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KHura " Yue6HbI Kypc ruapaBnuKku’” paer npeAcrtasnedHue 0 rMapaBAuYecKom o6o-
PYAOBAHWM.

OcHoesl hU3WKKU, U3NaraemMbie B 3TOW KHUre, obner4awT noHumaHue 3aKOHOB rua-
paBnuku. MHOrouncnenHsle NpaKTU4eCKUe NPUMEPLI, ONWUCAHHBIE B Ha4yane KHWru,
AEMOHCTPUPYIOT LUMPOKHWE BO3MOXHOCTU NPUMEHEH WA TMAPABAMKH.

B kHure noapo6HO M3N0oXeHbl HasHaueHue U hYHKUMM OTAENbHbIX FMAPABANYECKNX
3NeMEeHTOR, TAKMX KaK HacocChl, FTMAPOABUraTeny, rMAPOLMIUHAPSLI, 3aNOpHLIe KNana-
Hbl, pacnpefennTeni, HanopHsIe KNanaHbl, NOTOYHbIE KNaNaHbl, NPONOPUXOHaNbHLIE
KNanaHel, CEPBOKNaNaHbl, rTMAPOAaKKYMYNATOPbI W BCOMOraTenbHoe 06opyaoBaHue.

B kHWre paccKa3sbiBaeTCA O COCAMHMTENLHLIX apmMaTypax, ruapoarperarax u ruppo-
YCTaHOBKaX.

B 3aknioMeHMM NPUBOAATCA NPUHUKANKANBHBIE CXEMb! FTMAPABNMYECKMX CUCTEM C NO-
Apo6HLIM onucaHuem MX QYHKLUMA U pacyeTHble hopmynbl.

W3OATENLCTBO " MaHHecmaHH Pexkcpot TmBX "
Moutosbin AWK 340
A 8770 Nop Ha Maine
tenecpon (09352) 180
Tenekc 06-89418

TUNOrPA®UA “Bunnu WnokHyHr
[pachmyeckoe NpeanpuATHE
rm6X u Ko.KI”,
MapkTxanaeHdensa

NMNTOrPAD NN "“OcppceTHan TunorpacduAa Xensa ",
Bropubypr

®QOTONrPAGUN W " MaHHecmaHH Pekcpot Tm6X ", Nop
M30BPAXEHWA NPUBEOPOB “Mmapomatuk’’, Ynem
" BpoHuHrxayc'', Xop6
" Xupak’’, 3ynsubax

HOMEP W3AAHWUA RSU 00301 / 5.80

Bb160poYHLIN Nepesoa 1
nepene4aTKa TeKcTa TONbKO
C pa3pelweHuA U3naTena.

Bo3MOXHBI TEKCTOBbIE U3MEHEHWA.



COAEPXAHMUE

dupma T J1. Pexcpot Tm6X""
BeeaeHue

OcHoOBHbIE NOHATHA

Macca, paBneHwue, cvna

MmapocTaTnka

MapoanHamuka

OcHOBHOW NPUHLWN OEACTBUA FUAPOCUCTEMBI

MpumeHeHne rMAPaBANKY B Pa3NNYHBIX OTPAcAAX

T'ppoHacock! U TMAPOMOTOPLI
WecTepeHHLIE HacoCk!
PoTopHo-nnacTuH4YaTbleé HacoChbl
PaguanbHO-NOpLUHEBBLIE HACOCk!
CoueTaHnA ruapomMawnH

BuHTOBOM Hacoc

AKCcHanbHO -NOPLUHEBbLIE TMAPOMAELLNHGI
ManooBopoTHEIE rMApPOABUraTenu

MppounnuHApb!
KOHCTPYKLUMA CO CTAMXKHBIMW LWMUNLKAMU

BuMHTOBaA KOHCTPYKLUMWA OBOUX KOHUOB LMNUHADPA UK
CBapHanA KOHCTPYKLMA AHWLE W

BMHTOBAA KOHCTPYKLUMA rONOBKW UMNUHAPA

Buabl kpenneHui

demncuposaHuve NOPLUHA
MoBOpOTHLIA rMAPONPUBON

3anopHble KnanaHbl

MpocTbie 0bpaTHbIE KNanaHbl

O6paTHble KnanaHbl C rMApaBnUueckoi 1e6nokupoeKoi
2/2-X0[,0Bble BCTPOEHHLIE KNanaHsl (noruyeckue anemenTsl )

Pacnpepenutenn
PacnpepenutenbHblie cefenbHble KNanaHbl

Pacnpepenurenn (30n0THUKHK)

Mono»xeHnA BKNKOYEHWA

MepekpbITUA, NepexoAHble NONOXEHUA
Pacnpepenuteny (30n0THWKW} NPAMOro ynpasneHuA

Pacnpenenutenu (3010THUKHK)

HanopHele Knanawsl

MNpeaoxpaHuTensbHbIe KNanaHe! ¢ NPAMBIM YNpasieHuem
MpenoxpaHUTenbHble KNanaHs! ¢ NpeABapUTENLHLIM YNPaBNeHem
KnanaHb! MOAKMIOMEHWA AABNEHKA C NPAMbIM YNpaBneHuem

Knanaxbl NOAKNIOYEHWA A3BNEHUA C NPeaBapUTENbHBIM YNPaBNeHWEM
KnanaHbl OTKNONEHWUA AaBNEHMA ¢ NPEABApUTENbHLIM YNpaBneHem
PeayKuWOHHBIE KNanaHel ¢ NPAMbIM YNpasneHuem

PeayKUWOHHbIE KNanaHel ¢ NpeABapuTenbHbIM YNpasneHuem

11
12
14
18

25

35
38
40
46
48
50
50
63

67
71

72
73
76

77

79
81
83
87

21

23

95
96
96
98
103

m
113
115
118
119
121
122
123



127 MoToyHble KNanaKsl

130 LpoccentHele KNanaHe! U ApoccentHsie 0BpaTHbie KNanaHb)

133 KnanaHbl 3ameaneHunA

135 MpeunsnoHHbIA apoccens

136 KnanaHs! perynupogeaHua notoka

1M KnanaHe! nponopuMoHansHoro AeiACTBUA

143 PacnpepenuTensHele KNanadsl NpONoOpPUWOHANEHOrO AEACTBWA C 3NEKTPOHHbLIM YNpaBneHem
146 K nanaH orpaH1YeHMA AaBAeHUA ¢ MarHUTOM NPoNOPUUOHANbLHOMO ABACTBUA

147 [lByxx0a0BOM KNanaH perynuposaHuA NOTOKaE C cepeoaBuraTenem NoCcTOAHHOINO ToKa
149 CepeoknanaHbl

149 PacnpeaenutencHbie cepBOKNanaHs|

1562 HanopHuie cepeoKnanaHsl

157 MMapoakKYMYANARTOPLI

163 Ochactka

163 PunsTpbl

164 BcackiBatowue hunbTpsl

165 HanopHbii hunsTp

165 CnvBHoM hunbTp

166 3anpaBoYHO - BEHTUNALMOHHBIA DUNLTP

167 Pene aasneHuA

167 Pene nasneHnA nopLiHeBOro Tuna

168 Pene pasneHunAa ¢ TpyG4aToi NpyXUHOW

168 CeneKTOpHSLIN NepexKnioyaTens MaHoMeTpa

169 3anopHbiil KnanaH mMaHomeTpa

170 Y cTpOACTBO ANA KOHTPONA AABNEHWA

170 Tennoo6mMeHHMK

171 Cuctemsl oBorpesa, TepMOCTaTbl U TEPMOMET pPbl, NOMNNABKOBbLIE BbIKNOYaTENN
173 CoeanHeHUA TPyH W NpucoeAMHUTENBHAA apmaTypa

173 MNpucoeavHuTensHaA NNUTa, 06WAA YCTaHOBOYHAA NAWTA, BNOKK ynpaeneHwnA
174 BepTukansHoe cuenneHne

176 [ OpU3OHTaNLHOE CuenneHue

181 Mapoarperarbl U TMAPOYCTAHOBKK

183 Mmapoarperate)

183 Pesepsyapsl
185 KOHCTpYKUMA pesepByapos

186 ManorabapuTHbie arperartbi

187 Arperartbl Hacoc - 6ak

188 MepeaHAA naHens (6NOYHAA KOHCTPYKUWA )

189 MepenHAA NaHenb B 3aKPbITOM UCMONHEH UK

189 MpAMOYronsHeie pesepByapsl, KPYrible pesepeyaps!

190 Arperatel ABAraTens - HacoC

191 KnanaHHble CTOWKK, KnanaHHbIE CTONbI, aKKYMYNATOPHaA cToMKa
192 Arperatbl cneuMansHoro HasHaueHus

195 Mapasnuyeckoe oGopynoBaHWe B NPOMBILLNEHHOCTH

205 MpuHuMNUansHbIe CXeMbl TUAPOCHUCTEM

223 PacueTHbie thopmynbl

226 YueGHble ruapaBnMYecK ue arperatol U TPeHaXkepbl, KYpPC 06y4eHMA ruppasnvke



dupma “ManHecmaHH Pekcpot F'm6X"”

dupma "MaHHecmanH Pekcpot Tm6X' B ropoge flop Ha
MaitHe ABNAETCA KpyneHeWlWUM W3roTOBUTENEM rapaBnn-
veckoro obopyanosaHuA B Eepone. " MaHHecmaHnH Pekcpot”’
umeet 21 dmnuanos B Espone 1 3a ee npeaenaMu u WNpPo-
KO NpeacTaBneHa Ha pbIHKax BCEro mvpa.

MpoussoacTeeHHan nporpamma dvpmbl BKNKOYaeT pacnpe-
fLenuTeny, NOTOYHbIE KNanaHbl, HaNOPHble KnanaHel, 3anop-
Hble KNanaHbl, ABYXXOA0BkIE BCTPOEHHbIE KNanaHsl, wnbep-
HblE HAcoOCbl, PAAWANbLHONOPLUHEBLIE HACOCbl, aKCManbHO-
NOpLUHEBbLIE HACOCLI WM ABWraTenu, LIECTepeHHble HAacoChl W
ABUraTenu, rmApocTaTudecKue nepesadm, LUNUHAPLI, rMApas-
nuyeckoe 060pPyAOBaHWE ANA BOALI, CEPBOrMAPaBNUKY, rma-
paBNMYECKME MaLWHbI U arperarbl.

WNanenua Hawen upmMbl NPUMEHAIOTCA B YaCHOCTK B CTaH-
KOCTpOEHWKM, B MPOW3BOACTBE YCTAHOBOK ANA WM3roToBne-
HWA NNacTMAace, B TAXKENOM MALWNHOCTPOBHUW, B CTANENUTEN-
HOW NPOMBILLNEHHOCTW, B NPOM3BOACTEE NPECCcos, B CYAOCT-
pOEHUW, B YCTAHOBKAX ANA A06b1MM HedTU B OTKPLITOM Mope
MNW Ha 3eMNK, B CeNbCKOX03AWCTBEHHOM MAaLLIMHOCTPOEHWU,
B MNPOW3BOACTBE CTPOMUTEMbHBLIX W AOPOMHbIX MaLIWH, B
NPOW3BOACTEE CTaNbHbIX KOHCTPYKUWAG B rnapococpye-
HWAX, B NOALEMHO - TRAHCNOPTHOM 060pYA0BaAHUK.

PazpaboTkoi KomnnexkcHoro obBopyaoBaHWA 3aHUMEETCA
KOHCTPYKTORCKWIA OTAEN, COCTOALWMA U3 BbICOKOKBanudw-
UMpOoBaHHbIX cneuynanuctos. B 1953 roay dmpma ' Pekcpot”
M3roTOBMNa NEPBYH NapTUIO TUMAPABNUYECKUX KNanaHos.

MNpou3BoACTBEHHOW 6a30M ANA CO3[4aHWA TMAPaBNVYECKOro
060pyAOBaHWA ABNAETCA 4YryHO-AIMTEAHLIA 3aBOA, OCHO-
BaHHLIK ewe 8 1795 roay. 3T0T 3aBOA BXOAWUT B YMCNO Be-
AYLLMX NUTEAHBIX NpeanpuATuiA EBponbl.

PasHoo6pa3zHa NPOWM3BOACTBEHHAA NPOrpamMma NUTENHOro
3aeona ''Pekcpotr’', KOTOpaA BKNKW4aeT B NPOW3BOACTBO:

cneyMansHoOro 4yryHa mapku HK;

BLICOKOMNPOYHOrO 4yryHa ANA ruapaBnuyeckux Npnbopos;
KOKMWMuHOE NUTLE YYryHa C LWApPOBUAHBIM rpadmTom
mapku GGG 40, 50 u 60;

NUTBE YYryHa C WapoOBUAHbLIM rpadMTOM B NECOK
mapku GGG 40, 50, 60 u 70
{(uyryH B KauecTBe ANA rMApPaBNMYECKOro 0BOpyLOBaAHWA);

4YTr'YH HEenpepsIBHOW PasnuBKW;
cneucnnassl.

C 1 AaHeapA 1976 ropa dmwpma "'Pexcpot”, ABNABLUIAACA
paHee CemeiHbIM NPeAnpyATUEM, Nepewwna B COBCTBEHHOCTb
KoHuepHa ‘"MaHnHecmanH AT, Oioccenspopd . B HacToAWee
BpPEMA Ha rofnoBHOM NpeanpuATUKM tupmel B ropoae fNop Ha
MaiHe paGoTatoT okono 3500 coTpyAHWKOB.

Ipynna ’'MaHHecmanH Pexkcpot’’, umetowan Gonee 10000
COTPYAAHMKOB, PacluMpAeT CBOK AEATenLHOCTb Ha MUPO-
BOM pbiHKe. "MaHHecmanH Pekcpotr” npeactaBneH B 46
cTpaHax, B 21 cTpaHe u3 HUX — JO4epHUMK hrupMamu.

BeceMa npumeyateneH ToT ¢aKT, 4TO COTPYAHWUKM, npodico-
103kl U pyKOoBOACTBO MPMbI CUMTAKOT ApPYr Apyra naprHe-
pamu B ogHOM o6uwemM aene. COTPYOHWKKN aKTUBHO y4acT-
BYIOT B Aenax (hMpPMsl, BEICTYNAA C LEHHBIMW MHULUETUBAMU.
PykoBoacTeo (hvpmbl NpeaocTaBnAeT CcOTPYAHWKAM CBO-
f6oay AeNCTBUIA, NOOWPAA UX MaTepUanbHo.

He cnyyaiHo Takan dopma COTPYAHWYECTBa, BO3HWKLUAEA Ha
tdupme 'PekcpoT’' B cepefuHe NATUOECATHbIX FOAOB, B U3-
BECTHON Mepe Onpeaenuna NOAXoA K PeLueHUI0 COUNanbHbIX
npobnem u Ha apyrux npeanpuatnax ®Pl.

370, 0AHAKO, He 03Ha4aeT, 4To ''PekcpoT’ AOCTUI BEPLUMHLI
coseplueHcTBa. Hawa hupma nocToAHHO passuBaeTcA W pac-
teT. Ho yxe ceituac oHa o6nanaeT CONUAHOR NPOVM3BOACT-
geHHOW 6330l U BbICOKOKBanMUMpPOBaHHELIM NEPCOHAN0M,
N3roTaBnvBalLWUM NPOAYKLWKD OTMYHOr O Ka4ecTea.



BeepeHue

O yem 3Ta KHMra?

Hawe nocobue 3HAKOMMWT 4nTaTenA € MUPOM TMAPABIIUKW.
FvapaBnuKa MPOMHO BOLUNE B HAWY M3Hb B Ka4ecTee HO-
BOrO, OTMUYHO 3apeKomeHpoBaBwero ceba cnocoba nepe-
Aa4n 3IHeprun. Ponb ruapasnuyecKkux NpPUBOAOB U CUCTEM
YNPaBneHWa W perynuposaHwWA NOCTOAHHO MOBbILLAETCA B
npouecce aBTOMaru3auMuM W MexaHW3aunu MpoOM3BOACTBA.
BONbWKWHCTBO COBPEMEHHbLIX BbICOKONPOU3BOAUTENBHBIX
CTaHKOB M YCTaHOBOK 4aCTMYHO WNKW NOMAHOCTbIO paboTawT
Ha rMApaBnMYecKoM ynpasneHuu.

MNmeHHo BnaroaapA NMPUMeEHEHWIo rUApPaBNUYECKUX CUCTEM
yNpagneHwWa yAanocs AOCTUIHYTh CTOMb BbICOKOQW CTEMEHW
aBTOMaTu3aLuv NPoM3BOACTBA.

OpaHaKko, He BCe AOCTaTOYHO XOpOLIO NpeAcTaBnAwT cebe,
yTo Takoe ruapasnuka. OTcloaa W BO3HWKalOWee NOPOWH
HedOBEPHE K MPUMEHEHWIO ruapasnuueckux cuctem. Cne-
AYET NOMHWUTL, 4TO TMAPABNUYECKWE CACTEeMbl XOPOLUO OC-
goeHbl. Hakonner BoraTelit onsIT ux npumMmeHeHuA. OcHOBOW
3TOr0 ONbITa ABNAETCA 3HaHWe (PUIMYECKMX 3aKOHOB U Npo-
LeccoBs, NPOTEKAKWMX B TMAPaBNUYECKWX MEXEHU3Max WU
cucTemax. Bez 3anemeHTapHbIX 3HaHWA U3MKKW 3AECb He
060ONTUCE.

Mpountas aty KHury, Bol cmoxeTe nyuwe pa3obpaTteCA B
HEKOTOPbLIX BONpocax ruipaBnuku.



OcHOBHbIE NOHATUA

Mpexae, 4em NepedTyH K AETansHOMY PaccMOTpPeHUIo BONpo-
COB FMAPaBNMKYW, HEOBX0AUMO PacCMOTPETL CamMOo NOHATHE
ruapaBanKA.

Cnogo ""ruapaBnuKa’’ NPoOMCXOAWUT OT rpeyecKoro “rugop”’,
4TO 03HayaeT '"Boaa’’. ITo NOHATWE BKM4aeT B cebA BCe
3aKOHbI, CBA3aHHEIE C BOAHOW Cpeaoun.

B HaluM OHWM NOHATWE ''ruapaenuka’’ BkAlouaeT B cebA ne-
pENaYy M PeryNupoBaHMe CUI U [IBUKEHUIA C NOMOLLLH XUA-
KOCTEM.

To ecTh B KauecTBe Cpeas!, MepeialoLlei 3Hepru, UCnosb-
3yeTcA WUAKOCTb. B BonblMHCTBE cnyyaeB MPUMEHALOTCA
MiuHepankHble macna. OgHaKo, BO3MOXHO NPUMEHEHMWE CUH-
TETUYECKMX KMOKOCTEN, BOAbI MMM 3MYNbLCWMA W3 BOAbI W
macen.

B ruapomexaHuke {MexaHWKe ABUXKEHUA MUOKOCTEN) MOXK-
HO BbIAENWUTL ABa pasdena. 3TO rMApOCTaTUKA, 3aHUMa-
LaACA M3y4eHMEM MOKOALLMXCA KUAKOCTEA (y4eHue o pas-
HOBECHbLIX COCTOAHMWAX MWAKOCTER) W ruapoavHamuKa, 3a-
HUMaIOLLAACH M3YYEHWEM ABWXEHMA >kuakocTed (TeopwA
noToka) .

Hanpumep, npobnema nepefadyy cwfbl B TUAPABIANYECKNX
ycTpOMCTBaxX paccmaTtpuBaeTcA ruapoctatukon. A npeobpa-
30BaHMe IHEPrUM NOTOKA TypBUHAMU FMAPO3NEKTPOCTaHUMA
ABNAETCA YACTO rMAPOAUHAMMWYECKOWU NPOBNEeMON.

Hwke NpUMBOAMTCA CXEMa NpeobpaszoBaHWA 3HEPrun B TWA-
panuueck oM ycTaHOBKE.

7.'Ffl_p'wédn'mﬂi:|
| nedctave -
. pabouwi oprad




OcHOBHbIe NOHATUA

PazymeeTcA, KpoOMe TMAPaBNWKKW CYLLECTBYIOT ApYyruie cno-
cobbl Nepeaaun 3HepruM, HaNpUMep, MexaHUYeCKuin cnocob
(c nomowbd MexaHU3Ma nepeaayu, Bana, KpUBOLUMNHO-LWa-
TYHHOr 0 MexaHusma n 7.4.) ;

3NEKTPUYECKUA cnocob (C NOMOLLBIO aCUHXPOHHbLIX ABUra-
Tenen, aneKTpoABUraTeneid ¢ NPAMONMHENHO ABWXKYLLUMCA
poTOpoM, Aeuratenen Geryuleid BOMHbI, ABWUraTeneld Topke
MT.a.) ;

3NEKTPOHHBLIN cnoco6 (¢ MOMOLLLIO yCUNUTENen 1 3NeKTPOH-
HbIX Npeobpazogarenei) ;

NHEBMAaTUYECKWIA cnocoB ( NoxoXXuii Ha rMApanuYeckKut, rae
ANA Nepeaayn IHEPrumn UCNONL3YETCA BO3AYX) .

Kaxablh n3 3TUX cnocoBoB NPUMEHAETCA B ONpeaeneHHbIX
obnactAx. Ho B HEKOTOPbLIX CNY4YaAX BO3MOXKHO MPUMEHE-
HWe HECKONMbKUX cnocoboB.

mapasnnyecKoe perynupoBaHve 1 rMapasnnyecKuii npueoa
06napaanT pAAOM NPenMYLLECTB.

Ito —

— BO3MOXKHOCTL pa3BuTh Bonbloe yeunue (KpyTALLWA MO-
MEHT) NpuM OTHOCMTENLHO mManom obkeme ABuUraTensa, TO
€CTb BbICOKAHA 3HEProHanpAXeHHOCTh;

— aBTOMaTu4yecKOe peBepcupoOBaHie Nojayn;

— nepemelleHe pabovero opraHa OCYLLECTBNAETCA W3 CO-
CTOAHWA MOKOA NPW NOJIHOW Harpy3Ke;

— bBeccTyneHyaToe M NpPOCTOe perynupoBaHue U ynpasneHue
CKOPOCTbH, KPYTALLEr0 MOMEHTa U noagbLeMHOW CUnbl;

— HaaexHoe 1 NpocToe NpeAoXpaHeHUE OT NeperpysKn;

— BO3MOXHOCTb BbiNONHeHWA 6bICTDbIX 1 TaKe mefneHHbIX
BbICOKOTOMHBLIX onepauwﬁ;

— CpaBHUTENbHO NPOCTaA aKKYMYMALWA 3Hepruv ¢ nomo-
LLIbHO Fa30B;

— BO3MOXHOCTb MPUMEHEHWA BbICOKOpEeHTabenbHbIX LEeH-
TPanu3oBaHHbIX CUCTEM MPUBOAOB B COYETAHWMU C AeLeH-
Tpanu3oBaHHLIM NPeoBpaszoBaHUEM rMapaBNUYECKON aHep-
TN B MEXaHWYECKYIO.



OcHOBHbIE NOHATUA

Macca, paBneHue, cuna.

OnpeneneHWA WM pacyeTsl AAOTCA B COOTBETCTBMU C MEXAY-
HapoaHOM cucTemoi eamiuy (S1) .

Macca (cresyeT NOHMMaTh KOnuuecTso matepuana) 1 kr
Ha 3emne obnagaet cunoil TAxkect 1 Krc.

CornacHo ocHOBHOMY 3aKoHYy HbloToHa
F=m-:-a
rie cvna = macca X ycKopeHue

Kr —n;
S

CornacHo npex<Hei cucTeme W3MEPEHUH 3eMHOE YCKOpeHue
g NpuHumanock 3a obliee ycKopeHue a :

Tkre = 1xr - 9815 = 9,81 =%
s S

Mo mexpayHapoaHoi cucteme S| cuna F wamepAeTca B Hblo-
ToHax (H).

M
1— =1

52 52

TH = TKr -

Takum obpazom i 1krc = 981H

MpakTuyeckn gocTaTouHo hopmMynel
Tkrc =~ 10H = 1paH

Mo 3aKkoHy Henb3A Bonblle UCNONL30BaTb eAUHULY "'Krc™.
[laBneHne ABNAETCA OAHON U3 CaMbIX BaXKHbIX BEMMYUH FUA-
pasnuku. Erocnepyer onpegenunTs Kak cuny, AedcTBYOLLYHO
Ha eAUMHULY NMOBEPXHOCTU.

p = paenedue B HGapax

F
P A F = cuna B HblOTOHax
A = nnowaas B8 cm?

PaHblue AaBneHue U3MepANock B Kre/cm?

1 kre/em® = 1art. (1 aTtmocdepa)

B HacToAllee BPEMA B Ka4ecTBe efWHWLbI U3MEPEHWA CUMbI
NpUMEHAETCA HBIOTOH (H) .

Takum o6pazom noayumm:

L 16ap = 10H/cm? = 1 pan/cm?

1 Gap = 1,02 krc/cm?

1 kre/em? = 0,98 6ap

MoacTaBWB B YpaBHEHWE OCHOBHbIE eAWHUMLEI cunbl (H) K
nnowaaun (M?) Mbl NONYYUM eAMHULY W3MEPEHWUA AABNEHWUA
nackanb (Ma)

1Na = 1u/m?

MocKoNbKY NPW NPUMEHEHWM eAMHULBI AaBNEHUA "nackans "
nonyuyatotcA 6onblune uMpoBbie 3HAYEHWA, B8 3aMEHALOT
6ap

16ap = 100000 Ma |

B kauecTBe eAWHMLLLI U3MEDEHWUA AABMNEHWA BCTpevaeTca eLle
U ncu {yYHT cunbl, Ha AOAM NOBEPXHOCTY)

16ap = 14,5 psi
MoAcHeHwe:
3Ta eAUHWLE U3MEpeHUA B MEXAYHapOAHON cUCTEME eAnHUL,

S| oTtcyTcTBYeT.

Mog naBneHvem B Gapax no cucteme S| cneayeT NOHWMMATL
abcontoTHOE AaBneHwe.

{pa= 101,013 Gap

pu = 100 6ap
Hanpumep
0% Bakyym
pa= 1,013 6ap pu = 0 6ap aTmocchepHoe aagneHue
0,2 6apa paspexeHue
0,8013 6ap abcontoTHOE AaBn.
abcontoT. Hyneeoe Aasn.
\pa = (0 Bap pu = 1,013 6ap 100% Bakyym /

“36bITOYHOE AaBleHue \

"



OcHOBHble NOHATUA

Kax npasuno, 8 zudpasnurxe paboyee 0asseH e 0603HaYaeTCA
6yxeoli p. [Mpuarom umeerca e sudy u3bbITOYHOE Oa6IeHUE.

Fmppoctatuka (3aKOHbLI MOKOALLMXCA KUAKOCTEW )

IMapocTaTuueckoe faBneHne ([aBneHue CUNbl TAMKECTH) .

BHYTpu cTONGa XKUAKOCTM MOA TAMXKECTbI) MAcChbl XXUAKOCTH,
JeACTBYIOLLEA Ha OnpeAerieHHY0 NNoWwaas BO3HWKaeT Aa-
gneHue. [laBneHve 3aBUCMT OT BbICOTbl CTONBa KMAKOCTH
{h), nnoTHoCcTU (p) 1 ycKopeHWA 3eMHOro npuTAXeHunA (g) .

MmapocTaTuyeckoe aaBnedwe p = h - p - g

Ecnw paccmatpuBaTb pasnuuHble (JOpMbl COCYAOB, Hanon-
HEeHHBIX OAHOPOAHOW XMAKOCTbIO, TO AaBMeHWe B KaKoi-To
onpepeneHHol Touke BGyAeT 3aBUCETb TOMNbKO OT BbICOThI
cTonba KrMaKOoCTK:

p1 = p2 = p3 (puc. 1)

MMapocTaTMuecKoe AaBneHWe C ONpefeneHHOW Cunoi Bo3-
AeNCTBYEeT Ha AHO cocya.

Ecnu NnoBepxHOCTL, Ha KOTOPYIO AeHCTBYeT faBneHue, B pas-
AIMYHBIX COCYAax MMeeT oaHakoByto nnowaab (A1 = Az =
A3), Kak nokasaHo B puc.1, TO BO3HMKaOWWE Mpu 3TOM
CMMBI MMetoT ofuHaKoByto Benwuniy (F1=Fo = F3).

12

JlaBneHwe, BOSHUKaKILLEE B pe3ynbTaTe BO3NEUCTBMA BHeL-
Hux cun (3akoH Mackana)

/Pmc. 2 F \

L \ _/

Ecnu Ha ceoBoAHYO NOBEPXHOCTb A HaxOAALLEWCA B 3am-
KHYTOM KOHTYpe »uaKocTu (puc. 2) pedcteyet cuna F,
TO B XWAKOCTU BO3HMKAET AaBreHue.

BenvuwnHa naBneHuA 3aBUCUT OT BENWYMHBI CUNbI, HanpaeneH-
HOI MepNeHAMKYNAPHO MOBEPXHOCTH, U Mnowaau nosepx-
HOCTH, HA KOTOPYHO AeUCTBYET cuna.

p Bbap

F B HblOTOHax

A B cMm?

e
]

>|m

[asneHune pagHOMepHO pacnpeAenAeTcA BO BCe CTOPOHLI, T.€.
OHO OAMHaKkoBso B no6ol Touke. MNpu 3TomM ruapocraTuyec-
KOe AaBneHue He yuuteiBaetcA. [1pu pacyeTax ero cnefposano
6bl B COOTBETCTBUM C BbICOTON CcTONGA XKUAKOCTU NpMBaBNATL
K MOMy4eHHOMY 3Ha4YeHuHo.

Ho nockoneky B rugpaBnuMKe mMbl MMeem aenac BonbwmMm
BenMYMHamMmM paeneHuA, TO ruapocTaTUMecKoe paBneHwve
MOXKHO HE Y4UTLIBATD.

Hanpumep, 10 m BogHoro ctonba = 1 6ap

Mepepaua cunbl FTUAPaBAMYECKUM ciocobom

/_ch. 3 \
F1 Fg

:SE—:A_]:F_’




OcHOBHble NOHATUA

MockoNbKY AaBneHWe PaBHOMEPHO PacnpoCTPaHAETCA BO
BCe CTOpPOHbI, (popma cocyaa He urpaet ponu. [inA paboTsbi ¢
L3BNEHMEM, BOZHUKLUMM M0J AACTBMEM BHELWHWX CUN, Npw-
MEHWUM CUCTEMY, M306pa)KeHHY0 Ha puc. 3.

Ecnu Mbi ¢ cunoit Fq1 6yaeM AaBuTb Ha NoBepxHOCTb Af,
TO NONYYUM JaBneHue

[laBneHve p AedcTBYeT B Nt06GOKH TOUKE CUCTEMBI, TO €CTb U
Ha nosepxHocTu A2. lonyyeHHaA cuna (cooTBeTCcTBYET
NOAHWMAaeMOMY Tpy3y) .

F2 = p A2
F1 F2
TO eCTb s = g
1 A2
F2 A2
unw _—
F1 A1

OTHOWEHWE CWUN COOTBETCTBYET OTHOLLEHWHO Nfowanv no-
BEPXHOCTEN.

JlaBneHne B TaKOW CUCTEME COOTBETCTBYET BCErAa Be/lunHe
Harpy3KW U NNOLLAaAN, Ha KOTOPYIo OHa AeicTayeT. T.e. Aas-
fleHWe yBeNnuuMBaeTcA N0 Tex nop, noka He GyaeT npeono-
NEHO CONPOTUBEHWE ABUXEHUI XXUAKOCTH.

Ecnv ¢ NOMOLLEIO CANbI, AEACTBYOLWER HAa NOBEPXHOCTL AT,
YAATbCA NONYY1TL AaBfieHWe, HeoBxoavmoe ANA Mpeojone-
HWA cunbl F2 rpysa, AeWCTBYIOLErO Ha NoBepxHocTs A2,
10 rpy3 F2 MOXHO NOAHATL (NOTepu OT TPeHWA MPU 3TOM
HE YuUMTbIBAKOTCA) .

[auHbl nyT4 Sq 1 S 060ux NOpLIHEN B 3TOM cnyyae 06-
paTHO MPONOPUUOHANbLHLI NNOWAAAM NOBEPXHOCTH:

S1 A2
So A1

HarHeTaTenbHbli noplweHs W1{ Npou3BOAMT Ty e paboty,
yTo u rpysosoin Wo.

Wi Fq1 x §1

1}

Wo Fo x S

MpuHUKN nepenayn nasneHnA

(Puc.é‘l A \

1 Ao

. /

[Ba NOpWHA paanniHblX pPa3mMepos COeAMHEHBbI APYr C APY-
FOM MOPLUHEBbIM WTOKOM.

Ecnu Ha nosepxHocTe A{ AeACTBYeT jAaeneHue pi, TO Ha
60nLLWOM NopLUHe BO3HWKaeT cuna F 1.

Cuna Fq1 c nomowbio WITOKA NepefaeTcA Ha Manbid nop-
WeHb. JTa cuna AedcTeyeT Teneps Ha noBepxHocTe A2.
B pesynbTaTe Bo3HWKaeT aasneHve p2 (puc. 4). Bes yyera
noTepb TREHWA NONYUYUM:

F1 = Fp = F

p1 - A1 = p2 - A2

Toects p1 - A1 = Fq
p2 - A2 = F2
P1 A2

mnun i T
P2 A1

Mpw nepepaye AaBneHWA OTHOLIEHWE BeNWYUH AaBNEHWA 06-
paTHO NPOMOPUMOHENBEHO OTHOLWEHWIO NAowanend Nosepx-
HOCTeMW.

13



OcHoBble NOHATUA

MuppoamHamuka ( 3aKOHbI ABWKEHWA XUAKOCTE )

3akoH pacxona noToka

/,Pm:. 5

LHTTITR

_H

o

f
— i V2 ey

A

Ecnu »®/KnAKOCTb Te4eT Yepes TPYBY € MEHAOWNMCH ceveHuneMm,
TO KONWYECTBO XXWAKOCTWU, NPOTEKAaKWen 3a paBHbie Npo-
MEXYTKU BpemeHu, oauHakoBo (puc. 5) . CkopocTe o6bem-
HOro pacxoja MeHAeTCA.

O6bemHbI pacxog Q = %

Q = o06beMHbIl pacxon B nN/MuH
V = ofbemB n

t = BpeMAB MWUH

A = nnowaab ceyeHUA

s = nyTts {(anuHa)

O6bvem V =

>

1l

Moacrtaeus B Q

. . s
MNyTs s, NPORAEHHLIN 338 BpeMA t = ckopoctn v (v =—)
t

Takun o6pazom c nomowesio Q = A - v
Mbl NONYYUM YPAaBHEHUE HEPA3PLIB OCTH

A1 - vy, = A2 rv3 Q1 = Qg

14

3akoH coxpaHeHuA 3Heprum (Y pasHeHue BepHynnu)

3aKOH CcOxpaHeHWA 3Hepruv NMPUMEHUTENbHO K ABWKEHWIO
YKWAKOCTENA rnacuT, 4To o6LLee KONMYECTBO 3HEePruu NoToKa
KUAKOCTU HE M3MEHUTCA, eCNy 3HEPr VA HE NOCTYNaeT U3BHe
UMK He YXOAWT HapyxKy. [ToCKONbKY BUA 3HEPruv He Mme-
HAeTCA, 06LLaA 3HEePrnA COCTOUT U3

NOTEHUMAnNbHOM 3HEPrun, T.e.  3Hepruv NOKOA,

33aBUCALLEN OT BbICOThI CTON-
6a XKUAKOCTHK,

3Hepruv AaBieHuA,
CTaTU4eCcKOro gasneHuAa

W KMHETUYECKOW JHEDT UK, T.8. IHEPrvn ABMKEHWA
(Hanopa), 3aBucAlel oOT
CKOPOCTW NOTOKa.



OcHOBHbIE MOHATUA

YpaeHeHue GepHynnu:

2
g-h+£+

v
— = nocT.
Jo} 2

NpUMEHUTENbHO K 3Heprvuv AaBneHwWA rnacur:

Po6 = Pcr + L9 h +%'v2

Pob = o06uwee pagneHuve

Per = CTaTU4YecKoe gaBneHue

p'g*h = paBneHwe, 3aBUCALLEE OT BbICOTbI CcTONGA Kna-
KOCTMH

£y = wanop

2

Conoctaeue ypaBHeHWE HEPa3pPbIBHOCTU WM YpPaBHEHWE COX-
PaHEHWA 3HEPrvv, MOXKHO CAENaTb Cnefylulue BblBOAbI:

Ecnv npu cy>keHUW ceyeHUA TpyBbl CKOPOCTL MOBbLILLAEETCA,
T0 3HEPr WA ABUXKEHWA COOTBETCTBEHHO YBENUYMBAEETCA.

MockonbKy O6LIAA 3HEPrUA ABNAETCA BEMUYMHOWM NOCTOAH-
HOI, TO 3HEPruA MOKOA WM IHEpruA CTaTUYeCKOoro Aasne-
HMA AOMKHBLI yMeHblwaTbcA. OQHaKo 3HepruA MOKOA B pe-
3yNLTaTe CYXKEHWA CEYEHWA MOYTW HE M3MEHABTCA. 10 ecTb
B 3aBUCMMOCTU OT Hanopa WM CKOpPOCTW NOTOKAa U3MeHAeT-
CA CTaTMYECKOE AaBneHue.

/ Puc. 6

it T T
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BbicToa cronba »uakocTu
ABNAGTCA MEpUNOM NaBNEeHWA,

NEACTBYOLWEr0 B AaHHOW TOYKe




OcHOBHbIe NOHATUA
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[nA ruapaBnMyYecKOW YCTaHOBKW MNaBHbIM ABNAETCA 3HEP-
rMA aaBneHuA (cTaTvyeckoe AaBrneHue), NOCKONbKY BbICO-
Ta cTonba XMAKOCTY ¥ CKOPOCTbL NMOTOKA HEBENUK .

MoTtepu 3Heprum 3a cyeT TPEHUA

Ecnuy »KMAKOCTL HAXOOWTCA B COCTOAHUM NOKOA (OTCYTCT-
BUA [OBWXKEHWA), TO BENWYMHa JABNEHWA nepea ApOCCeNu-
pylOLEN LUeNbio, B CAMOW LLEeNnW 1 nocne Hee, T.e. BO BCEM
TpybonpoBoge, oauHaKosa.

Ecnu »KMAKOCTL TeYeT B KAaKOW-TO rugpocvcteme, To 6na-
roaapA TPEHWH O CTEHKW Tpy6 BO3HMKaeT TennosHepruA.
To ecTb, KaKaA-TO YacTb 3HEPrUW BbIAENAETCA B BU/E Tenmno-
3HEPruK, YTO BeAET K notepe aasneHuA (pwc. 7).

Mepeaayy ruapaBnUUECKOW 3HEPTUKM HEBO3MOXHO OCYLUECT-
BNATL 6e3 noTepb. BenuuvHa notepb, BO3HUMKAOLWMX OT Tpe-

HWA, 3aBUCUT HaNpUmMep oT:
AnuHbl TpyBonposoaa,

LLIEpPOXOBATOCTW CTEHOK Tpy6onposoaa,
vucna Konex,

ceyeHnA Tpybonpoeoaa,

CKOpPOCTU TEYEHWUA NOTOKA.

Bunbl notokoe

OT aByx nocnefHux ¢akTOpPOB, ceveHWA TpyGonposoaa W
CKOpOCTW TE4EHWA NOTOKA, B 3HAYMTENLHON CTeNeHn 3aBUCUT
xapakTep MOTOKa W, cnefoBaTenkHO, BENWYMHA noTepb OT
TpeHuA.

a) IamuHapbiid NOTOK

B namMuHapHOM MOTOKE [ABMXEHWEe OTAENbHbLIX YacTUL >KWUA-
KOCTW MMEET CNoucTbi xapakTep. [lo Tex nop noka He byaet
DOCTUrHYTa OnpejeneHHaA CKOPOCTb, OHW ABWXYTCA YNopA-
A0YEHHO, He Mewlan apyr apyry (puc. 8).

6) TypOyneHTHLIA NOTOK

Ecnn cKoOpoCTb TeueHUA YBENWUMBAETCA, a CeyeHue NOTOKa
OCTaeTCA HEW3MEHHbIM, TO Ha4yMHaA C ONpeferieHHOW CKo-
pOCTM TeueHWA (KpUTMHECKAA CKOPOCTb)BMA NOTOKA W3-
meHAeTcA. B noToke noABNAKTCA 3daBUXPEHWA, OH CTaHo-
BuUTCA TYpbyneHTHeIM. OTaenbHbIE YaCTULbI XKUAKOCTH Bonee
He ABWKYTCA YMNOPAAOYEHHO B OQHOM HarnpasneHwu, a cTan-
KWBAaKOTCA W MeLLaT ApYr 4pYrY.

/Puc. 8

NamuyHapHelid noToK
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OcHoBble NOHATUA

(Pmc. 9
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Typ6yneHTHbIA NOTOK

8

ConpoTUBMEHWE TEYEHWA MOBbLILLAETCA, @ TMApaBNUYEcKne
noTepu yeenuuusaroTcA. Mo3Tomy TypGyneHTHbIA NOTOK B
rMAPaBAMYECKMX YCTAHOBKAaX BecbMa HexenateneH (puc.9).

Yucno PeitHonbaca Re

,'J,BIA)KEHVIE MUAKOCTU MOXHO paccynTatb No 4ucny

PeitHonbpca
v * dH .
Re = — Re - napameTp GeapasmepHbii
v = ckopocTb NoTtoka (Mm/s)
dH = rugpasnuueckuin guametp (m)

npu KpyroBoM Ce4yeH OH COOTBETCTBYeT BHYTpEH-
Hemy Aawuametpy TpyOGel. B apyrux cnyvaax ero
HeoBX04MMO paccymMTaThb.

dH =4 x _A._
U
= nnowiagb CeYeHuA
= obbem
v = KuUHemaTuyeckas BA3KOCTb (m2/s)

Re kputuy. =~ 2300

370 3HaYeHWe [eNCTBUTENbHO TOMLKO ANA TEXHOMOrU4ecKu
rnagKkux Tpyb ¢ KPYroBbIiM CeyeHHueMm.

Mpu KpuTMueckom 3HaveHWn Rg nNoOTOK NpeBpawaeTcA w3
NaMUHApHOrO B TYPBYNEHTHbIA U HA0BOPOT.

namuHapHeiid notok Re < Re kputum.

TypbyneHTHbI noTok Rg > Re kputuy.

17




OcHOBHbIE NOHATUA

OCHOBHOM NPUHUMN AeACTBUA MMAPOCHCTEMBI

Puc. 10

Hacoc UnnuHap

N | ,

Ha 3ToM pucyHKe M306paxeH NpUHUMN AeWCTBUA FUAPOCU-
CTEMbI.

Mbl 0aBMM € KaKOW-TO CUNOR Ha NOpLUEHL NPOCTOro NopLu-
HeBoro Hacoca. Pazgenue cuny Ha nnowane NOBepPXHOCTU
MopLHA, NONY4aeM AdBMeHKe ( p = i]

Yem CWMNbHEE Mbl AaBUM Ha NOPLUEHb, T.e. Yem Bonblue cuna
NopWHA, Tem Boiwe aasneHve. OaHako, AasneHue yBenuuu-
BAaeTCA NULWbL A0 Tex Mop, NoKa OHO, pacnpeAenuBLUMCh MO
NNOWAaAKU LMAKMHAPE, He CMOXeT NOAHATs rpy3 (F =p- A).

B panbHeiwem gaBneHuwe He YBeNWYMBAETCA, eCnu rpys oc-
TaeTcA Mpe>KHUM. TO ecTb JABNeHWe 3aBUCWUT OT COMPOTUB-
NéHWA, 0Ka3blBAEMOr 0 TEYEHUHD XKUAKOCTH.

Ecnu ectb HeoBxoaumoe AaBneHWe, rpys NPpUXoauT B ABM-
KeHue.

CKOpOCTb ABMXKEHWA IPy3a 3aBUCUT TONLKO OT MOAA4M XKUA-
KOCTKW, KOTOpaA NoAaeTcA B LMNWUHAP.

MpumernTensHo K puc. 10 370 03HauaeT, uTo 4em BbicTpee
OBWXKEHWEe MOPLUHA BHW3, TeM DonblUe »XWAKOCTU NoAaeTcA
B UMNWHAP 33 eAMHWLY BpEMEHW M Tem GbicTpee OcyLUecT-
BNAETCA NOALEM rpy3a.

OpHako, Ha MpakTUKe 3Ty CUCTEMY cnefyeT pPaclivMpwThb.
HeobxoAMMO YCTaHOBWTL NPUBOPbLI, C MOMOLLbLD KOTOPLIX
MbI CMOXEM perynupoBaTth Hanpumep

HanpaeneHue ABWXEeHWA UWKWNWHAPA,

CKOpOCTb ABMXXEHUA M MAaKCHMAanbHYH Harpysky LUnuH-
Apa.

Kpome TOro, Hy»HO 3aMeHWUTb PYYHOW NOPLUHEBOW Hacoc
HacoOCOM C HENPepbIBHO ASCTBYHOLLUM NPUBOAOM.

JlnA HarnAQHOCTM Mbl NPMBOAUM 34eck cxemy pabouero
UMKNa ruapasnuKu.

18



OcHoBHbIE NOHATUA

P

Puc. 11

4.2 41

\\\\\\\\\Y\\\\\
ANSANNNANAANANEEEN

Mpusopa Hacoca 1 ocylUecTBRAETCA 3NeKTPOABUraTeNemM unm
ABWraTenemMm BHyTpeHHero cropanuAa (puc. 11}.

Hacoc BcachiBaeT KMAKOCTb M3 eMKOCTU 2 ¥ nepeKauvsaer
ee no Tpy6onpoeoay B uunuHap 4 {unm rugpoasurarens) .
Kuakocts BecnpenATCTBEHHO TeyeT no Tpy6am Ao Tex nop
MOKa He BCTpe4aeT CONpoTUBAEHWA.

PacnonoeHHblid B KOHUe TpyBonposoaa uMnuHap 4 vn Asn-
AeTCA TaKoro pofa CONpPOTUBIEHWEM ABUKEHWUIO KUAKOCTU.

[BueHWe HapacTaeT A0 Tex Nop, NOKa He YAaeTCA Npeoao-
NeTk COMpPOTMBMEHWE UMNWHADPA, T.e. A0 Tex Nop MoKa uu-
NUHAP HE NPUXOAUT B ABUXKEHME.

19



OcHOBHbIe NOHATUA

20

Puc. 12

7,

Z

s

Mpys

%

Yrobbl NpeaoxpaHnTh CUCTEMY OT neperpysku (To ecTb oT
n36bITKA AaBNEHWA ), MaKCUManbHOE JaBNeHWe AOMKHO BbiThb
OrpaHuyeHo.

370 NOCTUraeTCA ¢ MOMOLLLI NMPeAOXPaHUTENBHOMO KnanaHa
3. MpyxuHa B Takom KnanaHe MexaHW4yecKW npuxumaert
LWapuK K ceany, a cywiecTsytouwee B Tpybonpoeoae aasne-
HWe AelcTBYeT Ha NOBEPXHOCTL LUApUKa.

CornacHo v3BecTHoMy ypasHeHuw F = p - A wapuk ot-
KpbIBaeT KnanaH, Korja cuna = AaBneHuto X nnowaae npe-
BbICUT CUNTY MPYXUHBI.

C aToro MOMeHTa jaeneHuve 6onee He yBenuyMBaeTcA.

BcA BbiKayaHHaA HacocoM >KMAKOCTb 4yepe3 KnanaH 3 BO3-
BpaLlaeTcA Hasal B eMKOcTs (puc. 12).



OcHoBHbIE MOHATUA

Puc. 13

4.2 41

Xoaom nopwHA 4.1, NpMBOAWMOro B ABMXKEHWE NOPLUHe-
BbIM LUTOKOM 4.2, ynpasnAeT knanaH b (pacnpeaenutens),
pwc.13.

Ha puc. 11 »uaKocTs B pacnpepenutene 5 TeueT us Tpy6on-
poeoaa P uepes Tpy6Gonposoa B B uunuHap.

N3meHuB NonoxeHue nopwHA 6 B pacnpepenutene, MOXHO
coeavHWUTL Tpybonposop P 1 B. B atom cny4ae »naKocTb
yepes pacnpefenuTens TeYeT M3 Hacoca B APYryH MONOBUHY
uunuHAapa.

MopwHesON WTOK MOET BO BHYTPb, 8 rPy3 ABWXETCA B 06-
paTHOM HanpaBneHuu.

XuAaKOCTL M3 cOceaHen Kamepbl 4Yepes pacnpegenutens 5
noctynaeTt u3 Tpy6onposoaa A depes Tpybonposon T Haszap,
B EMKOCTb.

21



OcHOBHbIe NOHATUA

/

Puc. 14

22

Ana Toro, 4To6L! perynupoBaTte He TOMbKO HanpaeieHve, HO
W CKOPOCTH ABWXKEHUA rpy3a, HeOBX0AUMO U3MEHUTL 06bem
UMPKYNUPYIOWEH B UMNMHAPE XWUAKOCTW. 3TO AOCTUraeTcA
C NOMOLLLIO ApoccensHoro knanaxa (puc. 14).

MeHAA ceyeHue NOTOKA (OTHOCWMTENLHO MOMNEpevYHOro ceve-
HWA Tpy6onpoBoaa), B UMNMHAP 33 eAMHULY BPEMEHM Mo-
[AeTCA MEHbLUE XUAKOCTH.

(Mpumeyanue: noppobHo paGoTa APOCCENMPYIOWENR LLEenw
n3noxeHa B pasaene " MoTouHble kKnanaHs! ') .

JeuxeHue rpysa sameanAeTcA.

MN36bITOK »KWAKOCTU, NOAABAEMOI HacoCcOM, CTEKAeT yepes3
npeaoxpaHuTenbHbIM KnanaH B eMKOCTe. [IpumeHuTensHO K
LAaBNEHWIO B rUApPaBMWYECKOA CUCTEMe 3TO O3HauaeT cre-
Lylouee:

MeXay HacocoM W ApoccenemM BO3HMKEET MakcHMmarbHO AO-
NYcTUMOE AdBfeHWe, Perynvupyemoe npesoxpaHuTensHbIM
KanaHom;

anasneHve mMexay ppoccenem v UMNUHAPOM perynupyeTtca
B COOTBETCTBWW C BECOM rpya3a.



OcHOBHble NOHATUA

anHI.I.II‘IHHﬂﬂbHaH cxema paﬁouero uuKna rHupﬂBﬂlﬂl“&CKﬂﬁ
CUCTEMbI

Ha npakTuke cxema pabouero uMKna ruapaBnU4ecKon cu-
cTeMbl, v3obpaxeHHaA Ha puc. 11 — 14, He nokaseiBaeTcA.

(ch. 15 \
A=

[lpoccentHbli KnanaH%{'

e U o

MpepoxpaHuTensHbIA

KnanaH |
1

‘—I

*——

Bak
Hacoc AdsuraTens

[ Bak

4 Y,

BMeCcTO YMpOLUEHHbIX W306paXkeHWin rMApaBnMYECKUX CU-
CTeM B pa3pe3e NpUMEHAIOTA ycnoBHble 0603HaveHnA.

N306paeHne pabouero UWKNA TMAPABNMYECKOW CUCTEMbI
¢ NOMOLWLID YCNOBHbIX 0B03HaYEHUH WMEHYETCA MpUHUK-
nWansHoN cxemoil. YcnoeHele 0603Ha4eHnA OTAENLHBIX Npy-
HOpOB ¥ Mx hyHKLWUM NepeuncneHsbl B CTaHAapTe

oPI DIN 24 300.

B panbHerllem mMbl BYAEM NONB30BATLCA 3TUMU YCINIOBHBIMU
0603HaYEHUAMMU.
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MpumeHeHne rUAPABANKW B Pa3NUYHbIX OTPACNAX

Yrobkl aaTh HarnAgHOe NpeacTaBneHue 06 obnacTAx npume-
HEHWA ruapaBnuueckoro o6opyAoOBaHWA, Mbl 06beaMHUNN
o6nacTu npumeHeHnA B b pasgenax.

1. MmppaBnuka B MawwHbl AnA nepepaboTKkn
NPOMBILLINIEGHHOCTH (nuTbA) nnacTmacc,
npecchl,

TAXEenaA MPOMbILLNEHHOCTb
(meTannypruyeckue 3aBojsl
W NPOKATHLIE CTaHb1) .

CTaHKW.

2. Tuppaenuka B Wno3bl U NNOTUHBI
ofopyaoBaHuu AnA (nnockwe 3aTBOPLI, CErMeHTbI,
CTanbHbIX BopoTa),

KOHCTPYKULMWA, B FUAPO- MEXaHW3Mbl NogLema MOCTOB,
1 3HEpProcTpoeHun ropHoe obopyaoBaHue,
TYPOUHBI,

aTOMHbIE INEeKTPOCTaHUWK,

3. MmppaBnuka B JKCKaBaTops! U KpaHhbl,
CTPOUTENbHbIX K cTpouTEfbHbIE ¥ AOPOKHbIE
LOPOXHbIX MaLLWHaX MaLlWHbI,

aBTOMOOWNECTpOeH ne.

4, T'mppaenuka B Onopsbl 4nNA TeNeckonos,
ocobbix obnacTAX MexaHW3Mbl NepemeLLeH A
TEXHUKM aHTEHH, LLIacCY 1 CepBONPUBOAL!

pynei camoneTos,
cneuunansHoe o6opyaoBaHuMe.

5. Nmppaenuka B Pynesoe ynpasneHue,
CYROCTPOEHUM CYa0Bble KpaHbl,
HOCOBbIE NOpPTa,

3aTBOpbI NepebopoK.

PasymeeTcA, 3gech MepeuncrieHsl faneko He Bce obnacTu
npuMeHeHWA rugpaenuyeckoro obopyaosaHuA. Ho pake
37T0r0 AOCTaTOYHO, YTOBLI NpeAcTaBwUTbL cebe BO3MOMXHOCTU
NPUMEHEHUA TMAPABIMKW B NPOMBbILINEHHOCT!.

B kayecTBe MAMKOCTPaLUM Mbl NYBNUKyem Heckoneko do-
Torpacuii.







pumeHeHue ruApaBAUKM B Pasnu4HbIX OTpacnax

Mippaenuka
B MeTannyprum

B Halu gHW TPyAHO HaWTWM METannypruyecKuin 3asopg wnwu MoNHOCTLIO aBTOMAaTUYECKOE YCTPOWCTBO ANA Pe3KW CTanb-
NPOKATHLIA cTaH, rae 6Gbl He NpUMeHANOCs Bonbluoe Konu- HOW nNeHTbl, NpefHa3Ha4YeHHOW ANA NPOU3BOACTBA LLMTOB
YeCTBO rMapaBnKyeckoro obopynoBaHuA. TpaHcopmaToe.
Bes "ruapaBnuueckuMx Mbiil’’, YNpasnAemMbixX NPOCTbIM [naBHbLIA NpUBOL COCTOUT M3 aKCWanLHOro NOPLIHEBOro Ha-
HakaTMemM KHONK K, COBpeMeHHOe MeTannypruyeckKoe npous- HOcCa C 3neKTpUYeCKUM ynpaBneHuem wu FM.D.DO.D.BVII'QTEJ’IEFI
BOACTBO HE MOXET 0OOMTUCS. C 3aMKHYTO CUCTEMOMW LUPKYNALWK.

CkopocTs noaauu neHtsl — 100 mM/MuH.

MapaBnuMKa NnpumeHAeTCA
B NOABEMHUKAX,
NOBOPOTHbLIX YCTPOWCTBAX,
3arpy304HO - pa3rpy304HbIX YCTPOWCTBAX,
NOABEMHO - Ka4aloLLMXCA cTonax,
wenobax,
cucTeMax perynupoBaHvWA Bankos,
B COPTMPOBOYHbIX W TPAHCMOPTHLIX YCTPONCTBAX,
B MaHUMNYNATOPAX Y4acTKOB OXNa)<AeHWA

27



MpumeHeHue ruapaBanKIK B Pa3nnyHbIX OTPacnAx

mppaenuka
B MeTannopexyLumx crtaHkax

‘ n

3 \ F
0‘ - | i
A .\ ®

o

\ -
TouHOCTE ABNAETCA OTNWNYUTENBHLIM MPU3HAKOM COBPEMEH- YeTbIpexno3vUMOHHBIA ABYXXO0A0BOW WNU(OoBankHbIA cTa-
HbIX ruapaBnuyeckux cuctem ynpasnedua. OcobeHHo wun- HOK C KPYrfibiM CTONOM AfIA OKOH4YaTenbHoi o6paboTku
POKO rUAPAaBIWYECKWE CUCTEMbI MPUMEHAIOTCA B KPYMHOM LIECTEPEHOK, M3roTOBMEHHbIX Cnocobom XOonoaHOro npec-
cepuitHoM npov3eoacTBe, oBecneyMBan ONTUMAanbLHOE peLue- COBaHWA.

HWe ntobbix 3ana4.
Bce anemMeHTbl yNpaBneHWA W 3a)KMMa 3aroTOBOK, 8 TaKXKe

CneumansHble ruapasnuyeckue npubopbl NO3BONAKT Ha- LepXaTenn W KpYrnbld CTON YNpaBnAOTCA rMApaBnn4ecKu.
AEXHO W MPOCTO OCYLUECTBNATL KOHTPOML 38 XOA0M CNOX-

HellWX onepauui, NPOYHO BOWAA B COBPEMEHHOW Mallu-

HOCTpOeHWe.

Co3faHue CTaHAApTHbIX 6NOKOB ynpasneHusA paboToi CTaH-
KOB ABWMOCh Ba)KHbIM LIAromM B pa3suTUW MeETannopexy-
wero o6OpynoBaHUA ByaAyLiero, KOTopoe Hemeicnumo Ge3s
ruapaBnuKu.

3TOoT TOKapHOPEBONLBEPHLIA aBTOMAT OCHalleH ruapaenu-
KOl, obecrneynBalolleld BbICOKYI0 ToYHOCTb 06paboTKu Ae-
Tanewn No Konupy.
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anMEHEHMe ruapaBJIMKM B Pa3iNdHbIX OTpPACNAX

MappaBnuka pnAa
npeccos

KyaHeuHble npeccebl ¢ cunoi cxatuA 120 mu (12 000 krc) .

C TOYKM 3pEHMA TUAPABAWMKMW 3TO HE NpeAcTaBnAET TPYAHO-
CTem.

lwapaenuka oBecrneumBaeT Ge3onacHOCTL paboTel obopyao-
BaHWA M 0BCNY>XKMBaloOLLEero nepcoHana.

[inA rnapasnuyeckoro obopyaoBaHWA xapaKTepHa BbICOKaA
3HeproHanpAXeHHocTb. [MapaBnnYyecKie HacoChl M KnanaHe!
338HUMAOT MeHbLLE MecTa, Yem ApYrue, YACTO MexaHuyecKue
CUCTEMDbI.

Mpecc AnNA pe3kun v NaKkeTMpOBaHWA CTapbiX aBTOMO6MNL-
HbIX KY30BOB.

Becb paboumii LMK OCYLLECTBNAETCA C NOMOLLLIO FrMApaBnu-

KW M OCTOMUT U3 Tpex 3Tanoe:

3arpyska u pesaHuve
2 BepTuKanbHoOe cxxaTue

3 ropusoHTanbHOE CXKaThe U BbiTaNKWBaHWe roToOBbLIX NaKe-
TOB Ha KOHBeWep.

29



MpumeHeHue ruapaBANKK B PasfidHbIX OTPaciax

Mmppaesnuka
B MaWwuHax ANnA NUTLA NoA AasneHuem

Bepa B pyKku TenedoH vnun naKkoH C MOKLLUM CPEACTBOM,
BUAA pebBeHKa, WrpaloLLero NNacTMacCoBOW WIPYLLIKOWA, Mbl
He AyMaem O MaluvHax, NPOU3BOAALLMX BCe 3TW Heobxoaun-
Mbl€ Ham npeameTbl. A BeAb ANA MX NPOM3BOACTBA HYXKHbI
ThICAYM MaliuH Mo nepepaboTKe NnacTmMace, OCHAaLLEHHbIX
BbICOKONPOW3BOAWTENLHBIMMK, TOYHBIMW TUAPABIMYECKUMU
CUCTEMAaMM, CNYaLlMMKU ANA Nojauu 3aMblKaloLLel Nonoeu-
Hbl NpeccopMsbl, yaepxXaHua npecchopMbl B 3alaHHOM Mo-
NOMEHWUM 1 BECCTYNEHYaTOro perynupoBaHuA 3aMbiKarollero
YCUMWA U CKOPOCTH.

30

B MawwuHax AnA NUTbA Nopa AaBneHWemM B 3aBUCUMOCTH OT
rabaputos TpebyeTcA ycunue 3ambiKaHWA BenuyuHown ot 20
8o 280 ToHH.

B cooTseTcTBMM C NpeccthopMOi 3TV MalLMHLI MOTYT w3rora-
BNUBaTb pasnuuHble W3AeNWA, HayuMHaA OT MNacTMAaccoBbIX
CTaKaH4YMKOB WM KOHYaA LWecTepHAMN,




[[pumeHeHue ruapaBauKN B Pa3nnyHbIX OTPaCcHAX

Mwopaenuka
B CTPOMTENbLHbIX MallMHax

C nomouusto ruapaBnuku NpUMBOA WM Nepegada 3HEprum ocy-
LECTBARIOTCA KpaT4anLLUUM MyTem.

B cNoXHbIX, MaHEBPEHHLIX CTPOUTENLHLIX MAaLIUHaX HOBEN-
Leit KOHCTPYKUWMM rMApaBnMyYecKan nepeaaya ABNAETCA on-
TUManbHbIM peweHuem. [M6kue Tpy6Gonpoeoabl NOABMXK-
HbIX 3NEMEHTOB MaluMH MO3BONAOT OCYLUECTBAATE MNepe-
Jla4y 3Hepruv NpaKkTUYeCKHu B NHBYH TOUKY.

Jlydwum NnpuMepoM NpAMON ONTUMaNLHOW Nepeaa4n aHep-
TMM ABNAKOTCA Barawlme 3KCKaBaTopbl, po6oToo6pasHbie
ABWXEHUA KOTOPbIX 3aMEHAIOT MYCKYMbHYH CUNY nHoaen.
OHn TOYHO BLINOMHAT MOCTYNalOWMe U3 KabuHLI NPUKasbl
yenoBeKa.

B ruapocTatuueckuMx MpUMBOAAX CTPOUTENbHLIX MAaLLUH rug-
paEnNUKa NOo3BONAET B LUMPOKOM AManasoHe OCYLUecTBAATL
feccTyneHYaToe M3MEHEHUME CUIbI TATW U CKOPOCTU.

B cTpouTenscTBE NPUMEHAETCA MHOXECTBO Pa3NIMYHbIX Ma-
WWMH, OTKPbIBAOWMWX HOBble BO3MOXHOCTW TUAPABNMKMU.
06 atom HarmAAHO CBWAETENbLCTBYET 3Ta choTorpadma c
W306paXkeHWEM MaLUWHbLI 4NA KOHTPONA 33 COCTOAHMEM MO-
CTOB.

Ha xoboTax ycTaHaBnMBalOTCA NOABECHLIE MNOLWAAKW ANA
06Cny>KMBaKOLWEro nepcoHana ¢ MoctTukom. MocTuk vmeer
TENeCKONMYECKYH KOHCTPYKLMID M MOXET BbIABUraTeCA Ha
AnuHY po 20 meTpos.

3aecb TpeByeTcA He TONLKO CMNa, HO WU HafeHOCTb U TOM-
HOCTb B paboTe.
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MpumeHeHve ruApPaBAUKKN B PasfinyHbiX OTPAacnax

Manpaenuka
B NOABLEMHO - TPAHCNOPTHOM 060opyaOBaHUK

CynoBana ruppaBnuka

3aeck Kak v Besae, Honbllyo ponb Mrpaet spemMa. Heobxo-
OMMO BbICTPO W TOYHO BbIFPYXKATh MPY3bI.

B aToi ycTaHoBKe rmapaBnuka obecrneynBaeTr mMakKcumanb-
HYI0 TIOABWKHOCTH X060TaM W BpalLeHWe Hecyllen pambl
NOABEMHOrO YCTPOMCTBA.

Ho ruaopaBnuka NpyUMeEHAETCA HEe TONbKO B TAKMX CNOXKHbLIX
YCTaHOBKax, HO M ANA TPAHCMOPTUPOBKW Halwero baraxa B
asponoprax.

32

MNoAaBneHne rUApPaBNMKMW MNPOM3BENO HACTOALLYIO PeBOSio-
UM B 060pYAOBaHUM CYLOB.

MNMonepeuHoe BOAOMETHOE NOAPYNMBAOLLEE YCTPOWCTBO UMEET
ruipasnuyeckuin NPUBOA W rMAPaBNNYECKYIO CUCTEMY Yynpa-
BneHwA, o6ecneurBan BbICOKYH) MaHeBpPEHHOCTb OKeaHCKMUX
CynoB B MopTy. B TaHKepax LWMPOKO npumeHAeTcA GopTo-
BaA CHUCTeMa FMAPaBAMYECKOro KOHTPONA pasrpysku. Poi-
GonogelukMWe ceTu ropasno ObicTpee W nerye NOAHWUMATL C
MOMOLLBIO MMAPaBANYECKMUX YCTPOWCTB, YeM BPYYHYIO.

MawwHa anA ynpaeneHuWA rpebHbIM BWUHTOM C NOBOPOT-
HbIMWU NONACTAMU — OAWH U3 MPUMEPOB MPUMEHEHWUA FUa-
paBNUKU B CYAOCTPOEHUMN.




lpumeHeHue rugpaBAMKN B Pas3nuYHbIX OTPAcnAX

Mippaenuka
B CTPOUTENbCTEE U3 CTaNbHBIX KOHCTPYKUMNA

CTpouTensCTBO 3aLUMTHBLIX COOPYXXEHWIA B NMpUBpeXKHOo no-
noce ¥ BOAHbIX KOMMYHWKALMIA ABMAETCA Ba)XHOW 3aaauen
Hawero BpemMeHW. BnarogapA WMPOKOMY NPUMEHEHUIO CU-
(TeM TMAPaBAWYMECKOro YMpaBneHwA WM NpUEoAa YAanoch
BO6UTBCA 3IKOHOMMWYHOIO PELUeHWA 3TON 3aaaun.

Yrobbl 3aWUTUTE NpuBpeXKHble panoHbl OT HaBOAHEHWNA,
rMApaBNUYyecKmne UMNUHAPBI YCTaHABNMBAKOT Ha MYTU CTUXUK
MOLLHbIE 33CTIOHbI.

YeennueHve cynoxoacTBa Ha pexkax EBponel 3actaenfet
noaymaTe O pacLUMpeHUW NPONYCKHOW cNocoBHOCTU BOA-
HblX MarucTpanei. W 3gecs ruapaBnvKe NpuHaanNeXuT Beay-
WaA posk.

BnarogapA npuvmeHeHU rugpasBnuuyeckoro o60pyAOBaHWA
MOXHO BbICTPO M HaAEXXHO TPAaHCMOPTUPOBAThL rpy3bl Aaxe
Npu HanM4yMM BONLLLOro Nepenaga BLICOT.

CynonogbeMHUK, YCTaHOBMIEHHLIA HAa OAHOM W3 OTBETBRe-
HWI KaHana 3nbbbl, ABNAETCA HarNAAHLIM NPUMEPOM Mpu-
MeHEeHUA rnapaBnuKu.

C nomouisio aToro NogbLemMHUKa yAaeTcA NpeoaoneTs nepe-
naj BbICOTbI BenuuuHon B 38 meTpoB.

Ha atom KaHane ruapaBnuyeckune yCcTpoicTBa UCNONL3YIOTCA
B NNOCKKX 3aTBOpax, B NOABLEMHbIX NnatopMax U B 4YeTbl-
pex ynapo3alMTHbIX YCTPOMCTBAaX.

Kpome TOro, OHU NPUMEHAKOTCA ANA PaCKPbLITUA U 3aKPbITUA
MOCTOB 1 BOpPOT WIMH30B.
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MpuMeHeHue rMApPaBAMKIY B PasinyHbIX OTpacnAx

MappaBnuka
B cneunansHom oGopynoBaHun

Muoruve HoBUHKHW hupMel ~'PekcpoT” OTKpLINKU nepea rua-
paBnMYECKMMKU MPUBOAAMM W CUCTEMAMKU YNpaBneHnA Ho-
Bble BO3MOXKHOCTH NMPUMEHEHWA.

MMApaBnMKa LWWPOKO NPUMEHAETCA B NOABEMHO-TPAHCMOPT-
HOM 06OpYaOBaHWW, B TOPHOAOObLIBAKOLWEA TEXHWKE WU Ha
6ypoebix ycTaHoBkax B CesepHom mope. CenbCKOXO3AM-
CTBEHHbIE MaLUWHbI WM TPaKTOPbl, OCHalleHHble rMApaBnu-
yeckum o06OpyAOBaHWMEM, MPEKPacHO 3apeKoMeHAOoBanu
cebA B CENbCKOM X03AMcTBE. JTOT paUUOHanbHbIA cnocob
nepeaayu Cunbl MPOYHO BOLUEN BO BCE OTpacnu  MNpoMbi-
LUNEHHOCTH.

CrnoxHaA cnefAllas cucTtema ynpaeneHwA obecreynBaet
BbICOKYI TOYHOCTe paBoThbl FMraHTCKUX aHTEHH MEXKOH-
TUHEHTanbHON CBA3W.

lMapaBnuueckue MPUBOALI, 3NEMEHTbI YMPaBneHuA W pe-
rYNUMpPOBaHWA HagexHbl B paboTe U BbINOMHAIOT BCE 3a4a4u.

Mpueoa nebenku U ynpasneHue NorpyxeHUem U NoABLEMOM
Kabeneil OCYLLECTBNAKTCA rMAPaBNNYECKN.

34

HapexkHocTb — OCHOBHOe TpeboBaHue, NpeabABNAEMOe K
rMAPaBNUKE 3TOr0 KOHTPOMLHOrO BYK, YCTaHOBMNEHHOrO B
CeBepHOM Mope.

OH — 0aWH M3 MHOTKX, ycTaHosneHHbiX B CesepHom u Ban-
TUIACKOM MOpPAX ANA c60pa BarkHbIX OKeaHor padnyecKux u
METEOpPONOr MecKUX AaHHbIX.
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lpousBOaCTBEHHAA NporpaMma
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MpoussoacTeeHHana nporpaMmma
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MppoHacockl n rmapoaBUraTenu

TMapOHacock! U rMApPOABUraTeny ABMAITCA MMAPOCTaTUYEC:
KAMU MaLLMHaMM.
MpeobpazoBaHUe MEXaHWYECKOro KpPYTALLEro MOMeHTa

NpoM3BOAMTCA 3a cyeT pabouero gaBneHuA u pabouyero obbe-
Ma ¥ 0AMHAKOBO BO BCEX MMAPOCTAaTUYECKUNX MALUMHAX.

370 BUGHO M3 YPABHEHWA KPYTALLEro MOMEHTd, B KOTOPOM
He yuTeH KOahdMUMEHT NONE3HOro AeACTBUA.

Ap * Vh
M =
2-m
M nacoca = MNPUBOAHON MOMEHT Bcerga
M gBuratena = MOMEHT MO BEAOMOMY Bany Gez n

Ap = pasHOCTb A3BNEHWA Ha BbIXOAE U BXOAE
Hacoca, Ha Bx0Aae U BbiXoae aABurarenn
Vh = reoMeTpuyeckuii pabounii o6bem

CyllecTBYeT HECKONbLKO BaPWAHTOB pacyeTa, 3aBWUCALLMX OT
KOHCTPYK LMW Hacoca Mnu ABuraTens.

Ha PUCYHKE 1 NPUBOAATCA BO3MOXXHOCTWU TaKWUX PacyYeTOB!:

1) 06wmnit 06beM

2) wectepeHHaA MallWHa

3) MalwKHa ¢ paamansHeIM NOPLUHEM

4) nonacTHaA MaLuuHa

5] akcuanbHO -NOpPLIHEBAA MALLMHA C HAKNOHHBIM LAWH-
APOBbLIM 6N10KOM

6) akcuanbHO -NOPLUIHEBAA MaLLWHA C HAKNOHHOW Waii6oi

Pacyer 06Lema B rMAPOCTATUYECKMX MaLLIMHAX

HOCKOJ'II:K\/ UAKOCThL B 3TUX MalwnHax BbITECHAETCA, UX
eLle Ha3b1BakT BbITECHAKLWMMK MaLUMHAMW.

37K MaLWMHBlI MOXHO Pa3fenuTb Ha 5 OCHOBHLIX TUMOB:
a) WecTepeHHLIN Hacoc/ LWeCTepeHHbIA ABUIaTensb

6) pOTOPHO-NNAaCcTUHYaTLIA Hacoc/ POTOPHO-MNACTUHYATLIN
aAsuratens

B) pauMansHo-NopLIHeBOW Hacoc/ pauunansHo - NOpLIHeBOoA
ABuWrarens

r) aKcuansHO-NOpLIHeBON HAacoc/akcuanbHo -NMopLUHEBOW

ABurartenb

[} BUHTOBOW Hacoc

MpevmyLlLecTBOM rugpocTaTudeckoro cnocoba nepeaayun cu-
nel ABNAETCA ero 60MNbLUAA 3HEeproHanpAXeHHOCTb, 3aBUCA-
wanA ot pabovyero pasneHuA.

/Pnc. 1

-bs2ez

V=(b-2.r.shE)2 ez ——

V= A-2-/H sinaZ

V=A-2-1 tanZ
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FwapoHacochk! U ruapoasuUraTenm

Kpome pasnnyHbiX TUNOB MalUWH Pasnu4aoT: YenogHoe 0603HauYeHme

Heperynupyembie Hacocbl W ABUraTenn, paboumit o6bem KO-
TOPbIX HE U3MEHAETCA,

W perynvMpyemblé Hacocbl W ABUraTenu, pabounii ob6bem Ko-
TOpbIX U3MEHAETCA.

lecTepeHHble HAcOCkl ABMAOTCA HEPErynupyemMbiMA Haco-

ITmppoHacocsbl
camwn.

3apayeil HacCOCOB B rmapaBnvKe ABNAETCA CO3AaHne NOToKa
WUAKOCTU (T.e. BbITeCHEHWE OrMpejeneHHoOro noToka >kua-
KOCTW) COOTBETCTBYIOLLEN CUIlbI.

( Puc. 2

LlecTepeHHbIA HACOC BHYTPEHHEro 3auenfeHumn

Hacoc BcacbiBaeT »KWAKOCTb, KOTOPaR, KaK NpaBuno, Haxo-
AWTCA B EMKOCTM, M Tonkaer ee K Beixoay. OTctona »wma-
KOCTb MOCTYNaeT B FMAPOCUCTEMY W, NPOWAA YEPEes anemeH-
Thl YNpaBneHuA, nonagaet K notpeburento.

MNotpe6utens co3naeT CONPOTUBNEHNE KUAKOCTH, HAaNpUMep,
NOpLUEHb MOABEMHOIO TMAPOUMNUHAPA, HaxoAALWMWACA noa
Harpy3sKon.

B cOOTBETCTBUM C 3TUM COMPOTUBMNEHWEM BO3HUKAET [aB-
neHwe, KOTOpOe YyBEenuuuBaeTcA A0 Tex Nop, NokKa cuna co-
npoTueneHuA He Gyaer npeoponeHa. Takum obpazom, fa-
gfeHue B rMapocUcTeMe He CO3AaeTCA rMApOHacocoM cpasy,
a HakannueaeTcA MOCTENEeHHO B 3aBMCMMOCTM OT COMpOTU-
BMEHWA, KOTOPOE BCTPEYaeT NOTOK XXUAKOCTM Ha CBOEM NYTH.

WHbIMKM cnoBamu, cTON6G »XWAKOCTW MOXHO Has3BaTb CBOEro \

pOAa XUAKWUM LUGTYHOM, Ha KOTOPLIA ABACTBYHOT CWMbI, CO-
3nasaeMble HacoCoM.

OH cocTouT 13 Kopnyca 1, B KOTOPOM BpawjaioTcA [ABe Le-
CTEPHWU C aKcWanbHbLIM W paguanbHeiM nodramu. BennuuHa
ntodhTOB HacTONLKO Mana, YTo AocTuraetcA athdexT macno-
HenpoHWLAEMOCTH.

CropoHa BcackiBaHWA, 0603Ha4YeHHaA CMHUM LBETOM, coeau-
lllecTepeHHble HAacOCh! HeHa C pe3epeyapoM, a CTOPOHa HarHeTaHuA { KpacHbIi useT)
C rMAPOCUCTEMON.

BHyTpeHHAA LWecTepHA 2 NPUBOAMTCA B ABUXKEHWE B Hanpa-
BReHWW, YKa3aHHOM CTPENKoOW, 1 BpallaeT B TOM e Hanpa-
BRNeHWW BHewwHow wecTepHio 3. lpw BpaleHun LWECTEPHN
PacxXOAATCA, BEICBOBOXAAA BNaAuHbl MEXAY 3YBbAMU.

BosHWKalowee pasprxeHue, a Takke aTmoctepHoe AaBne-
HUWE, AENCTBYHLLEE HA MOBEPXHOCTb XXNUAKOCTU B pe3epByape,
NPMBOAAT K TOMY, Y4TO WAKOCTb W3 pe3epByapa nocrynaer
B Hacoc, T.e. Hacoc "' Kavaet"'.

uaKocTb 3anonHAeT BNaguHbl Mexay 3ybbAmMuU, no mepe
ABWKEHWA NOCTynaA B 06pasoBaHHble LUeCTEPHAMW WU KOp-
Nycom 3aMKHYTbIE Kamepbl, @ NOcne 3Toro NoAaeTCA Ha cTo-
POHY HarHeTaHuA (0603HAYEHHYHD KPAcHbIM LBETOM) .

Ha cTopoHe HarHeTaHwA 3yBbA CHOBa BCTYMAaKT B 3auenne-

Ha pwc. 1 M306paxkeH LIECTEPeHHbIA HAacoC BHeLUHero 3aue-
HUWe, BbITANKNBAA »UAKOCTb U3 NPOMEXKYTKOB, W NpenATcT-

nneHna tun G
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wppoHacockl U ruapoaBUraTenu

BYA BO3BPATY »MAKOCTU M3 NONOCTW Har HETaHWA B MONOCTb CTKOMY XOAY Hacoca, NpOMeXyTKW Heo6x04umo pasrpy-
pa3perkeHuA. 3uTL. [JNA 3TOro B OnNopax LlecTepHel WMMelTcA BOKOBbIE
pasrpy304Hbieé OTBEPCTWUA, YEPE3 KOTOPble TaK Ha3dbiBaemasn
" cKaTaA XUAKOCTL'' nonagaet B NOMNOCTh AaBNEHWA.
[UecTepeHHbIA HAaCOC C BHELUHUM 3auenneHuem (puc. 3)
[pyrumM BaKHEIM MOMEHTOM ABNAETCA BOKOBOW NIOMT MeX-
/" Puc. 3 \ ay wectepHaAmu 5 1 onopamn 6 (puc. 4) .

Ecnu 60K0BOK NOdT CAMWKOM BEeNIMK, TO CUNa TPeHWA Y MeHb-

/® LuaeTcA, a yTeuKa XWAKOCTU yBennumeaeTca.

Mpw Hannuu ManeHLKOro GOKOBOro NtoTa TpeHue yBENUUU-

/@ BaeTCH, @ YTe4Ka YMEHbLUAETCA.

Ecnu 6OKOBOI NohT ABNAETCA BENWYUHON NOCTOAHHOWM, TO

9 Mo Mepe M3HOCA CTEHOK Hacoca YTeuyKa »XWAKOCTY YBenuyun-
gaeTcA. Kpome Toro, no mepe ysenuueHuAa paboyero paene-

> HWA YBENWYMBAKOTCA BOMIOMETpUYECKWE NOTepu.
B 3Tom "Hacoce Y Hac MpouCXoaWuT ruapocTaTUyecKan Kom-
o neHcauma onop. lWWakbel 7, HaxogAlwMecA Nof AasneHuWem

rMOPOCHMCTEMBI, MPUKUMAKOT OMOpPbLI K LecTepHAM. To ecTb
nodT perynvpyeTcA CYLLeCTBYOWMM B rmapocucTeme Aae-
neHuem. Takum o6pazom pocturaetcA Beicokwin KM, He
3aBUCALLMA HW OT CKODOCTM BpPALEHWA, HW OT AABNEHWA.

OcHOBHbIE XapaKTEPUCTUKK
A / Pa6ounit o6bem 3,5 — 100 cm*/06.

PaGouee paBneHue no 250 Bap

B atom Hacoce 3y6bA LUECTEPHER MOCTYNawT BO BHeLlHee
sauenneHue. WectepHAa 2 ABUKETCA B HaNpaBneHNW CTpenKu
W 3axBaThiBaeT LUeCTepHio 3, KOTOpaA Bpawaer ee B Npo-
TUBONONOXHOM HanpaeneHud. [pouecc BcacbiBaHWA Npouc-
XOAWT TOYHO TaK>ke, KaK W B HAacoce C BHYTPEHHWM 3auen-
NeHnem.

HuakocTb BbITaNKWBaeTcA U3 Kamepsl 4, a Ha CTOPOHE Har-
HeTaHWA (KpacHbI LBET) BbITECHAETCA U3 MPOMEXYTKOB
3ybbeB.

Ha cxeme BWAHO 4TO 3yBbA BXOAAT B NPOMEXKYTKU PaHbLLe,
YeM W3 HUX MOMHOCTLH BbLITECHAETCA *MAKOCTb. [loatomy
BO M3BeaHWe BO3HUKHOBEHWA BbICOKOro AABMNeHWA B Npo-
MexyTkax 3y6beB, KOTOpOe BefeT K HepaBHOMEPHOMY Xe-
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I'anouacocm n ruapoasuratTenu

POTOPHO -NnacTuH4aTble HAacoChl

POTOPHO -NRacTuryaTsil HACOC C HEPE2 yAUpYemMbiM paboyum
obsemom.

YcnosHoe 0603HaYeHue

Ha cxeme n3obpaeHa KOHCTPYKLUMA TAKOro Hacoca
{puc. 5)

/Pnc. 5 \

N

POTOpPHO-NNacTUHYaTLIA HAacCOC COCTOMT M3 KOpMyca, cTaTopa
1 v potopa 2 ¢ nonactAMK 3.

40

PoTopHO-nnacTuHyaTel Hacoc Tuna V2

Cnpasa: oAMHapHbIA Hacoc
Cnepa: cABOEHHbIN Hacoc

Cratop 1 MMeeT ABYX3KCUEHTPWUYECKYIO BHYTPEHHIOW AO-
poxky. PoTop ABnAeTcA BeAOMOW peTanblo Hacoca. Ha no-
BEpPXHOCTM pOTOpa B paguanbHbiX nazax KpenAaTcAa no 2 no-
ABUXKHbIe gonactu 3 (ABOWHbIE NONaTKK) .

Mpw BpaweHnn poTopa LEHTPOBEXHAA cuna U AaeneHue npu-
KUMaLOT NOABWUXKHLIE NONAcTH Hapy»Ky. BHewHwne KpaAa nona-
CTEN NpunerawT K BHYTPeHHei nonocke ctatopa. Potop,
cTarop, nNapa nonacTed U pacnonokeHHsle ¢ BOKOB pacnpe-
fenutenbHble AMCKW 06pasyroT AYeNKM UNKU KamMepsl.

MoaBos {cTopoHa BcacklBaHWA) W OTBOA XMAKOCTM {CTO-
pOHa HarHeTaHWA) NPOW3BOAATCA Yyepe3 pacnpegenuTensHble
AWcKKW (Ha pUCYHKe UX HeT) .

MpocToThl pagM NPUTOK W OTTOK XWAKOCTW Ha vepTexe (pu-
cyHOK 5) 1306parkeHbl cHapyxw.

AnA nopayv XUAKOCTW BKNOYaeTcA potop. B6nvsu kaHana
BCackiBaHWA (BBEpXY W BHU3Y) Kamepsbl 4 umeroT Hebonb-
wue pa3mepsl. [1o Mepe BpalleHUA KaMepkl YBENUYMBaKOTCA,
HanoNHAACH XUAKOCTLI. Korga Kamepsl 4OCTUralOT MaKcK-
ManbHbIX pasmMepoB (MaKcuManLHOe pacCTOAHWE MeKay
BHYTPEHHER [OPOXKOW M ULUEHTPOM poTOpa), C MOMOLLB
pacrnpefenuTencHbIX LUCKOB OHW OTAENAKOTCA OT CTOPOHLI
BCACbIBaHWA, COEAMHAACHL CO CTOPOHOM HarHeTaHuA. Mo xoay
KPWBOW cTaTopa nonaTku cHoBa BXOAAT B Nasbl. O6bem Ka-
Mep YMEeHbLUAETCA, 8 XXUAKOCTb BbITaNIKMBAeTCA B Hanpas-
NEeHUU CTOPOHbI HarHETaHWA.

MockonbKy KpWBaA CTaTOpa UMeeT ABYX3KCLEHTPUYECKYHD
dhopmMmy, TO KaXkaan Kamepa NPUHWMAET y4yacTue B Npouecce
HarHeTaHWA XXWAKOCTHU ABaxabl.

Takwum obpazom, B Hacoce 06Pa3yHOTCA ABE NPOTMBOMONOX-
Hble Kamepel, B pe3ynbTaTe 4ero Ban MNpUBOAA rMApPaBIW-
vyecku pasrpy»xaercA. B obnactu paBneHuwA Ha nonacTtu ¢ o-
6paTHOW CTOPOHLI 5 AENACTBYET AaBeHWe rMAPOCUCTEMBI.



fmppoHacocbl u ruapopBUraTenu

Takum 06pa3om, B AOMONHEHWE K YINOTHAKWNM KPOMKaM
cosnaeTcA elle GONbLUAA repMeTn3auuA.

Yro6bl TPEHME He MPeBbILIAN0 ONpefeneHHoro npeaena, yr-
nbl NOMAcTell, YCTAHOBMEHHbIX B MNasy poTopa, CKOLeHbl

(puc. B) .

/T’wc. 6

CKOLLEHHBIE Yribl MO3BONAIT BEIPOBHATL AABNEHNE MEXAY
paboueit U OBpPaTHOI CTOPOHOI nonacTu. B KavecTBe NpMXKK-

MHOI NOBEPXHOCTWU UCNONL3YeTcA paboyan NOBEPXHOCTL NO-
nacTeil. Ha cTopoHe BCackiBaHWA 60NbLUIOA NPUXNMHOM CUMbI

He TpeGyeTcA. Moatomy o6paTHble CTOPOHLI 6 nonacTed pas-
rpY»eHsbl.

B u3obparkeHHom Ha choTorpadimmm caBOEHHOM Hacoce npu-
MEHAIOTCA POTOp, CTaTOP M pacnpenenuTesnbHble AUCKW, pac-
NonoMeHHsle Ha OAHOM Bany M B O0fHOM Kopnyce. 3TOT
CABOEHHbLIN HACOC MMEeT OAWH KaHan HarHetaHuWA W ABa He-
3aBUCMMbIX OPYr OT Apyra KaHana gaeneHus.

OcHOBHblE XapaKTepUCTUK K
OpuHapHbIi Hacoc

PaGouuii o6bem 10 — 100 cm?/06.

Pabouee pasneHue no 175 6ap
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T'mapoHacockl u ruapoaBuraTenu

PoTopHo-nnacTMH4YaThId Hacoc ¢ perynupyembiM pabounum
obbemMoM M AaBNEHUEM )

PoropHo -nnacrunyarsid Hacoc, Tun V3

Cnesa: nNpuTbIYHOE NOACOEAUHEHNE
Cnpaea: pe3s6oBOE coeguHeHMe

YcnoBHoe 0603Ha4eHue
——

\
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lmppoHacockl U ruapoaBUraTenu

B 3ToM TUNe Hacoca MOXHO perynupoBaThk pabounii obbem 1
JABNeHue.

npllel.lMH nogayn XUAKOCTU TOT »Ke, 4YTO 1 B ONMCaHHOM pa-
Hee HeperynMpyemom Hacoce, Tun V2.

B aTom Hacoce cTatop npefcTaenAeT coObOW KOHLUEHTpKUYec-
koe konbuo. MpyxuHa 2 nNpuxumaeT CTatop B UCXOAHOe
foNoXeHWe, 3IKCUEHTPUYHOE OTHOCUTENBHO poTopa 3.

PerynMpoBaHue MaKCMManbHOro 3KCUEHTpUCUTETa W, cne-
AOBaTENBHO, MakKcumansHoro paBouero o6bema Npowvs3Bo-
BUTCA ¢ NomoLbto BUHTA 5. Cuna Npy><uHbl perynupyetca
¢ NOMOLLBH YCTAHOBOYHOIO BHMHTa 6. PerynupoBka ctatopa
N0 BLICOTE OCYLUECTBAETCA C MOMOLWbI0 BUHTE 4.

[lasnexne, o6pasytoLueeca B 06nacTv CONPOTUBINEHWA Hanopy
(Hanpumep, Ha UMNMHAPE, HaXOAALWMMCA MOA rpPy30M) C
HAaNOPHOW CTOPOHbLI AEACTBYET Ha BHYTPEHHIO MOBEPXHOCTL
cTatopa. Bo3HWKaeT ropu3oHTanLHaA COCTaBMAIOWEAA CUNa,
AeiCTBYIOLAA B HAaNPaBNeHUn NpyxuHsl (puc. 8) .

(Puc.8 A

l SREWIWWND

& _/

Mo QOCTMXEHWW CuNbl AABEHWA, PaBHOM YCTaHOBMEHHON
chne NPYWHbI, KOMbUO CTaTopa U3 3KCUeHTpUcuTeTa BO3-
BPaliaeTCA B HYNEBOE NoMoXKeHWe. JKCUEHTPUCUTET YMEeHb-
LuaeTcA.

Mopaua »KUAKOCTW perynupyetcA B COOTBETCTBMMW C pacxo-
aom. Ecnu noTpebutens He pacxopyeT KMAKOCTb, T.e. 0CTU-
raeTcA MaKCcUManbHoe AaBneHue, TO HAaCOC MOYTU NOMHOCTLIO
nepekpblBaeT nogavy. Takum obpasom, noapep»KuBaeTcA
paboyee AaBrneHWe W BOCMNOMNHAETCA TONbKO yTeyka macna.
bnaropapAa 3TOMY YyAaeTcA CBECTW MOTEpPU W Harpee Ha-
XOAALLEACA NOA AaBNEHWEM XUAKOCTU A0 MUHUMYMA.

PaboTy Hacoca oTpakaeT rpadmyeckan xapakTepucTuka
Q-p (puc.9).

cr D

HaTAkeHne NpyxuHsi
npy Y MeHbLIEHWE

/nonaw ‘
Q? YTeuka

w | XapakTepucTuka ymeHbLUeHUA

l

N y

Mocne TOro, Kak Mpy>kKWHa HaTAHYTa, KOMbLO CTaTopa cMme-
waetcA. Mogaya »MAKOCTU YMEHbLUAETCA, 8 AaBNEHWe COX-
paHAeTcA.

pachmueckan xapakTepucTMKa, TaK >Ke KaK W Cuna npy»xu-
Hbl, B BONbLUEA UMW MeHbLUEN CTENEHWU UMeeT BePTUKaNbHLIW
XapakTep, KOTOPbIA 3aBUCUMT OT CMNbl NMPYXKWUHbI U BbICOTbI
aasnerua. [nA ynydweHua paboTbl Hacoca ero MOXHO Oc-
HAacTWMTb YETbIPbMA pPasnNUuHbLIMKU MNpYy>kMHamMK (B cooTBeT-
CTBUW C 4ETbIPLMA CTYNEHAMM faBneHuA ) .

Ha puc. 7 nzobpakeH cepuitHbI KnanaH AnA BbiMyCKa BO3-
ayxa. OH oBecrnieunBaeT aBTOMaTUYECKWIA BbINYCK BO3AYXA,
obneryan aKcnnyartaunio Hacoca. '

Wap knanaHa npwkumaeTcA NPYXWHOW Hazap. KnanaH oT-
KpbIT. [lo Tex nop, NoKa Npu Mycke CUCTEMbI BbITECHAET-
CA BO3AyX, KnanaH ocTaeTcA OTKpbITeIM. Ho kak Tonbko
yepe3 KnanaH HavnHaetr Te4db XWAKOCTb, OHa npuXxumaet
Wap K MpY»WHE W repMEeTHYECKW MepeKpbiBaeT BO3LYXO-
npoBoa.

OcHOBHbIE XapaKTEPUCTUKU
po 47 cm?/06.
(4 ctynexwu)

no 100 6ap

Pabounit obbem

Pabouee pnasneHwve
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Funpouacocm n rugpoasuratenu

PoropHo -nnacturvarsid Hacoc tun V4

Hacoc 3toro tuna UMeeT TY »Xe KOHCTPYKLUMWH, 4TO N Hacoc

Ttvna V3 c perynupyemsim paboynum o6beMomM 1 faBneHunem.

BcacbiBaHWe M NMOAaya XUAKOCTW TakxKe aHanornuHbl. OTnm-
4aloTCA TOMNbKO ARBOMHbLIE NONAcTV. Tak e KakK W B Hepery-
nupyemom Hacoce V2 3fiecb B K@xA0M a3y potopa umetoT-
CA MO ABe NOMacTu, a cnefoBaTenbHO, U ABe YNNOTHALWNE
KPOMKM ¥ Manbiid MPWKAM BCNEACTBME §MAPAaBANYECKO
pasrpysKuv B NepexoAHON 30He.

Apyrum oTnuynem ABNAETCA BUL perynupoBaHuA.

Konbuo cTaTopa 3aXWMaercA Mexay ABYMA NopwHAmu 1
M 2, HaxopdALMMKCA noa Aasnedvem. OTHoWweHVe Nnowanm
nosepxHocTeii nopwHei 1: 2 (puc. 10).

Cna6aa npyxwuHa 3 B 60MbLIOM MNOPLUHE CNY»WT AnA obec-
neveHuA nycka nopluHA. OHa npwkumaeT KonbLo cTatopa 4
B ucxoaHoe nonoxeHue. [pu nycke Hacoca KONbLUO BO3Bpa-
LIAeTCA B 3KCLEHTPUYECKOE NONoXKeHWe.

MakcumanbHoe pabouyee AaBrneHWe ycTaHaBnuBaeTcA ¢ NO-
MoLblo NpyxuHel 5 knanaHa 6. lNpyxwuHa b yaepxusaer
perynupoBOYHbIFA NOPLUEHb 7 B MCXOAHOM MONOXKEHWA.

Mo pocTukeHWto 3afaHHOTO AaBNEHWA NoplueHb B perynu-
pylolleM KnanaHe He CMELLaeTcA, COEAMHAA pacronoxeH-
HYI0 33 6ONbLIKMM MOpLIHEM 2 NMONOCTL ¢ 6aKom.

MockonbKy QABWXEHWE cTaTopa NPOM3BOAWTCA TUApaBnu-
4ECKW, @ He C MOMOLLLIO MPYXWHbI, rpaduyecKan xapakre-
puctuka nuHum Q - p NpPoOXoauT NepneHAWKYNAPHO, a Npw
u3MeHeHun pabouero LaBNEHWA CABWraeTcA NapannenbHo.

B COOTBETCTBMM C rMAPaBNUYECKUMMK NepemMeLLeHuAMN cTa-
TOpa MOXHO YCTaHOBWTb PasnuyHble pezyaupyrowue yeTpod-
crea,

HanpuMep: MexaHW4ecKUi perynAaTop noToka.

Puc. 10
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fMppoHacocbl M rMApPOABUIraTenu

YcnoBHoe 0603HaveHMe perynATopa NoToKa Huxe nepevncneHsl BaXkHeWlLMe NpenmMyLLecTsa perynupye-
MbIX Hacocoe V3 u V4:

. . l}% — ynyulleHwe sHepreTWyeckoro Ganavca GnarogapR aeTo-

— MaTMMECKOMY pEerynupoBaHWIoO MOAa4Yu B COOTBETCTBUM

N_ /}*{ @ € PACXOAOM XKUAKOCTH,

o — noHwxkeHwe pabouyel TemnepaTtypbl, YTO BeAeT K yBenwu-
] * ® _| YEHWID CpOKa CNyXbbl ruapaBnnyeckon XUAKOCTU wn
P1 | YMNOTHEHWNA,

|
|
L g
W =
@ & @ | — ymeHblueHne obbema macnAHoro baka,

|
I . | — ynpouweHne pabouyerd cxembl ruapocucTemsl GnaropapA
| L __ J BO3MO>KHOCTW OTKa3aTbCA OT NPUMEHeHWA NpeaoXpaHu-
TeNbHbLIX U OTKNYAKLWMX KNanaHos.

L T

PasHocTe paasneHnA (p1 — p2) B ApoccenibHOM KnanaHe 1
Tpy6onpoeona P npoTuBopeicTBYET cune Npy»uHbl 2. 3Ta
pasHOCTb AEMCTBYET Ha MOpPLUeHb Perynupyrowlero KnanaHa
3. PerynupoBouHbIi noplueHs paboTaeT No NpyUHUKUNY KOM-
feHcaumMu AasneHWA NOTOYHOro Knanava (cm. rnaey "Mo-
TOYHble KnanaHel”'). OH BblgepXKvBaeT pasHOCTb AaBneHuA
B npeaenax ot 6 Ao 8 6ap B COOTBETCTBMM C CUNON NPYXK-
Hbl.

Ecnu, Hanpumep, B [APOCCENLHOM KhanaHe YMeHbLUAeTcA
CceyeHue NOTOKaA, TO PasHOCTL AABMEHWA ABWKET perynupo-
BOYHBIA MOPLUEHb B HanpasneHun NpyxuHbl.

OtkpbiBaeTcA pacnpegenuTensHas KpPOMKa, pasrpyKan pac-
TIONOXEHHYIO 3@ NOPLIHeM 4 MONOCTL B HanpasneHun 6aka.
C NOMOLLBIO Manoro NoplwHA 5 ymMeHbLIAeTCA 3KCLEeHTpUCH-
TeT KOMblUa cTaTopa. 3To NpoMCcXoanT A0 Tex Nop, NokKa no-
Jaya Hacoca He YMEHbLUMTCA, AOCTUIHYB pa3HoOCTW aasne-
HuA 6 — 8 Bap.

MoxHO vcnons30BaTh TakK»Ke W A0NOMHUTENbHBIE NPUBOPS!
perynMpoBaHuA

— perynAaTop AasBneHuA
¢ paanuuHbLIMK BUAGMM MaHWUNYNUPOBaHUWA

— HanopHbIW perynATop noToka,

~ perynATop MOLLHOCTH

OCHOBHbI€ XapaKTEPUCTUKN:
PaBoumit 06BEmM no 125 cm? /06.

Paboyee paBneHue ao 160 6ap
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MwapoHacockl U ruapoABUraTenu

PapuansHo -NOpLUHEBOR Hacoc

PaduansHo-nopwHeegod nacoc Tuna R2 ¢ 3, b u 7 anemen-
ramu.

B paauansHO-NOPLIHEBOM Hacoce NOpLUHW KPenATcA Ha Ba-
ne npueoaa 38e3a006paszHo. [BukeHWe NOPLUHER NpPoMCXo-
AWT B pafuansHOM HanpaeneHuu.

CyLUECTBYIOT HacoCbl C KNanaHHLIM W 30M0THUKOBLIM pac-
npeaeneHnemM, ¢ HeperynupyemMbiM W perynupyemsiM pabo-
yum o6bemom. Kpome TOro, pasnuuyardT HacocChbl C BHYTPEH-
Hell KpWBOW X04a NopLHA (NOPLIHX HAXOAATCA NOJ HAPYX-
HbiM AaBMEHMEM) U HAcocbl C BHELWHeW KpWBOM xopja nop-
WHA (NOPLUHM HAaxOAATCA NOA BHYTPEHHUM AaBneHuem) .

CamoBcachIBaloLLLMIA HAacoc, 306paxeHHsbI Ha puc.11, nmeer

KnanaHHoe pacnpeaenedue. [lagneHune noctynaeT Ha NoOpLUEHb
nasHe. Pabounin 06beM NOCTOAHHLIN.

YcnosHoe o603HavyeHUe

Hacoc coctouT M3 Kopnyca 1, sKcueHTpukosoro sana 2,
3MeMeHTOB 3 ¢ NOPLWHAMK 4, BCAackIBaKOWMM KnanaHom 5
W KnanaHom aasneHuAa 6.
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Moa 3nemMeHTOM Hacoca crnefyeT MOHUMaTh AEACTBYHOLWMIA
OQHOMOPLUHEBOW HAacoc, MPUWBMHYEHHbIA K Kopnycy. lop-
LWHW HAXOAATCA B 3NeMeHTax U NPWKKUMAKTCA K IKCLUEHTpK-
KOBOMY BanuKy Mpy>KMHamMu.




mppoHacockl U ruapoaBuraTenu

Kawabiv noplieHs coBepLUAaET 3a 0AMH 060pOT Bana fBa xopa.

Bo BpeMA BpalLeHUA 3KCUEHTPUKOBOroO Bana yepes oceBoe
OTBEPCTWE B Bane BCAChIBAETCA KMAKOCTb (rony6ol uset),
KOTOpaA Yepes paguanbHbie OTBEPCTUA C CUNOW MAeT Brepea,
fnonagad No KaHanam BO BCACkIBaKOLWMK KnanaH.

BeackiBaloWMiA KNanaH cocToMT M NNAcTUHKK, KOoTopasa ¢ Mno-
MOLLbIO CNAaBor NMPy»KUHbLI NPUXKUMAETCA K YNNOTHUTENbHON
KpoOMKe.

MpK ABUKEHUM MOPLUHA K LEHTPY Bana o6bem NonocT nop-
WHA yBenuumBaeTcA. BosHukaert noacoc, B pesynbTate KOTO-
poro MAacTMHKA OTXOAMT OT YNAOTHUTENbHOW KPOMKU U B
NONOCTL MOPLUHA HAuYMHAeT MOCTYNaTh XUAKOCTL (3nemeHT

2l

Korpa akcUeHTpMKOBbIM Ban CHOBa BbiTanKuWBaeT NOpLUeHb,
OH NaBWT Ha MNNAacTMHKY BCacbiBaWLLEro KnanaHa, npuxu-
MaA ee K YNNoTHUTensHOW Kpomke (3anemeHT 3.2).

OnHOBpEMEHHO LWap KnanaHa AaeneHuA 6 BbIXOAWT U3 ceana
(anemeHT 3.3) .

Teneph WMUAKOCTb M3 OTAENbHbIX 3NEMEHTOB Hacoca no Ka-
Hanam Te4yeT B NOSIOCTbL AABNEHWA.

PaBounit 06BLem Hacoca 3aBUCUT OT AWMAMeTpa NOpLIHER KU X
yucna. MoCKONbKY MPOM3BOAWTENBHOCTE 3aBUCUT OT pabo-
4ero AaBneHMA W o6bema, OT AuMameTpa NOPLUHA 3aBUCUT M
npegen paboyero AaeneHuA.

B uenax obecneyeHWA paBHOMEpPHOW MOAAYM KUAKOCTWU pe-
KOMEHAYETCA NOMb30BaThLCA .HEYETHLIM UYWUCNIOM MOPLUHEW.

OCHOBHble XapaKTEPUCTUK K
BHyTpeHHuin O umnuHapos

8mm | 10mMm | 12mm | 14mm

PaBouuit 06bem B

cm>/06. Ha 1 anemeHT 04 | Q83

0,91 1,23

630 | 500 350 250

Pabouee naenexue B bap

Ha puc. 12 wsobpakeH camoBcacbiBatowmin Hacoc tuna R4
Cc KnanaHHbIM pacnpegeneduem. lNopwHu atoro Hacoca Ha-
XOAATCA NOA HapyxHbiM aaBneHuem. OT BbilLeONUCaHHOro
Hacoca OH OTNW4AeTCA OCOBEHHOCTLID KOHCTPYKLUMW NOpLU-
HeW. [MonebId NopleHs CO BCachIBawLWMM KnanaHom 2 Ha-
XOOMTCA BO BTYyNKe 3 M € NOMOLLbI NPY>XuHbI 4 npuxn-
MaeTcA K 3KcueHTpuky 5. PaboyaAa NMOBepXHOCTb MOPLUHA
COOTBETCTBYET pafinycy aKCUeHTpuUKa.

Brynka umeeT wapoobpasHyto hiopMy W C NOMOLLGH Lands!
6 KpenuTcA Ha NoawunnHuKax K kopnycy 7. B uande umeet-
cA knanaH pasneduA 8. Takum o6pazom, ¢ NOMOLULIO NpY-
»KUHbI 0BecnedmMBaeTcA CBOBOAHBIM 3aXKUM MOPLUHA MEXAy
3KCUEHTPMKOBLIM Banom W uandor (ruapocratuvyeckan

pasrpysKa nopLuHa) .

lMpwn pBUXEHWW NOPLUHA BHW3 0O6bEM MONOCTU MOPLUHA BO
BTYNKe YBENM4MBaeTCcA.

Bo3sHWKaeT Noacoc, B pe3ynsTaTe Yero nnacTuHKa Knanada
OTXOAMT OT YNNOoTHWUTENLHOW KpoMku. OgHOBpPEMEHHO ue-
pe3 pasvanbHyH KaHaBKY 3KCLEHTPWKa NonocTe BCAChiBa-

@ Puc. 12

\
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rwapoHacockl u ruapoaBuraTenv

HWA COeAMHAETCA C NOpPLUHEM. Hepea KaHaBKy W MPOTOYKY
B NOpLUHE Kamepa NOpLUHA HanoONHAETCA XUAKOCTbH.

Mpu ABMXKEHMM NOPLUHA BBEPX 3KCUEHTPUK NpPepbIBaeT KOH-
TakT ¢ KopnycoM. lNnacTMHKa NpWKUMAETCA K YMNNOTHU-
TenbHOW KPOMKE, a Wap BbIXOAWUT 13 ceana.

KuakocTb TeweT K BbIXOAY U3 Hacoca.

B MOMEHT BpalleHWA IKCUEHTPUKa 3NEMEHT Hacoca Npows-
BOAWUT MaATHUKOBOE ABUWXKEHME.

B atom Hacoce MOHO npumeHATe 3, 5 1 10 nopLuHe# 1 Tpu

pa3nunuHbiX OPMbI 3KCLEHTpuuuTeTa. B uenAx nyuwei go-
3MPOBKMW UMNUHAPOBbIE BNOKK MOrYT BKNOYaTLCA MOPO3Hb.

OcHOBHble XapaKTepUCTUKHK

BHYTpeHHW anameTp umnuHapos (mm) 10 15
PaGouwit o6vem (cm>/06.) 1,51 — 19,4
Pa6ouee nasneHue (6ap) 700 500

CoyeTaHWA HACOCOR
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Bce onucaHHble HAcocbl MOTYT MPUMEHATLCA B COYETaHWU
apyr ¢ apyrom. OHU COEAMHAIOTCA C MOMOLLbBI NPOMEXKY-
To4yHOro ¢hnaHua. MpuBoa cnapeHHbIX HACOCOB OCYLLECTBA-
eTCA ¢ NOMOLLbLIO OAHOM0 ABWUraTens.

OavH aBuUraTens MOXeT NpuMBOAUTL B AeWcTBWe ABa OTAEnb-
HbIX KOHTYpa N1 0AWH KOHTYP BbICOKOro M HUIKOro Aae-
neHwA.

pPOTOPHO-NNAcTUHYaTLIA Hacoc V2 +
paauvansHo-nopLHeBoi Hacoc R2

CneBa BBepxY:

POTOPHO-NNAacTUH4aTbin Hacoc V3 +
pPOTOPHO-NNacTuH4aTeIi Hacoc V3

Cnpagea BBepxy:

pOTOPHO-MNAcTUHYaTLIA Hacoc V3 +
wlecTepeHHbIA Hacoc G

CneBa BHU3Y:

wecTepeHHsbI Hacoc G +
wecTepeHHbIn Hacoc G

CnpaBa BHU3Y:



Fup,porlacocm nrugpoasurarenun

CouetaHunA

Heperynupyembiii + Heperynupyemelit

PotopHo-nnacTuHyaTeid Hacoc V2 + poOTOpPHO-NnacTuHYaThii Hacoc V2

Pa6oyee nasneHue no 175/175 6ap
lpov3eoauTENBHOCTD no (148 + 148) n/muH.

PoTopHO -NnacTUHYaThblid Hacoc V2 + pagumansHo-nopliHeson Hacoc R2

Pabouee aasneHue no 175/630 6ap
Mpou3BOAUTENLHOCTL no (148 + 13) n/mMuH.

llectepeHHbIi Hacoc G + LuecTepeHHbIi Hacoc G

Pafioyee aaBsneHue no 250/150 6ap
Mpou3BOAWUTENBHOCTH no (32 + 32) n/muH.

Perynupyembiid + perynupyembii

PoTopHO-NNacTuHYaThlit Hacoc V4 + poTopHO-nnacTuH4aThii Hacoc V4

PaBouee aasneHue no 160/160 6ap
Mpov3BOAWUTENBHOCTL fo (200 + 200) n/muH.

PoTOpHO -NNacTUHYaTbil Hacoc V4 + pOTOPHO-NNAacTUHYaTbii Hacoc V3

Pa6ouee nasneHue ao 160/100 6ap
[lpou3BoANTENBHOCTL no (200 + 63) n/mMuH.

PoTopHO-MNacTWHYaThbl Hacoc V3 + poTopHO-nnacTuHuaTelid Hacoc V3

Pabouee naBneHune ao 100/100 6ap
Mpon3BOANUTENLHOCTL po (63 +63) n/muH.

Perynvpyembiit + Heperynupyemsoii

PotopHo -NNacTMHYaTLIi Hacoc V4 + wecTepeHHbin Hacoc G

Pabouee naBneHue po 160/250 6ap
lpon3soauTENbHOCTL ao (200 + 32) n/munH.

PoTopHO-NnacTWHuYaTeIM Hacoc V3 + paauansHo-nopLuHesoit Hacoc R2

PaGouee nasneHue ao 100/630 6ap
Mpou3BOAMTENBHOCTE no (63 + 13) n/muH.

PoTopHO-NnacTuHuaThlil Hacoc V3 + wecTepeHHbin Hacoc G

PaBouee paBneHvie no 100/250 6ap
MpoussoanTENLHOCTL ao (63 +32) n/mun.

PotopHO-NnacTWH4aThbiit Hacoc V4 + paauvanbHO-nopLuHeBoi Hacoc R2

Paboyee pagneHue ao 160/630 6ap
lpoussoauTENLHOCTD fo {200+ 13) n/muH.
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FmapoHacocb! U ruapoaBUraTenu -

Buntosoi Hacoc (puc. 13)

Puc. 13 )

yCnoBHOe 0603HaveHune

N Y,

B ogHoOM Kopnyce pasMeLLaloTcA [Ba MK HECKOMNbKO X040-
BbiX BUHTOB (Ha 3TOM pucyHKe ux Tpu). CpeaHWid BUHT C
NpPaBoCTOPOHHEW Hape3KoW NPUBOAWTCA B [ABWMXKEHWe C No-
MOLLLLIO Bana v nepeaaer BpallaloLlee ABUXKEHWE Ha [Ba BHeLL-
HbiX BWHTa ¢ nesol HapezkowW. [Npu 3Tom fea wara sHew-
HUX BUMHTOB, KOPMYC W OAWH LUar BeAyLLero BUHTa obpa-
3YIOT 3aMKHYTY Kamepy. Mpu BpalleHWM BUHTOB 3Ta Ka-
Mepa NOCTOAHHO ABWXETCA U3 CTOPOHLI BCAChIBaHWUA (CUHWIA
UBeT) B CTOPOHY HarHeTaHWA (KpacHbIA WBET), He MeHAA
cBoero obvema. 310 obecneymsaeT NOCTOAHHYIO paBHOMEP-
HYIO MoAaUy KMAKOCTH.

AKCHanbHO - NOpLIHEBbIe HACOCLI U ABUraTenu
{aKcuanbHO - NOpLUHEBbIE MALUKMHBI )

AKcHanbHO -NOpPLUHEBbIE MaluMHLI ABMAKTCA Npeobpasosa-
TEeNAMWU IHEPrvUK, B KOTOPbLIX MOPLIHWA B LMNUHAPOBOM 6no-

Ke pacnonoeHbl aKcuanbHO.

PasznuyaroT akcuanbHO-MOPLUHEBbLIE MALLKWHBI C HaKNOHHOMW

WaiBolW U C HAKNOHHLIM LMIUHAPUYECKUM Brnokom. Huxke ( Puc. 14 ) w
NPUBOAATCA CXEMbl, HA KOTOPLIX NOKa3aHa pasHuua mMexaiy

3TUMU ABYMA TUMNamMu MawwwuH. JTa pasHMLA 3aKM4aeTcA B h ol
pacnpegeneHy cunbl NOPLUHA B TOYKE NEpefavn u B camMom = ’,‘

{r
XOfle KPUBOIA KPYTALLEro MOMEHTA.
MpocToTbl pagu Mbl CHaBAMNKM TOYKW CONPUKOCHOBEHWA ——F. : j
L

MopLUHER ¢ Wanboin ocTprAMU.

r

\

B Touke conpuxkocHoBeHWA Ha puc. 14 “ruapaBnuyeckan - } . -
cuna' (anaeneHue, NOMHOXEHHOE Ha NNowanb NOBEPXHOCTU o - fO I 3
noplWHA) npeobpasyeTcA B MexaHudeckyto cuny. Coctana- N
HouMe cun Bcex LMNMHAPOBLIX NOMNOCTEN, HAXOAALLWXCA Nog
[JaBreHuemM, HanpasneHsl MeprneHAMKYNAPHO K OCK NopLu- S
Hel. [MopLwHW NPUHUMAIDT HaKNOHHOe NonokeHue. TakKum S
o6pasom, B UMNMHAPOBOM BNIOKE BO3HUKAET KPYTALLWMA MO- Z
MEHT, KOTOPbIA BNOK MepeaaeT Ha BeAOMbIN Ban.

L _J
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I'unpouacocu n rugpoagsurartenu

Ha puc. 15 nmopwHK onupaioTcA Ha wanby. Toykn onopsl
TaKxe 0603HaueHbl ocTpuAMUK. Ha nopwHAX v ULMNUHAPOBOM
6noke He BO3HMKaeT KpyTALWMA MomMeHT. OH BO3HUKaeET Ha h
wainbe U CHUMAETCA NPAMO.

Puc. 15

F—

0fa Twna aKcuanbHO-NMOPLUHEBbLIX MALUMH W3rOTABAMBAOT-
A KaK B PerynupyemMom, TaK W B HeperynvMpyemom ucnosn-
HEHUM 1 MOTYT MPUMEHATLCA KaK B KayecTBe HacocoB, Tak
1 B KauecTBe ABUraTene.

Mpu NpUMeHeHWM B KayecTBe HACOCOB NPOV3BOAUTENbHOCTb
3T¥X MALUMH MpONOpUMOHansHa CKOpPOCTKM Bana npueoga u
pabo4emy obvemy.

Mpu NnpUMMeHEHUM UX B KaYeCcTBe fBUraTenei CKoOpocTL BEAO- o
MOro Bana NponopuUUOHanbHa o6beMy MOCTYNAaoLEen Xua-
KOCTW W 06paTHO NpoNopuUWoHansHa paboyemy o6bemy ABM-
ratend. KpyTALLMIA MOMEHT BEAOMOro Bana BO3pacTaeT Mo
Mepe YBeNWYeHUA Pa3HOCTU BLICOKOTO W HU3KOTO AABMEHUA,

AKCUaNbHO -NOPLUHESLIE HACOCHI U 08U2aTeNU € HaKIIOHHOU
walibol: pezynupyemsie u Hepezynupyemsie (eHusy)
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MmppoHacockl U ruapoaBuraTenu

C HaKNOHHOW WaboMn
1 Heperynupyembim pa6ouum obnemom

Puc. 16

Tun A1F (pwuc. 16)

B HenoaBwkHOM Kopnyce 1 mapannefbHO K NpUBOAHOMY
gany 2 pacnonokeHsl AeBATb nopiuHed. OHW ABMXKYTCA B
6noke uvnuHapa 4, KOTOpPLIA C NOMOLWbIO nNpu3MaTUYecKon
WNOHKW NPOYHO COEAMHEH C MPUBOAHLIM Banom. KoHup!
nopLUHeR BbINONHEHLI B BAAE LIAPOBbIX LWAPHUPOB W1 pac-
nonoxeHbl B Bawmakax — nonaywkax 5. C nomoukto
YMOPHLIX M CTOMNOPHLIX Wanb Balimaku-non3ywxku yaep-
WBAKTCA B ONpeaeneHHON NIOCKOCTU NOA YoM 150.

HaknoHHaA NAOCKOCTL B 3TOW MallvHe ABNAETCA Kak 6bi
4acTbl KOpnyca, T.e. ee Yron HaKfoHa He U3MeHAETCA.

MpuBoaHOi Ban 2 Hacoca BpallaeT UMNWHAPOBLIA BNOK 4,
canbHUKKW 7, AHo Bnoka 8, mopwHu 3 ¥ HBawmaxku-non-
3yLm<m 5. MockonbKy MOPWHW C NOMOLWLK 6GawMaKoB-
NON3ylleK YAEpXWBAOTCA B HAaKAOHHOW MIOCKOCTH, Npu
BpALLEHWM NPUBOAHOIO Bana OHW ABWXYTCA B GapabaHe um-
nuHAapa.

Y npasneHue nofayen XMAKOCTH OCYLLECTBNAETCA C MOMOLLBHO
NBYX OKOH pacnpegenutend 9, cOeAMHEHHOro C KOPNyCcoM.
Mpy ABWXEHUW HApY>XKY NOPLIHW Yepe3 OKHO MWUTAaHWA coe-
AWHATCA ¢ Bakom (CUMHWA UBET) W BCACbIBaKOT XKUAKOCTb.

Yepes Apyroe OKHO ApYrvie NopLiHW COeAWHAITCA CO CTO-
pOHO¥ HarHeTaHUA ( KpacHbIA UBET) 1 BbITECHAIOT XKUAKOCTL
B GapabaH UMNWHADPE, 8 OTTyAa B NaTpyBOK AABAEHWA.

OauMH NOpLUEHL MOCTOAHHO XOAWT MEXAY CTOPOHOW HarHe-
TaHWA W CTOPOHOW BCackIBaHWA.

Yepez OTBEpPCTME B MOPLUHE CKATaA >KMAKOCTb Nonajaer B
falmMaK -NonN3yLKY, YpaBHOBeLWIWBaA AaBNeHue.
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rHHPOHaCOCbI uruapoasuraTenn

¢ HAKNOHHOW Wai6on
W perynupyemsim pa6ounm ob6bemom

(Puc. 17

\

I

Tun A1V (pwuc. 17)

[lpu pabote c perynupyemsiM paBoynm O06LEMOM HaKMOH-
HOW nnockocTelo ABMAeTcA wakba. HaknowHaA waiba 1
KpenuTcA NOABWMXKHO W C NOMOLLLID MexaHu3Ma 2 MOoXKeT
nosopayueatecA Ha 159 B 06e cTopoHsl. B 3aBucMMOCTH
0T yrna HaknoHa MopwHW 3 WMMewT onpejeneHHbLIA Xoa.
Jror xo4 onpepenAeT pa6ounit o6bem nopwHA. C yBenu-
YeHWeM Yrna HaKioHa X0/ MOPLUHA YBenuWYuBaeTcA.

Ecnu wainba HaxoauTCA B cpefHeM NonoxeHuu (Hynesoe
nonoXeHue) , TO eCTb NEPNEHAUKYIAPHO K BeAyLieMy Bany,
T0 X0A NOPLUHA, @ cnefoBaTeNbHO U paboyuid 06bem paBHbI
HYynHO.

Ecnv noBepHyTh LWainby He MeHAA HanpaBfeHWe BpalleHWA
npvBOAa TO COOTBETCTBEHHO MEHAETCA W HamnpaBneHue no-
TOKa.

KoHeTpyKTHBHbIE 0COGEHHOCTH aKCHaNbHO-NOPLUHEBOW Ma-
WKHbI ¢ HAKNOHHOW wanbon: (Tun A1)

9 nopluHein/ HalWMaKoB - NON3YLWEK

paBHaA NOBEPXHOCTL LWANBkI

CNNOLHOW Ban

yron nosopota ot 0 go + 15°

KOPOTKWIA macnonpoeoj

Mpenmywecrea

— bBbicTpeIA nosopor

— Manbii4 Bec

— Xopolana nopaa4a B Hyneeom nonoxeHuu
— Maneie rabaputsbi

— Ban umeeT aBa KoHLA, YTO No3BONAET YCTaHOBUTL Aonon-
HUTeNnbHbIE HACOCbI

— MawwuHa npumMeHAeTcA Tam, rae Heobxoanm pesepc Gonb-
LWON UHEPLUMOHHOW Macchl.
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[TuppoHacocsl U ruppopBuUraTenm

AKcuanbHo - NOpWHeBOW Hacoc Tun A4V

/_

Puc. 18
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Touku NOAKNHYEHWA
A, B — paboune TpybonpoBoAabl
G — MOAKJIYEHWe BCNOMOraTenbHbiX KOHTYpOB
L‘| — YTeykKa XXMAKOCTWU U MacnosanpaBka
Lo — yTeYyKa »XWAKOCTW UNK CNMB Macna
Ma — TOuKa uamepeHuAa paboyero TpybBonposoaa A
MB — TO4Ka u3mMepeHuA pabouyero TpybGonposoga B
R — BO34yX00TCOoC
S — BcacklBalOLWKWA TpyBonposoa ANA nogayu nuTar-
LLLEW XKUOKOCTH
X1, X2 — TOYKM NOAKNIOYEHWA YNDaBNEHWA AaBNeHWA
Y1, Y2 — TOYKMW NOAKNIOYEHUA AUCTAHUUOHHOrO ynpasene-

HWA (Hanpumep, AaTYMKOB PYYHOro ynpasneHus )
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Ha pucyHke 18 u306pakeH aKcuanbHO-NOPLIHEBOW perynu-
pYeMblil Hacoc € HaKNOHHOW wWaiBoi 1, npeacTaBNAOLLMIA
co60ii NepBWYHbLIA arperat, B KOTOpbIA BXOAAT BCMOMOra-
TenbHbIA Hacoc 2 AnA obecneveHWA NOAAYN MUTAIOLLER XKUa-
KOCTHW, perynupytowwmin npu6op 3, KOMBMHWPOBaHHbIE Mu-
TaTenbHble U NPefoXpaHUTENbHbIE KNanaHel, a TakxKe Npeao-
XPaHUTENbHbIA KnanaH NUTaloLero AaBneHuA.

OpHUM M3 OTNWYMIA AAHHOro Hacoca OT NpeAblIAyLWUX ABNA-
€TCA HaKNoHHOe pacrnonoxeHue noplHei. Mpu Gonbliow
CKOpPOCTM BPAalLLEHUA TAKOE PacnoNoXKeHWe B 3HAYMTenbHOW
mMepe obneruaet paboTy BO3BpaTHOro ycrpowctsa. Vimeertca
chepuvecK A TOPLEBOI pacripeaennTens.

370T Hacoc npeacTaenAeT cCOBOW 3aMKHYTBIA KOHTYP, T.e.
BbITEKAMOLIAA »UAKOCTb CHOBa Noj AaBneHWeM BO3BpalLla-
eTcA B Hacoc. YTeyka >KWAKOCTW BOCMOMHAETCA BCNomora-
TenbHbIM HacoCOM.

BcrnomoraTensHblli Hacoc 2 Cry»uT B Ka4ecTBe NUTatoLLero
Hacoca. [AnAa obecneyeHuA MakcuMmansHOro AaeBneHWA nopa-
YM MMEETCA MpefoXpaHMTeNbHbIA KnanaH 4.

[ea npepoxpaHuTenbHeiX KnanadHa 5 orpaHWuMBaloT BbICO-
KOe [aBMneHWe Ha HanopHOK CTOPOHEe, 3alMLLaA YCTaHOBKY
OT Meperpysokx.

Awnadparmel 6 cny»xat ana perynupoeaHuA BpeMeHu.



fmppoHacock! u ruppoaBUuraTenu

Pezynupyembie u HEPEZYUPYEMbIE aKCUANTEHO -NOPUIHEBLIE
HAcock! U deu2arenu ¢ HaKmoOHHbIM uUﬂUHapOBbIM b6noKom.

Heperynupyemblie MawivHbl C HaKNOHHBIM LUMAWHAPOBLIM
6nokom (puc. 19)

B kopnyce 1 ycTaHOBEHbl BXOAHOW Ban 2, HaKNOHHaA LWani-
6a 3, uMnuHap 4 ¢ nopwHAMKM 5 1 WwapHupamn 6 1 Topue-
Bblin pacnpegenuTens 7.

Kavatowanaca wariba pacnonoxeHa nepnedHanKynApHo K Npu-
BogHoMy Bany. LlunuHap umeer cemb NOpLUHEW W pacrnono-
»KEH OTHOCUTenbsHO ocu Bana noa yrnom 259, Kavarowanca
wainba ¢ NOMOLLBI LWAaTYHOB cOeauHeHa ¢ uvnuHapom. Lu-
NWHAP onMpaeTcA Ha cpegHioto uandy 8. B npouecce paboTsi
Ban 2 nosopaumaetcA. WaTyHbl 6 coobwator aTo ABMMkKE-
Hue noplHAM 6, a Te nepeaarT ero Ha uunuHap 4. Moc-
KOMNbKY MOPLWHW coeAuHeHbl C Walnbol wapHupamu, npu
MOBOPOTE Bana OHW NPUXOAAT B ABWXKEHME.

TopueBoi pacrnpefenvuTens MMeeT [Ba CEpnoBUAHbLIX OKHa
anAa nopauv (rony6oi uset) u oTeoaa (KpacHbIA uBeT)

CaTOM KNOKOCTU.

Ona Toro, ytoBbl GapabaH UMAKHAPA B Npouecce ABUXKEHWA

‘He UeNnANCA 3a TOPLEBYID MNOBEPXHOCTb pacnpeAenuTens

eMy npuaaeTca wapoobpasHaA dopma.

CuHxpoHHOCTL paboThl NopLUHen obecneyvBaeTcA beckapaaH-
HOW Mepegayei ¢ NOMOLLLIO LLATYHOB, COO6LLAIWMX TONLKO
TArosoe ycunue (TpeHwWe, MHEPUWID), @ HEe KPYTALLMA MO-
MEHT.

Hencreyowme Ha uunuuap GokoBble cunbl BepeT Ha cebA
cpepHAA uandga 8.
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MmppoHacockl U rugpoaBuraTeny

Tun A2F

.

MgpomaliMHa ¢ HAKNOHHBLIM LWAMHAPOBLIM Gnoxkom
M peryaupyembim pabouum o6vemom (puc. 20)

Peuys maetr 0 mawivHe ¢ perynupyemsiM pabouum obbemom.
LiunuHaposbiii 6nok 4 ¢ nopwHAmMK 5, pacnpegenntenem 7
W yacTe kKopnyca 9 noaBuXHLI. ¥ron HaKNoHa OTHOCUTENbLHO
OCu Bana MoeT perynupoBatbcA B npegenax 259. OT yrna
HaKNOHAa 3aBMCUAT W XOJA NOpPLUHeW B uvnuHppe. Yem 6onb-
e Yron HaknoHa, Tem 6onblue paboynid o6bem.

PazymeeTcA, HanpaBneHWe TeYeHWA MOTOKAa NNasBHO MeHAeT-
CA, eCNW, He MEHAA HanpaBneHue ABWXEHWA Npueoja, nepe-
MECTUTbL MOABWXKHYIO 4acThk Yepez Hynesoe nonoxeHue. Kor-
Aa Yyron HaknoHa paeeH Hyn, pabouyni obLem Takyke paBeH

Hynto.
A2V g paspese.

Ha puc. 20 usobpamena akcuanbHO-NOPUIHEBAA MAaLIUHA

fF‘nc. 20

5
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fMppoHacocbl U ruapopBUraTenu

KoHCTpYKTHEHbIE OCOBEHHOCTH aKCManLHO - NOPLUHEBOW Ma-
wuHbl, TAN A2, C HAKNOHHLIM UWTMHAPOBLIM 6NOKOM.

7 NopLHeA/lWapoBbIX LWAapHUPOB

Cthepuueckan NOBEPXHOCTb pacnpeaenvTena 1 NpocTan Kom-
NOHOBKA UMNWHAPA

KecTkaA ycTaHoBKa Bana
Yron HaknoHa ot O po * 250

Macnonoaaya ocyLeCTBNAETCA C NOMOLLBIO PErYNUpYioWero
ycTpoWcTBa N0 Mepe BpaLUeH A

MpeumyuwecTea

— Xopoluee BCACkIBaHWE TOXe HA BLICOKUX CKOPOCTAX
— Xopowmi 3anyck (MOMeHT cTpOraHwA) AsuraTens
— B03MOXHa OTKPbITaA YCTAHOBKA MalUUHbI

— Xopowwid noacoc

Mol OnuCbIBanyM AeACTBME MaLUWMHLI, MPUMEHEHHONW B KavecT-
se Hacoca. pumMeHeHMe malumHLl Tuna A2 B Ka4yecTse ABK-
[aTenA OCHOBaHO HAa MPOTUBOMONIOXKHOM MPUHUMNE AEWCT-
BUA. 34eck B ABWraTens NocTynaer *xWAKOcTb. [Tponcxoaut
npeoBpazoBaHue AaBneHWA U paboyero o6bema B KPYTA LK
momeHT. [laBneHwe 3Aeck BO3HWKaeT GnarogapA conpoTu-
BreHwio ABuratenA (conpoTueneHue rpysa).

ConpoTvBieHWe paBWratend COOTBETCTBYeT TpeByemomy
KpyTALLLEMY MOMEHTY Ha BefomMom Bane. CkopocTs Bpallle-
HWMA BEAOMOro Bana 3aBMCUT OT BENWYMHbLI Pacxopa >KuA-
KOCTM, TO eCTh OT Pacxo/a Macna B eauHuLy BpemeHn (0Bbiy-
HO OH M3mepAeTcA B N/MuH) . Pacxop KMAKOCTW B ABWra-
TeNe COOTBETCTBYET NPOU3BOANTENBHOCTH Hacoca.

Perynupyembiit geuratens Tun A6V
C HAKNOHHBbIM LWAUHAPOEBLIM Gnokom

OTOT pBWUraTens NpeaHasHaveH cneuuanbHO ANA FUAPaBNW-
4EeCKUX NPWBOLOB CO BTOPUYHBIM PErynupoBaHueM.

BcA cucTema perynupoBaHuWA WMEEeT Yyron HaKnoHa oT 70
po 259 u pacnonoxeHa HenocpeACTBEHHO Ha ABuratene.

BmecTo usobpaxkeHHoro Ha puc. 20 pacnpegenvtenAa 3feck
npWMmeHAeTCA pacrnipefenutensHan BcTaska 1. Ee dopma
No3BONAET e OCYLLECTBNATL KPYTrOBble ABMKEHWA MO CKONb-
3ALLEAN NOBEPXHOCTU.

PerynvpoBaH e ocyWecTBNACTCA NOPLUHEM 2, AEACTBYHOLLUM
Ha uandy 3, OAWH KOHEL, KOTOPOW C3aAW BXOAWT B pacnpe-
AENUTENLHY BCTaBKY. YNpasneHve nopluHem 2 ocyulecT-
BRAETCA C MOMOLLIO NOPLWHA 4, KOTOpbIA B CBOK OuYepedb
ynpaenAetcA Nu6o aasneHuem, nbo MarHuTom.

BrnarofapAa NpUMeHeHUM MakcumansHoro pabouero naene-
HWA M3 KaHanoe A unu B (He M306pakeHHbIX HA pUCYHKeE)
oTnagaet HeoBXo0AMMOCTL AOMONHUTENBHOr O HAcoCca.

OnA oBecneyenna GecrepeBoNHOM paboTel perynupytoLed
CcUCTEMBbI Heobxoaumo, 4ToBbl MakKgMmansHoe AaBneHue,
COOTBETCTBYILLEE [AABNEHWIO Macna B CUMCTEME perynupo-
BaHWA, 6bIN0 He MeHbLUe 15 Bap.

Pezynupyemsii dguzatens AEV ¢ eudpasnuyeckod cucre-

moi pezynupoeaHusd, cpabareigaowjed 6 3agucumocTu ot
daenerua e yenu ynpaenedua (puc. 21)

5 pezynupogoyHbill GUHT

6 CTONOPHBIL BUHT O2PAHUYEHUA y2/1a HaKITOHa

Pue. 21
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TumppoHacock! U ruapoaBurarenu

PerynupyoLine ycTporcTBa

B pazaene "'Perynupyemsie aKcnanbHO-NoOpLUHEBbIE HACOCh!
v aBurartenu’’ xoTenock bkl YNOMAHYTH ELLE Perynupyrouine
YCTPOWCTBA.

Huxe npuBOaMTCA Tabnuua TakMx YCTPOMCTE.

~ ~

LD PerynATop MOLWHOCTH C HENOCPEACTBEHHbLIM
ynpasneHuem
YcnoeHoe Ipatunyeckan
0603HaveHune xapakTepucTuka

LDD PerynAaTop MOLLHOCTH C HEMOCPEACTBEHHBIM
yNpasneHMemM 1 OTCEYKOW AaBneHunA

YcnoBHoe Ipadmueckan
o603HaveHue XapaKTepucTUKa

LV PerynAaTop MOLWHOCTH C NpeaBapUTEnbHbLIM
ynpasnexsuem
YcnogHoe [pachuueckan
obo3HaveHue XapaxKTepucTuka
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LVD

PerynATop MOWHOCTK C NpeABapUTeNbHbIM
ynpasneHvem 1 OTCEYKOW AaBNeHWR

YcnosHoe Mpadhnyeckan
0603HauyeHue XapaKTepucTuKa

DRA

PerynAaTop aaBneHuA B Bnoke c

rUAPOMALLUHOWN
YcnoeHoe pachuyeckan
obosHaveHwe XapaKTepucTuka

DRH

PerynATop AaBneHua C ruapasnuyecKnm
AWUCTaHUMOHHLIM yNpagneHuem

YcnogHoe pachuueckan
o6o3HaveH e XapaKTepucTuKa

\ ——
i Ormax Omin | il

DRE

PerynATop AaBneHWA C 3NeKTPUYECKUM
NUCTAHUMOHHLIM YNpaBneHuem

YcnosHoe [pachryeckan
0603HaYeHue XapaKTepucTuka




lwppoHacochk! U ruapoaBuraTenu

DRL PerynATop AaBNEHWA C pasrpy3Kon FO Perynatop NpoOU3BOAUTENBHOCTH
YcnosHoe I'pacduyeckan YcnosHoe I"pathuyeckan
obo3HaveH e XapakTepucTuKa 0603Ha4eHue xapaKTepucTnka
i = =
——————— %
/-
Qe
DRZ  PerynATop OaBMNEHWA C ABYMA TOYKAMM HM 3aBMCUMbIW OT pPacxona ynpaBnAoLWero Macna
nepexKnxYeHuA rUOPaBNMYECKUIA perynAaTop
YcnoeHoe padnueckan YcnosHoe padhuryeckan
obo3HaueHue XapaKTepucTuka ob603HayeHue XapakKTepuctuka
7l
P i ks"smrn(
0
0
DRM  PerynATop aasneHWA ANA cCepBOABMraTenA HD 3aBACUMbIN OT aBNeHWA YNpaBnAtoLWEero macna
Yenoatoe [paduseckan ruapasnuYecKuin perynatop
0603Ha4eHune XapaxKTepucTuka YcnosHoe padmyeckan
0603Ha4eH e XapaKTepucTuka
Pust
-0 P
MA PyuHow perynatop HDL 3aBucUMbIiA OT aBneHuA yNpaenAtoLWwero macna
YenopHoe [ pachuueckan rMAPaBNUYECKHIA PErynATOP C OrpaHuynTenem
0603HaYeH e xapaKTepueTHnKa MOLHOCTH
YcnoBHoe pacdmnyeckan
. obo3HaveHwue XapaKTepucTuka
£}
5 max P
)
[ S
S -0 x 3 D a
S S
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I'up,pouacocbl uruapoasurarenu
e ™\

HDS 3aBUCMMbIN OT AaBn. YyNpaBnAOLWEro macna
rMApPaBNUYECKWiA perynATop ¢ 3Nn.-ruapasnu-

YyecKUm cepeokKnanaHom (1 cTyneHs)

YcnoBHoe Ipadmueckan
0603HaveHne XapakTepucTuka
3

o

-0 +0

HSR 3aeucum. OT AaBn. ynpaen. Macna ruapasnuy.
perynaTop ¢ 3an.-runapasn. cepBoYynpaBneHnem
W 3NeKTPUYecKoin o6paTHON CBA3LIO.

YcnoBHoe Ipacmueckan
o0603Ha4eHne XapaKTepucTuKa

k]
I

I
-¥ -

HDM  3aBucuman OT gaBneHuA yNpaBnAKLWEro mac-
na perynupyroLiasa cMcTema co LWBapTOBLIM

perynatTopom
YcnoBHoe pachmueckan
ob6o3HavyeHue XapakTepucTuKa

Psi

PaccmoTpum noapo6Hee ABa perynupyowux yCTpoWCTEa,

NOAKKYEHHbIX K aKCcuanbHO-MOPLUHEBOW MApOMaLLWUHe
C HAaKNOHHOW Wan6o.
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fMapoHacochkl U rMAPOABUraTenu

PerynATop MOLYHOCTH C HenocpencTeeHHbIM ynpasnenwem (LD) (puc. 22)

/Puc. 22

A

YcnoBHoe 0603HavYeHue

PerynATOp MOLHOCTU C HENOCPEACTBEHHbLIM YMpaBreHuem
ycTaHaBNMBAETCA Ha 3afHeil CTOpPOHe aKcuanbHO-nNOopLUHE-
BOW MawwmHbl 1 ¢ nomoulbio hnadua. OH cocTouT U3 NpyXKu-
Hbl 2, HAa KOTOPYHO AefCTBYeT HaXOAALLWACA NOoA AaBneHnem
nopweHb 3. lNpyXuHa OTKUMAET HAKNOHHYHO Waiby 4 B
HanpaeneHuy BOnbLUEro NOTOKA XUAKOCTU.

Mpy NOCTOAHHOW CKOPOCTW BPaLLEHWA NPUBOAA PerynaTop
MOLLHOCTHM MPenATCTBYET MNOBbLIWEHUIO MOLLIHOCTU NPUBOAA,
yMeHbLUAA MOTOK >KMAKOCTW, Koraa pabouee pasneHwe no-
BLILIAETCA, T.€. MPOW3BOAHAA MOTOKA U laBNEHWA XUAKOCTU
0CTaeTCA HEM3MEHHOM.

3aBMCUMBIA OT [aBNEeHUA YNPABNAIOLLEr0 Macna
rnapasnuyeckun perynatop (HD)

3T0T perynAaTop MO3BOMAET perynupoBatb pabounii o6bem
aKcuanbHO -NOPLWHEBOM MalWHbl B COOTBETCTBMW C AaBne-
HWeMm ynpaBneHua.

Perynupylowee ycTpOWCTBO COCTOMT U3 MOPLWHA NpeaBapu-
TenbHOro ynpasneHua 1, BTYNKW 2, Npy»XWHbl 3 W pblyara
Bo3Bpata 4, a Takxke ycTpoicTBa 5 ANA yCTaHOBKW Hyne-
BOro nonoxeHuA (puc. 23).

.Perynupyowuin nopwens 6 KpenutcA K HaKNOHHOK wWaibe

7 Hacoca c MOMOLWbLH WaTyHa. Perynupyowmin noplueHs
X0OWT BO BTYNKE, MPUKUMAA NPYXUHY. 3Ta Npy>KuHa ABNA-
€TCA COefIMHUTENbLHLIM 3MeMeHTOM pbklyara BO3BpaTa, KOTo-
pbli HAXOAMTCA B KOHTaKTe ¢ HaKNOHHOW wanboir. Konb-
LueBan NoBepxHOCTb 8 NOCTOAHHO HaxoAWTCA NOJ perynu-
pylowmMmM aasneHuem. [laBneHue, feNCTBYIOWEE Ha NOBEPX-
HOCTb MOpLWHA 9, perynupyeTtcA c NOMOLLLIO MOPLUHA npea-
BapuTensHoro ynpaenexdua 1.

Korga pasneHuwe ynpaBneHWA [AeACTBYeT Ha MpaByl KOIb-
LUEBYIO MOBEPXHOCTb MOPLUHA MpeABapyvTEnLHOro ynpasne-
HWA, OH NPEOAONEBaeT CUMY MNPY>XKMHbI U WAET BNEBO, 4em
AOCTUraeTcA KOHTaAaKT MexXay MnOBepXHOCTbIO perynupyro-
LEero nopLuHA m KOMbLEBOI NoBepxHOCTLH. Perynupyrowmi
nopLUeHb ABUXETCA BNPaBO A0 TexX MOop, NoKa cuna npyxu-
Hbl HE YPaBHOBECWUT MMAPaBNMYECKYIO CUNY MOPLUHA Ynpas-
NeHWA, KOTopbIA BO3BpaLLaeTcA B Hynesoe nonoxexue. Ecnu
e AaBneHue ynpaBneHuA AeNcTBYET Ha NeBYH KONbUEBYH
MOBEPXHOCTL PEryNMpPYIOLLEr O NOPLUHA, TO OH AaBUT Ha npy-
YKUHY, NPMXKMMaAACL BNPaBO W COEAMHAA MarucTpans cnvea.
B 3TOM cny4ae perynvpylowuid NopleHb ABUXeTCA BNEBO,
A0 Tex Nop, NoKa MeXxay ruipagnuyeckoin CUNOW Ha NOPXKHE
¥ CUNOW NPYXXWHbI He yCcTaHaBNWBaeTCA paBHOBecWe, a nop-
WeHb MpeaBapuTeNnLHOro ynpaeneHWA He BO3BpallaeTcA B
Hynesoe nonokeHwe. Mpu aTOM HanpaBfieHWe NOTOKa B Ha-
coce meHAeTcA. [InA cucTeMsbl ynpaBneHuA Heo6XOAWM Ha-
coc nasneHuem 60 6ap.
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MwppoHacochk!  ruapoaBurartenu
/ch. 23 )

liecTepeHHble pBUraTennu

OcHoBHbIe XApaKTEPUCTUKKW aKCHUANLHO -NOPLUHEBbIX MaLLUWH

Pa6ouee nasneHue mMakcumansHoe gasneHue 400 6ap
noctoAHHoe aasneHve 320 6ap
Pa6ouuit 06Lem Tun A1 go 250 cm?®/06.
3
Tun A2 po 915 CM3/°5- lWlectepeHHble aBuratenu TMn G TOYHO COOTBETCTBYIOT LUE-
Tun E/C  no 2000 cm”/06. CTEPEHHbIM Hacocam C BHELHWUM 3auenneHuem. B Hux npu-
[eomeTpuueckuit MeHeH OBpaTHbIA NPUHUMN AeWCTBUA. KpYyTAWMA MOMEHT
KPYTALUWKW MOMEHT npu Ap = 16ap: 3aBUCWT OT paGouero AaeneHvWA W Nnowaaw 3y6bes LiecTep:
Tun A1 ao 4,05 Hm HE.
Tun A2 a0 14,54 Hm
Tun E/C no 31,832 Hm OcHOBHble XapaKTepUCTUKHK :
Pa6ounit 06bem no 100 cm?/06.
Pabouyee nasneHue no 250 6ap

KpyTtawmin momeHT no 18 Hm
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fmpponacochkl U ruapoaBuraTenv

ManooGopoTHbIE HEperynupyembie rMAPOABUraTeny

Ha cHuMKe M306pakeHbl crefyowWwme TUNbl ABUraTenei:
paanansHo-NopLUIHeBOW ABUraTens
tun RH 800

C NepexnyYeHnemM Ha MONOBUHY
pabouero obbema

Cneea BBEpXY:

Cnpaea BBepxy: ABUratens C BMOHTUPOBaHHLIM AUCKO-
BbIM TOPMO30M

BHuay: ABUraTtens Tun S ¢ BpawakwLWw1mMcA Banom

YcnosHoe 0603Ha4YeHue

ManooB0opoTHbie HeperynupyemMbie ruapoaBUraTenid B 3aBu-
CMMOCTW OT pacnoNOXKeHWA NOpLUHen BbIBAKOT Pasnu4HbIX
TWUMNOB: aKCWanbHO- W paguansHo-NOpPLUHEBbBIE.

B cTaHaapTHOM WMCMONHEHWW OBWraTens, KaK Npasvno, ycra-
HaBNWBAETCA Ha HENOABWXKHOM Bany. lMepenaya cunel Npouc-
XOAWT 3a CYeT BpalleHWA Kopnyca. TakoW ABWraTtens npu-
MeHAEeTCA, Kak npaewWno, B nebeakax, CMeCUTENAX WU Mpu-
BOAAX XOAOBOW 4acTu.

PazymeeTcA, CYLLECTBYHT TaKXXe 4acoCbl C HEMOABWXHbIM
KOpNycoM 1 BpallaloLurMCcA BanoMm.

Mpu pa3paboTke ABUraTtenA Mbl UCXOAMNK U3 WAEW cO34a-
HWA Takoro npeobpasoBaTenA 3HEPrvW, KOTOpelA Bbl A-
BAANCA MPAMOAEACTBYIOLWMM NPUBOAOM KOMec MNOABWU-
HbIX MalWH WNM KOTOPbIA MOXHO ObINO Bbl NPUMEHATH,
CKa)eM, B KaYecTBe KaHaTHOW nebepKun.
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FuwppoHacockl U ruapoaBuraTeni

Puc. 24 \
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AkcuansHo-nopwHegoll dguzarens, tun CH 800 (puc. 24)

YcnosHoe 0603HavYeHue

B

A

e

[BuraTtens cOCTOUT U3 HenoaBwxHOro Bana 1, AByx Kynay-
KOB 2, CMOHTUPOBaHHbIX Ha 060OWX KOHUAX Bana, U poTop-
HO-noplwHesoro 6noka 3 (puc. 24) .

PoTop, pacnono)keHHbIA Mexxay Kynaykamu, B 3aBUCUMOCTU
oT TMna aswratenA umeetr 5, 8 n 9 oreBepcTMi, NpegHasHa-
YeHHbIX ANA YCTAaHOBKW MOPLUHA C WapHupamun 4 u coean-
HeH NPW3MaTWYeCKOW LUMNOHKOW C BHELWHWUM Kopnycom 6.

Potop 3 v kopnyc 6 BpawalwTcA BOKPYr HENOABWXXHOrMO
gana 1. BpaweHue poTopa u KOpnyca BO3HUKAEET B pe3yrb-
TaTe AEMCTBUA MEHAILErocA AaBNeHWA B KaMepax LMNWH-
apoe 7. BosspaTtHoe ABvXeHWe NOpLUHel ¢ LiapHupamu npe-
o6pasyeTcA BO BpawarensHoe. MNogaya (KpacHbIW UBeT) u
cnue macna (rony6oil UBET) NPOM3BOAATCA 4YEpe3 Heno-
ABWKHbIA Ban ruapoaeurartens.

PerynwupoBaHve Npon3BOAUTCA C NOMOLLbI0 PACNONOMXKEHHBIX
B Bane pagvaneHbiX oTBepcTuid 8 (3onoTHUMKOBOE pacnpepe-
neHue) .

PeBepc ABuratenA ocyLLeCTBAAETCA MO XOAY NyTemM n3meHe-
HWA HanpaeneHWA nopa4yn v cnuea macna. Kpyrawui mo-
MEHT nponopuvoHaneH pasHOCTWU AaBfeHWA Ha BXOfe WU Bbl-
xoae asuratend. CKOpocTb BpalieHUA NPONOpPUUOHanbHa
pacxoay.

64

S e T
e

- ‘é}\&

PaduansHo-nopwheesod deuzarens, run RH 800 ¢ nepexnio-
yeHuem Ha 50% paboyezo o6vema (puc. 25b)

YcnoBHoe 0603HayeHue

B arom manooBopoTHOM ruapoaBuratene NOpLUHK C LIap-
HMPaMW PacNONOXKEHbI pagnansHo.

JABuratens coctouT U3 Kopnyca ¢ hnaHuem 1 AnA nepepauv
cUnbl, BMOHTUPOBAHHbIMW B KOPMYC NNOCKUMK KYnaukamu
2 v kpenexHbIM cnaHuem 3 ¢ Banom 4, Ha KOTOPOM B B2
pApa pacnonoxeHbl 12 nopuHei ¢ wapHupamu 5 n pesep-
CUBHbLIMA MexaHu3m 6.

OTBO,U. W nojava XXUWAKOCTU NMPOUCXOAUT 4Yepe3 HENnoLBWX-
Hbi Ban. flaBneHue, AeNCTBYHOWEE HAa NOPLUHW, ABUXKET WX
no KpueoW M BpawaeT kopnyc. [BeHapuats NopLUHeil pac-



[mppoHacochkl U rugpoaBuUrarTenu

nonoxeHsl B ABa pAga no 6 nopwHei. MNpu nogave paene-
HWA Ha KONbLEBYH MOBEPXHOCTb (»enTbil uBeT) Ha pesep-
CMBHOE YCTPOMCTBO nojaetcA curHan ussHe. OHO npuxoaut
B ABUXEHUWE W AABUT Ha NPYXUHY 7.

BnarofapA 3ToOMy, NOpLHW GNOKUPYIOT NOAAYY *KUAKOCTK
B Npaeeld pAA (0603Ha4YeHHbIR WTpUxamu) . Yepea cnuBHoM
TpybonpoBOA NPOM3BOAMTCA pasrpy3ka nopuHen (duone-
TOBbIA UBeET) .

Takum o06pa3om, AENCTBYET TOMNbKO NEBbI pAA NOPLUHEA.
CkopocTb BpalleHWA YABawvBaeTCA, XOTA MOTOK XUAKOCTM
He yBenuuneaetcA. OgHaKo, XOTA JaBMeHUe OCTaeTCA Hews-
MEHHbIM, KPYTALMA MOMEHT YMEHbLUAETCA HamnoNOBUHY.

lytem M3MeHeHWUA HanpaBneHWA nNojayu W cnuBa macna
npoucxonouT pesepc ABuraTtens.

Xonocto xof AOCTWUraeTcA MyTem pasrpysku TpybBonpo-
BOAA AABMNEHUA U PELUPKYNALMM NpU AaBNeHUM ABUraTens
0,5 6ap.

Mpy TaKOM AaBMEHWW MOPLUHK C LUAPHWUPaAMK, He cpabaTbl-
BaIOT.

OcHoBHble XapaKTepucTuKH

AkcuansHO-NOPLUHEBOM ABWraTens /
PapuaneHO - NOpLUHEBOW ABUraTens

leoM. paBouwii o6wem 58...1000cm3/06. 817; 408,5cm*/06.
Pabouee naBnexue ... 3206ap ... 350 6ap
KpyTtawmin MomeHT ...4300 Hm ..4150 Hm
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fuppounnuuapsl (npamonuHeitHbie ruapoaBuratenu)

HasHaveHue M BMAbI TMAPOUWIMHAPOB

PaznuyHbie 8uOdsl KpennenHull dughgheperyuanbHLIX 2Uopoyu-
NUHOPO8 U YUAUHOPO8 OIA CUHXPOHHOZO0 X00a.

3apgayel rMAPOUMIUHAPOB ABMAETCA COBEPLLEHMWE NMPAMONU-
HEﬁHbIX BO3BpPATHO-NOCTYNaTenbHbIX ,I'J.BM)KEHHFI W Nnepenava
BO3HMKAOLLMX MPW 3TOM CUn.

MakcumanbHaA cuvna uvnuHapa 3aBucuT OT 3adeKTUBHON
NNoLWaAN MOPLUHA M MakKcMmansHO AonycTUmMoro pabouero
LaBNeHuA

F =p-A

J71a cMna HeMamMeHHa C MOMEHTa Hayana M A0 KOHUA X0pa
nopwHA. CKOpOCTL NOPLUHA 3aBMCUT OT KOnwuecTea pabo-
Yed KWUAKOCTU, MOCTYNaloLWerd B LUUNUHAP B efuHULY Bpe-
MEHH, ¥ OT NNOLLaAK NOPLUHA. B 3aBUCMMOCTH OT KOHCTPYK-
UMM TMAPOUMNMHAD pa3BUBAaeT CUNyY AaBNEeHWA UNu TAroBOe
ycunuHe.

Hmke npuBoauTcA nepeveHb Havbonee pacnpOCTPaHEHHbIX
BUAOB FMAPOUUNMHAPOB.

LlunuHapsbl OAHOCTOPOHHErO AeHCTBUA

3T¥ UMNMHAPLI cNOCOBHbLI NepeaaBaTh YCUNKWE TONbLKO B 04-
HOM HanpaeneHuu.

MnyH:xepHble rUoPOLMAUHAPLI

YcnosHoe o603HaveHuWe

)
A

PaboyaA »KMAKOCTb Moj AaBNeHWeM MOJAEeTCA Yepe3 TOUKY
nogkniouyeHWA A, NeNCTBYA Ha nopueHb. [loplieHb BbiaBU-

raetcA (=) .
[lnA Bo3BpaTa NOpLWHA HEOBX0ANUMO Ycunue U3BHe (<= .

MMapounnUHApbl C BO3BPaTHOW NpPY>KUHOW

YcnoeHoe 0603HaveHune

VARV

Al

UunuHap ruapaBnuyecku BbigBuraetcA. BosspaT nopluHA
NPOU3BOAUTCA € MNOMOLLLIO NPY>XXUHBI.

MMapouMnNUHApPLI ABYXCTOPOHHEr O AeACTBUA
MapouMnuHApel ABYXCTOPOHHEro AelcTBMA cnocobHb! ne-

peaasaTh ycunue B 060MX HanpaBneHWAX.

MapounnUHAP C O/HOCTOPOHHUM LUTOKOM
( andbdhepeHumanbHbIA FTMAPOUMIMHAP )

YcnoBHoe 0603HaveHWe

Il

| -

A [

Mo mepe nocTynneHunAa paboyei *KMAKOCTHU YEPE3 TOYUKY MNOA-
KnoYeHuA A WITOK BbIABUraeTcA, a Npu noctynneHun pabo-
Yyel XMAKOCTU yepes Touky B — BTAarueaetca. Makcumans-
HOE YCunue 3aBUCUMT OT adipeKTUBHbLIX NOBEPXHOCTEN Nop-
WHA (NpW BbIABMXKEHWM) , NNOLWAAM CeYeHUA Konbla (npu
BTArVBaHUA) M MaKCUManbHO AONYCTUMOro pabouero aas-
neHuA. T.e. ycunve npu BbIABWXKEHUW BONbLUE YCUNKUA NpK
BTArnBaHWn NOPLUHA.
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Mapounnuuapsl (NpAMonuHeinHblie ruapoasurarenu)

3anonHAemMble paboyei XKUOAKOCTbIO NONOCTU LWAMHAPA UME-
0T OAMHAKOBYH ANWHY WM OTNMYaOTCA ApPYr OT apyra pas-
HOW 3pheKTUBHOW NNOLWAALID.

Takum 06pa3omM CKOPOCTL ABUKEHUA NOPLIHA 06paTHO Npo-

nopunoHansHa ahGheKTMBHOW nnowagu. 3To o3HayaeT me-
ANEeHHOe BblABUXeHWe Y BbICTpoe BTArMBaHWE MOPLUHA.

CapounnuHAp ¢ ABYXCTOPOHHUM LUTOKOM
( WMNMHAP C CUHXPOHHLIM XOAOM MNOPLUHA )

YcnoBHoe 0bo3HayeHune

Al

Mpy HanuuMu ABYXCTOPOHHEroO LUTOKA 3dheKTUBHAA nno-
Waab MNOPLWHA WM ero Konblua OAWHAKOBbLI. TaKuMm 06pasom,
CWMblI M CKOPOCTK, AeACTBYHLWMEe B 060MX HanpaBneHuAXx,
paBHbI.

TenecKONUYECKUWIA rTMAPOLMIHUHAD

TeneckoOnNWYeCcKUid rMAPOLUAUHAD COCTOMT U3 HECKOMbKMX
BCTaBNEHHbIX APYr B ApYra NOpLUHedn.

YcnoBHoe 0603Ha4YeHue

Teneckonu4yecKWA LUAWHAP OAHOCTOPOHHEr 0 AeHCTBUA

A

ABYXCTOPOHHEro AencTBuA

A B

C nomMoLwbd UMNUHAPOB TaKOro TWNa, 3aHUMAaKLWMX Cpa-
BHWUTENLHO Mano MecTa, yAaeTcA MNony4MTe GONbLLUYH MO-
UHOCTE Xx0Aa. YCTaHOBO4YHAA BbICOTA HE HAaMHOMO Mpesbl-
LUAeT BbICOTY X043 OAHOIO MOPLUHA.

70

Mpu nopave paboueid XUAKOCTU 4epe3 TOYKY A, npoucxo-
AWUT nocnejoBaTenbHOE BbigBUWXKEHWE MopluHed. flaBneHue

338BUCUT OT BefWYMHbI Harpy3sku 1 athheKTMBHOW nnowaau.
MepBbLIM BbIABUIraeTCA caMbi BONLLUOW NOpPLUEHb.

Mpun sTom HeoBxoaumoe AaBNeHWE HapacTaeTr No Mepe Bbl-
LBWKEHUA NOPLIHEHA, NOCKONbKY 3thdeKTUBHAA nnoLajs
MOpLUHe YMeHbLIaeTCA, a Harpy3ka OCTaeTcA npexHed.
Mpu noctoAHHON noaave paboyen KWAKOCTU CKOPOCTL Bbl-
[IBVXEHWA HENPEPbLIBHO BO3pAcTaer.

BrAarusaHve nopluHeid Npoucxoaut B 0OpaTHOM MNOpAAKE,
T.e. BHauyane B UCXOAHOE NOMOXKeHWe BO3BPaLLaeTCA camblil
MarneHbKWi NOpLUEHb.

Yauue Apyrux npUuMeHAeTcA rMapoLUUNMHAP ABYXCTOPOHHEr0
AercTeuA, T.e. anddepeHUNanbHbIA LMUHAP.

Hagaiite noapoBHee 03HAKOMWMMCA C KOHCTpyKUMen Aud:
thepeHLUManLHOro UMNUHAPA CEPUIAHOrO MCNONHEHWA.
PaznuuaioTt aBa Buaa audithepeHuuvanbHbiX rMAPOLUIVHAPOB:
1) KOHCTpYKUMA CO CTAXKHLIMW LINUALKAMU

2) BWHTOBaA KOHCTPYKUWA 060MX KOHLOB LUWNWHApA.

Kpome Toro,

CYLLECTBYET TakaA KOHCTPYKUMA, rae AHULE WMNMHAPA
NpWBapuBaeTcA, d rONOBKa LMIMHADA KPENUTCA BUHTAMM.



Mmppounnuuapsl (npAamonuHenHble ruppoasurarenu)

1) KOHCTPYKUMA CO CTAMHBIMM WINWUALKaMK, ruapouunuiap Tun CD 70

Ha pucyHice uz06panceH 2 udpoyunuHop cO CTANCHbIMU LWNUiTh-
Kamu U KpenexcHbinM ginaryem Ha OHuLe YuiuHopa.

Uunuuap coctouT us aHuwa 1, Tpy6b! 2, ronoBKu 3, CTAX-
HbIX WNWNeK, MNOpWHA 4 co WTOKOM b5, HanpaenAwowen
BTYyNKM 6 W KpenexHoi petanu (B AaHHOM cnyuae ¢nan-
ua7). Puc. 1

[Hmwe, Tpyba n ronoBka uunuHapa BXOAAT APYr B Apyra
W MKCUPYIOTCA Y4eTbIPLMA CTAXKHBIMK WNMNbKamu. Y nnort-
HeHWe MeXay MOoMOCTLI NOPLWHA 8 1 NONOCTLIO WTOKA OCY-
IWECTBNAETCA C MOMOLLLKD YNNOTHWTeNbHoro Konbua 10
NOPLUHA.

CeofofHbIN BO3BPaT NOPLUHA NPY MUHUMANbHOW CKOPOCTK
¥ HM3KOM pasrieHun obecneyuBaeTcA MyTeM NPUMEHEHWA
COOTBETCTBYIOLUMX YMNNOTHUTENBHbLIX KOMeu, BbICOKOro Ka-
YecTBa NOBEPXHOCTU TPY6Obl LUMNMHAPAE, LWTOKA MOPLWHA U
TOMHOCTW ABWXKEHUA LUTOKA.

rHﬂpOLI,IAﬂMHﬂphI CO CTAXHbIMU WNWNbKAaMKW NPUMEHAKOTCA
B pa3snnuHbIX OTPacnAXx, HaNnpumep, B CTaHKOCTpOeHWn.

BaxHbiM napameTpom auchdepeHumnansHbIX rapouMnMHApPoB
ABNAETCA OTHOLLEHWE Nnowanen

nnowanb NOpLWHA
nnowaab NOPLUHEBOro Konbua

Mnowanb NOPLWHEBOro Konbua =
nnowaab MOPLUHA — NAOLWaAb NOPLWHEeBOro WToKa.

OTHOLIEHWIO MNOLLAAEH COOTBETCTBYET OTHOLLEHWe MaKCu-
ManbHbIX CMI BbIABWXEHUA W BTATMBaHWA noplHA. OTHO-
LeH1e CKOPOCTei BLIABWKEHMA 1 BTATMBaHMA 0BpaTHO Npo-
NOPUMOHaMNbHLI OTHOLLEHWIO NAOLIAAEN.

OcCHOBHbIE XapaKTEpPUCTUKM

Puc. 1 3

Pabouee naBneHue ao 105 6ap
(3aBUCMT OT AWaMeTpa NOPLUHA)
MoplueHs @ 32 — 200 mm
Wrok @ 18 — 140 mm
10) (1 7
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Muapounnunapsl (npamonuHeiHsbie rugpoasuraTenu)

2) BuHTOBaA KOHCTPYKUWA O0BOMX KOHLOB UWNMHAPa WX
CBapHaA KOHCTPYKLUWA AHULLA U
BUHTOBAaA KOHCTPYKIWWA FONOBKHW LLWNWHAPA.

Fudpoyunurdp CD 250/CD 350.
[losopoTHOE yWKO € WAapHUPHBIM yNnopomM Ha OHuwe yu-
SIUHOPA U WAPHUPHLIM YIWKOM H3 20/108Ke YUIUHOPA.

Ha pucyHke 2 u3obparkeH pa3pes ruapounnuvHapa ¢ npuea-
PEHHbIM OHWLLEM W HaBWHYEHHOW ronoBkon. LlunuHapel Ta-
KOW KOHCTpYKUMWM paccuvMTaHbl Ha pgaBneHuwe po 250 6ap
(cepun CD 250) w 350 6ap (cepua CD 350) wu oBnapawoT
60MbLUOK NPOYHOCTLIO (puc. 2) .

YnnoTHeHWe NOPLWHA CAEnaHo B BUAE MaH>eTa Tpeyronb-
Horo ceyeHuA 1. HanpasnAawwaa wtoka @mexHee 100 yTon-
NneHa B MONOCTW 2, HanNpaBnALWAR WITOKa AMameTpom Gonee
100 HaxoauTcA B Nnonoctu 3.

PasymeeTcA, HapAAY C UAMWHADPAMW CEPUAHOTO NMPOW3BOACT-
Ba CYLLECTBYHOT UWMWHALI CMeunansHoro UCNonHeHuA, npu-
MeHAeMbIe B 0COBbIX cny4YanAx.

He3aBUCUMO OT KOHCTPYKLUWWM TMAPOLUUNNHAPLI MOHTUPYIOT-
CA W KPenaTcA NO pasHoMYy.

OT BMAa KpenfeHWA W MOHTa)ka, AvameTpa LITOKa W Har-
PY3KW 3aBUCUT ANUWHAE X0Aa NOpLliHA. Kak npasuno, UWnukH-
APbl PaccuMTaHbl Ha AeHCTBUEe YCUNUIA AaeneHuA u Taru. Mo-
aTomMy Heobxoaumo m3berate nomnepeyHbiX Harpysok u ge-
chopmaumy umMnuHapa.

OCHOBHbIE XapaKTepUCTUKH CD 250 CD 350

Pa6ouee naBneHue no 250 6ap no 350 bap

JuvameTp NopLuHA 40 — 320 63 — 320

OunameTp WwiToKa 20— 220 45 — 220

/Puc. 2 3 1
7
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Mmapounnuuapsl (npamonuHeiHbie ruapoaBuraTeny)

Bunbl kpennexuii ( KOHCTPYKUWA) :

1) MoBopOTHBIA YNOP HA AHULLE LMNWMHAPA M YLWKO Ha WTO-
Ke C NOBOPOTHBIM YNOpoM

‘M Al N

3 _/

CmeweHue no ocu GonycTumMo TOMLKO & OOHOM Hanpasne-
Huu (e Hanpaenenuu nogopoTta)

2) MosopOTHLIA YNOP Ha OHMLLE LMAWHAPA W YLUKO Ha LITO-
Ke ¢ LUAPHUPHBLIM YNOpPOM

4 ™

Yron nosopota _OX

. W

06a oceebix BoNTa IOCTUPDYIOTCA NapannensHo opyz opyzy

3) WapHupHLIA ynop Ha AHMILE WWAWHAPA W YWWKO Ha LWITO-
Ke C LUapHUPHbLIM YNOpoM

- A2 w

\_ J

Ocs cMmewaeTcA 6 HanpaefeHuu nogopora

4) dnaHey Ha ronoBKe LMAUHAPA

- N
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Fuopounnuuapsl ( npamonuHeiHbie ruapoasuraTen)

5) ®naHey Ha gHMILE LUAKHAPA

’ )

N W,

B oboux cnyyaax cnedyer NOMHUTL O TOM, YTO!

a) OHU MOHTUDYIOTCA 2113GHBIM 06Pa30M 8EP TUKANBHO

6] npu nodaye ocHogHOU Hazpy3Ku
( rr2080e ycunue unu daenerue)
KpenexHsie 8uHTbI dhrnaHya O0muHb! BbITs Pazz2PyHEHSb.

6) MoeoporHaa uanda Ha Tpy6e uunuHapa

4 Ty

B . __& _ =

e /

Ana ycranoexku 8 20pU30OHTaNLHOM U BEDTUKANBHOM NOM0-
werHuu. [logoporHaa uyanga moxer nepedeuzarscA. Llan-
¢pa, ycranoenerHHan & cepedure Tpybsi, obecneyusaer onTu-
ManbHOE NONOXEHUE YEHTPA TANECTU.

7) KpenneHue c NnoMOLLLI0 KPOHLLTEAHA

—

.

[ @._.
NN NN NNNSNNNN
Mt= P-a

x ,

Kpyrawuld momeHnT e03Hukaer mewcdy cepeduHol ocu u
npunezatouiel NOBEPXHOCTLIO & Pe3ynbTaTe WECTK020 Uuc-
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NOMIHeHUA onopb! u xopowed ghurkcayuu nanokK, 61az2o00apa
YyemMy npoucxoouT pazzpyiKa KpenewHozo 8UHTA.

PeKoMEHOYETCA NPUMEHATL WAPHUPHBLIE ONOPBI ONA YUTUH-
opa u 2py3a u HanpaenAwuy o8 2py3a.

MpononbHbIA U3rub

Pacuer npoaoneHoro usruba Npow3BOAWMTCA NO hopMyne
Jinepa, NOCKOMbKY LUTOKW MOPLWHA CYMTAOTCA TOHKUMM
CTEPXKHAMMU.
- E-J
Harpyska npu npoponssom usrnbe K = 53
k

T.e. NpMW TaKoW Harpyske WTOK nporubaerca’

K
Makcumanbhana pabouaa Harpyska F = —
rae
Sk = [ANVHAa NPOAONLHOro usruba (cm)
E = moayns ynpyroctu (kr/cm?)
= 2,1-10°% (annA cranu)
J = MOMeHT uHepumn (cm?)
Cdt e g
= ——— = 0,0491 - d
64
ANA KPYroro ceyeHunA
S = 3anac npoyHoctu (ok. 2,6 — 3,5)

AnuHy npopaoneHOro naruba MoXxHO onpeaennTs No TaGnu-
ue Harpysok Jinepa, NpUBOAUMON HUKe.

ecTkocTe TpyBel UMNKMHAPA NPWU pacyeTe ANWHBI NPOAONL:
HOro marwba He yumTeiBaeTcA. Bnarogapa atomy uunuHap
CTaHAapTHOrO WCMONHEHWA, MOHTa)KHOE MONOXKEeHUe KOTO-
poro, Kak npaeBvno, HeM3BeCcTHO, 06nagaer AOCTaTOYHbIM
3anacoM MpoYHOCTWM MPW BO3HWUKOBEHWMW HanNpAXKEHWA Ha
n3runeG.



Fmapounnuuapel (npamonuHeiHble rugpoasurarenu)

Mpumepsi Harpy\

30K no JAnepy

Mpumep 1

OavH KoHey,
cBOBOAHLIN,

APYroi NpoYHo 3akaT

Mpumep 2
(OcHoBHOW npumep)

Oba KoHua
Ha LapHupax

Mpumep 3

OauH KOHeL, Ha
LuapHupe,
DPYrov NpoyYHOo 3axkaT

Mpumep 4

O6a koHua
NpPOYHO 3aXaTsl

N

I'padmueckoe naobpaxeHue

L

HOro uaruba

{lnuHa npopons-

sk = 21

sk = |

MoHTaxHoe nonoxeHue ruapounnMHgpa

ANNNNNNNNNENNN

§L [ —»{k\\\\\\\\\\\

2

— Ay

2

\§_

i NN\

7

MoacHenne

/‘

Harpyska ngomxHa
6bITb HanNpaeneHHoM,
MHa4ye BO3MOXKHa
fedopmauva

HeynauHoe pelueHue.
BozmoikHa aedop-
MauuA

>
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Mppouunuuppel (npamonuHeiHble ruapoasurareny)

JNemncdupoBaHue B KOHLE XOAa NOPLUHA

Mo mepe BO3pacTaHWA CKOPOCTW NOPLUHA BO3HWKAaeT Heob-
X0AMMOCTL B gemndwupoBaHun. lMog 3atum cnefyer NOHKU-
MaTb TOPMOXEHWE W 3amMefieHWe CKOpPOCTW MOPLUHA € noc-
NeayHLWUM OCTaHOBOM MOPLUHA.

B pesynbTtate ABWXKEHWA MOPLIHA BO3HWKAEET KUHETWYecKan
3HeprvA

m
E = — y?
2
rae
m = [ABWXKYLWAEACA Macca
V = CKOPOCTb NOPLUHA

3Ta 3HEepruA UenvuKomM NPUMBOANTCA Ha onopy (ronoska unu
AHWLWE uMnuHapa) .

Onopa npounsBoauT paboTy gedopmaumv, KOTOpaA 3aKnio-
yaetcA B TOM, 4TO Martepwvan BblaepXXMBaeT Harpy3kKu Ha
ynpyrocte. Takum 06pa3om, Npv CKOPOCTU MOPLIHA Vv >
0,1 m/cek Heob6x0AMMO rUApaBNMYECKOE TOPMOXEHWE N
AemMndupoBaHne NOPLUHA.

Ha pucyHke n3obpdkeH YepTexxk perynvpyemoro aemndepa
B paspese, YCTAHOBMEHHOro B Nonoctu nopwHa (pwuc. 3).
OHuwe unnuugpa 1, Tpy6a umnuHapa 2, nopeds 3. MNop-
weHs 3 UMNUHApa cHaBxeH KoHwdeckum aemndepom 4.

Korpna nopleHs ¢ gemndepom BXOAUT B OTBEPCTUE AHULLAE,
ceyeHWe BbINYCKHOro okHa pabouyer KWMAKOCTM, BbITEKalO-
el M3 noneoct 5 NopwHA, yMmeHsluaetcA. B KOHLEe KOHLOB
OKHO 3aKpblBaeTcA U paboyan *KMAKOCTb BbITEKAET U3 NONo-
CTW NOPLIHA yepe3 oTeepcTue 6 1 apoccenbHbIN KnanaH 7.

C nomMouwbi ApOCCENBHOrO KranaHa MOXHO perynupoBaTh
npouecc aemndupoBaHuA. Yem MeHblUe cevyeHine OTBEPCTUA

ApoccenbHOro KnanaHa, Tem ciuneHee TOPMOXXEHWE.

Mpu obpatHoM xope MOpLHA paBoyaA XUAKOCTL B 06x04
Apoccend nocTynaert yepes 06paTHbIi KnanaH 8.

¥YcnoBHoe o603HaYeHune

Lunundp c pezynupyemsim demnduposaHuenm NOPLUHA.
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MoBOpPOTHBLIN rMapONpPUBOL

MosopoTHbIN rugponpueos, (NOBOPOTHLIA rnapoasuratens ) HasHnaueHnue

[logopotHbitl zudpodeuzarens B ¢ nonsim ganom

YcnoeHoe oB6o3HaYeHue

B noBopoTHbIX ruapoaBuratenax, Tun B, KpyTAWMA MOMEHT
BO3HWKAET 3a CYeT MOBOPOTA BbIXO[AHOr0 3BeHa Ha onpejae-
NeHHbIW yron.

MoBOpPOTHLIN ruapoaBUraTens cOCTOMT U3 Kopnyca 1, nop-
WHA ABYXCTOPOHHEro AEUCTBMA C 3yHYaTON pernkon 2 wu
wectepHen 3 (puc. 1).

BoinonHeHHaA B Bupe 3y6uaToM pedKU CPeHAA 4acTb Nop-
WHA NPUBOAWT B AelcCTBWe wwecTepHio. [pu nopave paene-
HYA MOpLUIEHb NepemellaeTcR W BpallaeT wecTtepHio. Kpy-
TAWMA MOMEHT BefOMOro Bana 3aBUcuT OT paboyero aaene-
HWA, 8 CKOPOCTL BPalLeHA — OT Nojayy XUAKOCTH.

Xop nopuiHA, a, cnefoBaTensHo, M Yron NOBOpOTa OrpaHu-
YMBaKOTCA YCTAHOBOYHBIM BUHTOM 4.

Takoi NOBOPOTHLIA TMAPONPUBOA Pa3BMBAaET NOCTOAHHLIN
KPYTALLMIA MOMEHT B Mpegenax BCEro Anana3oHa nosopora.
CyLLeCTBYIOT TakxKe ApYrue TWMbl NOBOPOTHLIX MAPOABU-
rateneil, Hanpumep, ABYXUMNWHAPOBLIE, WWBepHble wunu
KPWBOLUMIMHO - LWATYHHbIE MPUBOALI, B KOTOPLIX MaKCMMarb-
HaA BenWYMHa KPYTALWEro MOMEHTa 3aBWCMT OT yrna noeo-
pOTa BLIXOAHOFO 3BeHa.

OcHOBHbIE XapaKTepucTUKK

Yron nosoporta no 180°
KpyTAwwmid momeHT  po 2650 paHm
PaBouee paBneHue no 160 6ap

I

Puc. 1
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3anopHble KnanaHbl

HasHaueHue

B ruapocucTeme 3anopHsble Knanavbl NepeKkpeiBalOT noaavy
pabouei XMAKOCTU B OAHOM HanpasneHKn, NO3BONARA el Teub
B APYroMm. Mx HaswigaioT ewe obBpaTHbIMKM KnanaHamu. 3a-
NOpHbIe KNanaHbl UMEeT FHe3N0BYH KOHCTPYKUUIO U nepe-
KpbIBAOT NOAAYY XUAKOCTK Be3 yTeuku.

B kayecTBe 3aMbiKalOWEro 3NemMeHTa NMPUMEHAIOTCA LWapw-
KOBbIA AW KOHYCHLIN 3aTBOD.

MpocTbie 06paTHble KNanaHbl

ObpatHbie KhAanadsl pasfnuYHbIX TUNOPaiMepoe Ofd Heno-
cpedcTeeHHOU ycTaHOBKU 8 Tpybonposodax

lpacmyeckoe 0603HaveHMe

Ha pucyHke nsobpaxkeH NMpOCTOR 06paTHLIN KnanaH B pas-
pese (cm. doTorpacmio) ¢ KOHyCHbIM 3aTBOpom 1, KoTO-
pbil yAepXuBaeTcA NpyxXvHoOW 2 B rHesae 3 Kopnyca. 310T
KfanaH MOXeT yCTaHaBNMBaTbCA B NOBOM NONoXeHuu, noc-
KONbKY MNpY)XKUHa NOCTOAHHO YyAep>KMBaeT KOHYC B rHesje
{puc. 1).

Mpwu TeueHun paboueld KMAKOCTW B HanpaBreHun, oBo3Ha-
YEHHOM Ha pUCYHKe CTPenKoW, KOHYC BbIXOAMT W3 ceana,
OTKpbIBaA npoxogHoi Kadan. [pn TeyeHUn XUAKOCTU B
NPOTUBONONOXKHOM HanpaBneHWW AaBneHwe NoToKa W npy-
XMHA MNNOTHO MNPWXWMMAaKT KOHYC K TrHe3ay, 3aKpbiBaA
OKHO. ’

[aBneHue OTKPbLITUA 3aBMCUT OT MNPYXXWHbI, ee npeaBapu-
TENLHOrO HaTAXKeHWA W NNOoWAaAM KOHYCa, Ha KOTOpYH Aei-
cTBYeT gasneHue. B 3aBucUMOCTU OT uenu NpUMeHeHWA Aa-
BneHue oTKpbITUA coctaenaeT ot 0,5 po 3 Bap.

KnanaHbl ¢ HU3KUM AaBNeHUuemM OTKPbITUA MPUMEHAKTCA B
06XDJJ, ApoccenA B OAHOM HanpasneHuvn U NPOCTO ANA nepe-
KpbITWA noTtoka. MNpu npumeHeHun B KavecTBe BanWnacHoro
KnanaHa B o6xoA cnuBHOro cwnbTpa, Koraa BCneacTBue
3arpA3HeHWA WnbLTpa AaBneHWe BO3pacTaeT, AasBnedHue oT-
KPbLITUA cocTaenAeT, Hanpumep, 3 Bapa.

Becnpy>KnHHbIA 06paTHbLIA KannaH ycTaHaBnMBaeTCA TOIb-
KO B BEPTUMKanNbHOM MOMoXeHWW ANA Toro, 4tobel cuna TA-
KECTU MPUKUMana KOHYC K rHesay.

CnellyeT Tak>ke YNOMAHYTb O BO3MOXHOCTU NPUMEHEHUA
B KayecTBe 3aMblKaloLWEero anemMeHTa NNactTuH (TaK Hasbl-
BaeMblil aAuvadparMeHHbI KnanaH) WNW NOMbIX KOHYCOB.

OcHoOBHble XapaKTepMCTUKKU

HomuHanbHbI4 paamep 6 — 150

Pacxoa no 15000 n/muH
{np“ VMacna =6 M/CEK)
Paboyee paBneHne no 315 6ap

[JaBneHue oTKpbITUA 6e3 npyxuHel; 0,5; 1,56 nnu 3 6apa

CoeauHue 4 o6paTHbIX KnanaHa cCOOTBETCTBYHOWUM o6pa-
30M, Mbl NMONYYMM TaK HazbIBAEMYH 8bINPAMUTENLHYIO CXe-
my . OHa NpUMeHAETCA rnaBHbIM 06pa3om B COYETAHWUU C pe-
rynatopaMu noToKa vnu KnanaHamu pasneHunA. OTTok (3e-
neHsiA UBeT) u nogava pabouer »KUAKOCTU (KpacHbIW LBET)
B 3TOW CXeMe OCYLLECTBNAETCA B OAHOM HanpaeneHun (pwc.
2un3).
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3anopHbie KnanaHbl

MpuHUMNWansHaa cxema C perynATopomM MOTOKa W yKasa-
HWeM HarnpaeneHUA TeY4eHUA KUAKOCTH

ﬂ

Puc. 2

)1

N\ Y,

Paspez ssinpAamuTensHol nautsl, Tun £4S,
C yKazaHuem HanpasieHUus Te4eHus HUGKoCTu

Puc. 3 w
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3anopHble KinanaHbl

OGpaTHble KNanausl ¢ rUAPaBAWYECKON 1e6NOKMPOBKOM

Cneea: 06patHsil knanaH c 2udpasnuyeckol debnoxkupos-
KOU u pe3bbosbimM NOOKIIOY eHUEM

Cnpasa: cOg0eHHbIT 0BpaTHLIU KNanaH ¢ NPOMEeNyTOYHOd
naurod.

B oTnuuMe OT NpoCTbix 0BpaTHbIX KnanaHos obpaTHble Kna-
MaHbl € rMAPaBNMYECKOW AeB6NOKWPOBKOW MOrYT OTKpbI-
BaThCA M B 06paTHOM HanpasneHun.

T KnanaHbl NPUMEHAIOTCA

— ANA NepeKpbiTUA paboymx CUCTEM, HAaXOAALUMXCA noj
Har py3Kom

— B KayecTBe MNpegoxpaHuTenei AnA NpeaoTBpaLLeHWA ony-
cKaHWA rpysa npu nonomke Tpy6onposoaa

— B KayecTBe cpeacTBa, NpefoTBpawjaoulero nocreneHHoe
onyckKaHwe ruapaBnuyecKnx 3a>Kumos HOTDEGMTEHEFI.

WcnonHeHne 6Ge3 NpUcoefMHEHWA MarucTpanu AnA yTeuexk

~ ® e

Xipstt  A(p2) Bip)

A3 Al A2

I ot

Ha pucyrnre uzobpaxeH knanaH tuna SV
¢ KOHYCOM NpedeapuTenbHO20 OTKPbITUA,
6e3 npucoedureHus ONA yreyex

YcnosHoe o603HavyeHue KnanaHa, tun SV

B

Q

T

|
Al e

O6ecneumBaetcA csoboaHoe TeueHue paboyel KMAKOCTU B
HanpaeneHut A — B; npu TeyeHWM KMAKOCTWU B Hanpaene-
Hum B — A OCHOBHOW KOHyC 1 ¢ KOHYCOM npeaBapuTens-
HOr0 OTKPbLITUA 2 yAEepUBAETCA B FHe3Ae C NOMOLLbIO Npy-
»WHbl 3 1 AaBneHWA B rugpocucteme (puc. 4).

Mpw nogaye faeneHWA B TOYKY NOAKMIOHEHWA X NWMHWUKM yN-
paBfieHWA pacnpegennTensHbii NopiueHs 4 cmelwaeTcA Bnpa-
BO, BbITaNKWBAaA W3 rHe3Aa BHauyane KOHYC NpeaBapuTenb-
HOroO OTKpLITUA 2, a 3aTeM WM OCHOBHOW KoHyc 1. XXuakocTts
TeueT Yepe3s KnanaH B HanpaeneHun B — A.

C nomMoulblo BCMOMOraTensHOro MOPLUHA OCYLLECTBNAETCA
nocTeneHHoe CHATHE HANPAXEHWA HaxoAALleicA noa Aasne-
Huem >uakoctu: MNpu atom ypaetcA uzbexaTb ruapasBnuv-
yeckux ypapos. [OnA Toro, 4ytobbl obecneynts HaaexHoe
ynpasneHWe KnanaHa c NOMOLLbIO pacrnpeAenvTenLHoro nop-
WwHA, Heobxoammo o6ecneynTb MWHUMAaNBLHOE PEerynupyro-
Liee aaBneHue.

Perynupyoluee nagneHue B TOYKe NOAKMIOYEHUA X :
pst = p1 - —— +C
DasneHve B TouKe NnoaknoyeHmnA B:

Ak F
+ )
AR AR

pt = (p-

( NMoACHEHWE YCNOBHbLIX 3HAKOB CMOTPMW CREAYHLWMWH CTpa-
Huuy. )
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3anopHble KnanaHbl

rae: A1 = nNnoWaas OCHOBHOMO KoHyca {cm?)
A3 = nnowaas pacnpeaenuTenbHoro nopwHa (cm?)
C = koaduureHT Npy>kuHebl U TpeHua (6Bap)
AK = nnowaae NopwHA uunuHapa (cm?)
AR = KOfbLEBaA Nnolaak NOPLHA uunuHApa (cm?)
F = HarpyskauunuHapa (paH)

A2 = nnowaab KOHYyca NpefBapUTensHOW pasrpysKu

HH}KE npuBOAMUTCA npuHuUnuanbHan cxema, KOTOpaA HarnAp-
HO MOACHAET YpaBHEHMWE PerynupYIoLLero AaBNeHuA.
(puc. 5)

~

Puc. 5
Ak [~ S
edi —
P (
B
F @
AltX g
Al [B
XTI
Pl Ir
_ y

Ha npuHUunuansHOR cxeme NoOKasaHo, YTO B TOYKE NOAKANIO-
yeHuA A NpuU NPUMEHEHWUWU TMAPABNMYECKON Ae6NOKUPOBKHN
LAaBNeHWA He A0MKHO 6bITe. [laBneHwe B Touke A NpoOTUBO-
AeAcTBOBano 6Gbl perynupylolemMy AasneHuo pacrnpegenu-
TENbLHOr O MOPLUHA.

WUcnonHeHue ¢ npucoefuHeHHeM ANA yTe4eK

Puc. 6

.

A3 A4 Al A2
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Ha pucyrke uzobpawer pa3pes Knanaxa tun SL,

¢ npucoeduHeHuemM O/1IF YTE4EK U KOHYycOM rnpedeapurens:
HO20 OTKPbLITUA

YcnogHoe o603HaveHwne

B

B otnuume ot knanaHa tun SV 3TOT KnanaH umeeT gonon-
HUTeNbHOE NpucoeauHeHue ANA yTeyek Y. Mpu aTom Kone:
ueeaA NoOBepPXHOCTL pacnpefenuTenLHOro KnanaHa oTaenexa
OT ToukW nopaknioueHwA A. [laBneHue, CyLIEeCTBYlOLLee B
TOYKEe NMOAKNYEeHUA A, NeUCTBYeT TONbKO Ha NOBEPXHOCTh
A4 pacnpegenutensHoro nopwHa (puc. 6) .

Perynmpyrow.ee AaBneHwe B TOYKe NOAKNH4YeHWUA X:
p1 A1 — p2° (A1 — Ag)
A3

+ C

PSt =

Puc. 7

Ay

[

>

]

Ha npunyunuansHol cxeme 8UOHO, YTO NpU 2udpasnuyec:
KoU Oebrnokupoexke npedeapurensHoe HanpaieHue pabo-

yel wuOKOCTU 8 TOYKe NOOKIYeHUA A OcywecTerAercd
C NOMOWbI0 OpOCcensHo2o Knanarna (puc. 7).

L} o
B atom cnyvae He06X0AMMO NPUMEHATL 06PaTHbLIA KnanaH ¢
rMApaBNMYECKOW Ae6NOKWPOBKOW WM MOAKIIOYEHWEM BHEW-
Hell MazucTpanu yTeyex.



3anopHble KnanaHbl

OcHoBHblE XapaKTepUCcTUKK

Tunopazmep 10 — 150
Pacxon no 6400 n/muH
Pabouee pagneHue no 315 6ap

CaBoeHHbIM 06paTHLIN Knana
(c ruapaBnuyeckoin Le6NOKNMPOBKOIA )

CaBoeHHbIW 0BpaTHLIM KnanaH, Tun Z2S (pwuc. 8) coctout
W3 IBYX 0BpaTHbIX KManaHoB C rMAapaBnuYeckoil Aebnoku-
POBKOW, CMOHTUPOBaHHbLIX B OAHOM KOpnyce.

COKpﬂlJ.LEHHOE YCNOBHOE 0603HayeHue

Aq B4

> O

5

A

MonHoe ycnoeHoe 0H03HaYeHne

1

O IQ
L_’::.T |
5

A

vy

.

B HanpaBneHun A — A1 n B — B pabouan XuaKoCTbL Te4eT
csoboaHo, B HanpasneHun A1 — A n B1— B npoTouHbIH
KaHan nepekpbIT. ECNu KNanaH oTKpbIT B HanpasneHu A —
A1, TO pacnpefenuTenbHbIA NOpLUeHL 3 ABMXKETCA BNpago,
BLITANKMBAA KOHYC 06paTHOro KnanaHa 2 13 ceana.

Takum oBpa3om, NpOTOYHLIA KaHan B1 — B oTkpwiT. Tou-
HO TaK»e KnanaH paboTaeT B HanpasneHwu TeveHnAa B — B1.

HasHaveHuWe cABOEHHOro 0BpaTHOrO KnanaHa UnncTpupyeT
NPUHLMNWanNLHaA CXema:

O6e TOYKM NOAKMIOYEHWA LMNUHAPA NepeKpbIThl 6e3 yTeukw.
Mpu 3agaHHOM ocTaHOBKe uMnuHapa (B nlobom nonoxeHum)
ero HeBO3MOXHO CABUHYTL flaXke C NOMOLLLIO YCUNWA U3BHE.

T.e. HaxOAALIMACA NOA HArpy3KoW UMNMHAP He ''‘mon3set”
' pake Npy OCTAHOBKE B TEYEHME ANUTENbHOrO BPEMEHW.

[lnA oBecne4yeHWA HaAeXHOro 3aKpbiTUA 0BOUX KOHYCOB
KnanaHoB HeoBXoAMMO pa3rpy3uTb 06e TOYKMW NOAKIOYe-
HWA noTpebuTenei (A u B) nytem coeauHeHuA pacnpepenu-
TenA, HaXOQALLErocA B CPeAHEM MONOXKEHWUW, CO CNMBHOM
marucTpansto.

O6bIYHO CABOEHHbIN 0BpPaTHLIA KNnanaH Mcnonb3yeTcA B Ka-
YecTBE MPOMEXKYTOYHON NMNUTbI MEXAY pacnpefenvuTenem v
NpUCOeaNHUTENBHON NNUTON.

KnanaHbl 6onblWIOro AMamerpa UMeT KOHYC NpeaBapuTens-
HOro OTKPbITHA.

/_

Puc. 8

\
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3anopHble KnaraHbl

OCHOBHbIe XapaKTepucTUKW CABOEHHOro o6paTHOro KnanaHa

Tunopasmep 6— 25
Pacxoa ao 300 n/munH
Pabouee paBneHue ao 315 6ap

[aeneHuve oTkpeiTva 0,5 6ap (Tunopazmep 6, 10)
1,0 6ap (Tunopazmep 16, 25)

HanonHuTtenbHble Knanawsl

HanonxurensHesie knanarsl tun SF,
¢ 2udpasnuyeckoil debnoxuposxol, Tunopasmep 40— 80

HanonHuTensHblie KnanaHsl NpeacTaBnAlT coboi obpaTHele
KnanaHbl BONbLUXX Pa3MepoB C rvapaBnuyeckoi aebnoku-
poskoi. OHU NpUMeEHAIOTCA rnasHelM 06pasom AnA Hanon-
HeHuA BOoNbLWKUX UWNUHAPOB 1 ANA 6A0KMPOBKN OCHOBHOW
pafoueid ruapocucTemMsl, Hanpumep, B Npeccax.

[nA HarnAQHOCTU NpEACTaBNEH YepTeXk HanoNHUTenLHoro
Knanaua B paspese (puc. 9 n 10).

Perynupyolimii KoHYc 1 1 OCHOBHOW KOHYC 2 yaepKuBa-
HOTCA B ceane ¢ MOMOLUBIO NpyxuHbl 3. MpyxuHa 4 Bosspa-
WaeT pacnpefenvTenbHbIA NoplieHs 5 B ucxoaHoe Nonoxe-
Hue. Touka noaknoueHuA A coeguHeHa ¢ Gakom paGouen
YKMAKOCTW, PacnonoeHHbIM Haj UMnuHApoM. Ha KoHychl
1 1 2 paBvT HaxOLALMIACA B COCTOAHUM NOKOA cTon6 pa6o-
yei kupkoctu. MNpu ABMKEHWM NOPLIHA UWAWHAPA BHWU3
(non peiicTBMem coBCTBEHHOrO Beca Npu pasrpyske Kofb-
LeBO NoBepxHOCTM AR WNW NOA AeACTBMEM UMNWHApPA Yc-
KOPEHHOro X0/1a) B NONOCTW Haj NNOLWAALID UMNMHAPa AK
BO3HMKAET paspekeHue, KOTOPOe AEACTBYET TAKXKE U B TOYKeE
nogknwoueHnA B, T.e. ¢ 0BpaTHOM CTOPOHBI KOHWYECKOro
3ateopa. [pW BbIABUMXEHUM MOPWHA UMNUHAP BCAacbiBaeT
pabouyl XuAKOCTb, OTKPbIBAA COOTBETCTBYHOLWMWIA KaHan
baka.
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3anopHble KnanaHbl

Mepes 3aseplueHWMEM XONOCTOrO XoAa NPOM3BOAUTCA TOp- ﬁ \
MOXEHME LMAMHApPA AO 3a0aHHOW CKOPOCTW. 3aTeM Hacoc Puc. 11

nofaeT pabouylo KMAKOCTL B NONOCTb uunuHapa. Bosvu-
Kawowee aagneHue (paBovee paBneHuwe) yepe3 TOYKY MOA-
KnioyeHuA B HanmonHWTENBHOrO KnanaHa AedcTeyeT Ha 06-
paTHYI0 CTOPOHY KOHYCa, MepeKkpeiBaA MarucTpans Gaka.
Mocne OKOH4aHWA pabodero XoAa UMNWUHAP BTATUBAeTCA.
INeMEHT ynpasneHWA MepeKkno4YaeTcA W AaBneHwe nopaer-
(A Ha KONMbUEBYID noBepxHOCTe AR (wnu Ha UMNUHApP YyC-
KOpeHHOro x04a) W uepe3 TOYKY MOAKMUYeHMA X perynu-
pylOlLieli MarucTpanu HamoNHWTENLHOTO KnanaHa Ha pery-
MpylOWMA NopLIeHb 5, KOTOPHBIA BHaYane BbITANKWBAeT
BCNOMOraTenbHbIM KOHYC NMpeABapuTensHOro oTkpeiTvA 1,
a3aTeM 1 rNaBHbIA KOHYC 2.

PafovaR MWUAKOCTb Hah NOBEPXHOCTbIO A NOAaeTCA Hasaa
g 6aK, a UMNMHAP BTArMBaeTCA.

B 3aBuMcuMMOCTM OT 06BNacTM NpUMMeHeHWA HanoMHUTENbHbIE
KnanaHbl M3rOTaBAMBAKOTCA CO BCMOMOraTenbHbiM KOHYCOM
(KoHYCOM NpeABapuTENLHOrO OTKPbLITUA) unu Bes Hero.

e -

[1Byxx000Bble BCTPOEHHblE KnanaHbl, KOTOpPble HEepeaKo
Ha3bIBaT "NOrMYeCKMMM aNeMeHTamMu’, COCTOAT U3 BCTPOEH-
HOro 610Ka U KpbllwKK 1 ¢ perynupyroumMmm npoToyKamu.

BcTpoeHHbIi BNOK B CBOK O4epeAb COCTOUT W3 BTYNKW 2 ¢
rHE3/0M W 3aTBOPOM 3, KOTOPLIA Mbl ByemM B AanbHenLiem
Ha3biBaTh ‘'KOHYc KnanaHa''. KoHyc KnanaHa yaep>veaet-
CA B rHe3Je ¢ MOMOLLLI0 NpYxuHbl (puc. 11).

KnanaH OTKPLIBAETCA KaK CO CTOPOHBI TOYKKW MNOAKIIOYEHNA
A (BHUW3Y), TaK U CO CTOPOHBLI TOuKK nogkntoyeHua B (c6o-
Ky) .

2/2 xoB0BbIE BCTPOEHHbLIE KNanaHbl { norMyeckve anemeHTbi )
HKuaKOCTb NPOXCAWUT Yepes KnanaH Kak B HanpasneHun A —
B, Tak u B obpaTHOM HanpasneHun B — A. B 3aBucumocTu

ii != i
é
OT cUrHana ynpaeneHwA BCTPOEHHBbIN KnanaH OTKPbIBAETCA

2/2 xo00esle 8CTPOEHHBIE KNAaNnars! PasudHbiX TUNOPAa3M. I 3aKPLIBAETCA B OMPEAENeHHOM HanpaBneHuw, T.e. nepe-

KMYeHWe KnanaHa LenKkom 3aBucuT OT AaBneHuA.
YcnoBHoe 0603HayeHue

| 370 03Ha4aeT, YTO ABYXXOA0BOM BCTPOEHHLIA KnanaH pery-
| AWUPYETCA MO AABNEHUIO.
]

X

KoHyc knanaHna tpexcTyneHuatblid. [locneaHee BaxkHO AnA
paboTkl KnanaHa.

—i—
[MoACHUM 3TO Ha YepTexe.

Mnowane A1 (B rHesge) 6GepercA 3a 100%. Mnowane
Konbua A2 B 3aBMCMMOCTM OT TWNA KnanaHa cocTaBnAetr7%
vnn 50% nnowaaun A1l.

A OTHoweHne nnowaaei A1l: A2 cocraBnAeT COOTBETCTBEH-
Ho 14,3:1 vnu 2:1. MNnowaas A3 pasHAeTcA A1+ A2 n
coctaenAet 107% wnu 150% nnowaam Al.
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3anopHbie KnanaHbl

Mnowaae A3 y KnanaHoe ogHOro TUNopasmepa BCceraa oau-
HaKoBa, NpU W3MEHEeHWW KONbLEBOW MOBEPXHOCTW M3Me-
HAeTcA nnowaas A1, koropas 6eperca 3a 100%.

Ecnu nnowaas A3 He HaxoauTcA Noj AasneHvem (B Touke
nopKnioueHuA X perynupylollee AaBneHWe paBHO HYNO),
TO KnanaH OTKpblBaeTcA B 060MX HanpasneHwWAXx npu ycno-
BUW, YTO AaBneHue, AelcTBYIOWee Ha nnowaas Al vnu nno-
wans A2, NpeebilUaeT cUNy NpyxuHbi.

Ecnu Ha nnowaas A3 AelCTBYET perynupylollee aasneHue,
TO BMeCTe C NPYXWUHOW OHO YAepUBaeT KOHYC KnanaHa B
rHesge. Takum o6pa3om, OTKpPbITUE KnanaHa npou3BoauT-
cA 6GnarogapA pasrpyske nnowaav A3 wunu nytem noaauu
BbLICOKOrO flaBfeHmA B TOYKY nogknwoveHuA A vnu B.

Bnaronapa pa3nMuHbIM BMAAM KOHCTPYKLMKM KPbILUKKA W
NpOTOYEK CYLLECTBYET MHOIO BO3MOXHOCTEA perynuposa-
HWA CUN, A@ACTBYIOLLUMX HA KOHYC KnanaHa.

PekomeHpauum no npMMeHEHWH0 BCTPOEHHbIX KNnanaHoe

— KoHyc knanaHa MO>eT NOCTaBnATLCA ¢ Aemrdepom unu
6e3 Hero, Npu4YemM UcnonHeHue ¢ Aemnbepom NPUMEHAET-
CA KaK MpaBuno B COYETaHWW C Or paHWYeHWEM Xx0aa nop-
LLUHA.

— Ecnu BKnNoueHWe [BYXXOAOBOro BCTPOEHHOro KnanaHa
NpPOMCX0AMT 4epe3 TOuKY noakntoueHwA B, To knanaH
3aKpLIBAETCA HE TaK MATKO, KaK Npu BKMOYEHUM Yepe3
Touky A. 370 KacaeTcA npexxae BCero WUCMNOMHEHWA ¢
femndepom.

— KnanaH pa6oTaer 6e3 yTeyku TONbKO MNpu nopase pery-
NUPYIOLLEN XUAKOCTY Yepe3 TouKy B.
Ecnu nopgava perynupylowen »UAKOCTWU OCYLLeCcTBRAET-
cA yepe3 TOuKY A, TO yTeuyka BCNeACTBMe 3a30pa Hanpa-
BNAlOLWEHA KoHyca nonagaet us A3 B B.

C NOMOLLBI0 AOMOAHWTENLHbLIX 3M1EMEHTOB MOXHO OCYLLECT-
BNATL Takue IYHKUMKM KAaK OrpaHuyeHue [aBMeHWA, ApOC-
CenvpoBaHve W B COYETAHMM C HECKOMbKUMMW 3NeMeHTamu
MHOrOX0A0BOE PerynvMpoBaHue.
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Modens 6noka ynpaeneHua €O SCTPOEHHbIMU KianaHamu
Pa3fiudHbIX TUNOS,
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MpouseoacTeeHHaA nporpamma
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Pacnpepenurtenm

HasHauenue

C nomowbto pacnipeaenuqreneil perynupyroTcA MyckK, ocTa-
HOBKA, HanpaeneHue TeyeHwAa pabouei cpefbl W, cnepjoBsa-
TenkHO, HanpaeneHue ABVXXEHWA W NONoXxeHue noTpeburena
(unuMHapa unu rugpoasuraTensa ) .

O6osHaueHwe pacnpeaenuTeneil COOTBETCTBYET YiCny nones-
HbIX MOAKMIOYEHWMA (TOYKW NOAKNHOYEHWA AMHUIA ynpasne-
HWA B PacyeT He NMPWHWMAIOTCA) W YMCny NepexntoYeHuin no
NONOMKEH MHD.

Knanan ¢ ABYMA NonesHsIMW NOAKMNIOYEHWAMMW U ABYMA Me-
PEKTIOYEHMAMW MO NOJOXKEHWI0 HasbiBaeTcA 2/2 x0p0B0M
Knana.

YcnoBHoe o603HaueHue

A

pl

Knanaw ¢ 4 nonesHsiMM NOAKNKOYEHMAMM U 3 Nepekniove-
HYAMW MO MOMOXKEHWIO COKPaleHHo umeHyetca 4/3  pac-
* NpeaenvTeNs.

P = nuHWA aasneHwA (Hacoca)
T = Bak
A,B = TOYKW NOAKNIO4EHWUA NOTpebuTenew.

PacnpepenutenbHbie
cepesibHble KnanaHbl

YcnoeHoe o603HaYeHune

Al |B

pl T

MapkupoBKa TouyeK MNOAKIYEHUA BCeraa npouv3BoaAnTCA B
WMCXOAHOM MONOXKEHUN.

PacnpegenurensHble KnanaHsl Mo CBOEA KOHCTPYKLMKM Noa-
pasfenAOTCA Ha ABe rpynnbl:

1} pacnpenennUTenbHblie cepenbHblie KnanaHbl

2) pacnpepenutenu (30n0THUKMK)

PaznuualoT KnanaHbl NPAMOro ynpasBneHnA U Knanadbl npe-
LBapUTENLHOro ynpasneHua.

Bua ynpaBneHwA KnanaHa 3aBMCUT B NepBYIO O4epedb OT
BeNIMYUHbI YCUNWA YNPaBNeHWA W, CNEeA0BaTeNnsHo, OT TUNO-
pasmepa KnanaHa.

1) PacnpepenutensHble cefensHble KNanaHsi

PacnpepenbHble cepensHbie KnanaHbl CYLIECTBEHHO OTnuua-
HOTCA OT pacnpegenutenei (30M10THMKOB) TeM, YTO OHM Nepe-
KpbiBalOT nopavy pabouyen KWAKOCTM 6Be3 yTeuku. C no-
MOLLbIO 30MOTHUKOB 3TOr0 AOCTUYL HEBO3MOMHO, TaK Kak
MeXay MOpPWHEM W KOPNycoM BCEraa [OMKeH CyLlecTBo-
BaTb 3a30p.

=
b

:
i
=

i e

Ha pucyHke uzobpaiice-
HbI pacnpedenurefibHble
cedensHbIe KanaHsl

C INEKTPUYECKUM U
DYYHBIM yNpaeneHuem
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Pacnpeuenmenbuble cefenbHble KnanaHbl

—

Puc. 1

3/2-x000800 cedensHbll KanaHs ¢ 0OHUM WapoebsiM 3aT80-
pom, tun SE.. U

YcnoeHoe 0603HaYeHune

|
riow | ol

B kavecTBe 3aTBOpa NpuMeHAeTcA wap 1, KOTOpbIA B wC-
XOAHOM MOMOMEHUN YAEPKMBAETCA B THe3ae 3 npy>kuHon 2
(puc. 1).

B MCXOAHOM MONOMEHWW NPOXOAHOM KaHan P - A oTKpeIT,
a Toyka noaknioveHuAa T 3akpeiTa. [NepeknioyeHue KnanaHa
NpPOW3BOAUTCA C MOMOLULID MarHuTa UnKn BPYYHYH C NOMO-
Wb coeAuHeHHOro ¢ aganTtepom 4 peivara 5, ocHalleHHOro
perynupoBoOYHbIM BUHTOM, LLAPOM WM TONKaTenem.

Mop peicTBMeM cuMbl LWWAP YXOAWT BNpaso WU MNpUXUMaeTca
Npy>XWHoW 2 B rHe3ao.

Teneps oTBepcTve P nepekpbiTo, @ KaHan A — T oTKpeIT.
Tonkatens 6 B 060MX HanpaBneHWAX repmeTU3NpOBaH C
MOMOLLLID MaHXETOK € HabuBHbIMKM Konbuamu. MonocTe
Mexay ABYMA NPOKNagKamu coeauHeHa ¢ Kauwanom P. Ta-
KuM o6pa3om, yAaeTcA BbIPOBHATL AaBfeHWe Ha TonKarTene,
He NpeoAoneBan [aBNeHUA, AeNCTBYIOLLEro Ha wwap.

CepenbHble KnanaHbl TaKOW KOHCTPYKLUUW NMPUMEHAHOTCA
npu pabouem gaeneHun go 630 Bap.

B MOMEHT nepexknioyeHNA TOUKK NOAKNIOYEHUR CORAUHAIOT-
cAa (cm. oTpuuatenbHoe NepeKpsITME) APYr C APYrOM. -

94

OpHako, B cefienbHbIX KhanaHax HeBO3IMOMXHO MOMYy4YuUTh
MHOECTBA BapWMaHTOB MOAKIMIOYEHWH, XapaKTepHbIX ANA
30NOTHUKOBLIX pacnpeaenuteneid. 3170 OOBLACHAGTCA KOH-
CTPYKTUBHBIMYW OCOBEHHOCTAMM CefleNHbIX KNanaHos.

Ecnu B ogHOWApOBOM ceAenbHOM KNnanaHe BO3HMKaeT Heob-
XOAUMOCTL MOMEHATL KOMMY TALMOHHBIE NONOXEHUA MECTa:
MW, TO Cneayer NPpUMeHATbL He OAHOLLIAPOROW, a ABYXLUIApo-
BOi KnanaH (pwc. 2) .

( Puc. 2 3

\ _J

Jeyxwapoeold knanaH ¢ NPAMBIM 3NeKTPUYECKUM yNpas:
neHuem, tun SE..C

YcnoeHoe 0603Ha4YeHue

A

QN M

Pl Ir

B nByxwWwapoBoM KnanaHe, HAXOAALLEMCA B UCXOAHOM Nono-
KeHuKn, kadHan A — T OTKpbIT, a ToyKa nogkntodeHua P sa-
kpbiTa. MpyxuHa u pabouee AaBneHwe yaepXuBaioT Liap B
rHesge kaHana P. Mpu nepexknioyeHUn npasblid Wap BbIXO-
AWUT U3 rHe3aa, a NeBblM BXOAWT B rHE3A0.

B 3aBUCUMOCTM OT TUMOB MarHUTOB KNnanaHbl UMerT pasnuy-
Hble ynpaBneHuA. KnanaHsel ¢ MarHuTamu nepemMeHHoro To-
Ka MMeloT 3nacTu4HOoe ynpasneHue, a KnanaHsl ¢ MarHMTamu
MNOCTOAHHOIo TOKa — OTHOCWTENbHO XXeCTKOe ynpaBlieHue.



PacnpepenurtenbHble
cefienbHble KnanaHbl

YcraHoeue noa 3/2 XOAOBbIM cefieNbHbIM KNanaHoM Npo-
MEXYTOYHYIO MAWMTY, MOXHO Nonyunuts 4/2 xon0B0i ceaens-
HbIA KNnanaH.

MpuHUMN aeRcTBUA CNneayer NOACHUTL Ha cxeme (puc. 3 u 4).

WUcxopHoe nonoxeHue

\

Puc. 3

\ 7

BepxHAA yacTh 06pa3zoBaHa 3/2 XOAOBbIM CeAeNbHbIM KNa-
naHom 1, @ HAMHARA YacTh NPOMEXKYTOYHOW NAUTOR 2.

B MCXOAHOM NOMOXEeHWW Wwap knanaHa 1 HaxoJUTCA B rHes-
pe. KaHan P — A oTkpbiT. 13 Touku A NWHWA ynpaeneHuA
WaeT K noplHu Knanaua 2. Ero nnowaae 6onblie nnowaau
NpaBoi CeAEnbHOW 4acTu, KoTopaA Takum o6pasom Tonka-
ETCA B rHe3[0 cnpasa. MiMeloWwancA B NPOMeXKYTOYHOM NnuTe
Toyka noaknoyeHUA B coeamnHena ¢ T, a Touka P 3akpsbiTa.

MNepek nroveHue

¢ Puc. 4 W

Pacnpepenutenn (30n0THUKK)

Mpu BKkNOYeHUW 3/2 xO[OBOro cefenbHOro KnanaHa Bepx-
HAA MarucTpanb TOYKW MoAKNo4YeHwA P mnepexkpbiBaeTcA.
Touyka A coeguHAeTcA ¢ Bakom. OQHOBpPEMEHHO NMPOMCXO-
OVT pasrpy3ka 60MbLI0ro NOpPLUHA B NMPOMEXYTOYHON nauTe.
JaeneHue B Touke P aBM>KeT MOpLUEHb C LUAPOM BMeEBO, ne-
pekpbiBaA Takum obpasom kaHan B — T. Teneps B coean-
HeHocB,aAc T.

OcHOBHble XapaKTepPUCTUK K

Tunopasmepsl 6un10
Pacxopn ao 36 n/MuH
Pabouee gaBneHne no B30 6ap

2) Pacnpepenutenn (30n0THUKK)

PacnpegenuTtenu (30N0THUKWK) AENATCA Ha 30N0THWKOBbIE
{nnyH>xepHble) pacnpegenvuTeny v BpawwaroWmWecA 30M10THU-
KW. Hanbonee 4acto npumeHAETCA 30MOTHUKOBLIA (MAyH-
KepHbld) pacnpegenuTens o6nagallmii LUensIM - pAAOM
NpPeMMyLLecTs.

MpeumyLlecTBa 30N0THUKOBOrO (NNyHXepHoOro) pacnpe-
AennuTenA:

NpocTOoTa KOHCTPYKUWK |

fonbliaA pa3pbiBHAA MOLWHOCTL MO CpPaBHEHWID C Bpalua-
FOLWMMCA 30M0THUKOM ;

OTNWMYHAA KOMMEHCAUMA AaBREHWUA W, CNeL0BaTeNbHO, Manoe
ycunue ynpasneHua (CM. CeleNbHbIi KnanaH) ;

mManbie noTepun;

6onbwoe Yucno YHKLWMA ynpasneHua.

Puc. 5

1y

Y /

4/3-xo0doeod pacnpedenurens tuna WMM
Pyyroe ynpaeneHue ¢ NOMOUILIO pPbl4a2a
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Pacnpepnenutenu (30n0THUKMK)

YcnosHoe 0603HayeHue

A B
TITT )W
-

QM

pl 17

KoHcTpykumua: (puc. 5)

Bokpyr npoaonsHoro oteepctuAa B Kopnyce 1 npoaenaHsbl
KOnbLeBbie KaHanbl 2 ( Kak NpaBuno, KaHanb! OTAWBAIOTCA ).
Yepes npoaonbHOe OTBEpCTME MPOXOAAT KONbLEBble KaHa-
nbl. Takum obpasom, B Kopnyce obpa3yloTcA pacnpeaenu-
TenbHble KpoMKK 3. B npoaonbHOM OTBEPCTUWM HAaXOAWUTCA
NOABWKHbIA pacnpeAenuTenbHbIN NopweHs 4.

[euranace, pacnpefenuTentHblii NOPLUEHL COEAVHAET wUnu
pasbeAMHAET KOMbLEBLIE KaHanbl COEAMHEHbI C OAHOW M3
Touek noaknwyeHnA. CoegunHeHne u pasbeAHeEHe KaHanos
NPOUCXOANT CUHXPOHHO M TOYHO perynupyertcA.

O71 thopmsl NOPLUHA 3aBUCAT pasnuyHble PyHKUMU ynpas-
neHwA. Popma kopnyca Npwu 3TOM, KaK NpaBuno, He MeHA-
eTcA.

B “306pa)keHHOM pacnpefennTeni Bce TOYKKW NOAKNHOYEHUA
P, T, A u B B ncxoaHom MNonoxeHwuu pasbeguHeHbl. Ecnu

nopweHs ABUXKETCA BNPaBo, TO TOYKA NOAKNHOYeHUA P coeau-

HAeTcA ¢ B, a Touka noaknwuerna A ¢ T. NepmeTnsauma oT-
fenbHbIX KONbLUEBbLIX KaHanoB OCYLLECTBNAEGTCA 3a CHeT 3a-
30pa MexAay nopliHemM u Kopnycom. B otnuuue ot cepens-
HbIX KnanaHoB AOCTWYL MOMHOW repMeTUYHOCTU YNNOTHe-
HWIA 34ecb HEBO3MOXHO. [epMeTWYHOCTb 3aBUCWUT OT pas-
MepoB 3a30pa W BA3KOCTKU xuakocTu. OnuceiBaeMan KOH-
CTPYKUMA pacnpeAenuTenAa HenpurogHa AnA BOAHBLIX CPeA.
OpHako, Npv paboTe ¢ MacnAHbIMK CPeAamu oHa obnaaaer
[OCTaTOMHOW repMeTUYHOCTbLIO.

MonoxeHnA BKAKYEHWA

PaanuuHble dyHKUKMKM yNpaBneHWA 3aBUCAT OT KOHCTPYKUWK
umnuHapa. OHU UMeloT cBOM YCroBHbIe 0603HaueHnA. Kax-
ALl KBaApaT 03HaYaeT OAHO NONOXeHWe.

Huske NpUBOAMTCA MepeveHb BCEX MMELWMXCA (yHKUWA
ynpaseneHuA, 0603HaYeHHbIX ByKBamMu.

MonoxeHnA, 0603HaYeHHbIe NapannenbHbIMWU UMW CKPELLeH-
HbIMW CTPENKamMu, ABNAKTCA paboynumu.

npOME)KVTO"IHOE nonoXxeHue, NpuUMeHAemMoOe B Tpexno3u-
LHMOHHBLIX KnanadHax, Ha3kIBaeTCcA CpeagHUM.

96

M =am [X
X =1
= D(y)

XET =«

' 09 O

>
I

i
Il
n
1,
<
Il

]I-
Pt
I
O
<
H H
Il

)
~
ar
—~

> P B
i
I
<
Il
=

Hanpumep, moxHo 3akpeiTe (E) wnu coegunuts (H) Bce
TOYKM noaknoueHuA. Kak npaBuno, NpUMeHAETCA cOueTa:
HME 3TUX ABYX NOMNOXKEHWHMA.

Buifop cpefHero NONOXeHWA 3aBUCUT OT MOTPeBWUTENA W
33aHHOTO peXxuma paboTsl.

MepexkpbITUA, NepexofHbie NONOKEHUA

Mpwu paccmoTpeHun yHKUWA ynpdBneHUA HeoBXoAMMO Y-
YUTBLIBaTb CXEMY BKIIHYEHWH, MEHALWYHCA Mpu nepexoae
13 OJIHOTO NONOXKEHUA B ApYyroe.

Paznuuatotr 3 BUAa nepekpbITUIA.

1) NonoxurensHoe nepexkpbiTue (puc. 6)

MNpu nepexnioyeHMM NOPLUHA BNpaBo KaHan P — T 3akpsbl-
BaeTCA paHblue, YeM OTKpblBaeTcA KaHan P — A. To ecTb B
MOMEHT NepeKnioyeHnA BCe TOYKMW MOLKIYEHUA Ha KOpPOoT-
KOe BpeMA pa3bedUHAKTCA.



Pacnpenenutenu (30510THUKMK)

/Puc. 6 \

o N1 P\ ?\

ﬁ%/%%?

X1 < Xo

4 J

BosHMKaeT MWK [OaBnNeHWA, BENWYMHa KOTOPOro 3aBUCKUT
0T BpEMEHM NepeKIHYeHUA 1 NOTOKA XNAKOCTHU.
HaxopAwwuidicA nopg Har py3KoW noTpebuTens He MOXKET onyc-
TMTLCA BHU3. Perynupylowlee aasneHue, nocTynawllee w3
MarucTpanu, Nepes KnanaHom He MeHARTCA.

-

/

nopLeHs

2) OrpuuarensHoe nepekpbitue (puc. 7)

g )

Puc. 7 ;- . p %
S\ 1\ /3 \
nopuwens % %// >

X ot

Mpu nepexnioyeHMn KaHan noTtpebutenA (Touka noako-
yeHnA A) OTKpbIBaeTCA paHblue, Yem 3aKpblBaeTCA KaHan
paka. Takum 06pa3zom, B MOMEHT MNEPEKNOYEHUA BCE TOUKU
coefMHeHbl Apyr c Apyrom. BosHukaeT HeobxoaumocTe BO
BTOPUYHOM MepeknioveHun. B atom cnyuae npu onpenenes-
HbiX Harpy3kax UMMUMHAP MOXET NMPUATU B ABUKEHWE, YTO
HexxenarTenbHo.

3) Hyneeoe nepekpbitue (puc. 8)

Hynesoe nepexkpbiTUe 3aHUMaeT MPOMEXYTOYHOE MOMOXKe-
Hue.

PacctoAHme x1 = x2. 3TO 0O3Ha4aeT, YTO B MOMEHT 3aKpbl-
A kaHana P — T oTkpbiBaetcA kaHan P — A. Takoe nepe-
KpbITUE NMPUMEHAETCA B OCHOBHOM B CepBOKnanaHax, no-
CKOMbKY Aake HeBONblIOoe ABUMKEHME NMOPLUHA MOXKEeT Mno-
BNUATL Ha NOJAYY XMAKOCTH.

Puc. 8
PN
Kopnyc > &
o
.

\_ J

M3obpakeHne nepexofHOro NoOAOMEHUA

[Ana BbiGopa NpaBWMNbLHOrO YCNOBHOrO 0603HaYeHWA Teue-
HUA HeoBXOAMMO 3HaTh NepexoaHoe nonoskeHue. Huxke parot-
CA YyCnoBHble 0603HaYeHUA NepexoAHbIX MONOXeHWA.

3T 0603HA4YEHMA PAECMONOXKEHbI NOCAe MNONOXeHUA BKNHO-
yeHuA. JlMHMM KBaapaTa TOHbLWeE, a ero cTopoHbl 0603Ha-
4arTCA NYHKTUPOM.

YcnoBHble 0603Ha4YeHUA

XHT]  =c
XET] =0

lJ_J__LJ__LJ_
A =E

AT TIT TT Ti

AT =

T
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Pacnpepenutenu (3010THUKM)

Pacnpepenutenu (30n0THUKM) NPAMOro ynpaeneHuA

MoplweHs ynpaeneHWA pacnpeaenuTenA ABWXKETCA MO CUr-
Hany. Het Heo6X0AMMOCTM B AOMOMHUTENBHOM YCUNKMK Npu
BknoveHun. lNpAMoe ynpasneHWe MOXeT OCYLLECTBNATLCA
rMApaBnuMYecKn, MexaHu4eckKu, NMHEeBMATUYECKM MMM 3neK-
TpUYyecKUM crnocoBom. JnemeHT ynpasneHuA pacrnonoXkeH
cboKy Ha Kopnyce pacnpenennTens.

MexaHu4eckoe ynpasneHue

Cnesa Hanpaao u306paMeHo :

Ynpaenerue ¢ noMouwybto ponuKoeozo roaxarend tun WMR
Ynpaenernue ¢ nomowsio epawarowedea pydxu run WMD
YnpaeneHue ¢ nOMouwibio pyyHo20 peiyaza tun WMM

Puc. 9

Pyynod pervaz tun WMM

98
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N D

Ha pucyHke u3oBpakeHo ynpaeneHue pacnpefenuTenbHoro
NOPLUHA CMOMOLLLIO pPyuHOro peivara 1 B paspese (puc. 9).

MoplueHb NPOYHO COeAUHEH C MEXAHWU3MOM YNpaBneHua 2 1
CnefyeT ero ABUXKEHUIO.

Bo3spaT NOPLUHA OCYLLECTBNAETCA C NOMOLLBIO NMPYXKMH 3,
KOTOpble Mocne NpeKpaweHuAn AelCTBUA CUNbl YNpPaBeHuA
(Hanp., nocne Toro Kak py4HON pbiYar OTMyLUeH ), BO3BpZ
LWalT NoplleHb B MCXOAHOe nonoxexwe. Ecnu peivar ocka
WeH XpanoBWKOM, TO MONOXeHWe pblvara hukKcupyertcaA |
MOXeT BbiTb M3MEHEHO TOMbKO MPW NMOBTOPHOM HaXaTuu
(B pONMKOBOM TONKaTene 3TO HEBbLINONHWMO ) .

MuapaBauueckoe U NHEBMAaTUYECKOe YnpasneHne

Ha pucyHke uzobpaieHsl KaanaHs! ¢ 2U0pasnuyecKkum U
NHEBMATUYeCKUM ynpaeneHuem Tunopazmepos 5,6 ull
(cnpaea naneso).

YcnoeHble 0603HaYeHUA :
MHEeBMAaTUYECKOE W FUAPABNUYECKOE YNpaBneHue ¢ LeHTph
PYIOLLEN NPY>KUHOM




Pacnpepnenutenu (30n0THUKM)

Puc. 10 2

9

_J

Ha pucyHke usoBpakeH yepTexxk KnanaHa ¢ ABYMA NOnoxe-
HUAMK BKNOYeHWA B paspese (puc. 10).

MNopwexb 1 HaxoAMTCA B NPaBOM NONOXeHWW. 3TO AOCTUra-
eTcA NyTem Nojayv AasneHwA Ha feBbl ULMNUHAP ynpasne-
wua 2. MonoxkeHwe BKNOYEHWA (UKCUPYETCA C MOMOLLbIO
xpanoeuka 3.

PacnpefenvTenbHbLIM MNOPLUEHb HE COEAMHEH C UMIWHAPOM
ynpaeneHuA. Ecnv wvmetoTcA ABa NONOXEHWA BKNOYEHWA
¢ XpanoBUMKOM wnu 6e3 BO3BpaTa C NOMOLLBID MNPY>XWUHbI
(MMMYABCHBIN 30MOTHUK) WMNK TPWU NONOXEHWA BKIIOYEHUA,
T0 BCErAd NPUMEHAKTCA 2 LMNWHAPA YNpaBneHuA.

OavH UMNWHAP YNpaBneHWA MOHTUPYETCA B Tex ChnyuaAx,
Koraa Npy Hanuuuu ABYX NOMNOXKEHWI BKIIOYEHWA BO3BpaT
NOPLIHA NPON3BOAMTCA C MOMOLLBIO MPYXKUHbI.

InekTpUuecKoe ynpasneHue

MazHuTHOE ynpasnerue 8 pasludHOM UCNONHEeHUU

Becbma pacnpocTpaHeHo MarHWTHOe yrnpaeneHue, obecneyu-
Balolllee aBTOMaTMYeCKOe YNpaBneHWe MHOrMX Onepaunid.
MpUMEHAIOTCA MarHuTbl ynpasneHua 4 TMnos.

MarHuT NOCTOAHHOrO TOKa, paborawwWwui B BO3AYLIHOW
cpene. Ero HasbiBalT CyxXMm MarHuTom.

MarHuT NOCTOAHHOro Toka, paBoTawwuid B MacnAHOM
cpempe, MMeHyemblid " BRaxHbIM'  MarHUTOM. AHKep
MarHuTa Haxo4UTCA B MacnaHoi cpeae.

MarHut nepemeHHOro TOKa, paGoTalLWA B BO3AYLUHON
cpepe.
MarHMT NOCTOAHHOro TOKa, paboTalwlWVA B MACcNAHOW
cpege.

MarHuT NOCTOAHHOro TOKa 06NaAaeT BbICOKON HafEXKHOCTBIO
1 obecneynBaer MArkoe nepekntoyeHue. OH He neperopaer,
[aX<e ecnv nopLueHb BHe3anHo octTaHaenueaeTcA. C nomoLbio
3TOro marHmMTa o6ecrne4yvMBaeTCA BbICOKAA 4acToTa NepeKnio-
YeHWA.
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Pacnpepenutenn (30n0THUKMK)

MarHuT nepeMeHHOro TOKa OTnv4aeTcA GbICTPOTOW Mepe-
knroveHnA. OpHako, ecnyv AKOPb MarHWTa He JOXOAWUT [0
KOHEYHOro MONOKeHWA, TO MarHuT uepe3 onpegesneHHoe
BpemAa (1 — 1,5 yaca ana paboTayaloWwux B MacnAHOM cpeae,
10 — 15 muHyT AnA paboTaowux B Bo3auwHOR cpeae)
neperopaert.

Maruut, paboTalowuii B MacnAHoW cpele, pPeKoMeHAYyeTCA
NPUMEHATL B YCTAaHOBKAax, paboTalowmx Ha OTKPLITOM BO3-
AyxXe u BO BnakHOM Knumate. [NockonbKy AKOPL MarHwTa
HaxoOWTCA B MAacnAHOi cpefe, YMeHbLUAeTCA W3HOC, NOHK-
yKaeTcA cuna yaapa AKOpA W obBecrneyvMBaeTcA Xopoluan Te-
nnonepegava.

MaruuT, paboTalowmid B BO3AYLLIHOW cpene, npeacTasnAer
co60M NPOCTENLLIYI0O KOHCTPYKUWIO.

[Ona HarnAagHocTu Ha puc. 11 cnesa n3obparkeH MarHwT ne-
peMeHHOro Toka 1, a crnpaBa MarHWT NOCTOAHHOIO Toka 2.
O6a paboTaloT B BO3AYLUHOW cpefe.

B paHHOM cnyvae pacnpegenutens WMeeT ABa NOMOXeHWA
BKnto4eHuA. Mpuyem NoplleHb B UCXOAHOE MONOXKeHWe BO3-
BpaLLaeT He Npy»uHa. Peus MOET 0 TaK Ha3biBaEMOW UMY NbC-
HOM 30M0THUKE,

Mo mepe BO3BY>KOEHWA MarHWTHOM KaTyLIKW AKOpbL C Mo-
MOLLLLI0 TONKATeNA MPUMBOAUT B ABWXKEHWE NOpLUEeHb YNpas-
neHuAa. BKNoyaeTcA MarHuT nepemeHHoro Toka 1, KoTopbli
ABWKET NopLUeHb BNpaso (npasoe NonoXkeHue BKIOYEHUA ),

Akopbe maruuTa, paboTalolero B BO3AYLUHOW cpeae, repme-
TUYeCKW oTaeneH o7 KaHana 6aka c NoMOLbIO NPOKNanoK,
YCTaHOBMEHHbIX BO BTyYNKax 3.

Mpy»uHbl UKCUPYIOT BTYNKY 3.

Puc. 11

100




e
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f

Puc. 12

-

_J

Ha pucyHke 12 n3oBparkeH MarHWT MOCTOAHHOrO TOKa 4
(cnesa) W marHuT nepemenHoro Toka 5 (cnpasa), pa6o-
TallWwmMe B MacnAHon cpepe. MNonocte AKOPA 060UX MarHn-
708 coeaMHeHa co cnueoM. Ha pucyHke nsobpakeH pacnpe-
JeNUTeNb C TPEMA NMONOXEHUAMMW BKITIOYEHWA.

OnupanAck Ha KOpMyca MarHuToB, NpyXuHbl 6 ¢ NomMouwko
BTYNIKM 1 Waibkl LEHTPUPYIOT NOpLUeHb B HEMTPanbHOM No-
TOMEHWUN.

B oTnu4mMe OT pacnpefenuTenei c MarHuTamu, paboTarwmnmm
B BO3AYLWHON Cpeae, pacnpefenvTenbHbIA NopLeHL Macna-
HbIX KNanaHoB WMeEeT POBHYH MOBEPXHOCTbL W MPUBOAWUTCA
B LBWKEHMEe TONKAaTenem, KpenALMMCA K AKOPIO MarHuTa.

MarH1TbI, U306paxkeHHble Ha 0BOMX 4epTexkax, MMetoT aBa-
puiiHOE ynpaeneHne 7, ¢ NOMOLLLI KOTOPOro NOpLUeHb MO-
KeT ynpasnATbLCA BpyuHyto. BnarogapA 3Tomy MOXHO ner-
Ko npoeepuTb paboTy marHuTa. [MokasaHHble pacnpepenu-
TenW elle HasbIBalT TPeXKamepHbIMW pacrnpefenuTenamu.

KaHansl P, A »n B oTtgeneHsl Apyr OT Apyra nepemblyKamu.
KaHan T Takoit nepembiukit He umeeT. OH BbIXOAUT HAPYXY
1 38K PbIBAETCA 3NEMEHTOM YMPaBNEHUA UNU KPbILLKOW.

[laruxamepHeil pacnpedenurens

B nATukamepHoOM pacnpefenvTenn kaHan T oTgened ot apy-
rux KaHanos P, A n B nepembiykamu, obpasyn Kamepy.
(puc. 13}

Obe KOHUEBbie Kamepbl 2 coesuHeHbl ApPYr C ApPYrom oT-
BepcTveMm (kenTbii useT) . Mpwn ABUXKEHWKU pacnpefennTenb:
HOrO MOPLWHA KWAKOCTL NEPEMELLAETCA U3 OAHOW Kamepsl
B ApYrylo. YcTaHOBUB B pacTouyKe cCOMNo 3 WM perynvpye-
MbIA [pOCCeNb, MOXHO YNpaBNATbL BPEMEHEM NepeKntove-
HWMA B COOTBETCTBUM C AMAMeTDPOM COMNa UNK NONOXKeHWem
ApOCCenA.

/Pmc. 13 o
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Pacnpepenutenu (30n0THUKHK)

Pacnpenenutenu (30M0THMKKM) — OCHOBHbIE XapaKTEPUCTUKMU
4 |8 b

g |2

e | g8

> =T

1 g e Qumare. Pmakc. | tuyno-
3NeMeHT yrnpasneHuAa E % E ™n (n/muH) (6ap) | pasmep

8 |ES
PONWKOBLIWA TONKaTenb WMR 14 316 b
PONUKOBLIA TONKAaTENb WMR 30 315 6
pPONMKOBBIN TONKaTenb WMR 80 315 10
PY4YHOM pblyar WMM 30 3156 6
PYYHOW pblyar WMM 80 315 10
PYYHOW pblyar H - WMM 180 350 16
PYYHON pblyar H - WMM 450 350 25
PY4YHOM pbidar H - WMM 1500 350 32
NMOBOPOTHAA pyuKa WMD 14 315 5
NOBOPOTHAA py4YyKa WMD 30 315 6
NOBOPOTHAA pyyYKa WMD 80 315 10
NHEBMAaTMU4YECKUIA X WP 30 3156 6
NHeBMaTUYECKNA, Pynpaenexua = 4.5 — 12 6ap WP 80 315 10
NHEBMATUYeCKUA, Pynpasnesua = 1,0 — 6 6ap X WN 80 315 10
rMapasnM4eckKuin X WH 30 315 6
rMapasnM4yecKuin WH 80 315 10
ruapaBnu4yecKuin X H - WH 180 350 16
rMAPaBNUYECK A H - WH 450 350 25
rMApaBnMYecKui H-WH 1500 350 32
MarHuTbl NOCTOAHHOIO U NepemMeHHOro ToKa, X WE 14 250 5
paboTalowmne B MacnAHON cpeae
MarHmWTbl MOCTOAHHOIO W NEPEMEHHOr0 TOKa, X WE 60 315 6
paboTtatolime B MacnAHoOW cpepe
MarHuTbl NOCTOAHHOIO TOKa, paboTawlme B MacnAHOW cpeae WE 100 210 10
MarHuTbl NepeMeHHOro ToKa, paboTarllue B MacnaHon cpeae WE 100 210 10
MarHuTbl NOCTOAHHOTO TOoKa, paboTalwlwme B BO3AYLIHOW cpeae WE 100 315 10
MarHuTbl NepeMeHHOro Toka, paboTaruwme B BO34YLIHOW cpeae WE 100 315 10
MarHuTel NOCTOAHHOro ToKa, paboTatwume B MacNAHON cpeae X WE 30 60 6
BO B3pbLIBOGE30MAaCHOM UCMONHEHUN
MarHWTbl NOCTOAHHOIO TOKa, paboTalLne B MacnAHOW cpene X WEH 30 100 6
C BHYTpEHHel camo3almnTon
MarHuTbl NOCTOAHHOIO TOKa, paboTalLve B MacnAHOW cpege X WE 80 210 10
BO B3pbIB06E30MAaCHOM UCMONHEHUN ;
BO B3pbIBO6E30NacCHOM UCNOMTHEHWU M € 3aLIMTON OT MOPCKOWN BOAbI ;
BO B3pbiBO6GE30NacHOM W ra3o6e3onacHoM UCMONHEH UK

X WE 80 315 10

MarHuTbl MOCTOAHHOMO TOKa, paboTalolme B BO3AYLIHOW cpeae,
C BMOHTUPOBaHHLIM KOHLEBLIM BbIKNIOYaTENnem
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Pacnpenenutenu (30n0THUKM)

Pacnpepenutenu (30noTHMKK)
¢ npeaBapuMTentHLIM YNpaBaeHem

dnexkTpozudpasnuyecKue pacnpedenurenu ¢ npedeapurens-
HBIM YNPaeieHUeM 6 NAUTOYHOM UCNOHeHUY ¢ dinanyeasim
NOOKIHOYEeH uem.

Pacnpeaenuteny 6ONbLWIKMX AWMaMETPOB, T.e. 6ONLLLIOW MOLW-
Hocth (= p x Q) wmeloT npeasBapuTencHoOe ynpasneHue
(nocneposaTtensHoe BKNOYeHUE) .

MpeaBapuTenbHOe ynpaBneHWe 3aBMCUT OT BENW4YUHbI Mar-
HUTA U HeoBX0AMMO ANA YNpaBneHUA ABWXEHMEM pacnpe-
AenuTensHoro noplwHA. lo3Ttomy, Kak npaewuno, pacrpe-
penutenu oo tunopasmepa 10 BKNOYWTENBHO MMEOT MpA-
MOe yrpaBneHue, a cesilie Tunopasmepa 10 ocHalueHbl npea-
BapuTenbHeIM ynpasneHvem. OgHako, B BuAe WCKNKue-
HWA HalW pacnpegenutTeny no Tinnf)paamepa 32 ocHalueHsl
pYYHbIM pblYarom YNpaBNEHWA COOTBETCTBYHOWMWX pasme-
pOB.

Pacnpepenutens ¢ NpeaBapuTeNbHbIM YNpaBneHnemM coctont
V3 OCHOBHOro pacnpegenutenA 1 u pacnpefenuTens npea-
BapuTensHoro ynpaenedua 2 (puc. 14).

Pacnpegenvutensa NpeasapvTensHOrO yNpaBneHuwA, Kak npa-
BWNO, YNpaBnAeTCA 3MEKTPUYECKU C MOMOLLBID MarHUTOB.
Mpy BKNKOYEHUWM pacnpeAenuTens NpeaBapuTensHOro ynpa-
BNEHWA CUrHan ynpaeBneHWA rMAPaBNMYECKUW YCUNWUBAEETCA.

B pacnpeaenutene Tunopasmepa 102 (po 7000 n/muH) Kna-
naH NpeaBapvTENbHOrO YNpaBreHWMA cam WmeeT NnocnefoBa-
TenbHOEe BKMYeHWe. 3TO HeoBXxoAUMO ANA perynupoBaHuA
nopaun paboyeid KMAKOCTU, HarHeTaeMoW B NMUHWIO YNpas-
neHuA.
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Pacnpenenutenu (30n0THUKMK)

JneKTpo-ruApaBNMYeCKHME PacNpefenuTend ¢ LEeHTPUpPYIo-
Lwier Npy:XuUHOK

( Puc. 14

(‘

O

\

MonHoe ycnoBHOe 0603HaYeHWe
X

BHEWHAA Noaava; Y = BHeWHAA nogaua (npumep)

B

104

Pacnpepenutens npeaBapuTentHOro YMpaBreHWA ABNAETCA
4/3-pacnpegenuTenem ¢ 3NeKTPUYECKMM MPAMbIM  Ynpa:
snedvem (puc. 14). OcHOBHOW nopuieHs 3 yaepKUBaeTch
B HENTPanbHOM MOMOXEeHWU C MOMOLWbLI NpY>KUH 4. MMpu
3TOM 06 MONOCTWU NPYxUH ([>KeNnTw!d uBeT) B MCXOAHOM
nonoxeHun 6eaHanopHO CoefUHEHLI pacrpeaenuTenem npes-
BapuUTENbLHOro ynpasneHwa co cnveom (ronyBoit uset).
Takum o6pazom, npousBoauTcA UMKCaUMA HEHTPanLHoro
NONOXEeHWA pacrpefenuTenemMm nNpegBapUTensHOro ynpasne
HUA.




Pacnpepenutenn (3010THUKM)

=
T

(x) P \ T (y)

Yepes maruvcTpans ynpaeneHuWA 5 B pacnpeaenutens npea-
BAPUTENLHOrO ynpaeneHWA nojaeTcA pabouvad >KUAKOCTL.
Mopaua paboveit KMAKOCTU MOXKET NPOU3BOAUTLCH UIHYTPU
W uzeHe {noppobHee cm. cTp. 107) .

Ecnu BKNHOYUTL MpaBeId MarHUT pacnpefenvtena npeasapu-
TeNbHOrO YNPAaBMeHWA, TO OH 3acTasfiAeT NopLUeHL NpeaBapu-
TeNkHOro ynpaeneHwA ABUraTbCA BIEBO.

Takum 06pa3om, B NeByk nonocte 6 Npy»xvHbl NoAaeTcA
JaBNeHue ynpaBneHwA, a npasaA NoNocTe / pasrpy»aeTcA
B HanpaeneHuw 6aka. [JasneHve ynpaBneHWA LeACTBYET Ha
Nesbldi MOACOK OCHOBHOrO MOPLUHA, 3acTaBnAA MoplleHb
ABUraTbCA BNPaBso B HanpasneHuu Npy>kuHel 4.2 po Tex
nop, NOKa OH He YMPeTCA B KpPbILWKY. TOYKa NOAKNHOYEH WA
P B ocHOBHOM pacnpegenuTenn coelnHAETCA ¢ TOYKOW B,
a Touka nogknwueHua A coeauHAetcA c Toukol T. [Mocne
OTKMYEHWA MarHwTa pacnpepenvTens npeaBapuTenbHOro
ynNpaBneHWA BO3BPALLAETCA B HEWTpansHoe MnonoxeHue, a
nonocTe 6 NpykuHbl pasrpyrkaetcA. Mpyxuna 4.2 BosBpa-
li@aeT OCHOBHOW MOpLUeHb BNEBO, TAe OH YNupaeTcA B Tapen-
Ky npy>kuHsl 4.1. Takum o6pasom, nopLieHs BO3BpaLLaeTCA
B HENTpanbHOE NONoXeHKe (MCXOAHOE MOJOMEHWe MOPLUHA ).

PaBoyaA >KMAKOCTb M3 MONocTv 6 MpY>XWHbLI BbITanbKWBa-
ETCA Yepe3 pacnpefenuTent NpesBapyTenbHOro YrpasneHua
8 kaHan Y. OTToK paboueid KUOAKOCTM TaK e, KakK 1 nopa-
4a MOXKET NMPOU3BOAMTLCA BOBHYTPb UMW HAPYXKY.

T{]"IHO TaKXe NpouCXoaunT nepeKnvyeHue Knanada B nesoe
nonoxkeHue. [lNA BKMIOYEHMA OCHOBHOrO MOPLWHA HEO6XOo-
AMMO MWHWMManbHOe AaBMneHne ynpasreHuA, COOTBETCTBYIO-
Liee YCNOBHOMY U306pa)keHuo 1 UCNIONHEHWIO KnanaHa.

105



Pacnpepnenutenu (30notHuku)

JneKTpo-ruapaBnMYecKue pacnpefenuTend € LeHTPUpPOBa-
HWeM naBneHuem

(Pnc. 15 j

---------

............

@

X

MonHoe ycnoBHoe obo3HaveHWe CokpalleHHoe ycnoBHoe 0603HayeHme

X = BHYTpeHHAA nopaua; Y = BHewHAA nogaya (npumep) A

A S
AL I M. Tolp 1€
a [T P 1b
Mol i S
—P b, X L. FT ¥

[
| | B pacnpepenutene ¢ UeHTpMpoBaHuWeM AaBneHvem obe no-
| |_ 1 noctv 6 u 7 B8 HENTPanbHOM NONOMKEHUW COEAWHEHbI C NK-
,_ ! HveW perynupytowero paeneHun. OCHOBHOW MOpLIEHb Y-
. | ﬁx +_| NPaBneMuA yAepKMBAETCA B HENTPaNbHOM MOAOMKEHUM NOAC-
| a —F b KamMu NOpPLUHA 3, Haxo4ALWMMMCA MO LABNEHWEM, LEeHTpU
| i i s s o ] | pytowen BTYIKOW 8 1 LeHTPUPYIOLLMM BUHTOM 9.
- — ¥+ —
L XY T
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Pacnpepenutenn (30n0THUKHK)

HeiTpantHoe nonoXkeHuwe pacnpefenutTens nNpeABapUTENb-
HOrO YNpaBneHuA :

(x) P T (y)

Ecnv BKNWOYMTL NpaBbid MarHWT pacrnpegenurend, To nop-
WeHb NPeBapUTensHOro YNpPaBneHuA ABWXeTcA Bneso. o-
n0cTb 6 NO-NpeXkHemMy COeAWHEHa ¢ MarucTpanbio AaBneHuA
yNpaBneHuA, a NMoNocTkL 7 pasrpy»<eHa B HanpasneHun baka.
LenTpupytowan BTynKa 8 npuneraet K Kopnycy, a LeHTpu-
pylLWMiA BUHT 9 nepeaBuraeT OCHOBHOW NOpLUEHb BMNPaBo

f0 ynopa.

MpyxuHbl B nonocTtAx 6 u 7 cny»art anA yaep»xaHwuA nop-
WHA B HEWTPansHOM MOMIOXEHUW NPY OTCYTCTBUW faBNeHuA
\yNpaBNeHWA, ecni, HaNpumep, KnanaH ycTaHOBJIEH B BEPTH-
KanbHOM MOMOXKEHUM.

Mpv OTK NHOYEHWU NPABOrO MarHuTa nopLueHs NpeaBapuTens:
HOro ynpaeneHuA BO3BpaLLaeTCA Hasa/, B HEMTpanLHoe Nono-
weHve. MonocTe 7 BHOBbL COEAMHAETCA C MarncTpanbio Aas-
NeHuA ynpasneHmA.

Mnowaas 3 nopwHA 6Gonblie nNNOWaan UEHTPUPYIOLLEro
BuHTa 8. OCHOBHOM NOpLUeHb ABMXKETCA BNEBO A0 Tex nop,
noka nepembiuka 10 He yNpeTcA B LEHTPUPYIOLLYIO BTYNKY.
Mnowaamn LeEHTPUPYHOLLEA BTYNKK U BMHTa NPEBLILWAKT Nno-
wags nopwHA 3. MNoplueHs ocTaHaBNMBaeTCA B HeWTpansb-
HOM NONOMXKEHUM.

Mp1 BKNHOYEHWWA NEBOTO MarHWTa nopLleHL CMeLLaeTcA Bnpa-
go. MonocTb 7 NoO-nNpexHemMy cOeAnHeHa ¢ NUHWER faBneHuA
ynpaeneHuA, B TO BPEMA Kak Nonocte 6 pasrpyxeHa. bna-
rofapA TOMY, 4TO Ha Nnowaaes 3 LEeACTBYET AasneHue, oc-
HOBHOW MOPLUEHL ABWXKETCA BNEBO A0 TeX NOp, NOKa UeHTPpK-
pyloWMiA BUHT 9 He ynupaeTcA B KpbiwKy. LleHTpupyrowan
BTYNIKA 8 TaK»ke cMeLLaeTcA.

[naBHbIA pacnpefenuTens HAXOAWTCA B 33aaHHOM nono-
weHnn. Mpyu OTKNKOYMEHWM NEBOro MarHuTa NoplueHb Npea-
BAPMTENLHOrO YNpaBfeHWA BO3BPallaeTcA B HeWTpanbHoe
nonoxkeHwe. A nonocte 6 CHOBa coeAnHeHa c NUHWeEN AaBs-
NeHWA ynpaBneHuA.

Mnolwaav UeHTPUPYIOLWEA BTYNKKU 8 1 BUHTa 9 npeBbiwaoT
nnowaas nopuxa 3.

OcHOBHOI NOpLUeHb NepemellaeTcA BNpaso 40 Tex nop, no-
Ka LEHTPUPYIOLLAA BTYNKa He ynupaeTcA B Kopnyc. Teneps
nnowagb Npasoi MOBEPXHOCTU MOPLUHA 3, ABWXKYLLErocA
8npaso, 6ONbLIE NNOWAaAK NEeBOW NMOBEPXHOCTH LEHTPUPYHO-
wero BWHTa 9, nasAwero Bneso. [lopweHbL OocTaHaBNUBa-
€TCA B HEMTPANbHOM MOMOMKEHWH.

[lna pa3srpy3ku NONocT¥ MeXAY OCHOBHLIM MOPLUHEM W
LEHTPUPYIOLLEA BTYNKOW MMEETCA OKHO yTeukw, oBosHa-
yeHHOe hMONETOBLIM LBETOM.

BuyTpeHHAR nopaua paGovyer MUAKOCTH NUHWW YNPABNEHKUA
{puc. 15, nos. 12}

Yepes marucTpans ynpaeneHuAa (kpacHbid uset) pabouan
KMAOKOCTL M3 KaHana P ocHOBHOro pacnpefenutenA nocTy-
naetr B pacnpepenuTens nNpeABapuTEnbHOro YnpaBneHwuA.
TakaA nopaua uzobpaxeHa Ha uyepTexke ''PacnpegenuTens
C UEeHTpUPOBaHUEM faBneHuem"'.

Toyka noaxkntoveHnAa X NUHUM ynpasBneHWA 3aKpbiTa, a
BUHT 11 ycTaHaBnuBaeTcA B NONOXeHWW, n3oBparkeHHOM Ha
yeprerxe.

Mpw BHYTpeHHen Noaade paboyei XKUAKOCTU OTNaaaeT Heob-
XOAMMOCTb B OTAENLHOM KOHTYpe ynpasneHuA. OgHako, Ha
NpakTUKe HEOBXOAMMO Y4ECTh HECKOMNbKO MOMEHTOB !

— Ecnu rnaBHbIA NoplUeHb UMeeT oTpulaTensHoe nepexkpsl-
TWE UMW TaK HasbiBaeMbli ' MepTBhIN Xxo4'' B HENTpanb-
HOM MONOXEHUN, TO HEOBX0AMMOr0 ANA YNpaBneHna aas-
NeHWA He BO3HWKAET WM ero HefOCTaTOYHO ANA nepe-
KnoveHuAa. B atom cnyvyae He0O6X0AMMO YCTAHOBWUTL B Ka-
Hane P knanaH npeaBapuTentHOR 3aTAXKUW. ATOT KnanaH
OTKPpbIBAETCA TOMNBKO NPW HanM4uM MUHUManNbLHOro AaBs-
neHuna ynpaeneduA. CoeamHWTenbHOe OTBEPCTUE NMWUHWK
ynpagneHvA nepej KnNanaHoM NpeaBapuTenbHOW 3aTA-
Kn umeer otserBneHuA. OpHaKo, NpyM TaKOM peLleHun
BO3HWUKAIOT MOCTOAHHbLIE NOTEpU AaBneHnA (KnanaH npe-
ABapUTENbHON 3aTAXKK cM. ' [lononHuTensHoe o6opyno-
BaHue'' cTp. 108).

— MNopaua pabouel KUAKOCTU B pacnpeaenuTens npeaBapu-
TeNLHOrO YNpaBneHWA Yepe3 aKKyMYnATop MOXKeT npe-
BbillaTb HOPMY, @ 3TO BeAeT K HapyLUeHWAM pexuma pa-
6oTbI pacnpeaenuTena.

YcraHoBWB ApoccencHytd Auadparmy B TOuKe NOAKMHO-
yeHun P pacnpegenuTenA npeaBapuTensHOro ynpasneHuA
MOXHO YMeHbLUTL Nogavy paboven xuaKocTu.

- Kpome Toro, Heobxoaumo obpaTuTh BHMMaHWe Ha TO,
yTo6bl pabovee AaBneHWe He MNpPeBbIWAN0 MaKCMManbHO
AONYCTUMOrO AasneHuA ynpasneHuAa. B npotueHom cny-
yae Heo6XOAMMO YCTaHOBWTbL KnanaH OTHOLUEeHWA Aaene-
HWA.
3TOT KnanaH NoHWXaeT AaBneHue npefBapuTenbHOro yn-
paeneHuA. MoHWKeHWe faBNeHUA B 3TOM KanaHe cocTa-
gnAet 1:0,66.

Mpu 3TOM HeoBxoaMmo OBpaTUTL BHUMAaHWE Ha TO, YTO-
661 MUHMManNLHOE AABMEHWME He Najano HWke YCcTaHoB-
NeHHOro MMHUMYma.

BHewHAR nopava paboued MWAKOCTHM NUHUK YNpaBieHWA
(puc. 14, nos. 13)

Pabo4aA KMAKOCTL MOCTYNaeT B AWHWIO YNpaBneHna 13 oT-
LEenbHOro KOHTypa ynpasBneHWA, KOTOpklA B Gonbluei cre-
neHY YyAOBNETBOPAET TpeGOBaHWAM, NpPeAbABNAEMbIM K
DABNEHWI0 W MOTOKY MWAKOCTH, YeM CUCTEMA BHYTPEHHeWH
noaayn paboyen XUAKOCTU.

N306parkeHHbIe Ha PUCYHKAX KnanaHbl MOXXHO Nerko nepe-
BECTW C BHYTpPeHHe’ nofayv Ha BHewHtow. [inAa atoro Heob-
XOAUMO U3IMEHUTL YCTaHOBOYHOE nonokeHuwe suHTta 11, T.e.
CHATb KPbILWKY W NOBEPHYTb BUHT 11.
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MNpaBunbHOE YCTAHOBOYHOE MONOMEHWE BUHTA NpUW BHELLHEN
nogave pabouyer XMAKOCTU B NMUHUIO ynpasneHuA usobpa-
»KeHo Ha yepTexke ''Pacnpepenutenu ¢ ueHTpUpoBaHueM npy-
KUHOW . BUHT nNepexpbiBaeT NPOTOMKY, COEAMHAIOLLYHO Ka-
Han ynpasneHuA ¢ KaHanom P.

BHYTpeHHAR cucTema cnvMea paGouen MUAKOCTH
(puc. 15, nos. 14)

PaBouaAa MAKOCTb, BbiTEKaWLaA W3 BCMOMOraTenbHOro
pacnpeaenuTend, B OCHOBHOM pacrnpefenuteny noctynaert
HernocpeacTBEHHO B KaHan T .

Mpu 3TOM cneayeT NOMHUTL, YTO NpPW NepeKsIYeH OCHOB-
HOrQ pacnpefenuTensHOro MOPLUHA B KaHane T BO3HMKAEKT
NUKW AaBneHWA, KOTOpble Yepe3 pacnpeienvTens npeasapu-
TENLHOTO YMpaBneHnA LENACTBYIOT W Ha pasrpy»XeHHYo no-
NOCTb YNpaBneHuA.

BHeluHana cucTema cnuBa pabouyei XUAKOCTH
(puc. 15, nos. 15)

KnokocTb, BbITEKANOLWAA U3 pacnpeaennTena npeaBapuTens-
HOrO yrnpaBneHWA, NOCTyNaeT He B KaHan T OCHOBHOro pac-
npepenvTenns, a Yyepes NoaKnto4eHuA Y cnvBaetcA B 6ak.

[OnAa cpaeHeHwA Ha pucyHke 15 un3obparkeHubl B paspese
BHYTPEHHARA W BHELLHAA CUCTEMbI CNMBa paboven »KUAKOCTU.

YcraHOBKA BpeMeHu nepeknioyednA (puc. 15, noa. 16)

Ha pucyHKax BMecTe cO cxemamu cnvBa u3obpaxeHa Takxe
CxXxema YyCcTaHOBKW BpeMeHW MnepeKn4yeHuA, KOTOpaA Bbl-
NnofiHeHa B BMAE NPOMEXYTOUYHOW MNUTbI M MOXKET MOHTUPO-
BaTbCA MeX(4y pacnpepenuvrenem npeaBaputensHoro yrpa-
BNeHWA 1 OCHOBHbIM pacnpenenntTenem.

PerynuposaHue BpemMeHW MepeKnioYeHna Mpou3BoAUTCA
CABOEHHbLIM 0BpaTHLIM ApOCcenbHbIM KanaHom 16.

B 3aBMCMMOCTM OT YCTaHOBOYHOIO MONOYKEHWA >KUAKOCTh,
nocTynawwasa B NONOCTHU YynpaBneHWA Wnu BbITEKAHOLLAA 13
HWUX, OpoccenupyeTcA. Takum oBpa3om MPOMCXOAWT pery-
NWPOBaHWE BPEMEHW NEPEKNIOYEHIMA OCHOBHOMO MOPLUHA.

Pacnpepenutenu (30n0THUKKM) — OCHOBHbIE XapPaKTEPUCTUKK.

B nonoxkeHnu, M306pa)keHHOM Ha pPUCYHKe, NMPOWU3BOAWTCA
ApoccenupoBaHuve BbiTekawwe >kuaxkoctu. [Mpu nogave
YKUAKOCTW OBpaTHLINA KnanaH oTKpPbIT.

JononHutenbHaA ocHacTKa

B KauvecTBe AONONHUTENLHOW OCHAacTKWU MPUMEHAETCA Y-
CTPOICTBO ANA perynMpoBaHuA xoaa nopluHA. C nomMolusio
3TOr0 YCTPONCTBa OCYLUECTBMAETCA OrpaHWYeHue xopa o
CHOBHOrO MOPLUHA W AOCTUraeTcA NpubBnuxeHHOe apocceny-
pOBaHWe OCHOBHOrO MOTOKA UAKOCTW B HanpasBneHwuu Te
YeHUA.

YCTaHOBMB KOHUEBbie [ATYMKKM, MOXHO MPOKOHTPONUPO-
BaThb MOMOXEHWE OCHOBHOIO MOPLUHA.

KnanaH npepBapuTensHOi 3aTAXKY

B pacnpeaenuTenAx c 6e3HaNOpHOW LMPKYNALWEN U BHYTPEH-
Hel cucTemol nopayv paboueld >KUOKOCTW ANA MOMYHEHWA
MWUHUMAnNbLHOrO AaBneHuA ynpasneHWA B KaHane P ocHogHo-
ro pacnpegenurtensa HEOE\XOHHMO YCTaHOBWTbL KnanaH npea-
BapWTENLHOW 3aTAXKKKU (0BpaTHLIA KnanaH ) .

~

KnanaH npeaBapuTenbHON 3aTAMKKHK

KaHan P B Kopnyce KnanaHa
Kanan X

2w N =

n pUucoegHKMTENbHAA NnNnTa

/ @
c | 2 \
i) o
2 5e
= =S
z =z Quake. Pmakc. | tuno-
3NeMeHT yrpaBneHWA g 2 g Tan (n/mun) (6ap) | pasmep
T | @a
aQ ac
c cC >
INEKTPOr UapPaBNnUYeCKuin X WEH 160 315 10
3NEKTPOr MapaBnuyecK i X WEH 300 350 16
3NeKTPOr MApaBNUYecKmin X WEH 650 350 25
3NeKTPOruapaBNUYeCcKmin X WEH 1100 350 32
rMApaBNNMYECKUWI, 3NEKTPOr MaAPaBNUYecK i X * WH/WEH 2000 350 52
ruapaBnUYecKUi, aNeKTporuapaBnuYecK i X WH/WEH 3000 350 62
ruapaBnvYECKKIA, 3NEeKTPOr MAPaBANYECKWUA WH/WEH 4500 350 82
k rMAPaBNUYECK WA, INEKTPOrnapaBnuYecKuin WH/WEH 7000 350 102)
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HanopHble KnanaHbl

Janaveit HaNOPHLIX KNanaHoB ABMNAETCA perynvpoBaHwe aa-
BNEHWA B FMAPOCUCTEME MMM B KAKOM-TO Y3fe YCTaHOBKM.

B 3aBMCMMOCTM OT Ha3HaYeHWA 3TU KnanaHbl LENATCA Ha TPU
rpynnbl
1. MpepoxpaHuTensHelie Knanavsl (ANA orpaHuyeHuA aaen.)

2. KnanaHel noaKnoYeHUA AaBneHuna
KnanaHbl 0TKNtOYeHNA faBneHunA

3. PeayKuUMOHHbIE KnanaHb!
(KknanaHe! perynvpoBaHuA aasneHus )

KnanaHel MOryT umMeTb NPAMOE WK MpeaBapuTensHoe Y-
npagneHue,

1. MNpepoxpaHuTenbHbie Knanaubl

I'Ipeuoxpal-mrenhuble KnanaHbl C NPAMBLIM YNpaBneHuem

BHavane Heobxogumo B 0bOWMX yYepTax O3HAKOMWMTLBCA C
npuHUMNOM paboTkl HaNOPHOro KnanaHa ¢ NpAMbIM ynpas-
NeHuem.

- )

Puc. 1

. /

3ateop 1 NpwkumaeTcA K rHesny 3 npyxwHoi 2. Ycunue,
¢ KOTOpbIM 3aTBOP MPWXMMAaeTCA K HesAy, COOTBETCTBYET
pasmepy W Cune MpeaBapuTenbHOrO HaTAXEHWA MPYXUHbL.
MonocTe MPY>WHbI B HampasneHuv Gaka pasrpyrKeHa. Ha-

Ha ¢poTozpaghuu usobpaxiceHbl
nNpedoxpaHUTeNbHbIE KNanaHsl

€ NPAMBIM UL NPE0eapuTellbHbIM
ynpaenexuem

BneHWe B ruapocucTeMe OeNCTBYeT Ha nnowaibL 3aTBopa.
LaeneHue, NOMHO>XEHHOE Ha Nnowaabk, paBHAETCA cune, Npo-
TMBOAENCTBYIOLWEN yeunuio npykuHel. C yBenvueHnem aa-
BMEeHWA 3Ta cuna Bo3pacTtaer. [lo Tex nop, Noka ycunuve npy-
*WHbI NpeBbiluaeT AasneHve, 3aTBOp ocTaeTcA B rHesge. Ko-
rAa AasneHue MPeBbICUT YCUNUE NPYXKUWHbI, 3aTBOP OTOXMET
NPY>KMHY, OTKPbIBaA BX0AHOW KaHan. Wsnuwexk pa6ouei
MUAKOCTW cTexaeT Hasagn B 6ak. [pu oTToKe pabouein »xna-
KOCTW Yepes HanopHbli KnanaH B 6aK rugpaBnuyecKan sHep-
ruA npeobpasyeTcA B Tennoeyto. KonnyecTso BbigeNAEMOro
tenna W = Ap - Q- At.

Hanpumep, ecnv norpebutens He zabupaeT »WOKOCTb, TO
OHa LEeNWKOM MPOXOAUT 4epe3 KnanaH. T.e. KnanaH oTKpsI-
BaeTCA Ha paccToAHue, HeoBxogumoe, 4yTOGbI 0becneunTb
paBHOBECME MeX/y AdBfneHvem u ycunuem npyskutbl. OT-
BepcTue KonebneTcA B 3aBMCMMOCTM OT KOMWYecTBa MocTy-
naroliei paboueit xuaxkocTu. [laBneHwve, perynvpyemoe cu-
NOW NPY>WHBI, HE yBennunBaeTcA. TaKue KnanaHsl HasbiBaoT
ele orpaHU4YUTENbHLIMM.
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HanopHble KnanaHbl

Cc. 2 \

4]

N . y

Ha pucyHKke u3aoGpakeHbl AERCTBYHOLWUME CUNbI, T.e. CTaTU-
yeckan cTopoHa knanaHa. C AMHaMWYeCKOW TOYKW 3PeHuA
Mbl MMeeM [Aeno ¢ CUCTeMOW NpyXuHa — macca, KoTopaa,
ABWranAck, coBepluaeTr konebaHuA. 3T KonebaHWA BNUAKOT
Ha pasneHue. Mx HeoBx0aAMMO YCTPaHUTb C MOMOLLbIO JeM-

ndepa.

CyWwecTBYIOT CreaytolimMe BO3MOXHOCTM AeMNMUPOBaHUA:
(puc. 2)

a) aMOpTU3MPYIOWMA NOpLIeHb C AeMndepoM U CONNOM B
NONOCTH NOPLUHA;

b) aMOpPTVU3VPYIOLLMI NOPLUEHbL CO CTYNEHBKOM ;

-

C) aMOpTU3MPYIOLLMA NOpLUeHb C 3a30poM AnA aemMndupo-
BaHWA.

nOQLUeHb MWeCcTKO coejMHAETCA C 3aMbIKaLWKWUM 3aNemMeHTOM.
an nogbemMe NOPLUHA XWAKOCTb BEITECHAETCA Yepe3 conno

unu 3aszop. B peaynbTate ABWKEHWIO NOPLUHA MPOTUBOAEIA-
CTBYET aMOpPTU3aLMOHHOE YCUIue.

¥YcnoeHoe o603HaveHune
MpegoxpaHUTENbHLIN KNanaH ¢ NPAMBIM yrpasneHuem

—{
-

L L]
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Puc. 3

- .4

Beuryuesaemsild npedoxpaHurensHelli Knanad ¢ npAMbIM yi-
paenenuem, tun DBD

B kopnyce wnwu s6noke ynpaeneHud 1 umeloTcA BTyNKa 2,
npy>kuHa 3, ycTaHOBOYHbIN MexaHu3M 4, KOHYC C amopTh-
3UpyloWwWMM nopwHem 5 W ycTaHaBnvBaemMoe OTAENbHO
rHe3go 6, BbINONHEHHOE U3 3aKaneHHOoW cTanu.

Mpy*uHa NPUXKMMAET KOHYC K rHe3gy. Ycunue npyKuHsl
MOeT PerynuposatbCA BecccTyneH4aTo ¢ MOMOLUBLH Bpé-
waroLeica pydku. Takum obBpazom perynupyetcA w fa-
aneHue. Touka noaknioueHva P (KpacHbIii uBeT) coeaunHeHa
¢ cucTemoit. [laBreHuwe B ruapocucteme AeACTBYeT Ha no-
BepXHOCTL KoHyca. Korpa KoHyc noa AeACTBUEM AaBne
HWMA BbLIXOAMT M3 rHe3aa, OTKpbieaeTcA kaHan T (cuHui
uBet) . XoA KoHyca orpaHMYMBaeTcA WTUHOTOM.

Mockoneky ¢ VBEHMHEHMéM X043 KOHYCa ycunue npy»xuHbl
MNOBLIWAETCA, HMXHEW Tapenke Npy»uHbl NpuAaeTcA Oco-
6aa ¢opma. mnynbcHaA cuna NoToKa >KMAKOCTA MCNOMbL:
3yeTcA Takum 06pazom, 4TO yAaeTcA NOYTH NONHOCTEH0 KOM:
MeHCUpOBaTh YBENWYEHNE YCUNUA MPY>KUHBI.

Ona toro, uto6bl AOBUTLCA XOPOLUEro perynupoBaHWA Bee
ro AvanasoHa 4aBneHuA U NONY4WTh POBHYIO rpadiMyecKyl
xapakTtepuctuky p — Q (MuHMManbHOe NOBbILLEHWe AaBne:
HWUA MPU YBENWYEHMW PAcXOAd MWAKOCTW), BECb AWANa3oH
[aBMeHWA AenuTcA Ha cTyneHwu. lNpuyem Kaxpaan CTyneHs
perynupyeTcA ¢ MOMOLLbIO ONPeAeneHHON MPYXXuHe!, yCTa
HaBNMBaOLWEN MaxkcumansHoe pabouee AaBMNeHWe CTYNeHW.



HanopHble KnanaHbl

OcHOBHBIE XapaKTEPUCTUK K

Tunopasmeps! 6 ao 30 n/muH
Pacxon no 330 n/mun

PaBouee paBneHue ao 630 6ap

[lByxcTyneHuyateiid knanaH tan DU

2 | N

Puc. 4

[lByxcTyneHyaTbl KnanaH npeactasnAet cobol couetaHwe
ABYX MpeaoxpaHuTenbHbIX KNanaHoB ¢ MPAMbIM ynpasne-
HueM. OH COCTOMT U3 HanopHoro KnanaHa 1 AnA CTOPOHbI
HM3KOrO fAaBMNeHWA, HANOpHOro KnanaHa 2 ANA CTOPOHLI
BLICOKOrO gaBneHwA v obpaTHoro knanaHa 3. KnanaH ycra-
HABNWBAETCA ANA perynupoBaHuA ABYX HAaCOCOB BbICOKOMo
¥ HM3Koro paeneHuA. MNMpu Hanuumu HU3Koro pabouero co-
MpOTMBNEHWA Ha OAHOM UMAMHApe 0b6a Hacoca BLICOKOro
! HU3KOrO AaBNieHWA OAHOBPEMEHHO NOAaT paboUyto Xua-
KOCTb 4epe3 TO4YKY NoaknouveHuAa A B rugpocuctemy. Ha-
COC BbLICOKOro [AaBMeHWA WMEeeT Manyw npou3BoauTenNb-
HOCTb MO CpaBHEHMK C HAacOCOM HWM3KOro paeneHuA. Mopa-
ya paboueid KMAKOCTU U3 HACOCA HWU3KOrO AAaBneHuA npowc-
XOAMT yepe3 0BpaTHLIA KnanaH 3.

MNoTpebuTens BbiaBWraeTcA ¢ 6ONbLWOK ckopocTbio. Koraa
J2BneHue B CUCTeme AOCTUIraeT YCTaHOBMIEHHOr O Ha KnanaHe
1 3HaueHWA, BKIOMAETCA MarvcTpans 4 cTOPOHBI BbICOKOro
aasneHwa. Hacoc HM3KOro QaBnNeHWA CNMBAET KWAKOCTb B
fak. OBpaTHbIA KnanaH 6e2 yTeykKuW OTAENnAeT KOHTYD Bbl-
COKOrO AaBNeHWA OT KOHTYpa HM3KOro aaeneHus. Kpome
T0ro, TakKe 6e3 yTeuKu NepeKpbIBAaeTCA KaHan, CoefuHA-
WWA MarucTpans ynpasneHuAa 4 (»enTbid UBET) co cTopo-
HOW BbICOKOrO AaBneHuA.

AN
~"

T L

Tenepb pabouyio XKUAKOCTb B FUAPOCUCTEMY NOAEET TONbKO
Hacoc BbICOKOro pgasneHuA. MNMoTpebutens ABWXeTcA € ma-
Nol cKopocTeio. JasneHne B ruapocucTemMe NoBbIWEETCA A0
pabouero. Knanan 2 oBecneuyvMBaeT mMakcumansHoe pabouee
faBneHuwe 1, cnefoBaTensbHo, 3alWUTY KOHTYPa BbICOKOro aa-
sneHuAa. Koraga makcumanbHoe faBneHwe AOCTUINHYTO, Kna-
naH 2 oTKpbIBaeT KaHan marvcTpanu cnuea B bak.

anHDXpaHHTe.ﬂbeIE KnanaHel ¢ npeaBapuTenbHbiM ynpags-
neHnem

Mpw HanWuuM BONBLIOTO Pacxoaa *MAKOCTWU NMPUMEHAIDTCA
NpeAOXpaHuTeNbHbIE KranaHbl ¢ NpeABapuUTenbHbIM YNpas-
nedvemM. OHUM CKOHCTPYWPOBaHbI NO MPUHUMNY HanNopHoOro
KnanaHa:

f N

Puc. 6

- A

HanopHblit KnanaH c npeaBapwuTenbHbIM YNpaBfieHWeM co-
CTOWT M3 BCcmoMorartensHoro krnanada 1 (knanaHa npeasa-
pWUTENLHOrO ynpasneHwA) v ocHoBHoro KnanaHa 2. Cyuect-
BYIOLLEE B CMCTEME AaBfieHve (KpacHeli UBET) noaaeTcA ue-
pe3 kaHan P Ha npasyto CTOPOHY, Yepe3 conno 3 Ha neeyto
CTOPOHY OCHOBHOrO MOPLUHA W KOHYC KnanaHa npeasapu-
TensHOro ynpaeneHud. B cocToAHWM nokonA Ha 06e CTOpoHbI
MOPLUHA JecTBYET o4MHaKoBoe faeneHue. bnarogapa Tomy,
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HanopHblie kKnanaHbl

4To 06e CTOPOHBLI MOPLUHA WMET OAWHAKOBYIO NMNOLWaab,
nopweHs cbBanaHcuposaH. Mpy»uHa 4 ynep)kuBaeT OCHOB-
HOW NOpLUEHb B U306paXkeHHOM Ha PUCYHKE NCXOAHOM Nono-
sweHUun. Kananel P u T pasneneHbl. [laBneHue BKNKYEHWA
OCHOBHOFO KnanaHa perynupyertcA C MOMOLLIO NpYuHbl 5
BCMOMOraTensbHOr o Knanasa.

Korpa paeneHue B ruapocucTemMe JOCTUraeT YCTaHOBNEH-
HOrO Ha BCNOMOraTensHOM KnanaHe 3HaYeHWA, XXUAKOCTb
yepe3 COMNO M KOHYC NpeaBapwuTENLHOro ynpasneHuA cre-
KaeT B H6ak. B conne Bo3HWMKaeT nepenas AaBneHWH, T.e. Ha
CTOPOHLI OCHOBHOMO MOPLUHA AEWUCTBYET pasHoe AaBneHue.
Koraa cuna nopwHA, paBHaA pa3HOCTU AAaBMEHWA NOMHO-
KEHHOW Ha nnowagb NOPLUHA, NPEBLICUT YCUNMWE NPYXUHbI
4, OCHOBHOM MOpLUeHb ABWKETCA BNEBO, a M3nuwek pabo-
4el KUAKOCTH U3 rMApoCUCTEMbI CTeKaeT B Hak.

Ha puc. 7 n3obpaxkeH [eACTBYHLWMA NpeaoxpaHUTensHbIiA
KnanaH c nNpeaBapuTenbHbLIM yrpasneduem. [ea conna (3.1
n 3.2), ycTaHOBNEHHble B MarucTpanu ynpaBneHuwAa, co3-
[alT faBreHve Ha Bx04e BCMOMOraTensHoro KnanaHa npea-
saputensHoro ynpasneHuA 1. C nomoubio ellie 0AHOro
conna (3.3) cospaetcA AaBneHuMe Ha CTOPOHE OCHOBHOrO
NOPLUHA, KOTOPaA YNUPAaeTCA B NPYXXUHY.

Bo BpemAa cpabaTbiBaHMA HaNOPHOr0 KNanaHa >XWAKOCTb B
KOHTYpe YynpaBneHWA MOCTOAHHO CTeKaeT uepe3 MONOCTh
npyxuHel B 6ak. [inA Toro, 4to6bl NpeAOXpaHWTL COMNMo
(3.2) ot 3arpasHeHwit, npumeraeTca duneTp 6.

Conno (3.3) cny»xwut anAa gemndupoBaHUA OCHOBHOIO NoOp-
LUHA.

Mpy>kuHa 4 aosonsHO cnabadA, NO3TOMY YCWMWE TIPYXKUHbI
Aake NpU yBeNWYyeHWW OTBEPCTWA KnarnaHa yeenvYMBaercA
He3HaYuTenbLHo.

YcnoBHoe 0603HavYeHue

A

T

Cnue paboyeil MAKOCTU M3 KOHTYpa YNpaBneHna MOXeT
NPOU3BOAUTLECA HapyXKy WMnu BOBHYTpb. CrneayeT, oAHaKo,
YUYMTBIBATH, 4TO NPW HAPY>KHOM CNMBE Hanop, BO3HMKaILLMIA
B8 CNUBHOW MarucTpanu, BNUAET WU Ha MNPY>XWUHY BCMOMOra-
TENbHOr0 Knanava, T.e. AaBleHue BKIOYEHWA YBENu4u-
BAeTCA Ha BENWYMHY Hanopa.

-

Puc. 7 ] 3.2

3.3

OOOOOOOOOR00
0

ot te e e te et

OO

3.1

o

lpedoxpaHurensHsii Knanad ¢ npedeapurensHsivM ynpasiaeHuem, Tun DB
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HanopHble KnanaHbl

HanopHbiit KnanaH ¢ npeaBapuTenbHbIM YNpasneHuem
W pasrpy3KoW pacnpepenurenem.

/_

Puc. 8

e

e

Puc.8 1 — ocHOBHOW KnanaH

2 — BcnomoraTenbHbIW KnanaH npeaBapuTens-
HOro ynpasneHua

3 — pacnpenenutens

YcnoBHOe 06o3HauYeHue

A

-

T

MpepoxpaHuUTenbHLIA KnanaH c NpeaBapuTenbHbIM YNpasne-
Hwem Tun DB ocHaweH (2/2-) pacnpegenutenem.

1

e ——_

B ykazaHHOM WCXOAHOM TMONOXKEHWW pacnpejenuTens ne-
peKpbIBaeT KaHan (KpacHbld uBeT) nepea KOHYCOM Mpep-
BApMTENBLHOro ynpasneHuA. T.e. OH BbICTYMAaeT B pPONW Ha-

nopHoro knanaHa. Bo BknNwYeHHOM MONOXeHWW pacnpe-
aennTenb COeAMHAET MOMNOCTb MPY>WHb!I OCHOBHOIO NOPLUHA
¢ hakom. Takum oBpasom, 3tTa cTOpOHA OCHOBHOIO NOPLUHA
pasrpy»aeTcA W XWUAKOCTb BOMPEKWU YCUINWIO NPYXWH (OK.
3 6ap) nouTtu 6e3 Hanopa cTeKaer B Hakx.

CouetaHne nNpefOXpaHWTENbLHOrO KnanaHa c pacrpejenu-
Tenem nozeonAeT obBecrneynTb GE3HANOPHYD UWMPKYNAUMUIO
pabouei KUAKOCTH.

Mpumepamu NPUMEHEHWA TaKWX KNnanaHoB ABNAIOTCA 6Ges-
HanopHoe BKNKOuYeHWe Hacoca wnu 6GesHanopHasd UMPKYNA-
UMA KMAKOCTWU B ruapocucteme. ATUM AOCTUraeTcA manan
yTeuka pabouei UAKOCTM NPK OCTAHOBKE MaLLUHbI.

OcHoBHble XapakKTepucTUKM HanopHbIX KNanaHoOB C npeg-
BapuTenbHbIM yNpaeneHem

Twunopasmepbl 8—32
PaBouee paBneHue no 315 6ap
Pacxop fo 3500 n/muH
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HanopHble knanaHbl

2) KnanaHbl NOAKAKYEHUA W OTKNIOYEHWA AaBNeHUA

Knanarnb! NOOKMOYeHUA 0aBNeHUA € NpAMbIM U NPeosapu-
TebHbIM YNpPaeeH uem

KnanaHel NOAKMHOYEHWA W OTKIIOYEHWA [ABNEHWA WUMEKT
NPUMEPHO TY e KOHCTPYKLUMIO, YTO W NPeaoXpaHuTentHble
knanaHel. OT nNpegoxpaHUTEenbHbLIX KNanaHOB OHW OTNWYa-
HOTCA TeM, 4TO YCTaHaBNWBAaKOTCA B MarucTpanu rnasHoro
notoka. Korga gocrturaercA 3agaHHoe AaBrneHue, OHW BKNHO-
YaKT UMK OTKNKOYAKT FMAPOCUCTEMY.

KnanaHbl AnA NOAKNK4YEHWA [ABNEHWA C NPAMbIM YNpas-
neuuem, Tan DZ 10D

37K KnanaHebl COCTOAT W3 Kopnyca 1, pacnpefenuTensHoOro
NOPLUHA 2, NPYXWHbI UKW NPYXWUH 3 C PEryaupylowmm v-
cTpoitcTtBom 4 1 obpatHoro knanaHa 5 (pwuc. 9) .

B oTnuune OT nMpeaoxpaHuUTenbHbIX KNanaHoe B KauyecTee
3aMblKalowero anemeHTa (3arsBopa) 3pecb NPUMEHAETCA
NoplWeHb, NO3BONAKWUA NPOU3BOAUTE TOYHYH perynu-
POBKY AABMNEHWA.

MpyxuHa yaep>KuBaeT NOPLUEHL B WCXOAHOM MONOMEHWUU.
KnanaH nepekpsbiT. [laBneHue B ruapocucTeme B TOYKe Nog-

YcnoBHoe 0Bo3HavYeHue

KntoyeHA A MepeaaeTcA 4epe3 pacTOYKW W COMNOo MOPLUHA
Ha NOBEPXHOCTb, PAacMONOMKEHHYIO HANPOTWUB NPY>KUHLI. 3¢
heKTUBHOI NAOLWAaas ABNAETCA MNoWaab NOpLUIEHbKaE, KO-
TOpblA cnpaea ynupaeTcA B pe3s6oBylo npobky. Korpa
fasfieHWe B TOYKE NOAKNYeHMA A AOCTUraer ycTaHOBIeH-
HOro 3HayeHWd, NOpLUEHb ABUXKETCA BEBO, OTKPbLIBAA Ka-
Han A — B. Takum ob6pa3om, NPOMCXOAUT BKMHUYEHWUE COe-
OWHeHHOW ¢ ToukoW B rupgpocuctemsbl. [lpuyem aasnexue
B Touke A He nagaeT. [lpymeHeHWe nopuwleHLKa B pacrpe-
AEenUTenbHOM NOPLLHE, T.e. ManaA nNnowaab 3aBUCKT OT CTY-
neHn aaeneHuAa (nNpyxwuHel). Mpu MUHUMaNLHOR CTYNeHH
paeneHuA (MakcumanbHOe [aBrieHue 3TOW CTyNeHu cocTa
enAer 256ap) nopweHeKk He Hy>eH. B atom cnyuyae Ha-
rpy»aertcA Tonbko Gonblioi noplweHs. Mo Mepe Bo3pacTa:
HWA [aBMNeHWA BO3HMKAET Heo6XOAWMOCThL B MOPLUEHbKE.
Mpu mMakcumanbHO AONYCTMMOM AdBNEHWW Ha BbIXOAe
210 6ap NpMMeHARTCA ABe NPY>XUHbI.

Mopava pabouen XWAKOCTU B KOHTYP YMNPaBNeHWA MOXeT
OCYLLECTBNATLCA W3BHE uepe3 TOuKY noakwoueHna X,
Conno B nopluHe 3ameHAeTcA pe3bBoBoi npobrkoit. B atom
cnyyae Mo AOCTVKEHWMW 3a4aHHOrO JaBneHuA KnanaH oTKio-
yaeTcA He3aBMCHMO OT AaBNeHWA Ha BXOAe.

Ot HaszHaveHWA KnanaWa (cnegAluiA KnanaH uny Knanad oT-
KNHOYeHWA AaBneHWA) 3aBUCUT U BUA cnuea pabouen xua:

Puc. 9

\
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HanopHble KnanaHbl

KOCTW U3 KOHTYpPa yNpaBneHuA (BHEWHWA Yepes TOUKY noa-
KNHYEHUA Y WNU BHYTPEHHWA) .

MpumeHWB 0BpaTHbIKM KnanaH 5, MOXHO M3MeHUTb Hanpa-
BNEHWe TEYEHWA >KUAKOCTU B KNanaHe NoOAKMOYeHUA Aaene-
HuA. B aTom cnyyae xupgkocTs TeueT uz B e A.

OcHOBHbIE XapaKTepUCTUKHU
KnanaHbl MOAKAOMEHWA A3BNEHWA C NPAMbIM YNPaBAeHWem

5 6u 10
315 6ap (Tunopasm. 10)

Tunopasmepsl

Makc. naBneHuve Ha Bxope
Makc. peryn. nagneHve Ha Beixone 210 6ap
Pacxon no 45 n/mutH

Knanaubi NoAKAOMEHMA AABNEHWA ¢ MpefABapMTEnbHbIM yhi-
paBneHuem

YcnoBHoe o603HayeHue

A

-r

8 L

Ha pucyrke uzobpaxmer rfAanaH nNOOKOYEHUA OaerieHus,
npuUMeHAEMbIU 8 KavYecT8e CeCA W e20 KanaHa.

AnA BonblwnX NOTOKOB »KUAKOCTW MPUMEHAIOTCA KnanaHb!
NoAKNIYEHWA AABMEHWA C NPeABapUTeNbHbLIM YNpaBneHuem.
BcnomoratenbHbIl KnanaH NpeaBapuTeNibHOrO YnpaBneHuA
(1) npeactaenAer coboW nnyHxepHbIW knanad (puc. 10).
[aeneHue, o6pa3sytouieecA B ruapocucteme (TouKa nogKnio-
ueHWA A), aecTBYeT Ha OcHOBHOW nopuwexs 2. OpHoBpe-
MEHHO AaBrneHue Mo marucTpanu ynpasneHuna 3 yepes Bcno-
MOraTenbHbI NMOPLWEHbL W pacTOYKY nojaeTcA B conno 5, a
OTTY/a Ha CTOPOHY OCHOBHOIO NOPLUHA, T4 AEWCTBYET npy-
»uHa. MpyxunHa 6, cuna HaTAXKeHWA KOTOPON COOTBETCTBYET
NABNEHUI0 BKIHOYEHWA, YAEpXUBaeT BCNOMOrarTensHsiid nop-
WweHb B MCXOAHOM nonoxeHuy. Koraa gasneHue npeesillaer
YCTaHOBNEHHYIO BEMUUYMHY, BCNOMOraTenbHbIW NOpLUEHb CMe-
waeTcA Bnpaso. Takum o6pazom, Npy NPUMeHeHUK KnanaHa
B Ka4yecTBe K/1anaHa npedeapurensH020 HATAMEHUA WNW clie-
OAwe20 K/anana, BCMOMOraTeNbHbIA NOpLUEHL perynupyer
OTBOA pabouel >KMOKOCTU U3 NOMNOCTU NPYKUHbI OCHOBHOMO
MOPLUHA Yepe3 conno 7 M marucTpans ynpasneHuA 8 B cu-
cremy Il (kanan B) . Mpu npumeHeHUn ABYX pasnnyHbIX CO-
nen BO3HWKAET NMepenag AaBneHWA Ha HWKHEN U BepXHe: STo-
poHe OCHOBHOro noplwHA. OCHOBHOM NOpLUEHb ABWXKETCH
BBEpX, OTKpbIBaA kaHan A — B. [laBneHue B rugpocuctemMe
He meHAeTcA. [pumeHAeTCcA BHYTPEHHAA nogaya pabouei
UAKOCTU B KOHTYP ynpaeneHuA. CNUB WAKOCTWM NPOU3-
BOOWTCAH TaK»e BOBHYTpb.

Mpu npumeHeHUM KnanaHa BKMKOYEHWA OABNEHWA B KauyecT-
Be KJ1aNaHa npeosapurensHO20 HATAXEHUA B pacnpefenu-
TeNbHOM MOpLUHE BO3HUKAET yTeYyKa, KOTOpaA BbIBOAWTCA
BO BHYTpeHHWW kanan B. MNpu npumeHeHUW 3TOro KnanaHa
B KayYecTee crredaue2o KanaHa pasrpyaka nonocTi npy»u-
Hbl OCYLIECTBNAETCA CHApy»W uYepe3 TOYKY MOAKNIOYEHUA
Y. lMNpw npuMeHeHMM KnanaHa BKMIOYEHUA B KavecTee yup-
KYAAYUOHHO20 KlanaHa, nojava paboyein >XMAKOCTU B KOH-
TYP ynpaBneHWA OCYLLECTBNAETCA 4Yepe3 TOUKY MOAKMHYe-

Puc. 10

HUA X, a OTTOK 4Yepe3 TOYKY nopaknioyeHua Y.
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Hanoprle KJianaHbl

Puc. 11

A ™

Knanan nodxmoyeHua 0asnedud Tun DZ,
npuMeHAeMsbill 8 KaYecT8e YUPKYIIAYUOHHO20 K1anaHa

YcnoBHoe 0603HaYeH e 3TOro KnanaHa

A

i

|
X| Y (L)
B L

Puc. 11

Maructpane ynpaeneHuA 8 nepekpeita. lMpu aocTukeHwuu
3aAaHHOr0 AABNEHWA CTOPOHA MOPLUHA, Ha KOTOPYH AEWCT-
BYeT Mpy»WHa, Yepe3 pacTO4KW BO BCNOMOraTensHoOM nop-
LUHEe COEAVHAETCA C MONOCTHIO NPY>KUHbI BCMNOMOraTeNnbHoro
knanaHa. Ha ocHOBHOM NopLwHe BO3HWKaET nepenaj Aasne-
HWA, B pe3ynbTaTe Yero OH NPUXOAUT B ABUKEHUE.

JAnA cBOBOAHOrO OTTOKA XWUAKOCTY M3 KaHana B B kanan A
npu XKenaHun MOXHO BMOHTUPOBaTk 06paTHLIM KnanaH.

120

OcHoBHebIe XapaKTepuCTUKH

Tunopasmepbl

Makc. aonyctumoe pabouee paBneHue
Makc. peryn. nasneHve BKHOM. Ha BbIXOAE
Pacxoa

10, 25 v 32
315 6ap

210 6ap

no 450 n/muH




HanopHble KnanaHbi

KnanaHbl OTKNIOYEHWA NABAEHUA C NpefBapuTensHeiM ynpaenesuem (Tun DA )

/_

Puc. 12

NN

AL

b

~ <

o

YcnogHoe ob603HaveHue

4

L]

P

-

KnanaHbi oTknto4YeHWA pasnedus tun DA npumeHAloTcA B
rMapocucTeMax € ruapoakKymynATopamu AaeneHuA. Oxu
COCTOAT W3 BCNOMOraTensHOro KnanaHa npeasapuTensHoro
ynpaBneHuA 1, OocHOBHOro kKnanaHa 2 u ob6paTHOro Knana-
Ha 3 (pwmc. 12).

Knanaver Tuna DA ocyLLecTBNAKT noaavyy paboyen xug-
KOCTM M3 HAacoca B CUCTEMY FMApPOAKKYMYNATOpa A0 Tex
nop, NOKa rMAPOaKKYMYNATOP He HaNONHWTCA, a AdBNeHue
HE NOCTUIrHET 3aAaHHOT O 3HaYeHWA.

W3 kanana P »kuaKocTb BHayane noctynaer B 06paTHLIA KNa-
naH, a 3aTemM B COEeAMHEHHbIW C KaHanom A ruppoakkKymyn-
aTop. Ha BcnomoraTtensHOM KnanaHe ycTraHaBnMBaeTCA AaB-

NeHWe rMAPOaKKYMYNATOpa (AasneHwe oTknoueHuA ). Ye-
pes comnno 8 OCHOBHOM MOPLUHE AaBneHue NOAAeTCA BHavane
Ha 06paTHYI0 CTOPOHY MOPLUHA, HA KOTOPYH AeWCTBYeT Nnpy-
»WHa, a uepes ApYroe COMNO Ha KOHYC MpeaBapUTENLHOru
ynpaenedua. Koraa 3agaHHoe faBneHWe JOCTUIHYTO, KOHYC
NpeABapyUTENbLHOMO YNPAaBNeHUA BbITanKWBaeTcA M3 rHe3aa,
B pesynsTaTe 4ero Ha OCHOBHOM MOpPLUHE BO3HWKAaeT nepe-
naa nasneHuA.

OcHOBHOM NOpLUEHbL ABUXETCA BBEPX, OTKPLIBAA MarucTpans
cnuea paboueil xnaKocTu B 6ak. KOHTYp rufpoakKkymyna-
TOpa NepeKpbiBaeTcA 06paTHLEIM KnanaHom. [lnAa Toro, yto-
6bl pasrpy’KeHHbIA KOHYC MNpeABapuUTENbLHOro yrnpasnexin
He 3aKpbIBaNCA, CYLWECTBYHOLWeEe B KOHTYpe rMapoaKkky-
MYNATOpa AaBneHWe 4epe3 MarucTpans ynpaBneHwA, pac-
NonoXeHHYIo 3a ob6paTHLIM KnanaHom (oHa o603HaveHa
KpacHeIMWU LUTPUXamu), nopaeTcA Ha nopuweHeK 4 KoHyca
npeaBapuTensHOro ynpasneHnA. C NoMoLLbio noplueHsKa 4
W LITOKA KOHYC OTOABUraeTcA Hasaj Ao Tex nop, Noka Aae-
neHve B rMAPOaKKYMYNATOpe He NOHW3WTCA GnarogapA 3a-
60OpYy XMAKOCTWM [0 TAaKOro npeaena, KOTOPbIA B NPOLEHT-
HOM OTHOLUEHWW COOTBETCTBYET pasHOCTM nnowagen nop-
lweHbKa 4 M KOHyca NpeABapuMTeNnsHOr0 YNpaBneHuA. 3aTtem
OCHOBHOM KOHYC 3aKpbiBaeTcA W IMAPOAKKYMYNATOP Ha-
MONHAETCA.

OcHOBHbIE XapaKTEPUCTUKHN

10, 20 n 30
no 315 Bap
no 250 n/mwuH

Twunopasmeps!
Pabouee gaBnexue

Pacxop,
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HanopHble knanaHbl

3) PenyKumnoHHble Knanakbl

3T KnanaHbl HasblBaWT elle KnanaHamu perynvMpoBaHuA
AaBMNeHUA Unu peAyKTopaMu AaBneHua.

PedyKUYUOHHBIE KNanaHs! ¢ NPAMLIM U NPe0eapuTensHbIM
ynpaeneHuem

C noMowbi0 peayKUMOHHOro KnanaHa Npou3BOAMTCA Or pa-
HUYeHWe AaBneHWA Ha Bbixoae (BTOpuuHbI KoHTYp) . [Oa-
BfIeHMEe Ha BbIXOAE OCTAeTCA NMOCTOAHHbLIM, AaX<e ecnu AaBne-
HWe Ha BxoAe (nepBMYHbLIA KOHTYP) NpeBblWwaeT yCTaHOB-
neHHoe 3HadeHue. Takum 06pazom, MOXHO YMEHBLUWUTL Aa-
BMeHWe B KaKOM-TO Y3Me rmapocUCTEMbI.

PenyKUMOHHBIE KNanaHbl ¢ MTPAMbIM YNpaBneHuem
{(trun DR...D)

YnpasneHue KnanaHamu OCYLUECTBNAETCA C NOMOLULIO Nop-
wHA 1, HaxOAALLErocA B Kopnyce 2 W yAepXuBaemoro B
MCXOOHOM MOMNOMEHUU C MOMOLLLH MpyuH 3. B oTnunuue
OT NpefoXpaHuTeNbHbIX KNanaHoB W KnanaHoB BKMO4eHWA

NaBNeHWA pefyKUMOHHbLIM KnanaH ycTaHaBnMBaeTcA B OT
KpbITOM nonoxeHuu (puc. 13} .

Pa6ouan »wmaKkocTs TeveT B HanpaBnedun P — A. JlasneHue
Ha Bbixofle (Touka nogknwoyeHWA A) nocTynaer uepes maru-
cTpans ynpaeneHwWsA Ha NeByH CTOPOHY nopluHa. Koraa aa-
BNEHWe JOCTUraeT perynupyemMoro NpyXuHor 3HaveHuA, nop-
WeHb NpUXOAMT B ABUXEHWE, YMEeHbLUaA nopavy paboveil
*uakoctv us P B A.

Ha BbiXof KnanaHa MocTynaer TONbKO TaKoe KOMWYecTBO
YKMAKOCTHU, KOTOPOE B COCTOAHMM 3abpaTb noTtpeburens ye-
pes NoAKMNIYEHHYH K Touke A ruapocuctemy. Ecnm notpe-
6uTenb He 3abUpaeT XKUAKOCTb, HaNnpyUMep, eClv OH HAXoAu-
TCA B KOHEYHOM MNONOXKEHUW, KnanaH rnepeKpbiBaeTcA.
PeayKUMOHHLIA KnanaH B TPEXMO3WUWMOHHOM WCMNOMHEHWUH,
n3obpaxkeHHbIA Ha PUCYHKE B paspese, MMeeT NpefoxXpaHu-
Tenb OT 3a6pOCOB [aBNEHUA BO BTOPUYHOM KOHTYPE.

B cnyuae, ecnv aaBneHve B noTpeBuTene HapacTaeT BCnen
CTBME NMPUMEHEHWA KaKOro-TO BHELUHEro YcWnwA, pacnpe:
ﬂ,enMTEHbelﬁ nopLeHb npoponXaetr ABUraTtbCA W NMPUXKK-
MaeTcA K npyxuHe. Takum o6pasom, TouYKa NOAKMIOYEHUA
A C NOMOLULID NOPLUHA COEeAMHAETCA C BaKoM, B KOTOPbLIA
>KMAKOCTb CNMBAETCA A0 TeX Nop, NOKa AaBleHWe He HauHer
CHOBa BO3pacTaTh.

¥YcnosHoe 060o3Ha4yeHuMe

P

T(y)

11
O

Pedykyuonnsil knanad Ttun DR 6D e paspeze
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HanopHble knanaHbl

[inA aBBTOHOMHOI O CNMBA *KMAKOCTW OT NOTpebuTensA Npouns-
BOAMTCA MapannensHoe NoAkKn4eHue o6paTHOro knanaHa 5.

OcHoBHble XapaKTEPMCTUKM
5,6 10
315 6ap

Makc. nasneHue Ha Beixoge 210 6ap

Tunopasmepbl

Makc. aaBneHue Ha Bxoae

Pacxop no 45 n/mMuH

PeAYKUMOHHBIN KNanaH ¢ npeBapuTenbHbIM YpaBneHuem
(tun DR)

[lnA noHW>xeHwA faBnexunA B 60MNbLIKMX NOTOKaX NPUMEHAOT-
CA PellyKUMOHHbIE KnanaHbl ¢ NpeasapuTenbHbLIM ynpasne-
HWem. BcnomoratenbHbl KnanaH npepBapuTensHoOro yn-
paBneHuAa 1 npeacraBnAeT coboi NpefoxpaHUTENbHbIA Kna-
faH ¢ NpAMbIM ynpaenedHuem. OcHOBHOW KnanaH cHabkeH
nopwHem 2, KOTOpbIA obecneynBaeT cBobogHOE TeueHue
KMAKOCTU M3 TOYKKU B B Touky A (puc. 14).

HeobxoamMmoe Ha BbIXO4e AaBMeHWe perynupyercA ¢ Nomo-
Wbl NpyXWHblI 3 BcnomoraTenbHoro knanaHa. flaenevue
B TOYKe A MOCTYMaeT Ha HWXKHIOK CTOPOHY MNOPLUHA M Ye-
pe3 MarucTpans ynpaenedHuAa 4 c connamu 5 v 6 noaaert-
CA Ha KOHYC NpeABapuTEnbHOrO ynpaBfeHWA 7 W Ha Bepx-
HIOK CTOPOHY OCHOBHOIO MOPLUHA, KOTOpas ynupaeTcA B
npyxuHy. Moka paBneHue Ha BXOAe MeHbLUe 334aHHOMO OC-
HOBHOW MOpLUEHb YAEP>KUBAETCA NPYXWHOM 8 B OTKPLITOM
nonoxkeHun. Kak TONbKO agasneHwe B Touke A pocturaet
330aHHOr0 3Ha4YeHWA, KnanaH npeaBapuTensHOro ynpasne-
HWA OTKPbLIBAETCA, »XUAKOCTb M3 CUCTEMBI YNPaBNEHWA Bbl-
TekaeT. BosHWKaeT nepenaj AaBneHWA, B pe3ynbTaTe 4ero
0CHOBHOW MOpLLEHb ABWXETCA BBEPX W 3aKpbIiBaeT KnanaH.

Ha Bbixopse KnanaHa pacxof >KMAKOCTU perynupyeTtcA Ta-
KWM 0B6pa3om, 4To6bl AaeneHWe B Touke A He NpesbiLlano
3apaHHoi BenuuuHbl. Ecnv noTpebutens He 3abupaeT xua-
KOCTb, OCHOBHOW MNOpLUEHb HaXOAWTCA B 3aKPbLITOM MONO-
keHuU. [pu cpabaTtbiBaHWMK MOPLUHA XXUAKOCTb B CACTEME
ynpaBneHuWA 4epe3 BCMOMOraTefibHbIA KnanaH MOCTOAHHO
nocrtynaeT B HbaK.

O6paTHbId KnanaH obecneuynsBaer cBobogHOe TeYeHWe KUJ-
koctn us A B B.

OcCHOBHble XapaKTepUCcTUKK
8- 32

315 6ap

no 300 n/MuH

Twunopazmepsi
MakcumanbHoe aaBneHune

Pacxon

¥cnoBHoe o6o3HayeHue

B

{3

>
)@-4

Puc. 14

2 A

N

Ha pucyHke uzobpawen pedyryuonHsili kianad DR 10
¢ NpedeapuTenbHbIM YNpPasneH uem.
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MoTouHble KNanaHbi

MoToYHblE KnanaHsbl CAY»aT ANA perynupoBaHuA CKOPOCTH
ABMXEHWA NoTpebuTened MyTem W3MeHEeHWA MONepevHoro
CeYeHMA MOTOKA XMAKOCTH.

OHW NO3BONAKOT OCYLLECTBNATL BECCTYNEeHYaToe perynupo-
BaHWE CKOpPOCTH.

B COOTBETCTBWMM C UX CBOMCTBaMM NOTOYHbIE KNanaHbl AenAT-
CA Ha YeTbipe rpynnsl :

1) ApoccenbHbIe KnanaHbl, 3aBUCALLWE OT AABfeHWA W BA3-
KOCTH paboyer XXnMaKoCcTH

2) ppoccenbHble KnanaHbl, He3aBucALLME OT [AaBNEHWA, HO
3aBUCALLLME OT BA3ZKOCTU paboyei KUAKOCTH

3) KnanaHel perynupoBaHMA MNOTOKA, He3aBWUCALLME OT Aas-
neHWA, HO 3aBUCALLME OT BA3KOCTM paboyvel KUAKOCTH

4) KnanaHsl perynupoBaHWA NOTOKa, He3aBUCALME OT AaB-
NeHWA U BA3KOCTK pabouen KNAKoOCTH

[lpoccensHble KNanaHbi

Mlpn 0AHAKOBOM MPOXOAHOM CEYEHWUWU pAacxof pabouen Xua-
KOCTM WM3MeHAETCA B COOTBETCTBUM C Nepenaaom AaBrneHwA

B [POCCENUPYIOLLEN LLENHN.

KnanaHel perynupoBaHuA NoToka

HDH OINHAKOBOM Ce4Y4eHWW NOTOKa pacxoj OCTaeTcA NocTo-
AHHbIM He3aBWUCHMMO OT pasHuubl AaBneHWA B KranaHe pe-
rynipoBaHuA NOTOKa.

Pacxop B wenu apoccenn

Pacxop WAKOCTU B LUENU APOCCENA MOXHO paccyMTarb Mo
cneayrowien chopmyne

Ap - 2
Q=a"A
p
1
a =7/—
¢
|- 64 v
§'=__T
v - dH

( AnNA NamuHapHOro TEYEHUA XXUAKOCTH )

rpe:
Q = pacxop,
A = cevyeHue ApoccenA
Ap = NOTepA JaBneHuA
(nepenan aasneHua mexxay A n B)
a = koathdmuneHT pacxona
P = MNNOTHOCTb
¢ = Kko3athduuneHT conpoTUBNEHNA
I = ANWHA APOCCENUPYIOLLEN LWenmn
v = BA3KOCTb paboyer XXMAKOCTH
= CKOpOCTb TeYyeHWnA
dH = ruapaBnAuyYecKuin AmameTp

A (cedeHue apoccend)
U (cmassizaeman NnoBepxHOCTL )

B 3aBucumocTu 0T hopmbl ApoccenA KoaddurumeHT pacxoaa
B connax u guagparmax cocraenAaet ot 0,6 no 0,9.

JApoccensHbie KnanaHbl

Pacxon TeyeHwA ApoccenbHbIX KNanaHoe 3aBUCUT OT nepe-
naga AaBneHUA B ApPOCCenupylowen LWenu, T.e. yem Gonslue
Ap, Tem Bonblue pacxof TeyeHuA. 3aBUCMMOCTL OT BA3-
KOCTW XUAKOCTWU UNNKOCTPUPYET YypaBHeHue KoadduuneHTa
CONPOTUBNEHWA. Yem MeHbLUe AnKnHa apoccenA |, TeM MeHb-
e 3aBUCMMOCTb pacxoaa oT u3MeHeHuA BAskocTu. OTclona
MOXKHO CAenaTe BhbIBOA, YTO YEM TEeKYYee >XKUAKOCTb, TEM
BblLLE PACXOA TEYEHUA XKULAKOCTU.

Cbopma .ﬂ,pOCCEJ’Ib‘Ip\/IOI.LI,Eﬁ Lenu TaK»e onpenenAeT 3aBUCK-
MOCTb pacxo/j Te4eHUA KUAKOCTU OT BA3KOCTH.

[poccensHble KnanaHbl NPUMEHAIOTCA B Tex Cry4aAx, Kor-
4a MMeeTcA NOCTOAHHOE paboyee COMPOTUMERNEHMWE, @ U3MEHe-
HWEe CKOpOCTWU MPU U3MEHEHWW HarpysKu He Wrpaet ponu
MNK [aXe >KenarensHo.
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MoTouHble KNanaHbl

MpocToil apoccensHbIi Knanad, Tun MG unu
apoccensHbiA 06paTHbIA Knanad, Tun MK

Knanawsr tun MG u MK,
ycraHasnusaemsie 8 Tpybonposodax, Tunopasmep 6 — 30

Ha pucyrke uzobpaxcer knanaw tun MG. YcnosHoe 0603HaveHWe
Tunopazmepsr 52 — 102

Puc. 1

a8 @ ™\

OTw gpoccentHble KnanaHbl 3aBUCAT OT JABNeHWA W BA3KOCTH
paboyen uaKocTK.

Yepez HokoBble pacTouku 1 B Kopnyce 2 pabouan xug
KOCTb MOAAeTCA B APOCCENUPYHOLUYHO LWenb 3, KOTOPYH 06
pasylT Kopnyc v perynupyeman BTynka 4. Bpawasa sryn
KY MOXHO 6eccTyneH4aTo perynupoBaTbh KoOnbLeoBpasHoe
ceyeHve ApOCCENUPYHOLWER wenu. [ipoccenMpoBaHue npous
BOAMTCA B 0bOMX HanpaeneHuAx (puc. 1).

_ 7 ®/ @ ),

lpocrod dpoccensHeld knanau, tun MG
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MoTouHble KNanawbl

Ecnv apoccenupoBaHue LOMKHO MPOWCXOAWUT TONLKO B Of-
HOM HanpasneHuu, HeoH6XOAMMO YCTAaHOBUTL OBpaTHLIW Kna-
naH.

4 A

Puc. 2

JApoccensHeiti 06patHed knanaw Tun MK

YcnoBHoe obo3HaveHue

XuakocTs, nocTynawowaA B HanpaBfeHWM APOCCeNnpoBa-
HWA, NojaeTcA Ha ob6paTHY cTopoHy 1 koHyca 2 o6paTHo-
ro knanaHa. KoHyc oBpaTHoro knanaHa npuwkumaeTcA K
rie3gy. [poccenvpoBaHve NMpoOM3BOAMTCA TaK’Ke Kak UM B
apoccensHom knanaHe Tun MG (puc. 2) .

[lpu ApoccenvpoBaHuy B 06PaTHOM HanpaeBneHuu XUAKOCTb
A3BUT Ha TOpPUEBYH NOBEpPXHOCTb 0BpaTHoro knanaHa. Ko-
HYC BbITanKWBaeTcA M3 rHesaa. KuakocTte 6e3 gpoccennpo-
BaHUA TeuyeT yepe3 Knanad. Mpy 3TOM YacTu XKULKOCTU Npo-
XOAMT 4epe3 KOoMbLEeBOKM 3a30p, OYMLLLAA Ero.

OcHOBHbIE XapaKTepUCTUKK

Tunopazmepsbl 6 — 102
Pacxon ao 3000 n/mMuH
Paboyee paBneHue no 315 bap

JlpoccensHbiit KnanaH u gpoccenbHbii 06paTHLIA Knanau
ANA GNOYHBIX KOHCTPYKUMIA

JTa KOHCTPYKUWA NpeAHa3HayeHa AnA YCTaHOBKW B Bnokax
YNpaBNeHWA U MOITOMY He UMeeT COBCTBEHHOrO Kopryca.
KnanaH ycTaHasnueaeTcA B NOCaA04HOM OTBEpPCTUM

{puc. 3) . '

L J

Ha pucyrke uzobpancer dpoccensHbili 06paTHeil KnanaH.

(Pmc. 3

\

L

ApoccensHeit obpatHbid KnanaH

JpoccenbHblil 06paTHLIA KnanaH cOCTOMT M3 BCTaBHOW BTYN-
kun 1, cTakaHa knanaHa 2 ¢ perynupymoLlei ronoBkoi 3 u
ApocceneHbiM Gontom 4 v obpatHoro knanaHa 5 ¢ npy»xu-

How 6.

[poccenpoBaHue Npou3BOAWTCA B HanpaeneHun A — B.
CeveHue gpoccenA o6pa3yeTcA ApocceNbHbIM BONTOM, Kpyr-
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MoTouHble KNanaHbl

noi BeleMKoW 7 W Koneuom 5 o6patHoro knanaHa. Mpu
BpAaLUEHWM PEerynMpYIoLei rONOBKKM ApOCCEnbHbIA BonTt
ABWXETCA NO BEpTUKanu, M3MeHAA NPOXOAHOe CeYyeHue.
[Jpoccenupylolwan Lenb WMeeT CPaBHMTENBHO HeBOoMbLIYO
anvHy. Takum 06pa3om, BA3KOCTL pabouyei KUAKOCTM Cy-
LLLeCTBEHHO He BMNWAET Ha ero paboTy. [pu noaaye »}XMAKOCTH
B HanpasneHus B — A Konbuo ob6paTHOro KnanaHa ABUXeT-
CA BBEpPX W XWAKOCTb 6e3 ApoccenvpoBaHuA nmocTynaet B
TOUKY NOAKMOYeHUA A.

OcHoBHbIe xa PaKTEPUCTUKHK

Twunopasmepsl 10, 20, 30
Pacxoa no 400 n/mun
Pabouee naBnexue po 315 6ap

CnBoeHHbIA ApoccenbHbli 06paTHbIi kKnanak, Tun Z2FS

CaBoeHHble ApOCCenbHble 0bpaTHble KAanaHbl COCTOAT W3
ABYX ApOCcenbHbIX 06paTHLIX KnanaHos, CUMMETPUYHO pac-
MONOYEHHbLIX B OAHOW NNUTE.

¥YcnosHoe 0603HaveHue

-

| »y

OHU NpUMeHAIOTCA 014 pezynuposaHus CKOPOCTU NoTpedu-
renAa (orpaHuueHue rnNaBHOrO NOTOKA) WM MOHTUPYIOTCA
MeXAy pacrnpefenuTenemM ¢ NPAMbIM yNpasrneHrem u npu:
COeAUHUTENBHOW NINTOWN.

B knanaHax ¢ npeaBapvTenbHbIM YNpPaBNeHWemM CABOEHHbIH
LpOCCEnbHbIM 0BpaTHLIW KnanaH NpUMeHAETCA OJIA pezynu-
pOBaHUs epemeHu nepexsitoverus (orpaHuieHUA NoToKa B
KOHTYpe ynpasneHwA). B 3TOom cny4ae OH ycTaHaBnuBaer:
cA MexAy pacnpeaenutenem npensapuTensHOro ynpasne
HUA 1M OCHOBHbIM pacnpefenurenem (CM. YyepTexxu pacnpe-
AenuTenei ¢ NpeABapuUTenbLHLIM YNpagneHvem) .

MpW TeYeHWM >KMAKOCTU CHM3Y BBEpPX AaBneHue AenCTBYer
yepes oTeepctue 1 Ha TOpueBYIO NMOBEPXHOCTb OBpPaTHOro
KnanaHa, BbINONHEHHOro B BMAE Apoccenupytowlero bonta.
Hpoccenupyrowmnin 60nNT OTOABUraeTcA W 4pOCCeNUpOBaHme
He npoucxoaut (puc. 4).

Mpy TeueHWW >KMAKOCTU CBEPXY BHW3 AaBneHwe 4epes oT-
BepcTue 2 AedAcTBYET Ha 0BpaTHYH CTOPOHY APOCCENLHOr0
6onTa, KOTOPbIA NpUXKMMaeTcA K ynopy 3 M B COOTBETCT
BWM C NO3WUUMEN YCTAHOBOYHOrO BUHTA 4 3aHuMMaeT Apocce
NUPYIOLLLEE MONOXKEHUE.

B 3aBMCMMOCTM OT MONOXKEHUA MPOMEXKYTOYHOW MANUTSI
(tTvnopasmep 6 u 10) wnv pacnonoXeHwWA OPOCCENbHbIX
BcTaBoK (Tunopasmep 16 u 22) ppoccenvpoBaHUe MOXer
OCYLUECTBNATLCA Kak B MOABOAALLEH, TaK W B CMYCKHON
MaruvcTpanu.

Ha puc. 5 n3obparkeHa cxema NoABOAA W CivBa XWAKOCTH.

OcHOBHblE XapaKTepuCTUKKU

* 000
0

T Tunopasmepsi 6, 10, 16, 22
- . ‘ - Pacxopn po 300 n/mun
Pabouee paBneHue no 315 6ap
CoeoenHbid OpoccensHbid 0bpatHbid knanad, Ttun Z2FS 22
Puc. 4 2 3 4
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MNoTOYHbIE KNanaHbl
a N

Puc. b

O K

. T,

Cxema nodeoda Cxema cnusa

\ _

Knanaubl 3amepnenua, tun FM

KnanaHst 3amedneHus ¢ pONTUKO8LIM YNPABITEH LUemM
run FMR (cneea)

U C POMUKOBLIM PBIYENHLIM YNPAEBIEH UEM

run FMH (cnpasa).
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MoTouyHble KNanaHbl

KnanaHb! 3ameaneHnA cny»art AnA GeccTyneH4aToro 3amea-
NEeHWA UNKU YCKOPEHWA Macchbl, NMPUBOAMMON B ABWXKEHWE
ruapasnuyecKum crnocobom.

3peck uzo6paxeH
OTKPbITLIN

B UCXOAHOM NOMo-
EHUW Knanad
3amMeqneHua c
06paTHbLIM KnanaHom,
Apoccenem rnagHoro
noToKa v Apoccenem
napannensHoro nNoToxka

S—

YcnosHoe
o0603HayeHue

MpyxwuHa 3, ycTaHoBNeHHaA B kKopnyce 1 yaepxusaert apoc-
CeNbHbIN NOpPLIEHb 2 B UCXOAHOM MONOXKEHWUN crnesa

(puc. 6) .

B 3aBMCMMOCTM OT KOHCTPYKUUW NOpLIHA kaHan A — B B
MCXOAHOM MONOMEHUM OTKPLIT {CM. uepTexk) unu 3aKpbIT.

HasHaueHue

LlnnuHap, cKOpOCTh KOTOPOro perynupyeTcA KnanaHom 3a-
MeffneHWA C NMOMOLLLID Kynayka Ha LWTOKe NOPLUHA, npu-
BOAMT B AECTBWE PONWKOBbIM pblyar 4 KnanaHa sameane-

HWA.

Ha puc. 7 wn3obpakeHa COOTBETCTBYHOLWAA KOHCTPYKUWA
KNnanaHa 3ameaneHuA

e N

| 7777~

T =g
H H
Blr__A

uc. 2_ _____
\P ? TiL) )

MoplueHb ApOCccenA NPUKMMAETCA K MpPYXKUHE.

Takum obpaszom, UCXO4HOE cevyeHWe NOTOKAa 5 ymeHbluaeT-
CA MO Mepe YBENWYeHWA X0Aa NOPLUHA, @ CKOPOCTb LMNWUH-
Apa 3aMeanAeTcA.

Koraa kaHan A — B nonHOCTbLIO NepeKkpsIT, LMIUHAP OcTa-
HaBnueaeTcA. MHbIMW cnoBamu, OH cam MepeKpbiBaeT no-
fAauy macna.

3ameaneHve 3aBUCUT OT (DOPMbI KYa4Ka Ha LUTOKE NMOPLUHA.

,D,ﬂﬂ TOro, 4TobLl BHOBL npuBecT UWNWUHAD B ABWXeHue,
napannensHo K ApoccensHOMY MOpLIHK HEOBX0AMMO ycTa-
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HOBUTL 06paTHbIi KnanaH 6, KoTopbli oBecnevyuBaeT CBO-
boaHoe TeveHwe xuakoctn M3 B B A. B atom cnyvae umn
NVHAP BbIABWraeTCA U3 KOHEYHOrO MOMOXKEHWA C MaKcy-
ManbHON CKOPOCTbHO.

Ecnu npoxoaHoe ceudeHue 3aKpbITO He A0 KOHUA, TO Heob-
XOAUMO YCTaHOBUTbL MeXaHW4YeCKUI OrpaHMvMTeNb X043 UM
nuHApa.

Ecnu oTtcyTcTByeT o6paTHbIA KnanaH, MpY BbILBUKEHW
NOPLIHA W3 KOHEYHOrO MNOMOMKEHWA BO3HWKAET YCKOPEHHE.

KnanaH 3amepneHuA Npu >kenaHnuu MOXKHO OCHAacTUThL Apoc:
cenemMm napannensHoro NoToka u/unu Apoccenem rnasHoro
noTtoka 8.

KnanaH 3amenneHmn c Apoccenem napannenbHOro NnoToka

Jpoccens napannensHOro nNoToKa perynupyert napannens
HbIA NOTOK B NOpLUHE 2, HaXOAALLEMCA B 3aKpbLITOM Moo
»keHuu. Mocne nepeKkpbITUA FNaBHOro NOTOKA LWUAUHAD Mef:
NEHHO OMYCKAaeTCA B KOHEeYHOEe MOMOXEeHWe, Or paHU4eHHOe
MeXaHU4ECKUM YNOpPOM.

KnanaH 3amepgneHus ¢ ApoccenemM rnagHoro noToka

[poccens rnaeHoOro notoka 8 umMeeT BTYNKY € paguansHsIMi
oTeepcTUAMK. [pu NOBOpOTE pPerynnMpoBoYHOro BuHTa 9 or-
BEPCTMA BO BTYNKe CMELLATCA OTHOCMTENbHO OTBepcTwil
B nopluHe 2.

Takum 06pa3zomM, U3MeHAETCA MAaKCUManbHOE CeYeHMe NoTe-
Ka, W KnanaH anCHOCOGHMBaETCH K 3daAaHHOMY pacxopy
XUAKOCTU. 3ameaneHue cpabaTbiBaeT gaxe npu manow noga-
Yye XXKUAKOCTH.

Mockonbky KnanaH 3amenneHVA UMeeT NOopLUEHb, MO 06euM
CTOpPOHaM MOPLUHA BO3HWUKAeT yTeuka paBoyeir >KUAKOCTH,
KOTOpanA Yepes TOUKY nogknwveHuAa L cnuBaetcAa B 6ak.




MloToyHble KnanaHbl

MpeunsuoHHbIi papoccens, Tun F

[peyuzuoHHbld Opoccens, NPpUMeHAemMsil 8 KayecTee ecra-
8HO20 KNanaHa.

[lpeunauoHHLIH Qpoccens OTHOCWUTCA K MOTOYHLIM Knana-
HaMm rpynnbl 2, T.e. OH 3@BMCUT OT AaBJIEHWA WU NOYTH He 3a-
BUCUT OT BA3KOCTWM MNOTOKAa AocTuraeTcA GnaroaapA TOMY,
4T0 APOCCESlb OCHALLEH Anadpar MOW.

Puc. 8

—
%% %.

jﬁll

YcnosHoe 0603HaveHue

A Vg
A

PerynuposaHue ApoccenA OCYLUECTBNAETCA NyTem MNosopo-
Ta Kynayka, CoefMHEHHOr O C perynupyloLein py4yKon.
Pazmepbl NpoOXOAHOro cevyeHWA 3aBUCAT OT MONOXKeHUA nno-
CKOro Kynayka, T.e. OT Mo3ulMW, KOTOpPYH Kyna4yok 5 3a-
HUMaeT nepen oKHoM awadparmel 6.

B s3asucumoctu oT copmbl auadiparmMel K yrna nosopota

(300°) MbI NONYYMM JNIUHERHYID WNK NPOFPECCUBHYIO Tpa-
thnyecky xapakTepucTMKy pacxoaa.

o =

copma aunadparmel Arpacbume.-c:»(a:=| xapakTepucTukKa
7 : '
7 2 '
/ Q |
i
/ g !
A c
<] |
[
> |
A pacxoa
©
-
8
o
@
o
=
g
o
[
=
pacxopn

. J

Ha pucyHke 8 n3oBparkeH MpeuM3nOHHbIA Apoccens B pas-
pese.

B kopnyce 1 NOMeLLAOTCA KYNayoK 2, perynupytowmnii ane-
MeHT 3 cO WKanown u BTynKoit auwacdparms 4.

- I

HupkocTe TeueT B Hanpaesnedut A — B

XuakocTs TeueT B HanpaBneHun A — B. C nomoLubio OCTH-
pPOBOYMHOr0 BWHTA 7 BTynka awvacdparmbl NOAHUMAETCA UNK
OMycKaeTcA OTHOCUTENbHO Kyna4ka.

B npouecce pa6oTkl BTYNKa C OCTUPOBOYHLIM BUHTOM YMu-
paeTcA B OMOPHYIO NOBEPXHOCTL KNnarnaHa.

Brynka auadparmbl yAepKMBAeTCA B 3a4aHHOM MONOXKEHUU
C MOMOLLIbIO CTAMXKHOIO BUHTA 8.

OcHOBHble XapaKTepUcTUKHU

Twnopasmepsl bulo
Pacxop no b0 n/muH
Pa6ouvee pasneHue no 210 6ap
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NMoTouyHble KNanaHbl

KnanaHbl perynupoBaHuA NoToKa

B knanaHax perynnMpoBaHMA NOTOKa pacxol He 3aBUCUT OT
nepenaga gasneHWA Ha BXOA4€ U BbIX0Ae KnanaHa. T.e. pac-
X044 He MeHAeTCA Aa)ke Npur KonebaHWAX faBneHwvA.

KnanaHbl perynMpoBaHMA MOTOKA MPUMEHAKTCA B Tex cny-

YyaAx, KOrga HecMOTpPA Ha Pas3fUUYHYI0 HarpyskKy CKOpOCTb
noTpebuTens He AONHA M3MEHATLCA.

JleyxxonoBoW kKnanaH orpaHuydeHuA notoka, Tun 2FB... F

~

¥YcnogHoe 0603HaYeHne

KnanaH coctouT U3 kopnyca 1, npy>uHsbl 2 1 BTYNKHW C gua-
thparmoi 3. XuakocTe co CTOPOHbLI Avadparmbl A TeueT 8
KnanaH, a 3aTemM 4yepe3 GOKOBblE NPOTOYKKU 4 U KONbLEBOW
kaHan 5 nopaeTca Ha BbIxoa KnanaHa (pwuc. 9) .

[MpoxoaHoe ceyeHue 3aBUCWAT OT Bbibopa guadparmbl U He
u3amMeHAeTcA. [lpu nopaye »MaKocTu B Aunadiparme BO3HW-
KaeT nepenag gasneHuA. Brynka guadparmel 3 aBuxkeTcA
B HanpaeneHun Npy»uHsl.

c yBenuyeHemMm pacxoja KWpKoCTH, T.e. C yBenu4eHnem Ap

( nponopuuroHansHO yBenu4yeHuo nepenaga AasneHua ) ymMeHo-

LiaeTcA cedyeHne Bokoebix oTeepcTMid 4. To ecTb pacxop
0OCTaeTcA HEM3MEHHbIM.

[ByxxonoBol KnanaH BbINYCKAeTCA W B Perynupyemom uc-
nonHeHunu (Tun 2 FB-V). YBenuune npenBaputensHoe Ha-
TAMEHWE NPY>KWHbI (OHO perynupyetca), Mbl YBeNu4um ne-
penag paBneHwA, HeoBXoaMMOro ANA TOro, YToBbl CABUHYTH
BTYNKY guatparMbl M MU3MeHUTL pacxog paboyei KUAKOCTU
npumepHo Ha 25%.
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JeyxxopnoBele KnanaHbl perynMpoBaHua notoka, tun 2 FRM

Aeyxxo0oesie knanaHb! pezynupogaHud NOTOKa, TUNopas-
mepsl 5 u 10, ynpaenaemsie ¢ NOMOWBIO POTUKOBO20 Phl-
Yaza u NO8OPOTHOU PYYKU.

AnA HarnAgHOCTU MOACHWUM MNPUHUWN LEWCTBUA 3TUX KNana
HOB Ha CXEMe.

/Puc. 10 j

N\ y

lpunyunuansHaa cxema deyxx0008020 KilanaHa pezynupo-
8aHUA NOToKa.

[poccens 1 umeeT npeaBapvTENLHOE yNpaBneHue, OCyLuecT
BnAemoe nopwHem 2 (puc. 10).

Pa6Gouan xuaKoCTL TeyeT B HanpaeneHun A — B.

HenocpencTBeHHO Nepes KnamaHoM B ruapocucteme obpa
3yeTcA mMakcumanbHoe aasneHwe pi. Ha Beixoge knanaHa
Mbl MMeeM [aBleHWe p3, COOTBETCTBYIOLLEE COMpOTWBIE
HWIO NoTpebuTenAa.

Mpu M3meHeHWM COMPOTUBNEHWA NOTPEBUTENA W3MEHAETCH
M BENWYMHA [JaBneHWA p3, a 3HaYMT W Pa3HOCTb AABNEHMA

P1 v pP3.




MoToYyHble KNanaHbl

Fcnu 0TKa3aTbCA OT MPUMEHEHUA PerynupytoLlero nopLuKAa,
70 NPV OLMHAKOBOM CEYEeHUM APOCCENUPYIOLLEN Wenu Xna-
KoCTb B KnanaH noctynana 66l HepaBHOMEPHO.

[lnA Toro, 4ToBbI UCKMIOYUTE konebaHWA nasneHWA, Heob-
xoaumo 4TO6bl BenuuuWHa nepenaga nasneHwA p2 — p3 B
LpOCcCEnUpYHOLLEi Wwenu Gbina NOCTORHHOM.

970 AOCTWraeTCA C NOMOLUBIO PErynupytowero nopLuHA,
WMEHYEMOrO elle KOMMeHcaTopom AasneHwdA. [lopiueHs
perynupyeT NpOXOAHOEe ceveHue TOYKW APOCCEeNnUpoBaHuA.

MpyxWHa TonkaeT MoplLUeHb B HampaBreHuu OTKPbITHA U
yAEPKMBAET ero B UCXOAHOM MOMOXeHWW, NoKa B Knanad
He Ha4HeT MocTynaTh XKMAKOCTb. Kak TONbKO B Knanax noaa-
eTCA KMOKOCTb, Ha NOBEPXHOCTH A2 U A3 MOPLUHA AEACT-
BYIOT CUNbI AaBNEHWUA.

JlasneHvie p2, BO3HUMKaOLLEe Nepeq LpOCCENUPYOLLEN WenbIo,
yepe3 MarucTpan YNpasneHWA [edCTBYeT Ha NoBepxHOCTb
nopwHA A2, a aasneHue, obpa3sytolieecA nocne apoccenu-
pylolie LWenu, 4Yepes MarucTpank ynpasneHuA aedcTeyeT
Ha NOBEPXHOCTL NOPLUHA A3.

Takum 06pa3oM, Ha perynupyroumid NopLleHsb AencTByOT
cnegytoLlme cunbl :

g HanpaeneHum oTkpeiTvA (BBepx) Frpyswuner + P3 ° A3

B HAaNpaBneHWn 3aKpeITWA (BHU3)  p2 - A2

B perynupytoLem NonoxeHuu, T.e. Npu noaade pabouen Kua-
KOCTW B KnanaH, CUnbl AeACTBYOLWME HA NOPLUEHb, HAXOAAT-
CA B COCTOAHUW PaBHOBECUA.

Ycnoewe paBHOBECWA CUN

p2 A2 = p3 * A3 + Fnpysune /A
Ay = A3 = A

FF
> pp =p3+ _/:_npymMHbl

EHDV?KVIHbl

* p2— P37 A

YcnoBMe paBHOBECMA CWN NOKa3biBaet, 4TO B TOuYKe ApOC-
CenupoBaHWA BCerAa CyLLIecTBYET nepenag AasneHuA Ap =
p2 — p3, COOTBETCTBYIOWMIA YCUAUIO NPYXHUHbI.

MockonbKY X04 MPY»UHbI HEBENUK, €8 YCUNe MOXHO Mph-
HATb 38 BEMWYMHY NOCTOAHHYIO.

Hanpumep, ecni faBneHve Ha BXOAE KnanaHa p2 YBenunun-
BAETCA, TO PEryNMPYIOLLWIA NOpLUEHb ABWUXETCA B Hanpaene-
HvM 3aKkpbITHA. Mpu aTom perynMpyoLwuia NopLUeHb YMeHb-
WwaeT NOTOK paBouei KMAKOCTH, TEeKYLMA B HaNpasneHu
ApOCCENVpYIOLLEHA Lienwn, A0 Tex Mmop, noka He noHU3uTCA
gaBneHwe p2, a nepenap AasneHwWA p2 — p3 He 6yaet cooT-
BeTCTBOBATh OTHOLUEHUIO CUMbI MPYXWHbI U MNOBEPXHOCTW.

Takum o6pa3zom, pacxof, pabouei MUAKOCTU HE U3MEHABTCA.

Ecnu pasnexHwve p3 YBENWYUBAETCA WU YMEHbLLIAETCA, TO

nopweHs MNepeMeLlaeTca A0 Tex nop, noka nepenap pasne-

FF
HWA p2 — p3 = IHDVMWHH He BOCCTaHaBNWBAaeTCA.

CKannuBaloWWIACA Nepej ApOccenem M3nuiueK paboyei »xua-
KOCTW CIVBAETCA Yepe3 KnanaH orpaHuieHna NaBneHunnA.

Ha pucyHkax 11a u 11b n306parkeHO MCNONHEHWe KnanaHa.

4 )
Puc. 11a

N

_J
ﬁ
Puc. 11b e w
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MoTouHble KNanaHol

YcnoeHoe o603Ha4eHue

T4 ol
7N

B kopnyce 1 yctaHoBneH gpoccensHbiv 60nT 2, BTynKa gua-
thparmel 3 (aHanoruyHaA BTYNKe NPeLM3MOHHOro apoccensa)
W perynupyowmnii nopiuerHs 4 ¢ Npy»uHoit 5.
JononHuTensHO BMOHTWpOBaH obBpaTHbIM KnanaH 6, o6ec-
ne4ymBsarwoLnii cBoboAHOE TeyeHUe KUAKOCTM B HanpasneHuu
B — A.

Perynupyiouinit noplieHs AeACTBYET TONLKO B HanpasneHum
TeyeHuAa A — B.

[aenenne nepen apoccenupytoweit wensio (p2) nopaetca
Yepe3 OTBEpPCTUA 7 Ha NOBEPXHOCTW NOPLUHA, KOTOpPbIE pac-
NoNoXeHbl HaNnpPOTUE MPY>KWHbI.

DasneHue 3a ppoccenupyroweit wensto (p3) noctynaet ye-
pe3 oTBepcTWe 8 Ha NoplueHb, AOMOMHAA YCUIMWE NPYXUHbI.
[nA yMeHblUEHWA PbIBKOB NpU BKAKOYEHWU, KOr4a NOpLUEHb
B pe3ynsTaTe pPe3KOW NOAayM >KUAKOCTW B KnanaH MOXKeT
NpoNycTuTL perynupytlouiee nonoxeHue, Heob6xoanumo ycra-
HOBUTL OrpaHWYMTENb X0Aa NopwHA 9,

OcHoBHble XdpaKTepUCTUKK

Tunopaamepes! 5,10, 16
(KnanaHs! ¢ APOCCENMPYIOLLEN LLenbIo,
3aBUCUMMOW OT V', MOTYT NOCTaBNAThL-
cA Toxe Tunopasm. ot 30 1 6onee)
Pacxoa po 160 n/muH

PaBouyee gasneHue no 315 6ap

TpexxonoBoW KnanaH perynMpoBaHmA NOTOKa

HazHaveHue aToro Knanaxa COOTBETCTBYET Ha3Ha4YeHUK ABY X-
X0AO0BOro KnanaHa perynupoBaHuWA NOTOKa.

OaHako B oTnWYKe OT ABYXXOA0BOrO KNanaHa TpexxoA0Bo#
KnanaH perynupoBaHWA NOTOKAa MMeeT AONONHUTENbHOE Noj-
KnioyeHne T maructpanu 6aka.

YcnoeHoe o603HaveHue:

nonHoe

[%)

-
1

-:
e
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Perynupylowmin nopweHs 1 pacnono)eH B KnanaHe Takum
obpazom, 4TO M3NWWeEK NOCTynawowein U3 Hacoca paboyed
YKMAKOCTY CNMBAEeTCA 4Yepe3 pacnpefenuTeNbHY KpomKy 2
HenocpeacTBeHHO B Gak.

Takum o6pa3om, NoOCTynawwan U3 Hacoca XXUAKOCTb SOk
Ha NpeoaoneTb TONLKO AaBNEHWE rpy3a W Nepenaj AaBfeHWA.
JTO 3HauYMTenbHO yNyulwaeT Ko3dUUMEHT NOMNe3Horo aen-
CTBWA.

TpexxofoBble KnanaHsl perynupoBaHWA NOTOKA YcTaHa

BWBAKOTCA TONbKO B NOABOAALLWX MarucTpanax norpebu-
TenA.

B aTomM KknanaHe BO3MOXHO TaKyke pasrpysouHOe NoaKni-
yeHue X, obecneymsatowlee NOYTH GE3HAMNOPHYHO LMPKYNA-
UuHo.

Ha uvepTexe B paspese uzoBpakeH KnanaH perynyWpoBaHuA
NMoTOKa CO BCTPOEHHBIM NPeAOXpaHUTEeNbHbIM KnanaHom 3,
obecneynBaloLLMM 3aLLWUTY OT Meperpysok.

OcHOBHble XapaKTepUcTUKK

Twnopasmeps! 10 1 16
Pacxon ao 160 n/muH
Pabouee naBneHue no 315 6ap

COKpalleHHOoe
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KnanaHbl nponopuMoHansHOro AeMcTeuA

Pacnpegenutenu nponopuuoHanbHOro AeiACTBUA

Yersipexxodoeod pacnpedenurens NPONoP YUOHAaNbHO20 Ged- HanpasneHwe WM CKOPOCTb ABWXXEHWA YNPAaBAAKTCA OAHUM
creua, run 4WRZ 16. M .. cooTBeTcTByOWMM npubopom. Mpu 3TOM MCXOAHAR Benu-

yMHa (Hanpumep, pacxof XWAKOCTU) NpOnopuUMOHanbHa
C nomoLuslo pacnpeaennTena NponopuroHansHoro AencTena 3NeKTPUYECKOMY CUrHany Ha Bxoje. Taxkyw KOHCTpYKuuio
MOXHO OCYLLECTBNATE Pa3HOCTOPOHHEE yNpasneHue NoTpetn- WUMEIOT 1 CcepBOKNanaHbl, NPUMEHAILLWECA TnaBHbiM obpa-
TENem, B 4aCTHOCTH, YMNpaBnATb YCKOPEHUEM, AIBVXKEHUEM W 30M B CNeAALIMX CUCTEMAX perynupoBaHvA (cM. cepBokna-

TOpMOXKeHWeM notpebutena.

s

Puc. 1

~
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KnanaHsl nponopunoHansHOro AencTBuA

ﬂaHb” B OTAM4Me OT KanaHoB MNpOMOpUMOHansHOro aew-
CTBWA, KOTOpble NpUMEHAKTCA ONA HenocpeacTBEHHOro
ynpasneHua ﬁDTpBﬁHTenRMH.

YeTbipexxo40B0i pacrpeaenurens NPonopuMoHansHOro gemn-
CTBMA COCTOMT W3 BCNOMOraTenbHOro KnanaHa npeasapu-
TenkHOro ynpaenedHuA 1 WM OCHOBHOro pacnpegenutena 2
(puc. 1).

YcnosHoe 0603HaveHMe

X = BHYTpeHHAA nopgaya
Y = BHeWHAA nogaya
i IB
a4 L
b T T a
T 1 4
P T

BcnomorartensHblil KnanaH npeaBapuTensHOro ynpasneHuA
npeacTasnAeT cob6oW KnanaH perynvpoBaHWA [aBleHWA C
MarHUTOM MPOMOPLWOHaNbHOrO LeWCTBUA, BbINOMHEHHOIO B
BUfEe perynupyemMoro mMarHvta NOCTOAHHOrO TOKa ANnA ma-
CNAHLIX cpef.

MarHuT npeobpasyeT 3neKTPUYECKWHA CUrHanN B NPOMOpPLMO-
HanbHOe 3TOMY CUrHany ycunuve. YBsenuyeHue noaaduv xua-
KOCTW BefeT K COOTBETCTBYHOLLEMY YBENMYEHUIO CUMbl Mar-
HWUTA.

Lna obecneveHnA paBHOMEPHON Mepefayy CUnbl UCMNONL3Y-
eTCA NMLLb YacTb XOAa MarHuTa.

BcnomoratensHelit KnanaHd NpeaBapvTensHOro ynpasneHuA
COCTOWT M3 Kopnyca 3, ABYX BCNOMOraTtenbHbIX MOpLUHEen

4 1 5 ¥ aBYX MarHUTOR NPOMNOPLUOHaNbLHOro AeicTeuA 6 n 7.

OcHoBHOW pacnpegennTens COCTOMT M3 Kopnyca 8, ocHoBg-
HOro noplwHA 9 1 ueHTpUpyoWwux Npy>xxud 10 1 11. to-

Mpu HynesoM curHane Ha Bxoge obe monoctn 12 v 13 o-
CHOBHOrO pacnpefenqTens pasrpy»KarTcA 4Yepes OTBepcTWA
BCMNOMOraTensHOro NopLUHA U TOYKY MOAKNHOYeHuA Y .

OcHoBHo# NopleHs 9 yaepxuBaeTcA B HEWTpansHOM Nono-
YKEHUW C NOMOLLBIO LeHTpUpYoWmnX npyxud 10 u 11.

Mo mepe BO3ByAeHUA MarHUTa b BcnomoratenbHbIR NOp-
weHb 4 aBwKeTcA Bnpaso. PaboyaA KWMAKOCTb NUHWK YNpa-
BREHWA, NOCTYMawllan U3 BHYTpeHHero Kadana P unu u3
BHELIHen MarucTpanu 4Yepes TOYKY NoAKNH4YeHUA X, nona-
paeT 4epes NPOAONLHYH WM NOMEPeYHYyH MNpPOTOYKY BO
BCMOMOraTensHOM MOpLUIHE B nonocTe npyxuHel 12, O-
LHOBPEMEHHO BCNOMOraTeNbHbIA MNOpPLUeHb NepeKpbiBaeT
pPasrpy304HbIiA KaHan TOYKW noaknoveHna Y.

B monoctu npy»WHbI B COOTBETCTBMW C CUNOW MarHuTa BO3-
HWKaeT aasneHue (cMm. KnanaHa perynupoBaHWA AaBEHWA.
B AaHHOM crnyuyae Npy)uHa 3aMeHeHa MarHuTom) .
JaBneHue ynpaBneHwWA, NPOMNOPUMOHaNEHOE MOTOKY XKWA-
KOCTW Ha BXOfAe, AeWCTBYET Ha OCHOBHOW noplueHs 9, npu-
umaa ero K npyxkuHe 11 go Tex nop, noKa gasneHue He
ypaBHOBECUT YCUNWe MPY>KUHbI.

Yem 6onblue cvna marHuta, Tem 6onelue AaBneHue ynpaene-
HWA, Tem Gonblue AnNUHa X0Aa NOPLUHA.

Takum obpa3om, nopasa paboueil MMAKOCTW Ha BXOAE O-
npeenAeT Pacxoa.

144

OT wucnonHeHWA MNOPLUHA 3aBUCUT APOCCENUPYHOLLME Ceye-
HWe, BBLIMOMNHEHHOrO B BMAE Auacparmel C MpOrpeccusHO
M3MEHALLMMUCA NapamMeTpamu pacxoaa.

CneayeT 0co60 yNnoMAHYTL NepeKnoYeHne pexkuma pabortsl.
Mepexoa “3 3aKpbITOro B OTKPLITOE NONOXKEHWE 1 Ha0BOPOT
NOCTOAHHO KOHTponupyeTca. lNpoxogHoe ceueHwe perynu-
pyetcA beccTyneHvato. PacnpegenutensHble KpoOMKW Kop-
nyca pacrnpegenurensa Bo Bcex hasax HaxOAATCA B MOCTORH-
HOM KOHTaKTe Apyr c Apyrom. 3Tum pacnpepenvtend npo-
NOPUMOHANBHOTO AeWCTBWA OTNUYAOTCA OT O6bI4HbIX pac-
npepenuTeneid, rpe KOHTakT obewx pacnpegennTenbHbiX
KPOMOK BOCCTaHaBMMBAaeTCA TOMLKO Mocne nogbema nop:
LWHA Ha XONOCTOM XOAY, TO ecTb MPW OTKPbLITUM KnanaHa
KpomMKa paszbeaunHAaerca. o curHany 0 nponzsoauTeA BO3-
BpaT BCMOMOraTensHOro nopliHA 4, To ecTb OCHOBHOW Nop-
lweHb BO3BPALLAETCA B HEWTPanbHOe MONoXkeHWe HesaBuch
MO OT AaBneHWA yrnpaBneHun.

Pacnpepenutenu nNponopuvoHansHOro AedcTBMA MOXHO A0
MONHUTENLHO OCHALATh KOMMEHCaTOPOM [aBneHWA, KOTO-
pbi YCTaHOBNMBAaETCA B NPOMEXYTOYHOW NAuTe NoA Knana
HOM.

C nomowblo KomMeHcaTopa AaeneHuA obecnevyvBaeTtcA He-
3aBWCUMMOCTL pacxofa Te4YeHWA OT nepenaja AaBMeHWA B
ApOCCenupylolled LWenu, COOTBETCTBEHO KnanaHy perynu
poBaHuA notoka. KomneHcaTop paBneHWA mMox<eT BbiTh V-
CTaHOBMeH B MOABOAALLEN MarucTpanui B ABYX WNU Tpex-
XOAOBOM MCMONIHEHWW PEryNMPOBaHWA NOTOKA W CRUBHON
MarucTpanu B ABYXXOAOBOM WCMOMHEHWW perynupoBaHuR
notoka (npuHuMn paBoTbl KOMMeHcaTopa AAaBREHWA CM. B
paspene " KnanaHsbl perynupoeaHuA notoka') .

Bo3mOXHO Tak»e MpuMMeEHeHWe OAHOr0 KOMMeHcaTopa ja-
BNEHWA [ANA HECKONbKWX KNanaHos MponopLUOHansHoro
feiAcTewA. B aToM crnyyae KOMMEHCaToOp AaBNeHWA yCTaHa:
BnuBaeTcA B 06LeR ANA BCeX KNanaHoB MpPUCOELUHWUTENL:
HOW NnuTe.

Twnopasmepsl 10— 32
Pabouee naBneHue no 350 6ap
Pacxon po 1200 n/muH

YnpaBneHue pacnpegenvTened NponopunoHansHOro genct
BWA OCYLLECTBNAETCA, KaK MNpaBuno, ¢ NOMOLLLI 3neKTpo-
yceunutena Toka, tun VT- 3000.
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B anexTpoycunutene (pwuc. 2) vmeroTcA !

HanpA><eHWe NUTaHWA, PperynATop HanpA>XeHWA

pened1 — d4
ANA NepexKnioyeHnA 3a0aHHbIX 3HaYeHUI

noacTpoeYHble KOHOEHCATOPbI
ANA BHYTPEHHEr o perynupoBaHuA 3afiaHHOr 0 3Ha4eHu1A

BHELWHWA 3a0aTYMK

npeo6pasosartens nuHeiHoi dyHkumm (0,1... 0,5 cex)
YcuneHue curHana Ha Bxofe peryn1pyeTtca C NoMOLLbo
npeobpa3oBaTenA NUHERHON YHKUMK.

thyHKUMOHanNbHbLINA Npeobpasosartens

Mpu BKNHOYEHUU HEOBXOAMMO MEpPecKoYUTL MO3ULMIO
fepeKkpsiTUA Ha OCHOBHOM MoOpLUHe, 4To6bl n3bexartb
3anasablBaHuA.

Avoabl ANA YNpaBneHWA HanpaBneHvem TOKa.
BepxHuii Auog NponyckKaeT MNIOCOBOe HanprAXeHue, a
HUWXKHWUIA AKMOA — MWHYCOBOE HamnprXeHue.

MHBEPTUPYIOIWMA Kackan ANA BbINMPAMNEHWA cUrHana
{ nniocoeoe HanprXeHue Npeobpa3yeTcA B MUHYCOBOE)

perynupoBaHuve Ha NOCTOAHHYIO BENWYKUHY TOKa

marHuTa a
{rexepatop AnNA HEM3MEHHOW Benv4YMHbl ToKa)

10 —

11—

12 -

13 —

| KnanaHbl NponopunoHanbHOro AencTBuA

perynvpoBaHuve Ha NOCTOAHHYH BENWYUHY TOKa
maruuta b
(reHepaTop AnA HEM3MEHHOW BENW4YMHbI TOKa)

leHepaToOp ANA HEW3MEHHOW BeNn4MHbl ToKa paboTaer
Ha TOKe 3a4aHHOW BenuYMHLI. TO ecTb Aa)ke Npwu n3me-
HEHMW COMPOTUBNEHWA (M3MEHEeHWe TemnepaTypbl) Be-
NUYMHA TOKa He MEHAETCA.

P8 u P9 — nepBuWuHbLIA TOK NpeaBapuTENLHOro BO3-
By>KAEHWA MarHWTa, COKpallanlnA BpemMA Nnepexnto-
YeHwA.

reHepaTtop ANA ynydylweHWA ructepesunca P7 anektpwu-
4ecKoro Toka Bo3ByxaoeHun

P5 MNOACTPOEHHbIA KOMMEHCAaTOp HYNeBoro 3HavyeHwnA
1 KOPPeKLIMN PacxoKAeHUin oTaenbHbIX Bnokos. YcTa-
HOBKA@ HYNeBOro 3HayeHWA (HyneBOW TOYKW) Npows-
BOAWTCA Ha 3aBOJeE.

CyMMupylollee YCTPOWUCTBO ANA CNOXeHWA BenuuuH
nony4Yaembix OT MpeobpasoBaTenA NWHENHON dyHK-
uMmn 1 (hyHKUMOHanNkLHOro NpeobpasoBaTena.

B co4eTaHWU C ITUMMK 3NEKTPOHHbLIMKW YCTPONCTBAMW MOMKHO
OYeHb MPOCTO PErynvpoBaTh MPOLECChl YCKOPEHWA 1 3amel-
neHwA. 3apaHHble 3HaYeHWA YCTaHaBNMBAKTCA C MOMOLLbLIO
3NeKTPOHHLIX YCTPOWCTB U He 3aBUCAT OT MMApaBnuYecKunx
napamMeTpoB (BA3KOCTW paboueir XUAKOCTH) .
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KnanaHbl NpoOnNopunoHanLHOro AeMcreua

MpenoxpaHuTenbHbIA KnanaH ¢ MarHUTOM MPONOPUUOHANL-
HOro AencTBuA

fTpedoxparurensHeid knanaw tun DBE ¢ npedsapurensHbim
ynpaeneHuem u BI0KOM npedensHoz20 0asleHus.

MpeaoxpaHUTensLHbIA KnanaH cocTOUT U3 BCMOMOraTenbHoro
KnanaHa npeasapuTeNnbHOro ynpaeneHuA 1 c MarHuTom
NpPONOPLUMOHANbLHOro AEMCTBMA 2 M OCHOBHOro KnanaHa 4.

YcnosHoe o6o3HayeHne tun DBEM ... Y

1

MNpu *enaHnv B HeM MOXKET YCTaHaBMMUBATLCA BCTPOEHHLI
BnoK npeaensHoOro gaeneHwa 3.

MpepoxpaHuTensHbIA KnanaH 3TOro TWMa MCNONb3YeTCA B
Tex »Ke LenAax, YTo W onucaHHeld B rnaee '"HanopHble Kna:
naHel” Knanad npeaoXpaHWTENbHBIA C NpeaBapUTenbHbIM
ynpaenedvem Ttun DB. OH oTnuyaeTcA OT orpaHmuuTens
Tvna DB tem, 4To BMECTO Npy»XWHbI 34eCh MPUMEHAETCA
MarHWT NpOMoOpLUOHaNnbLHOrO [eWCTBWA, Ha KOTOpPbLIA Ha
CTPOEH BCMOMOraTenbHblii KOHYC NpeaBapuTenbHOro ynpa:
BNEHUA.

Perynupoeka paeneHWA B rnmapocUCTEME OCYLLECTBNAETCA
C MOMOLLbIO KManaHa MponopuMoHansHOro AeicTBUA U 33
BWUCKUT OT TOKa. Yem Bonblue BXOAHOW TOK, Tem BonbLue cu-
na MarHuTa , TeEM Bbllle AaBneHue.

Ha puc. 3 n3o6paxkeH GNOK NpeAensHOro AaBneHuA, 3aly-
LIaIoWKiA rMapocUCTEMY OT 3a6pOCOB AaBEHWUA, Hanpumep,

e

Puc. 3

~
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KnanaHb! NponopunoHanbLHOro AenucTeuA

fpW BbIXO/E M3 CTPOA 3M1EKTPOHHOI O YCTPOUCTEA.

[lnA ynpaBneHuA MarHUTOM MPUMEHARTCA YCUNUTENb TOK3,
tn VT 2000. B ycunuTene WMeOTCA ABa MNOACTPOEYHBIX
KOHJeHcaTopa ASIA PErynMpoBaHnA Hynesoro U Makcumans-
HOrO TOKa.

[laBneHne B rugpocucTeMe MOXKET perynupoBaTbCcA C Mo-
MOLLbH AMCTAHLMOHHOro MOTeHUWOMETpa, NOAKMAYEHHOr O
K yCUnuTento.

OcHoBHbIE XapaKTepUCTUKH

Tunopasmeps! 10, 25, 32
Pabouee paBsneHue no 315 Bap
Pacxon po 600 n/munH

Kpome nNpefoxpaHUTENbHOro KfanaHa ¢ MarHuTom npo-
NOpLMOHANBHOrO AEACTBWA MMEETCA elle W PelyKUMOHHbIA
KnanaH NponopuvoHansHoro AedcteuA (Tunopasmeps: 10,
25 un 32).

[lByxX000BOM KnanaH perynupoBaH1A NoToKa ¢
cepBOfiBUraTenem NOCTOAHHOMO TOKA

2FRE

3TOT ABYXXOLOBOW KnanaH perynupoBaHuA NOTOKa NpuBo-
AWTCA B AEWCTBME cepBOABWraTeneM MOCTOAHHOrO TOKa.
Ero cneayeT Takyke OTHECTM K KnamaHam NponopuvoHans-
HOro AEeHCTBUA.

.

YcnoBsHoe
obo3HayeHue

»

MuppaenuWyeckaA vacTb, ABYXXOAOBOW KnanaH perynupo-
BaHuWA NoTtoka 1, BbINOMHEH B BWAe KnanaHa perynuposa-
HuA notoka Tvn 2 FRM (pwc. 4) (cm. noTouHbie kKnanaHst ).

PerynupoBaHve NpOTOYHOrO CEYEHWA B OKHe Avadparmsl,
T.e. NPMBOA KynayKa OCYLUECTBNAETCA C MOMOLULID CepBO-
ABMWrartena NocTOAHHOro Toka 2.
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KnanaHbi NponopuvoHanbHOro AencTeuA

Kyna4ok u cepBofBuraTens coeivHeHsl Apyr ¢ ApYrom ne-
pepadei.

MpeunsnoHHbIA noTeHuMomeTp 3, ¢ MOMOLLLID KOTOPOTo
ocyllecTenAeTcA 0BpaTHaA CBA3b MO NONOXeHuro Auvadpar-
Mbl, COEAWHEH C NPUBOAHLIM Banom Kynadyka.

Yron nosopota coctasnAer 300° ana obuwero awanasoHa
pacxopa U KOHTPOAWPYETCA ¢ NOMOLLBIO AECATUMHOW LUKa-
Nbl, YCTAHOBNEHHOM B CMOTPOBOM OKOLIKe 4 Kopnyca Kna-
nava. KnanaHbl perynuposaHuA notoka tun FRE npume-
HAKOTCA KaK B CMeAALLMX CMCTeMaXx perynvpoBaHuA, TaK u
B CUCTEMaX [MCTaHLMOHHOrO MPOrpamMMHOro YnpasseHuA.
YnpagneHue cepBoaBuraTenem OCYLIECTBARETCA C NOMOLLbHO
onepaunoHHOro ycunuTensa.
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CepBoknanaHbl

MonATHe "cepso’’ npuobpeno B Halle BPEMA LUMPOKOE pac-
npoctpaHeHue. Kak npaBuio, 310 NoHATHE ynoTpebnAeTcA
g KauecTBe OBO3HayeHWA MYHKUMW Npeobpa3oBaHWA cna-
foro curHana Ha BXOJE B CUNbHbIM CUrHan Ha BbiXoae.

HauBonee w3BecTHO pYyneBoe cepBOYrpasneHwe asTOMO-
6UnA, rae pynb MPUBOGHAA cCuNa KOTOPOrO Heeenuka, ne-
pesaer Ha koneca Gonbluoe ycunue.

To4HO TaK»Ke Aeno obcTouT KU B CEPBOrvUpaBnuKe.

BLIXOQHOM CMrHan manoit moliHocTu, Hanpumep, 0,08 saTT,
npeobpa3yeTcA B aHanoroBbld CUrHanN MOLIHOCTBK B Hec-
Konbko coT wkunosatT. OaHako, cepBOKNanaHbl Mpume-
HAKTCA HE TONBLKO B aHanoOroBOM YMpaBneHuu.

B oTnuuMe OT KNanaHos NPOMOPLWOHANbHOro eUCTBUA OHU
NPUMEHAIOTCA TMNaBHbIM 06pa3soM B 3MeKTporuipaenuyec-
KMX CMCTEMAx PerynupoBaHuA (cneafAliyx cucTemax) , Ham-
pUMep, B cucTeMax crabunuzauuun (yaep)kaHue B 3a0aHHOM
NOMOXEHWM MOJM, HarpyKow) W B cMCTEMax perynuposaHuA
ckopocTH (NoaaepskaHme 3a0aHHOW CKOPOCTH) .

MockonbKy MOHATWA ‘'yrpaeBneHwe'’ u '’ perynuposaHue’’
(cnexkeHwe) yacTo nyTalT, HEOBX0AWMO BKpaTLE NOACHUTD
3T MOHATUWA.

Mon TepMyHOM " ynpasneHue'' B TEXHWKeE aBTOMATMHECKOro
perynupoBaHKA crnefyetT MOHWMATL CUCTEMY, 3a3AalOLLYIO
HY>Hbi napameTp. To ecTb AEHCTBUTENLHOE 3HAYEHWe B 3a-
JaloWMX cucTemax (cucTemax yrnpageneHWA) He KOHTponu-
pYeTcA W He UCMpaBnAeTcA.

”pMMep W3 rUapaBMKuv: Ha NOTOYHOM KrnanaHe 3aAaeTcA
yCTaHOBOYHOE ABUXKEHME, OT KOTOPOr O 3aBUCUT pacxon »xua-
KOCTH.

B cnenAusei cMcTeMe (cucTeMe perynupoBanua) Mol MMeem
33aHHOe BXOAHOE 3HaueHue W [AeNCTBUTENbHOE 3HaveHwe
(perynupyemaa BenuuuHa), KOTOpOe MOCTOAHHO WM3MEpPA-
eTcA, npeobpa3yeTcA W CpaBHWBAETCA C 3afaHHbIM 3Haue-
Hvem. B cnyyae OTKNOHEHWA [EACTBWUTENLHOMO 3HA4YeHWA OT
3afaHHOr0 [JAeTCA CWrHan pa3HoOCTW ABYX 3HAYEHWW, W Cu-
cTEMa perynvposaHuA BHOCUT NOMNpaBKy.

Takum o6pa3om, 3apaueit cnegAwein cuctembl (cucTemel
perynupoBaHuA) ABMAETCA NOCTOAHHAA KOMMEHCaUWA aen-
CTBUTENBHOrO 3HaYeHWA B8 COOTBETCTBUW C 3aAaHHbIM W KOp-
peKLUMA NomMex.

ManbiiA 3neKTpUYECKWUIA CUrHan Ha BXOAe CepBOKNanaHa B
aHanoroBOM YCTPOWCTBE NpeobpasyeTcA B ruipaBiuyecKun
curHan Ha seixoge (naBneHuve, pacxod) .

PacnpepenurensHble cepeoKnanaHsl

JlsyxcTynenyatsie cepgoknanansi. B cepedure (sHuzy) or-
denbHO nNpedcrasreHa nepeas CTyNeHs CepeoKIanaHa.

/ Puc. 1 @

e ‘.‘.‘.'.‘.'.'.'.."'.'.’.‘.:.:.‘.l:.:.‘.:{ B
]

BOOOSOEN 1

®©

\_ _/

JByxcTyneHuaTble pacrnpefenuTenbHble CEPBOKManaHdel coc-
TOAT U3 NepBOM cTyneHu (anekTposauratens 1 u ruapoycu-
nuTens 2) v BTOPOA CTYNEHU.

MoacHum BHauane nepeyto cTyneds (puc. 1).

OnexkTpoasuratens 1, COCTOALMIA U3 NOCTOAHHOIO MarHuTa
3, KaTylweK 4 1 AKOPA C 3aCNOHKON 5, NpeoBpa3syeT Manbii
cWrHan Ha BxOJe B NPONOpPLMOHanbHOE ABWXEHWE 3aCNOHKU.

Akopsb 1 3acnoHka 06pasytoT 0AUH BNOK, KOTOPLIA KPenuT-
CcA K TOHKOM 3anactuyHoi Tpybe 6. Jta Tpy6a ofHOBpPEMEH-
HO repMeTusvpyeT ABWraTenb, OTAENAA ero oT ruapaenu-
yecKoW yacTu. NprUMeHAETCA CYXOW aneKTpoABUraTens.

JneKTpuyecKuin curHan Bo3Oy>KAAET KaTylWwKW MarHwta,
NPUBOAA AKOPb MPOTUB NPYXUHAIOWEMY ycunuu Tpybel,
B ABWXeHue. HanpaeneHue ABWXKEHWA AKOPA 3aBUCUT OT
3HaKa TOKa Ha Bxoge. MOMEHT cunbl, LEACTBYHOLWMWA Ha TPY-
By 1 ABWXKYLUMIA 3aCNOHKY, MPOMNOPUMOHAaneH BeNn4MHe ToKa
ynpasneHua. Koraa Tok ynpagnexva BeiKto4eH, Tpyba (B03-
BpaTHaA Npy»uHa) BO3BpallaeT AKOPbL M 3aCNOHKY B UCXOA-
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CepBoKnanaHbl

Hoe nonoxeHue. TakaA nepefavya ABWXKYLLErO MOMEHTa B
ABUratenAx Noaob6HOW KOHCTPYKUMM UMeeT pAA Mpeumy-
WecTB: OTCYTCTBME TPEHWA, Manblid rUCTepe3nc M rugpou-
sonAuMA aBuratenA (B pabouell cpefe OTCYTCTBYET mar-
HuTHOe none) . MNpeo6pa3zoBaHue ABUMKEHUA 3aCNOHKW B U-
ApaBNUYECKYIO BENUYMHY NPOUCXOAWT B ruapoycunutene 2.

B kauectBe rMApPOYCUNUTENA NPUMEHAETCA 3NeMeHT comnno
— 3acnoHkKa.

AnA HarnAAHOCTY NOACHUM ero YHKLUMI0 Ha NPUHLUUNWAND-
Hoi cxeme (pwuc. 2).

3710T 3nemeHT cOCTOMT W3 ABYX Heperynupyemsix conen
D1 v aByx perynupyembix conen Dp. BosHukawllee Ha
obenx CTOpOHax AaBfieHWe ynpaBneHWA pgt PerynupyeTtca
¢ nomouwsto conen D1 u Do (= nageHuto HanpAkeHWA, pe-
rynMpyeMomMy c MOMOLLLI 3NEKTPUYECKOro COMpoTUBIe-

Puc. 2 D

2 D2
et ! o || &S0 2
Sﬁ—ylj%_rj

PA

HuA) . MockonbKy conna WMelT OQHAaKOoBOe ceveHue, TO
NaBNeHWe Haf connamu nagaetT OAMHAaKoBO ( Hanmpumep,
pst = 1006ap, pa = 506ap, T = 0).

Korpa 3acnoHka P npuxoauT B ABW>KEHWE, PACCTOAHME MEX-
AY HeW W perynvpyembiMiU COMAaMKU YMEHbLUAETCA, Hanpu-
Mep, 3aCNOHKa ABWXXeTCA BNEBO.

PaccToAHue mexxay 3acnoHKoin v connom Do, pacnonokeu-
HOM CneBa, YMeHbLLUAeTCA, a8 MexAy 3acCNOoHKOA W connom
Do, pacnonoxeHHoM cnpasa, yBenuuusaetcA. MameHeHue
[0aBNeHWA pA WM PR NpovcxoauT B oGpaTHOM MOpAAKE.
[asneHve pp yBenuuuBaeTcA, a AaBneHWe pg YMeHbLuaer-
cA. B kavecTBe curHana ucnonb3yeTcA nNepenaj AaBneHuA

PA — PB-

Ha pmarpamme nokasaHO W3MeHeHWe AaBneHuA B 3aBUCH-
MOCTH OT W3MeHeHUA nojauu pabovei KUAKOCTU Ha BXOAe
(puc. 3).

Pexxum paboThl conen TOYHO cornacosaH. Takum obpasom,
nepenaj AasneHwA npeacTagnAer coBoil nuHelHylo rpadu-
YECKYH XapaKTepuCTUKY NocpeacTBOM TOKa.

Cuctema conno — 3acnoHKa u3obpaxkeHa Ha pucyHke 1,
nosvumAa 2.

Mopaua paboueit >XUAKOCTW B KOHTYpP YNpaeBneHwA nNpowus-
BOAWTCA uepe3 TOYKY noaknwueHua P. XuakocTe npoxo-

AT yepe3 He6OoNLLON 3alWUTHBIA unbTp 7, NOCTYNaA BHa-
yane B Heperynupyemsie conna 8 u saTem B perynupyemsie
conna 9.

Cbem paBneHwdA pA W PR MPOU3BOAWMTCA MEXAY Heperynu-
PYEMLIMU U DErynupyembiMi COMNamu 4epes TOYKW MOA-
KknoveHnA Agt 1 Bst.
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3707 nepenaa AasneHWA MNepeAaeTCA Ha MOpLUeHL ynpaene-
HWA BTOpOW cTyneHun (puc. 4).

.

O-: | = . - ;

Asyxcrynenyarsitl cepeOKNanaH € UEHTPUPyrowumMu npy-
wuHamu (Bapomerpuveckas 06paTHad ceAss ).

YcnoBHoe
ob03HavyeHwve MO ‘

Ol 4
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CepBoknanaHsl

[lBuratens ynpaeneHma 1: npeobpasosaHue ToKa i
B PacCTOAHUE 5

MMapaBaMyYecKuin yeunutene 2: npeobpasoBaHue paccToA-
HMA §
B Nepenap aasneduA Ap

Bropan cTyneHb 3: npeobpasosanHue nepenaaa
paeneHwA Ap
B pacxos Q.

Bropas cTyneHb npeactaBnAer cobok 30M0THUK, MNOpLUeHb
ynpasnednA 4 KOTOpPOro MOMeLLaeTcA B W3HOCOCTONKOMN
BTYNKe (B APYrOM MCNONHEHWW MOPLUEHb HAXOAUTCA HENoC-
PEACTBEHHO B KOPMYCe 30M0THWKA) U LEHTPUPYETCA ABYMA
H@KUMHBIMU Npy>kuHamu 6 1 7. MNoplueHs v BTynKa ynpas-
fleHWA NPUTMPAOTCA TakUM 06pasoM, YTO AOCTUraeTcA nou-
T HyNneBoe NepekpbiTue. B 3aBucHMOCTA OT TUNA ruapocH-
cTeMbl Ha NPaKTUKE MpUMeHAETCA HeBONbLUIOE NONOXKNTEND-
HOE MNK OTpULUATENLHOE NEPEKPbLITUE.

Mpu HYNEBOM CWrHane Ha BXOfe MepBOW CTyneHu (i =0)
33CNOHKA HAaxoauTCcA B cpeaHem nonokeHuu. [lasrneHue
MeXAy HeperynuMpyeMbiMA W perynupyemMbiMi  connamu
oavHaxkoso (pA = pB).

Ha o6e CTOpPOHbI NOPWHA YMpaBneHA AedcTBYeT 0AMHAKO-
goe gasnerve. MNoplueHs HaxoAUTCA B HelTpankHOM nmono-
weHun. Touku nogkniodeHua P, A, B u T npu Hynesom ne-
PeKbITUM, M306P@XEHHOM Ha PUCYHKE, 3aKpeiTkl. Korpa no
CUrHany ynpasfeHuA 3acnoHKa yXOAWT BNeBo, AaB/ieHWE B
nonocTv NpyxwHsi 6 BO3pacTaer, a AasBneHWe B NONOCTH
npy*uHbl 7 naaaer. MNepenaa aasneHwA 3acTaBnAET NOPLUEHb
ynpaeneHnA 4 [BWraTbCA BMpasO B HanpaBneHWK NPY>KuHbl
7 §o Tex Mop, NoKa curbl, AeACTBYOLULME Ha 06e CTOPOHb!
noplHA, He ypasHosecATcA. lMopleHs 3aHAN 3apaHHoe No-
noxeHuwe. Yem Gonblue Nepenag faBneHUA, TEM CUMbHEE CUr-
Han Ha BxoAae, Tem 6onblle ABUXKEHWE NMOPLUHA B TOM Uin
WHOM HanpaeneHuu. Yem Gonblue XOA NOPLWIHA, Tem Bonblue
ceyeHue OTBepcTMA KaHana P — A unu P - B, Tem GonbLue
pacxod, TeM BbilLe CKOpOCTb NoTpeGuTenA. C nomMouwsio
yCTAHOBOYHBIX BUHTOB 8 M 8 MOXHO CHapy»u perynupo-
BaTh CUNY HaTAXKEHWA MPYXWHbI U, CNEAOBATENbHO, NOMNOXKe-
HME NOPLUHA OTHOCWTENBHO pacnpefennTensHOR KPOMKM.

Mexaruyeckan o6patran ceass (puc. 5)

B 3TOM cnyuae MopLUeHb YNpaBneHuA COefiMHeH BO3BPaTHOM
NPY)KWHOW C ABUraTenem yrpaBneHuA nepsoii ctynedu. Cu-
Na HaTAKEHMA BO3BPATHON MPYXUHLI MPOTMBOAGACTBYET
yeunuio aeuratenA. Korpa nopiieHb 3aHWMaet Tpebyemoe
nonoeHue, OEWKYLLMA MOMEHT gBuratens paBeH w3ruba-
OWEMY MOMEHTY BO3BPaTHOW MpY>WHbl. 3aCNOHKA Haxo0-
AMTCA B HeWTpansHOM nonokeHun. OTO paBHOBecUe Cun
sefeT K PpaBHOBECMIO [aBneHwA ynpaeneHwA, 6naroaapr
yeMy MOpLLUEHb YAEPXKWUBAETCA B HY>XHOM nonoxeHuw. To
£CTh XOJ NOPLUHA W pacxoj NponopunoHanbHel TOKY Ha BXO-

Ae.

C NOMOLEID PErynupyoLlMx YCTPOWCTB BTOPOA CTyNeHw
MOMHO TOYHO OTPErynupoBaTh MONOXKeHWe pacrnpeaenuTens:
HbIX KPOMOK OTHOCWUTENbLHO MOPLUHA.

YcnoeHoe A B
0b0o3HaveHme
I
)CC

II/
T Ty

KnanaH B NICXOAHOM NONOXKEHWA
3acnNoOHKa BblABUHYTA
nopLweHb 3aHAN 3aAaHHOoe NoNnoXeHune

Puc. b

p1Re

®

TAP B
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i
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©
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CepBoknanasubi

—

Puc. 6

-

OnekTpuyeckan ob6paTHan ceAzb (puc. 6) .
1 — nepean cTyneHs, 2 — BTOpaA CTyNeHb, 3 — TPETLA CTYNeHb.

TpexcTyneHyaTsii CepBOpPacnpesenuTeb ¢ INeKTPUMECKOW oBpaTHON
CBA3bLIO.

BbiaBuxKEHWE MOPLUHA YMpaBneHWA pPerucTpupyeTcA CucTe-
MOWM NaTYMKOB nonoxeHwAa 4 M yepes yCUNUTenbs CPaBHUBA-
eTCcA C 3agaHHoOW senuuuHol. [ANA M3mMepeHWUA MONOXKEeHWA
fIOPLUHA Yallle BCEro WCMOMNb3YHTCA MHAYKTUBHBIE AaTYMKY,
KOTOpbIE MOCLINAKT 3NeKTPUYECKWUA CUrHam, nponopumo-
HanbHbIA NONOMXKEHWUIO MOPLUHA.

CepaeyHUK AaTyMKa YCTaHaBNMBAETCA HENOCPeNCTBEHHO Ha
NOpLUHe YynNpaBrneHwAa W MOXXeT perynuposatecA. [pu aBu-
>KEHMM MOPLUHA C MOMOLLBH CepAeyHMKE B KaTyLLIKax aaruv-
KoB, paBoTawwmx Ha NepemMeHHOM TOKe, BO3HWKaeT pas-
HOCTb HanpAMeHuA. DTOT INEKTPUYECKUIA CUrHan, nponop-
UMOHaNbHLIA OBWXKeHWo noplHA, obpabaTbiBaetcA cOOT-
BETCTBYIOLLEH 3NeKTPOHHOR anhaparypoﬁ W NocTynaet Ha
cepBOKnanaH B8 BWAE CUrHana OTKNOHEHWA OT 3aAaHHOro
3HaYeHWA.

Ha pucyHke 6 wusoBparkeH TpexcTyneHuYaTbid pacnpegenu-
TeNbHbIW cepBOK/anaH. BTopaA cTyneHb CAYXXWT ANA ynpa-
BfIEHWA OCHOBHOrO MOPLIHA, HAXOAALLErOCA B TPETbeW CTy-
neHu. 310 HeoBxoaumo AnA obecrieyeHWUA BGbICTPOTLI Mepe-
KnHYyeHwA npu Gonblwoi nogave pabouel »kuaxkocty (Tak
e KaK B pacnpeenuTensx-30MoTHruKax ) .

OcHOBHble XapaKTPeUCTHUKH :
Tunopa3smepsbi 8 — 32
Pabouee naBneHue no 315 6ap
Pacxop, no 700 n/muH

MogkntoyeHue craHpapt ®PI DIN 24 340
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HanopHble cepBoknanaHbl

Ha pucyHke 7 u3obBpaxeH TpexxoAoBOW HanoOpHLIA CEpBO-
KNanaH AnA MOHWKEHWA AaBNEHWA Hacoca B COOTBETCTBUM
C jaeneHvem notpebuTens MpPONOpPUMOHANbLHO 3NeKTPUYec:
KOMY CUrHany Ha Bxoje.

4 | )

L /

1 — nepeaa cryners

2 — 8TOPaA CTYNEHb C NOPUIHEM PE2YNUPOBAaHUSA Oa8/EHUR.




CepBoKnanaHbl

YcnoeHoe 0603HaveHue

A
=3
| {

44
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ol 1l
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B KauecTBe 3MemMeHTa YMpaBneHuA WCMonb3yeTcA nepsan
CTYMEHb, aHANOruuHam CTYMeHW, TIPUMEHAEMOW B pacrpe-
JenuTenbHbIX CepsoKfanaHax. Perynvpytownid nopiueHs 3
HaxoauTcA BO BTYNKe ynpaeneHwa 4. Koraa curHan Ha Bxo-
[e paBeH HYMio, Ha NeByto TOPUEBYIO MOBEPXHOCTE 5 NopL-
HA ¥ Ha MoNoBuHY NoBepxHocTy 6 (Konbuesan NoBEPXHOCTh),
pacrionoeHHOW HanpoTWB, TMOAAETCA MONOBWHA AaBNEHWA
ynpaeneduA. OcTalowlanca MonosuHa TOpPLEBOA MoBepx-
HOCTW MOPLUHA COEAWHAETCA C TOYKOW MOAKMIOYEHWA Awn
BLINONHAET (DYHKLMIO TMAPaBAMYECKON obpaTHOW CBA3W.
MopleHb ynpaBneHusA MepemellaeTcA BNpaeo A0 Tex nop,
noka nasneHve B MarucTpanu notpebutend A He AOCTUMHET
NONOBMHbLI AaBNEHWA B rMApPOCUCTEME.

[aeneHue B noTpebuTene HapacTaeT Wnu mNapaeT no mepe
BLIABWIKEHMA 3aCNOHKMW A0 TeX Mop, NMoKa nopLueHs He npu-
LeT B COCTOAHME paBHoBecuA. Perynupyemoe AaBneHne B
Touke A cocTaBnAer pT < PA < PSt -

0cTupoBKa BCEX Y3NOB KnanaHa Npou3BOAUTCA U3BHE. 310
No3BONAET MPOU3BECTH HCTUPOBKY rpachMyecKon xapakre-
PUCTUKM AaBMeHWA, Ha PasHWLy OT KnanaHa cTaHAapTHOro
WCMONHEHWA, TaKuM 0Bpasom, YTO KOrfa cuUrHan Ha BXOofe
paseH HYIO, AaBMeHWe B TOUKE NOAKMHOUEHNA A Tak>ke pas-
HO HYTIHO.
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fMapoaKKYMYNATOPbI

[MAPOaKKYMYNATOP CAYXWT ANA HaKOMneHwA HaxogaALen-
¢ Nod AaBneHuWem pabouel XMAKOCTW WU nocneaytoLuen oT-
jaun ee notpebutento. B ruppaBnuueckon cructeme aKKy-
MYJATOP MOXKET BbIMOMHATL PasuyHbIe dyHKUAN.

Hanpumep :

— TMapoaKKYMYNATOP MPUMEHAETCA B KayecTBe pesepsa
Hax00Awelcs noo 0asneHuem paboyed wudxocTy. B aTom
cnyyae rMapoHacoc He MPOW3BOAUT paBoTy B MaKcumans:
Hom pexkme. OH BbINONHAET MEPUOAUYECKYID paboTy no
HaNoONMHeHWo rMApoaKKyMynaTopa, ecnv B npouecce pa-
60Tbl KONWYecTBO pabouer XWAKOCTW B rUapocucTeme
MeHblLE nogaun ruapoHacoca. Korpga TpebyercA makcu-
ManbHaA nogaka, TO HeOCTaloLLee KOnM4ecTBo paBoded
WUAKOCTM MOCTYNaeT U3 rMAPOaKKymynaTopa. To ecte
rMAPOaKKYMYNATOP 3aMeHAET BbICOKOMNPOW3BOAUTENL-
HbIli Hacoc ¢ NPWBOAOM BOMBLLIOW MOLWHOCTH B TeX Cny-
yaAx, Korga Heobxoaumo o6ecneunTs MaKCUManbHyto
nopfavy *xuaKocTu.

— Kpome TOro, rMapoakKymynatop MPUMEHAETCA B Ka-
yecTBe agapuliHO20 a2pezaTa, KOTOPbIA B CNyyae Bbix0Aa
W3 CTPOA rMAPOHAcoca WK NpWBOAA ruapoHacoca obec-
neyusaet GecriepeGoMHyt0 paboTy BCEW TMAPOCMCTEMbI.

— [lanee, rMAPOaKKYMYNATOP MPUMEHAETCA ANA KOMNEH-
cayut NoTeps OT yTeYKU B LeNnAX NOLAEPMHaHWA OAMHE-
KOBOrO AaBNEHWA B TeYEHUE ANUTENLHOTO BPEMEHU,

— AR KomneHcayuu 06sema paboyel MUOKOCTU NPU Tem-
neparypHbix KonebaHuAX, Hanpumep, B 3aKpbITOW rva-
pocucTeme,

_ ANA YMEHbLEHUA NUKO8 0asfleHdua Npu NepeKiioueHnu,
_ ONA YMeHbWEeHUA nyfscayuu v KonebaHwi AasneHwA B

rUApOHAacocax,

— ANA KOMMeHcayuu 3Hep2uU TOPMOMEHUA .

CyLecTBYHOT rMAPOAKKYMYNATOPb! CNEAYIOWNWX TUNOB

. Hrree,

® @ 6 ® 6

qc. 1 W

2py308bie 2U0POAKKYMYTATOPS!
NPYMUHHbLIE 2UOPOaKKYMYIATOPbL
NnopuwHessle 2UPoaKKyMYyNATOPsI

2UOPOAKKYMYATOPS! C 27acTUYHOU Kamepod .

O A W N

mMemMBparHble 2UOPOaKKYMYNATOPS!.

[py30Bbie U NPYXWHHbIE FTMAPOAKKYMYNATOPLI B NPOMBILL-
NEHHOCTH NOYTH He NPUMEHAOTCA.

Yawe BCEro MpUMEHAKOTCA rasosble MMAPOaKKYMYNATOPGI.
B raszormgpaBfvMYecKUX aKKYyMYNATOpax 3Heprua Hakannu-
BaeTCA B pe3ynbraTe CXKaTwuA rasa (azoTa) . B 3aBucumocTu
OT KOHCTPYKUMM paznuuaoT nopLiHeBble FMAPOaKKyMynA-
TOPLI, TMAPOGKKYMYATOPLI C 3NaCTUYHOW Kamepon v Mem-
©paHHbie TMAPOaKKyMYNATOPbI.

MopwHeesie TMAPOAKKYMYIATOPbI

MopluHeBsle rMAPOaKKYMYNATOPbI NPUMEHATCA NpY Hanwu-
4y BONBLUMX KOHCTPYKTUBHbLIX O6BEMOB M pacXoAos. a3
n pabouad KUAKOCTb OTAEneHbl ApYr OT Apyra ceobopHo
ABWMNKYLIMMCA NopluHem. MoplueHs HaXOAUTCA B LMIWHAPW-
yeckoi Tpybe 1 repmMeTU3UpyeTcA C NOMOLLBI0 MaHXKETOK.
MakcumMansHOe COOTHOLLUEHWE [aBMNeHWA, T.e. OTHOLUeHWE
AaBNEHVA ra3a K MaKcUMansHOMY AaBneHuto pabouei ui-
kocTu coctaenAaeT 1:10. [JaeneHue HanonHeHwA rasa AomkK-
HO BbITb Ha b Bap MeHbLwe paboyero AaBNeHWA.

MemBpaHHble FMAPOaKKYMYNATOPbI

Mem6BpaHHbie TWAPOEKKYMYNATOPLI MNPWMEHAIOTCA  NPK
HanWuuu mManbix 06beMOB, Hanpumep, ANA YMeHbLUIEHWA
BubBpauun 1 CHVDKEHWA Nynbcauun. Kpome Toro, membpaH-
Hble TUAPOAKKYMYNATOPEl MPUMEHAIOTCA B KOHTYpax
ynpaeneHua. PasfeneHune cped B HUX, KaK Mpasuno, Npous-
BOLMTCA C NOMOLLLID MembBpaH ctiepuyeckoro Tuna.
MakcumanbHoe cooTHoLWweHWe gasneHva coctasnAet 1:10.

I MAPOAKKYMYNATOPELI C 3NaCTUYHON KamMepoW
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MMapoakKyMmynaTopbl

/ Puc. 2 gm =

i _/

YcnosHoe o603HaveHune

MMapoaKKyMynAToOpbl C 3NacTUYHON Kamepoi obnaparT
abcontTHOW repMeTHMYHOCTLIO, BUCTPOAEMCTBMEM W MNOYTH
NoNHON 6e3MHEPLUOHHOCTLIO.

B ruapoakKymMynATopax € 3nacTMYHOW Kamepoi asoT u pa-
60uan XWAKOCTL OTAENEHb!I APYr OT ApYra 3aMKHYTOR 3na-
CTUYHOM Kamepol, umetoLein opmy GannoHa. a3 HaxoauT-
cA BHYTpW Kamepbl. MakcumaneHasa cTerneHb CXaTWA cocTa-
gnAet 1: 4.

Ha pucyHke 2 un3obparkeH rupoakKyMynATOp € 3nacTuy-
HOW KamepoW, COCTOALLMM U3 cTanbHOro 6aka 1 ¢ noaeofom
pabouei XKMAKOCTU 2, TapenbyaToro KnanaHa 3, anacTU4HOM
Kamepw 4 1 KnanaHa rasa 5.

JnacTuyHaA Kamepa 4, B KOTOpOW C MOMOLLBLI KnanaHa 5
cospaetcA npeaBapuTeNnsHOe HanpAXKeHWe, MOMHOCTbIO 3a-
nofHAeT cTaneHOW 6akK, 3aKpbiBaA TapenbyaTbliil Knanad
(puc. 3). Tapenb4aTelid KnanaH NpPenATCTBYeT BbIXOAY Ka-
Mepbl HapyXy W NpefoxpaHAeT ero OT MexaHWYeckKux nos-
perkaeHun.

Koraa paBsneHwe B ruapocucTteme AOCTUraeT BelMWuYMHbI Aa-

BNEHWA ra3a, XXMAKOCTb Yepe3 Tapenb4aThlil KnanaH cTexaer
B rMapoakKKyMYNATOp, CXKUMaA asoT B kamepe (pwc. 4).
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Puc. 5

L _/

MNMpu oT6ope paboyel »MUAKOCTW INAcTUYHAA Kamepa CHOBa
yBenuuusaeTcA B pasmepax (puc. B). [JasneHwe rasa u,
crnegoeatensHo, AaBneHue B rMAPOaKKYMYNATOPE COOTBET-
CTBYET 3aKOHY TEYEHWA razoB:

p * VM = nocroAHHoe

fdaBneHuwe rasa

hel
I

obbem rasza

Il




MMapoakKyMynATOpbI

Ecnv coToAHWe rasa W3MeHAETCA MeANIeHHO, TO ecTb ecnu
NPOMCXOAWUT NOMHbIK TeNnoobmeH, TO TaKOW NPOLECC Ha3bl-
BAGTCA U3OTEPHBLIM .

TemnepaTypa rasa He MeHAGTCA.

Mokaszatens n= 1.

pu pabote & aduabatHom pexcume TennoobmeHa ¢ OKpy-
KatoLLlei Cpefoi He NPOWUCXOAMUT, TO €CTb TENNOOBMEH Mex-

Ay ra3soMm B KaMmepe ruapoakKymynaTopa w OKpY>KatoLLei
cpefoil HeBO3MOXKEH. Takoe COCTOAHMe HacTynaeT Toraa,
KOrfa KOMMPECCHA WNW pacluMpeHue rasa NpoTeKarT OYeHb
BbICTPO.

Mokasatene N= kK = 1,4

YpagHeHuerasa pq - V0 = pp - VN

370t npouecc u3oBpaker Ha aurpamme P-V  (puc. 6).

- )

Puc. 6

L

PE—

l N N =1 nzoTepMHbLIA UKKA
pa-— ——— — “Y=n=« =14
| | apwabaTHbIA LMKN

l |

k vq Vo ’v )

3meHeHWUa COCTOAHMA Ha NPaKTUKe NPOUCXOAAT B 3aBMCH-
MOCTW OT CKOpOCTW OTBOpPa KMAKOCTW B AuanasoHe Mexay
aauabaTHON M M3OTEPMHON KpuBOW. Takoe M3MeHeHWe Cco-
CTOAHWA Ha3bIBaOT NOMUTPONHBIM .

BenuumHa nokazaTtenAa n coctasnAet ot 1 po 1,4.
(1< n< 14)

PacueT rvApOaKKYyMynATOpa MPOM3BOAMTCA MO copmyne
rasa:

KOHCTPYKTWBHAA EeMKOCTb, NonesHulii obbem wu AaBneHve
HanonHeHWA B 3aBMCMMOCTM OT MWHUMAanNbLHOro W MaKcu-
mansHoro pabouero aaeneHusA. C MOMOLBIO rpadMyecKux
XapaKkTepUCTUK BHeLIHed paboTel FUMAPOAaKKYMynATOpa
MOXXHO MONY4WTb 3TK AaHHbIE HEMOCPEACTBEHHO Ha Auarpam-
me (puc. 7).
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MMapoaKKyMynAaTopbL!

[laBneHve HanonHeHuA (nNpenBapuTensHOe HanNpAXeHue ra- NPOM3BOAHAA AABNEHWA W eMKOCTW Kamepbl [aBMeHWA
3a) pomxHo coctasnATe 0,7 — 0,9 MuHMManNLHOMO fAaBneHuA. p-| > 200 po 1000.
Mepen ne K -
b0 < 0.9 x p1 pep, MepBbIM MYCKOM MMAPOaKKYMYNATOPLl HeoBXo
AVIMO TMOABEPrHYTh OAHOPAa30ROMY KOHTPONIO.
roe: po — MAaBneHwue HanonHeHuA pynna D:
{ NpeaBapuTenbHOe HanpAXKerye rasa) MakcumansHO onycTUMoe paboyee AaBneHue CBbiLLe
p] — MUHWMMansLHOe paBovee fasneHne 0,5 bap,
NpOM3BOAHAA OABMEHWA M EMKOCTM Kam
p2 — MakcumansHoe paboyee fAaBreHue P A a SREL ApSneHH
p - | > 1000.
! ; Mepen nepBbIM NYCKOM rWAPOaKKYMYNATOPbI HEOBXO0-
azom, yaoaertca OXPaHUTL 3NACTUHHYIO Kame-
aKum oop: - FAAETEA. IPeLoxpa ¥ AVMO TMOABEPTHYTE OAHOPa30BOMY KOHTPOMIO W 3aTeMm
Py OT MeXaHU4ecKux MOBPEeXKAEHWH, BOZHUKAKWUX B Tex R DHD BT,
cnyyamx, Korpa Kamepa paBotaeT B 6AM30CTV MacnAHOro
KnanaHa.

Yem mMeHbLIe nepenag faBneHuA Mexay p2 U p1, Tem GOJ'II:-.‘ gm«e UEMERRATER SRetiaT PIEBNPHRITAILARES USSnbpia
noKa AnA ruapoakKyMynAToOpoB.
Wwe nonesHbiit 06EM rMApPoaK KYMYyNATOpa.
Mpv NpUMEHEHWU FMAPOaKKYMYNATOPa B rMApOCHCTEMAaX
Heobxoaumo cobniogars onpeeneHHble npasuna Besonac-
HOCTH.
Ha Bce ruapoakkKymynATOpLlI PacrpoCTPaHAKTCA Npasuna S - A
TexHuKm GezonacHoctn (UVV,13.5 HanopHbie pesepsyapsl ). e ~
[

Hike NpMBOAATCA BaXKHENLUME NONOXKEHWA M3 ITUX Npasun.
— KaabliA HanopHbIA pesepByap AOM¥KeH BObiTb OCHaLUeH

COOTBETCTBYIOWMM MaHOMETPOM, NOKa3biBaoLWMM pado- !

—4 1

w D <R

1

yee paBneHue. MpuyemM, MaKcUmManbsHo gonyctumoe pabo-
yee faBreHMe OMKHO MMeTb ocoboe oBo3HaueHKe.

M
(3pech pedb MAET O LOMONHWTENLHOM MaHOMeTpe, ycTa-
HaBNMBAeMOM Ha rMAPOaKKYyMynATope.)
T

— Kaablid HanopHblil pe3epeyap OOMKEH UMETL FOAALMA- P
CA MpepoxpaHuTensHbId KnanaH. Bo uabexkaHue HecyacT-
HbIX CNy4aes, BO3HUKALWMX U3-38 HENPaBUIbLHOMO NOMb-
30BaHWA, NPeaoXpaHuUTENbHbIR Knanad NnomMeupyeTcA.

= NOAKMIYEHME r'MAPOaKKYMYNATOPa
= MOAKNIYeHWe MaHOMeTpa
— MMpepoxpaHuTenbHbLIA KnanaH aonkeH GeiTh 6es 3anupa- nojKn4YeHune Hacoca

HUA. = noaKnw4yeHue baka

> - T =w
i

— B marucTpanAx Nojayy AaBneHus YCTaHaBnuBatoTCA XO- = KOHTpONEROE NopkinYEHe

pOLIO AOCTYMHLIE 3aMOpHble YCTPOWCTBA, PacnonoXeH-
Hble Ha MaKcumanbHo GMUM3KOM PaccTOAHWM OT Hanop-
Horo pesepByapa. Kawasii pezepsyap (ruapoakkymyna-
TOp) MOMKEH UMeTb OTAeNbHOE 3aNOpPHOE YCTPOWCTBO.

Ha cxeme cnpaBa BWAHO, 4TO MpeAOXpaHWTEnNbLHbLIA 3anop-
HblA BNOK MOXHO TO>e, Ha BbIOOP, pasrpys3aTb 3NeKTPUYECKN.

— Bce HanopHbie pe3epByapbl BOMKHbI MPOWTH KOHTPONb.

Mpynna A:

Jonyctumoe pabouee gaeneHve ceeiwe 0,5 6ap,
NPOM3BOAHAA [ABNEHMA W eMKOCTM Kamepb! AaBneHuA
p-l < 200,

FUAPOAKKYMYNATOP He NOABEPraeTcA KOHTPONH

p = MaKcMManbHO AOMYCTMMOE AEBNEeHWE B rMApPoaKKy-
mynaTope (He B ruapocucteme),

| = eMKOCTb Kamepb! AaBNEHWA TMAPOaKKYMYnATOpa
(Tunopasmep rugpoakKymynATopa) .

Mpynna C:
MakcumanbHo gonycTvmoe paboyee gaBneHue cebille
0,5 6ap,
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OcHacTka

CnoBo ‘‘ocHacTka'’ 3a4acTyl Bbi3bIBaeT HenpaBUilbHbie
NPeACTBABNEHWA O 3Ha4YeHWM NPUOOPOB, BXOAALUMX B 3TO
MOHATHE.

K HWM OTHOCATCA npeobpa3zoBaTenu, anemeHTbl ynpasne-
HWA, KOHTPOMbHblE W perynupylouune npubopsi U Apyrue
ycTpoiicTea, obecneunBarowime HagexHyo paboTy ruapas-
NAYECKUX CUCTEM.

PunbTphl

Cnega: HanopHbie QunsTpsl

Cnpasa: cnueHold puneTp

Cnpaga uzobpanceH unbTp NURUU C/1USE, BbINOIHEH-
Hbll 8 BUOE COBOEHHO20 PUALTPA C ONTUYECKUM 3718
KTPOUHOUKATOPOM 332DA3HEH UA.

HapexkHocTs paboThl rMApaBrUYecKMX YCTAHOBOK 3aBUCUT
0T YMCTOTbl FUAPOCUCTEMBI, TO €CThk OT chunbTpauvmn pabo-
yer >KMOKOCTH.

HasHaueHue hunbTpa cOCTOUT B TOM, 4TOBbl NOHW3NTL YPO-
BeHb 3ar pA3Heni paboyer XULKOCTU 40 HY>KHOW BenWUuHbI,

3aWKUTUB TaKKWM 06p330M OTAenbHblIE 3MEMEHTbI TMAPOCUH-
CTeMbl OT NpeXaeBpemMeHHOro M3Hoca.

Mpu a7OoM BGonblioe 3HakeHWe NpuobpeTarT cneaytouwime
thaxkTOops! :

— XapakTep 4acTWL 3arpA3HeHuA (pas3mepsl, mMatepwan),

— HWUCNO 4YacTuu,

— CKOpOCTb Te4yeHWA pabouel }KMAKOCTA B OTAENbHbIX 3ne-
MeHTax ruapocucTemel,

— JaBlneHue B rugpocucrteme, nepenapg gasreHun,
— 33a30pbl, KOHCTPYKTUBHbIE 0COBEHHOCTK.

WccnepoeaHuna pabovynx »KUOKOCTEW BCKPbLINA 3aBUCUMOCTL
mexay o6beMOM 3ar pA3HEHWI, Pa3MepoM WU YUCIOM YacTuLl.

B cooTBeTrcTBUM CO cTaHgapTamu SAE pasnuuarot 7 Kknac-
COB 3arpA3HEHWN

r Pasmep vactuy Konuuectso wacTvu Ha 100 cm® npobel/Knacca \
B MKM
0 1 2 3 4 5 6
5—-10 2700 4600 9700 24000 32000 87000 128000
10—-2b5 670 1340 2680 5360 10700 21400 42000
25 — 560 93 210 380 780 1510 3130 6500
50— 100 16 28 b6 110 225 430 1000
100 — 1 3 5 11 21 41 92 /
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OcHacTtka

YacTuusl M3MepAKTCA B MWKPOHax, MWNIWOHHLIX LOMAX
mMeTpa (MKM) . C NOMOLWbIO 3TOW eiMHULbI M3MEDPAETCA TOH-
KOCTb (hrnbTpauuu.

AB6conTHaA TOHKOCTb hUNbTPaL

Moa abconTHOM TOHKOCTBH thunbTpauMM crneayer MoHu-
MaTb BENWUYUHY, COOTBETCTBYHLLYIO AMameTpy camon 6onb-
WO wapooBpa3Hoi TBEPAOW 4HacTuubl, NPONycKaemMon
bunbTpom.

QuneTpyloWwKMe 3neMeHTbl U (hUNLTPOBanbLHbIE MaTepuansl

PunsTpst U3 Pa3IUYHBIX MaTEPUATOS.
CrnieeaHanpaeo: npoeoovyHas ceTka, bymaza, hunsTpoeans-
HOE METanIuyecKoe 80M0KHO.

Bce ¢unbTpoBanbHbLle 3NEMEHTbl MMEKT CKNaayaTyl KOH-
cTpyKuuo. Bnaropapa atomy ypaaetcA nony4uTb Gonbluyo
nNowWags NOBEPXHOCTK, Mankle rabapvTbl U BbICOKYH CTa-
B6unbHOCTL paboTbl hunbTpa.

MpoBonouHanA ceTKa

npOBDﬂO"IHaFI ceTKa caenaHa mu3 HEp)KaBEIOLLlEI‘;l cTanu.

Bymara

PuUnbTPO3INEMEHT COCTOMT W3 BYMaXHOro HanonHuTena.
ToHkocTe tunbTpaumn coctaenAetr 10 mkm. PuneTp yeTa-
HaBnMBaeTcA Ha onopHoi Tpy6e. Cknaagku Bymaru v onop-
Haa Tpy6a ofecneunBarOT AOCTaTOYHO BbICOKYH CTabunb-
HOCTb (hunbTpa. BymakHbie hMNLTPLI HE pereHepupyroTca
W nocne vcnonb3oBaHWA BbibpackbiBatoTeA. [Mo3TOMY MX ya-
e BCero NPWMEHAIT ANA NPOMBLIBKW MarucTpaned wunwm
nepeg NYCKOM YCTaHOBKUW B 3KCNNyaTauuio.
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MeTtannuueckoe BONOKHO

B KauecTBe marepuana MCMNonb3yeTcA MeTannuMyeckoe BO-
NOKHO. PUNLTPYIOWMIA 3NeMEHT U3 MeTannnYecKoro Bonok:
Ha o6nagaeT pAAOM NPEVMYLLECTB.

— 370 BbICOKaA MOLLHOCTL MOrNOWEHWA NpWU paBHOW nno-
Laau NoBepxHoOCTH hunbTpa,

— [ONroBeYHOCTb, FNy6uHHOE (hneTpoBaHue,

— TEepMOYCTOWYMBOCTb,

— yCTORuMBOCTb K 6ONBLUMM MNepenagam AaBneHuA,

— BbICOKAaA CTabUnNbLHOCTb.

MpumeHAeMbIE B rMApocMCcTEMax (UALTPLI PasnuUuarT no
MECTOMONOMKEHNIO.

Bcacbigawouwiue hunsTpsl

(1 j

nc.

g

@ YcnosHoe 0603Ha4eHHe

Hacoc

L _J BCACHLIBAOWMH

uneTp

. y

Bcacoisatowme punbTpel (puc. 1) ycTtaHasnusatoTcA BO BCa:
CbIBAOLWLEN MarucTpany Hacoca.

PUNbTPYIOWMIA INEMEHT UMeeT pe3bboBOe NOAKNHYEHME 2.
Xuakocte M3 Hacoca BcackiBaeTcA 4Yepe3 UNbTPO3feMeH-
Tom 3. OuuwieHHaA paboyan >XKWMAKOCTb NONagaet B rUAPo-
cuctemy 1. HepoctaTkom takoro chuneTpa ABMAETCA TO,
4TO AOCTYN K HEMY W, CNeA0BaTeNsHO, YXOo4 3aTpyaHeH. Kpo-
Me TOro, BCachlBawwWuii unsTp MeLIaeT BcackiBaHMIO pabo-
yel KmnaKocTu Hacocom. Cneayet oco6o yyecTb TOT hakT, uto
Mo 3TOW NpWYMHe BcackiBarowmMe hunbTpel HE MOTYT YCTaHa
BNUBATLCA HA Hacocax oOnpeaeneHHbIX TUMOB. TOHKOCTb

thunbTpauMu BcackiBawwero cunbTpa 06bIYHO cOCTaBnALT
> 100 MmkMm.

Ana Toro, uTobel Npu 3arpAsHeHUU UNBTPOINEMEHTa U1
npy NYCKe YCTaHOBKMW B XONOAHOM COTOAHWWM He BO3HWKanNo
nepeboeB B paboTe hunsTpa, UNLTPO3INEMEHTbI MOXKHO OC-
HAacTUTb GalnacHelMKW KnanaHamu. [laBneHne OTKPbITWUA CO-
crasnAer 0,2 bapa.




OcHacTka

BcackiBarowmi dunbTp ¢ 6anacHbIM KnanaHom

HanopHsi# hunsTp

HanopHbli UNLTP ycTaHaBNWBaeTCcA B MarucTpany HarHe-
TaHUA rugpocucTembl. ITO BbiBaeT, HaNnpumep, B TOYKe NoA-
KIIOYEHWA NMWUHWK HarHeTaHWA Hacoca nepep CepBOKNaNaHom
Unu Nepes perynATOpoOM MOTOKa, PacCYMTaHHBIM Ha Manbiv
pacxog.

OpHako, Kak npasuno, (WNbTP YCTaHaBMWBAETCA Henoc-
PEACTBEHHO Mepel  PerynupylowmMmM unu  yrnpagnaloumm
YCTPOMCTBOM.

//—_

Puc. 2

HanpaeneHwe
TeYyeHnA

YcnoBHOE
o0b603HayeHune

HanopHbIA
hunbTp

Hacoc

. U

Ha pucyHke 2 w3oBpaxeH HanopHbl dunetp (Tun DF),
npeaHasHaYeHHLIA ANA YCTAHOBKU B NMHAW HarHeTaHuA.

GUNLTP COCTOWUT M3 Kopnyca ¢ iMNbTpYIoLLeR ronosxkon 1,
BBMHUYMBaEeMOW UNbLTPYOWER obonouku 2 n huneTpylowe-
ro anemeHTa 3.

MockonbKy HanopHbiiA hunsTp paboTaet Ha MaKCUMansLHOM
naBNeHWn, OH JoneH o6nagaTte BbICOKOW CTabUNBHOCTLIO.
TaxkoW hunbTp LOMKEH BblAEPKWBATL Nepenan AaBNeHWA B
315 6ap.

OcHoBHble XapaKTePUCTUKK!

Pa6ouyee paBneHue no 420 6ap

Pacxon no 330 n/mud npu Ap = 0,8 Bap
TonkocTs duneTpaunmn 1, 5, 10 MKm

CnusHoW huneTp

CnuBHOW ¢unbTp ABNAETCA Hambonee pacnpoCTpaHeHHbIM
¢MNbTPOM W YCTaHAaBNWBAETCA HA CMMBHOW NUHUK. 3TO 03-
HauaeT, yTo paboyaA XMAKOCTb W3 TUAPOCUCTEMbI 4Yepes
¢unbTp NogaeTcA B bak.

- A

YcnosHoe
obo3HaveHune

.

CNMUBHON
tunbTp

bak

\

duUnbTp ycTaHaBNWBaeTCA HENocpeACTBEHHO B pe3epByapax
{puc. 3) vnu Nnepea HUMK B MarucTpanu.

Ha pucyHke 3 n3obpaxeH UNbTP, KOTOPBIA C NOMOLLbIO
KpenexxHoro ¢naHua 1 yCTaHaBNWMBAETCA Ha KPbIWKE pe-
sepeyapa. Kopnyc 2 BmecTe ¢ XBOCTOBUKOM (punbTpa BXO-
AUT HenocpeacTBeHHo B 6aK. [penmyluecTBoMm ¢uneTPOB
TaKoro Tuna ABNAETCA AOCTYNHOCTL U NPOCTOTa YX0Ad.

CHAB KpbIWKY 3, MOXHO Ner KO BbITallWTb (BUNLTPO3SIEMEHT.

Ba)kHO TaK¥Ke W TO, YTO (MNLTpoanemeHT 5 3awmuled dmnb-
Tpylowei 06oNoYKoN, KOTOpaA CHUMAaeTcA BMeCTe C hune-
TpoanemeHTOM. Takum 06pa3om, yaaeTcA NpefoTBPaTUThL
BbITEKaHWEe HAKOMMUBLUWMXCA OCAAKOB B Gak pabouen »Kui-
KocTh. Bo usbexanue nepeboeB B paboTe, BO3ZHMKAKLLUX
B pe3ynbTaTe cMeHbl hrnbTPO3NeMeHTOB MAW NpKU OYUCTKE
(hMNLTPOB, PEKOMEHAYETCA MPUMEHATE CABOEHHbIE (nb-
Tpbl.

CoBOEHHbIN (hUNLTP COCTOMT K3 ABYX UNLTPOB, pacnono-
»eHHbIX napannensHo apyr K Apyry. [pu ckeme oaHOMO U3
3NeMeHTOB BKINO4aeTcA Apyroi Ge3 OCTaHOBKW rMApoOCH-
CTEMbI.
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OcHacTka

YcnoBHoe ob603Ha4veHuve

e
|

|

L

CnBoeHHbIA
huneTp

4

OcHOBHbIE XapaK TEPUCTUKMK

PaBouee nasneHue ao 30 6ap

no 1300 n/munH
(npwu ycTtaHoBKe huneTpa B baxe)

oo 3900 n/muH
(nNpw ycTaHoBKe unsTpa B maru-
cTpanu)

Pacxon

ToHkocTs huneTpauum 10 u 20 MKm

WHuauKauma creneHun 3ar pA3HeHWA

3arpAsHeHHOCTL (MNeTPa NOACHWUTHLIBAETCA C NOMOLULHD Be-
IUYMHLI COMPOTUBIEHUA TEYEHUIO.

[aeneHve nepes (UNLTPO3NEMEHTOM [AEWCTBYET Ha nop-
LieHb C Npy>xMHOW. Mo Mepe BO3pacTaHWA AaBneHud, T.e. No
Mepe YyBenu4YeHWA CTeneHu 3arpA3HeHWA MOpLUeHb MPUKK-
MaeTca K npyxuHe. [nuHY XOAa MOPLUHA MOXHO Oonpene-
AUTL BU3YamnbHO UMW C MOMOLLBH0 3NeKTPUYECKNX KOHTaK-
TOB Npeo6pa3oBaTh B 3MEKTPUYECKYIO W ONTUHECKYH MHAK-
Kauuio.

YcnosHoe ob603HaueHue

s

| [ |
|

|

_

@unstp ¢ ontudeckum {mMexaHuvecKum) UHOUKATOPOM
382PA3HEHUA.

_

|
|
i
==
- AW

|
4
|

QunsTp € ONTUYECKUM 3TeKTPOUHOUKATOPOM 3a2PA3HEH UA

166

3anpaBoYHO - BEHTUNAUWOHHBIE (IMAbLTPBI

Puc. 4

LY o

YcnoBHoe o603HayeHne

[

3anpasoyHO -BeHTUNALUMOHHLIA uneTp Tun ELF
MOHTUPYeTCA HernocpeacTeeHHo B Bake (puc. 4) .

370T hUNLTP BLINONHAET ABE 334a4u:

1. 3anonHeHue Haka.
Mpwn 3anonHeHwu Gaka paBoyen XUAKOCTbIO UNLTP 3a
Aep>kuBaeT GONbLUME YACTULLbI, MELIAA WM TMPOHUKHYTb B
faK, a OTTyda B rugpocuctemy. PekomMeHAyeTCcA npous-
BOAMTL 3anonHeHwe Baxka TOMbKO 4Yepe3 3anpaBo4Hbli
huneTp.

2. BeHTunAaumA baxa.
Mpu KonebaHWW YPOBHA MWAKOCTW B Bake, NOAKMIOYEH-
HOM K HECKOMbKWM noTpebutenAam, HeoBxoammo KoM
MeHcHpoBaTb AaBneHue Bo3ayxa B Bake. [pumennembii
B 3TUX LENAX (hunbTp OCYLUEeCTBNAET UNbTPauuio B03-
ayxa.

dunbTp 1 ycTaHaenuBaeTcA Ha Kpbiwke Baka 2. MMpw sanon:
HeHuW Baka pabouei XKMAKOCTBIO KPbIWKA 3 CO LWTHIKOBbIM
3aTBOPOM CHMMAETCA 1 YAEPXKWMBAETCA Ueno4Kkoi 4.




OcHacTKa

Pene paBneHwnA

[udpoaneKTpuYecKue pene 0agnerus
Cnpasa: pene 0asneHus NOpWHeso2o Tuna HED 1

Crieea u gHu3y: pene dagneHus ¢ Tpy6yarod npyHUuHoU
HED 2u3

TMApO3neKTpuUYecKmMe pene AABNEHWA NPUMEHAIOTCA ANA
BKMIOYEHUA W BbIKOYEHWA 3IEKTPUYECKOrO KOHTYpa.

Pene naBneHUs MOXHO MPUMEHATL B KauecTBe YNPasnAto-
Liero WNM KOHTPOMBHOro YCTPOWCTBA C ONTUYECKUM ( nam-
na) unu akycTuueckvum curHanom (konokon). Cyuect
BYET ABa BMAA pene AaBneHuA.

Pene paBneHuA NopwHeBoro tuna

Pene dasneHua nopwHesozo tuna HED 1

YcnogHoe P (@)
oBo3HaueHue e

Ha pucyHke b n3obpakeHO pene faBneHnA Tun HED:1..

B kopniyce 1 HaxoAATCA nopueHs 2, wTok 3 ¢ Npy»uHon 4,
YCTaHOBOUHLIA BUHT 5 U MUKPOBLIKIO4ATEND 6.

[LasneHue feiicTBYeT Ha nopiueHs 2, KOTOpbI#A WTOoKOM 3
ynupaetcA B NpyxuHy 4. Ycunue Npy>KuHel perynupyerca ¢
noMowWsto ycTaHosouHoro suHTa 5. Korpa paeneHue Ha
NopLUHe MPeBbICUT YCWUME NPYXKUHbBI, NOPLUEHb NpUXUMaeT
NPYXWHY, a WTOK NepeaaeT ABWXEHWE HA MWKPOBLIK/IOUA-
Tenb. MexaHuyeckuid ynop 7 npefoxpaHAeT MUKPOBLIKNO-
yaTenb OT NOBPEXAEHWW Npu 3abpocax AaBneHuA.

Puc. 6 | _H
|

Pene dagnerHua nopwHego2o Tuna HED 4

[pyroi BapuaHT pene AaBneHWA NOPLUHEBOro Tuna usobpa-
»eH Ha pucyHke 6. 3aeck nopuledb 1 4aBWT Ha Tapenky npy-
wuHbl 2. Tapefika cHaBeHa BbICTYNomM 3, BKIOYAHOLWMM
MWKPOBbIKNO4YaTens. HaTAxeHve NpyXuHbl, a cnejoBatens:
HO, U MOMEHT BKIIOUEHWUA PEryNUPYIOTCA C MOMOLLbIO BTY -
kv 4. MpeumyLLECTBOM pene AaBleHWA Takoro Tuna ABnA-
eTcA BO3MOXHOCTb ero YCTaHOBKW B MAUTOBOW KOHCTPYK-
umu.

Mepenan pasneHwA B pene MOPLHEBOrO TuMna 3aBUCUT OT
JaBneHnA B ruapocucTeMe. Takue pene pPeKOMEHAYEeTCA
NPUMEHATL ANA OTKPbLITUA M 3aKPbITUA FuapocucTems!. Mpu
HanuuMM ABYX TOUYEK perynupoBaHWA MPUMEHAKOTCA ABa
pene AaBneHWA.

OcHOBHblE XapaKTEPUCTUK K

MakcumansHoe pagnedune HED 1 = 500 6ap
HED4 350 6ap
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OcHacTka

Pene paBneHnA ¢ Tpy6G4aTon NpyXUHOW

Puc. 7

Pene daenexua ¢ Tpybyarod npywunod tun HED 2

YcnoeHoe o603HaueHue (pene paBneHwWA ¢ 4BYMA MUK POBLI-
KnroyaTenAmMu)

E__O\) 2

B pene paeneHuA atoro Tuna (pwuc. 7) AaBneHve AeUCTBYeT
Ha Tpyb6uaTtyl npyxuHy 1. B cooTBeTcTBUM C BENUYUHOMN
AaBneHuA Tpy6yaTaa Npy)kmHa BbirnbaeTcA U BKIOHAET MUK-
poBeiknoyaTens 2. MomeHT BKNOYEHUA onpeaenaAeTcA pac-
CTOAHMEM MEXAY MUKPOBLIKNIOYATENEM M PbIYaroM BK M-
yeHnA 3. B pene paBneHwA 3TOro Tuna Taky>ke UMeeTCA Me-
XaHWYecKUA ynop, MpeaoXxpaHALWMA MUK POBLIKOYaTeNb
OT noBpexaeHu Npu 3abpocax AaBneHuA.

Pene paBnenna tun HED2 wnmeet 3ambiKaTenbHblA peryna-

TOP, C NOMOLLID KOTOPOTO HUXKHUWIA Npejen yrnpasnAoLWEero
LaBneHuA perynupyeTtcA ussHe. BepxHui npegen onpeaena-

eTCA pasHOCTbLH [AABNeHW, OAWMHAaKOBOW ANA BCero Awvana-
30Ha perynupoBaHuA.

Pene paeneHuA tun HED 3 (cm. dotorpacdumio) cHabxkeHo
ABYMA MUKPOBbIKNOYaTenAMU. BepxHuid 1 HWKHWUIA Npeaen
yNpaBnAwLWEro AaBNeHWA PerynupyeTcA W3BHE C MOMOLLLIO
BMHTOB C HakaTaHHOW ronNoOBKOM.

Pene paBneHuAa c TpyBuyaTor NpY>KWHOW MOrYT NPUMEHATL-
CA ANA MAcNAHbIX, ra30BblX U BO3AYLLHbLIX Cpea,
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OcHoBHBIE XapaKTepucTUKU

MakcumansHoe aasnedne 400 Bap

CenekTOpHbIA NepeknyaTens MaHoMeTpa

CenexropHsil nepexoyarens maHomerpa tun MS 2

CenekTopHel nepekntodatens Tun MS 2 Mmeer Ty ke KOH-
CTPYKUMIO, 4TO W BpallaloLMecA 30N0THUKKW WU NpeaHasHa-
YeH ANA usmepeHwAa pabovero JaBfieHWA B MATW UMK LLECTH
TOYKax ruapocrUcTemsbl.

CenekTopHbIA nepeknioyatens maHomerpa tun MS 2

f

Puc. 8 - 3




OcHacTKa

YcnoBHoe 0Bbo3Ha4YeHue
] ? 3

D+

T 1
4 5 6

B ceneKTOPHOM MepeKnoyaTene 3TOr0 TUMNa B PYYKY pery-
nATOpa BCTPOEH MaHomeTp 2 Ha rNMUUEepPUHOBOW NoayLWKe.
llecTs TOuek NOAKNIOYEHWA M pacrnonoeHsl Mo Bcei no-
BepxHocT kopnyca 3. MNosopauuBaA perynATop v coedu-
HEHHYIO C HUM BTYNKY 4, 1306paXKeHHYI0 Ha puc. 8, MOX-
HO COBAMHUTL KaXKAYH TOYKY NOAKNIOYEHWA C MAHOMETPOM.

[lnA pasrpy3Kku MaHoMeTpa MexAy TOoYKamu W3MepeHus
CYLLECTBYIOT HyneBble NonoxeHun. B Hynesom nonoxexuu
MaHOMETp 4Yepe3 OTBepcTMA b BO BTyNKe COEAUHAETCA C
Gaom (Touka noaknioyeHua T). Xpanosuk 6 duxcupyer
YCTaHOBNEHHOE HYNEBOE MNW M3IMepuTeNbHoe NONoXeHue.

Crpenka Ha perynAaTope NOKasbiBaeT TOUKY W3MEpEHWA, C
KOTOpPOW COeMHABTCA MaHOMETP-

[lpyr¥m BapuaHTOM ABNAETCA CENeKTOPHbIA Nepexnioya-
Ten, MaHomeTpa Tan MS4 gnAa 6 ToYek wu3MepeHuA Ges
BCTpOEHHOro maHomeTpa. C MOMOLLBIO BPALLEHWA U Haxa-
TMA PYYKW perynATopa TOYKM M3MEPEHWA COEAWHAIOTCA C
MaHOMETPOM, YCTaHOBMEHHbIM OTAenbHO. OTNYCTUB PYYKY
perynATopa, Mbl BO3BPALLAEM ero B UCXOAHOE MOMNOXKEHNE.
MaHOMeTp pasrpy»eH.

Mpachuyeckoe 06O3Ha4EHME CENEKTOPHOrO MNepeKnioYaTens
maHomeTpa Tun MS4

] 2 J
| 1

M = maHomeTp

i 5 6
CeneKTOpHBINA NepeKnioyaTens maHomeTpa Tun MS5 pa6o-

TaeT TaK ke, Kak nepeknioyarens Tun MS 2, ogHako y Hero
OTCYTCTBYET BCTPOEHHbIM MaHomeTp. lNepeknioyaTens MeeT

5 To4eK MOAKAOYEHUA. 123

L 11
YcAoBHOe o60o3HaueHne — M
nepexniovatena MS5H G: — L

|

OcHOBHbIE XapaKTEPUCTUKN 45T
Pa6Gouee pasneHue 315 Bap
Toukn nogknoyeHnA 6 5] 5

MS2 MS4 MSH

3anopHblii KnNanai MaHOMeTpa U YCTPOMCTBO ANA KOHTPONA
paBneHuA

Cneea: ycTpoUcTeo OfIA KOHTPONaA 0asfeHus
Cnpaea: 3anopHeil KnanaH MaHomerpa

3anopHbliA KnanaH MaHomeTpa

o N

Puc. 9

\ | T

YcnosHoe 0Bbo3Ha4YeHwe

@

M

A/ =
!

-

3anopHblid KnanaH MaHOMeTpa ABNAETCA TPEXXOA0BLIM pac-
npeaenuTenemM ¢ KnaBuLLHLIM yNpaBieHuem.

3anopHblin KnanaH MaHOMETpa Cny»KWT ANA pa3soBOro KOH-
TponA pabouero AaBneHuA.

KnanaH umeeT aBa NonokeHwA. B HynesoM rnonokeHuu, Ko-
TOpOE AOCTWUraeTcA € MOMOLULHD BO3BPATHOW NpykuHbl 1,
nopleHs 2 MepeKpbiBaeT HaNnoOPHYH fIMHWUKD W MaHOMETP
coeauHAETCA ¢ HaKoMm.
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OcHacTtka

Bo BKNIOYEHHOM MONOXEHUN paﬁoqaﬂ HUOAKOCTE U3 TOYKH
NOAKIYEHUA HAnNoOpHOW NMHWKW MOCTyNaeT B MaHoMeTp, a
KaHan 6axka nepkpsiBaeTcA. MaHOMeTp MOHTMpYeTcA Ha
Kopnyce unv yctaHaBnMBaeTCA OTAeNbHO OT Hero.

YcTpo#cTBO ANA KOHTPONA AaBREHWA

~ ™

Puc. 10

\_ i

YcnosHoe obo3HavyeHue

DK 1-10 @Dkz-m
AR [ IR
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Tl P P T P2

YcTponcTBO AnA KoHTpona gaeneHua tun DK npeactasnAa-
et coboW coveTaHre NpUBOPOB W CNYXWUT ANA OrpaHUYEHUA
M MHAWKAaUMK gasnedva s ogHol (Tun DK 1) vnu aByx rua-
pocuctemax (Tun DK2).

YcTpoWcTBO AnA KOHTponA gaeneHuAa tun DK 1 coctout ma
KOpfyca, OAHOrO KnanaHa OrpaHWyeHWA [AaBfeHud, MaHo-
meTpa 1 3/2- pacnpeaenutena (NpeaoxpaHUTEnsHbIR KnanaH
MaHoMeTpa) .

YcTporicTeo AnA KOHTponAa aasneHuA tun DK 2 cocTtout m3
Kopnyca, ABYX KNanaHoB Of paHWYeHWA OABMEHWA, MaHoMe-
Tpa u 4/3-pacnpenenuTtenA (NpeaoxXpaHUTENnbHbIN Knanaw
maHomeTpa) .

KnanaH orpaHuyeHua pasneduA 1 npeacrtasnAet coboi Ha-

MOPHbLIA KNanaH ¢ NpAMbIM yrnpaenednem tun DBD
(cm. rnasy ""HanopHble knanaus! ") .
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3/2-pacnpegenutens (8 DK1) wnu 4/3-pacnpeaenurens
(e DK2) B MCXOLHOM MOMOMEHWMM OTKIIHOMAET MaHOMETP
OT rMApPOCHUCTEMbI.

Takum o6pa3zom, NPOWM3BOAUTCA pPasrpysKa MaHoMeTpa.
Mvppocuctema COBAMHAETCA ¢ MAaHOMETPOM MYyTeM HaXaTuA
pyuku perynatopa (DK 1) wnunosopota pyuku perynaro-
pa BNpaBo WNK BMNEBO C nocnefyowmm Haxatuem (DK2).

OCHOBHble XapaKkTepucTUKK
Twnopasmep HanopHoro knanada 10

PaBouee naBneHue Ao 400 6ap

TennoobmenHuk (paguartop)

B Pa3NMUYHbIX 4YacTAX TMApPOCUCTEMbI (MHFMCTDHHM, Knana-
Hbl) 4acTbk YCTAaHOBMNEHHOW MOLLHOCTW NpeoBbpa3yeTcA B Ten-
NOBY 3HEPruto, TO eCTb HaXOAALLAACA NOJA AaBneHWeM pa-
BboyaA uaKocTe HarpesaeTcA. Ecnu tennootgada Gaka He-
BENWKa, TO YCTAaHOBWBLUAACA TemrnepaTypa B pesynbrate
HW3KOW Tennootaayu Baka Bbile Tpebyemol pabouei Tem:
nepatypsl. TO ecTe pabouyi »MAKOCTL HeobXxoaMMOo [oNo-
NHWTENBHO OXna)kaate. |ennoobmeHHWK obecnevyuBaer o-
Xna)kpeHve paboyer X}UAKOCTKU A0 3afaHHel Temrepartypsl.

Paznuuarot ABa BMAA TENNOOBMEHHUKOB.

1 — TennoobMeHHMK C BO3AYLUHLIM OXNaKaeHuem
(MacnAHO-BO3AYLWHEIA paguatop) .

MnaKOoCTb M3 CUCTEMBI Yepe3 3MEEBUK, OXNarKAaeMbli Kpbink:
4aTKOW BEHTUNATOpa, NocTynaer B 6ak.

OcHOBHbIM NMpPeMMYLLECTBOM MACfAHO-BO3AYLUIHOTO OXNax:
AeHWA ABMNAETCA TO, YTO HEOoBXOAWMLIA ANA OXNaxaeHua
BO34YX vMeeTcA Bctogy. K HepoctaTkam TakoM CUMCTEMbI 0-
XNa}OeHWA Ccneayer OTHECTU TO, YTO BEHTUNATOP AOIHEH
UMETL NpUBOL W 0BnafaeT AOCTATOYHO BhICOKWUM YPOBHEM
LIYMOB.

Ha pucyHke usobpakeH OOWH M3 BapMaHTOB MacnAHO-BO3-
AYLIHOMO OXNaXKReHWA.

BO3AYX

YcnoBHoe o603HayYeHmne




OcHacTka

3T0T TennoobMEeHHUK MacnAHO-BO3AYLWHOrO OXNarkAaeHuA
0QHOBPEMEHHO ABMNAETCA 33LUMTOW COEAMHUTENLHOW MYDDThbI
aeuratend. BTynka KpbinbyaTKW BeHTWMNATOpPa KpenuTcA
HenocpeACTBEHHO Ha Bane aBwratenA. Bosayx nopaetcA wms-
HYTPW uepe3 pebpucTyo apmaTtypy, KOTOpaA B HeCKONbKO
CNoeB OMOACKIBAET KPbINbYaTKY BeHTUNATOpa. Yepes 3Ty
apMaTypy pabouan KWAKOCTb CTEKAaeT Hasaa B 6aK, oTnasan
Tenno.

JeuzarensHO -HacoCHbIU y3en

Ha dhoTorpadmu n3o6pareH 4BUraTensHO-HAcCOCHbIA y3en, B
KOTOPOM MAaciio YTEYKKW Perynupyemoro fonacTHoro Hacoca
nepea cnveom & 6aK OXNa)aaeTcA TennooBMeHHUKOM, 3a-
WMLLAKLLKMM MYDTY.

2 — TennooBMEHHKMK C BO3AYLIHbIM OXNa)kKaeHuem
{MacnAHO-BOAAHLIN paguaTop)

me:. 11 \

YcnoBHoe 0603HaveHue

H20

B 3meeBMKax 3TUX paavMaToOpOB HaxoAWTCA BOAA Wi pabo-
4aA KWMAKOCTb. B 3aBUCHUMOCTWM OT 3TOr0 BOKPYr 3MeeBW-
KOB UMpKYNuUpyeT cooTeeTcTByioWwana cpesa (Boaa, pabo-
yaA MMUOKOCTh) .

BnarogapA 6GONbLUEA pasHOCTW TeMnepaTtyp BOAbl W pabo-
yel cpefbl MacnAHO-BOMAAHbIE paanaTopbl obnapgaroT Honb-
el MOLHOCTLIO, YeM MAacnAHO-BO3AYLUHbIE pPaAvaTopsbl.

HDVIMEHEHME MAacnAHO-BOAAHbIX PaAMaToOpPOB 3aBUCUT OT CU-
cTeMbl BOOOCHabXeHWA 1 MecTa pacnonoxxeHusa paavaTopoB.

Cucremsbl o6orpesa

[nA Harpeea pabouen KMAKOCTW A0 paBouel TemnepaTypbl
NPUMEHAKOTCA cucTemMbl oborpeea.

PaGouaa »WAKOCTb HAarpeBaeTcA C NOMOLLBIO NOTPYXHaeMbiX
B Hee anekTpudeckux crepHer. Cneayer 06paTUTh BHUME-
HWe Ha TO, YTOBbLI NOKanbHaA TEMNOBaA Harpy3Ka KUAKOCTH
He MpeBbilWana OMNpeieneHHOro YPOBHA, TaK Kak B 3TOM
cnyuae pabouan UAKOCTL NeperpesaeTcA W cropaet NpAMo
Ha NOBEPXHOCTW HarpeBaTeNnbHOro CTeMKHA.

MoaToMy MaKcMManbHas MOLLHOCTb Har pesa MyHepansHoro
Macna He [OnHa MpeBbiWaTh ABYX BaTT Ha KBaapaTHbIW
caHTUMETP.

(Mpwu npumeHeHun scthupa pochOpPHON KUCNOTbI WK BOA-
HOrO pacTBOpa rMMKONA MaKCUManbHaA MOLLHOCTL Harpesa
He nomkHa npeebiwats 0,6 — 0,7 satT/cm?) .

TepmocTtatbl, TEPMOMETPBI

OnA koHTponAa paboyeil TemnepaTypel (npu Harpese wnu
oxnaaeHun paboueid >KMAKOCTU) NPUMEHAIOTCA Mano4Ko-
Bble TEPMOMETPLI W TeMnepaTypHele AaTunku, OHU ycTaHa-
gnuBatoTcA B Bake paboued xupkoctu. [nA noaseprkaHuA
3a0aHHON TemnepaTypbl paBoyel >KWAKOCTM 4acTo Npume-
HAKT KOHTAKTHbIE TEDMOMETPbLI UMW TEPMOCTaTkl, KOTOPbIE
BKHOYAKT W BbIKHOYAKOT CUCTEMY OXNaAeHUA unu Harpesa.

MonnaBKOBbIe BbiKNOYaTeNnn

MonnarKoBbIE BbIKHOYATENM KOHTPONUPYIOT YpoBeHs pabo-
yeil WuAKOCTM B Baxe. KOHTpONMpYeTcA MakCUMansHbIi
YPOBEHbL KUAKOCTY, MUHWUMANbHBIA YPOBEHb WK 06a 3Tw
napamertpa.

Ecnv ooMH M3 HUX MPeBbIWaeT 3afaHHY 0 BEUYUHY WK MEHb-

e Hee, MOMNABOK MEpPeCeKaeT YCTaHOBIEHHYIO Ha CTepXHe
TOYKY MepeKnioUeHus 1 BbliKNtoyaTens cpabarbiBaeT.

CurHan noaaeTcA Ha KOHTPOSMbHEIA NpuBop MNu OTKN4YaeT
BCH YCTaHOBKY (Hanpumep, Npu HU3KOM YypOBHE pabouein
MKUAKOCTH B Bake) .
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CoenuHeHuA Tpyb n npucoeauHuTenbHaA apmarypa

MpucoeaUHUTENLHAA apMaTypa rMaponpubopos

CyuwiecTBYyeT pasnuWyHaA NpUCOEAMHUTENbHAA apmarypa, B
TOM uncne XecTKkue TpyBonpoeoabl, rnbKue pyKasa, pesb-
foBble COBAVMHEHWA C 3aXUMbIMU KOMNbUAMK, KOHUYECKWE
3@KVUMble pe3bBOBbIe COEANHEHNA, coeanHeHWA TPY6 C Konb-
LOM KpYrfioro CeYyeHUA Unu MeTanfivyeckue ynnotHuTenu
TOpUOBOro TUna, ¢naHuessie cCoOeaUHeHUA Unn BhicTpOAEH-
CTBYIOLME MydThI, 04HAKO Mkl XOTenu 6bi 06paTUTL BHUMA-
HWe Ha ApYrve Buibl COeAVHUTENBHON 8pMarypbl.

MpucoeauHuTeNLHaA NanTa

MpucoeavHUTENLHAA NAuTa npeactasnAet cobon Hanbonee
pacnpocTaHeHHY0 (hOPMY COBANHEHWA MMAPABAUYECKUX MPU-
6opoB.

flpucoeduHurensHaa nnuTa

CtopoHa, Ha KOTOpOM yCTaHaBNWBaeTCA KnanaH, oTwnudo-
BaHa W WMeeT NpUCOeAWHUTENbHbIE OTBEPCTUA, PAcNOnoXe-
HWe KOTOPbLIX COOTBETCTBYET TUMOpasmMepy W rpynne ycra-
Hasnueaembix Npubopos.

KnanaH nMeeT MoBepPXHOCTb MOAKIIOYEHUA TaKKe OTWANGO-
BaHHyl0. Ha Hel ycTaHOBMeHbl KOMbLa KPYrnoro ce4eHus.
PacnonoykeHne NpucoeinHUTENbHLIX OTBEPCTUIA Ha KnanaHe
WAEHTUYHO PAacrnONOXKEHWIO MPUCOEAWHUTENBHbBIX OTBEPCTUNA
nauTel. Kak npaBuno, cxema pacnonoXkeHnA OTBEPCTHiA Bbl-
nonHeHa no cTaHAapTy.

KnanaH c NnOMOILLb0 BMHTOB KpPenuTcA K NpUcoeauMHUTEnNb-
HOW nnuTe. YNNOTHEHWE NMPOU3BOAUTCA C NOMOLLLIO Koney
KpYrnoro cevyeHuA.

Pe3s60Bble MOAKMKYEHUA MarucTpanei pacrnonoXeHbl Ha
HWKHEN CTOpPOHE MPUCOEAUHUTENLHOW NnuTbl. Cbem Knana-
Ha MOXeT MpPoOM3BOAWMTLCA BLICTPO W nMpocTo Ges oTcoeau-
HeHWA marwctpanei. MoaKNYeHe K NpUCOeANHUTENIbHOW
NAMTE NPUMEPHO aHanorvYHO NOAKAHYEHWUIO MarucTpanu
K KNanaHy ¢ NOMOLLLID HApe3KW B Koprnyce n He Tpebyer
AOMNONHUTENLHbIX TPYHONPOBOAOE.

O6wan ycTraHOBOYHaA NNWUTa

O6wan ycraHoeoy-
HaA nnura ona
MOHTama HeCKOoJlb-
KUX OOHOTUNHBIX
KanaHos

MOMHO COKpaTUTL Pacxofbl NO MOHTaXy W CIKOHOMMWTHL
nnowaab, NpUmMeHMB obLiMe YCTaHOBOYHLIE MAWUTbI, K KO-

*TOpbIM NOAKNHYaKTCA BCe NOABOAALLIKE U oTBOAALLNE Ma-

rucTpanM W coefMHeHWA knanaHos. Kpome noaknioveHunA
noaBoAALWeid WM OTBOAALLEA MarucTpaned 3Aeck OCTAaeTCA
TONbKO OCYLLECTBUTL MOABOAKY TPy6 K noTpebutenAm.

Gnoku ynpasneHuAa

brnok ynpasneHus 8cemMu onepayuamMu MauluHb! nnpacrmac-
C08020 NUTHA NOC OasMeHUeM € 8EPTUKASbLHO PacnoIOMEH-
HbIMU U 8BUHYUBAEMbIMU K1anaHamUu.
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CoenuHeHua Tpyob u npucoeauHuTenbHaa apmMmaTtypa

Bnok ynpasneHuWA WMeeT marucTpanbHble COedWUHEHWR CK-
cTeMbl ynpasneHuAa. Tak e Kaxk y NPUCOEAWHUTENBHOR
NNuUTLl NpUBOpPLI MOHTUPYOTCA K Bnoky.

PaznuuaroT Tpy BUaa BNOKOB.

1) TonbKO MarucTpansHoe coeiWHEHWe W, CNefOBaTensHO,
6e3 u3Hoca.

2

MarucrTpansHoe COEAMHEHWE W W3HOCOCTOWKWWA KOPMyC.
B 3TOM cnydae NpuMMeHAKTCA BCTaBHbIE WNW BBMHYMBAE-
Mble KnanaHbl (Hanpumep, HanopHeld knanad DBD wnwu
oBpaTHeld KnanaH). B atom cnyvyae 6nok ynpasneHuA
ABMNAETCA KOPMNYCOM Knana{oB.

3

MarucTpansHoe coeiMHEHWME W OQHOBPEMEHHO KoOpNyc.
Bnok ynpasneHwA BbINONHEH TakuUM o0Bpazom, 4TO OH
He TonbKO obecneyusaeT coefwWHeHWe MarucTpanen wu
ABMNAETCA UCXOAHBIM BNOKOM ANA YCTAaHOBKW Npubopoe,
HO W CNYXKWT, Hanpumep, KOpNycom NOpLWHA pacnpeaenu-
Tena.

Takue 6nokw ynpasneHuvA, KakK npasvno, NpMMEHAKITCA B
ocobbix cny4aax. WX KOHCTpynpoBaHwe wu W3roToBneHue
CBA3aHO C OonpegeneHHbIMu pacxoaamu. C Apyrow CTOpoHsI,
OHW ABNAKTCA BeCbMa KOMMNAKTHBIMW. C ux noMouwbH pac-
X0Abl N0 MOHTaxy 060pyR0BaHWMA CBOJATCA A0 MUHUMYMA.

BEnoku ynpaBneHWA Ha WHTer panbHeIX CXemax

Ynpaenerue cynnopTomM TOK3pPHO20 CTaHKA

Brnokun ynpasneHWA Ha WMHTErpanbHbIX CXemax BbIMONHAKT
uensii paa onepaunit. OHU paccyuTaHbl Ha BbINOAHEHMWe MO-
BTOPAKLWMXCA ABUKEHWUA W OnNepauuni, NPpou3BoAUMbLIX pas-
NMUYHLIMK MaLLKMHAMWK,

OovH M3 NpUMepoB NPUMEHEHWMA Takux BNOKOB ynpasne-
HUA u3obpaxeH Ha doTorpadum. 3To ynpaBneHue cynnop-
TOM TOK@pHOro CTaHKa ¢ UMNWHAPOM CUHXPOHHOIO X0[4a.
Onepaumu

IleBbIW pacnpeaenuTens:
nopada UMnNuMHApa Bnepes, Hasaa, cTon.

174

BepxHui pacnpegsenvTesnb v perynatop noToka:
BbICTPbIA XOA, BKNIOYEHWE WU BbIKITIOYEHWE NOAAYN.

HanopHeIM KNanaH Ha nepeaHel NaHenu:
npoTuBoaasneHue (yaep>kaHue B 3a0aHHON No3uumu) .

Brnok moxeT BbiTb yBenWYeH 3a cyeT u3o6parkeHHOW cnpasd
nNKnTLI.
B pe3ynbTaTe Mbl NONYy4YUM BTOPYH CKOPOCTb.

Ha pucyHke BUAHO, 4TO 6GNOKU, CKOHCTPYMPOBAHHLIE N0 MO-
AYNBEHOMY NPUHUKMNY, MOXKHO YBENUY1BATS.

YHuBepcansHblM ABNAETCA CUENNeHWe 3MeMeHTOB, C no-
MOLLEK KOTOPOro MOXHO coBpaTh ntobble KOMMYTaLUMOH:
Hble cxembl. [Ipuyem 3aTpaTel Ha NOABOA TpPyBONPOBOAOB
Mpy COBAVMHEH WM METOLOM CLENNEHWUA MUHUMAaTNbHbI.

BeptukansHoe cuenneHue

BepruxansHoe cyennieHue ¢ NoOMOWb0 NpucoeduHuTensHol
nnuThl ONA NPOO0ALHOZO CUENnIeHus.

MNpuMeHARA cTaHLAPTHLIE CXEMbI PACNONOYKEHWA COBAMHUTEND
HbIX OTBEPCTUM U MPOMEXKYTOUYHbLIE NNUThI, MOXHO OCY LLECT:
BNATL BecTpybHOE NOAKNKYEHWE MOHTUPYEMbIX B KOMMAaKT-
HbIXx Bnokax yHKLUWOHaNbHbLIX Y3N0B.

O6e CTOPOHLI MPOMEXYTOYHLIX MNAUT MMEKT COOTBETCTBYH-
WKWK CXEMY NOAKNHYEHWUA C YNNOTHUTENbHbIMUWU KOMAbUamMu
KpYyrnoro cevyeHuA. 3TW KOMbUA YCTaHAaBNWUBAKOTCA MeEXay
NPUCOEAUHUTENBHOW NAMTOW W MEpBUYHBLIM KMANaHOM W
KPENATCA € MOMOLLLI CTAMXHbIX Wnunek. MoryT npuMeHaATs:
CA OfiHAa WK HECKOMLKO NNWUT PaznU4YHOIro Ha3HAYeHMWA.

I'IpomemyTqume NAUTbI ANA BEPTUKANbLHOrO CUENNEeHWA:

obpaTHble knanaHel (tTun Z1S);
CcABOEHHble KnanaHsl (tun Z2S):
COBOEHHLIE APOCCENbHbIE 06paTHbIe Knanaus! {tun Z2FS);

KnanaHsl orpaHuyednA gaeneduAa (Tun ZDB, Z22DB ¢
orpaHudeHuem faen. B kaHane A, B unu B 06oux KaHanax);




CoeanHeHnAa Tpyb n npucoeguHUTenbHaA apmarypa

peayKUMOHHbIA kKnanaH {tun ZDR ¢
peayKuMen aasneHuA B KaHane A unu P).

O HazHavyeHWWM NpMBOPOB rOBOPWNOCH B COOTBETCTBYHOLIMX
paspenax. MoaTomy 3aece Mbl pacckakem TONbKO o paboTe
BCEW CUCTEMbI

ﬂpuuuunuamnan cxXemMa BEPTMKAaNbHOro cuenneHwun 6noka
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= NpWUCOeAMHWUTENbHaA NNUTa

= caBOEHHbIM 0BpaTHbIW KnanaH (Z2S)
penyKUMOHHbIA kKnanad ( ZDR)

= cOBOEHHbIN 0BPaTHbIM ApoccensHeIn Knanau (Z2FS)

O oW =
I

= pacnpeaenuiens.

Yepes NpMcoOeanHUTENBHYIO NAUTY U NPOMEXYTOUHbIE NAWTBI
K pacnpegenutento mayTt KaHanel P u T. Ecnu, Hanpumep,
BKNKOMaeTCA mMarHuT b’ pacnpegenwTenA, To KaHvan P coe-
AWHAETCA C KaHanom A.

Takum obpasom, paboyan cpena Te4eT BHavyane Yyepes CABOEH-
HbllA 0BpaTHLIA ApOccensHbIA Knanad 4, rae Apoccenupyer-
cA. 3aTem B Knanave 3 NponcxoanT PeayKiinA AasieHwA Lo
3a0aHHOM BENWYUHbBI.

MocneaHUM 3NeMEHTOM, YCTaHaBNMBamMbIM Mepes npucoenn-
HUTENbLHOM NAWTON, ABNAETCA CABOEHHbLIA 0BpaTHLIN KnanaH
2, KOTOpLIA Be3 yTeYKW MepeKpbIBaeT TOYKUW NOAKIHOHEHWUA
notpeburtena A u B.

Koraa pacnpeaenuTent HaXOAMTCA B HEMTPanbHOM NOMoxe-
HWUM, TOYKKU NoaKNoYeHuA A v B 3anopHOro Knanaxa 2 pas-
rpy»eHbl.

MoTpebuTtens repMeTUHeCKW NEPeKpbIT.

PaBouas >KMOKOCTb, CTEKaKOLWan oT NoTpebuTenA 4Yepes ToO4-
Ky NOAKMoueHWA B, MmoxeT no kaHany Bq — B (knanaH 2)
nocTynate u4epe3 OBpaTHbIM Knanal, ycTaHaBnvBaembli B
knanaHe 4, 8 pacnpegenuTens 5 1 BO3BpaWaTLCA Hazal B
maructpans T.

Mpu ycTaHOBKE MPOMEXYTOYHbIX NAWT CNeayer obpaTuTh
BHUMaHMWe Ha TO, YyTOBbI 3aN0OpHbIA KNanaHd 2 AsnAncA 6nu-
KaMWMM K NoTpeBbuTento anemeHToM.

Ecnu mexxay notpebuTenem v 3anopHbIM KnanaHom 2 ycTa-
HaBAWBaeTCA LOMNONHUTENLHLIA 3NEMEHT € yTeykon (Hanpw-
mMep, W3-3a 3a3opal, TO NOTpebuTens repMeTUIMPYETCA He
NONHOCTBIO.
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CoeguHeHuAa Tpy6 v npucoeaMHUTEeNbHaA apmarypa

lopusoHTanbHOE cuenneHune

Criega: 20pu30HTansHOe cyennerHue, Tunopasmeps: 6 u 10
Cnpaea: eepruxansHoe cyennerue, Tunopaimepst 6 u 10

CoeAWHAA COMpPATralLLMe NNWUTLI C PACNONOXKEHHBIMW HAa HUX
KnanaHamy MOXXHO MNONy4uTb noBble CXEMbl YNpaBreHvA.
Puc. 2.

KaHanbl B conpsezaroujux nauTax NPOXOAAT NOMepexk NnuT.
OTaenbHbIE NAUTEI HABUHYMBAKTCA APYr Ha Apyra, B pe3yne-
TaTe 4ero KaHanbl COeAMHATCA.

ConpaxeHHas NpucoeduHUTENbHAA NIUTa TaKXe KaK U onop-
HaA NNWTa cHab)keHa YNNOTHALWENA NOBEPXHOCTLIO, Pacno-
NOEHHOW Ha CTOpOHe KnanaHa. Ha npoTueononoxHoin cTo-
poHe WMMeloTcA pe3bboBble OTBEPCTMA, KOTOPbIE WCMONbL3Y-
HOTCA ANA ycTaHoBKKW mydT Tpybonpoeogos. Ecnu noaknio-
YyeHWA TpybBonpoBoAa He Npov3BOAWTCA, pe3bboBble OTBEP-
CTWA 3aKpbiThl. HapAgy v npucoeauHUTENbHBIMW NAUTAMM
ANA pacnpegennTenbHbiX, 3aN0OpHbIX, CeAenHblX, HANOPHbIX
M NOTOYHLIX KNanaHOB CYLLECTBYIOT eLle W Hanpasniaouue
nauTel . OHM YCTaHaBNMBAKWTCA MeXAYy NMPpUCoeaAuHUTENbHbI-
MU NNMTaMKU U BbINONHALT QYHKUWIO COEAWHEHUA KaHanos
npyv nepeKno4yeHnn.

C nomOLLL pa3fenuTensHbix NAUT MOXHO OTKPbIBaTb W
3aKpbIBATL KaHanki MeXAy COCeAHUMMW CONPAXKEHHLIMW NNK-
Tamu. Kpome TOro, K pasfenvTensHon NanTe NpUMXKUMaloTcA
KOMNbLA KPYrnoro ce4eHuna, KOTOpble repMeTUInpyHoT conpa-
YKEHHbIE MNNThI.
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B koHue 6noKa ropv3oHTanLHOro cuenneHwWA ycTaHaBvss-
IOTCA KPENEMHbIE UL NEPEXOOHBIE NITUTHI .

KpenerkHble NAWTLI CNy»aT ANA NEPEeKPbITMA TPeX CpeaHuX
KaHanoB W CHab»eHbl KpeneXXHbIMW OTBEPCTUAMMW ANA MOH-
Taka Bcero 6noka.

C nomoubio nepexoaHbiX NAUT 6NOKMW FOPU3OHTaNbHON O CLen-
neHuA TunopasmepoB 6 v 10 wnu 10 n 16 coepwHAKTCA

APYT C APYFOM.




CoeavHeHuA Tpy6 u npucoeaMHUTENbHAA apmaTtypa
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N3oBpaxkeHre BNOKa ropM3OHTANbHOI O CUENNEHNA OTNM4YaeT-

CA OT 0BbIMHBIX U306parkeH A MpUHLMNanbHbIX cxem (puc. 3) .

MNpumep:

KpenexHaA nnurta

npyucoeanHUTENbHaA NnNMTa ANA NOTOYHOro Knanada
pasnenutenbHaA NnuTa

HanpaBnALWaA nnuta

pasfenvTenbHaA NnuTa

npucoeauHUTENbHaA NNKWTa pacnpeaennTenn

N g R W =

pasaenntensHaa nnuTa

MpuHuun. cxema conpAXeH. 6noka ¢ obo3HaveHnem NAUT
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8 npucoeauHWTENbHAA MNWMTa KnanaHa orpaHWYeHua aasn.
9 pasgenuTensHaA nNnuTa

10 npucoeauHUTENbHAA NNUTa pacnpeaenuTenA

11 paspenuTencHaA nnuta

12 HanpaBnAwwWaA nnuTa

13 paspenuTenbHaA nnuta

14 npucoeauHWUTENbLHAA NNWUTA NPELM3UOHHOrO Apoccens
15 pasgenuTensbHaA nauta

16 npucoeAnHUTENLHAA NNWTa PeAyKUWOHHOrO KnanaHa
17 kpenexHaA nnuTa
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CoeauHeHuAa TPyO6 U npucoeanHuUTeNbHAA apmaTtypa

YcnoBHble 0603HaYeHnA

7=

MaruncTpanbHbie KaHanbi
B CONPArawwMx nanmtax

KaHanbl MarucTpanen ynpasneHun

KaHanbl YTE4YKHU

NOAKMHYUTENBbHOE OTBEPCTUE NPUA-

COeAUHUTENBHOW MNNWTLI Ha CTOpOHEe

npucoeguHeHWA KnanaHoe

COEAMHUTENBHbIA KaHan
8 HaNpasnAOLWeEH nnuTe

pe3bb0oBOE OTBEPCTUE HA CTOPOHE
nogknwyeHua TpyGonposoaos
3aKpbITOE pe3sboBON NPOBKOWH

OTKpbLITOE pe3bLboBoe OTBEpPCTHE
Ha CTOpPOHE NoAKNIO4eHUA Tpy 6o-
nNpoBOAOB

J

NOAKNHOYUTENBHOE OTBEPCTUE HA CTOPOHE
NpUCOeaUHEHWA KNanaHoB, OAHOBPEMEHHO
¢ pe3560BbIM OTBEPCTUEM Ha CTOPOHE
NoAKNYeHWA TPy B0NPOBOAOB 3aKPkIThIM
pe3sbosoi NpobKoW

NoAKNIOYATENBHOE OTBEPCTHUE HA CTOPOHE
NPUCOEANHEHVA KNanaHoB, OAHOBPEMEHHO
C OTKPbITEIM pe3sBOBbIM OTBEPCTUMEM Ha
CTOpPOHE NOAKMYeHWA TpyGonposoaos

KaHan, NepeKpbiTeIfA CNNOLWHOW pa3aenu-
TENLHOW NNUTOW, PACNONOMXEHHON MexAy
ABYMA COCEAHUMM NPUCOCAUHUTENLHBIMM
WNW HaNPaBnA oWUMW NAUTAMK

KaHan, coeAuHeHHbI HECNNOLWHOA pasaenu-
TENLHOW NAUTOW, PACNONOMEHHOW MEXAY
ABYMA COCEAHWMMU NMPUCOEOAUHUTENBHbLIMHK
MW HanpaenA WUMKU NNUTamMu

nepeKpbiThIA KaHan MeXxay npucoeguHu-
TENBHOW NNWUTON M KNanaHom
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Tuppoarperartbl U FTMAPOYCTAHOBKH

Mwapoarperarhbl
Puc. 1
f ¥ =
' ABUrarenb ynpaenawouiee 1 X
j I: Hacoc = perynupytoLee
npuBoaa "
YCTPOWCTBO - ————

\

J

Mop rwapoarperaTom creayer NOHUMaTe PAA OTAENbHbBIX
3NeMeHTOB, 06pa3yioLMX OAHY cucTemy (pwc. 1}).

B 33aBMCMMOCTM OT Lenu MpvMeHeHWA KOMMNOHOBKAE W KOH-
CTPYKLMA rMapoarperaToB OTAMYa0TCA APYT OT ApYra.
CyLLeCTBYIOT OnpefeneHHble HOPpMbl 1 Mpasuia, No KoTo-
pbIM CO3AANOTCA ruApoarperatsl. ITu Npaswna y Hac Hasbl-
BalOTCA HOPMamu arperaTruposaHuA (HOpMbI AB). B oc-
HOBE 3TMX HOPM MNEXWT MHOrONETHWA OMbIT KOHCTPYMWPO-
BaHWA rWApoarperaTos.

Hopmel oOxBaTbiBalOT ManorabapuTHele ruApoarperatsl,
arperatbl CTaHAAPTHOrO WCNOMHEHWA, ﬂBMFaTeanO‘HéCOC-
Hble Y3Mbl, CTOMK M YNPaBNeHuA, 3anpasoUtbie CTaHuuv, CTOW-
Ky ANA FMAPOaKKYMYNATOPOB, rWApoarperatel crneuwans-
HOrO Ha3HAYeHUA U APYruWe YCTPOWCTEa.

BHauane pacCMOTPUM OCHOBHbIE 3NIEMEHTbI TUMAPOArperaTa u
nx hyHKLNMK.

Bakwu

Bak anA pabouer >kMAKOCTM BbINOMHAET pasnuyHbIe 3aAa4n.
B ux ymcno BxoauT

— Co3spaHve pe3epsa paboueit KUAKOCTK.
Mo BO3MOMKHOCTM BaK OOMKeH BMeLiaTh B cebA o6bem
pabo4eil UAKoCTH TMAPOCUCTEMEI.
Heo6Xx0AMMO y4ecTe O6BbEM KavaHwA, KOTOpbLIA 3aBUCUT
oT noTpebuTenei 1 pexkima paboTe! FTMAPOCUCTEMBI. BHew-
HAA YyTe4Ka KOMMNEHCUMPYETCA 3a cueT pesepsa pabouen
»®uaKocTu B bake.

— OxnaxkaeHve (TennooTtaaua)

Mpw NpeoBpa3oBaHUM 3HEPr MM BO3HWUKAIDT NOTEPW, KOTO-
pble B ruapaBnuKe NepefaroTcA paboueit MUAKOCTH B BU-
e TennoaHeprvun. KoadduuveHT nonesHoro nencTeuA
onpefenAeTcA TEPAEMOW MOLWHOCTLIO. BenuunHa obumx
noTeph B ruapoarperatax CKNajplBaeTcA W3 NoTepL B
TpyBONpOBOAax, Hacocax, ABWraTeNia W KnanaHax (BHY-
TPEHHAA yTedka) MAKC NoTepu NpW 4poCcCenpoBaHnu 1
npeo6pazoBaHUM 3HEPr Uk B HaMOPHbIX KNanaHax.

OnpeneneHHoe KONWYECTBO TEMNO3HEPrAKM nepeaaeTca
pa6oyeil KMAKOCTLI0. YacTe 3TOW 3Hepruu TpybonpoBo-
Obl, 3NEMeHTbI ynpaBneHua 1 6akn oTaalT OKpY>KaloLen

cpeae. OCTaTOK TEMNO3HEPrUM HarpesaeT pabouyr ui-
KOCTb M 4YacTW YCTaHOBKW [0 TaKoW Temneparypel, Mpu
KOTOPOW MexXAy KOMMEHCUPYEMbIMKU MOTEpAMK U OTAE-
BaeMOi TEennosHeprveil He ycTaHaBNWBAaeTCA COCTOAHWE
paBHOBECUA.

Takan TemnepaTypa Ha3biBaeTCA YCTaHOBMBLUENCA TeM-
nepartypow.

Bo u3beaHWe MOHTaXa CMCTEMbl OXNaXAEHWA YCTaHo-
BVBLLAACA TeMNepaTypa A0MmkKHa BbiTh HWXE MaKCUManb-
HOi paBoueit TemnepaTypbl WK PaBHON en.

CyMMapHaA BenuWuuHa noTepb COCTOMT M3 CNeayiouWx cna-
raembix:

Protepu = Pnotepu Hacoca + Prnotepw knanaHoe *

Prorepu neurartenei [ kBT ]

C nomowsto oblero kosdduuneHTa nonesHoro NEeNCTBKUA
MO>KHO NPUMEPHO NOAcYMTaTL NoTepn Pnotepu -

Pnotepu = Pkna * (1—10.7 80 0,75) [ kBT 1

Tennootaaua pesepsyapa
BenuuuHa TEnnosHeprvu, OTAABaemMoOi pe3epByapom (Wa
faKa ) , 3aBUCUT OT
pazmepa baka,
npegena HanonHeHwuA,
pa3HOCTM TenmmepaTyp pabouei XUAKOCTH 1 BO3AYXE,
MecTa pacnonoxeHua 6axa.

Kak npasuno, ANA pacyera TennooTaayv 6aka npUMeHAeTCcA
thopmyna
WA gaka = AT * A - k [ kkan/vac |

rae

AT — pasHocTb TemnepaTyp B rpaaycax Llenscua,

A Tennouany4arowan NoBepxHOCcTs 6aKa B KBaLPaTHbIX
meTpax,

k — koathduumueHT TeNnooTaaumn | kKkan/m? -uac - °C |

unm W/m? - 0C: 1 kBt/uac = 860 kKan
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Mwppoarperartbl U rMAPOYCTAaHOBKMU

B ypaBHeHMe MOXHO NOACTABWTL CrieayHoline 3HaveHna k:

k =5 npunnoxon uMpKynAuMK BO3aYXa, aK KYMYNALMUK
Tenna, HeyAa4yHOM pacnofnoXeHWw ruapoarperara.

k = 10 B 0BbIYHbIX UEXaX C HOPMANLHON UMPKYNALKWER
BO3/lyXa CO BCEX CTOPOH.

k — 20 npu Bonblwioh LUPKYNALKMKM BO3AYXa, Hanpumep,
NPWY NPUHYANTENBHOK BEHTUMNA LUK,

Ecnu BCA TennosHepruA OTAaeTCA TONbLKO pesepByapoMm, TO
pa3HOCTL TeMrnepaTyp Macna M BO3[AyXa MOKHO BbIpasvThb
YypaBHeEHWEM

Provepn kng - 860 [oc)

AT =
Ak

Puc. 2:
TennooTaaua cTaHAapTHLIX BakoB dvpmel ' PexcpoTt .

MpoponkuTenbHOCTL PaboTbl BAWMAET HAa KONMWYECTBO BO3-
HUKawowen TennoaHepruu. Mpu pacuete AT Proteps npw-
HUManach 3a BefIMYUHY NOCTOAHHYHO.

— BobigeneHue Bo3gyxa

MuHepansbHbie macna copep)kaT pacTBOPEHHbIH BO3AYX.
Bo3ayxopacTBopAoWwanA cnocobHOCTL Macen 3aBucuT OT
AaBneHMA WM TemnepaTypbl. Bo3ayx B ruaopocucreme Bbl-
AenAeTcA U3 Macna B BMAe Ny3bIpbKOB. YT06BLI 3TOro He
NpoOKW30LWNo, ero HeobxoaMMO yaannuTe U3 paboyen xua-
Koctu B bake. CnepoBaTensHO, MOBEPXHOCTb paboueit
MUAKOCTH B BaKe fOMKHA BbITb MaKCcUManbHOWN.

— BsbinapeHue ocagkoe
HecmoTtpa Ha xopolwyio unbTpaumio, pabouyan KuaKocTs
no mMepe YBENWYEHWUA NPOAOSXKUTENbHOCTU paboThl 3arp-
A3HAETCA pasnNUYHbIMK 4YacTuuamu, obpasyioweica oT
MCTUPAHWUA NbINbK WU APYTUMU mMaTtepuanamMmu. 3TM 4acTu-
ULl MOryT BbiNagaTe B OCafoK Ha AHe bHaka. [Moatomy
ocobeHHO BaXHO BbIGpPaTh NMpaBWbHY (OpMY U COOT-
BETCTBEHHO PacnonoXuTh BCACLIBAIOLLYHO W CMIUBHYK Ma-
rucTpans.
BcacbiBarowan M CAMBHaA MarucTpanv Ha KoHuUe A0k
Hbl MMETbL Yron HaknoHa 4b rpagycoB W pacnonarartscA
Takum 06pasom, uToBbl He MelWaTh Apyr Apyry (Hakno-
HeHHble pacTpybbl AOMXHbLI BbITh O6palleHbl B pasHbie
CTOPOHbI) .
B 6onbwnx Bakax (emkocTero cesiwe 1000 nutpos)
Unu nNpyv HONLLUIONA CKOPOCTU ABUMKEHWA paboueit xup:-
KOCTW NpUMMeHAKTCA pasfenurenbHblie Neperopoaku, oT-
AenAlLWne OTCEK BCackiBaHWA OT OTCeKa CnvBsa.

— MoHTax ABUraTenbHO-HacoChbIX Y3NoB 1
nepeaHux naHenen
B arperatax cTaHAapTHLIX TUNOB ABWraTeNbHO -HACOCHLII
y3€en 1 NepefHAR NaHens ¢ 3NeMeHTaMK yNpaBeHnA MOH-
TUPYIOTCA, Kak NpaeBuno, Ha baxke. 3To HeoBXoAMMO yuu-
TbiBaTb MpW pas3paboTKe KOHCTPYKUMM BepxXHel yactu
baka.

(Puc. 2

At

Macno-Bo3ayx
B rpapycax
Llenscua

60

50

40

301

201

10+

Tennootpaya (TepAeman mowHocTe) B Bakax AB 40-01

Mpumep:

ECnM NOTepn MOWHOCTK cocTasnAwT 2,3 kBT,
TO Temnepatypa 8 500 nuTposom Gake
NOBLILWAETCA NpUMepHO Ha 40°C

L 5 &

TepAemaA MOLLHOCTL B KBT
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Tuppoarperatbl ¥ rTMAPOYCTAHOBKM!

KoHcTpykuma Gaka (puc. 3)

I

Puc. 3

N

o

Bak pomkeH obnaaarte pasnuyHbIMA CBOWCTBaAMMW WM OCHAcT- — 3anpagoqno-BenmnguMOHabm hunetp 7

koi. K HUM OTHOCATCA:

XecTKanA KOHCTPYKUKUA
{Ha pesepByape yCTaHaBNWBaeTCA PasnuyHoe obopynosa-
HUWe) ;

— Kpomka 1
ANA YyNaBnuBaHWA yTedKu Npu CMeHe CMOHTUPOBAHHbIX
Ha HbaKe 3NEMEHTOB

[nA BeHTUNAUMM Haxa v OAHOBPEMEHHOW OMWMCTKU BCa-
CLIBAEMOro BO34YXa NPUMEHAETCA BO3AYLWHbIA (QUNLTP.
Heo6x0AWMO O6paTUTL BHUMaHWe Ha TO, 4TOBbl PacxoA
Bo3ayxa bBbin Bbille oBbema KayaHWA pesepByapa. He-
NpaBunbHbIA pacyeT pacxoAa BO3AYXa MOXeT NPUBECTH K
06pa30BaHKI0 PA3PEKEHWA UNM W3BLITOYHOrO AABNEHUA
g Bake. 3TOro cneayet usberars.

Kpome TOro, B 3anpaBOYHOM OTBEPCTHW HeoBXxoAUMO
YCTaHOBWUTL (PUNLTPOBANEHYH CETKY.

— Kpbllwka 2 ApeHaKHOro 0TBepCTHUA. — TaBapuTsl GaKa

OTtsepcTve AOMMKHO WMEeTb pasmepsl, obecneuyuBatoLLme
XOPOLUMA AOCTYM KO BCEM YT NaM 1 NOBEPXHOCTAM BHYTPU

baka.

— JHo 6aka 3 AOMKHO UMETb HAKIOH.
B CAMBHOM OTBEPCTUM, PAcMONOXeHHOM B CaMOW rny6o-
KO Touke Baka, ycTaHasnueaeTcA pe3sb0BaA 3arnyuliKa
cnvea macna 4, ¢ NMoMOLLLH KOTOPOH 6aK MOXHO Nerko
OMOPOXKHWUTE 1 MPOMBbITh.

— Bak ycTaHaBNWBAeTCcA Ha PaccTOAHWM 5 oT nona.
B uenAx yny4leHWA OXNarKAeHWA, NPOMBIBKU M TpaHc-
nopTMpoBKM Baku pasmepom Gonee 40 NnUTPOB YyCTaHas-
NYBaIOTCA HA PACCTOAHMM OT Nona, pasHom 150 Mm.
310 paccToAHWe OBecneyvBaeT XOPOLIYO UMPKYNAUMIO
Bo3ayxa. [1py HanWYWn TeNNOOTAAYU CMNEAYET Y4YWTbIBATL
nAowWwanb AHWLE, KOTOpOe TaK>»e 0TAaeT Tenno.

— WHaukaTop ypoBHA pabouei xuakocTn 6
MaKcUManbHbI U MUHWMANbHLIA ypoBeHb paBouei xua-
KOCTW PerucTpMpYHOTCA PAcNONOMEHHbIM CHaPYKA UHAK:
katopom. Mpu NpuUMeHeHWn uHaUKaTopa HonblMx pas-
MEepOB MOXHO CMeauTh Takske 3a HanonHeHwem bBaxa (y
ANUHBIX WMHAMKATOPOB MOKHO TOXE CHUMAaTb NPOMEXY-
TOYHYIO YPOBEHL paboyei KUAKOCTK) .

[aBapuTbl BaKa 3aBUCAT OT !

noaauw Hacoca (oBbluHo 3—5-Q);
Bo3ayWwHoi npocnonku (10— 16%);
MOHTHpPYEMBIX NpUBOPOER;

oxnawaeHua (cm. paagen " OxnaxaeHue'’ ) ;
o6beMa rMApoOYyCTaHOBKMW.
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Mmppoarperatbl U rMAPOYCTaHOBKMU

KOHCTpYKUMKM arperatos

Manora6GapuTHsie arperaTbl

Tun UT7-10510/...

ManorabapuTHsbie arperatel emkocTeo 10 1 20 nutpos
(puc. 4) cocToAT u3:

— Baka, U3roToBNEHHOIrO0 W3 Nerkoro cnnaea, ¢ peGpamu,
KOTOpblE NPUAAIDT KOHCTPYKUMKM Baka Bonbluylo »ecT-
KOCTb;

— KpblWKW Baka, KpenneHuA Hacoca,

— 3nexkTpoaBuratenA, MydTkl, Hacoca,

— cnuBHOro mnbLTpPa,

— YCTpPOWCTBa ANA KOHTPONA AaBneHuA,

— WHAMKATOpa YPOBHA macna,

— pe3L60BOM 3arNywWwKK cnvea macna,

— BO34YLWHOro huneTpa.

(O HazHaYeHWWM W YHKUMAX OTAENbHBIX 3NEMEHTOB YXKe ro-
Bopwunocs B rnaee 'OcHactka'' ) .

SﬂeKTDO,D.BMFaTEJ'Ib YCTaHasnmMBaeTcA 3 BEPTWUKanbHOM Mo-
no>keHum (KoHcTpykuma V1).

Hacoc noaeelwueH v paBoTaeT HENOCPEACTBEHHO B pabouei
cpene. HECMDTpH Ha KOMMNaKTHOE WCNONHeHWe arperara Ha
HEM MOX>HO YCTaHOBUTb bnok ynpaBneHuA.

C nomoulpio NPUCOEAMHUTENLHOrO BROKAa MOMHO CO34aTh
BEPTUKANbLHOE WK rOPU3OHTaNLHOE cuenneHne. BNok uveer
COOTBETCTBYOLLY NPUCOEAMHUTENbBHYH NMOBEPXHOCTL U CO-
CTOWNT M3 KnanaHa orpaHuyeHWA gaBneHWA, CNUBHOToO dJI.dJ'Ib'
Tpa U MaHOMeTpa C 3aNopHbIM KNanaHom.

Huxe um3oBparkeH arperatr c npucoeavHUTENbHLIM BNOKOM
B BEPTUKANLHOM CUEMMNeHun.

Manozabapurusil azpezar U2-20510/...

MpuHLMNUanLHaA cXema 3Toro arperarta w3obpaeHa Ha pu-
cyHKe b.

Puc. 4

3\

Il

T
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Fmppoarperatbl U FTMAPOYCTAHOBKH

(Puc. 5
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OcHOBHbIE XapaKTepPUCTUKH

EmkocTk Bbaka 10n 20 n
O160p pabouen KNAKOCTK 4n 8n

MakcumansHas mowHocts 1,6 kBT 4 kBt

Manora6aputHselii arperar ¢ 40-nuTpoebimM 6akom

ManozabapurHsiii azpeear Tun U3-40 SF 10/...

KoOHCTpyKuMA 3TOro arperara B OCHOBHOM COOTBETCTBYET
KOHCTPYKUMM ManorabaputHeix arperatos ¢ 10- u 20-nu-
TPOBbIM DaKoMm.

B 3TOM arperarte 3MeKTPOABWUraTeSl C HACOCOM MOXeT yCTa-
HaBMWBaTLCA B BEPTUKANbLHOM W FOPWU3OHTanbLHOM MONOXe-
HUu.

Ecnuv MOHTUpPYEMble Ha Bake 3nemMeHTs! YNpaBneHuA HeBo3-
MO>KHO CMOHTUPOBaTk B BEPTUKANLHOM WKW FOPWU30HTaNb-
HOM cluenfeHun, To Ha Bake ycTaHaBnusaeTcA Hebonbluas
nepeaHAA NaHens.

Bak no BbIBOPY MOXET MOHTMPOBATLCA Ha Onopax.

ArperaTbl Hacoc - bak

OCHOBHBLIM 3MEMEHTOM arperarta Hacoc - baK ABMAETCA CTaH-
AAPTHBIA NPAMOYTOnbHLIA Bak TWNopasmepos OT 60 no
1000. (Emkoctb 6aKka ot 60 ao 1000 nutpos.)

[BuratenbHO-HACOCHLIA Y38n MOHTUPYETCA B TPeX nonoxe-
HUWAX.
Monomenne V1: 3nekTpoaBwWratens YCTaHaBNMBaeTCA Bep-
TWKanbHO Ha Kpbllike Gaka. Hacoc HaxoauTcA B paboued
cpefe.

MonoxeHue V1

187



Trmapoarperarbl U rTMAPOYCTaHOBKU

Monoxenue B5: Hacoc n aBuratens MMeKT KpPENexHblA
tnaHey,. OBbIYHO OHKM YCTAHABNMBAOTCA C MOMOLLbIO CLBOEH-
HoOro ¢hnaHua ¢ nNanoW, KOTOpbLIA OAHOBPEMEHHO 3aliMLLaeT

cOoefMHUTENLHYO MYMTY W ABNAETCA HanNpaBnAHLWENA Bana.

MonoxeHwre B5

Monoxenue B3: Hacoc m gBuratens KpenATcA Ha nanax.
To ecTb, BHa4ane OHW YCTaHABNUBAKOTCA HA KperexHoi pa-
Me, @ 3aTeM C NOMOLLLI0 PE3UHO-MEeTannyecKux 3REMeEHTOB
MOHTUpYlOTCA Ha Bake. NoaBoaka marucrpanyu aaBneHwA
OCYLLECTBMABGTCA C NOMOLWbI rMBKOro pykaea. 3ByKOU30-
nAaumilo obecneyYnBaloT pPe3nHO-MeTannuMyeckue 3NemMeHTbl.

Marucrpanu, npoxopAawme vepe3s KpblwKy 6aka, (maru-
CTpank BCacbiBaHWA, MarucTpanib CfWBa) TakKe He UMerT
KECTKOW MeTannuyecKoW CBA3WM C KpbllKoW baka. B ka-
YecTBe NPOXOAALLUX COeANMHEHUIA MarucTpanen Yepes Kpbill-
Ky Baka NpuMeHAKTCA YNpyrue yNnoTHUTENU.

MonoxeHue B3
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MepenHAA naHens GNOYHON KOHCTPYKUUK

Aegpeear Hacoc - bax
¢ nepedHel nanensio BII0YHOU KOHCTPYKYUL.

Mpubopbl MOHTUPYIOTCA Ha OTAENbHBIX 3NeMeHTax (nnurax),
KOTOpble 3aTeM KpenATcA K 06paTHOW CTOPOHE NPAMOYT 0b-
HOW MeTanIu4YecKon pambl. TakKaAa KOHCTPYKLUMA MMEET AL
NpevMyLUecTs.

— 370 NPOCTOTa U3rOTOBMNEHUA PaMmbl,

— Bo3mMo¥HOCTL XpaHeHUA Ha CKNaAe OTAENbHbIX 3N1eMEHTOB,
— BoamoxkHoCTb ntobbix covyeTaHuid Npubopos,

— BoamoxHOCTL M3MEHUTL pacnonokeHue NpuGoOpPoB.,
He NpuberaA K aBTOreHHOMY Pe3aHuIo,

— 3Ha4yMTeNnLHOE CHMXKEHME YPOBHA LUYMOB.

I'Ipvr MOHTaxe I'IDVIGODOB MEeTOOOM cuUuenneHWA BCE TO4YKHK
NOAKNHOYEHWA B CONPAXEeHHbIX NnuTax nerkKo AOCTYMHbI.

(CHUMOK cMm. Ha creaytoLLeit cTpaHuLe BBepXY)



mpopoarperartbl U rTMAPOYCTAaHOBKU

ludpaenuyeckud azpeaar Tun AHAG
[MepedrHaA nanens MaccusHoU KOHCTPYKyuU

Mnagkuin ctanbHOM nucT 1 ycuneH NpUBapeHHbIM K Hemy

C-06pa3HbiM NpodunbHbIM 3nemeHTom 2 (puc. 6) .

Puc. 6

VT,

~

MepenHAA NaHenb TaKOW KOHCTPYKUWKU MPUMEHAETCA ANA
npubopoe Tunopasmepa 22 W BbiLLE.

MpAamoyronsHbie 6aku, Kpyrnbie 6aKu

[na 6onbwmnx obbemoB pabouent xugxkoctun ot 1000 nuTpos
1 BblLLE NPUMEHAKTCA NPAMOYTONbHbIE UMK KPYTNble pe3ep-
BYapbl NOBbLILIEHHOW XECTKOCTW. JNEeMeHTbl YNpaBneHna 1
ABWraTensHO-HacoCHbIA y3en MOryT MOHTUPOBATLCA Hemno-
CpeAcTBEHHO Ha MPAMOYrONLHOM pe3epByape.

KomnnexTHsil npueod anomuHueso020 npoguieHo2o npec-
ca mowHocTero 2500 1.

B cTaHgapTHoe 060pyaoBaHue 6aKOB BXOAAT !
— [peHa)KHaA KpbllWKa,

— KpaH ANA cnuBa paboyen XUAKOCTH,

— WHAWKATOP YPOBHA Macna,

3anNpaBoYHO - BEHTUNIALUMOHHBI (UnbTP.

189



MuppoarperaTbl U rugpoyCcTaHOBKHM

=

Puc. 7

Ha pucyHke 7 u3obparkeH Kpyrnblil 6ak B paspese.

1 — Kpyrnein 6axk

2 — papeHaxHan KpbiwKa (c natpy6kom)
3 — 3anpaBoYHO - BEHTUNALWOHHLIN hUNbTP
4 — MHAMKATOp YPOBHA macna

5 — cnyckHoW KpaH

6 — onopa 6aka

7 — pasgenuTenbHaA Neperopoaka c
ApeHakHbIM oTBepcTuem (Mo BoiGopy)

8 — Touka NoAKNKYEHWA MarucTpany yTeuku

(no BeIBOpPY)

9 — TtepmomeTp (no BsiBopy)
TepMocTat

10— oborpes

[na Toro, 4To6bl NepeKpbITe Noaavy paboyein >KUAKOCTU 13
faka B MPUBOAHOW arperaT, BO BCACbIBalOLLeW MarucTpanm
YCTaHaBNWBAETCA 3aNOpHbIA KpaH.

Mpu 3TOM peKoMeHAYeTCA KOHTPONMpPOBaTb MONOXeHwue
KpaHa (OTKPbITO MMM 3aKpPbLITO) C NMOMOLWLH KOHUEBbLIX
BbiKMtouaTenei. B atom cnyuae cpabaTbiBaeT 3neKTpuyec-
Kan 6MOKUPOBKA, W Hacoc OTKMIYAETCA, KOrja scacbiBa-
HOLLMIA KpaH 3aKpbIT.

Mpu npumeHeHWW Kpyrneix 6akos, a Takke B Bonbwmnx
YCTaHOBKax pe3epeyap, ﬂBMFaTenhHO-HaCOCHblﬁ y3€en n cu-
cTema ynpaeneHus BbINMONHEHbl B BUAE OTAENbHbLIX 6NOKOB.

PazymeeTcA, u 3geck ecTb ucknuveHuA. Huke npeacraene-
Hbl 06pasLbl arperaTos CrneumnansHOro HasHaveHua (cMm. cTp.
192).
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ArperaTtbl ABAraTensb - Hacoc

Azpezatsl Oguearens - Hacoc, Tun APS

JBUratensHo-HacoOCHbIW y3en CMOHTMPOBaH Ha MacCWBHOI
cTansHoOW pame. Kak noKasaHO Ha pUCYHKE, B LENAX 3By-
KOM30NALMK Kopryc no BbiBopy 3aKasuuMka MOMXKET BbiTh
OCHaLleH pe3uHo-MeTannnMyecKumMmn afnemMeHTamm.

Tak >ke Kak W B ApYrux arperarax Knacc 3awutsl MydTsl
COOTBETCTBYET NpaBunam TexHukn 6e30nacHocTu, cTaHaapt
OPI, DIN 31001.

Arperart gBuratens-Hacoc Tun APS [0nonHWTEnbLHO OcHa-
WeH MacfAHOW BaHHOW W HeBONbLUOW MepefHer NaHensio.



mopoarperaTbl U TMAPOYCTAaHOBKH

KnanaHHbie CTOMKW

Knananuas crolika tun AVS (nepedHan cropoHa)

Knanannas croiixa (o6parHas cropona)

KnanaHHas CTOMKa WMeeT NPUMEPHO TY YKe KOHCTPYKLMIO.
4To 1 nepeaHue nadenu. MpuBopsl MOHTUPYIOTCA Ha NEPeA-
Heit CTOPOHE, @ MarucTpany NOAKIKHAOTCA K CBOAHBIM TPY-
fonpoBoAaM MnK NoTpebuTenAm c 0BpaTHOM CTOPOHLI Kna-
naHHOW CTONKW.

KnanaHHble CTONbI

i imumuxw Nl

(T TV l‘l!l‘;ul.‘
fLonLe snunm w.

KnanauHsil cton, tun AVST

[nA ycTaHOBKW TAMXENbIX NAUT YNpaBhneHuA NpuMeHAITCA
KnanaHHbIe CTONbI, NPeKpacHo 3apeKOoMeHAOBaBlUME cebA
Ha npakTuke. BNOKW WAW NAWTEI YNPaBneHWA ycTaHaenu-
BalOTCA B rOpPU3OHTansHOM nonokeHwun. 3Tum obecne4unBsa-
eTCA ONTMManbHbIA AOCTYN K KnanaHam.

K uyucny arperaToB CTaHAAPTHOrO WCMONHEHWA cnepyeT OT-
HecTw v arperatHble Wkadsl (Tun ASAG).

B sToM cnyuae Ha BaKe ycTaHaBnuBaeTcA WKad), B KOTOPOM
HaxO4ATCA 3NeMeHTbl ynpaBneHua. [lpenmyuiecTBamMmm atux
wkadoB ABNAETCA Xopolwaa 0603puMOCTb npuBopoe W Y-
MeHbLUEHWE YPOBHA LUYMOB.

AKKYMynAaTopHaa croika tun ASS
ANA rMLPOaKKYMYNATOpoB Tunopasmepos 32 u 50

MMAPOaKKYMYNATOPbLI KPENATCA Ha CTanbHOM npodmnbHON
pame B 0AMH Wnv ABa pAAa (B 3aBMCUMOCTM OT 4uCna ruapo-
aKKYMYIATOPOR) .
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Muppoarperatbl U TMAPOYCTAHOBKM

Arperan.l cneunanbLHOro HasHavyeHuA

B 3akniodyeHune xoTenock 6bi YNOMAHYTh arperavsl cneumans-
HOrO HasHayeHWA, NPU KOHCTPYMPOBaHWM KOTOPLIX YYMThbI-
Banuck rabapuTtsl U KOHCTPYKTWUBHbIE OCOBEHHOCTM NOTpebu-

Tenen.

lMpusodHas cranyuA OnA 3az2paduTensHoU NNOTUHb! 8 20p00E KomnnextHas npue00HasA CTaHYUR KOBOYHO20 MaHUNyNATOPa

Wrepe, 3awuwarowed oT WTOPMOBO20 NPUNUBa.

fTpusodHo U azpezat wnuHOeNbHO20 Npecca Buod czadu npueodHo20 azpezara WwNuUHOENLHO20 Npecca

[TpueoOHOU azpezar 8bITANHO20 NPECCa MOWHOCTLIO
400 ToHH.
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MapaBanyeckoe ob6opynoBaHue B NPOMbILLIIEHHOCTH

Hapaay ¢ nepeuyucreHHsIM Bbllle CTaHAAPTHbIM [WAPABIW-
YyecKUM oBOpyaOBaHWEM ANA MAcNAHbIX CPef CYLECTBYHT
ApYrve rmaponpubopel, KOTOPble KOHCTPYWUPOBaHsI.

B 3Tom nocobuu HEBO3MOXHO ONWCaTh BCEX UX.

Mo3TOMYy OrpaHMYMMCA MepeyHeM CTaHfapTHeix Npubopos
U CXEM, KOTOpble MPUMEHAOTCA B Pa3NUuHbIX OTPacnAx
NPOMBbILLUNEHHOCTH.

Mpexkne BCero HeOBXOANMO YNOMAHYTh KOHCTPYKLUMW Kna-
naHoB, paboTalLWmMx Ha BOAHO -MacnAHbIX 3MYLCUAX,

B BOAHbLIX CpeAax,
B BOAHO-TTUKONLHBIX Cpeaax,
B hoctaTHO- ahMUPHBIX Ccpeaax

W B MWMHEPanNbHOM mMacne.

McrnonHeHwe TakWx KnanaHoB OTAWYAETCA OT MCNONHEHWA
MaCNAHLIX KNanaHoB TeM, Y4TO MpW WX CO3AaHMM Heobxo-
AMMO Y4UTEIBaTb CBOWCTBa BOAHbIX cped (Hanpumep, BA3-
KOCTb, CMa304HbIe CBOWCTBA, TEMMEpaTypy, KOpPPO3WUKD W
T.4.).

Bce Bblle CKa3aHHOe OTHOCWTCA B MEPBYH O4epeib K KOH-
CTPYKLWW MCMIONHAKLWMX MEXaHU3MOB W MaTepuana, W3 Ko-
TOPOro 3TWM MEXaHW3Mbl CAEnaHs!.
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[MapaenuKa ana YEPHOM MEeTaNypruu

30NM0THHKOBbIE PACNPEAENHTENN B NPUTEIYHOM WCNONHEHWH
(ao Oy 82), anA dnaHuesoro noaknodenna (4o Oy 150),
6onee noapobHsie ceeaeHua cmotpu RD 09 163

AHKKYMYNATOPHAA YCTAHOBHKA ANA CHAOMEHMA YCTAHOBOK
Haynepa v AOMEHHOW Neyu

MMapaBIMYeCHK YyNpaBnAeMbIe 3aNOPHLIE KianaHs,

B NpUTLIUHOM UcnonHeHu (no Oy 82), ann dnaHuesoro
noanntouenun (no Oy 150),

6onee noapobHuie ceeaerua cmotpu RD 09 165

Bua Ha cToiKy ynpaeneHua ¢ KianaHamu Anf apmMaryphl
Kaynepa W AOMEHHOH neuu

Perynupyemslit Hacoc A2V ¢ perynATopom aasneHuA
6onee noapobHele ceeaenua cmotpu RD 09 166

[poccensHble K1anaHs! B NpUTEIMHOM HCnonHeHuu (no [y 82),
ANA dnaHuesoro noaxnovenua (no fdy 102),

6onee noapoBHble ceeaeHun cvoTpu RD 09 164
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[MapaBnuKa anA CTaHKOB

Perynupyembiit nonacTHeli Hacoc Tun V3
Bonee noapobHbie ceeaeHnA cmotpu RD 09 073

YeTblp&XKPOMOUHbIA KOMMPHBIA LWyN
6onee noapobHsie ceeaeHuA cmoTpd RD 09 136

YnpaenAtoLLMi y3en OTAENbHbIX Canason
6onee noapobHeie cBeaeHun cmotpy RD 09 137

MHOrOKpaTHLIA perynatop notoxa YnpasnaioLLU1iA Y3en AN\ pesepcupo- BaweHHoe cuennexue
Gonee noapobHuie ceeaeHna cmotpu RD 09 134 BaHWA cTonA, Gonee noapobHbie bonee noapobHbLIe
ceeaenna cmotpu RD 09 133 ceegenua cmotpu RD 09 131

Ynpasnstoluui y3en nonepeyHbIX canaso YnpasnatoLLmMiA Y3eNn 3aHHMHOrO Perynupyemblid nonacTHeid Hacoc Tin V4
6onee noApoGHLIE CBEAEHHA CMOTPH npucnocotnenus, Gonee noapobHLIe 6onee NoApOOHbLIE CBEAEHUA CMOTPH
RD 09 135 ceeaenna cmotpu RD 09 132 RD 09 075
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[ wapaBnuKa anA npeccos

Perynupyembli

Hacoc A2V ¢ npea-
BAPWUTENBLHO yn-
paenAembiM perynaTo-
POM MOLLHOCTH
6Gonee noapobHble
cBefeHUA CMOTPU

RD 09 162

Perynupyembii Hacoc A2V ¢ npamo
yrnpaenAemMesiM pPerynaTopomM MOLHOCTH
6onee noapoGHLIE CBEAEHUA CMOTPH

BHILOYEHHEM
Bonee noapobHsle ceeaenns cmotpu RD 09 155 RD 09 161

Moaynu manora®apuTHbIX NPECCOB G JaLLWTHBIM

30M0THUKOBLIE PACAPEAENUTENH B NPHUTLINHOM HCTONHEHMUH
(no Oy 82), ana pnaHuesoro noakmtouerua (go Ly 150),
6onee noapobHLIe CBEAEHWA CMOTPK

TwapaBnMYecku ynpasnfaemble HanoNHUTENbHLIE
wnanaHsl ot Oy 100 go 350
6onee noapobHsie ceeaenun cmotpu RD 09 158

Moaynu onycHanua ot Oy 25 o 100
Bonee noapobHsie ceeaequs cmotpyd RD 09 159

lapaenuMuecku ynpasBnAemMble HanonHK-
TensHele Knanadsl ot Qv 40 no 80
bonee noapobHbie ceeaeHna cMoTpu 09 160

MexaHuuyechu ynpaBiAaembli TDEXXOA0BOH
perynvpoBOYHLIH KnanaH

188 6onee noapobHeie ceegenna cmoTpu RD 09 156



Fu,upaBnMHa ana camMoxoAHbiX MallunH

BbICOKOMOMEHTHBIW Heperynu- 3BeHo pacnpeAenyTens CEKUWOHHOrO

pyeMbIi MTMAPOMOTOP C rMApaB- ynpaenstowero 6noka (ot [y 10 ao 22)

NIUYECKUM TOPMO3OM 6onee NoapobHLIE CBEAEHUA CMOTPU

Gonee noapoOHble CBEAEHMA RD 09 184

cmotpu RD 09 191 Pene nasneHua neperpysouHoro

CHIHaNLHOMO YCTPOKMCTBA
6onee noapobHsie ceeaerns cmotpu RD 09 183

MoHOBNOYHLIR YNpaBnAoLWKA pacnpeaentrens (ot Ay 16 no 32) Y3zen ynpasnaroliero macna
6onee noapobHble cBeaerna cmotpu RD 09 192 Bonee noapobHsie ceeaeHua cmotpru RD 09 186

Perynupyemsin motop ABY
Gonee noapobHeie ceeaerun cmotpu RD 09 190

MNpu6op npeaBapUTENBHOTO Bpaliatoliee coeaMHeHu1e
ynpasneHun Bonee noapoBHble cBeAeHHA
6onee noapobHbIe cBeaeHHA cmotpu RD 09 185

cmotpv RD 09 187

Perynupyemeiit Motop ABV ¢
aBTOMaTUYECKUM PETYNUPO-
BaHUEM B 3aBUCHUMOCTH OT
BLICOKOrO AaBNeHuA

6onee noaApoBbHbIE CBEAEHHMA
cmoTtpu RE 09 189

Perynupyemeii Hacoc ABV ¢ aneKTpuyeckum
perynMpoBaHuem
Bonee noapobHsie ceeaerra cmotpy RD 09 188
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rH,D,paBJ'IHHa Ana npuMeHEHUA B Cydax

Mapasnuueckuin unnuHap CD 250/CD 350, nosopoTHan

LIapOBaA ONopa C LAPHUPHBLIM NOALLMMHUKOM Ha AHE UWAWHAPA U C
LIAPHADHOW LIAPOBO# ONOPOW Ha rONOBHKE LMAWHAPA

6onee noapobHeie ceeaeHun cmotpu RD 09 167

XonoBoi pacnpeaenurent G pydHLIM ynpasneHHem,
3aLUMLIEHHBIA K AEHCTBUIO MOPCHKOH BOABI

XonoBo#H pacnpeaenurents G SNeKTPUYECKUM
ynpasneHueM, B3pbiBO3aLLUMILEHHbIN

(3awmTHOE McnonHerue: (Ex)s G4),

3aLUMLLEHHBIA K JEWCTBMIO MOPCHOH BOAbI

bonee noapobHeie ceeaexun cmotpy RD 09 168

XoAoBOW pacnpenenutenb C ANeKTpo-
TMAPABNNYECHUM yripaBneH1em,

CaMO3aLLMILBHHBIA (3alumMTHOE uenonHenue: (Ex) is G5)
3aLUMLLEHHBIA K AEHCTBUHO MOPCKOH BOAbI

6onee noapobxble ceeaeHua cmotpu RD 09 170

Hauatowwmit npusoa Tvn B ¢ nonkim Banom
6onee nonpobHble ceBeaerna cmotpu RD 09 169
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I'M,upasnwﬂa ANA NUTbEBbIX NPECCOB U MaLlUWH NTIUTbA NOA JaBneHuem

MpONOpUMOHaNbHBIA pacnpedenuTens, TPEXCTYNEeH aTbIH,
anexTpuyeckan obparHan CBA3bL
6onee noapobHele ceeaenna cmotpu RD 09 182

Perynupyemblid nonacTHbIA HACOC TUM V4
6onee noapobHbie ceeaexus cmotpu RD 09 126

Heperynupyembie N0NACTHbIE HACOCK THN V2
6onee noapobHsie ceeaermns cmotpu RD 09 071

[ pONOPUMOHANbHBIA NOTOYHBIM KnanaH
(ot Ay 10 no Oy 16)

6onee NoApobHbIE CBEAEHUA CMOTPH
RD 09 102

MponopuUHoHabHbIE HANOPHbIE HianaHb! AnA
OrpaHMyYeHHA AABNEHUA U PeayLMPOBaHHA
nasnenun (ot Jy 10 ao Oy 32)

Gonee noapobHsie caeaenua cmotpu RD 09 101
201

Perynupyembiit nonacTHbli Hacoc Tn V4
6onee noapobHuie ceeaeHus cmotpu RD 0975



[MapaBnMKa Ana MeTaNTOKOHCTPYHLIMIA

KauatoLmi Np1Boa; KPYTALLMIA MOMEHT A0 30N0THUKOBLIE PACNPEAENUTENM B NPUTLIYHOM HCHONHEHKM
2650 naHm, nasnerne ao 200 Gap (no Oy 82), ana pnaHuesoro noawntodeHus (5o Ay 150)
6onee noapobHsie cBeaeHua cmotpu RD 09 118 Bonee noapoGHsle caeaeHna cmoTpu RD 09 163

Perynupyemblit moTop Perynupyemeliit Motop
lapaenuyeckue uMnuHApel, xoa Ao 10 000 mm, nasnexue Ao 400 6ap ABV c ruapaenuyeckoil  ABV ¢ ruapasnuyecHom
6onee noapobHeie ceeaexua cmotpu RD 09 114 — RD 09 117 peryMpoBHOW B 3aBM- perynMpoBKOi B 3aBK-

CHUMOCTH OT yn- CHMOGTH OT uucna obo-

PaBNAMOLLErO AaBNEHHUA poTOB NpUBOAa

Bonee noapobHble tonee noapobHele

CBEAEHWA CMOTPH CBEAeHUA CMOTPH

RD 09 180 RD 09 181
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MpuBOAHAA cTaHuus
3arpaguTensHoro yer-
POWCTBa NPU LLITOPMOBOM
npunvee
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[MapaBnuka ana cneunasibHOW TEXHUKKU

Py4HOW HacOC ABOMHOIC AEHCTBHA, AaBneHne ao 315 bap, YnpaenatoLLmKi y3es, B UCNONHEHUU BEICOTHOTO CLEMNEHUA,
NPOU3BOANTENLHOCTE = 25 om®/ neoiHow xon, Bec = 2,3 Hr [NA YyNpaBneHua CoeaMHUTENBHOIo UMNMHapa

Ynpasnenue ne6énuu AnR 6anku HyBCTBUTENbHLIX
anemMeHToB Oya ANA UCcneaoBaHKaA MOpPA

MEnonHKTENEHOE YCTPORCTBO PyNf HaNpaBNEHUA CaBoeHHaA-TPUNBKCHAR-MAHOPUTAPHAA cUCTeMa
ana camonéra MRCS (TopHaao) -
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MpuHuunNuanbHble CXemMbl

MpuHuyunuanbHaA cxema rUAPaBNMYECKOW CUCTEMbI / \

Ha npuHuMnNuanbHoOW cxeme n306parkeHa KOHCTPYKLUWA rud-
paBnuYecKow CUCTEMbI.

OTtpenbHbie ruaponpubopsl 0603Ha4YeHb! YCNOBHBIMU 3HaKa- -

MW W cOoeiuHeHbl Apyr C ApYrom. CoeguHeHMA OTAEnbHbIX
MarMCTpaneﬁ 0603Ha4YeHbl Ha NMPUHUWMNKWANBHBLIX CXemMax nu- A B

HUAMMU.

C NOMOLLbLIO MPUHUMNMANBHOW CXEMbl MOXKHO pa3obpaTkcA
B pex<me paBoTebl ruapocucTembl. K NoApOBHbIM thyHKLUMO-
HanbHBIM CXemMaM, Kak Npasuno, npunaraerTcA ewle v aua-

rpaMma paboThl FMAPOCUCTEMbI, MO3BONAKOWAA TOYHO BOC- A 8
NPOM3BECTU MOCNEeAO0BaTENLHOCTL BKIHOYEHWA OTAENbHbIX @ L
YCTAaHOBOK MM MaLLIKH.

AHanusupya NpuHUMNWUanbHbie CXeMbl, MOXHO CKa3aTb, 4TO P l__E

3neMeHTbl CXem NOBTOPAKTCA B Pa3NnYHbIX rMApOCHUCTEMAX.

PaCCMOTpHM HECKONbKO OCHOBHbIX TUMOB rMApPOCUCTEM. @ §
A

MpocTanA rugpaBnuyeckan cucTema
(oTKpbITan rugpocucTema)

Ha pucyHke m3o6paxeHa NpocTaA ruapaBnuyecKan cucTema.

MUAKOCTb M3 pe3epByapa W nogaer ee B rMAPaBNMYECKYH
cucTtemy. Pacnpegenutens 4 ¢ pyYHbIM YNpasfieHWEM Haxo-
OWUTCA B HEWTpansHOM nonoxkeHun. Pabouas »uaKocTb LuUp- s
KYynupyeT w3 Hacoca B Bak 2 noutu 6es Hanopa. Pacnpeaenu-
Tenb YAEP>KUBAETCA B HENTPanbHOM MONOXKEHUKN € MOMOLLBLIO
ABYX NPY>WUH (UEHTPUPYIOLLME MPYXKUHBI) . @

Mpu BrNouenuu pacnpepenutend 4 (nesoe nNONOXeHue,
0603HavyeHHOe napannensHbiMK CTpenkamu) pabouan XWa-
KOCTb MOCTynaeT B MOMOCTb MOPLUHA ruapouunuHapa 5.
WTok nopwHA BbiaBuraetcA. CKOpoOCTe BbIABWMXKEHUA 3a- \ /
BUCWT OT MOAA4YM Hacoca W pasmepa ruapouunuHapa (nno-

LA NOPLUHA ) .

Hacoc 1 ¢ Heperynupyemoii nopa4eil BcacklBaeT pabouyto @ —

Ycunve, BO3HMKAOLLLEE Ha WITOKE MOPLUHA, 3aBUCUT OT Nno-
WaaM MOpLIHA WU MaKCMManbHOro AasfieHWA B riuppocucrte-
me. MakcumaneHOe AaBneHve B ruapocucteme u, cneposa-
TeNnbHO, Harpy3Ka rmapocucTemMbl perynupyeTca ¢ NoMOoLLbIo
KnanaHa orpaHuYeHuA aasnenvAa 3.

BenuuuHa paBneHWA B rMApocUcTeMe onpeaenAeTcA Npeoao-
neBaembiM COMPOTUBNEHWEM NOTpebwuTenAa W WM3MepAeTCA
MaHomeTpom 6.
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MNMpuHuunuanbHbie CXeMbl

FmapocucTemMa ¢ pacnpegenvrenAMM NOCNefoBaTeNnbHOro
BKNHYEHUA

Ecnu yaAnUHUTE MarucTpans cnvBea nepsoro pacnpesenvrend
OfIMCAaHHOW Bbllle rMAPOCUCTEMBI, YCTAHOBWB Ha Hel OAWH
UMM HECKOMNbKO pacnpefenvrenei, TO Mbl MNONyYnMM TaK Ha-
3bIBAEMOE NOCNEA0BaTENLHOE BKITHYEHME,

Mpu nocnepoBaTenbHOM BKIKOYEHUWM HEOBXOAMMO, 4TOOLI
CUMa W CKOPOCTb BKIKOYaEMbIX OAHOBpPEMEHHO NoTpebuTe-
neW perynupoBanacs.

TouHee rosopA, Aeno 06CTOMT CNeayolLMM 06pasom.

Y1066l NPUMBECTU B [BWXEHWE rUapoOUMNUHAP 2, Heobxo-
AMMO [AaBNeHWe, COOTBETCTBYIOLWEe cune MoabemMa W nno-
Wwaaum NopLluHA. 3To AaBreHWe AENCTBYET Ha KONbLEBYH No-
BepPXHOCTb NoplwHA uunuHapa 1. JeicTByollee Ha LMAVHAP
1 paBneHwe CKNajbiBaeTCA M3 BHELUHEro YCWUNWA, OeWCcTBY-
IOLLErO Ha WTOK MOPLUHA, M AaBNeHWA, COCTOALLEro U3 aae-
NeHWA, JeACTBYIOLLEro Ha UMAWHAP 2, W NNowanu Konbue-
BOW MNOBEPXHOCTU noplwHA uunuHgpa 1. Ecnu pasnedwe,
felcTBylollee Ha uMnuHap 1, Bonblle CyMMbl eACTBY HOLLUX

cun, To o6a ruapouunuHgpa eeiaBurawotcA. OTHOLeHKe
cKopocTeld ABWXEHWA ruapouunuHapos 1 u 2 nponopuuo-
HabHO OTHOLUEHWIO MNOWAAM NOPLUHA® UMNWHAPE 2 K KOMb-
LeBOM NoBepxHoCTU uunuHapa 1.

Uunpkynupytollaa ruapaBnuyeckan XXULKOCTb Yepes hunbTtp
cnuBaeTcA B bak.

-
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MpuHunnuanbHblie CXeMbl

MMppocucTeMa ¢ napannenbHbiM BKIOYEHWEM HECKONBKUX
pacnpegenuTenen

Hacoc 1, nopa4a KOTOpPOro perynupyetcA € NOMOLLbLIO pe-
rynvpyrowLero AeuratenA 2, BcacbiBaeT OT(WALTPOBaHHYHO
YKWAKOCTL WU NOAAET ee B COCEAHIOH rMApOCUCTEMY.

Yepez marucTpancHele OTBETBNEHWA W pacnpeaenuTenu 5,
6 v 7 paBouan KMAKOCTb MOCTYNaeT B MMAPOUMNMHAPLI 8,
9wu 10.

Pacnpep.enmenn W, cnegoBaTenbHO, nmpeﬁmenw, pacnono-
KeHbl NapanneneHo.

Ha cxeme pacnpegenuteny 5 1 6 B HeWTpanbHOM MoOnoxe-
HWMM NepeKpPbLIBAOT TOYKK NoaknodeHna P, A, BuT.

Korpa pacnpeaenuTtens 7 HaxoAwuTcA B NPaBOM NONOXKEHUH,
TOYKa nogknoveHnA P 3aKpbiTa.

KnanaH orpaHudeHwA OaBNeHuA 3 perynupyert AaBneHuve B
ruapocvcTemMe repei pacrnpefenurenAmMi, KOTOPOro Benu-
YMHa CHUMaeTCA HakaTtuvem Knasvww 3/2-pacnpepenvuTena
4 Ha MaHoMeTpy.

B kauecTee notpebuTenei Ha cxeme M3obpaxkeHbl TeNecKo-
MUYECKMI MMAPOLMIMHAD ABYCTOPOHHErO AeNCTBUA 8, And-

thepeHLManbHLIA rnapoumnHap 9 ¢ NOCTOAHHBIM Aemndu-
POBaHWEM MOPLIHA W FMAPOUUIVHAD OOHOCTOPOHHEro AEw-
CTBWA B BO3BPaTHON npy>uHow 10.

Mpu napannensHOM BKMHOYEHWA HECKOMBKUX UWIWHAPOB
MOryT ABUraTbCA OAHOBPEMEHHO NWLWb B TOM Cryuae, ecnu
MMEEeTCA AOCTaTOYHOE KONU4YecTBO paBoyed KUAKOCTH, C
NOMOLLBK KOTOPOW MOXHO nopaepxaTte Heobxoanmoe pa-
Boyee pasneHwue.

B NpOTUBHOM criy4ae AaBneHuve ycTaHaenuMeaeTcA nNo MUHU-
MansHOMY COMPOTWUBNEHUID, TO €CTb BHauane BbiABWIraeTcA
UMNKWHAP C MUHWMaNbHbIM NaBNeHUEM.

Koraa nepBbIv LUNUHAP LOCTUM KOHEYHOr O NONOXKeHWA, AaB-
feHWe HapacTaeT, AOCTWradA BenuyuHel, Tpebyemon ANA Bbl-
LBWXEHUA CNeayowero umnuiapa. BeiasvxkeHue uMnuHapos
NPOMCXOAUT NOOYEPEAHO B 3aBUCMMOCTU OT AABMEHWA, Tpe-
6YemMoro ANA NpeofoneHnA HarpysKu.

—
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MpuHumMnuanobHblie CXemMbl

BknioueHMA pacnpepenutenen

Huxe NnpMBOAATCA NPUMEHAEMbLIE B NMPOMbILLNEHHOCTH CXe-
Mbl B KMIHOYEHWA pacnpeaenuTenen.
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MapannensHoe BKNIOYEHWE 3N1EMEHTOB pacnpenennTenen

Kaxabli pacnpeaenutens COeaAnHEH ¢ KaHanom P, sce noTpe-
BuTenu ynpaenAwTcA oaHoBpeMeHHo. PacnpeneneHune pabo-
Yyelh KMAKOCTW NMPOU3BOAWUTCA B COOTBETCTBMW C COMpPOTH-
BNeHWeMm B rugpocuctemMax notpeburenei.
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CpBOeHHAA cxema

Mopaya pabBoyeird XUAKOCTWU NPOW3BOAMTCA TONbBKO Yepes
UMPKYNALUWOHHLIA KaHan. MNoTpebuTenn BKNKOYAIOTCA He 04-
HOBpEMEHHO. 3Ta CxemMa NPUMEHAETCA B Ka4ecTBe Npefox-
paHUTENbHON CXEMbI.
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lMocnepoBatensHOe BKNHOYEHWE

Wcnonb3yetcA cnue paboyen xuakocTu. PaboyanA »knaKocTb
oT noTpebutenAa 1 cnueaetcA B pacnpegenvtens 2. Takum
o6pa3om, noTpebutens 2 umeeT NpUHYAUTENLHOE ynpaene-
Hue, T.e. CKOpPOCTW NoTpebutenen 3aBUCAT OT Nopayun pabo-
Yeln XUAKOCTH, a paboune LaBNEHWUA CYMMUPYIOTCA.



MpuHuunuanbHbie CXEMbI

Funpasnuuecxaﬂ CHMCTemMa C TpexXKacKafHblM OUCTAHLUWOH-
HbIM OrpaHuyeHuem AaeneHwA

Ecnu B ruapaBnuueckon yCTaHOBKe BO3HWKaeT Heobxoaw-
MOCTb MPUMEHUTL TpexXKackagHoe ynpasneHue NaBneHuem,
TO 3TO fAenaetcA NyTeM MOAKIOYEHWA ABYX [OMONHUTENb-
HbIX KNanaHoB OrpaHW4MeHWA AABMEHWMA WUNKU ABYX KNanaHos
npensapuTeNbHOro yNpaBlieHuA.

Ha npuHuunuansHOR cxeme w3obpaxkeH KnanaH orpaHuye-
HWMA paeneHwA 1 ¢ npeaBapuTenbHbIM yNpaBneHWem, KoTo-
PbIf C NOMOLLLIO pacnpeaenuTend 2 COeAWHAETCA C OAHWUM
M3 ABYX KnanaHoB NpeaBapwTenbHOro ynpaeneHwA 3 win
4.

Korga pacnpegenutent 2 HaXO4UTCA B HEATpansHOM nono-
yKeHun, KnanaHel 3 1 4 coeanHAtoTcA ¢ 6akom. [lasneHue B

rMAPOCHUCTEME YCTaHABNWMBaeTCA Ha KnanaHe OrpaHu4eHunA
paeneduna 1. Koraa k pacnpegenvtento 2 noaKnwovaeTca Ha-
NopHbIA Knanad 3 unu 4 (B AaHHOM cnyvae Knanawe! npe-
ABAPUTENLHOTO YNpaBreHwA), TO AaBneHwe MopjaeTcA O4-
HOBpeMeHHOo Ha knanaH 1 v 3 unu 4. 370 03Ha4aeT, 4TO Ha
knanaHe 1 ycTaHaBnuBaeTcA MaKcumanbHoe pabouee AaBs-
neHuwe, a B NOAKIIIOYEHHOM HaNopHOM Knanave 3 wnu 4 60-
nee HW3Koe AaBneHue. 3Ta CXemMa MOXKET MPUMEHATLCA W
B KayecTBe AMCTaHLMWOHHOr O ynpasneHua.
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MpuHuMnuansHbie CXeMbl

MuapaBnuueckan cucTema ¢ AudipepeHUManbHbIM BKIKOYeE-
HWEM LWAMHApPA

llnpoko pacnpocTpaHeHa Tak HasbiBaemana AuddepeHumnans-
HaAa cxema. OcoBeHHOCTL 3TOM CXeMbl ABMAETCA TO, 4TO B
nonoctv wToka 1 uMnuHApa NOCTOAHHO HaxOoAMTCA CXKaTan
paBo4an »KMAKOCTb, @ NONOCTL MOPLIHA 2 4Yepe3 TPexXoao-
BOW pacnpegenvtent 3 HarpyxaetcA WNW pasrpyaetcA B
HanpaeneHuun baka.

OTHOLWeHWe eNCTBYHLWLMX Ha LUTOK MOPLUHA CUn COOTBETCT-
BYeT OTHOLUEHWIO MNolafei CTOPOH MOPLHA U wToka. OT-
clona v HasBaHue “dugbgbeperyuansHas cxema”.

3Ta cxema NpPUMEHAETCA B MMPaBAUYECKMX 3KWUMaXxX C Ma-
norabapuTHbIMK Hacocamu. [pu BeIABMIKEHWW LUITOKE NOPLU-
HA paboyanA XUAKOCTb 4 BbITECHAGTCA M3 MONMOCTK WITOKA U
BMmecTe c pabouen »nAKOCTbIO Hacoca 5 noaaeTtcA Ha NpoTw-
BOMONOMHYH CTOPOHY B NONOCTb MOPLUHA.

PazymeeTcA, npu npWMeHeHWW noaoBHOW cxembl cnenyer
NOMHWTbL, 4TO YCWNWe LITOKAa MOPLWHA COOTBETCTBYET pas-
HOCTW MAOWafei NOBEPXHOCTWU MOPLUHA M KOMbUEBOW no-
BEPXHOCTW MOPLUHA, WHbIMU CNOBaMK, 3TO yCWMWE COOTReT
CTBYET NAOWaAN WTOKAa NMOPLUHA.

Ecnv BbiGpaHHOE HaMW OTHOLLEHWE MAOoLanen KONbLEBON
NOBEpPXHOCTM MOPLIHA ¥ MOBEPXHOCTH MOPLUHA COCTABNAET
1: 2, TO CKOPOCTb BbIABWXXEHWA W CKOPOCTE BO3BPAaTa LWITO-
Ka nopwHA AuddepeHULNansHOro uMnuHapa OAWHAKOBbI.

B 3TOM COCTOWT MPeMMYLLECTBO 4aHHOW CXeMbl.
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MpuHuMnuanbHble CXeMbl

MuapocucTema ¢ ABOWHOW GNOKUPOBKOW FMAPOLUNWHAPA

Ecnu Heo6XOAMMO 3axaTh ruapouunuHap B obowx Hanpa-
BREHMAX ABWXeHUA, 3aMKCUPOBEB ero B HY>KHOM MOMNoXe-
HUW, TIPUMEHARTCA CABOEHHbIW 0BpaTHbIV Knanad 1 c Ae-
610KWPOBKOIA B 06oWMX HanpaneHwAx. Korpa pacnpeaenw-
Tenb HaxoAWTCA B MOMOXeHWW, M306pakeHHOM Ha CXeme,
UWANMHAP HEeBO3MOXHO CABWMHYTb C MECTa ycunuem W3BHE.

B 3aBMCMMOCTM OT HanpasneHWA MPUNOKEHUA CUMbl NeBbii
WnW NpaBbiX OBPaTHBIA KNanaH repMeTUYeCKU NepeKpbisaeT
OTTOK paboueit KUAKOCTH.

[NA BbIABWMKEHWA WNW BO3BpaTa rMAPOUUNMHAPA W3 NOA-
BOAALLEH CTOPOHLI BKMIOYAETCA PACTONOXKEHHBIA B Maru-
cTpanw cnvuea o6paTHeLIA KnanaH.

Korpa pacnpenenutenb 3aHAN HeATpanbHoe nonoxeHue,
crneayet o6paTuTb BHUMaHWE Ha TO, 4ToBbl 06e TOYKK noa-
KnouYeHuA AeBnoKMpyeMbix 0BpaTHbIX KNnanaHos bbinv pas-
rpy»eHbl B HanpaeneHun maructpanu Baka. Toneko Toraa
MO)kHO oB6ecrneunts BGbICTPOE W TOYHOE 3aKpbiTUE KOHYCa
KNanaHoB W FrepMETUYHOCTb NEPEKPLITUA.
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MpuHuMnuanbHbie cXembl

MmapaBnuyeckan CHCTEMA C KanaHOM NPOTMEOAABNEHUA W
06paTHLIM KnanaHom ¢ ae6nokmposKon

Korpa Ha paBoyvit uMnuHAp NOCTOAHHO AGNCTBYET Harpys-
Ka (HanpuWmep, cynnopT MPOTAXHOro cTaHka), To ruapo-
UMnNUHAP Heo6x0AMMO NpeaoxpaHWTb OT ONYCKaHWA KU3-3a
yTeukn B pacnpegenutene. 3TO LOCTUraeTcA C. NOMOLLbIO
YCTaHOBNEHHOro B CIMBHOW maructpany obpaTHoOro knana-
Ha 1 ¢ Ae6NOKUPOBKON.

Kpome Toro, Heo6xoAMMO YCTaHOBUTL KnanaH nNpoTMBOAE-

BneHua (KnanaH noaknoueHuA aasneHua 2) . lagnexue oT-
KpbITUA 3TOro KnanaHa npumepHo Ha 10% ebilwe Beca yaep-

YKUBAEMoro rpyasa.
Mpu 3atom Bo3HMKaeT acdekT rMAPaBNNYECKOW MPOTUBO-
[ENCTBYIOLUEN CHfbI.

M TonbKO nocne Nojauu AasneHuA Ha CTOPOHY nopluHA (A)

3To "'npenBapuTenbHOe HanpAXeHue'' yaaeTcA Npeofonets.
B pesynbTaTe NOplleHb OMyCKaeTcA.

CKopocTb ONYCKaHWA PErynupyeTcA ¢ NOMOLLLIO perynAaTo-
pa notoka 3.

Moaknto4yeHHbIW NapannensHO K perynATopy notoka obpar-
HbIA KnanaH NO3BOMAET OCYLWECTBNAThL ObICTPLIA NOABLEM

rpysa.
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n PUHLUMNMANIbHbIE CXEMbI

MMapocucTema C PerynupoBaHnem A3BeHWA B NEPBOM UK-
AMHApEe ¥ NOAKNIOYEHWEM BTOPOro UMAMHAPA ANA BbIABU-
WeHWA W Bo3BpaTa. BTOpOM LMNUHAP perynupyerca no na-
BNEHUIO.

Mepes HaMu yNpoLEHHAA CXeMa 3aKMMHOIO YCTPOWCTBA C
nogaveid ceepna. Ha Heit npeactaesned NpuHUMN ruapaenu-
YecKOro MocnefoBaTenbHOro BKNHYEHWA B 3aBMCUMOCTU OT
fAaBneHuA.

Ha npaktuke Heo6xoauMO cneauTh 3a Tem, uToBbl NPOBO-

OAWNCA KOHTPO/b MONOXeHWA uMnvHapa 1 AaBfeHuA C Lenbko.

Nony4YeHMA O4epefHOro curHana, B 3aBMCMMOCTWA OT Bbllle

YKa3aHHbIX KOHTPONUPYEMbIX BeNUYUH. 310 Ha cxeme He

nokKasaHo.

4/2-pacnpegenutens 1, NpMBOAMMBIN B ABWKEHWE NEAANDIO,
YDEpXUBAETCA B MCXOAHOM MONOXEHUW C MOMOLLLI Npy-
swMHbl. O6a uMnvHapa (nopjaua csepna v rUAPaBNUYECKUA
sakuM)  BTAHYTbI. [lpW BKNloueHWW pacnpepenvTenA 1
TOuUKa noaKnoveHWA P coeaVHAETCA C TOYKOW MopKmntove-
HuA B, a TOuka noaknyeHuAa A ¢ Toukol noakniodeHmnA T.
PaBou4aa »WMAKOCTb 4epe3 OTKPbITLIA B MCXOAHOM Monoxe-
HWM Knanad perynupoBaHWA AaBneHuA 2 nocTynaet B Uu-
NUHAD FMAPaBNNYecKoro 3axuma. LMnMHAp BbIABWraeTcA.
KaHan, coeAuHAIOWMIA UMNUHAD NoAa4yM CBepna, nepexpbiT
KNnanaHom NOAKMYEHWA AaBneHma 3.

Mocne TOro, KakK UWAMHAP 33XMMHOTO YCTPOWCTBA 3aHAnN
jaflaHHOe NONoXKeHWe, AasneHue HapacTaet. B unnuHape 3a-
»UMHOro YCTpOUCTBa yCTaHaBNMBAaeTCA perynupyemoe Kna-
naHom 2 aaenedue. B nMHWMM Hacoc-KnanaH perynvpoBaHuA

[aBneHWA AaBneHve BO3pacTaeT A0 Tex Nop, NOKa He AoCTHr-
HeT BenWuuMHbI, YCTAHOBMNEHHOW Ha KnanaHe NoaKIo4YeHuA
pasneHuA 3.

Koraa 3agaHHOoe AaBneHve AOCTUrHYTO, KnanaH 3 OTKpbIBa-
eTCA M LWNUHAP NoAa4v cBepna BbIABUraeTcA CO CKOPOCTHHD,
YyCTaHOBNEHHOIA Ha perynATope notoka 5.

BosBpaT uMNMHAPOB NPOWM3BOAMTCA B OBpaTHOM MopARAKe.
LlunMHap 3aXMMHOTo YCTpOWCTBa OTMNYyCKaeT 3aroToBKY
TONLKO Mocne TOro, Kak UMNMHAp MexaHusma rnoaadyu ceep-
na BEPHYNCA B UCXOAHOE MOMOXKeHUe.

TakaA nocnenoBaTenLHOCTL BO3BpaTa onpejenAeTcA Knana-
HOM noakntoveHua aasneHuA 4. [locne Toro, Kak NpyXvHa
BepHyna pacnpegenutens 1 B MCXOAHOE MONOMeEHWE, Hauu-
HaeTCA BO3BpaT uunuHapos. Pabouan XuaKoCTL BHavane no-
CTYNaeT B UMNMHAP MexaHusma nopaun ceepna. B atoTt mo-
MEeHT KaHan, BeAyLiMi K LWMNUHAPY 3aXMMHOr0 MexaHu3ma,
NepeKpbIT KNanaHom NOAKIIOYeHKWA AasneHua 4.

Koraa uunuHap nNoaYu cBepna AOCTUIHYN KOHe4yHoe Nono-
»eHwe, AaBneHWe npoaonaet Hapactate. Kak Tonsko Ao-
CTMraeTCA [aBneHWe, yCTaHOBMEHHOe Ha KnanaHe 4, 37107
KnanaH OTKpbIBaeT KaHan UMNUHAPA 33KWMHOrM0 MeXaHws-
Ma M LMMUHAP Ha4yuMHaeT BO3BPaTHOE ABUKeHWe.

B ruapocucTeMe NPUMEHFAETCA CaMOperynupyownia Hacoc
¢ KOMreHcaLven NaBneHuA v perynupyemoi noaaveit. (Han-
puMep, nomacTHoii Hacoc Tun V3, cm. pasnen ""Hacockl”') .
Takum o6pasom, MakcumanbHoe pabouee fnaBneHue ycra-
HaBNWBAETCA HENOCPeACTBEHHO Ha Hacoce.
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MNMpuHuunuanbHbie CXemMbl

MuppaBnuueckand CMCTEMAa NPecca ¢ KNanaHOM HanoNHeHWA
W LMAKHAPOM YCKOPEHHOr 0 X0aa

Kak npaBuno, npecce! 06nagatT 60nbLOoA MOWHOCTbIO. [10-
3TOMY B HUX NPUMEHAIOTCA TUApaBnuYecKue LUNvHAPSI
Gonbworo ob6bvema. [nA obecrneyeHWA YCKOPEHHOro xoja
NOPLUHA BMECTO AOPOrOCTOALLMX HAcocoB Bonblimx obbe-
MOB MPUMEHAKOT TaK Ha3blBaeMble HanonHWTENbHbIE Knana-
Hbl, KOTOpbIE MO CYLLECTBY ABNAKTCA KpynHorabapuTHeiMu
oBpaTHeIMK KnanaHamu ¢ AeBnoKupoBKON.

37K KnNanaHel UMET CAEAYIOLWMA NPUHLMN LEACTBNA:

Mpeanonoskum, 4TOo MON3YH Npecca HaxOAWTCA B BepXHem
(McxopHOM) MOMNOMEHWW, 8 ABUKEHWE BHW3 YNpPaBnAETcA
4/3-pacnpeaenutenem 6 (nonoxeHwem CKpeLleHHbIX cTpe-
NOK) , KOTOPLIA NoAaeT gasneHve Ha oba LUNUHAPA YCKOPeH-
Horo xopa 1. PaBouaA »kmaKocTb, HeoBxoaumana AnA npu-
BOAa NonsyHa npecca 2, noctynaeT u3 Baka Hag Nosi3yHoOM
3 4yepe3s OTKpbIBaeMbl# 06paTHbIV KnanaH 4.

Mocne Toro, Kak nnuTa npecca npw»ara K 3aroToBKe, CO-
NpoTUBNEHWE MOBbLILIAETCA W LaBNeHWe B rMApOCUCTEME Ha-
pactaer. OTKpbIBaeTCA perynupyembiit Knanad nogknioue-
HWA paeneHuAa 5 u pabouan »MAKOCTb NOAAETCA B NONOCTh
UMNUHAPa Non3yHa npecca.

Ha Bce Tpu NOBepPXHOCTU NOPLUHA NOAAETCA MaKCHUManbHoe
paeneHue. HanonHutenbHbid Knanad nepexkpbiBaeT Maru-
cTpane 6aka Hag nonayHom 3. Mpu Bo3spaTe NonocTu nNop-
wHA (A) UMNMHAPOB YCKOPEHHOrO XOAa pa3rpy»KakwTcA, a
B nonocTtu wTtoxkoe (B) noa pasneHwem nopaetcA paBouan
YKULKOCTb.

OpHOBpeMEHHO Yepe3 MarvucTpanb ynpasneHwa [AaBneduve
NoAaeTcA B TOUYKY MOAKMHOYEHWMA X HANONHUTENbHOrO Kna-
naHa. C noMoLLbi0 LWNKWHAPa YNpaBneHuA OTKPbIBAeTCA 0C-
HOBHOI KOHYC 1 pabouan »KMAKOCTb cTekaeT B Hak Hap non-
3yHOM.
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MpuHuMnnanbHbie CXeMbl

Mwopasnuyeckad CUCTEMa CMHXPOHHOTO XOA3 HECKOMbKUX
FUAPOLUIMHAPOR € MOMOWbLID TaK HaskiBaemoro 'ruapa-
Bnuyeckoro 60ypneHoBcKoro tpoca’’

OpHMM U3 pacnpocTpaHeHHbiX cNoco60B CUHXPOHU3ALWUK XO-
03 rMOPaBIMYECKUX LMNMHADPOB ABNAEGTCA TAK Ha3biBaeMbil
" ryuapaBnuyeckuii 6oyneHoOBCKUIA Tpoc™.

Mpaspa, npvmeHeHwe G0YAEHOBCKOro Tpoca CBA3AHO C O-
npeaeneHHbIMM 3aTpaTamu.

[lBa ruapouMnuHApPa OAMHAKOBbLIX Pa3MepOoB CO CMIOLHbI-
MW MOPLUHEBLIMK WITOKAMU MNOCNefoBaTeNlbHO MOAKO4a-
foTcA Apyr K Apyry. BnaropapA 3Tomy BTOpOW LUAMHAP
NOBTOPAET ABWXEHWE NEpBOr0 LWNMHAPE, Ha KOTOPbIA Mo-
naetcA AasneHue Hacoca. MNockonbky obe nocneaoBaTensHO
BKAMOYEHHbIE MONOCTM UMNAUHADPOB CTONG XUAKOCTU TONLKO
nepemMeLLaloT, X0h UWNUHAPOB BCNEACTBWE BHYTPeHHWX, a
BO3MOHO W BHELLHWX yTeuek, 6e3 NOANUTKKU MOXET n3me-
HWUTLCA.

Bo waberkaHue HexkenaTenbHbiX MOCNEACTBUIA TaKOro usme-
HEHWA Xxo4a MopluHel nonocTe ' GoyaeHoBCcKoro Tpoca' ¢
MOMOLLIK) PAcnonoXeHHOoro cnpaea 4/3-pacnpeaenutend 2
vepes Kakablid XO[ COefVWHAETCA KPaTKOBPEMEHHO C Maru-
CTpanbio NoAayy Hacoca unu 6aka.

HepasHOMEpPHbIA XOA MOPLIHA UMEET CReAYoLne NPUInHLI:

a) neBbll UWMNUHADP NEPBLIM BO3BPALLAETCA B BEPXHEE KOHeY-
HOE NOoMOKEeHWe M BKIIOYAET KOHLUEBOW BbikMouatens 3.
Mpuunna:

HEAOCTATOK MUAKOCTY MEXAy UMNUHAPaMA.

Cnoco6 ycTpaHeHuA:

C MOMOLLbLI NEeBOro KOHUEBMKA 3 BKMHOYWTL MarHuT a
pacnpeaenutena 2. PaGouan »uaKocTs ByaeT noctynats
B MarwcTpans YNnpasneHwWA A0 Tex Nop, NoKa npasblid Un-
AWHAP TaK)Ke He BKMIOUYMT KOHLEBOW BbiknovaTens. Mar-
HWUT a CHOBa OTKIIOYaeTcA.

6

Pt

MpaBbli LUNUHAP NEePBLIM BO3BPALUAETCA B BEPXHEE KO-

HeYHOe NOMOMKEH e Y BKIOHAeT KOHLEBOM BbIKNtoYaTens 4.

Mpuuunna:

M36bITOK »KUAKOCTH MeXay UuanHapamu.

Cnocob ycTpaHeHWA:

¢ MOMOLLGIO NPaBoOro KOHUEBWKa 4 BKAOYUTE MarHuT b
pacnpeaenuTena 2. OTMM OTKPbIBAETCA rMAPABANYECKH
AebnoKupyemblii 0BpaTHbIA Knanad 5 1 KUAKOCTb CTe-
KaeT 40 Tex Nop, NOKa NeBbii LUAWHAD TaKoKe He 3aimeT
KkoHeyHoe nonoxeHwe. C MOMOLLBID NEBOr0 KOHUEBOro
BLIKOYaTeNbA 3 MarHUT b OTKINOYaeTcA.

B atom cnyvae CUHXPOHHOCTL X04a NOPLUHA 3aBUCUT HE TOIb-
KO OT KOMWYeCTBa >XUAKOCTU MeEXAY uunuHgpamu, HO KU OT
TOYHOCTM WCMONHEHWA 06oux UWNUHAPOB. O6buwenssecteH
TOT CbaKT, Y70 B TEXHUKE HEBO3MOXXHO MU3rOTOBUTL ABE ab-
COMTHO OAMHAKOBbLIE AeTanu.

MockonbKY NOAMNMTOYHLINA pacnpefenuTens 2, Kak npaevno,

MMeeT 30N0THUKOBY KOHCTPYKLMI0, BO3HUKAET ONpeaeneH-
HaA yTeyka.

MNMoatoMy HeoBXoAWMBbIM YCNOBMEM HafeXHOW paboTsl
BCEWM CUCTEMbl ABNAETCA YCTAaHOBKA cefenbHOro obparHoro
KnanaHa 5.
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MNpuHuunuanbHble cxemMbl

PerynupoBaHue CHHXPOHHOrO XOAa MO NPUHUMNY AO3MPOBaHMA [lpusoa HanaHCcUpa OCYLLECTBNAGTCA C MOMOLLBID MEXaHW-

Ha npuHuunuansHoi cxeme u3obpaxeHa cucTema perynupo-
BaHWA CMHXPOHHOTrO X0Ja OAHOro U3 BaNUMKOB TPEXBAaNKo-
Boro ruBouHoro npecca. Ha cxeme v3o6pakeHbl ABa HUK-
HWX BanKa, perynupyembix B ropu3OHTankHOM Hanpaene-
HuU. BepxHui BanuK perynupyetcA BepTUKanLHo.

- E

A _/

CUHXpPOHHBLIA XOA UMNMHAPOB B 3TOW cucteme obecneyusa-
eTCA 33 CYeT TOro, YTo paboyan UAKOCTb M3 ONEpe3aloLLero
LUNWHAPA NOCTYNaeT BO BTOPOW UMNMHAP ONpefeneHHbIMU
A03aMM.

Mopaya pabouei »kMAKOCTU B uunuHapsl 12 1 13 ocyuecT-
BfAeTcA otgensHo Hacocamu 1 u 2. Takum o6pasom, ¢ ca-
MOro Hayana obecne4meaeTCcA HEKOTOpPaA NpeaBapuTenbHan
AO3VPOBKaA.

Kpome TOro, B 3aTOM Cny4Yae UMNWHAPBLI HE MELLAOT APYr
ApPYry.

JHosupoBka paboyer XMAKOCTH MPOUCXOAUT Yepe3 perynu-
pylowuin knanaH 14.

Perynupylowmii KnanaH KOMMEHCUMpYeT pa3HocTb pabouen
KUAKOCTH, KOTOPAA MOMET BO3HUKHYTE!

— W3-3a HEOAMHAKOBOMW NOAAYM HAcCOCOR,
— B pe3ynbTaTe CKaTUA paboyen XKUAKOCTH,

BCNEACTEME HEOAMHAKOBONW yTeuku B npubopax,
— B pe3yneTarte NodTOB NOALWNHUKOB MaLWHLI.

HanpaeneHue ABWXKEHWA UWNWHAPOB OnNpeAenAeTcAa panpe-
penutenAamun 8 n 9.

HanopHsle knanadsl 10 1 11 Npu BbIABMXKEHWUW LMNUHAPOB
BbINONHAOT QYHKYUM KNaNnaHOB NPOTUBOAABNEHWA.

KayectBo paboTbl KnanaHa CUHXPOHHOrO X0Aa B OCHOBHOM
3aBUCKUT OT paboTbl CUCTeMbI OBHapYXeHWA oWNBoK.

Perynupyowmin KnanaH, Kak 1306pa>keHHO Ha NPUHUWNWan.-
HOW cxeme, BKNHYaeTCcA ¢ nomowkto Hanancupa 15.
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YeCKOW CUCTEeMbI OBHapY»XeHUA CMHXPOHHOrO xoaa 16 (uens
MNW CTanbHaA NeHTa), W30BpaXkeHHOM Ha MPUHUWNKUANBHON
cxeme.

Ecnv oauH M3 uunuHapoe paboTaer ¢ onepexxeHnem, To ane-
MEHT YNpaBneHnA M3MeHAET nonoxeHune Ganavcupa. Bxknio-
4aeTCcA KNanaH CUHXPOHHOro xoaa 14, KOTOpLIA coeavHAeT
OonepexawLWnin uMNUHAp ¢ 6aKOM W Macno wu3 UMIUHAPE B
AO03WPOBaHHbIX KONWYeCTBax NocTynaet B Hak.

Hanpwumep, ecnv Npy BbiABWXEHUW LUNUHAPOB NPaBbld LW-
nuHap 13 onepexaeT neBbid, TO NeHTa 16 TAHeT BanaHcup
BHM3 U AaBUT Ha Knanad 14, KoOTOpbiA OTKPbLIBaET KaHan
B> P.

PerynupoBaHve CUHXDOHHOrO XOja OCYLIeCTBNAETCA B
ofoux HanpaBneHwAx W obecneynBaeTcA 33 CYeT coefnHe-
HWA KManaHa CMHXPOHHOro Xo0aa ¢ nojawwum TpybBonpo-
BOAOM nepea pacnpegenuTenAamu 8 M 9, a Takxke nyTem
COeIMHEHWA TOuYeK MOAKMIO4YEHWA A pacnpegenuTenein co
CTOPOHaMK NOPLIHEBLIX WTOKOB COOTBETCTBYHLWMX LMNUH-
ApOB W TOMEK NOAKNYeHUA B co cTOpOHamMu nopuHei Apy-
rux uunuHgpos. OB6paTHele ApoccenbHble KnanaHel 6 u 7
Cny><at AnA jgexkomnpeccuu pabouer KUAKOCTU Npu nepe-
KNOYEHUW U3 NpeccoBaHUA Ha obpaTHbIA XO4.



MNMpuHuUNUanbHbie cxemMbl
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Hpuuuunuanbuble CXeMbl

Mpumep ynpaBneHwuA aBTONOrpy3YMKa ¢ BUNbYATLIM 3aXBATOM
O7a cucTema BeiNONHeHa B BuAe Bnoka ynpasneHua.

Bnok cocTouT u3 Tpex ynpaenatowux 30N0OTHUKOB pacnpe-
AenuTenen, BKNKYEHHbIX NapannensHo.

Pacnpeaenutens 1 uwunuHapa xoAaa
Pacnpeaenurens 2 uunvHApa HaKNoOHa

Pacnpepenutens 3 AONONHUTENLHOrO ruapoobopyAOBaHWA

Koraa anemeHTol ynpasneHuA (WecTuxonoBble pacnpeaenu-
Tenu) HaxoAATCA B WCXOAHOM MOMOMEHWW, paBouas »ua-
KOCTb B TMAPOCUCTEME LUMPKYNUPYET M3 TOYKW NOAKN0Ye-
HWA Hacoca P B Touky noakno4eHua Baka T Bea Hanopa.

Bkntouan oTaenbHble anemeHTol ynpaenedua (1,2 un 3), Mol
ynpaenAem notpebutenamu.

B xkaHane P pononHutenbHO ycTaHaBNMBaeTcA pasfenutens
notoka. HezaBucMMO OT Harpy3Ku OH OCYLIECTBNAET A03M-
POBKY NOTOKA B HaNpasneHmn KanaHos 2 (HaKNOHHbIX UK-
nuHapoe) v 3 (AoNoAHWUTENLHOE ruapaBnvyecKoe obopyano-
BaHWe) No 3aaHHON Benu4uHe.

Takum obpasom, gaxe nNpuv GONbLIOM NOAbEME MOPLUHER
AOCTUraeTcA TOYHOE PperynupoBaHue CKOPOCTU HaKNOHa.
Peayxuua notoka obecrneynBaeTcA ¢ MOMOLLLIO pacnpenenu-
Tened NOTOKA C MWHUMAanNbHLIMKM NOTERAMU, MNOCKONbKY
fAaBneHuWe Hacoca He HaMHOT 0 Bbilie AaBNeHuA NoTpebutens.

Octatok paboueil »MAKOCTW MOCTYMNaeT uepe3 OTAENbHbINA
KaHan (napannensHoe BKAKO4YeHWe) B pacnpepenvTens 1
(noabemHbI¥ umnuHap) . Ecnu knanad 1 He BKMOYeH, OCTa-
TOK pabover XUAKOCTHU CnuBaeTcA B bak.

Ecnu pacnpeaenutens 1 1 pacnpeaenutens 2 unu 3 BKAto-
4alTCA QOAHOBPEMEHHO, pasfenuTens nNoToka obecneymsaer
paBHOMEpPHY0 noaavy paboden »xuaKocTu B notpebutenu,
uMMerouLMe pasHoe ganeHue.

Korgaa skniuaeTcA TonsKo pacnpeaenutens 1, BcA pabovan
XMAKOCTb M3 Hacoca Yepes LMPKYNAUNOHHLIA KaHan cTeKaeT
B NOABLEMHbIA LMNMHAP. PasgenuTens NOTOKa B 3TOM cny4ae
YCTaHaBNMBAETCA BHE KOHTYPa UMPKYMALWM paboyen >kua-
KOCTH.

TopMO3HOW Knanan ANA HAKNOHa rpysa
( knanaH HaknoHa)

YnpaenAawownia pacnpegenutens 2 B TOYKax NOAKNIOYEHMA
A2 unu B2 MOXHO OCHACTUT BCTPOEHHbIM TOPMO3HLIM Kna-
NaHoM, nNpesoOTBPALLAOLMM  HEXeNaTensHoe YCKopeHue
(onepexkeHue) rpysa Npu HaKNoHe.

MopweHb TOPMO3HOro KfanaHa NO3BONAET HaxOo4AUleAcA
noa Harpy3koi paboyeid »MAKOCTW cTexaTb B Bak f0 Tex
nop, Noka B NPUTOYHOM TpyBonpoBoae He ycTaHaBnAuBaer-
CA AaBneHwe, COOTBETCTBYIOLLEE YCUNWIO NPYXWUHBI TOPMO3-
Horo knanaHa (ok. 30 6ap) .
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Ecnu cnue pabouei xunakocTn B 6aK npesbillaeT noaauy,
To paBneHue ymedblaetcA. [lpyxuHa KnanaHa Tonkaerv
noplweHs B HanpaBleHUW 33aKpbITUA Knanasda fo Tex nop,
noKa He BOCCTaHOBUTCA paBHOBECUE.

3TOT perynupyrowmnini KOHTYD KOMMEHCHPYET BAWAHWE Beca
rpysa Ha cKOpOCTh HaknoHa. To ecTe, TOPMO3HON KnanaH
perynupyer CKOPOCTb HaKNOHAa HE3aBMCMMO OT rpysa B CO-
OTBETCTBUM C NoaayYeit paboyen XUAKOCTH.

B Toukax NOAKNIOYEHWA NoTpebuTenen Ha pacnpesennTenAx
1 M 3 ycTaHaBNUBAKTCA M306parkeHHbIE HAa CXeMe KNanaHsb!
OrpaHM4YEeHUA BTOPWUYHOrO AaBIEHWA.

ONA BKNIOYEHWA 3MEMEHTOB YNPaBMeHWA KOHLUbI MOPLWHENd
Ha cTOpOHe nogkntodeHwA A unu B ocHawawTcA BUNKON
WNW A3BIYKOM, K KOTOPbLIM MPUCOEAWHAETCA CUCTemMa TAr.
Kpome TOro, Ha HUX MO>HO YCTaHOBWTb BKIOHaloLive py-
KOATKW C pblyaramu.

AnAa BKNOYeHUWA 3INEKTPOBbIKNOYATENA, Hanpumep, npu
BKMHOYEHMK 3INEKTPUYECKOro ABUraTena B 3MeKTponorpys-
yMKax, Ha ynpasnAWWX 30N0THUKAEX MOXKHO YCTAaHOBNUThL
cUcTeMy TAM, C NOMOLLBLID KOTOPbIX BKMAKYAKOTCA KnanaHsbl,
npueoALLIWE B AENCTBME 3NEeKTPOoABUraTens U Hacoc.



MpuHunnuansbHbie cXxembl
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MpuHuunuanbHble CXeMbl

3akpeiTan ruapocmMcTema

MNoa 3aKkpbITOW rUApPOCUCTEMOW cnefyeT MOHWMAaTL rMApO-
CMCTEMY, COCTOALLYH M3 Hacoca 1 W ruapoasuratenn 2.
PaboyaA >XMAKOCTb B TaKOW ruapocucTemMe nocrynaer u3
Hacoca B rMApPOABUraTens, a OTTYAa CHOBa BO BCAChIBAIOLLY 10
MarucTpane Hacoca.

Kak npaeuno, B 3aKpbITOA rMApPOCUCTEME NPUMEHABTCA MU-
LpOHAacoc C perynupyemoin nogavei 8 060Mx HanpasneHuax.

AnA NpaKkTUYeCKOro MCNONbL3OBaHUA 3aKPbITOM FMApPOCUCTE-
Mbl HeO6X0QWMMO crnieaylollee aononHuTensHoe o6opyaoBa-
HWe.

— OrpaHuyuTenu gagneHua

0O6a perynupyembix nNpeaAOXpaHWTeNbHbIX KnanaHa 3
W 4 orpaHu4alT AaBneHWe Ha CTOPOHE BLICOKOrO faBne-
HWA W 3aWWLWLAEIT rMAPOCMCTEMY OT neperpy3ok. Pabo-
YaA >KMAKOCTb CTEKAeT Ha CTOPOHY HW3KOro AasneHuA.
KnanaHsi OrpaHuWYeHus JaBneHUA OAHOBPEMEHHO CNy»aT
ANA TOPMOXEHWA rMAPOABUraTeNnA Npv HynesoW nogade
Hacoca.

— [MpOMBIBOYHbLIN KNanaH U NOANUTOYHLIA KOHTYR
MpomeiBOYHBIA KNanaH 5 ABnAeTcA pacnpeaenuTenem c
ruapasnuyeckuM ynpasneHuvem. Koraa nopava Hacoca 1
pagHa HyNH, NOANWMTOYHLIA HAacOC 6 Yepe3 NPOMbIBOYHbLIN
Knanad 5, HaxoaAWMACA B CpeAHEM NONOXKEHWUUN, MPefoX-
paHuUTenbHLIM KnanaH 7 W paavaTop oxnakaeHua 8 cnu-
BaeT }XUAKOCTb B BaK.

C NnomMoLUbIo NPeaoXpaHWMTENBHOrO KnanaHa 7 ycTaHaenuea-

eTCcA noanuWToyHoe aaeneHwe (Huskoe aasneHue). OHo co-
cTaBnAeT, Kak npasuno, 8 — 15 6ap.

KorpaaHacoc ocyluecTBiAeT nojavyy paboyer xuakocTtu, TO
eCTb KOraa B rMApOABWraTenb NoCTynaeT XKMAKOCTb, Ha CTO-
pOHe BbICOKOrO aasrneHwA (pabGovee faBneHuwe) BKNK4aeT-
CA NPOMBIBOYHLIA KNanaH, OTKPLIBAOWMWA KaHarn, KOTopsIi
COEAMHAET CTOPOHY HU3KOFrO AABNEHWA C NPeaoXpaHWTeNb:
HbIM KnanaHom 7.

Hanpumep, ecnu cnesa pacnono)eHa CTOPOHa BbICOKOrO
AasneHwA (ruppoasuraTtens 2 BpPAaWAeTcA BNpaso), TO B
3TOM Cnyvyae NPOMbIBOYHLIA KnanaH 5 uepes nesyto maru-
CTpans YMNpaeneHwA BKK4YAETCA B MPAaBOM HanpasneHuu.
Bnarogapa aTomy CTOpoOHa HW3KOro AaBneHwA (cnpaea)
COEAVMHAETCA C MPEAOXPaHWTENbHbIM KNanaHoM 7, KOTO-
pLIM YNpaBnAeT NOAMUTO4HbIA HACOC.

M3 CcTOPOHBI HW3KOrO AaBNEHUA KWAKOCTb Yepes NpoMmbl-
BOMHbIA KnanaH 5 v nNpeloxpaHWTeneHbIW Knanaw 7 nocTy-
naer 8 6ak. OagHOBpeMeHHO NMOAMWUTOMHLIA Hacoc 6 vepe3s
o6paTHeIM KnanaH 9 noaaet pabouyyto KUAKOCTL Ha CTOPO-
HY HU3Koro paeneHuA. O6paTtHeIX KnanadH 10 co cTOpOHsI
BLICOKOTO AaBNeHuA 3aKpbIT.

Mpu cmeHe HanpaBneHWA NOJa4M perynupyemoro Hacoca
AasneHue Ha .I'IpOMbIBO‘!HbII‘/‘I KnanaH nopaetcA ¢ ApYrou
CTOPOHLI. M BeCb UMKN COOTBETCTBEHHO MOBTOPAETCA.

BrnarogapA NPUMEHEHWMK NPOMbIBOYHOrO0 KnanaHa B 3am-
KHYTOW CUCTEME OCYLUECTBNAKTCA nogaya tenna v obmen
paBouei KUAKOCTH.
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NMpuHumMnuanbHbie CXEMbI

MmapocucTemMa ANIA YCTAHOBOK C MEHAIOWEACA Harpy3aKon

Harpyaku B NpuBOAax ONPOKWALIBAKOLWMUX YCTPONCTB, LWaH-
TOPHbIX BOPOT LUAK3OB, NOABEMHbLIX MOCTOB, Lnar6aymos
W T.A. 4aCTO MeHATCA. TO ecTb B MPOLIECCE ABUKEHWA MEHA-
eTcA HanpasneHwe peicTeuA rpysa. [ina Toro, uTo6bl 3anaH-
HaA CKOpOCTL NoTpeBuTenA Nog AelcTBUMEM Harpysku He
yBenu4uBanace, NPUMEHAIOTCA TOPMO3Hble Knanarsl (8 n 9),
1206paXkeHHble Ha pUCYHKE.

[Bsa Heperynupyembix Hacoca 1 v 2 ocyLlecTBRAIOT noaady
paboueit XnAKOCTU yepe3 oBpaTHbie Knanauel 5 n 6 n maru-
cTpans Hacoca B pacnpegenutens 7.

C NOMOLLbLI0 NpeAOXpaHuTeNbHbLIX KnanaHoB € npeasapu-
TenbHsIM ynpaeneHvem 3 w 4, NocpeAcTBOM Ha HUX YycCTa-

HOBNEHHbIX CBEPXY pacnpegenutened ANA pasrpys3xku pa-
BMEHWA, HAcOCbl MOTYT nepexknio4aTecAd Ha He3HanopHy
UUPKYNALMK.

Mpw BbIABMXKEHMM UMNMHAPA 12 nojava *KWAKOCTK OCYLLECT-
BNAETCA Yyepes TOPMO3HOW KnanaH 8.

To3mo3Hoi KnanaH 9 BKJ/IOYaeTcA CO CTOPOHBI MOAAYM KUA-
kocTu. Ecnu nocne uamMeHeHWA HarpysKu CKOPOCTb ABWKE-
HUA UWMNUHAPA Bbille 3afaHHOW, AaBfneHwe ynpasneHua no-
HWKEETCA, TO eCTb TOPMO3HOW KnanaH 3aKpbIBaeTCcA.

Takum o6pazom, CKOPOCTL ABWXEHWA UMNWUHAPA perynupy-
eTCA He3aBUCUMO OT HarpysKu.

MpenoxpaHutensHeie kKnanavel 10 v 11 cny»xar anA eTo-
PUYHOMO NpPeAoXpaHeHuA.
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PacuetHble chopmynbl

Miapoxacoc

Mopaua

MowHocTe NpuBoaa

06w min KoathduumneHT
nonesHoro aencTevA

Mapponsurarens

PaBouni o6bem

CkopocTb BpalleHuA

Bpawarowmin MOMeHT
BEAOMOro Bana

nnv

MowHOCTL BEAOMOTO
Bana

MappounnuHpp

V- -n-n
Q- 06 [

1000 M

p-Q

P =
npue. = sa5™ Tenh

ViH

[ keT]

Nkng = NMob6 ~ Tmex

V:'n

1000 - 106

Q - nog - 1000
n=s —
Vv

- e |

[Mun ']

M =
B8l 27100

Ap -V Nivex

[paHm]

MBEA = 1,59 Vo Ap

e 103

[aaHm |

[ ket ]

eomeTpuUyecKue pasmepbl

Mnowaab NOpLIHA

nnu

Mnowank NOPLWHEBOro
LWITOKA

A T e R [em?]

Agt =

PanB =

Nimex

Mgen

Peen

n
nopava [—]
MUH

reomeTpuyecKkuii pabounii obbem Hacoca
reomeTpuyeckui paboyun obvem ruapo-
asvratena [cm? ]

CKOPOCThL BpalleHWA NprBoaa rmapoHacoca
[ 0b
MWH

] wau [mun]

TpeByeman MOLLHOCTL NPUBOAA Hacoca B
[BT7]

pabouee pasnexue [ Bap] wnw ['D'::;']
Cc

= o6wmnin Ko3hULUEeHT NONE3HOTO AENCTBUA

{~08-085)

06bemMHbIA KO3h(ULMUEHT NONe3HOro AencCT-
A (0,9—095)

rMAPO-MeXaHUYECKNIA KOIPMULNEHT nones-
Horo aencteuA (0,9 —-0,95)

BPALLAOLWMA MOMEHT BEAOMOTO Bana
[ naHm |

nepena;i AaBn. Ha BXO4e v BbiXo4e ABWArar.
‘ naH |
(‘.M2

[Bap] wnwm [

= MOLLHOCTbL BEAOMOro Bana ruapoasuratens

[ kBT]

AMEMETD MOPLLHA
{ & avamertp unnuHapa) [mm]

AMAaMeTp MOPLUHEBOrO WToKa [ Mm ]
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PacuetHbie chopmynbl

MNnowane NOPLUHEBOro KONbUa =

nnowaas NOpWHA — NNoWaak NOpLUHEBOro LWITOKE

2 2
{d1” - d2”) - 0,785 2
A = cM
K 500 [em® ]
Cunbl, [ERCTBYIIOULME HA LMANHAD
y p-di’+ 0,785
CUNMe HaXxXuma Foy= ; [KH ]
Fp 10000
TArosoe ycunue Fy - p - (d1?-d2?) - 0,785 [icH)
Fz 10000
Ycunue wtoka
{ = ycunue Hakuma B gudiepeHunansHon cxeme )
p-dp’ 0,785
F Fg = ————— | [«H
8 9 10000 [H ]

KoaddrumeHT NonesHoro AedcTBMA rMApaBNUYeCKUX LUNWH-

Apo. coctaenAet ok. 0,85 — 0,95

Cuna F=p-A
NasneHve :L
Preop. A
CKOpOCTbL ABMXEHUA v = h
NOPLUHA t- 1000
Q
vV =——
A6

Tpebyeman nopaua

V
Q'reop_ = —t— - 60
a Qreop.
o6
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[aaH]

[6ap]

(=]

ceK

(]

lemz]

g

[

141

f
|

Preop. =

Q1'eop. iy

Mog

cuna [paH]

pabovee aaBneHue
naH

2 ]
cM

[6ap] mnn |

speTUBHAA Nnowaas [cm? |

TeopeTudyeckoe aasneHue bes
yueTa NnoTepb TpeHWA

M
CKOPOCTb ABW>XEHWA MOPLUHA [m]
: n
n

qas [MVIH]

C YYETOM YTEUKM

n
nojava [W]

6a3 y4era yTedKu

o6bemHbIi Ko3ahdHUUMEHT NONE3HOTO AeACT-
A (~ 0,95) c y4eTOom yTeuKu



PacueTHble hopmynbi

A .
Pa6ouuit o6bem v=2_h_ [n] v = pabounit obvem [ n |
10000
t = BpemA xopa [cek ]
A+h-6
BpemA xoaa NopLHA t = ———————— [cex ]
Q - 1000 h = ANWHA XOAA NOPLWHA [ MM |

MoTepwn naBneHHA B NpAMLIX Tpy6Gonposoaax

i
Ap = A l—u——w— [ Bap | Ap = noTepu AaBNeHWA B NPAMbIX TpyBonpoeoaa:
d-2 = { namMuHapHoe 1 TypByneHTHOE TeueHue)
Kr
p = nnotHocte [—] ~ 0,89
KoadhdrumenT TpeHUA ANA NaMUHAPHOT O TEYeHWUA A
64 A = K03dUUMEHT TpeHuA
Npam = —
e
= anuHa Tpy6onposoda | M |
- M
KoatbuumeHT TpeHuA anA TypByneHTHOro TeyeHmA v = CKOPOCTh TeueHuA [ ceK ]
B TpyBonposoae
. _ 0316
Atypb. = i\/_" d = BHYTPEHHWA AMameTp Tpy6ONPOBOAA
i [ mm ]
v = KWHEMAaTWMYeCKan BA3KOCTh XUAKOCTH
= 2
Yucno PeidHonbaca [cCr] wnm [MM ]
ceK
v
Re = d . 103
s Q = pacxop KMAKOCTH B TpyGonposoae
n
[MHH]
CKOpOCTb TEYEHWA KUAKOCTH
Q
Airerasr
6 d° =
3
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Yue6Hble ruapaBavyeckue arperatbl U TpeHaxkepbi /

Kypc 06y4eHMA ruapaBnmKe

BypHOe pazsutve TexHUKU TpebyeT He TONbKO BbICOKKUX Teo-
pBTH‘-IBCKHX 3H3HIM71, HO U XOpOLIJHX FIDEKTHHECKVIX HaBbl-
KOB. 3TO UENUKOM MPUMEHUMO U K rnapasnuKe.

[lnA npaBUnNLHOro yxo4a W 3KcnnyaTauuy rmapasnuyecKoro
060pyAOBaHMA B rMApaBnuKe, TaK XXe KaK v B ApYrux ob6-
nacTAx TexHuKwu, TpebyloTecA KBanuuuUpoBaHHeie crewuna-
NWCTLI, XOopowo pasbuparwmecA B ocobeHHOCTAX Npume-
HAEMOro ruapaenuyeckoro o6opynoeaHuA. B noarovoske
3TUX CMeuuanucToB HEManyi ponb WrparT TpeHaxepbl W
obyyaroine MaLWKnHbI.

ppotpenaxep cdupmbr ~* Pexcpor”

TexHUYECKMe XapaKTepUCTUKH

Tunopasmep ycTaHaBnvBaemblx knanaHos 6
MakcumanbHoe pabovee AaBneHWe pmaxc 20 6ap
MNopava Qmake 12 n/muH
(perynupyemsiit nonacTHoit Hacoc)

B 3TOM ruapOTpeHa)kepe CMOHTMPOBAH ABUraTenbHO -Hacoc-
HbIW Y3en ¢ MaHOMETPOM W NPeAoXPaHUTENbHLIM KNanaHom,
paccuuTaHHbIM Ha aaenexune 50 Gap, cNWBHOW MarvCTpankio
¢ (hMNETPOM, MArucTpanbi YTeYKu, CIMBHOW MarucTpansto
C KOHTPONbLHOW MEH3YpPKOW, TEPMOMETPOM, NPELUN3UOHHLIM
MaHOMETPOM, YCTaHOBNEHHbIM OTAENbHO, W NoTpe6uTenem
{umnuuapom) .

C nomMoLLpo TpOCa WM HanpaBnAKLWKWX PONIMKOB K rapoun-
NWHAPY, YCTaHOBMNEHHOMY B BEPTUKANbHOM MNOMNOXKEHUN,
c60KY, NOABELINBAETCA FMPA, B PE3y bTaTe Yero Ha uAnuHAp
OeiCcTBYeT Harpyska.

OtpenbHble ruaponpuBopsl CMOHTUPOBaHbI Ha CbEMHbIX
nnuTax, KoTopble ¢ NOMOLLb T-06pa3HbIX 3aTBOPOB YCTa-
HaBNMBAKOTCA Ha rNepesHeit cTopoHe arperarta. Bee npuBops!
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u Toukmn noaxknodeHna (P n T) cHaBxeHbl BbicTpoOaenCT-
BYHOWMMK MydTamu.

B kauecTBe KaHanoB maructpaneit NMpUMEHAKOTCA LWINaHru
BbICOKOro [aBneHWA, ycTaHaBnuBaemble Ha oBpaTHOW cTo-
pOHEe rugpoarperaTtoB. Takum o06pazom, ruaponpubops!
MOXHO Nerko 3amMeHuTb U COeAUHATL.

C noMOWb rMAPOTPEHaXkepa MOXHO MPOBOAUTL OfMbIThI
cornacHo craHpgaptam BBF.

MipponpakTukatop tupmel '’ Pekcpot’

TexHuYecKue XapaKTepUCTUKHK

Tunopasmepsb! ycTaHasnveaembix knanadoe 6, 10, 16
HeperynupyemsbiiA nonacTHoi Hacoc Tun V2

Pmaxe = 1756ap;  Qmaxe = 10 n/muH

Perynupyemsiii nonactHon Hacoc Tun V3
Pmake = 100 6ap; O-MBKC =12 n/mMuH

MoHTax npubBOpoB WM NOABOAKAE MarucTpaned ocyllecTBnA-
eTCA aHanoru4Ho MOHTa)Ky NpuBOPOB U COEAMHEHUID Marw-
cTpanen B ONMUCaHHOM Bbille TpeHaxkepe unpmbl ' Pekcpot'
B oTnuyeHue OT ManeHbKOro TpeHaxkepa B 60NnbLLIOM ruAapo-
npakTWKaTope pacnpefenuTend MOryT YNpaBnATLCA 3MeK-
Tpuuecku. Kpome Toro, 3aeck MMeeTcA aBTOMaTM4ecKana Npo-
rpaMma paboyero uMKna, ynpaBnAemMan ¢ MOMOLLLID KOHUE-
BbIX BbIKMOYaTenei u ruapounnuHApoB.
MApONpaKTMKATOP MOXET MPUMEHATLCA He TOMbKO B Yueb-
HbIX LUENAX , HO U B KaYecTBEe KOHTPOMbHO-UCMbITaTeNIbHOrO
arperara.

Kypc o6yueHua ruppasnuke tupmel ' Pexcpot’’

CHMNO3MYyMBI N0 OTPACHAM MPOMbILLNEHHOCTH
MpakTnyeckoe o6yueHue (HTP)

O630p ruapaenuyeckoro obopyaosanua ( HTQ)
Mapaenuka B Teopun u npaktuke’ (HTT)

YuebHbI MaTepran: KOMMNEKT AWMAN03WTUBOB W NNEHOK C
u3obparkeHnem NprubopoB B paspese



" MaHHecmaHH Pekcpot MTmMEX "' Moutoseiid awuk 340 [ 8770 Ilop Ha MaiiHe

tenedoH (09352) 180 Tenexkc 06-89418

SERGEY

(lvanovo, Eussia)
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