGopa conna (1), a ckopocTe
OTNMpaHWA MOKeT M3MEHATLCA Npu nomolm conna (2) . Ho
cTerneHb 3TOr0 W3MEHEHWA ONpeaenuTb TPYAHO, MOCKOMNbLKY
BMecTe co cHpackiBaeMbIM Macfom OT OCHOBHOrO KoHyca
Yyepes conno (2) ponkHO OTBOAWTLCA TakKXe W Macno, no-
cTynatowee Yepes conno (1).

Heobxoaumo npu aToM y4uTbiBaTh, YTO B pPe3yNbTaTe NOCTO-
AHHOW NOAAaYM Macna OCHOBHOW KOHYC HMKOrga He Gyger
pasrpyskeH nonHocTbio (Hanpumep, npu nomowm conna (1)
MOXHO cnerka " npuxate” cucTemy, npu noMolum conna (2)
— YMEHbLUWTbL BPEMA 3anupaHnA ) .

Puc. 81

OBa aTux 3aMedaHnA K pucyHKy 80 — HEBO3MOXHOCTb NoN-
HOW pa3rpy3KM OCHOBHOIO KOHYCa WU CNOXXHOE onpeaeneHue
XapaKTePUCTUKK OTNUPaHUA — MOryT ObiTb YCTpaHeHsb! 3a
CYeT YCTAaHOBKMW ApoccensHoro obpaTHoro knanada (3) Ha
NMHUK ynpasneHWA K 2-HHHEPIHOM\/ BCTRPOEHHOMY KnanaHy
(puc. 81) .

Ho naccvBHoe ynpaeneHue gaeT BO3MOXHOCTb 0BCNy»KMBa-
HWA HECKONbKMX 2-NUHEHHbIX BCTPOEHHLIX KNanaHoB npwu
NnoMOoLLM 0AHOTO NMNoTHOro. Kpome Toro aToT BUA ynpasne-
HWA HEOBX0AWM ANA NOCTPOEHWA CXEM CHWUXEHWUA AABNEHWUA,
NOAKNKYEHWA CUCTEM C laBNEHWEM UMK PerynupoBaHua pac-
xofa (cm. pazden 0 ebINOMHEHU ByHKYUE N daeneHito u
pacxody) .
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Y1euxkn

AnA BO3MOXHOCTM OLEHKW FepMeTU4HOCTH CXEMbl C 2-Nu-
HelHbIM BCTPOEHHLIM KnanaHom HeoB6XoavMO pacMoTpeTs
HanpasneHWs ABMXEHWA NOTOKA ¢ ydYyeTom Touek ovbopa
macna, a TaK»<e BUA MUNOTHOMO KnanaHa.

a) HeiicTene paeneHuna u otbop macna B y3ne
nopknovenna A (puc. 82/

Pwnc. 82

Otceuka y3na noaknwoveHuA A oT B He repmMeTn4Ha, Tak Kak
Meway nonocTbH) pasmMelleHUA NPYXKWUHBI KM y3NOM NOAKNHO-
yeHuAa B npoxoauT yTeuka Macna Yepez nocajouHbIi 3a30p
KoHyca. K aTomy cneagyeT A06aBUTL Takske U yTeYKY Macna
Ha NUMNOTHOM KnanaHe.

6) JeicTeue paBneHWA u oTGoOp mMacna B yzne
nopknodenua B (puc. 83)

EV— 1

' Pdan

Puc. 83

OTcevKka y3noB NoaKnwYeHuAa B ot A npu noMowu KoHyca
2-NWHEMHOT O KnanaHa ABNAETCA MepMeTUYHOMW, TaK Kak no-
NOCThb pazMeLLLeHUA NPYXKWHLI U y3en nogknoveHua B Haxop-
ATCA MoA 0AMHaKOBbIM aaBneHuem. OTceyka Mexay yanamu
A 1 B nponsBoanTCA NO NOCaAO4YHON KPOMKE KnanaHa.

Bca »ke cxema He ABNAETCA repMeTMYHON M3-3a yTe4KKn Mac-
na yepes NOpPLUEHb NUNOTHOrO KnanaHa.

Puc. 84

Ecnu e HYHO BbIMNOMHUTL BCHO CXEMY FepMeTUYHON, BKNHO-
4aA WM NWNOTHBIA KNnanaHd, To HeoBXoAWMO BMECTO 305I0THU-
KOBOrO NUIOTHOM O KNanaHa NocTaBuTL ceaensHbii (puc. 84).

OrpaHmeHue NnpoU3BOAWUTENLHOCTH

Ana 2-nuHelHbIX KnanaHoB He cneayeT 8 obuwem-To roso-
puTe 06 OrpaHW4YeHWH NPOW3BOANTENBHOCTW B TOM BUAE,
KaK 3TO MPUHUMAETCA ANA 30MI0THUKOBLIX KnanaHos. C yse-
nMYeHMeM pacxofaa NoBbillaeTcA Takxke U Ap mexay yana-
MU noaknoueHna A 1u B. W yem yeTye DyayT BblpakeHs! yc-
NOBMA NO AaBNeHuo, TeM oAHO3HavHee ByneT u cpabaTeiBa-
HWe (oTnWpaHWe U 3anupaHue) .

McxopnA M3 3TOro, NpoeKTMPOBLWMKW U ONpeAendoT npeaen
npUMeHeHUA B COOTBETCTBUM C YUUTLIBAEMOIA NoTepei Mol
HocTv (Mepenagom gasneHuA ) .
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Auarpamma 4: Xapaxrepuctuxku Ap-Q
2-nuHeliHbIX 8CTPOeHHbBIX Kananos bes demngupyrowezo
ycTpodcraea

Tak, Hanpumep, pacxof Ha KnanaHe Tunopasmepa40 (cm.
anarpammy 4) moxkeT npesbiwats 1500 n/muH, ecnu npo-
eKTUPOBLLMKWN CYUTAKOT AOCTATOYHO Uenecoobpa3HbiM pep-
)KaTb BbICOKWIA Nepenap faBneHus.
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QYHKI.I.MH nepeKniYyeHWA: BapuaHTbl MCNONMHEHUA U YKa3aHUA NO UCNONb3OBAHUKD

Ecnu paccmatpuBaTb NOTOK B HanpaBneHWW oT y3na NoAK -
yeHuA B Kk yany A, To npn Manbix ckopoctax (v <1 m/c)
KOHYC MOXeT HavaTb Bubpuposats. [py Hanpaenedn noto-
Ka oT y3na noakntoueHuAa A Kk yany B takoe ABneqve mo-
WeT NpoucxoauTs npu ckopoctAx v < 1 m/c. Huskue cko-
pOCTW ABWXXEHWUA NMOTOKA XXUAKOCTU O3HAYalT O4YeHb Manbin
pacxog AnA COOTBETCTBYHLLLEro TUNopasmMepa KnanaHa.

BbIXxOAOM M3 NONOMXEHWA B 3TOM cnyuae 6bina Bsl, Hanpw-
Mep, 3aMeHa Mpy)KuUHbl Ha 6onee MAMKYH, 4TO MO3BOAWNOD
BHbl OTKPLIBATLCA KfanaHy Aake NMpyv MeHbLUIWX 3HaYEeHUAX
Ap. WmeeTcA 1 apyraA BO3MOXHOCTb: MpU oYeHb BONbLUORA
pa3sHOCTW PacX0A0B YCTaHaBNMBATL BMECTO OAHOFO 2-NUHEN-
HOro BCTPOEHHOTrO KnanaHa Bonbluoro Tunopasmepa Knana-
Hbl Pa3nNWyYHbIX TUNOPa3MepPoB.

Bce 3To, KOHEYHO, AOMKHO YYNTLIBATLCA €ULE NP NPOeKTH-
pOBaHUW.
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¢VHKI.WIH nepeKnOYeHWA: BapuaHTbl UCNONHEHUA W YKa3aHUA no WCNoNb30BAHUKO

Ana 3ametok
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DyHKUMK NepeksOYeHUA: BaPUAHTLI UCNIONTHEHUA U YKAa3aHUA N0 UCNONb30BaAHUIO

Ana sametor
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2-nuHelHbIe BCTPOEHHbIE KNanaHbl, hyHKUMW NO faBNEHUIO

2-NWHEWHbIe BCTPOEHHbIE KNanaHbl,
thyHKUMW MO NaBNEHNIO

Bo BCTYnneHuun K 2-NMHeiHbIM BCTPOEHHBIM KilanaHaMm yxke
YKa3bIBanock, YT0 OHU MOTYT B NpuHUMNE 6paTk Ha cebA BbI-
nonHeHne PyHKLWA NO AABNEHUIO.

Mpy 3TOM peub WAET C TOYKMW 3PEHUA MX KOHCTPYKUWW 06
ynpasnAeMbIX KnanaHax, npeaHasHa4eHHbIX ana:

— orpaHWYeHWA AaBneHunA,
— CHW)KEHWA OaBfeHUA,
— NOAKMIOYEHWA CUCTEM, HAXOAALLMXCA NOA AaBleHMEM.

1. OTPAHUMEHUWE JABJIEHWUA

[nA KnanaHoB OrpaHMYeHVA LEBNEHWA UMEIOTCA BCTpanBae-
Mule KomnnekTsl (BTynka4, sateop b, npyxwvHa 10} c 3a-
TEOpPaMW CeAenbHOro U cefenbHO-30N0THUKOBOIO TUNa.

*,

4
7
v
)
7
Z

S

S

(1) Bnok ynpaBneHwa c KOMNAEKTOM
{ BTynKoi1, ceaensHbIM 3aTBOPOM, MPYXUHOM }

(2) kpbiuka

(3) nunoTHbiiA kKnanaH (KNanaH orpaHWyeHWA AaBNEHUA
C HEMOCPeACTBEHHbIM YNpaBneHnem )

(4) sTynka

{10) npy*uHa

(5) ocHoeHoI1 3aTBOP (CcenenkHbIN 3aTBOP)
(6) nonocTb pasMeLLleHUA NMPY>KUHbI
{7)u(8) conna B nuHuK ynpasneHuA

(9) nuHWA ynpaenexna

Puc. 85: Komnnexr 6CTpaugaeMbix 31EMEHTO8 ¢ 3aT80pOM cedeflbHO20 TUna
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2-nvHeAHbIe BCTPOEHHbIE KNanaHbl, (PYHKUWK NO AaBNeHUK

(1) 6nok ynpaeneHuAa c KOMNIEKTOM
(BTYNKOR, CeAenbHbLIM 3aTBOPOM, NPYKUHON)

(2) xpbiuka
(3} nunoTHbLIA KnNanaH ( KNanaH orpaHKMYeHWA AaBheHnA
C HEeMOCPEeACTBEHHLIM YNpaBneHueMm )

(4) BTynka

ik oL 8 DL

B T T TITTITETI I

(5) ocHosHow 3aTBOP (CcenentHbIi 3aTBOP)
(6) nonocTb pazmMelLieHUA NPY>KUHEI

{7)n (8) conna B nMHWKM ynpaBneHuA

(9) nuHWA ynpasneHun
(10) npyxuHa

Puc. 86: KoMmnnexr ecrpaugaeMbix 3/1eMEHTO8 C 3aT8OPOM CeQe/lbHO -30/I0THUK08020 TUNa

1.1 OrpaHuyeHne [aBNeHnA ¢
PYYHOW YCTAaHOBKOW 3afaHWA

B OCHOBHOM nonokeHwWu pabouuii orpaH {ceaenbHblin WK
cefensHO-30N0THUKOBbLIA 3aTBOP) OTAENAET APYr OT Apyra
yanbl noakmoueHuA A (HamopHyo nuHmio) n B (nuHmo K
emKocTu) .

Mpv BbiNONHeHWM YHKLUKUIA NO AaBNeHWto (B OTAWYME OT BbI-
MONHEHWA KOMMYHUKATUBHBIX yHKUMIA) pabounint opraH
{nepexntoualolLnMiA 3NEMEHT) He umeeT paboyeit NOBEPXHOCTH
Ha CTOpOHE Y3na noaknyeHwA B. 310 3HauUT, uTO NMeLo-
LaACA Ha pacnpefennTeNbHOM KlanaHe KonbLeBaA nosepx-
HocTb Ag B AaHHOM cnyyae cocTasnAeT 0%.

YcTaHOBKA 3afaHva No AaBNEHUH NPOW3BOAWTCA Ha NUNoT-
Hom knanade {3). Cam NnuNoTHbIA KNanaH npeacrasnAeT co-
Boi KnanaH OrpaHW4eHWA JABMEHWA C HENOCPeACTBEHHbLIM
ynpaBneHuem.

MpuHuun peicTeuA

MmeloweecA B y3ne noAKnoyeHnAa A AaBneHve AencTByeT
Yepez NUHUIO ynpaBneHuA (>kenTblid UBET) C YCTaHOBMEH-
HbIM B Hell connoMm (7) u uepes nunHuto ynpaeneHuA (9) Ha
nUAoTHbIA KnanaH (3), a yepes apyroe conno (8) — Ha npy-

68

KMHHO-Har py»KeHHY CTOPOHY OCHOBHOFO 3aTBopa. B cno-
KOWHOM COCTOAHWK, T.e. KOrga aasneHue B cucteme (yzen
NOAKNIOYEHWA A) HWXKe YCTaBKMW MO JABMNEHUIO Ha NUNoT-
HOM KnanaHe, Ha MOBEPXHOCTb 3aTBOPa CO CTOPOHLI NOA-
KNUYeHWA A, a TaK)Ke Ha CTOPOHY, Har py>XeHHY0 AeACTBUEM
NPY»WHbI, AeACTBYET OAUMHaKOoBoe paeneHue. B peaynuTate
TOro, YTO 3T NOBEPXHOCTM OANHAKOBbLI, ABACTBNE faBfeHnA
Ha 3aTBOP OKAa3blBAaETCA CKOMMEHCMPOBaHHbIM. [MpyXKuHa
(10) yaepxvBaeT OCHOBHOW 3aTBOP B YKa3aHHOM MCXOAHOM
nonoxenuu {puc. 85 W 86) . Yansi noaknwovennAa A u B ot-
AeneHsbl Apyr oT aApyra.

Korpa paBneHwe B cucTeMe AOCTUTHET BenuuuHbl, YCTaHOB-
NeHHOM Ha nunoTHoOM KnanaHe (3), »kuAKocTs ByaeT Hanpa-
BfieHa Yepes cConna B MIMHWW YNPaBAeHWA U NUNOTHLIA Kna-
naH no nuHUKU Y B eMKOCTb.

Ha conne (7) Bo3HWKaeT nepenaj AaBneHWA, AeACTBYOLW NN
TaK»ke U Ha o6e NoBEepPXHOCTW OCHOBHOr o 3aTBOpa. Ecnu yeu-
nve No NPOM3BeAeHUI0 BENUUYUHGI Nepenaa faBneHua Ha no-
BepxHOCTL 3aTeopa GyneT Bonewe ycunua npy>xxuusl (10),
TO OCHOBHOW 3aTBOP OTOXMETCH BBEPX W NPONYCTUT M3Bbi-
TOK »KMAKOCTW M3 CUTEMbI OT y3Na NOAKNHYEHNA A K y3ny
B B emkocTtb (puc. 87) . NaeneHne B cucTeMe B y3ne Nog-
KntoveHUa A orpaHUunTCcA Takum oBpa3om 3aaaHWeM Ha nu-
NOTHOM Knanae.



2-AvHelHbIE BCTPOBHHLIE KNanaHbl, (PYHKUWA NO RaBAEHUIO

T T TI TSI

I R T L i

AN

7 SN

\\§

L

NN RN

NN

N

N
D

@

{1) Bnok ynpaBneHuA ¢ KOMNNEKTOM (5) ocHosHoW 3aTBOP (cenenbHbIM 3aTBOP)
(BTYNKOW, CefenbHLIM 3aTBOPOM, MPYXKNUHOI ) (6) nonoctb pazMewleHnA NPYXKUHBI

(2) xpbiuka {7} (8) conna B nMHWKM ynpaeneHuA

(3) nunoTHBIM KNanaH ( KnanaH orpaHUYeHWA DaBNEHUA (9) nuHuA ynpasnenwuA
€ HeNoCpeACTBEHHLIM YNpPaBneHvem | {(10) npy»wHa

(4) sTynka

Pwc. 87
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2-nuHelHble BCTPOEHHbIE KNanaHbl, hYHKUWK NO AEBNEHUID

wnnn unn

Puc. 88 Puc. 89

YcnosHble 0603HaYeHWA 2-NWHEMHbIX BCTPOEHHLIX Knana
HOB, MCROMb3YEeMbIX ANA OrpaHUMYeHWA JABMEHWA C PYUYHON
YCTaHOBKOW 3afiaHKA.

Puc. 88: ycrogHo -cxemaTuyecKoe uzobpaxceHue cedensHo2o
3areopa.

Puc. 89: ycroeHo-cxemaruyeckoe U3006paXeHue KOHCTPYK-
Yuu cedenbHO - 30/I0THUKOB020 3aT80Pa.

Puc. 90: ycnoeHoe obo3HayeHue cedensHozo u cedenbHo -30-
MOTHUKO8020 3aTGOPOEG NO NPagunam
DIN 1S5S0 12189.

Puc. 90
* ¥
= conna
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2-NvHelHble BCTPOEGHHBIE KNanaHbl, GYHKLUMKU N0 AABNEHUHD

KaxkoBbi pasnuymMa NpM MCNoNb3CBaHKWKU cefeNibHbIX Uin
CenenbHO-30NM0THUKOBBIX 33TBOPOB?

CegensbHble 3aTBOPbI

B pa3srpy’KeHHOM KOHTYpE CefieNbHbIe 3aTBOPLI MMEHOT MEHb-
Lee ruapaBAUYecKoe ConpoTUBIEHNE, YeM CeAenkbHO-30/10T-
HUKOBbIE.

CepensHO-30N0THUKOBLIE 3aTBOPbI

Mpy NOMOLLM 3TON KOHCTPYKUWKW AoCTuraeTcA Boree MAT-
KOe NepeKkniveHue, T.e. YNy4LIalTcA YCNoBUA C TOUYKK 3pe-
HWA Pa3rpy304HOTO yAapa NPY NepeKsiioyeHnn.

HepocTaTKoM ke ee ABNAETCA TO, YTO ceYeHune AnA obecneye-
HWA NPOXOAAa OTNMPAETCA HE CPa3y, T.e. NPW BLICTPbIX NOAL-
eMax OaBneHns HeoBXOAWMO CYMTATLCA C BO3MOMHOCTbIO
NYKOB.

Bri6op npy»uHbl

MpeanouvTaemMbiM BapvaHTOM ABNAETCA KNanaH ¢ npyxw-
HOW, COOTBETCTBYHLWEA AABNEHWIO OTNWPaHWA OCHOBHOIO
3aTBopa 2 6ap.

Kpome Toro umeroTcA — B BONbLWHCTBE CNyYaeB Kak CTaH-
BapTHble — BapuauThl 6e3 NPYXXUHbI UMK C NPY>XMHOW Ha
paBneHue oTnvpaHuA 4 6ap. Bo3amoxHO TaKiKe UCNoNHeHue
Ha paBneHve oTnupaHwA, Hanpumep, 56ap wnn 8 6ap. Ho
npu atom o6bLIYHO JOMMKHA NPeAyCMaTpWBAaTLCA Creluant-
HaA WU NpoMekyToYHaA KpbilKa ¢ Gofbluei NonocTeio
AMA pazMeLLeHUA NPYXXUHbIL.

Tunopaamepsbl, XapaKTepUCTUKN

[nA orpaHuueHVsa AaBleHnMA UMEKTCA 2nuHelHble BCTPOEH-
Hble KNanaHbl chneaylowmx Tunopasmepos: 16, 256, 32, 40,
50, 63, 80 1 100. 310 3HA4MT, YTO MaKCUMaNbHbIE PACXoAbl
nexat 8 npeaenax oT 250 n/mMuH go npumepHo 7000 n/mun.

B kauecTBe npumepa Ha Anarpammax 5 u 6 npeactaenesl
XapaKTepuCTUKKM KnanaHa Tunopa3mepa 16 ¢ pyuHoi ycTta-
HOBKOW 3ajaHuA.

a) WcnonHeHue ¢ cegenbHbIM 3aTBOPOM

CHATUEe XapaKTepucTMK npomzsogunoce npu cbpoce macna
6e3 paBneHWA B EMKOCTb BHE KOHTypa YNpaBneHuA, T.e.
y3en noakniodeHnA Y BbIBOAMNCA B eMKOCTbL oTaenbHo. Ec-
Ny ysen noaknoYeHwA Y HenocpeacTBeHHO ByfeT CBA3AH ¢
y3nom noaknioveHuAa B, To naBneHue Ha BXoAe YBENMMUTCA
COOTBETCTBEHHO Ha BenWYMHY fAaBNEeHWA Ha BbIXOAEe y3na
noakmno4eHnA B.

MpeacTtaBneHHble Ha awarpammax 5 W 7 XapakTepuctTuku
NOKa3bLIBalT AaBNEHWE Ha BXOAE B 3aBUMCUMOCTH OT PacXoAa
ANA BbIBPaHHLIX YCTABOK MO AABMEHMID.

Ecnu cpaBHuTL anarpammsl 6 1 8 (anA cepenbHo-30N0THKU-
KOBOro 3aTBopa), TO MOXHO yBeauTbcA OTHOCUTeNbHO Go-
nee BbICOKOrO rMApPaBMY4ECKOro CONPOTUBNEHNA CeAeNbHO-
30MOTHUKOBOMO MCMONHEHUA.
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Em—— MWHUManbHaA YCTaHOBKA NO AdBNEHUD B
3aBUCUMOCTHM OT pacxopa

— - — JjaBneHve B KOHTYpe B 3aBACUMOCTHA OT
pacxoaa (o1 A k B npw pasrpyeHHoi
Npy»<MHe OCHOBHOr 0 3aTBOPA)

Owarpamma 6
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2-nWHeliHble BCTPOEHHBIE KNanaHbl, GYHKUWK NO RaBNEHUID

6) CepenbHOM -30N0THMKOBLIN 3aTBOP
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Dwarpamma 7

Conna

MpeacTaBneHHbIe Ha YEPTEXKAX Paspesos U YCNoBHbIMK 0603-
Ha4YeHWAMM COMNa, YCTaHOBNEHHBIE HA NMHWAX yNpaBneHuaA,
npeactaenAatoT coboi pe3b6oBble cTaHAapTHbIe conna. OHu
KnaccuuumMpyloTcA B COOTBETCTEMM C Tunopasmepom. B
NpMBESEHHOM HWKe o630pe MokasaH Npumep ucnonbaye-
Mbix Ha thupme “MaHHecMaHH PexkcpoT” auameTpoB conen
B MWNNUMETPax, a TaKyKe pacnofio>keHue conen B Kpbiwke
KnanaHa.

MNpu nomoliM corna MeHAETCA pacxof rUApPaBAUYECKOro
macna, a, cTano 6biTh, U hYHKUWA: TOPMOXKEHWE, OTNUPaHUe
WAKU 3anupaHue OCHOBHOMO 3aTBOpa — B 3aBUCMMOCTW OT
pacnonoxeHWA 3Toro conna.

MpumepHo B 90% BbINYCKaeMbiX KNanados conna pacnono-
»eHbl B KpbIWKe KnanaHa.

3To paet cneayrolmMe NpeMMy LLecTea:
— CpaBHWUTENbHO Nerkuu AOCTYM ANA YACTKW MpW 3arA3He-
HWK KnanaHa;

— B OTAenbHbLIX CcAy4YaAXx AWamMeTpbl conen TakKike MOryT
MeHATBCA, 4TOoGbl obBecrieynBaTh BO3MOXHOCTh WM3MeEHe-
HWA XapakKTepucTuKKW Knanada, T.e. MMeéTb BO3MOXXHOCTh
paGOTbi C YyYeTOM KauecTBa rnapaBiuv4yeckoro macna,

— obecneyeHne NPOCTON BO3IMOXHOCTU NOCNEAYIOWEA MO-
anduKauum.

B npuHuMne, KOHEYHO, BO3MOXHO W PacrnonoXeHwe conen
B 6roKe ynpasneHWA MM Ha OCHOBHOM 3aTBOPE.

Kak suaHo no Tabnuue4, B 3aBUCMMOCTHU OT TUropasmepa
Bbl6MpaeTcA 0AHO U3 ABYX conen, X n D.
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2-nuHelHble BCTPOEHHBbIE KNanaHbl, GyHKUWKA NO AaBAEHUIO

HapAaay ¢ 3TMM UMeecTA TaK)Xe BapuaHT co CBEepioBKOW
cOMna Ha OCHOBHOM 3aTBOpE.
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Puc. 92: YcnosHo -cxemaruseckoe usobpawerue

**= conno

Puc. 93: YcnosHoe o603HaveHue no cTaHoapTy
DIN1SO 1279
**=conno

I'IpenMqu,ecraaMw 3TOro BapWaHTa ABNAKTCA!

— XO0poLwaAa BO3MOXHOCTb OTBOAa BO3AYXa HE3aBUCUMO OT
MOHTa)KHOIr0 NONOXXeHUA KnanaHa;

— npepoTBpaweHve BubBpauuuK, Bbi3blIBAEMOW BO3AYLUHOW
npo6Ko;

— 3KOHOMMWA YCTAaHOBOYHOTO MPOCTPAHCTBA 3a CHET NNKBU-
AAUMKN IMHKUKA X,

OwvameTpbl Takux conen B NpUHUMNE COOTBETCTBYIOT AWa-
meTpam conen X unu D.

1.2 OrpaHuyeHne NaBNEHNA ¢ PYYHOW YCTAaHOBKOW 3aflaHUA
M CXeMa pasrpy3Ku uepe3 pacnpefenuTensHbIW Knanax

WUcxopHoe nonoxeHue cxembl:
BbiNONIHEHNE OrpaHWyeHnA naenewunna (puc. 94, 95 u 96)

3a cueT yCTaHOBKW Ha Kpbilike (2) pacnpegennTefibHOro
knanaHa (8) w cooTBeTcTBYHOWMWX CBA3eA obecnevynBaeTcA
BO3MOXHOCTbL Pa3rpPy3Kn MOMOCTM Pa3MeLleHun NpyXuHbl
(6) ocHosHoro sateopa (5).

B ucxogHoM nonoeHuW AaBneHve B y3ne NOAKINH4YeHuA A
AencTBYeT Yepes conna X v D, ycTaHOBNEHHbIE B NUHWW Y-
paBneHuA (>KenTelid uBeT), Ha NWNOTHbLIN KnanaH (3) w oa-
HOBpPEMEHHO Yepe3 conno F — Ha nonocTk pasmeLueHna npy-
»uHb!l (6) ocHoBHoOro 3aTBoOpa.

Y3en noaxknioyenna B Ha pacnpeaenutensHom knanawe (8)
3anepT (B Kpblwke). BoT Takum obpasom BbiNONHAETCA
OorpaHuW4YeHe AaBNeHuA. npld nepeKnwYeHnn pacnpegenn-
TeNbHOro KnanaHa B NonoXkeHue “a” nonocTe pasmelleHna
npy>uHel (6) pasrpyxaeTcA B HanpaeneHWu y3na noaknio-
yeHnA Y uepes conna F, D n P. Conno P paBoTtaet Tonbko
npwu pasrpyske.

Mockoneky, Kak BuaHo no Tabnuue 5, conno X mMeHbLUEe,
yem conno P, ocHoBHO#M 3aTeOp (5) MOKeT OTKpLITLCA Non-
HOCThI (Cxema naccMBHOro ynpaenedua) . ” [laBneHuve KoH-
Typa” onpeaenAeTcA Mcnonb3yemoir npy>kuHon (7). Mpu
3TOM, KOHEYHO, MMeeT 3HaYeHne u KoMBuHaumA conen.

TANO-
Conng ~pa3m. 16 | 25 | 32 | 40 | 50 | 63 | 80 | 100
X 22 os8|o8 /08| — | — |— |30]30
F** 10l le (12 12112115 25 25
b 08|08 (|10 (1012 |15 | — | —
Pt 1, 1.0 10 P20 1.5 1.8 35 3.5
A — | —|— (08|08 1012 15
B*™ - | — | = |—|—=|— | 8030
Tabnuua 5 **= @ conna B MM

Mo Tabnuue 5 n pucyrxam 94 do 107 BugHoO, YTO B 3aBUCH-
MOCTW OT TUMNOpa3Mepa W YCTaHOBNEHHOrO MWINOTHOMO Kna-
naHa WCMoOnNb3yeTCA pPasNWYHOE PacrnonoKeHwe conen W pas-
nuuHaA 06BA3KA NUHWAMW YNpaBneHuA.

MNpw o6BA3Ke No pucyHKy 94, NpUHMMaeMoW AnNA TUNopas-
mepos 16, 25 n 32, peys naeTt o cxeme “NaccMBHOro ynpas-
neHuA", B KOTOPOW W NpU camMol pasrpyskKe, W Ha Nepuos
Pa3rpy»eHHOro COCTOAHMA B KOHTYPE UMEeTCA Hemnpepbis-
HbIN PacxXof rvapasBnvyecKkoro Macna.
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2-nnHeHbIe BCTPOEHHbIE KNanaHbl, yHKUMK N0 faBNeHUIo
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Puc. 95

conno
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Puc. 94
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2-nnHelHbIE BCTPOEHHBIE KNanaHbl, HYHKUMM Mo AaBNeHUI0

(1) 6nok ynpaBneHua

(2) kpbiwkacconnamu X, D, F, P
¥ NUNOTHBIM KNanaHom

(3) nunoTHLIA KnanaH
(4) erynka

(5) ocHoeHoi 3aTBOP
(B paHHOM cniyvae: cepensHLIN)

(6) nonocTe pasmMeLieHUA NPYXNHBI
(7) npy»kuHa
(8) pacnpepenutentHblil KnanaH

Puc. 96

OpHoBpeMeHHO ¢ pa3rpyskoi ( pacnpenenuTentbHbIA Knanaw
MMeeT ¢BA3b Y3Na NOAKIIoYEHMA P ¢ yanomM noaKntoyeHnA A)
UAKOCTb NPoOXoauT Yepes conno D wv3 nonocTu pasmelle-
HWA NPY>XWHbLI W 4Yepes conno X co CTOPOHbI AaBNEHUA K
conny P. HesHaunTenbHbIA pacxop n3 nonocTy pasmeweHnA
npy»xuHbl (6) (cMm. puc. 96) yBenuumBaeTcA Takum obpa-
30M Ha BENWMWHY PAacXOAa XXUAKOCTH Yepes NoAnopHoe con-
no X.

Takum oBpasom AnA ralwleHWA pas3rpy304HOro ypapa B Ha-
nnunn ByaeT BonbLIOe KONWYECTBO MWAPAaBNWMYECKOro mac-

na, noatomy conna D u P pnomkHel BbiTe BbIBPaHe! ¢ AOCTa-
TOYHBIM 3aMacoMm.

3To ABNAETCA NPEUMYLLECTBOM CXeMbl " MacCUBHOMO ynpas-
NeHWA ", NpYMeHAEMOr A0 Tunopasmepa 32 BKIOUMTENLHO
{cM. anA cpaBHeHunA pucynku 99 0o 107) .

B cxemax "naccueHOro ynpaeneHuAa” BakHo, uTobbl uyepes
YNPaBnAIOWMIA KaHan W NuaoTHeI Knanad (3) morno 6bl
OTBOANTLCA Bonblle rMAPaBNNYECKOW XUAKOCTKH, YeMm no-
AaeTcA Yepes conno X.
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2-NVHeiHble BCTPOEHHbIE KNanaHbl, YHKUWUK MO fABNEHWIO

Hopm. nonox. cxembi: cGpoc B emkocTs ( pasrpyK. koutyp)

OrpaHuyeHve faBNEHNA C PYYHOW YCTAaHOBKOW 3afaHnA,
3NEeKTPOHHaA CXEeMa Pasrpy3kH Yepes pacnpefenuTenbHbIn
ceflenbHbIA KnanaH

Puc. 97 **= conno

BbiBopom pacnpefennTenbHOro KnanaHa, Kak nokasaHo Ha
pucyHke 97, B UCXOAHOM nonoxeHun obecneynsaeTcA pas-
rpy><eHbll KOHTYpP. Pazrpyska nonoctu Npy»uHel 2-nuHei-
HOro BCTPOEHHOrO KnanaHa B eMKOCTbL NPOU3BOAWTCA Yepes3
NUHWUID YNPaBNeHWAa ¢ yCTaHOBNEHHbIMW B Hel connamu F,
D, P u yepes nuHuio P K y3ny noaxntwoyveHna A Ha pacnpe-
AeNUTENBHOM KnanaHe.

Mpy nepexnioyeHn pacnpeaenuTeNbHOro KnanaHa B Nono-
XKeHne “a” CBA3b NUHWK yNpaBneHWA C eMKOCThIO Mpepsbl-
BaeTcA (ysen nogknwoueHua B pacnpepenvtensHoro knana-
Ha 3aKpbIT}, B pesynbTaTe 4ero monyvaetcA cxema, pabo-
TaloLwlan Ha or paHWYeHWe AaBneHunA.
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Puc. 98 **= conno

Mcnonb3oBaHWe cefenbHOro pacrnpefennTeNbHOro Knanada
BMECTO 30MOTHUKOBOIO NCKMIO4YaeT YTEYKY Yepe3 NUNOTHbLIA
knanaH. Kpome TOro 3TOT BapuaHT AaeT BO3MOXKHOCTb B
COOTBETCTBAM C AONYCTUMBLIM A3ABAEHWEM MNWNOTHOMO Kna-
naHa BbINONHWUTL CXEMbl Ha cepuy no aaeBneHuo po 420 6ap
{Tvnopasmepsbl 16, 25, 32) 1 ao 400 6ap ( TMinopasmeps! oT
40 po 100) .

KoOHe4yHOo, 3TO He UCKNOYAeT HE3HAYMTENILHON YTeYKU Yepes
OCHOBHOW KnanaH.



2-nuHeliHble BCTPOEHHbIE KNanaHbl, (YHKLUKA N0 AaBNEHWUID

Ha knanaHax 6oNeWWX TUNOPa3MepPoB, T.e. Ha COOTBETCTBEH-
HO yBenWieHHOM o6hemMe rMapaBNMYECKOrc Macna, MOXKeT
BbITb BbINONHEHa CXeMa " aKTUBHOro ynpaeneHna” (pucyH-
k99,7001 707). B paHHOM cny4vae npW pasrpyeHHOM
COCTOAHWW KOHTYpa HeT AONONHWTENLHOrO NOTOKa ruapae-
NWYECKOro Macna; TOoNbKO NpyW oTnupaHuW oHo cbpackiBa-
€TCA W3 MUNOTHON YacTKU CXEMbI B EMKOCTb.

Puc. 100: Cxema ¢ xraananamu Tunopasmepos 80 u 100
**=conno

Puc. 99: Cxema ¢ knananamu tunopazmepos 40, 50 u 63

**= conno r7—

T 1
| |
| ¥
L]
I
I

Puc. 101: Cxema ¢ xnananamu Tunopaamepos 80 u 100
**= conno
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2- NUHelHbIe BCTPOGHHbIE KNanaHbl, (hYHKUUM NO NaBNEHNHD

1.3 OrpaHnyeHue QaBNEHWA C PYYHON YCTaHOBKOW 3alaHWA
M OTCEeYKa NUHUKM YNPaBNeHnA

HOPMaJ‘IbHOE nonoMeHue pacnpeaenuTentHOro Knanasa:
OTCe4YKa NUHUKU ynpaeneHna

Puc. 102 **= conno

B cxeme no pucyrky 102 napaay c orpaHudeHvem aashe-
HWA BBLINOMHAETCA TaKMe W OTCeuKa NUHUKM ynpasneHua. B
WUCXOAHOM MOMOMKEHWW NABNeHWe B Y3Ne MNOAKMKYEHWA A
2-NMHEeAHOro BCTPOEHHOro KNanaHa OAHOBPEMEHHO [eACT-
ByeT uYepes INUHWKO ynpaBneHwA (y3en noaknwueHnA X,
KPacHbIA LBET) Ha Harpy)KeHHY MpyXWHOW CTOPOHY oOc-
HOBHOro 3aTBopa. HenocpeacTBEHHO ynpaBnAeMbld Knanau
OrpaHW4YeHMA AaBNEHWA, UCMONb3yeMbIA B KayecTBe NUNoT-
HOrO OTCEYEH OT NMHWUM YNPABNEHWA, T.e. BbIKMNO4YeH.

OcHoBHoW 3aTeop paboTaeT Ha 3anMpaHWe HesaBUCUMO OT
AaBneHnA B yane noaknioueHna A. [pu nepeknroyesnyn pac-
npefenuTentHoOro knanaHa (Maruut "a” — B BO36yxaew-
HOM COCTOAHWKM) oBecrneYyrBaeTcA CBA3bL NWHWUM YNpaBneHuA
( KpacHbIi uBET) uepes pacnpeaenuTenbHblid KnanaH (oT ys-
na nogkntoueHna P K yany A) c yanom noakntodeHunA P Ha
NMUNOTHOM KnanaHe.

[laBneHne B NWHUK YNPEaBNEHUA OF PaHUYEHO, T.e. BKIIOMEHA
CXeMa OrpaHWYeHMA AaBNeHUA 2-NMHEeRHOro BCTPOEHHOrO
Knanawa.
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HopmansHoe nonoxenve pacnpefenuTensHOro KnanaHa:
BbINONHEHWE OrPAHUYEHWA ABNIEHUA

Puc. 103 **= conno

Mo cpaBHeHWIO ¢ NPUMEPOM Ha pucyHke 102 B paHHOM cny-
yae npeacTasneHbl 0BpaTHbIE WCXOAHOE W MepeKsoYeHHoe
NONOMEHWA pacnpeAenTeNbHOro KNnanaHa, T.e. B UCXOAHOM
NONOXEHUW BbIMNOMHAGTCA OrpaHWveHWe [aBnNeHuA, a BO
BKNtodeHHOM (nonoxeHne “a”) — oTcevyka NUHUKM ynpaene-
HWUA.



2-nuHelHble BCTPOEHHbIE KNanaHsl, (hYHKUWW NO AaBNEHUIO

OrpaHvy. AaBNeHNA, Pazrpy3Ka KOHTYPa, 0TCeMKa NUHM ynpaen.

BnaroaapA Mcnonb3oBaHWio 4-nuHeHoro 3-nosuu,. pacnpe-
AENUTENBHOr 0 KnanaHa B Ka4ecTBe NMNOTHOr 0 — B HEWTpans-
HOM NONOXeHWK y3nel noakno4. P, A n B coefinHeHs! Apyr ¢
ADPYrOM — BO3MOXHO BbINONHEHWE Or PaHUYEHWA AABMNEHWA,
pa3arpy3Ku KOHTYPa, 8 TaKKe 0TCeYKUW NMHUK YyNpaBneHun.
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Puc. 104 **=conno

HopmanbHoe nonosxeHue: orpaHuyenue nasnequn (puc. 104)

Mpw HelTpansHOM NONOXeHWW pacnpeAaenUTenbBHOro Knana-
Ha cpabaTbiBaeT YHKUMA Or paHUYEHVA AABMeHUA, TaK Kak
Yepes NMHUK YNPaBneHWA C YCTaHOBNEHHbIMWU B Hel conna-
M X n F oBecneynsaeTcA CBA3bL ¢ Y3NOoM noaknwoyeHuA P
HenocpeACTBEHHO YMNPaBNAEMOro KnanaHa orpaHvWyeHuA Aa-
BNEHWA.

MonoskeHue ”“a”: oTceuka NWHWKM ynpaenenua { puc. 105)

"o

Ecnu 4/3-pacnpegenvtens HaxoAUTCA B MONOXeHWW “a
{mMarHuT "a"” B0o36YXAEH, NMONOXEeHWe noKasaHo nepekpe-
WeHHLIMW CTPenKamu), To NMNOTHLIA KnanaH oKasbiBaeTcA
OTCEYEHHbIM OT NWHWKM YNpasneHuA ( KpacHbIA LBET) W He
HaxoAWTCA NoA AaBNeHUeM.

C obeux cTopoH (y3en noaxkntoyeHMA A 1 nonocTb pasme-
WEeHUA NPYXWHbI) Ha OCHOBHOMW 3aTBOpP AeWCTBYET OAMHa-
koBoe paenedue. MoaTomy y3en nofKnYeHUA A ocTaeTcA
3anepTbiM NOA AeACTBUEM NPYKMUHBI.

MonoseHune "b": pasrpyaka KoHTypa (puc. 106)

Mpyv 3TOM MOMNOXEHWW C EMKOCTbID CBA3aHa KakK MonocTb
pa3zMeLleHnA NPY>KWHbI OCHOBHOrO 3aTBOpa, Tak W NuUnot-
Hbl KnanaH. Takum oBpasom KOHTYP OT y3na noAkKntoue-
HMA A K y3ny B okasbiBaeTcA 6e3 paBneHuA, T.e. AaBNeHWe
OTNUPaHWA 3aBMCMT TOMbKO OT YCMAWA BbIDPAHHON Npy>Xn-
Hbl.

Puc. 105 **= conno
a
B**
I x**
X

|

|

: B

Bt e s

A

Puc. 106 **= conno
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2-nuHelHble BCTPOEHHBbIE KNanaHbl, PYHKUUK NO AaBJEHUID

1.4 2-kackafHaA cXema orpaHuYeHuna AaBlieHUA

Mpv NOMOLLW 3T KOMBMHALMM, YNPaBAREMOW 3NeKTPOHK-
KO, BbIAEPXMBAIOTCA ABA Pa3fNUYHbLIX 3HA4EHWA AaBneHuA
B CMCTEME, YCTaHaBNMBAEMbIE Ha MUNOTHLIX KnanaHax DB1
M DBuaxe.-

PacnpenenvTenbHbii KNanaH: HOpMansHoe nofoXeHue,
pa6oTa oT yctaHoeku Ha DB (puc. 107 u 109)

———

N
e
i
|
I

Puc. 107 **= conno

[aBnenne B y3ne NoAknoveHWA A 2-NWHEAHOro BCTPOEH-
HOrO KnanaHa { KpacHbIi yBeT) AeWCTBYeT:

— Yepe3 NUHUK ynpasneHua (XenTbiiA LBeT) ¢ YCTaHOBNEHHLI-
MU B Helt connamu X 1 D Ha nunoTHbIR knanad DB yaxe,
— yepes conno F B nonocTy pasmeLleHnA NpyxuHbl ceaerb-
Horo 3aTBopa v yepes conno P u 4/2-pacnpeaenvtens {npo-
xo4 oT y3na P K yany A) — Ha nunoTHeli knanaH DBq.

Ha nunotHom knanaHe DB ke YCTAHOBNEHO 3HaYeHWe MaK-
CMManLHOro [aBneHWA B CMCTEME, a Ha MUNOTHOM KranaHe

DBy — BTopoe TpeGyemoe 3HaueHne AaBNeHWA. YcTaHaBsnu-

80

BRaeMoe Ha MMAOTHOM KnanaHe DBq naeneHue AOMKHO UMETh
MeHbLLIee 3Ha4eHne, NockonbKy aasnexue Ha DBygyc AGWCT-
BYeT MOCTOAHHO 3a CYeT HEeNPEepPbIBHOW CBA3W C NIMHWER yri-
paBneHuA.

Mo3ToMy npW yKa3aHHOM HOPMansHOM MonoXeHuu (puc.
7107 v 109) ocHoeHoOW 3aTBOp cpabaTbiBaeT NPU AOCTHXKE-
HAW AaBneHunA, ycTaHoBneHHoro Ha DBq.

Mpy nepexkmiOYeHWA PacnpefennTeribHoOro KrnanaHa 8 nono-
weuue “a” nunoTHe knanad DBy 6nokupyeTcA, paboTaio-
LWMM OCTaeTCA TONMbKO NUAOTHLIA KnanaH DByake W No3Tto-
MYy B CUCTEME AEPKUTCA MaKcumanbHOe AasneHue, yCTaHoB-
neHHoe Ha 3TOM KJrlanaHe.

PacnpenenMTeNbHLIA KNanaH: B HOPMankHOM NONOKEHUM,
pa6oTa ot ycraBku Ha DByaxc (puc. 108)

Puc. 108 **= conno

Ecnu y3en noaxknioy. A 4/2-pacnpegenutena GyAeT 3aKkpeIT,
a ysen nogknwodyeunA B — coeawHeH nuHWenh ynpasneHvA c
DB, To npu HOPM. NONOXK. pabounm ByAeT TONbKO MUNOTHbI
knanaH DByacc - MpY Nepexniouedn pacnpeaennTensHoro
KnanaHa B nonoeHwe “a” NUnoTHelid knanaH DBq Takke
OKa3biBaeTcA ceA3aHHbIM {4epes y3en Pk B) c nuHuen ynpa-
BreHwa (xenTbii uget). MoaTomy B cucTeme (KpacHsiiA useT)

fasneHuve BygeT OrpaHUYeHO 3Ha4eHMeM, ycTaHoBneH. Ha DBy .



2-nWHelHbie BCTPOEHHbIE KNanaHbl, (hyHKUUK NO AABNEHWIO

Puc. 109: PacnpedenutensHsili KNANaH: 8 HOPMansHOM nonoxeHuu. CpabarsIgaHuu yYCTaBKU Ha NUOTHOM KilanaHe DB,.
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2-nWHelHble BCTPOGHHBIE KNanaHbl, (hYHKUUN NO [ABNEHUIO

2-KackagHan CXema, pasrpy3Ka KoHTypa
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Pvc. 110 **= conno Puc. 111 **= conno

MoHO pacluMpuTb BbINONHEHWE MYHKUWIA 33 CYET MUCNOSb-
30BaHWA 4/3-pacnpeaenuTens, y KOTOPOro ys3fbl NOAKNIO-
yeHuna P u T coeanHeHbl APYr C APYFroMm.

MNonosxeHwne "0": pasrpyska KOHTypa.

CucTema pa3rpy»<aeTcA B eMKOCTk 3a CYET CBA3W NIMHUK YN-
paBreHWA C NOMOCTBI Pa3MELLEHNA NPY>KUHbI Yepe3 y3nbl
noakntoveHna P v T Ha pachpeaenuTenbHOM KnanaHe.

MpumeuaHue:

HepnoctaTkom 3Tol CXeMbl ABNAETCA TO, YTO MpW Mepeknto-
YEHWW C OAHOW CTYNEeHW AABNEHWA Ha APYryl BO3HWKaeT
KpaTKOBpPEMEHHOE pa3rpy)keHHoe cocToAHwe. B atom cny-
yae cucTeMa okasbiBaeTcA 0Oe3 AaBNEHWA, YTO NpW U3BeCT-
HbIX YCMOBUAX MOXET He TONbKO Bbi3bIBaTh MOMEXM, HO U
rpo3nTb ONAacHOCTEIO aBapuy.
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MonoxeHnne "b": paboTa no yctaBKe Ha NUNOTHOM KnanaHe
DBy (puc. 111)

Mpu 3TOM nonokeHuW NunoTHble knanavbl DBy v DBygyc,
CBA3aHbl C MONOCTHI0 Pa3sMELLEHWA MPY>XWHBI OCHOBHOrO
3aTBOpPa, NO3ITOMY CUCTEMa HaXOAUTCA NoA AaBNeHneMm, ycta-
HOBMEHHOM Ha NUNoTHOM Knanaxe DB1.



2-nuHelHble BCTPOEHHbIE KNanaHbl, hYHKUWN NO AABNEHUIO
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Puc. 112 **= conno

MNMonoxeHune "a": cpabaTbiBaHWe YCTaBKW HAa NUNOTHOM Kna-
naHe DB yare (Puc. 112)

Mpv 3ToM nonoxeHwuw (“a”) NUHUA yNpaBneHUA OTCeYeHa
oT nunoTHoro knanaHa DBy.

OasneHve oT y3na noaKno4eHWA A ( KpacHbIlA LBET) MoXeT
B 3TOM Cry4ae AeicTBOBaTb TONbKO Ha DByakc, Ha8 KOTO-
pPOM YCTaHOBMEHO 3HauyeHWe MaKCUManbHOro AdBfIEHWA B
cUcTeMe.
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2- nuHeliHble BCTPOEHHBIE KNanaHbl, hyHKUMK N0 AaBNEHNIO

1.5 3-kackapHaA cxema OrpaHWYeHWA faBneHnA
(MaKcumyMm + iBa ¢ 3NeKTPOHHON YCTaBKoOiA)

Puc. 113 **= conno

3a cueT BbIBOpa pacnpeaennTensHOro KnanaHa U B AaHHOM
CNyyae UMEeTCA MHOFO BO3MOMHOCTEA BLINONHEHUA pasnuy-
HbIX PYHKUWA.

BapuwanT, npeactaBneHHbid Ha pucyrke 113, MOXHO Has-
BaTb CTaHAapTHbiM, T.e. HaubBonee 4acTo BCTPEHAOLUMMCA.
3aech peyb MAET 0 ABYX LEACTBUTENBLHO YNPaBAEMbIX YPOB-
HAX [AaBNeHWA, YCTaHaBNWBaEMbIX Ha NMWNOTHbIX KnanaHax
DBy u DBy, a TpeTuii ypoBeHs, pacCMaTpUBaeMblid Kak 3a-
WMTa OT MaKCUMansHOro AaBneHwA, paboTaeT NOCTOAHHO.
B HopManbHOM nonoxeHuu (pacnpefenuTentHbid Knanad:
B nonoeHun “"b"”) KoHTyp paboTaeT OT ycTaBKW Ha NUNoT-
Hom knanaWe DBq; npu nonoxeHun pacnpeaennTenHOro
KnanaHa “a” — KoHTyp paboTaeT OT yCTaBKWU Ha NUMNOTHOM
knanaHe DB5.
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NunoTHein knanad DBpakc., ABNAACE He OTKNHOYEEMbIM,

o6ecneYMBaeT 3allUUTY CUCTEMBI, ECIN:

— HanunoTHeIx kKnanadax DB u/unu DB2 Bynet yctaHoBne-
HO HenpaeuneHoe (T.e.3aBbILIEHHOE ) 3HaYeHWe AABMNEHNA;

— NpW NepeKnioveHWM pacnpefennTensHoOro KnanaHa Bos-
HUKHYT AMKK NO AaBneHwto (Hanpumep, B pesynbTaTe
3aefaHWil B 3aTBOPE W3-3a 3arpA3HEHUIA, TEMNepaTypHbIX
BO3AEHCTBUIM, HENpPaBuNbHOIO KPENneHWsA KnanaHa Wunm
Npy HanoXXeHWK AEACTBUA CXeM) .

Puc. 114 **= conno

Monoxenne "0": pasrpyska KOHTypa

HononuutensHo K dyHKUKMW Mo cxeme Ha pucyHke 113 npu
HelTpanbHoM nonoxeHun 4/3-pacnpegenutenn obecrieunsa-
€TCAR pasrpyska ocHoBHoro 3ataopa (puc. 114).

Ha pucyrrxe 115 npeactaeneHo npubopHoOe ocHalleHWe 3Ton
cXeMbl.

Tpw pacnonoXxeHHbIX APYr Hag APYrOM MUNOTHLIX KanaHa
CBA3LIBAIOTCA C EMKOCTBH Yepe3 HelTpanbHOE NONOXKeHue
pacnpeaennTenbHOro Knanasa.



e KNanaubl, hyHKUWW NO AABNEHNHD

-NIUHeHble BCTPOEHHbI
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Puc. 1156

85



2- nuHelHble BCTPOEHHbIE KNanaHbl, hyHKUWN No AaBJIEHUID

Puc. 116: fonowernue “b”, Puc. 117: flonoxexue “a”,
pafiora ot ycraexu Ha nunotHom knanare DB paboTa OT ycTasKu Ha NUMoTHOM Knanare DBy
**= conno **= conno
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2-nWHeliHbie BCTPORHHbBIE KNanaHbl, GYHKLUWK NO AaBNEHWI0

Puc. 118 **= conno

Mpu nomowwwm 4/3-pacnpeaennTenA, 0TCEYEHHOMO B HENUTPans-
HOM NONOMXeHWu, oBecneynBaeTCA OrpaHUUYeHNe Tpex anek-
TPUYECKW YNpaBnAeMblX YPOBHEN AaBneHWA:

— B nonoeHun "0”: Nnpu noMowmM NUNOTHOro KNanaHa
DBakc. ;

— B nonoxeHnu ” b”: npu nomowwm nunoTHoro knarnaxa DBy
W 3aWNTbl OT MaKCMMaNbHOrO AaBNe-
HWA;

— B NONOMeHWM "a”: Npu NOMOLLWM NuNoTHoro knanaHa DBa
M 3all1Tbl OT MaKCUManeHOro nasne-
HWA,
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2-nuHelHbIe BCTPOBHHBbIE KNanaHsl, GYHKUWN MO faBAEHWID

1.6 Orpanuvuenve paBneHuA Npu
NOMOLLY NPONOPUNOHANILHOW YCTaBKK
oT 3neKTpoHHOro 6noka

Bes 3alnThl OT P yakc,

Puc. 119 *¥*= conno

Bea 3almMTLI OT MAKCUMaNbLHOro RaBNeHUA

Ecnuv ucnofb3oBaTs B Ka4ecTBe NMNOTHOrO NponopunoHans-
HblIA KnanaH OrpaHWYeHWA AABNeHWA, TO MOXHO MPOWUSBO-
OWTh 6eccTyneHyaTyro YCTAaHOBKY AaBfieHWA NpW MOMOLLK
anekTpoHHOro Bnoka-ycunurtena unu Habopa dhUKCUPOBaH-
HbIX 3HauyeHnid. [pactMk paBneHnA BO BPEMEHW ToXe MoXeT
perynuposatecA (cM. Mo aTomy BONPOCY A0KYMEHTALWIO Ha
NponopuUMOHanbHbIe KnanaHel) .

88

C 3alMTON OT P pmakc,
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Puc. 120 *¥*= conno

C 3aWwMTOi OT MaKCUMMaNnbHOTO AaBNeHuA

LnA 3auWnTel cucTeMbl OT HEAONYCTUMBIX PacX0A0B Ha Npo-
MNOPLMOHANEHBIX KAaraHax, Bbi3blBAOWWX NpeesilleHne aa-
BMEHWA, B Ka4ecTBE 3aWMTbl AOMNOMHUTENBHO MOryT ObiTh
WCMONb30BaHb! MPYXMHHO-HarPyeHHble CTaHAapPTHLIE Kna-
naMbl OrpaHUYeHWA AaBMEeHWA.



nanaHbl, GYHKUKMKY NO NABNEHUID

- NUHEeWHbIe BCTPOEHHbLIE K
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Puc. 121
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2-nNHeiHble BCTPOEHHbIE KNnanaHbl, hyHKUKUW NO OaBNEHUI0

2. CHWKEHWE DABJEHWA

MoHuxkarowme KnanaHbl U3 cepuin 2-NUHENHbIX BCTPOEHHDbIX
npeacTasnAlT cofoil 30NOTHUKOBEIE NV CeflenbHbIe Knana-
Hbl C CACTEMaMK ruapasnuyeckoro ynpasneHnAa. Mcnonwe-
HWe pacnpefenuTensHOro U NUNOTHOrO KnanaHosB onpeaen-
AeT M (PYHKUMOHANbHYHO CleunduKy MOHWXKAEIoWMX Knana-
HOB: HOPMAankLHO OTKPLITbIE U HOPMANbHO 3aKPbiThle.

2.1 HopmanbHO OTKPLITEIA NOHVNKaWWKMA Knanad

MokasaHHbIA Ha pucyHke 122 ynpaBnAemMblA NOHWXKAOLLWA
KnanaH npeacTaBnAeT coboi “cTaHAapTHOE MCnonHeHue”,
COCTOALLEE W3 pacnpeAenvTeNbHOro KnanaHa ¢ OCHOBHbIM
3aTeopoM (2), BbINOMNHEHHbIM B BuAe 30N0THUKa, Des pas-
HocTM 3chtPeKTMBHbLIX MoBepxHocTel (oTcyTcTBue pabouei
NOBEPXHOCTM CO CTOPOHLI y3na noakntouednA B), u Henoc-
PeACTBEHHO YNPaBNAEMOro KnanaHa or paHu4eHuA AaBneHvn
(1), ncnonbayemoro B KayecTBe nunoTHoro. Takum obpa-
30M M KpbILIKA pacnpeienvTensHoro Knanada, 1 nunoTHeIR
KnanaH MAeHTUYHbI MO CBOEMY WCMNONHEHWIO KOHCTPYKLUMK
ANA OrpaHWYeHWA AaBnNeHuA.

HanpaeneHdue noToka B pacnpeAenqTensHOM KnanaHe: oOT
y3na noaknioueHnA B Kk yany nogknioueHwAa A. Hopmans-
Hoe nonokeHne obecneynBaeT ronHeid npoxod. Tpebyemoe
DABNEeHWe Ha BbIXOAe YCTaHaBNWMBAEETCA Ha NpyXwHe NUNoT-
Horo knanaHa (1). [laBneHne B y3ne NoAKnNYeHUA A peil-

CTBYET Ha8 HWXXHIOW CTOPOHY OCHOBHOro 3ateopa (2) u op-
HOBPEMEHHO 4epe3 NWHWI ynpaeneduA (3) ¢ ycTaHoBneH-
HbIM B Hel connom (4) — Ha NUNOTHLIA KnanaH, a Tak»xe
uepe3 conno (56) — Ha Harpy>eHHyH NpyXWHOW CTOPOHY
(6) ocHoeHoro zateopa. [lo Tex nop, NokKa AaBneHue Ha
Bxoge ByaeT MeHblUe 3HAYEHWA, YCTaHOBNEHHOro Ha NKMNoT-
HOM KnanaHe (1), OCHOBHON 3aTBOp, YAepPXWBaeMbli npy-
»xuHoit (7), 6yaeT HaxoQWTbCA B OTKPbITOM MONOMEHMU,
Koraa paBnenune B y3ne NoAKMo4eHUA A QOCTUIrHeT 3afaH-
HOW BENWHYMHBLI, MUAOTHLIA KNanaH OTKPOETCA W NPONycTUT
»unakocTb uepes ceba (1) B emkocTs. BosHukawwmii Ha
conne (4) nepenaj LaBnexnsa NepeeQaMT OCHOBHOW 3aTBOp
BBEPX B HanpaBneHuK 3anupaHuA.

Ha Bbixog KnanaHa {y3en noakmnwueHna A) OTBOAWTCA Ta-
KOE KOMNWYECTBO >KUAKOCTW, 4T06bl He 6biNo NpeBbILLIEHO
ycTaHOBNeHHoe ANnA Hero aasnenune. Korpa no cucteme, noa-
KNOYeHHOW K y3ny A, npekpaTuTca OTBOJA XKWUAKOCTH, OC-
HOBHOM 3aTBOp 6yAeT HaXOAUTLCA B 3aKPbITOM NOMOXKEHWUU.
Bo BpemMA perynupoBaHMA XWAKOCTL NOCTOAHHO cBpackiBa-
etTcAa ‘IBPEB HMHOTHbII‘/’l KnanaH B eMKOCTb.
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(1) nunoTHbIA KnanaH (5) conno
(2) ocHoBHoOIA 3aTBOP
(3) nuHwR ynpasneHna

{4) conno (7) npyxuHa

(6) cropoHa, Harpy>keHHanA
AedCTBUEM MPY>KUHbI

Puc. 122
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2-nvHelHble BCTPOBHHbIE KNanaHsl, hYHKLNKM NO AGBNEHNI0

Puc. 123: YcnosHo-cxemaTudecKoe uzobpaxeHue
KOHCTRYKUUU

* X

= conno

Puc. 124: Ycnoernoe 0603HaveHUe NO CTaHOAPTY
DINISO 7219

-

*
= conno

XapaKTepucTuKu/ npepen npou3BoAUTENBHOCTH

Mpv CHWXEHWW AaBNEHWA AaBneHWe ynpaeneHwA ANA CTopo-
Hbl, Harpy>XeHHOW YCWUNWEeM TMpyXWHbl, oTBUPaeTcA Henoc-
PeACTBEHHO Ha BbiXode 2-NIMHEeWHOro BCTPOEHHOMO Krnanaxa
(puc. 123).

A
/ = UMNYNbC Ha BXoae
F = YCUIWE OT UMNYNLCOB B OCEBOM HanpaBleHun
F1 = ycunne NpyKWHbI

Puc. 125

Mpeaen Npon3BoANTENLHOCTW AOCTUIHYT, ECNK YCUNMWe NpYy-
MWUHbl KOMMNEHCUPYETCA YCUTMAMW UMNYNLCOB NoToka. 3aT-
BOP ABWXKETCA B HaNpaBfeHWW 3anMpaHuA (BBepx), ecnu F|
6onblue Fq, T.e. paCX0A fanee yBenuYUBaTbCA He MOXET.

B = g
] 8 ] ]
o~ Lo {T+] (-]
2 300 J !
O | |
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x : | |
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@ 150 + 3
© I |
> 100 : !
m X
| !
2 50 : }
@ 1 |
0 100 4 200 270
pacxoa, 8 n/MuH.

Awnarpamma 9
BepTuKanbHble LUTPUX-NMMHWKA YKa3bIBaOT Npeaen npou3so-
AWTENBEHOCTU NPU BbIGPaHHOW NPYXKWHE, T.e. MaKCUManNbHbINA

pacxogp.

Hanpumep,
npyuHa 4 6ap — Quawe, = okono 120 n/mMuH.
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2-nWHelHble BCTPOEHHBIE KNaNaHbl, (PyHKUWK N0 AaBNEHUID

2.2 HopmankHO 3aKPpLIThIA NOHWKAOWMA KnanaH
C PY4HOM YCTaHOBKOW 3afaHWA

B 3TOM MCMONHEHWA NOHWKaOLWeRh cxemb! (puc. 126 u 128)
HOPMarnkHbIM MONOXKEHWEM 3aTBOPa ABMAETCA 3aKpbITOe.
LLnA cHWXeHWA AaBneHuA B 3TOW CXemMe UCNOoNb3yoTeA:
BCTPOEHHbIA KNanaH orpaHuyeHuA aasnenna (1),a B KadecT-
Be MMAOTHOrO — NOHWXalowWwki KnanaH {2} . Mwapasnnyec-
Koe Macno MocTynaer oT y3na nogknioyeHnA A (nepeu4Han
cTopoHa) uepes nivHWi ynpasnenua (3), conno D 1 oTKpeI-
Tbil NOHWXaWMK KkKnanaH (oT P K A) Ha cTOpoHY y3na noa-
wkntoveHuA B (BTopuuHan cTopoHa) .

3a cueT nepenaaa AaBNEHWA MEXAY Y3NOM MOAKAOYEHUA A
OCHOBHOFO 3aTBOPa M MOMOCThIO Pa3MELLEHMA NPy KMHbI (5)
OCHOBHO# 3aTBOP OoTnNUpaeTca, obecne4msan cBOBOAHEIR NPO-
xof oT y3na A K y3ny B. [lasnenve B y3ne noAKn4eHHA B
AEACTBYET 4Yepes nuHuio ynpaeneHwa (6) Ha ysen noaknto-
yeHWA A NUNOTHOrO MOHWMKAKLWEro KnanaHa, T.e. Yepes nu-
HWI0 ynpasnexua (7) Ha nosepxHocTb 3aTBopa (8) B Han-
paBneHny, NPOTUBOMONOMKHOM [AEWCTBUIO MPYXKNHbI (9).
Korpga aaeneHve B yafe nogknioueHnAa B ocHoBHoro 3aTBo-
pa AOCTUTHET YCTAHOBNEHHOrD Ha NpyskuHe (9) 3HaueHws,
To ynpaenawowwmia nopweHe (10} cmecTtuTcA Bneeo, 3anvpan
NOAHOCTBIO UMK YacTUYHO MPOXOAHOE CEYeHUE OT y3na rnoa-
knoveHnA P Kk yany A.

Naenexve B NUHUW ynpaBneHua (»kenTeid uset) W B nono-
CTM pazMellleHnA npyxuHel (5) noaHnmetcA. CeaenbHbIv
3aTBOp BYAET ABUraThCA B HanpaeneHun 3anupanuA. Pacxoa
MUAKOCTW Ha yyacTKe OT y3na noaknwoveHna A k yany B Ta-
KOB, 4TO6bl AaBNeHve B yane noaknioueHuAa B He npesbicu-
MO 3HAYEHWA, YCTaHOBNEHHOr O Ha npy»xuHe (9) .

HesHauMTensHoe MOBbILIEHWE NABNEHWA Ha BTOPUYHOW CTO-
poHe (ysen noaknioueHuA B), BosHuKaiouiee OT BHELLHWX
yeunuia Ha paboumit oprad (LWIVHAP Unn ABWUraTent), cHu-
MaeTCA YEpe3 TPeTbH MUHWI0 MUNOTHOro KnanaHa ot y3na
noaxnouena A B emkocTs {ysen noakniodeHua T). [ina
sToro ynpaenatowuii nopwexs (10) ewe panbwe cMewlaet-
cA BNeso A0 Tex nop, noka He 6yaet obecneyeHa onucaHHaA
cBA3b OoT y3na A k yany T.
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Puc. 127 **= conno




2-nNVHeiHble BCTPOEHHBIE KNnanaHbl, hyHKUWM N0 AaBNeHUI0

(1) BcTpOEHHBIW KNanaH OrpaHUYeHUA AaBNEHUA (6) nuHua ynpasneHun

(2) noHwxalowmnia KnanaH (7) nuHWA ynpaBneHuA

(3) nuHua ynpaeneHuA (8) nmoBepxHOCTb yNpaBnAIOWEro NOPLLHA
{4) cepenbHbli 3aTBOP (9) npysxuHa |

(5) nonocte pasmeLLeHUA NPY>KUHBI {10) ynpasnAwLMiA NOPLLEHb

Puc. 128: Mouuwicerue daanerus. [lonoxeHue: HOPMansLHO 3aKPbITO.

2.3 ConocraBneHne BapMaHTOR CHYIKEHWA AABNEHUA HopmanbHo 3akpbiTo:
no cxemam

. " — ynpaBheHWe NOTOKaA: OT y3fa NOAKNYEHNA A K y3
" HOPMaNbHO OTKPLITO” U " HOPManbHO 3aKPbITO v A ysny B

(OCHOBHOFI KnanaH UCNonL3yeTCA ANA orpaHW4YeHUA paB-

neHna) ;
HopmaneHo oTkpeITO: — bBonee BbICOKAA NPOM3BOANTENBHOCTD;
— HanpaBneHwe NOTOKAa: OT y3na nogknoyeHna B k yany A — BO3MOXHOCTb Bonee MArKOro Nycka CMCTeMbI 3a CYeT xa-
{ cTaHpapTHLIA NOHWKAOLWMWA KnanaH) ; PaKTEPUCTUKW OTNUPAHWA;
— 6onee BbICOKaA TOYHOCTh PerynupoBaHWA 3a cYeT MeHb- — BO3MOXHOCTb YCKOPEHHOTO 3anupaHnA;
LWKX PeaKkTUBHbIX YCUNWA Ha NOPLUEHb;
PeaKTUBHbLIX Y p ' — BO3MOXHOCTb BbIMONHEHWA BNOKUPOBKW NWHWKW ynpas-
— BO3MOXHOCThL MCMONb30BaHWA B KayecTBe KnanaHa no- neHvAa (cm. pasgen 2.4) ;
CTOAHHOr 0 Nepenaaa AaBneHuUA.
nep Aa n — BO3MOXHOCTb BbINONHEHWA ApoccenupoBaHuA (Npu no-

MOLWKX CUCTEMbI OrpaHUYeHUA xona 3ETBO{33) i
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2-nuHelHbIe BCTPOEHHbIE KNanakbl, hyHKLWK N0 faBNEHUI0

2.4 HopmanbHOo 3aKpbITbIA NOHWKAOWMWIA KnanaH
C PY4YHOW YCTAaHOBKOMW 3afjaHuA,
C AONONHNTENLHOW thyHKUMeR BNOKMPOOBKN NMHUK
ynpaBneHua

A B
=T

Puc. 129 **= conno

YcTaHoBKa pacnpefenqTenbHOro Knanada B NMHWIO ynpasne-
Hua fpuc. 129) « yany noaknioveHna P nunoTHoro knanaHa
obecneynBaeT AOMOMHUTENBHYID BO3MOXHOCTE BNOKWPOBKY
NUHUKM ynpaBeneHuA. B npeacTaBneHHOM NOMOXKEHWW NWHUA
yrnpaBneHuWA B y3ne noaxnioveHuA B pacnpeaenvtensHoro
KlanaHa 3akpbiTa, NO3TOMY B NWHWK yNpaeneHWA 1 B Nono-
CTW pa3MeLLEeHUA NPY>KMHbI OCHOBHOr O 3aTBOpa byaeT Takoe
e AaBreHve, Kak v B y3ne nogknioueHua A. ¥Y3en noaxknio-
4YeHWA A 2-NMHEAHOro BCTPOEHHOrO KnamaHa OCTaeTcA 3a-
KPbITbIM,

anI nepeKnYeHn pacnpegennTensHoOro Knanada B nono-
KeHre "a” nony4YaeTcA Cxema, BbINONHAKWAA GYHKUMUIO,
yKasaHHyw 8 pasaene 2.2 (pucyrku 126 u 128).

”
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2.5 MponopuXoHaNbHbIA HOPManbLHO
3aKPbITbIM NOHMKAIOLWWA KNanaH
C INEeKTPOHHOA YCTaHOBKOW 3aaHUA

MpeacraeneHHbld Ha pucyrkax 130 v 131 BapuaHT mucnon-
HEHWA CXEMbI C 2-NWHEHHLIM BCTPOEHHBLIM KIanaHom, npea-
HA3HAYEHHbIM [NA CHYXXEHWA NAaBNEHWUA, UMEET BO3MOXHOCTb
3NeKTPOHHOW YCTAHOBKMW MPONOPUMOHANLHOro 3afaHUA Mo
L3BNEHUI0 BO BTOPUYHOM KOHTYpe (B yane nogknioueHuna B
pabouero knanaHa). Bnokamu aToi cXeMbl ABNAKTCA: pa-
Bouvid KnanaH (1), kKpeliwka (2), KnanaH NOCTORHHOrO ne-
penana AaBneHuid (3), UCNONb3yeMbld B BUAE NPOMEXYTOY-
HOI NNaTbl, N HENOCPEACTBEHHO YNPAaBNAEMbIA NPONOPUNO-
HanbHbLIA KnanaH orpaHnyeHuA aasnenmnA (4) . Tmapaenuyec-
KOe mMacno nocTynaeT OT y3ana noakniwoueHuAa A pabouvero
knanawa (1) uyepes nuuuw ynpasnenua (5), conno D, y3en
noakntoueHuA P Ha knanaHe nepenafa aasnenwi (3), oTBep-
ctvAa (B) Ha ynpasnAwwem noplHe (7) v y3en noakniove-
HWA A KnanaHa nepenaja JaBneHWA BO BTOPUYHBLIA KOHTYP
(yzen nogknioueHnn B Ha pabouem knanaHe (1) ).

Bnaropapa nepenafy AaBneHWin MexkAy Y3nom noakniuye-
HuA A (Ha paBovem knanaHe (1) M NONOCTLIO pazmeLlleHnA
npy»uHb! (8) pabounii 3aTeop (9) oTkpbiBaeTcA, obecneyn-
BaA NPOX0A OT y3na nogknwyeHuA A K yany B. [leicTayio-
wee B y3ne nogkniwoueHuA B paBneHue nepexoanT Yepes nu-
Huto ynpaenenuA (10) Ha y3zen noakniodeHmA A Knanada
nepenapa AaBneHWiA W aanee yepes oteepctue (6) B ynpasn-
Alolwem kKnanaHe (7) c connom (11) — Ha nosepxHoOCTL Nop-
wHa (12) . Ecnu nuHua ynpaenedwa (13, kenTeid uBet), Be-
AYLWAA K NPONOpUMOHaNbHOMY KnanaHy orpaHuyeHuA pae-
neHuna (4), He ByaeT HaXoAMTLCA NOA AasneHuem, To ynpas-
NAKLWMA noplueHs (7) cMecTUTCA NpW AOCTMXKEHWW AaBne-
HUA NPYUHL! (14) BNPaBo W YMEHBLLUUT CEYEHUE MPOXOXK-
AeHuA NoToka B Touke (15) Ha yuacTKe OT y3na nogKnioue-
HUA P K yany A. B pesynbTaTte 3Toro cefensHolii 3atesop (9)
6yaeT ABMraTbCA B HanpaBfieHWW 3anuMpaHWMA A0 ycTaHoBIe-
HUA JaBNeHUA BO BTOPUYHOM KOHTYpe (B y3ne noaxkniove-
HUA B). Mpu 3TOM COCTOAHMU CMCTEMBbI pedb MAET ele o
MUHUMaNbHO BO3MOXXHOM [AaBNEHUMM C YHETOM MPY>XWHbI
(14) .

Bnarogaps nponopuvoHanbHOMY KnanaHy oOrpaHW4eHUA
naBneHWA MoxxeT 6GeccTyneH4YaTo ycTaHaBNMBaTLCA AaBne-
HWe B NWUHWM ynpasnenua (13, >kentbiti useT). MNopaya ru-
ApaBNWYECKOro Macna OCYLEeCTBNAETCA M3 nuHum B. 3T1o
LaBneHwe gencTeyeT Ha noeepxHocTk (16) ynpaeBnaowero
nopwHa (7) NONONHWUTENLHO K YCUIMIO NpYXuHb! (14) .

MoaTomy ynpasnAlowWKWiA nopleds (7) Byaer aBuratbeA
BNpaBo B HanpaBneHWW 3anupaHuA TONbKO B TOM Cnyvae,
KOrfa faenedue B y3ne noaknwyeHua B pocturHer eennuu-
Hbl, PaBHOW ycunuio Npy>kuHel (14) nnioc fgasneHwe Ha yn-
paBnAwWyw nosepxHocTk (16) . CenenbHblii 3aTBOpP pearwu-
pPYeT COOTBETCTBYIOLMM 00pa3oM: OH COKpallaeT ceveHue
Ha y4YacTKe OT y3na nogkntoyeHna A K yany B go Tex nop,
NoKa He YyCTaHOBUTCA AaBlieHMe BO BTOPMYHOM KOHTYpe.



2- nuHeliHble BCTPOEHHbIE KNanaHbl, YHKLKUM N0 AABNIEHUIO

4
6
13
16
13
15
2
10
9

(1) pabouuir knanaH (9) satBOp pabouero knanaHa

(2) kpblwka {10) nuHuA ynpaeneHws

{3) knanaH NOCTOAHHOrO MNepenana AaBneHui {11} conno

(4) nponopLnoHanbHbIN KNaNaH Or paHUYeHWA AaBneHnA {12) nosepxHOCTHL NOPLUHA

(5) nuHuA ynpaBneHuA {13) nuHuA ynpasneHuA

{6) oTBetcTMe {14) npyxwuHa

(7) ynpaBnAoWwMiA NopLueHs {15) ceuenve npoxopa no ynpaBnAiowien KpomMke

(8) nonocTe pasmelleHWA NPY>KWUHbI {16) noeepxHOCTb NOPLWIHA

Puc. 130: MponopyuoHansHeIl HOPMabHO 3aKPLITeIL NOHUNAIOWUT K1anar ¢ 31eKTPOHHOU ycTaHo8KOU 3a0aHuA
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2-nNuHelHble BCTPOEHHbIE KNanaHbl, (PYHKUWK N0 AaBNEHUI

2.6 MNponopunoHanbHbIA HOPMaNbHO 3aKPLITHIA NOHWKaK-
WWA Knanad
C 3NeKTPOHHOW YCTAaHOBKOW 3aflaHWA
W NONONAHWUTENLHOW HNOKUPOBKOW NUHUK YNPaBNEeHUA

NICE
a/_l_
va Vs

N

E** I
|
|
I
D** I
b |
X |
|
* % I
F |
X Z2 : Y
‘ -
Puc. 131 **= conno :
A
Puc. 132 **= conno

Ecnv nononHWTs onucaHHyw B pazpene 2.5 cxemy B cooT-
BETCTBUMW C pucyHKom 132 pacrnpefenvTentHbIM KNanavom,
TO HapAAY C YKazaHHbIMWU hyHKUUAMK AONONHUTENLHO BY-
AeT BbINONHATLCA U GNOKUPOBKA NUHUKM YNpaBNeHWA, onu-
caHHaA 8 pa3aene 2.4.

96



2-nuHeitHble BCTPOEHHbIE KnanaHsl, yHKUWUA N0 AaBNEHMIO

3. NOAKNKWYEHWE CACTEM NOo4 AABNEHUEM

3Ta cxema NO3BONAET MPOU3BOAUTE NOAKIIOMEHVE BTOPOW
CUCTEMbI B 3aBUCUMOCTHM OT AaBNEHUA.

OCHOBHLIM KNanaHoM B Hei ABNAETCA BCTPOEHHLIA KnanaH
OrpaHWuYeHnA OaBNeHWA, B KayecTBe MWUNOTHONO MCNONb3y-
eTCA NOHWKAKLLWA KnanaH.

TpeByemoe ANA NOAKMIONEHWA flaBfieHMe ycTaHaBnuBaeTcA
PV MNOMOLLM BCTPOEHHOTO B KPBLILWKY YNPABNAIOLLENO Kna-
naHa.

Moaaya ruapaBnNMYecKoro Macna MOXeT NpOU3BOAWTLCA
Kak OT BHeLIHero McTovHWKa (y3en noaksniodeHuA X), Tax
W OT BHYTPEHHero KoHTypa (OT y3na noaKnioueHuA A Yepes
noaKnoueHua X unn 22) .

MonocTh pasMelWeHnA NPYXWHbl YNPaBnAOLWero Knanada
pasrpy)kaeTca B eMKOCTb Yepe3 NOAKSOUYEeHUA Y unv Z1 6ez
AaBneHuA.

Mpu nOCTUKEHWM GaBnNeHWA, YCTAHOBNEHHOrO NpW NomoLLu
NPY>»KWHbI YNPaBALWEro KnanaHa, yNpaenawowWmiA KnanaH
NepeKnio4aeTcA W pasrpy>aeT B eMKOCTL Yepe3 NoaKntoue-
Hue Z1 nonocTb pa3mMeLleHnA NPyY>XMHbI OCHOBHOI 0 KNnanaHa.
3aTBOp OCHOBHOTO KnanaHa OTKpbIBaeTcR, obecneunBan
npoxoa oT yana A K yany B.

Puc. 133: YcnosHo-cxemaTudeckoe uzobpawerue
KOHCTPYKYUU
**= conno

“‘L’

bt

2]

Puc. 134: YecnosHoe 0603HaveHUe NO CTaHOaPTY
DIN [SO 12719
**= conno
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2-nuHeiiHble BCTPOEHHbIE KanaHbl, hyHKUWUM N0 AABNEHNIO

Mpumepsl cxem

MNpumep 1

B npenctaBneHHol Ha pucyHkax 135 u 136 cxeme cuctema,
nopaKno4eHHan ¢ faBneHdemM pg, NOANUTLIBABTCA Hacocom
BLICOKOrO A3BIEHNA U HACOCOM HU3KOr0 AaBMEeHWUA.

MpuHuMn pedcTBUAR

O6a Hacoca BKMNIOYEHbI KM KauyalwT B CUCTeMY. 2-NUHERHbIA
BCTPOEHHbIM Knanad (1) yaAepxvBaeTcA naBneHWeM Hacoca
HW3KOro AaBMEHWA Yepes NUHUI0 ynpasnenwa (2), y3en noa-
KMoYeHnA Z2 U noHwxKawwmin KnanaH (3) B 3akpbiTom no-
noxeHun. Y3en noaknodeHua A oTaeneH oT y3na noaknio-
uyeHnA B.

NaBnexue cucTemsl B NUHWM (4) nocne o6paTHOro Knanaya
feiicTBYeT uYepes NMHMIO ynpaBneHwA (5) B HanpaBneHww,
NPOTUBONONOXKHOM AENCTBUIO NPYXWHbI NUNOTHOrO Knana-
Ha (3). Koraa paeneHve B cMCTeMe NPeBLICUT 3HaYeHWe, yCTa-
HOBReHHOe Ha nopuwHe {6), Nnpoxof OoT Hacoca HA3KOro AaB-
NEeHWA K MONOCTW pasMeLLeHuA NpyxuHel (7) Byper 3aneprT,
a nonocTh pasMeLlleHUA NpyXuHbl ByAeT pasrpy)eHa vepes
ysen noaknoueHnAa Z1 B eMkocTk. B peaynetaTe atoro ot-
KpoeTca 2-fMHEelHbIR BCTPOEHHBIRA KnanaH (1) u Hacoc Hua-
KOro JaBneHvWA ByfeT nepeKaunBaTh XWAKOCTb nouTtu bes
pasnenna B emkocTe. OBpaTHeln KnanaH RY npenATcreyer
COEQUHEHWNIO CUCTEMBI BbICOKOMO AaBneHuA C CUCTEMOW HU3-
KOro faeneHvnA, paboTtatoweit Tenepb He3 AaBNeHUA.

YcnoeHele oBoaHauyeHuA Ha pucyHrax 135 u 136

HD = Beicokoe faBneHue
ND = Huzkoe paBnexwue
RV = 06paTtHbIn KnanaH
Ps = AaBNeHWe CUCTeMbI
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Puc. 135: Cxema paszpy3Ku cucTeMb! HUIKO20 03BJ1EHUA
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2-nNWHeAHblé BCTPOSHHBIE KNanaHbl, GyHKUUWA No AaBNEeHUI0

MNpumep 2
Mo atoir cxeme fpuc. 137} cuctema 2 noAKno4YaeTcA ToNb-
KO TOrfa, Koraa fasneHue B cucteme 1 AOCTUIHET 3a@HHOMO
3nauenna. OT6op Macna NpoU3BOANTCA U3 BHYTPEHHENO KOH-
Typa OT y3na A OCHOBHOro 3aTBopa.

cuctema 2

cucrema 1

Puc. 137: flpumep nodknioueHUA no daefeHur Topoll
cucTema!

B cucrema 2

cuctema 1

Puc. 138
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2-ninHeliHbIe BCTPOEHHBIE KNanaHkl, hyHKUMA NO AABNEHUID

MpW NMOMOLWKM AONOHUTENLHO YCTaHOBAEHHOr O pacnpeaenu-
TenbHOro KnanaHa (pucyHiu 139 u 7140) nopknioyeHwe no
[aBNEHWI0 MOXET NMPOW3BOAMUTLCA AWM Yepes 3TOT KnanaH,
WK NO ONUCaHHOMY paHee crnocoby.

Puc. 139: Mazunut obecroyeH: NOOKAOYEHUE N0 0agneHun

Al B
a
[/
e IT
X z2l fz1 Ny
B

Puc. 140: MazHnuTt nod HanpAXeHUeM: NOOKAKYeHUe No
oasneHur
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Ana sameToK
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2-nuHeilHble BCTPOEHHbIE KNanaHe!, (hyHKUMKW N0 ABNEHUI0

Ana 3ameToK
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2- nMHeiiHble BCTPOEHHBIE KNanaHbl, perynvMpoBaHne pacxona

2-nNWHenHbIe BCTPOEHHbIE KNnanaHbl,
perynupoBaHMe pacxopa

Mpu nomown 2-NUHEWHOrO BCTPOEHHOrO KnanaHa MmoryT
GbiTh BhIMOMHEHL! Pa3/ivuHbIe BAPUaHTLHI PEryNMPOBaHWMA pac-
X0fa, HanpvMMep, Ha OCHOBE MPOCTOro perynAaTopa pacxona
WA NPONOPLMOHANEHOro PerynATopa pacxoaa.

B couetaHuu ¢ ApPYrMMW ApOCCENLHBIMKW YCTPOWCTBAMU —
Hanpumep, C MPONOPUMOHAMNEHLIMK pacnpeaennTenbHbIMN
KnanaHamu — 2-nNMHEWHbIA BCTPOEHHLIW KNanaH MOXeT uc-
NoNnb30BaTLCA B KayecTBe KnaraHa NOCTOAHHOro nepenaga
AaBneHuA. 3To 4aeT BO3MOXHOCTb PerynMpoBaHunA pacxoaa,
T.e. B TOYKEe ApoccenupoBaHuA pacxof byper HesaBUCUMbIM
OT KoNebaHUi Harpy3Ku.

1. MPOCTOW PETYJIATOP PACXOAA
( APOCCENbHbLIA KNANAH )

MpocToi perynaTop pacxofa COCTOWMT U3 2-NWHEeAHOr o BCT-
POBHHOro KnanaHa, BbIMNOMHAKLWEro PYHKUWIO NepeKniove-
HWA, U KPbILWWKYK C CUTEMOI OFpaHWYeHWA Xoa 3aTBopa.

Xop 3aTBopa 2-NWHERHOr0 BCTPOEHHOMO KNnanada — a cooT-
BETCTBEHHO M NPOXOAHOE CevyeHue NoToKa — MOXKeT beccTy-
feHYaTo YCTaHaBMMBATLCA NPW NOMOLM LWUNWHAEGMA C Maxo-
BUKOM {CUCTEMBI OrpaHuyeHna xoaa) . YnpaeneHwe BoINon-
HAETCA B coOTBeTCTEBUKM C Tpebyemoit dyHKUMen nepeknio-
vyeHnA. [lpoccenupoBaHWe BO3MOXHO (MpU OTKPbLITOM Kna-
nade) B oB6oux HanpaBneHWAX.

MNpeactaBneHHbIn Ha pucyHke 142 3aTBOP BbINONHEH C AEM-
nupyowmMM ycTpoiticTBoM (B paHHoM criyyae Gonee npa-
BMIIbHO MMEHYeMbIM " ApOCCEfbHbIM XBOCTOBMKOM”), 3a
cyeT Yero — Kak yxe 6b1no onucaHo B rnase “yHKLMN ne-
peknioveHna” (pasgen " BapwanTel ucnonHeHwA”) — cwme-
LWATCA XapaKTepUCTUKK OTNMPaHUA 1 3anupadnAa. Ho ume-
HOTCA TaKXe W 3aTBOpbl 6e3 AeMnupyloLero ycTponcTea,
paboTalolimMe B COYETAHWM C CUCTEMOW OrpaHU4eHua Xxona.

| >

\V—
N

A

Puc. 141: Ycnoaenoe 0603Ha4eHue no cTaHoapTy
DIN 1SO 1279

{1) saTBOp Cc AeMNUPYIOWMM YCTROACTEOM
(2) kpblwKa c cUCTEMON OF paHUMEHWA XOAa

Puc. 142

Puc. 143: YcnosHo-cxemaruyeckoe UzobpameHue
KOHCTPYKUUU
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2-NuHeiHble BCTPOEHHbIE KNanaHbl, PerynMpoeBaH1e pacxoaa

2. 2-IMHEAHLIA NPONOPLMUOHANBHLIA PETYNATOP
PACXOAA
{ BCTPOEHHbBIA KNANAH)

37a kKombuHauma (puc. 145), npeaHasHaveHHana ANA NOBbI-
LIEHHbIX PacX0A08, MOXeT NCMONb30BaTLCA B KaYecTee ApoC-
cenAa (avathparmsl) unu B COYETaHWM C KNanaHOM NOCTOAH-
HOro Nepenaaa AaBNeHWA ANA perynuposaHuA pacxoaa. OHa
NpUMeHAETCA, Hanpumep, ANA YNpPaBneHWA npeccamu wnu
obopypoBaHWA ANA nepepaboTKK NnacTMacc.

2-NUHeWHBIA PEryNATOP PacxoAa (ApoccenbHbId KnamnaH )
npepacTaBnAeT coboil auadiparmy, XoA OTKPbITUA KOTOPOW
onpeaenAeTCA 3NEKTPOHHOW YCTaBKOM.

JpoccentHblii KfanaH NOCTaBNAETCA FOTOBbIM 6Bnokom ¢
yCTaHOBOUHLIMU paamepamn no DIN 24342. B kpeiwky (1)
BBepHyTa Ha pesbbe BTynka (2) c sateopom {3), a Takxke
AaTuMK nepemelednA (4) v cuctema ynpasneuva (5) c pe-
rynMpyemMsimu anekTpomarHutamu (6) .

HanpaeneHve notoka: OT y3na nofknoMeHuA A K yany B.
Y3en noAKNOYeHWA FMAPaBAKWYecKoro macna X AoNXeH bbiTb
coeluHeH ¢ y2nom noaknovenna A . Oteoa macna (nuHnA Y)
[IOMKEeH OCYLLeCTBAATLCA B €MKOCTb NO BO3MOXHOCTU bBes
naBneHuA.

Mpu ycraeke “0” (anexkTpomaruut (6) oBectoueH) paene-
HWe B y3Ne NoAKMNYeHWA A AeiACTBYET AONOMHUTENBHO K
YCUNNIO MPY>XUHLI YEPE3 NUHWIO ynpaBneHnA X U ynpaenaio-
wwit nopwens {10) B nonoctu (8), yaepxusan 3aTteop (3) B
3aKPbITOM NONOXEHUN.

Mocne ycTaHoBKW 3apaHuA B ycunutene (7) npoucxoanT
ero cpaBHeHWe (BHELHWIA CUrHan) c AeWCTBUTENbHbLIM 3Ha-
yeHuem (obBpaTHaA cBA3b OT AaTYUMKa NepemeLLeHnid ), no pe-
3ynbTaTaM KOTOPOro MPOM3BOAMTCA nojava TOKa Ha ynpa-
BnAEMBIA anekTpomarHuT (6), cMewarowmin nopwexb (10)
B HanpaBneHWW, MPOTUBONONOXHOM [ENCTBUIO NPYXKUHBI
(11) . 3a cyeT cOBMECTHOFO JEACTBWA TOYEK ApOccenvpoea-
HuAa (13) u (14} nasneHWe B NONOCTW pa3MeLUEHUA NPYXU-
Hbl {(8) ycTaHaBnuBaeTcA TakWM 0BpPa3oM, YTO MPYXKMHHO-
Har py><eHHbI 3aTeop Avadparmel (3) 3aHMmaeT nonoxe-
HWe, COOTBETCTBYILUEEe YCTaeKe, onpefenAn Takmm obpa-
30M NPOX0OAHOE CeYeHue NoToKa.

Mpu oBectouMBaHuu cucTemsl Unu obpbiBe KabenA 3aTBop
avatparMel 3aKpblBaeTcA aBToMaTU4ecKu (cxema 3alwmTel ).
KoMnoHeHTbl KOHTYypa perynupoBaHWA COrNacoBaHbl ApPYr
C ApYrom Takum ob6pa3om, 4To 3aAaHmne Mo Pacxony v Benu-
yMHa xofa 3aTBopa (3) HaxoAATCA B MPAMOW MpPonopuuo-
HanbHOW 3asucumocTn. CnepoBaTensHo, NPU MOCTOAHHOM
nepenaae AaBNeHUA Ha auatbparme pacxop Mo SIUHUK OT y3-
na nogkntoveHuA A K y3ny B 3aBucuT TonbKo OT X0Aa 3at-
BOpa Avadparmbl M OT reoMeTpUKM NPONYCKHOro 0TBEPCTUA
(9).

[Ana cuctemsbl, paboTalower No AMHEWHOMY 3aKOHY OTNMpa-
HuA (FE..C10/L), npuHumaeTcA NpAMaA NMponopuuoHanb-
HaA 3aBMCMMOCTL MeXay YCTaBKoi u pacxoaom. [ina cucte-
Mbl, paboTalowend No KBaApaTMMHOMY 3aKOHY OTNWPaHWUA
(vcnonHenne FE..C10/Q), pacxoa yBenuuuBaeTcA B KBa-
ApaTe OT BEAMYMHBI 3aAaHUA (NPY NOCTOAHHOM Ap) .

XapakTepucTuku, npeactaBrneHHble Ha aAvarpammax 10m 11,
HarNAAHO UNNIOCTPUPYIOT 3TO.
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Puc. 144: 2-nuHelHbili nponopyuoHaibHeil pezynarop
pacxoda, tun FE...C...

500
Tunopazmep 32

400 2]

pacxon, n/MuH.
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HanprkeHWe Ha BXogae, %
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2 Ap = 206ap 4 Ap = 50 6ap

Owarpamma 10: fIpozpeccusHsie xapak TEPUCTUKU pacxoda
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pacxog, n/MuH.

0 20 40 60 80 100
HanprAXXeHue Ha Bxoae, %
1 Ap = 106ap 3 Ap = 306ap
2 Ap = 206ap 4 Ap = 50 6ap

Duarpamma 11 Jlunedrsle xapaKTepucTUKL pacxooa



2-nuHeilHble BCTPOEHHBIE KNanaHkl, perynMpoBaHne pacxoaa

Benwu4YMHa 3afaHuMA

e —

—-

| —

KpbILLKa
(2) BTynka o P |
(3) 3aTBOp AMathparms! : K
(4) paTunk nepemeLueHni 00 | 5
(5) ynpaeneHwe cumeon Y B |
(6) marnut |
{7) yewnutens = |
(8) nonocTb Npy»KuHb! >¥<

? A e I

(9) nponyckHoe oTBepcTHE B
(10) ynpasnaroLLMA NOPLUEHE !
{11) npyxuna L= = BN . o

(12) u (13) Toukm apoccennmpoBaHuA e s e

Puc. 145: 2-nuwrelinbit nponopuyuoHansHeil pezynartop pacxoda, tun FE...C...
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2-nWHeiHble BCTPOEHHBbIE KNanaHbl, perynnposaHdue pacxopa

3. HOPMANbLHO OTKPbIThIA
2.NIMHENAHbIA PETYJIATOP PACXOAA

[AnAa KoMneHcauuK Harpy3Ku pacxoAoMm B Kakoi-nubo Tou-
Ke ApoCccennposaHnA HeobBX0AWMO CBA3aTh ATy TOYKY C Kna-
naHoM NOCTOAHHOTO Nepenaga AaBneHun.

B ykazaHHOM NpMMepe B KayecTBe TaKOro KnanaHa Mcnonb-
3yeTcA 2-NuHelHbIA BCTPOEHHBLIA KnanaH, BbINOMHAIOWINA
DYHKUMIO CHUXKEHWA AABNEHWA W PacnonoXeHHbIA A0 TOYKH
apoccenuposaHuA. HopmansHoe nonoxeHue cxembl: OTKPbI-
Toe. MAKOCTL NPOXOANT OT y3na nogxnioveHuA B yepes 2-
NWHeRHbIA BCTPOeHHLIM knanaH (1) Kk yany A, 3aTeM K Tou-
Ke apoccennposaHua (3) v OT Hee-K UCNOAHWUTENLHOMY Me-
xaHusmy (uununapy wnu asuratenio) . [laenedne pq coort-
BETCTBYET MakcMManbHOMY AaBneHWto cucTemsbl. [lasneHue
p3 onpepenAetcA Harpyskoi. OHo pedAcTeyeT uepes yaen
noaknodeHuAa X 1 gemncupylollee conno Ha NoNocTb pas-
MeLieHUA MPYXWHbI 3aTBOpa 2-NUHEAHOr0 BCTPOEHHOTO
Knanawa.

[laBneHune py M3MEHABTCA 3a CHET ABWXEHWA 3aTBOpa (ma-
MEHEHWA MPOXOAHOIrO CEeYeHWA) Takum o6pa3om, 4To nepe-
nag aasenHua (ps — p3) B Touke apoccenmposaHuA (3)
BCErAa OCTAETCA MNOCTOAHHBIM M COOTBETCTBYET AEUCTBMIO
YCUIWA NPYXXUHbI Ha 3aTBOP.

3.1 Npumep

Ecnu B pesynsTaTe M3MEHEHWA Harpy3Ku CHW3WTCA AaBne-
HWEe p3, TO COOTBETCTBEHHO CHWU3WTCA W AaBneHue B nono-
CTW pasMeLLeHUA NPYXWHbI 3aTBOpa. 3aTeop byaeT ABUraTh-
CA B HanpaBneHuu LEeWCTBUA MPYXWUHbI U YMeHbLIaTb NPK
3ToM npoxoaHoe cevenwe (4), B peaynetaTe Yero CHUIUTCA
pacxoj K Touke apoccenuposaHuA (3), a ¢ HAM 1 paBneHue
po. NaBneHune py AeWCTBYET B y3ne NOAKNoueHUA A, T.e. 1
Ha 3aTBOP, OTXKMMaR ero BBepx NPOTUB AENCTBUA NPYXWUHbI
(noBepxHOCTb 3aTBOpa CO CTOPOHEI Y3na A = NOBEPXHOCTH
3aTEOpa CO CTOPOHbI MpPY»WHbI) . [lBUXKeHWe 3aTBOpa Npo-
[OMKaeTcA A0 TexX Nop, NoKa AaBneHve pp He U3MEHWUTCA Ha
Ty e BenuumHy, Yto U aaeneHune pz. lNepenan nasneHwA B
TOYKe APOCCenupoBaHWA YAEPYKUBAETCA NOCTOAHHLIM.

Takoe WMCNONHEHWEe CXeMbl C KJlanaHoM NMOCTOAHHOrO nepe-
naga paeneHWA WMCNone3yeTcAa C y4eTOM TuUNopasmepos 2-
NHeRHbIX KNanaHoB Ha NOBbLIWEHHbIX pacxoaax.

b
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(1) noHwkarolWMi 2-AWHERHbIA KNanaH

(2) kbiwka

(3) Touxa ppoccenupoBaHvA ( Hanpumep,
nponopUMoHanEHLIV pacnpeaenuTenbHbIi Knana )

{4) npoxopaHoe ceveHune KnanaHa NOCTOAHHOr O Nepenaaa
nasneHuna

Puc. 147

&

‘E-Ut

Puc. 146: YcnoeHoe 0603HaveHUE No CTaHOaPTy
DIN SO 1219
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Puc. 148: YemosHno-cxemaruyeckoe uzobpaxcenue
KOHCTRYKUYUU



2-nuHelHble BCTPOEHHBIE KNanaHbl, perynMpoBaHue pacxoaa

3.2 NMpumep cxembl

B npuvmepe cxemsl npeacTasnen (puc. 149) umnuuap, ynpa-
BNAEMbIN NPONOPUAOHANBHEIM PacnpefenuTentbHbiM Knana-
HOM, BbINOMHAOLWMM OGHOBPEMEHHO hyYHKUKUIO perynATopa
pacxopa. YTo6bl CKOPOCTb ABVXEHWA NOPLUHA BblNa He3aew-
CMMOWM OT HarpysKu, nepea ynpaenaAtowmMm pacnpeaenutens
HbIM KNanaHoOM ycTaHoBneH 2-NWHelHbId BCTPOEHHbIA KNna-
naH, MCNOMAb3yeMblil KaK KnanaH NOCTOAHHOMO nepenaga Aa-
BreHua. YTobbl MOXHO BbINO MONy4YnTh Ha 3TOM KnanaHe
CUrHan Harpy3ku AnAa oboux HanpaBneHWA ABMXKEHWHA, MeX-

T e e |

a b

|
|
|
|
|
|
|
|
|
L x|
"ﬂ__J
B

Puc. 149: 2-nuneiinsili Knanas nOCTOAHHO20 nepenada
8 IUHUU NOdaYu
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4

AY UANUHAPOM W NMponopuvoHanbHbIM pacnpenennuTenbHbiM
KnanaHom yCTaHOBMEH HGPBKHIOWEHJLI.I,MFI KnanaH.

3.3 MNpepen NponM3BOANTENBHOCTH KNANaHa NOCTOAHHOTO
nepenapa faBNeHWUA

Mpwv ucnonb3osaHuv 2-NMHERHOrO0 BCTPOEHHOTO Knanawa,
BbINONHAOWEro no pucyHiky 149 hyHKUKIO NOHWKaIOLWEro,
B KayecTBe KnanaHa MoCTOAHHOrO nepenaga AaBneHnA Npu
perynvpoBaHuu pacxoga ocofoe BHWMaHWe AOMXKHO BbITb
yaeneHo rnpepeny ero npowssoauTensHocTW. [lockonbky
paBReHue, AeNCTBYIOLLEE B MOMNOCTW Pa3MeLlleHA NPY>KuHbI,
oTBupaeTcA Nocne TOUKW APOCCENVPOBAHWA, NpU onpeaene-
HAW npefena fpPou3BOAWTENBHOCTM AOIMKHO YYWThIBaThLCA
rnapaBnuyeckoe conpoTuBneHve Ap| COeAUHWTENEHOrO
yyacTKa MexAy KnanaHom NOCTOAHHOro neperaga Aa.ne-
HWA W APOCCENneM, a TaK>Ke rmApaBNMYECKOe CONpoTUBNEHNE
App camoro apoccens.

Mpeaen Npov3sBOAMTENBHOCTU AOCTUIHYT, ECNU CyMMa ycu-
nuik umnynscos F| (cm. pazgen " CHuxkeHue pasneHva” ),
npocymMMupoBaHHaa ¢ Ap gpoccenid 1 Ap COeANHUTENLHOrO

&
x !
L
Fi = ycunue oTnUMpaHna 2-N1UHeNHOro BCTPOEHHOTO
KnanaHa
F = CcyMMa ycunuid MMNynbLCoOB B HanpaBneHun
3anupaHunA
Ap| = ruapasBnuyeckoe CONPoOTUBAEHWE y4YacTKa
MeXAy KNnanaHOM NOCTOAHHOro nepenaaa
¥ ApOCCEnem
App = ruapasnuyecKoe ConpoTUBNeHWe Apoccens
Puc. 150

yuacTKa { npuHUMaeman no noeepxHocTtw 3atsopa Ak ), By-
JET KOMMNEHCUPOBaTh YCUNWE NMPYXuHbl F1q .

Fo=F +Ap * Ac+Apy* A
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2-nuHeHbIe BCTPOEHHbIE KNanaHbl, perynupoeaHue pacxopa

Ha auarpamme 12 (B KavecTBe Npumepa B3AT TUNopasmep
25) npepcTaBneHbl Npeaensl NPOM3BOAUTENLHOCTA AIA KaX-
DOro TUna NPYXWH. ATOT Npeaen AocTUraeTca B TOYKE Nepe-
CEYEHMA XapaKTepUCTUKKW NPYXWH C XapaKTepucTUKOR Kna-
navos { xapakTepucTuka Ap- Q).

MNpu nomMowwm auvarpammel 12 MOXHO onpeaenvTs ANA Kax-
LOW NPYXWHbI TpeGyeMyo cyMy rMApPaBAMYECKUX COMPOTH-
Bnenuin Ap| + App ANA KOHKPETHOrO 3Ha4YeHWA pacxofa.

15
F,r ;:1 LC 25 DR
AK AK
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« 10 — anAa ucnonHexnuna 80
£ Al il
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E;‘ 5 v fiQ)
e e e »
a0
ANA UCAONHEHWA - |
AnA ucrionHexwa 20 g \
— — i
s 1
0 50 100 150 170 - 200 250 300
pacxoa, n/MWH. '
Ay : paboyan noBepXHOCTL 3aTBOPA XapaKTepuUcTMKa XapaKT. KnanaHa
2-nNWHEeMHOr O Knanaxa NPY>WHbI TR nepen. AaBneHunA

Dwarpamma 12: flpeden npouzeodurensHocTu/Tpebyemoe Ap 0na 2-nuHeliHo20 8CTPOEHHO20 KNanaHa,

UCNONBL3YEMO20 8 KaYecTee Ki1anaHa NOCTOAHHO20 nepenada 0asneHus.

Mpumep

Mpw pacxone @ = 170 n/MUH B KayecTBe KnanaHa NOCTOAH-
HOFO Nepenaga AaBNeHWA AOJIKEH UCNONb30BaTLCA 2-NWUHER-
HbI BCTPOEHHbLIW KnanaH Tunopasmepa 25. MNpu nenons3so-
BaHwu mucnonHenna 80 (npy»xuHa 8 6ap) Touka apoccenupo-
BaHMA A0MKHa 6kITk BbIBpaHa Taknm ob6pa3zom, 4Tobbl cyMma
Ap + App He npeesiwana aasneHnA 4 6ap. Ecnu aToT nepe-
nap He ByaeT obecnedeH, To M TpeByemblid pacxopd He Gyaer
NoNy4eH.

Wnu:

Ecnv npu 3aflaHHOI TOYKEe ApoccenvpoBaHWA U onpegenet-
HOM TWnNopasMepe KnarnaHa NOCTOAHHOro nepenaga Aasne-
HWA TpebyeTcA BonbLumiA pacxod, To Heobxoanmo yBenuye-
HWe perynupyemoro Ap, T.e. HE0BX0AMMO NPUHATE NPYXK-
Hy BONbLLErO YCUIUA.

Ecnu e 3T0 HeBO3MOXXHO — Hanpumep, No ycnoBuUAM MOH-
Taxka, — TO TUWApaBlUYeCKKH MOXeT BbITb YBEeNUYeHo ycunue
oTnNUpaHuA 2-nMHenHoro BCTPOEGHHOr o KnanaHa.

BapunaHT pelueHnA npeacTasneHd Ha pucyrHke 151,
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2- NUHelHble BCTPOEHHbIE KNnanaHbl, perynipoBaHue pacxopa

3.4 Knanan nepenana faBneHuA
¢ perynnpyembim Ap

MapaBnMyeckoe conpoTUBNEHUE CWUCTEMbI, onpeaenAemMoe
MPOKNAAKONM NUHWIA U PaCNONOXKEHWEM KNanaHoR {3a4acTyto
HenpeacKasyeMbiM), BAUAET Ha Nepenag AaBNeHUA 1 Ha npe-
Aern Npov3BOAMTENLHOCTU. [iNA BO3MOXKHOCTH PELLIEHNA KOH-
KPETHbLIX CUTYyauwii nepenag faBneHvwA B TOUYKE APOCCENNpPo-
BaHWA BbINOMNHEH PErynupyemMbiM Mo Cxeme, NpeacTaBneH-
HOW Ha pucyHke 157. MNpu atom, Kak yxe BbIN0 ONUCaHO,
2-NWHENHbIA BCTPOBHHLIA KNanaH UCNoNb3YeTcA ANA CHUXe-
HWA AaBNEeHWA, a KPbIWKa 2-NMHelHbIX KNanaHoB — ANA Or-
paHWYEHWA OaBneHuA. Y3eNl noaknwyeHnA X coeavHeH anAa
nopauM ruapaBnUYecKoroc Macna ¢ y3nom noaxknwoueHuA B
KNanaHa nepenaga AaBneHuA.

B nuHWM ynpaeneHuA ycTaHoBMeH AnA oTBopa AaBNeHWA Ha-
rPYy3KW HernocpeaCTBEHHO YNpaBnAeMbli KNanaH orpaHuve-
HWA pasneHuA (3), Npy NoMoLWM KOTOPOro ycTaHaBnnBaeT-
cA Ap, KOTopoe KnanaH nepenaaa AaBneHuA AepxuT B TOY-
Ke ApOCCenMpoBaHWA NPOMOPLUMOHaNbHOr O pacnpeaennTens-
HOFO KNanaHa MOCTOAHHbLIM,

MuWHUManbHBIA Nepenan AaBneHnA Mexxay yanamu Pu A unn
P v B ycraHasnuBaeTCcA Ha NponopUWOHANbHOM Kanae
npy NOMOLLW W3MEHEHUA YCWUIWA MPYXKWHbI KNanaHa nepe-
naga fasneHnA. Y Ccunue Npy»KuHbl AONCMHUTENBHO YBENNYN-
BAaeTCA 3a CYET YCMNMA AaBNeHWA, yCcTaHaBNMBaemMoro Ha Kna-
naHe or paHWYeHWA faBneHuA.

DaeneHve Harpysku, AeWCTBYIOLWEE Ha BbIXOAE OF PaHW4W-
TENLHOrO KNnanaHa, AONONHAET AeNCTBUE NPYXUHbI Yepes no-
BepXHOCTL 3aTBOpa KnanaHa (3) .

MNoatomy Ap B TOuKE ApPOCCENMPOBaHWA ONpPeAenAeTCA Npy-
MUHOW KnanaHa nepenaja AaBneHWA U pasneHwem p,, B Mo-
NOCTY pasMeLLEHUA MPYXKUHGI.

(1) knanaH nocToAHHOro Nepenaga AaBneHuA
{2) nonocTb pazmeLleHUA NPY>XKUHBLI KManaHa NnocToAH-
Horo Ap

{3) orpannunTenbHLIA KnanaH ANA YCTaHOBKW Ap
B TOYKE APOCCENUPOBaHUA

Puc. 151: 2-nuHelinsitd KnanaH nepenada GasneHus ¢

pezynupyemsim Ap,
YCTaHOBEHHbII 8 MUHUU NO03Y U HUCKOCTU
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2- nuHEenHbIe BCTPOEHHbIE KnanaHbl, perynuposaHue pacxopna

4. NPAMEPBI CXEM

4.1 KomneHcauuA 3HaKomnepemeHHbIX Harpysok Ha pabo-
YW LMNMHAP NPY NOMOLUM NOHWKAKLWMKX 2-NMHEeAHBIX BCT-
poeHHbIX KnanaHoB 6e3 andipepeHunansHON CXeMbl U TUAPO-
ABuUraTenen.

OTBOAUMEA M3 LUNMHAPA XWAKOCTb AOMXHA NPOWATK Yepes
MNOHWKaKWMIA 2-NMHEAHbIA BCTPOEHHLIW KnanaH oT y3na
noakntoueHua By k yany A4 (unu ot By k Az) k npoce-

cento (NponopuMoHanbHbIi pacnpeaenuTenbHbIiA Knanau) .
JaBneHune B TOYKe APOCCENUPOBaHWA AECTBYET B y3Ne Noj-
KmoyeHnAa A1 Unu Ao NPOTUB YCUNWA NPY>XWHbI Ha 3anupa-
Hue. [lagneHne Ha BbIXOAe Apoccena (y3en noaknwoueHuA T)
TaK)Ke AeACTBYET B HanpaBfieHWW 3anupaHuA.

Ap yAep>KMBaeTCcA NOCTOAHHBIM.

nopnop u3 eMmKocty = 3 Bbap

Puc. 152
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2-nuHelHbIe BCTPOEHHbBIE KNanaHel, perynupoBaHue pacxona

4.2 KomneHcauwAa 3HaKoNepeMeHHbIX Harpys3oK Ha pabo- naHoB ¢ cooTHoleHwem pabouux noBepxHocTer 2:1 mn c
YW LUMAMHAPR MPW NOMOLUM 2- NUHEMHBIX BCTPOEHHbIX Kna- avdbepeHumanbHOR CXeMOM.
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2- nWHelHbIe BCTPOEGHHbIE KNanaHsl, peryiMposaHne pacxona

5. HOPMANbHO 3AKPbITbIA
2-NWHEWHbLIA PEFTYNATOP PACXO4A

Ecnn uMcnonb3oBath — KakK WM MPU CHUXXEHWW paBlieHuA —
ECTpOEHHbIﬁ KnanaH B KaYecTBe OrpaHW4YUTENbHONO, a8 NOHWU-
MWaWWA KnanaH — B KayecTse NUJIOTHOro, TO B cCOYeTaHUK
¢ Apoccenem nonyyuTcA HOpManbHO 3aKpblTbll7l KnanaH no-
CTOAHHOIo nepenaja AaBneHWA.

Mo CPaBHEHWMIO C HOPMANLHO OTKPbITOR CXeMOW BLIABNALOT-
CA Te e caMble KPUTEPUW, KOTOPbIE yXKe pacCMaTpuBanuch
B pa3fiene 0 CHUXeHWW AaBneHwuA.

[laneHve B MOMOCTA PasMeLLEHUA MNPYXWUHLI NUNOTHOTO
knanaHa (2) mMokeT BapbMpOBaTbcA MPWM NOMOLLM Mponop-
LMOHaNbHOrO OrpaHuumTenbHoro knanaxa (1). B cooTeer-
CTBUW C 3TMM MOKeT BbITb YCTaHOBNEH U Tpebyembii nepe-
nag maBreHWA B ToYKe apoccenuposanva (3) .

N |
7
Fady

e

N
—h

Puc. 164: YcnoeHo-cxematuyeckoe uzobpaxeHue
KOHCTRYKYUU

* *
= conno
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Puc. 165: YcroerHoe o603HaYeHue no cTaHoapTy
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2-nWHeliHbIe BCTPOEHHEIE KNanaHbl, perynMpoBaHue pacxopa

6. 3-NMUHENAHbLIA PETYNATOP PACXOAA

B 3-nuHerHOM perynATope pacxofa B KayecTeBe KnanaHa
MOCTOAHHOrO nepenaga AaBneHWA WUCMONb3YETCA NOHUXKalo-
WKWIA BCTPOEHHbIW KnanaH.

Ecnu B 2-nvHeilHOM perynATOpe pacxoAa KnanaH nepenaja
AaBNeHWA BKNIOYEH ¢ APOCCENeM B CXeMy NMOCMeAoBaTensLHo,
To B 3-nUHERHOM perynAaTope OH YCTaHOBNEH Ha Balinace.

Jasnenne nepef. Apoccenem AENCTBYET B y3ne MOAKNoYe-
HUA A 2-nNWHEeWHOro BCTPOEHHOrO KnarnaHa B HanpaeneHuu
oTnupaHua. [laBneHue nocne ApoccenA (aaBneHue HarpysKu)
fecTBYeT BMECTE C YCWUITMEM MPYXWHbI B HanpaBneHuw 3a-
nvpaHuA. Ecnv nepenaa AaBNeHWA Ha Apoccene npeBbICUT
CYMMY YCWMNMWIA, TO BCTPOEHHLIW KnanaH oTKpoeT Npoxoa oT
y3na noaknwydeHna A K yany B v obecneynT oTBOA KNAKO-
CTU B EMKOCTb.

Puc. 166: YcnosHo-cxemaruveckoe U3obpaxeHue
KOHCTDYKYUU

Puc. 157: YcnosHoe o603HavYeHue No craHoapTy
DIN ISO 1219

Puc. 158
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2-NUHeiHbIe BCTPOEHHbIE KNanaHbl, PerynMpoBaHue pacxona

7. YNNIPABNAEMAA AWADPPATMA

YnpaBnaemana guadparma npeactaenaet coboil ewe oanH
BapWaHT UCMONHeHWA perynATopa pacxopa. OHa mcnonb3y-
eTCA KaK Ha YBEeNWYeHHbIX pacxojax, Tak v ana bGeicTporo
W TOYHOT O U3MEHEHUA pacxoja.

YnpaBneHvwe ee OCYLUECTBNAETCA MPW MOMOLUKM MUNOTHOMO
KnanaHa (cepBoKNanaH MAM NPoOnoOpUMOHanbHLIA KnanaH) .

3atBop (2) 3Toro 2-nuHeWHOro BCTPOEHHOro KnanaHa Mo-
AMUUMpYeTCA B COOTBETCTBMU C BbINOSHeHMeM Tpebyemoi
thyHkunn (pue. 161).

O6cnyXuBaHue 3aTBOpa OCYLUECTBNAETCA. 3a CYET ynpasne-
HWA No y3nam noaknoveHnA 22 u Z1 npyv nomMoLumn cooTBeT-
CTBEHHO BbiGpaHHOr 0 NUAOTHOIO Knanaxa.

MpuHuun peicTeuA

CepBoKknanaH ynpaBnAeTcA 3NeKTPOHWKOM 3a CYeT aNeKTpu-
yeckM ycTaHaBnvsaemoro sagaHuA. Hanpwumep, npu aeict-
BUW JaBneHnAa B NMHUMK Z1 (Npu oAHOBpPEMEHHOW pasrpyke
Z?2) zatBop (2) asueTca Beepx, obecneyvBan onpeaeseH-
HOe NPOXOAHOE CeveHWe oT y3na noaxnoYeHuA A K yany B.
Ecnu ke ynpaenexue Byaet MATW Mo NuHUM Z2, pasrpy»Kan
OAHOBPEMeHHO nuHuio Z1, To 3aTBOpP NOWAET BHU3, YMEHbL-
WaA Mpu 3TOM NPOXOAHOE ceveHue. [aTynk nepemeLieHUid
(4) dukeupyeT cmeweHne 3aTBOpa U coobLlaeT ero B aneKx-
TPOHHbLIA BNOK, rAe NPoW3BOOUTCA CpaBHEHWE 3afaHuA C
AeACTBUTENbHLIM 3HaYeHKeM. [pu [OCTUIKEHUW RENCTBUTENb-
HbIM 3HaueHWem TpeByemoi BenuyuHbl (B COOTBETCTBUM C
MonoXeHMeM 3aTBopa) MWNOTHbLIM KnanaH NepeBOAMTCA B
HyneBOe ronoxeHwe, a 3aTBop (2) npexkpawaeT ABUKEHME.

Hw>ke npepcTaBneHa cXxema KOHTYpa perynupoBaHua.

Puc. 159: YcrnoerHoe 06o3HayerHue no cTaHoapTy
DIN 1SO 1219
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{1) ynpaenaeman aunachparma
(2) nunoTHLINA KnanaH

Puc. 160: YecnosHo-cxemarudeckoe uzobpaxeHue
KOHCTPp Yy Kyuu



2-nuHeiHble BCTpPOeHHble KNanaHbl, perynupoeaHue pacxopaa

(1) erynka
(2) satBOp

(3) kpbilWwKa ¢ NOAKNIOYEHUAMM
Z1ln 22

(4) matunk nepemellieHuiA

> 4P

Puc. 161: Ynpasnaeman ouaghpazma
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2-nWHelHbIe BCTPOEHHbIE KNanaHbl, Perynupoeaxiwe pacxona

[Anna sameToK

116



MocTpoeHKe cXeMbl yNpaBAeHWA C NpUMeHeHWeM 2- NTMHeRHbIX BCTDOEHHbIX KNanaHoB

MocTpoeHne cxemMbl ynpaBAeHNA ¢ NPUMEHEHUEM

2-NWHEeWHbIX BCTPOEHHbIX KNanaHoB

Mocne pacCMOTPEHWA OCHOBHbLIX (YHKUMA W BapUaHTOB UC-
NoMHEHVA ynpasneHuA 2-nNuHelHbIX BCTPOEHHLIX KianaHoe
MOXHO B KaYecTBe ynpaXHeHWA CTyNeH4aTo NOCTPOUTb CXe-
My yrpasreHWA NPeccom.

B atom npumepe 3aaayert ABNAETCA NOBTOPEHUE U YyCBOEHWe
PaccMOTPEHHbIX PaHee OTABNbHbIX thyHKUMA.

CxemMbl 3aWuMThl, 0BLINHO BbLINONHAEMbIE ANA MPECCOB, B
3TOM NPUMEpPEe He YUYTeHbl.

1 atan (puc. 162)
Arperar " iBMratens — Hacoc” ¢ OrpaHvM4eHueM [aBneHuA

B cvcTeMe orpaHWyeHve AaBfeHWs WCNosnb3yeTcA 2-NTWHei-
HbIli BCTPOEHHBIM KnanaH (1). Pa3rpyska KoHTypa B npeg-
CTaBNEHHOM MOMOMEHWM AOCTUraeTeA Npv nomeww 4/2-pac-
npeaenutena (1.1) c marnuutom Yb.

MonocTb pasMeLLeHUA Mpy>kuHbl knanawa (1) pasrpyseHa
yepes NUHUIO ynpasneHwua (kenTbiid ugeT) . MUROTHEIA Kna-
nau (1.2) He peircteyeT. (Cpaenu rnaBy " @yHKUMM No AaB-
nexuo”, puc. 97) .

MNpwv cpabaTbiBaHWWM MarHuTa Y5 1 nocnefyowem nepeknio-
YeHWM pacnpepenuTenbHoro knanata (1.1) B nonoxerue “a”
NOCTWUraeTcA 3anupaHue 0TBOAA FMAPaBNWYECKOro Macna u

Or paHW4YeHWe No AaBneHno.

Puc. 162
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MocTpoexue cxembl YNpaBneHnA ¢ NPUMEHEHHEM 2-IMHEeAHbIX BCTPOSHHLIX KanaHos

2 aTan
Brarneanue (o6patHbiia xon) nopwwa (puc. 163)

[na obpaTHOro xoaa NOPLUHA Npecca ycTaHaBNMBaeTCA Kna-
nax (2). Npoxop oT y3na noaknwyeHMA A K y3ny B oTKpbIT.
Ecnw paBneHvA B cMcTeMe HeT, TO 2-NNHENHBbIN BCTPOEHHbLIN
KnanaH 3aKpbIT 4epes NIMHWID YNpaBneHWA (enTeid LBeT)
pasneHvem Harpysku (Becom nyaHcoHa) .

(Cm. rnasy "dyHKUMKM NnepeknoveHnn’”, pazaen 2.1,
pucyHox 29) .
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Puc. 163
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I'Iocrpnenue cxXembl ynpaBneHwA ¢ NnpuMeHeHnem 2-NUHenHbIX BCTPOEHHbIX KnanaHoe

3 atan

Pasrpyska 3anopluHeBoi nonocti nepen o6paTHEIM XOA0M
(puc. 164)

Mpexkae 4em HauyHeTCA BTATMBaHWE NMOPLUHA B LMNMHAP Ha-
XOOALWAACA Noj AaBneHWemMm nonocTk UMAWHAPAa 3a MopLu-
HemM gonkHa 6bITb BO M3bexkaHue rmapaBnUYecKoro yaapa
pasrpy»keHa noa KoHTponem. [AnA 3TOro ucnonesyetcA 2-
NUHEAHbIA BCTPOEHHbIA KnanaH ¢ AeMnbuUpyoWmMM YCTPOW|-
ctBom (3).

B npeactaBneHHOM nonoeHun Knanad (3) yaepkuBaeTca
3/2-pacnpegenutenem (3.1) 3akpbiteim. [pu cpaBateiBa-
HUKM MarHuTa Y2 NpoucxoaMT pasrpy3ka nonocTv NpyuHbI
knanana (3). Mpn 3TOM 2-NUHERHBLIW BCTPOEHHbLIW KanaH
YNPaBnAeTCA CO CTOPOHLI Yy3Na NoAKNOYEHUA A, a MoSocThb
UMAWHAPA 38 NOPLUHEM pasrpy»aeTcA. CKopocTs oTNUpaHuA
onpefensAeTcA COMNNOM, YCTAHOBNEHHbIM B AIMHUM T OT Kna-
naHa (3.1).

BbigaBnueaHue XUAKOCTW B EMKOCTb OCYLLECTBNAETCA NpU
MOMOLM YCTAHOBNEHHOrO Ha UMAWHAPE HanofHUTENbHOro
KnanaHa. YnpaeneHue B y3ne NOAKNO4eHWA X HauyuHaeT fen-
cTBoBaTk npumepHo uyepe3 0,2 o 1 cekyHabl nocne cpabatsi-
BaHWA MarHuTa Y2.

2-NMHEerRHbLIN BCTPOEHHBIA K/lanaH BbINOMHeH ¢ aemMndupyio-
wum ycrpoincteom. lMonyvaemoe 3a cueT 3TOro cMeLleHue
XapaKTepucTUKW OTNWPaHWA AaeT BO3MOXXHOCTb NyYLLEro
perynupoBaHua pgekomnpeccuid. (Cm, rnasy “®yHkunm nepe-
KIIOYEHWA, BapuaHTbl ucnonHenuA; 3. Jemndupytowee ycT-
porcTeo”.) CucTema orpaHuyeHWa xoja 3aTBOpa UCNonb3y-
eTcA B Tex cny4aAax, Korgaa Tpe6yeTcA ANUTENbHLIA MEepUoA
pasrpysku (>1c¢).

>
pesm ey

Puc. 164
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noCTpOBHHE cXemMbl YNnpaBneHWA ¢ NpUMeHeHuem 2- nuHerHbIX BCTPOEHHbIX KnanaHoB

4 3Tan

CBA3b MEXAY HacOCOM W 3aNOPLUHEBO NONOCTLIO UMAWHAPA,
UCNonbayemMan ANA BuLIABUXEHWA NOPWHA (puc. 165)

LnA ynpaBneHWA 3anoplUHEBOR NONOCTLI UWNUHAPAE B CXe-
My BKnwuaeTcA knanaH (4). Koraa pacnpefenvTensHbli
KnanaH (4.1) HaxoanTcA B HOPManbHOM MOMNOMEHUHU, TO
KnanaH (4} okasbIBaeTCA NAOTHO 3aKPbIThIM Yepe3 MUHUI0
ynpaeneHuAa (4.3), a Tak»Ke CO CTOPOHb! 3anopLUHEBONR MNo-
noct vepes nuHuio ynpaeneHua (4.4) n nepexknioyaoLWmi
KknanaH (4.2), B KaAoM cnyvyae — ¢ Hofiee BbICOKWM aaB-
neHuem.

Bpemna 3anupanuA onpepenAeTcA connom (4.5) .

B paHHOM criyvae pacnpegenurensHelid kKnanad (4.1) pacno-
NoXeH He TaK, KaK onucaHo B rnase " ®yHKUMK NepeKntye-

HWA; 4. YnpaBneHuwe B y3nax nojgknoyeHuA A u B” mexay
nepexoYaloLnM KnanaHoMm v nonocTbio pasMeLleHnA npy-
XWHbl 2-nnHelAHOro BCTPOeHHoro Knanawa (4). MNpepbiBa-
eTcA TONbKO NUHWA YNpaeneHWA OT OCHOBHOIO y3na noa-
KNoueHUA A 2-nWHeRHOro KnanaHa. Takum obpa3om Kna-
naH (4) ynpaenaetcA npu BKNYeHun Y3 ana paboTbl B
HarnpasneHuyM NOTOKa OT y3na noaknwyeHuAa A K yany B,
HO HWKOrpa oT y3na nogkntodeHnAa B Kk yany A. 3Ty cxemy
MOXHO CpaBHWUTb C 06paTHLIM KIanaHoM, KOTOpPbIA, npas-
Aa, MOXKET 3anMUpaTbCcA W B HanpaBneHWn NoToKa.
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MocTpoeHne cxemsl yNpaBneHWA ¢ NPMMEHEHWEM 2 - IMHEAHbIX BCTPOEHHbIX KNanaHoB

5 aran

HapexHoe 3anupanmne knanaHa (2)
NpyY BbIABWKEHWN NOPWHA (puc. 166)

OnAa Toro, 4toBbl NPY BLIABMXKEHWUW MOPLUHA 2-NWHEHHbIR
knanaH (2) 6eIN NNOTHO 3aKpPbLIT U He MoT BbITb OTXKaT Aas-
neHmem Hacoca, Heo6xoAuMo, UToBLI AaBneHWe Hacoca Aew-
CTBOBANO W B NONOCTU pa3MeLLeHNA NPY>KUHbI KnanaHa (2).
3710 pocTuraeTca 4epes nuHwWio ynpaenedua (2.3), pacnpe-
penuTenbHbi knanad (2.1) v nepekniovaowmii knanat (2.2).

Ona BTArMBaHMA NOPWA Heo6XOAMMO nepekntoydnTe Y1, B
pesynbTaTe Yero faBneHUAa B NuHuM ynpaenedus (2.3) He
6YAeT M MUAKOCTb CMOXET NPOXOAWUTE TONBKO OT y3na noa-
KnoueHusa A K yany B, Ho He oT yana B k ysny A.
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MocTpoeHMe CXeMbl YNPARNEHUA C IPUMEHEHNEM 2-NMHENHLIX BCTPORHHbIX KNanaHoR

6 aTan

YckopeHHoe onycKaHue nyaHcoa (puc. 167)

[nAa BbiABUKEHUA NOPLWHA B 4 3Tane Bbina BbINONHEHa CBA3b
OT Hacoca K 3anopLUHeBOiA CTOpoHe uunuHapa. Kpome Toro
HY>KHa BO3HO>XHOCTb OTBO/a BbITECHAEMOW CO CTOPOHLI LUTO-
Ka »uaKocT B emkocTb. OQHOBpPEMEHHO ONA KOHTPONW-
pyemMoro onyckaHwA nyaHcoHa HeoBXOAMM CKOPOCTHOW Ha-
nop, T.e. APOCCENUPOBaHWE Ha CTOPOHE, Ha KOTOPOW Npous-
BOAWTCA OTBOA >KWAKOCTW. JTO AOCTUraeTcA 3a CYeT ycTa-
HOBKW 2-MNuHeiiHOro BCTpoeHHoro KnanaHa (5). Chavana
knanaH (B) Aep>KWTCA Yepes NUHWIO YNpaBneHWA W pacrpe-
penuTenbHbId knanaH (5.1) B 3akpeiToM cocToAHMU. [loc-
ne cpabaTbiBaHMA Y4 nonocTe pa3mMeLleHnA NpyXuHel Kna-
naHa (5) He 6yaeT HaxoAMTbLCA NOJA AaBMNeHWEM, a NPoxof
OT y3Nna noaxnioueHna A k yany B Byaet oTkpsiT. CKopocTs
ONyCKaHWA NyaHcoHa ( yCKOpeHHbIW Xo4) onpeaenAeTca pe-
rynMpoBaHMeM CUCTEMbI OFPaHWYeHMA X0Aa 3aTBopa.
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MocTpoeHue cxembl yNpaBneHUA ¢ NPUMeHeHnem 2- TMHeRHbIX BCTPOEHHLIX KNanaHoB

7 atan

MnaeHoe onycKaHWe NYaHCOHA, NPYKKM,
paeneHue Topmoxenua (puc. 168)

Mpw nepeBoge nepekniovatowero Knanada (5.1) B8 Hopmane-
Hoe nonoxeHue knanad (b) HaunHaeT 3akpbiBaThcA. OgHoB-
PEMEHHO HauuHaeT OTKPbLIBATLCA 2-NMHEWHbI BCTPOEHHbIN
KnanaH (6), OCHaWeHHLIA AeMnbUpyIOLWMM YCTPOICTEOM 1
CMCTEMOW OrpaHu4eHnAa xopa 3aTteopa (6.1). 1o npoucxo-
ANT B pe3ynbTaTe noabemMa paBneHnA Hanopa, yctaHaBnnea-
eMOro Ha orpaHuyMTensHoMm KnanaHe (6.2) no paBneHuo
NpwKUMa, BENnuuMHa KOTOPOro COOTBETCTBYET Harpyske
WITOKA Npecca Ha KOMNbLUEBYIO NOBEPXHOCTL 3aTBopa. [laene-
HVe B KOMbLEBOM MPOCTpaHCTBE 3aTBopa, a cTano ObiTb W
[LaBNeHue TOPMOXKEHUA He MOXET NOAHATLCA BbilUE YCTaHO-
BNEHHOrO Ha orpaHuumTensHom knanae (6.3). Hdasnexve
TopmorkeHuA {knanaH 6.3) ycTaHoBneHo Bbille, YeM AaBne-
HMe npwxima (Knanad 6.2) . B 3asucMmMocTM OT AaBneHvA
TOPMOXKEHUA BbIABAAETCA CNeAyHLLan 3aKOHOMEPHOCTb!

P BbiCOKOE —> BbICTPbIA NEpexof ¢ YCKOPEHHOro X043
Ha NNaBHbIN;

P HU3KOe —> MeANeHHbIA Nepexos ¢ YCKOPEHHOro xoaa
Ha NNaBHLIN.

Puc. 168
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NMocTpoexne cXeMbl YNPaBneHna C NPUMEHEHUEM 2- NUHEAHbIX BCTPOEHHbIX KNanaHoB

8 artan

3almMTa 0T NPeBbILIEHNA [aBNEeHNA;
HapexHoe sanupanue knanavos (5) n (6) npwu ocranose
(puc. 169)

JAnAa 3awmnTel CMCTEMBI OT NpPEeBbILLEHWA AaBNEHWA Ha CTOPO-
He KOMbUeBOoro NpoCcTPaHCTBa 3aTBOPa AOMNONHUTENLHO YCTa-
HaBNWBAeTCA OrpaHMYMTensHbIA KnanaH (7). YcTaeka no 3a-
wuTe npumepHo Ha 10% BbIwe Pyake B CUCTEME.

Yrobbl KnanaHsl (5) n (6) ocTaBanucb HaQEXHO 3aKPbITbi-
MW, He MOABEPranvchk HEMNpPOM3BONBHOMY OTNUPAHUKO WK
cpasy e 3aKpbiBanuch MpW OCTAHOBE, Y3Mbl NOAKNIOYEHMA
T orpaHuunTensHbIX KnanaHos (6.2) n (6.3) BbIBOAATCA He
B EMKOCTb, 8 COBAMHAKTCA Yepes nuHuto (6.4) ¢ nuHunel yn-
paBnenvA Ha knanaxe (4.1). Ecnu knanan (4.1) Haxoputca
B HOpPMAanbHOM MONOXKeHW — 4TO BbiBaeT npu obpaTHOM
XO[e NOPLUHA UK NPU AeKOMMPECCUN, — TO HanopHble Kna-
NaHbl BNOKMPYIOTCA Yepe3 NUHKUK yrnpasnexna (6.4). 2-nu-
HelHble BCTPOeHHble KnanaHel (B) u (6) ocTatoTcA 3aKkpsbl-
ThIMMW.

Mpu cpabBatbiBaHmn Y3 — 4TO NPOMCXOAMT NpW ONYCKaHWu
nyaHcoMa — nuHMA ynpasnenuA (6.4) coepnHAeTcA yepes
pacnpegenuTenbHbli kKnanad (4.1) c emkocTbio. [JeicTBytoT
YCTaBKW MO AaBNEHNHD.

34ech HY>KHO 3aTpOHYTbL Bonpoc 06 obpaTHoM Knanake (8) .
KoHeuHo, B criyyae aBapuiAHOrO BbIKMHO4EHWA KrianaHbl (5)
1 (6) AoMKHBI Cpasy e 3aKpPbIThCA.

O6paTtHeIt knanad (8) npenATCTBYeT B 3TOM crnyyae BO3-
MOKHOCTW pasrpy3Kun KOHTYpa yepe3 2-NWHEerRHbIN BCTPOEH-
Hbi knanaH (1) .
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MonbiTaeMcA ele pa3 NpocneauTs Beck UWKN. NocnepoBa-
TeNbHOCTL KOMMYTalUWA NpeacTaBNeHa B NPUBEAEHHON HUKe
Tabnuue.

onepauuna Y1 Y2 Y3 Y4 Y5 X

CKOpPEHHbIN
,‘_{0,1 x o o e

npeccoBaHue ® e o

pasrpyska
KOHTypa ®

06BpaTHbIN Xon

NopLHA » @

Ta6nuua 6

(MepeknioyeHre ¢ YCKOPEHHOr O X0Aa Ha NnaBHbIA UK nepe-
KNiOYeHWE CKOPOCTEW NpPeccoBaHWA NMPOU3BOAMTCA NpW No-
MOLLM BbIKNOYaTENel - KOHEYHUKOB. )
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AnA sameTox
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Mpumepbl BLINOAHEHHBIX CXEM YNPaBNEHWA C NPUMEHEHWEM 2- NUHEWHLIX BCTPOGHHLIX KNanaHoB

1. Cuctema rnapaBnuyYecKoro
ynpaBneHUA npeccom

BcTpoeHHble KnanaHbl, CKOMMNOHOBaHHbIE B MOAYNW ynpa-
BNEHWA, HaxopAT Bce Oonbluee MpUMeEHEHWEe B CUCTeMax
ynpasneHuA npeccamu.

B ruopaBnvke noa MoAyfeM nMoHWmaetcA GNouYHbId ruapa-
BNWYECKMWIA KOHTYD ynpaBlieHuA unu perynuposaHua. OH
MOXeT 6bITk pacluMpeH 3a cYeT BKIIOYEHWA APYIrUX MOAY-
neid unu MoAMUUMPOBaH 3a CYET BKITHOYEHWA AOMNONHUTENb-
HbIX FMAPABNANYECKUX Y3NOB.

ByayyM cCKOMMNOHOBaHHbIMUW, OTAENbHbIE MOAY N AAOT KOM-
NNEKTHYH CUCTEMY TWApPaBNMYecKOro ynpaeneHuA. Ho u
OOWH MOAYNbHLIA KOHTYP MOXET BbiTh paclUMpeH 3a cueT
pobaBneHWA Apyroro Moayna.

2-NUHeNHble BCTPOEHHLIE KnanaHbl, BbINONHAWWME PYHK-
UMW NEpPeKNYeHUA W MO AaBNEeHUo, UMeKT onpeaeneHHbIe
npenmmMyLlecTBa No CpaBHeEHUIO C TDG.E\MLI,VIOHHI:IMM cxemamm
B OTHOWEHNW KOMNAaKTHOCTW, pacxofa, BO3MOXXHOCTHU MHAW-
BWAYansLHOro COrfacoBaHWA KnanaHoB co crneunduKoii cpe-
Abl, 3aTpaT Ha 06BA3KY, a TaKXke BO3ZMOXKHOCTH peanuzaunn
HECKONMbKWUX CXEM NPW OAHOM W TOM >KE€ PacronoXXeHWn Kna-
naHoB.

MpuBeaeHHbIe aanee rugpasnuueckue cxems [ pucyriu 170
0o 174) mopynA AnA ynpaeneHwus BepTUKanbHbIX MPECCOB,
OCHALLEHHbIX HaNOJHUTENbHLIM KNanaHoM 1 HenoaBeaoMCT-
BEHHbIX TeXHWYECKOW WMHCMEKUWW, UNNIOCTPUPYIOT BbiMon-
HeHWe PYHKUWIA BCTPOEGHHBIMK KnanaHamu.

MoayneHoe ynpaeneHue npecca obecneynsaeTt BbINOMNHEHMWe
creayowmnx onepauuia:

— OCTaHOB npecca.

MoplieHb pabouero LWAMHAPE C MYaHCOHOM UKCKUpY-
eTcA B NONOXEeHWU Ha MOMEHT BbikntodeHUA. NoTok mac-
na nocTynaeT oT Hacoca HeMOCPeACTBEHHO B EMKOCTb.

— YCKOPEHHbLIW X0[ NyaHcoHa.

KonbueBoe NpocTpaHcTBO paboyero UMNUHApa coeauHe-
HO ¢ eMKocTbto. [ToplueHb paboyero uMNUHApa onycKaeT-
CA BMeCTe C NyaHCOHOM BHM3.

3a cueT paspAKeHWA B 3aMOpPLUHEBO NONOCTH HanoHK-
TenbHbIW KnanaH OTKPLIBaeTCA W XWAKOCTb 3acacbiBaeT-
CTA M3 EMKOCTK B 3Ty NOMAOCTL.

— rnpeccoBaHue.

C noBblWEHHWEM AaBMeHWA B 3anopLUHeBOi NONOCTK pa-
Boyero UMAMHAPA HaNONMHWTENbHbLIA KnanaH 3aKkpblBaeT-
CA, W NOBEPXHOCTb NOpLUHA ByAeT HaxoauThcA B pabo-
YeM UUNUHAPE NOA AaBNEHWEM.

— AeKomnpeccua.

lMpyv nomolLM PerynupyemMorc pasrpy3oyHoro KnanaHa
KOMMOPUMKWPYEMBLIN 00BbEM KUAKOCTM OTBOAWTCA NOA
KOHTpOnem B EMKOCTb.

— 06paTHbI Xo[ NOPLUHA.

Mog peiicTBMEM AaBneHWA yrnpaBreHWA HaNoNHUTeNbHbIA
KnanaH OTKpLIBaeTcA, M NOTOK OT Hacoca NoAaeTcA Ha
KONbUEBYIO NOBEPXHOCTb.
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anMephl BbINONHEHHbIX CXeM yNpaBneHUA ¢ NpMMeHeHem 2-nuHenHbIX BCTPOEHHbIX KNanaHOB

Hepa6Gouee nonoxenne {octanos) npecca

Mpu HepaGouem NonoXkeHWK Npecca Bee ynpasnAowme Kna-
naHbl Haxo4ATCA B OCHOBHOM (HOPManbHOM) MOMOXEHWW.
[aBneHne uMpKynauMn, pasBuBaemMoe HacoCOM, AelcTByeT
Ha OCHOBHBYI0 nosepxHocTs Ax Knanados (nos. 070, 080) .
[asneHve UMPKYNAUMM NepefaeTcA Yepe3 HaxXOAALWMNCA B
Hepaboyem nonoxeHun Knanad ynpasnexun (nos. 020) Ha
NoBepXHOCTb ynpaeBneHWA Knanada (nos. 080). Mepexnio-
yarowmin kKnanad (nos. 081) oTcexkaet KOHTYP rMapaBRnyec-
KOro Macna oT CTOpOHkI y3na nogkntoueHua B. Mpousseae-
HWe AaBneHWA LUUPKYNALWKW Py Ha BENUYUHY NOBEPXHOCTM
ynpanenua (Ax = 107%; pononHuTensHo — ycunue npy-
>KUHBI) aepxuT knanaH (no3. 080) 3akpbiTbiM NPOTUB Be-
NMWYUHBI JaBNeHWA UMPKYNALMK, YMHOXKEHHOM Ha BENWUYUHY
ocHoBHoW nosepxHocT (Ap = 100%) . B pezyneTaTe atoro
3anopluHeBan NonocTs paboyero WMNUHAPa oKasbliBaeTcA OT-
CEYEeHHOW OT Hacoca.

CobCcTBEHHbIA BEC M Harpy3Ka Ha LUTOK nopluHA pabouero
UMNVMHAPE CO3AaloT AaBfieHve (= AaBneHwto npukuma) Ha
KONLLERYIO NOBEPXHOCTL paboyero uunuuapa. Knanat (nos.
100, npepHasHauYeHHbIA ANA 33WMTbl KONLUEBOW NonocTi)
YCTaHOBNEH Ha faBneHue, KOTOpoe BbiLlle gaBneHuA Npuxxn-
Ma. Mo3aToMy 3TOT KnanaH 3alMTbl OCTAETCA 3aKPbITLIM.

Knanan ynpaenenua (no3. 052) ycTaHOBneH Ha fAaBrieHue,
HemMHoro Gonbluee, YeM AasneHne Npu>xumMa (B BONbLLIMHCT-
Be cnyvaee Ha 10%). Jaenenve npuxuma (py) LedAcTByeT
Ha NOBEPXHOCTL YNPaBAeHWA U OCHOBHYIO NOBEPXHOCTL Kna-
naHa (nos. 060) , obecneunBaloWwero AasneHne NpuXxuma, 1
NEPXWAT 3aTBOP KManaHa 3a CYET COOTHOLUEHWUA AEWCTBYHO-
WMX YCUNWA Ha nosepxHocTb ynpaenedua (107% x py) K
ocHoeHoW nosepxHocTu {100% x py) 3akpbiTeiM. Mpn pei-
CTBUM [aBMeHWA MPUKMMa HA MOBEPXHOCTb YMNpaBleHWA W
OCHOBHbIW KnanaH (no3. 060), oBecnevynBaoWuiA BblABUXKE-
Hue pabouero NOPLUHA, TaKXe 3aKpbiBaeTcA ( KnanaH ynpa-
BneHuA, nos. 010, — 8 HOPMAaNLHOM MONOXKEHUU ), TaK KaK
YNPaBnAWAA OrpaHNYMTENbHBIA Knanad WMeeT YCTaBKY
3HAYUTENBHO Bbille AABNEHUA NPUXKMMA U COOTHOLUEHME MNO-
BEPXHOCTEN TaKoe e, KakK W KnanaH, obecneynsarowmin aa-
BneHue npuxuma (107% — noeepxHocTs ynpaenenua; 100%
— OCHOBHaA MoBepxHocTs) . [laBneHve npuxuma AeicTeyeT
uepes nepekniouarolwmin kKnanad (nos. 071) Ha noBepxHoCcTs
ynpasneHdna knanaHa (nos. 070) w 3akpeiBaeT COOTBETCT-
BYIOLWMA KnanaH NpoTUB AEACTBUA AaBNEHUA NpUXkuma, T.e.
TemM CaMbIM U MPOTUE AaBNEHWUA LUPKYNALUN,

Mpu HopmanbHoM nonokexun knanaHa (nos. 034} noeepx-
HocTb ynpaeneHua Ay Knanada {nos. 030) pasrpy»keHa.
KnanaHbl (nos. 070 1 080) , kKak y»ke BbINO onucaHo, 3aKpkl-
Tol. [laBneHue UMPKYNAUMM P OTKPbIBaeT Knanad (noa.
030) npotue ycunua npyxuHbl. [ToTok oT Hacoca nocTyna-
eT C AaBMeHMeM UVMPKYNALWW, ONpefenAemMbiM YCUITMEM 3a-
NMPatoLLEel NPYUHbI LUPKYNALWOHHOIO KnanaHa (no3. 030)
M YCNOBMAMW Ha ycTaHOBKe (Hanpumep, ruapaBnuyecKum
conpoTUeneHnem TpyBONpPOBOAOE ) , B EMKOCTD,

Mpu HepaboyemM MONOXKEHWU npecca HeoBXxoAMMO MOMHWTB,
yTo KnanaHbl (no3. 0501 060) , a TakyKe ynpaBnAOLWWA Kna-
naH {(nos. 010) He ABRAKTCA abBCONKTHO MEPMETUYHBIMU W
nopLUeHb BMECTe C MYaHCOHOM MOTYT MO3TOMY C TeYeHWeMm
BpPEMEHMW NOCTENeHHO ONycKaTheA.

Puc. 170: Modyns ynpasneHus npeccom.
Onepayua: Hepaboyee NONOMEHUE
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Mpumepbl BLINOMHEHHbIX CXEM YNPABNEHUA C NPUMEHEHUEM 2- TMHENRHbIX BCTPOEHHBbIX KNanaHos

Cxema yCKOpPEHHOro xopa

Cxema yckopeHHoOro xoaa obecrneynMBaeT BO3MOXHOCTb Obi-
CTPOro BbIABWKEHWA MOPLUHA € MyaHCOHOM 3a cyYeT AeACT-
BWA CUNbl TAXeCTWU. B Hayane cxemMbl YCKOpPEHHOr o Xoaa no-
TOK OT Hacoca MoOAaeTCA K 3anopLUHeBOMY MpPOCTPaHCTBY
pabBouero umnuHApa. ATUM UCKNKOYaeTCA 3aAeprKiKa nepexnio-
YeHUA MpW Nepexole OT PeXXMMa YCKOPEHHOro Xoja K npec-
copaHuio. Mpwu cpabaTtsiBaHUM ynNpaBnAKLWEro knanaxa (nos.
034) nopgava rMApaBAWYECKOro Macna nepeknioYaeTcA Ha
NoBepxHOCTh ynpaeneHWMA KnanaHa (nos.030), B pesyneTa-
Te 4Yero ero gaeneHnA ByaeT AelCTBOBaTb Ha y3en NOAKIIo-
yewma P ynpasnAowero orpaHWuMTeNnsLHOro Knanada (nos.
032). N ecnw paeneHwe B y3ne noaknwoueHrA P npesbicuT
yCTaBKY YNpaBnAKLEro OrpaHUYMTensHoro KnanaHa (nos.
032), To NOTOK M3 NUHUK ynpaeneHuA byaeT cbpackiBaThCA
B eMKOCTb. [MoToK B NuHMKM ynpaBneHnAa obecneyneaet nepe-
naj AaBneHuA 3a cyeT Npoxopna vepes conno (nos. 031).

[asnexve nepea connom COOTBETCTBYET AaBMNEHUIO Hacoca, a
3HAYMT U NaBNEeHUI0 Ha OCHOBHY MOBEPXHOCTL Ap KnanaHa
(no3.030) . [laBneHue ke NPOTOYHOrO Machna B NMHWUK ynpa-
BNEHWA Ha NOBEPXHOCTL ynpaenenna Ay knanaHa (nos.030)
COOTBETCTBYET AaBNeHuto Hacoca MuHyc Ap conna. Ecnu ne-
penan paeneHua Ha conne (noz.031) noebicuTeA, To u3ame-
HUTCA, CNefoBaTenbHO, M COOTHOLUEHWE YCUNWA, AelCTBYO-
LMX Ha OCHOBHYIO NOBEPXHOCTh KnanaHa (nos.030) u no-
BEPXHOCTb YNPaBfeHWA B NOMb3y YCUNUA, AeWCTBYHOLLErO Ha
OCHOBHYI nosepxHocTb. Knanaw (no3. 030} oTkpbiBaeTcA U
paboTaeT Kak KnamaH orpaHW4yeHWA pasneHuA. Tpebyemoe
NaBneHue cUCTEMbl MOXKET BbITb YCTAHOBNEHO Ha NUIOTHOM
knanare (nos. 032).

Mpw BKNOYEHHbIX YyNpaBnALWMX KnanaHax (nos. 010 1 020)
YNpaBnAoLWwan NoBepxHocTs knanaHa (no3. 060) pasrpyxa-
eTCA B eMKOCTh W KOMbLEBOe MpOCTPaHCTBO pabouyero uwu-
NUHAPa coeauHAETCA ¢ eMKOocTb. IMOTOK OT Hacoca nocTy-
naeT 4Yepe3s knanaH (no3.080) Kk nopwHo paBoyero UUAKWH-
apa. MNoplweHs ¢ MyaHCOHOM BbIABUraeTcA noj AeACTBMEM
CUNbl TAXXECTU BHW3 N BbITECHAET Macno M3 KOHbLleBGﬁ no-
nocTn paboyero uunuMHapa B eMKOCTb.

CKOpPOCTL BbIABWMMEHUA MOPLUHA YCTaHaBNWBAETCA NpW Mo-
MOLLM CUCTEMbI OFPaHMYeHMA X0Aa 3aTBOPa Ha KnanaHe {(nos.
060) , koTopbIi paboTaeT KaK perynaTop pacxoaa.

Tak Kak nNpu BbICOKOW CKOPOCTU BbIABUKEHWA MOPLUHA NO-
TOK Macrna OT Hacoca OoKa3blBaeTCA HEAOCTaTO4YHbLIM AnA 3a-
NnonHeHWA ocBobOAMBLIErOCA NMPOCTPAHCTBA B LMNWHAPE, TO
B 3arnoplHeBor nonoctu pabouero umnuHipa obpasyeTca
pazrpaxeHue. W Torpa oTKpbiBaeTCA HanOMHUTENbHbIN KNa-
naH, AarLnii BO3HOXHOCTL BCAChiBaHWA Macna U3 eMKocTU
B LUNUHAP.

Pue. 171:
Modyns ynpaenenus npeccom.
Onepayur: ycKOpPeHHsIU X00.
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anMprI BbINONHEHHbIX CXeM ynpaBneHWA C NpUMeHeHNEM 2-NUHEWHBIX BCTPOEHHBIX KNanaHos

MpeccoBanne

MNpu npeccoBaHWu B BO3BYXKAEGHHOM COCTOAHWM OCTalOTCA
Tonbko MarHuTel Y 2a n Y 3. Ona obecrniedeHnA MaKcumanb-
HO paBHOMEPHOM 3afePXKKW NpW nepexoae OT YCKOPEHHOTO
X0Ad K MpeccoBaHwio HeoBX0AMMO MUHUMW3UPOBAThE NMAKN
[aBNeHWA, BOSHUKaIOLIWE NPY NEPEKITIOYEHWW C PeXKUMa yC-
KOPEHHOI G X0Aa Ha PeXX1M NpPeccoBaHuA.

Puc. 172:

Modyns ynpaeneHus npeccom.
OnepayuA: npeccosaHue.

YToBbl AepaTb B 3aKPLITOM MOMOXEHUW Pa3rpy30YHbIA
knanaH (noz.090) W UMPKYNAUWOHHLIA KnanaH (nos. 030),
ynpaenaowui  knanad (no3.034) octaeTcA BO BKIOYeH-
HOM ronoxenun. JlaBneHve Hacoca or paHMYUBAETCA Ha Kna-
naHe {no3.032).

Ynpasnawowwmin knanat (nos. 020) Takxe ocTaeTcA BO BKNO-
YeHHOM MOMOMEeHWM, NOTOK Macna OT Hacoca MocTynaet Aa- ‘ S

nee vepes knanaH (no3.080) k 3anopluHeBOW NOMOCTH pa- e ———
BGoyero UMNUHAPA. ppe=————

Ecnu 6\/,D.BT naH curHan gatymkKa I'IEDBMEIJ.leHMIﬁ ANA KakKoro- |

TO OMpPeAesieHHOr o NONOXEeHWA WTOKa NOPLUHA, TO yNpaena- ‘ 1

owuii knanaH (nos. 010) 6yaeT nepexkniodeH BHOBbL B HOP- w ¢ - - -

ManbHoe nonoskexue. B pesynbTaTte 3TOro cHavana 3aKpoert- X1 (001
.

cA KknanaH, obecnevyvBalolWLMiA BbIABUKEHWE MOPLUHA, 8 KONb-
uesan nonocTe pabouero uwnuHapa Gonee He ByaeT coeau- |
HEHa C EMKOCTbHO. |

CnegoBatensHo, AaBfeHUe B KONbLEBOW NONOCTU BO3PacTeT. g
KnanaH gaBneHuA rNpu»KWma oTKPOETCA, KakK TONbKO B KONb- |
LeBol nonoctu GyaeT NpeBbLILIEHO AaBneHWe npuxkuma. Be- [ N NY x
fIMYMHA XO0Ja OTNMPaHWA KnanaHa RaBNeHWA NpYKKuma cor- | . N Y
fnacoBaHa ¢ KONMWYecTBOM OTBOAMMOrC Macna npu cKopocTu | : H
NPECCOBaHWA MpPW NOMOLLW CUCTEMbI OrpaHuueHua xona. Ho i M2l A &1 ,o)(@
yepes HeBONbLLOE CEYEHWE OTMUPaHWA KranaHa faBneHnA = ’

NpWX1MMa He MOXKeT OTBOAMTLCA [OCTaTOMHOE KOMW4YecTBO
macna. Mo3Tomy aaBneHue B KOfbUEBOW nonocTu paboyero
umnuuapa Byaer sBo3pacTaTb A0 Tex Nop, NOKa NoBepxHOCTL
yNpaBAeHWA KnanmaHa BblABWKeHUA rnopHA (no3. 060) He
ByneT coeauHeHa NPY NOMOLUM YNPaBnAOLLEr o KnanaHa (nos. {
062) ¢ eMKOCTbIO (BbINOAHEHWE HYHKLUWM MO AABNEHWIO, KaK
Ha knanaHe (no3.030) ). 3apepxKa Npu nepexofe C YCKO-
PEHHOro X043 Ha PeXKMM NPeccoBaHWA 3aKOHYeHa, ecnu Aas-
neHne B KonbUeBoW nonocTy paboyero uunuHapa npubnusv-
Noch K AaBneH o NpyUXxnuma.

Korpa ckopocTb ABWMXEHWA MOPLIHA CHU3WTCA AO CKOPOCTH
MPeccoBaHWA, HarnofHWUTENbHBIM KnanaH 3aKPOETCA 3a cueT i
CHUXEHWA aaBneHnAa B pabouem uwnuHape. OTBOAMMEA U3
KOMNbLEBOW MONOCTU XNAKOCTL BbITECHAETCA NPW AaBreHnmn
npvxkuma uepes knanad (nos.050) B emkocTs. lNepexoa c |
peMMa YCKOPEHHOro XOfa Ha PexkuM MpeccoBaHuA npou-

3BoanTCcA DeccTyneHuYaTo. {

Takum o06pa3zoM MaKCUManbHO BO3MOXKHOE CTaTuyeckoe

ycunue Ha WwToke nopluHA 6e3 yyeTa cun TPEHWA COCTaBNAET! | onepauua Y1 Y2a | Y2b | Y3
FI‘IpeC.MﬂKC. = AK . po + FG = Aﬁ * PH OCTaHOB
Ak = NOBEPXHOCTb NOPLUHA Paboyero LUNMHApPa yckopenHbiixon | @ ® ®
AR = KonbLEBaA NOBEPXHOCTL PaBoyero WWNUHAPA npeccoeaHne | » ®
po = YCTaBKa Mo AaBMeHWIo Ha KnanaHe nos. 032
‘ LeKomnpeccun
PH = YcTaBKa Mo AaBNeHWIo NpuxKKMMa Ha knanade nos. 052 |
Fg = ycunue oT Harpysku 1 cobcTBeHHOro Beca 06paTHbIN XopA ®
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Ynpaenawowwin knanaH {nos. 034) Tak»Ke ocTaeTcA BO BpemA
NpeccoBaHMA BO BKIIIOYEHHOM MONOXKeHuW, 4Tobbl AepaTh
3aKpbITbIMW Pa3rpy304HbIA KnanaHd (no3.090) 1 uupkyna-
UMOHHBIA KnanaH (nos. 030) .

[JaeneHue Hacoca OFpaHWY4EHO YCTaBKOW MO AaBMEHUIO Ha
knanade (no3.032). KnanaHel, BbINOAHALWME GYHKUUK
nepeknioyeHna paboyero UWNWHAPA, NPEACTaBMAT coboin
OTLAENbHbIE KOMMYTaUWOHHbIE 3NeMeHTbl C WHAWBUAYanb-
HbiM ynpasnenvem. Ecnu, Harpumep, Konblesas nonoctb

ByfeT oTceveHa HEnpaBWNbHLIM COEAUHEHWEM OT eMKOCTH,
a noplueHs B 310 BpemA ByAeT HaxoAWTLCA NOA AaBIIEHUEM,
TO NONYYUTCA NPEBbILIeHUE AaBNEHNA B KONbLUEBOW Kamepe,
Bbi3BaHHOE JABMNEHWEM Ha NOpPLUEHb { COOTHOLLEHWE NOBEPX-
HOCTEl = COOTHOLLUEHWE AABNEHWH) .

Y1obbl M306exaTL yulepba, oBYCNOBNEHHOro HenpaBwWnb-
HbIM cpabaTbiBaHMeM, KOMbLEBaA NOMOCTb 3aluMileHa He-
MoCpeAcTBEHHO ynpaBnAemsiM KnanaHom (nos. 100).
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Dexkomnpeccun

MNocne npeccoBaHWA Mepes MNEpPEKOYEHWEM CXeMbl Ha pe-
UM oBpaTHOro XoAa HaxoAHALLEECA NOA AaBNEHNEM Macno
B MOPLIHEBOA nonocTu u B TpybBonpoeoge AonXHO BbiTh
COPOCCENVMPOBAHO MOA KOHTPONEM ANA MpefoTBpalleHWA
HEHY>XHbIX Harpy3oK Ha YnnoTHEHWA, KNnanaHbl U NUHWUW B
pesynbTaTe rMAPaBAUYECKUX YAGPOB B CUCTEME B LENOM W
ocobeHHo B 06BA3Ke emkocTu. Kpome Toro Heobxoanwmo
COCTaBWUTb CXEMY OTBOAA Macha OT Hacoca HeMoCcpeaCTBEHHO
B eMKOCTb.

Bce knanaHb! yNpaeneHuA NepeKntodeHbl — Kak U ANA Hepa-
6Goyero NONOXeHWA Npecca — B HOpManbHOe NONOXeHWe.

3aTBOp UMPKYynNAUMOHHOro KranaHa (nos.030) oTkpbiBaeT-
cA, TaK KaK NONOCTL YNPaBMNeHWA ero CoeanHeHa npu nomMo-

wu knanaHa {nos. 034} c emkoctbio. Mpu paboTe B cxeme —Mi

UMPKYNALMK NOBEPXHOCTL YMNpPaBlieHWA Pa3rpy304HOTo Kna-
naHa (no3. 090) ToXke coeamHeHa ¢ emMKoOCTbo. Ha ocHoByo
noeepxHocTb Ap pa3rpy3oyHoro knanawa (nos.090) pei-
CTBYET flaBsieHne NPeccoBaHuA.

PasrpysouHbiii KnanaH (no3.090) oTkpblBaeTcA Yycunvem
npeccosaHuAa. Macno 13 3anopLUHEBOW MONOCTU ApoCCenu-
pyeTcA B éMKOCTb. Mpy NOMOLLM CUCTEMBI OFPAHUYEHUA XO-
[a 3aTBOPa pa3rpy304HOr0 KnanaHa BpeMA  AeKoMMpeccy
MOeT BLITh COrnacoBaHo € TEXHWYECKOW XapaKTepucTUKON
MallMHHOro 06opYyAOBaHNA ( pasmMeps! LUWMNWHAPa, BenuunHa
DaBfeHWA NpPeccoBaHnA U T.4.) .

onepaumA Y1 | Y2a | Y2b | Y3

OCTaHOB

YCKOPEHHbIN X04

npeccoeaHne

T e
| AeKomnpeccA

Puc. 173: i oBpaTHbIN X04
Modynb ynpasneHus NPeccom.
Onepayun: 0eKomMnpeccud. b
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O6paTHbIA X0A

HanonHuTenbHbIM KnanaH OTKPbLIBABTCA MYTEM MepeKnoye-
HWA BHEWHEro ynpaenAoLWero KnanaHa.

B pesynbTaTe o6patHOro xoAa nopweHs pabouero LMNMHApPa
BMECTE CO LUTOKOM W Fpy30M nepemMellaeTcA obpaTHO Ha Mc-
XOAHYIO NO3MUMIO.

OBbeMHbIN pacxol Hacoca HanpaBNAETCA HenocpencTBeHHO
K KONbLEBOK Kamepe paboyero uunuvHapa.

Ynpasnatowwmin knanaH (nos.034) sknioyaetca, nepenyck-
Hol knanaH (no3.030) 3akpbiBaetcA. Ob6beMHbIA pacxog
Hacoca He MOXKeT Ternepb NOCTynaTh Gonbwe K 6aKky v Hapa-
cTaeT AaBneHue ANA NPUNOAHUMaHWA NOPLUHA C FPY30Mm.

Ynpasnawwwe knanaxa (nos. 020 u 010) HaxonATcA Ha oc- [8 ¢ —M1

001

HOBHOM MONOEHWW, BCNEACTBME 3TOFO BCTPOEHHbIE Knana- (? < = =
Ha (noz. 060 1 080) yaep>kMBalOTCA B 3aKPbITOM COCTOAHWM. X1r

[aBnexue Hacoca B HanM4yMM Ha OCHOBHOWN NOBEPXHOCTU Ap
knanaHa (nos. 070) 1 noBbiwaeTcA A0 Tex nop, noka pabo-
YaA KWAKOCTb Ha MOBEPXHOCTW ynpaBreHwA knanaHa (nos.
070) He BbITECHWTCA Yepes NepeKnaHoit knanax (nos3.71) K

KonbLesoi Kamepe pabovero unnunapa. O6beMHbIW pacxoa é
/.

Hacoca nocTynaeT 4epez Knanad (nos.070) B konbueByto
Kamepy paGovero uMnvHApa U NepeaBwraeT NOPLUEHL BBEPX.
MNop BO3aeicTBMEM AaBNEHWA B KONMbLEBOW KaMepe noaaep- ‘ H |
KWBAIOTCA 3aKPLITbIMKU KnanaHa (nosz. 050 u 060). Hanop- M2l A m,o):(@_fw@
HaA XWAKOCTb B PacnofoXeHHOW HanpoTUE NOPLUHEBON NO-
NOCTW HaNpPaBnAETCA YepPe3 OTKPLITbIA HANONHUTENEHBIA Kna-
naH K baky. O6paTHbiA xon 6yaeT 3aKOH4YEH, KOFAa NopLieHb
LOCTUrHET CHOBa BepxHel McxoaHoW nosuuuu. Mepea Tem,
Kak ByAeT HauMHaTbCA HOBbIA UMKN npecca, NepexnoyanT-
CA Ha BEPXHEM UCXOAHOM MOSIOXKEHUV NOPLLUHA BCE yNpaBnA-
IOLWME KNnanaHa Ha OCHOBHYH MO3ULMIO.

pursasi——y
r

onepauua Y1 Y2a | Y2b | Y3
0CTaHOB
yCKopeHHbili xon | @ () ]
npeccosaHune @ @
AeKomnpeccus

Puc. 174: permexon | | | | @

Modyns npecca, yHKyUA:
obparceil xo0 NS =
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2. Cuctema ynpaBneHnAa BepTUKaNbHOro cTaHka

ANA HAPYXHOIro NpoTArnBaHUA

B paHHOM cnyvae cxema BbINofHeHa B Buae bnoka ynpaene-
HWA CO BCTPOEHHbLIMM M NMPUCTPOEHHBIMU KNanaHamu.

OcHoBaHWeM ANA UCNONb30BaHWMA B faHHOM cnyvae 2-nuHen-
HbIX BCTPOEHHLIX KflanaHoB ABMAETCA HeoBxoauMocTb npu-
MeHEHMA pa3NMYHbIX TMNOPa3MepoB KNnanaHoe i obycroeneH-
HbI 3TMM BONbLLUOKA CMEKTP CKOPOCTEN, Pa3nuyHbIX ANA Kax-
[OF0 TUNa MalwuHHoro o6opynoBaHWA.

Tak, Hanpyumep, HEOBXOAWMbIE pacXoibl NeXxaT 8 AnanasoHe
ot 50 no 1900 nuTpoB B MUHYTY.

MpuHuun peiacTauA

O6ecneyeHne CUCTEMbI TUAPABAWYECKON MXWAKOCTLIO OCY-
LecTBAAGTCA MPWU MOMOLLM PEryNIMPYEMOro Hacoca C anex-
TPOHHOW YCTAaHOBKOI 3a4aHMA NO pacxony WU AaBfeHUIo.

HopmanbHoe nonoxexue (3neMeHTbl YNpaBneHWa He AencT-
BYHOT) .

PazenBaemMoe Hacocom AaeBneHve AelCcTBYeT Ha ysen nog-
KnioveHUA A 2-NWHellHbIX BCTpoeHHbIX KnanaHvoe (1.0) u
(3.0). OaHoBpeMeHHO 3TO e [JaBneHue [OeWCTByeT uepes
nWHWIC ynpasneHua (enTeiii useT), o6paTHbIA KNanaH (4),
a TakyKe NunoTHbIM knanad (1.1) Ha ysen noaknwoveHna T
orpaHuuMTensHoro knanaHa (2.1), KoTopbIiA 3a cyeT 3Toro
YAEepP>XXWBaeTCcA B 3aKpPbLITOM MONOXEHWUW. TouHo Tak»ke 3TO
JaBneHue peicTByeT 4epes Knanad (1.1, oT y3na noaknwye-
Hua P k yany B) B nonoctu pasmelleHus NpyXuHbl Knana-
Ha {1.0) v aononuuTensHo 4Yepes Knanad (1.1, oT y3na noa-
kntoveHnAa P k yany A), a Takoke knanad (3.1} B nonoctu
pasmeLLeHnA Npy>»kuHbl Knanada (3.0) . Takum o6pazom oba
2-NMHeRHbIX BCTPOEHHBLIX KNanaHa 0Ka3biBaloTCA 3anepTsl-
MW B HanpasneHWn NoToKa oT y3na nogknioveHna A K ysny
B. [eiicTeylolWee Ha UMNWHAD fAaBneHve oT coBecTBeHHOro
BeCa MOPLUHA U NPOTAXKMW TOXKE AEPKUT 2-NUHENAHbIA BCTPO-
eHHbIA KnanaH Yepes NMUHWMIO ynpasreHwA {6) B 3akpbiTom
NONoXeHWUU.

,D,J'IH BbINONHEHWA NPOTArMBaHWA BKNIOYAaKOTCA MarHMThl Kna-
navoB (1.1 1 2.1). MNpu aToMm 0AHOBPEMEHHO NPOM3BOANTCA
yCTaHOBKa 3afaHWA No AaBlEHWIO U PacxoAy Ha Hacoce. [lae-
AeHMe ynpaBrneHuA aedcTeyeT 4Yepes knanad (1.1, oT yana
noaknoveHna P k yany B) Ha yzen nogkntouyeHnAa X Knana-
Ha (1.0), KOTOpbLIA 3a CYeT ITOro OCTAETCA B 3aKPbITOM Mo-
noxenun. W HaobopoT: Ha 2-NMHelHOM BCTPOEHHOM Knana-
He (3.0) nonocTk pasmeluLeHWA NPY>uUHbI {a Takke y3en noa-
knioveHnAa T knanaHa 2.1) oKa3sbiBAKTCA PasrpyKeHbiMi.
MmapaBnnyeckan »WAKOCTL MOCTYMNaeT OT Hacoca nocne ys-
na nogkntoveHnA A (KpacHbiii ugeT) u B (3eneHbiit uet) B
UMAWHAP Ha CTOPOHY WTOKA, KOTOPbIN, ABUraAch BHUZ, W
obecrneynBaeT BbIMNONHEHWE NPOTArMBAHWA.

OTBOAWMAERA CO CTOPOHbI MOPLIHA MMApaBNUYecKan XnaKocTb
BbITECHAETCA B BMKOCTb 4Y4epe3 2-NUHelHbI BCTPOEHHbIA
knanaH (2.0} NpPOTWMB YCTaHOBMNEHHOro Ha MNWNOTHOM Kna-
nave (2.1) conpoTtusreHus { npotusoaaenenve 24 6ap) .

138

[nA BoinonHeHuA oBpaTHOro xoAa BKNKOUYAKTCA MarHit “b”
(#a knanane 1.1) un marduT "a” (Ha knanaxe 3.1) . OrpaHu-
unTenbHbIA Knanad (2.1) 6nokuposaH. OgHoBpemMeHHO Yepes
pacnpeaenuTensHblid knanaH (1.1) pasrpy»aetca nonocTs
pasMeLLeHuA Npy»*KuHel knanawa (1.0) .

MoTok oT Hacoca NocTynaeT OT y3na NoAKnYeHuA A yYepes
y3en B B sanopluHeBYl0 NonocTb UMNWHAPE. 2-NWUHEAHbIN
BCTpOeHHbI KnanaH (2.0} 3akpeiT. MoplleHs BeigBUraeTca,
YTO B A@HHOM CMyyYae M ABNAETCA 06pPaTHLEIM XOA0M MPOTAX-
Ku. MmapaBnuyeckan »}XUAKOCTL U3 KOMNbLUEBOW NONOCTU LU-
nuHapa (Co CTOPOHbLI WTOKa) BHOBbL OTBOAMTCA NPOTUB Aeid-
cTBUA Npy»uHbl KnanaHa (3.0) oT yana noaknwoveHuA B
yepes y3sen A B nuHUIO Hacoca. B paHHOM cnyuvae npeacrtae-
neHa gudpepeHuMansHanA cxema ynpaBneHua.
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3. CoeauHuTenbHbIN BNOK B cUcTeme

LWEeHTPann3oBaHHOIoO macnocHabxeHua

Ha cxeme (pucyrnox 176) npeacTaBneH CoOeanMHWUTENbHbIA
6noKk ANA Kakoh-Hubyab ycTaHOBKM (B BOMbLIMHCTBE Cny-
yaeB ANA Kakoro-Hubyas metannoobpabaTbiBaloWwero crau-
Ka), NOAKAKYEHHOR K LEHTpan1M3oBaHHOM cucTemMe macroc-
HaB>KeHWA.

Mpu ueHTpanW3oBaHHON cucTeMe MacnocHabkeHWA nojada
Macna Ha KakKoW-HuByab NOTOYHOW NWHWMK BIMNONHAETCA He
WHOMBMAYaNbHbIMW ANA KaXXA0ro CTaHKa rmapaBiniyecKumMm
arperatamu, @ OAHUM LEHTPanW30BaHHbIM, C KOTOPbLIM BCe
CTaHKW COEAWHEHbI NPU MOMOLM KOMbLEBLIX CUCTEM Tpy-
Bonposopos (P — Hacoc, T — eMKOCTb) .

Tak Kak oTAenbHble CTaHKKW paboTarT ¢ pasnu4YHbLIMKA pac-
X04aMW U JaBMNEHUAMKM M KPOME TOro AONMHBI UMETbL BO3-
MOHOCTb MHAWBUAYANBHOMO BKIHOYEHUA W OTKKUYEHUA, B
oTBOMaX K KawAOMy CTaHKYy AOM*Hbi BbiTb YCTaHOBIEHbI
COOTBETCTBYHLLWE 3NIEMEHTbI YNPaBleHUA.

Ho u4T0o6bl HeCMOTPA Ha pa3nuuHbie Pacxofb! M AaBfeHWA
MOHO Bbino yHWdMUWPOBATL CBA3WM BbIN MCNOMb30BaH Co-
efMHUTENLHbIN BNOK C 2-NUHERHbIMW BCTPOBHHLIMU Knana-
Hamu,

CoeavHeHWe cTaHKa C KONbUEBOW CMCTEMOW mMacnonojavu
unu oTceuka oT Hee (4epes y3en B) npowzsoauTcAa npu no-
MOLLK 2-NNHelRHoro BcTpoeHHoro knanaa (1.0), BeinonHA-
10WEero thyHKLWIO NepeKnioYeHaA, Yepes y3en NoAKIoYeHA
A, a TaKKe NepeKnoYeHneM NoToKa OT Y3Na NoAKIMHYeHWA
B k yany A.

Mpu HopMankHOM NONOXeHuK NunoTHoro knanaxa (1.1) npo-
XOA B 2-NUHEMHOM BCTPOEHHOM KnanaHe oT y3fa noakno-
yenma A K yany B repmetwuHo 3akpseiT. [AnA Toro, 4Tobb!
UCKIOYUTL YTEUKY M HAa NMNOTHOM KnanaHe B A4aHHOM chy-
yae BbIN MCNONL3OBAH pacrnpeaennTenbHbId CefenbHbIA Kna-
naH {cMm. cTp. 47, " 2-nnHelHkIA BCTPOEHHLIA KnanaH. PyHk-
umn nepexnoyeHua”). Korpa nunoTHeii kKnanaH (1.1) sknio-
YeH, MPOW3BOAUTCA Pasrpyska MoMoCcTW pasMeLLeHua npy-
>kMHbI KnanaHa ( 1.0) . CeA3b MeXAy CTaHKOM M KOMbLEBOMn
cucTeMol MacnocHab)eHua BbinonHeHa. Pacxon moxkeT pe-
rynupoBaThCA NPW NOMOLUM YCTaHOBMNEHHOW B KPbILWKeE Kna-
naHa CUCTEMbI Or paHU4eHWA xoaa 3aTteopa (1.2) .

OnA perynupoBaHWA AABNeHWA CUCTEMbl NMPUMEHUTENBHO K
KaXKAOMY CTaHKY WMCMonb3yeTcA 2-NWHelHbIW BCTPOEHHbLIN
knanau (2.0) kak noHwxatowmii (cm. pasgen 2.2 “Hopmans-
HO 3aKpPbiTbIA MOHMMXKAKOLWMWIA KnanaH ¢ PyYHOW yCTaHOBKOWM
3agaHuA ", cTp. 92) .
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Puc. 176: Coedurutenstsil 60K 8 YeHTPaMU308aHHOU CUCTEME MACIOCHabMeHUR
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HacToawmit yuebHnK u cnpaBouHuk pupmbl MaHHecmaHH PekcpoT
COMIEPXKUT CNeayloLine OCHOBHbIE pa3fenbl:

BeeneHue B TEXHUYECKME OCHOBBI 2-fIMHENHbIX BCTPOEHHbIX KNanaHoB. — 2-fuHen-
Hble BCTPOEHHble KnanaHbl. PyHKUMKN nepeknioveHna. — PyHKUUM nepeKnioveHuA.
BapuaHTb! MCNOMHEHMA U YKa3aHUA No UCNONb30BaHUIO. — 2-fANHelHble BCTPOEHHblEe
Knanaubl. PyHKUMM NO AaBneHuto. — 2-NuHeiHble BCTPOEHHble KnanaHbl. Perynupo-
BaHue pacxosia. — [locTpoeHue cxem ynpaBneHua ¢ NpUMeHeHUeM 2 -ANHenHbIX BCTPO-
eHHbIX KnanaHoB. — [1puMepbl BbINONHEHHBIX CXeM YNPaBneHnA ¢ NpUMeHeHem 2-
JNIMHENHbIX BCTPOEHHbIX KnarnaHoB.

[lo HacToAULero BpeMeHu B cepun “Y4ebHbliA Kypc No ruapaBavke” BbilUIW B CBET:

“OCHOBbI U KOMMOHEHTbI Fruapasnukn”; YuebHbld Kypc no ruapasnuke, Tom 1.

" [ponopuuoHanbHble 1 cepBoKnanaHbl”; YuebHblil Kypc No ruapasnuke, Tom 2.

" N poeKTMPOBaHME 1 COOPY>KEHME FMAPOYCTaHOBOK"”; YuebHbIn Kypc no ruapasnuke, Tom 3.
" 2-NMHEeNHble BCTPOEHHbIE KnanaHbl”; YueBHbIli Kypc no ruapaBnuke, Tom 4.

L

"MaHHecmaHH Pexcpot TmM6X "’ Moutosein Awmk 340 [1 8770 Jlop Ha MaiHe
tenecon (09352) 180 tenekc 06-89418
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