COI03 COBETCKUX
COUMATMCTAYECKMX
PECNYBANK

FOCY/IAPCTBEHHOE NATEHTHOE
BEJOMCTBO CCCP
(FOCMATEHT CCCP)

OMUCAHWUE U3OBPETEHU

K ABTOPCKOMY CBUAETENbLCTBY.

wSUw_ 1798769 A1l

605D 9/12

SDS

(21)4905058/24
(22)24.01.91
{46) 28.02.93. Bion. N: 8

2

v yeTBePTHIM BXOAAMI BNOKE ynpasnenvs ne-
PeKauMBAIONIeA HACOCHON CTaHUVEN, BTOPOM
BHXOA NEPBOFO 6NOKa NOPOFOBHIX 3nEMEHTOB

1
obueavHenve no rvu;porexnme W Mennopa-
CCPu

o 6TOpLIM BX0R0M 6n0Ka ynpasne-
i i

uw gement B
cce
(72)° T.H.Kosanenxo, E.M.Mauenwox,
B.® Amurpues, B.H.NeGeges (SU) u Payny
Pusag Mepec (Cu)
(56) Aetopckoe cauperenscreo CCCP

" Ne 1495756, kn. G 05 D 9/12, 1989.

(54) CUCTEMA ABTOMATUHECKOTO YII-
PABJTIEHUA BOAOPACNPEAENEHUEM B
KAHAJE ZIBYXCTOPOHHETO AEMCTBUS
(57)

K
cKoMy 8 UMEHHO K as-

BTOpOM BXOA C BLIXOAOM
CYMMATOPa BHILIEPACHONOKEHHOFD YHaCTKa
KaHana, a BLIX0A ~ €O BXOAOM nepsoro 6noka
NOPOTOBHX 3NEMEHTOB, AONONHUTENLHO CO-
AEPXUT BOAOXPAHUANLIE, HANONHAIOWIMIA BO-
AOXpaHuAMIIE KaHAN Ana 0TBOA3 v3buTKa
PaCcX0A1a U3 KaHana, COBAMHSIOWMIA COOTBETCT-
BYIOLMI YUACTOK KBHANa U BOAOXPaHUNMULE,
XaHan Mexay
WEM 1 COOTBETCTBYIOWM Y4aCTKOM KaHana
A% NIOABHM BOA U3 BOAOXPBHUNMIA HA Y43~
CTKM KaHana, NOCAEAORATENLHO COBANHEHHbE

neHueM 8 xaHanax ¢

610K y nepe-
KauKin BOAM M3 BOROXPAHWANLLA U HACOCHYIO

MOM.

Uenvio u3obpetenus ssnaertcs paciumpe-
Hue 0BNacT NPUMEHEHVS CMCTEMEE, NOBLItIe-
HUA ONEPATUBHOCTY BOAOPAcNpeAeneHus n
HaAEKHOCTV GYHKLUGHVIPOBAHNS CUCTEMBI Y-
pasnenus;

Uenb nOCTUFaeTCA TeM, YTO CUCTEMA, CO->
[AepXaLLan Ha KaXAOM YHaCTKe KaHana nocne-
AOBATENLHO COEAMHEHHBiE nepsui Gnok
noporoseix anemexTos. 6rok ynpasnenus ne-
PpexaunBalolleit HaCOCHOM CTaHUMen, nepexa-

¢Tanumio 80 U3

wa, 0680AHLIE KAHANL ANR aBapwiiHoro cHpo-
ca M3bLTKa PACXOA3 B KaHane Ha acex
Y4BCTKaX KaHaNa, KPOME NEPBOTD, 3 Ha KAKAOM
yHacTKe Kanana — NOCNEAOBATENLHO COEAM-
HEHHBIE HACOCHYIO CTAHUMIO NOAKaYKY (NOTPe-
BuTens) M PacxofOMep NOTPeBuTens, BLIXOA
KOTOPOrO COBAVHEH CO BTOPIM BX0A0M Bnoka
CpaBHeHUs. TPETLM BHXOAM BTOPHX 61OKOB
NOPOFoBLIX INEMEHTOB BCeX Y4aCTKOB KaHana,
KPOME COCANHEHHOTO C BOAOXPAHUAULLEM, CO~
GAWHEHS C NATHM BXOROM 610K ynpasnenus

cTanumio,

nepexanBaloleR HacOCHOM CTaHuMM, Bnok
CPaBHEHMS W CYMMATOP, AAT4UAK YPOBHS B Ha-
uane yuacTka Kaana, AaT4K YPOBHS B'KOKUE
Y4BCTKa KaHana, BTOPOi BAOK MOPOroBEIX 3ne-
MEHTOB, NEPBLI 1 BTOPOW BXOAL KOTOPOrO
COOTBETCTBEHHO COBAMHEHH C BLIXOAOM AaT-
4MK3 YPOBHS B HAuane y4acTka KaHana v ¢
* BHIXOAOM AATYMKA YPOBHA B KOHUE YHACTKE Ka-
Hana, a nepesil M BTOPOM BHXOAY — C TPETEUM

sbiwe-
PACRONDXERHOTD Y4ACTK KaHaNa, YeTBepTUl
BHIXOA BTOPOTO 610KA MOPOTOBLIX ANEMEHTOB
NEpBOTO y4acTKa KaHaNa COAMHEH C NEPBLIM
BXOQOM 6MOKA YMPaBNEHMS HACOCHOW CTAH-
uven nep BOALI U3

8TODO7! BXOA KOTOPOTO COBAMHEH C TETHUM
BLIXOAO0M BTOPOFO BAOKA NOPOTOBKIX 3neMeH
TOB COOTBETCTBYIOWErD YHACTKA KAHANA. COE-
AUHEHHOFO ¢ BOROXpaRUAMWLEN. 2 Wn.

[
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3
CKOMY Yrpasneniio, a uMeHHo, K cucTeMam

AeneHNem 8 OPOCHTENsHbIX KAHANEX C MaWMH-

u 6nok 27 sknouenns (Gur.3,
G, 4) BAOK 27 BK/IOMEHUS COASPKUT 3NeKT-
POHHEIE" KNIOYYU 281 .28n, pene 291.29,
(pur.3,pur.4),

HIM BOAONOALEMOM, 5 OnpegennTens 22 oYepeaHOCTY OTKAIONE-
Ues B HUa copep: pene 30 spemenu, GopMuposa-
NAeTCs paclumpenye oﬁnacm NPUMEHEeHVs CU- Tens 31 wMnynscos, pacnpeseavtens 32
CCTeMul, NOBHWEHME ONepaTusHOCTH umnynbcos u-Baok 33 otkatoueHus (pur.3,
BOAOPACNPEAGNEHIS W HAAGKHOCTA GYHKLMO- ~ dur.4).
HUDOBAHUS CUCTEMEI yNpaBAehUs. 10 B0k 33 OTKAIOUEHYA COREPXUT INEKTPOH-
Ha ¢nr.| npencrasueua TiHeRHas Ckema Heie kmow 341..34n v pene 351...35n (¢pur.3,
ev- Gur.4).
cTaus ¢ xacxanom Hacocnux cTaHiywi, Ha $ur.5 npeacTannen BOSMOXHSI BapU-
Ha¢ur.2 YPHaR cxe- au i 26,32 um-
Ma cUETEMbY 15 nynbcos pns cnydas n = 4/n - KOAMMECTBO
ynpasnenus. 3 perartos nep Hacoc-
* CuCTEMa COREpKUT. NEPEKAMBAIOLINE Ha- HBIX CTaHUuI),
cocHke cTaHuuy 1, ‘pacxoaomenti 2, 6n0ki 3. Pacnpepenuteny 26, 32 umnyascoe npu
tpasHeHus,  cymmaTopa 4, nepesIe Aaraniu 5 n =4 copepxut Tpurrepss 361....364 n anemenHt
yposHs; BTOpHIE gaTuMkY 6 yposks, Hacockuie 20 37 UIV-HE. Snement 37 UAN-HE npepors--
CTanumm 7. OAKAYKYM, PACXOROMEPH! TOTpetU- pamaeT ‘BO3MOXHOCTH O/IHOBPEMEHHOrO nepe-
+vens 8. nepsuie 610K NOPOroBEIX INEMEHTOB AQueHns apyx Tpurrepos unu Gonee, ans
9, BTOpki© GROKW MOPOrOBLIX, 3neMEHTOR 10, . 3TOFO BLIXOAM BCex Tpurrepos 361...364 nop-
Bnokw. 11 yripasierus nepekaunsaiowien Ha- ai0Tes Ha BXOAL anemenTa 37 UNN-HE, Korpa
COCHOM CTaHUMeR, 0bBoAH e Kanany 12, Ha- 45 riepekniountcs * nocneaHni Tpurrep 362, Ha
nonHaOWMAT BoAOXparunuiLe kavan 13, 8Xoaw anementa 37 UIVI-HE co acex sbixo-
3 Kanan aos Tpurrepos 361...364 Gyayr nopaws Hynn,
15, Gnok 16 ynpasnexna HacocHo cranumei uTO 0Becneant nocTyniexve Ha sxoa D nepeo-
NePEeKaukN BOAL! U3 ‘BOAOXPaHUNNILE, HACOC ro Tpurrepa 361 eAMHULL ¥ TIOAFOTOBKY pac-
RYIO CTAHLUIO 17 TiepeKadky BOA U3 BOAOXPa- 30 npepenvrenet 26,32 k pabore. Ecnu smecTe ¢
HunAnuga, 7 riepeknioleHnem nocneanero Tpurrepa 364 6y-
HacocHbie ‘cTanumm 1 nepekayku copep- HET NePeKmouaTECs elwe Kakon-Hubyas Tpur-
4T Hacockitle arperaret 181, 182,1 rep. Hahpvmep sTopon 362, To Ha sxog
Ha '¢ur;3 npeacTasnexa cxema coenmnHe- anemenTa 37 VIV-HE Gyaet nopaHa kombu-
HUa nepexaunsaiowei Hacochon cranuwy 1 35 wauus 0100 emecto 0000, wto He oBecnedut
nepsoro 6noka NOPOTOBLIX anemeHTos 9, 870~ CHATUE C €70 BHX0AAa eAIVIHNLL U B 3TOM CAyyae
POro 60K noporoesix aneMenTos 10 Broka  * pacnipeaenuTeni 26,32 He paboraior.
1 Ha dur.6 npeacTasneHa BpeMenHan auar-
CTaHUMEN NS Tiepsoro yuacTka Kanana, a Ha pamMma pacnpeaenurenen 26,32, unniocTpupy-:
$ur4 npeacTasiiena cxema coeguners yka- 40 fowas vix npuRLMn paBoTL.
asnnux‘snemémcs cucTemMsl Ans BTOPOTO 1 Hanopweie TpyBonposoas Kaxporo Ha-
‘yuactka Kauana, CoepuHEHHOro C BOAOXPaHU- cocHoro arperata 181...18q nepexaunsaonmx
“Anem HACOCHBIX CTaKUMiA T NPUCOSAMHEHH K obLieR
nepaue ﬁnom TIOPOTOBbIX 9neMeHTop 9 HanupnomprﬁanoBuAHnw maructpanu. Pac-
coaepxar noporosue snements 191,192 45 B 06uwx
{@wr.3, dwr.d), Bropom 6ndk ane- D
mentos 10418 0 '€pBOro yuacTka Kawana co- umx HACOCHLIX CTAHLMI 1 Vi NO3TOMY OHU 13-
AEPXNT NOPOroBLIE anemenTH 201,202, 203,204 MepsioT obuue pacxoas, nnnaaaemue
($ur.3). ans OCTanbHEIX YUacTKOB KaHana co- HaCOCHLIMU cranummm 1.
ACDXUT NOpOroBLie. INeMEHTL 201,201,203 50
{$ur.4), B KauecTse pacxoaoMepoB NPUMEHAIOTCS
Bnoku' 11 Y3P-B, sbiny-
A HACOCHIMI CTaHUNAMU COARDXAT ONDEAR-  — CKaeMbIe KyiBHILEBCKiM 3350730 " DKpaH".
nutenn 21 ouepenHocTi sxmouenvm - Bce y4acTku KaHana 3aumiLeHs 3Bapuii-
HuiMn

2
‘roruieckvie :meMeH ol VAN 231,232 (¢mr3
oura).
Onpepenutenu 21 GuepepHoCT BKIOUE-
HUs ‘CoaepXaT pene 24 BpeMeru, GopMupoRa-
Tens enb 26

OT nepenusa BOAH Yepes
BpOBKY KAHARA NpU ABAPUAHBIX CUTYALMSX.
OTMETKM BOAQCAUBOB HASHANEHH TAKUM 0BPa-
30M, 4TOGEI MDY NPEBHLILISHIN YPOBHA BOA B
Katiane #a 20U Hal BOAOCIMBHON KPOMIOI

Beck UIBHITOK pac-
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X0Aa B KaHane uepe3 0GBOAHLIE KaHanu 12

(our.7).
Ha nepsom yuacrke Kaana sanani ve-
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(@min(). Gmax(t)/, MHOXECTEO OTXPHTHIX OPOCH-
TeNbHIX KAHANOB CTPOATCA TakuM 06pasoM,
uTO ANA SKOHOMMAU BOAW, INSKTPOSHEPTMM W
nonaHoro 80A0M BCex noTpebure-

ThIpE 3HAUEHWs YPOBHS BOAMI:
Aonyct a7 (min, pon). % 3apan-
bl (min), MaKcumanbHui 3apaHHum (max),
MaKCUMansHO AonycTumeli (max, Aon) (dur.8),
IPU AOCTUKEHIYU KOTOPLIX Ha BLIXOAE BTOPOro
Bnoka noporoseix snemenTo 10 uMeioTes co-
OTBETCTBYIOUME CUTHaNG!, TTPU STOM Ha BLIXO-
Ae NOporosoro anemenTa 201 umeeTcs curHan,
€CAU YPOBEHb BOALI AOCTATAET MUHMMANLHO
3apanHoro (min) aHauenma. Ha swixofe nopo-
roBOTO 3nemenTa 202 UMEETCS CUrHan, ecnu
YPOBEHb BOA AOCTUFAET MAKCUMANLHOTO 3a-
AaHHOrO 3Hauenus (max). Ha swixoae noporo-
BOro anemenTa 203 umeercs curHan, ecam

5 neit B TeueHie BCErD BEFETAUNONHOTO Mepuo-
a3, w3bsiTok Boasl Gt} < amax(t) oTeoauTes

Yepes HaNONHAIOWUMA BOAOXPAHWAMLLE KaHan
13 14.A

Horo  -oTGoph  BOAM nmoeﬁmenwmq(z} >
> Qmax(t), KOTA3 NEPEKUUBAIOWME HACOCHHIE
cTaHyum 1 He'B COCTONHMM NOAHOCTLIO 06ec-
neuuTs BCEX NOTpebuTened BOAOK WAL BORO-
UCTOYHUK He NO3BOARET YAOBAETBOPUTL
NOTPEBHOCTL B BOAE CO CTOPOHH NOTPebUTE-
neii, BOAA NPY NOMOILM COBAWHNTENLHOTO Ka-
Hana 15 u HacocHON cTanumedi 17 nepexauku
BOAb U3 BOAOXPAHWINLLA NOAAETCA 0BPATHO

10

ypOBEHL BOAH! A Rony-
CTUMOro 3Hauenus (min, fon), a Ha Buxoe
nOpOroBoro anementa 204 UMeEETCA CATHAN,
eCnn ypoBeHb BOALI AOCTUraeT MakCMManbHo
RoNycTUMOro aHauerus (max. aon) (¢ur.3). Ha
OSTanx yiaCTIGX xaana Sanan Tow s

Ha yuacTkM U npu 3TOM
yAoBneTBOPSIETES NOTPEGHOCTL B BOAC BCEX
notpebuteneit. Heobxoaumo otmeruTs, uTo
NOAa4a BOALI U3 YHACTKA KAHANA 8 HaNONHA-
wwii BOAOXpaHMAMIE Kanan 13 ocywecTans-
€TCA CaMOTeXoM, TO eCTh eMKOCTh

4EHUSI YPOBHS BOABI, NpY oTo-
PLIX Ha BHXOZE BTOPOrO GnOKa nuporasux
anemenTos 10 UMeloTCA COOTBETCTBYIOUME
cucnansi (min, aon., min, max) (pur.7. pur.4)
HacocHas cTanuma 17 nepekauku Boas U3
BOJOXPAKMNULLA COAEDKIT HACOCHEIE arpera-
Tht 381,382....38n ($ur.9). Gnok 16 ynpasnerus
H3COCHOM CTBHUMER NepPEKaKM BOMbI U3 BOAO-
XpaHunuIa conepxut onpeaenvrens 30 oue-
PeAHoCTN BxnoueHus, onpeaenutens 40
or (pur.9). O

Gonbuas 1 no3-
TOMY HE UMEETCH HEOBXOAMMOCTS B Perynipo-
BaHUN B HEM YPOBHS BOAH. Mofaua B0AL U3
COBAVHUTENLHOrO KaHana 15 Ha cooTseTcTay-
10U Y42CTOK KAHANA OCYLECTBASETES ¢ N0~
MOWEIO aBAPUAHOTO BOAOCAUBA (Ha dUF.2 He
noKagaH, oM. Gur.7).

flpu uiameHenw pacxopa noTpeGutenei
KaKoro-nnbo yuacTka KaHana, HanpuMep, yia-
CTK3, COEAMHEHHOFO C BOAOXPBHUAUWIEM, HA
Benuuiy Aq, ¢ BHX0Aa 6nOKa 3 CpasHeHus

25

30

Tens 30
pene 41 spemen, dmpmvlposarenb‘u wmnyne-
cos, pacnpesenutens 43 uMnynscos v Gnox 44
simiouenms (pur.9) Brok 44 BrnioweHUs cogep-
JKUT 3NeKTPOHHBIE Kniouu 451, 452....45q, v pe-
ne 461.462,...46n (dur.9).

Onpepenutent 40 ouepeAHOCTH OTKMIONE-
HUS COAEPXMT pene 47 spemeHu, bopMupoBa-
Ten, 48 wmnynbcos, pacnpepenutens 49
vMnynbeoB n Brok 50 oTknioverns (dur.9)
610K 50 OTKAIOUEHNA COABPXMT INEKTPOHHLIE
kmoun 511, 512...51n v pene 521, 522,
(dur.9).

Cuctema paboTaeT cnenyiowmm 06pasom.

B 'MCXOAHOM COCTOAHUM Pacxos, NoAaRa-
€Mut H3 Y4aCTKM KaHana u pasbupaemsiit no-
Tpeburenamu, cbanancuposan u cuctema
paboraet ycToRuneo. Npu 37oM yposHH oA
NOAAEPKINBAIOTCH NOCTORHHLIMM.

B 0na nepexaunBaeTcs U3 KUKEPECNONO-
EHHBIX YUBCTKOB H3 BLIEPACNONOXEHHYE,
Mpu 370M 0BecneuaaeTcs Noaata BOAb ANA
Bcex notpebutenen ecex yuacTkom kamana.
YunThigas, 4T0 8 TeYeHUE BETETAUMOHHOTO ne-
p1oaa pacxoa q (1). 3abupaemuiin notpebute-
Asmu, 9 8 wupokom

52n

CUrHan owmbixv £3j. PaBHLIR Pa3HO-
©TU MEXAY PACXOAOM, IOAABAEMBIM NepeKaUlt-
BalOWEN HACOCHOM CTaHumen 1 AaHHOrO
YHacTKA U PACXOROM NOTpEBUTENe, TO eCTb:

&) = Q) - a (9. 1

rae &j(t) ~ J-ei curnan ownbku no pacxoay
804! -10 yacTKa KaHana;

Qui(t) ~ j-siit pacxom, NOA3BABMBIA HACOC-
HOM CTaHumedt 1 -ro yuacTka;

qiyt) - J-uiit pacxogs, 3abupaeMsit moTpebu-
Tensmu |-ro yuacTka.

CurHan owubky 3TOFO YuacTKa £3) NOCTY-
NaeT Ha NepBeIA BXOR CyMMaTOpa 4. rae CyM-
MUDYETCA € CUrHanoM owubKn BuwWwepac-
NOAOMEHHBIX YHacTKOB. Takum 06pasom Ha s+
X0 CYMMaTOPa 4 UMeeTCa CyMMapHLIn cur-
HaN OWWBKM MO PACXOAY BOAM AAHHOIO
yuacTka u ecex sbrmepacnonwwnm,vx yuacT-
0B KaHana, To e

@

QJ(!)AF\;(‘)HIAH.J(Q

40

45

50

55

rae By (1) — J-bii BUIXOAHOM CHrHAN CyMMaTOpa
4 1-r0 yyacTka kanana;
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Do) BROANNG CiTHAN CynmMa-
10pa 4§11 .10 yuacTka kanana

Bhizoghon curian cymmaropa 4 noctyna-
£7 1A BXG/ NEPBOIO BNOKA NOPOTOBHIX INeMEH-
108 9 PACCMATPUBAEMOrO yuacTka. Tepauiit
Bnok noporossix anemenToB 9 cOARPXKUT NOPO-
roseie anemenTu 191,192, Moporoswit anement
191 cpabaTuiBaet. €CAM CYMMAPHBIA CUTHAN
oumbku My(t), Hecyuwmin unpopmanuio o pac-

Me)&ﬂ‘/

Tw
PacKoaoM, 3aBupaemMuM noTpEBUTENAMU.
NIPEBLIIAET €70 NIOPOFOBOE 3HANEHUE, PABHOS
70% PACXOR AONONHNTENLHbIX HACOCHHX ar°

5

lpu ymMeRbImeHmn NoTpeBnenng Boak &
PACCMATPUBAEMOM YHACTXE PACXOA. NOARRAR
MBI NEPEKaUMBAIONIEN HACOCHOR CTaNLMeR 1
cranosutcs Bonewe pacxona. aafupaemoro
nOTPEBUTENsMU, 1 CtsHAN OLMBKY £3i(1) Hame-
HseT ceow 3Hak. Ecnu pacxop. nopaaemuit
HacocHo cTanymen 1, Bonblwe pacxoaa, 3abu-
paemoro notpeBuTenamu, Ha senuanHy 70%
PACXOAA AOMOMHUTENLHBIX HACOCHMIX arpera-
ToB, CpabaTWBAeT NOPOrORL anemeHT 197
nepBoro 610Ka MOPOraBLIX 3NEMENTOB 3 1 pu
3ToM 22
CTu oTknoueHus Gnoka 11 ynpasnenus, pene
30 Bpemenu ¢ 330ePKKO, HEOBXOAUMON AN

peraton. To ects, ecau pacxoa.
noTpe6uTensmu, Gonswe pacxona, nopasae-
MOr0 NepeKauvBaloLIei HACOCHOM CTaHMen |
Ha BenvuuHy 70% DPacxoaa AOMOAHUTENbHEIX
HBCOCHLIX arperatos. cpabathisaeT noporo-
Bbit anement 191. Mpu 31om, uepes norude-
ckyio cxemy VAN 231 Gnoxa 11 ynpasnenns
NEePeKauNBaloLIei HACOCHOM CTaHUMeN BKNIO-
4BETCA OnpenenuTens 21 0NEPEAHOCTI BKNKD-
uenus. MO BLIXOAHOMY CUPHaRY MOrMYECKON
cxemti VN 231 skniouaetcs s paboty nepeoe
pene 24 pemer onpeaenutens 21 ovepeaHo-
CTu BRnioueHms. Pene 24 BPEMEHN C 3a0epX-
Ko#, Heobxoaumoir ana noaTeepxAeHUS
HOBOTO YCTAHOBUBILErOCH PEXUMA HA YHACTKE
KaHana BLIAAET KOMAHAY Ha GOpMUpOBATENS
25 UMAYNILCOB, KOTOPHIT GOPMUPYET OAMH Nps-

HOBOrO ocs pe-
XKVMMa Ha y4aCcTKe KaHana, BLAZET KOMAHAY Ha
Tens 3

Tent 31 UMNYNLCOR HOPMUDYET OAMH MpSIMO-
YrONLHLIA UMNYALE, KOTOPHI NOCTYN3ET Ha
BX0 pacnpeaenutens 32 umnynucos. Mpamo-
YronbHeif uMnynse Gopmuposatens 31 mm-
nynLcos noctynaer Ha exoa "C" nepsoro
Tpurrepa 362 pacnpeaenutens 32 umnynbcos,
NIDU STOM Ha NEPBOM BLIXOAE PacnpeaenuTEns
32 UMNYNLCOR NOSBUTCA MMNYRLC, KOTOPHIF
nocTynaeT Ha Bxoa knioua 341 6noka oTKnioYe-
Hus 33, uto oBecneunt cpabathisanve pene
331 €r0 KOHTakTa 1

HacocHoro arperata 181. Mpy 3vom crynewua-
TO M3MEHAETCS HA BEAUYMHY PACXOAA ArperaTa
181 PacXoA, NOA3BAEMbIN HA Y4aCTOK KaHana,
CBA3AHHLIN C sonoxpanmnmmeM Ecnm nocne

MOYTONLHLIA UMAYALC. NOCTYNAIOWWA HA BXOA
nepaoro 26 . Pac-
26
NDAABAGMBIE HA €10 BXOA UMAYNLCH MO BCEM
ero suxoAam. Mpy s1om obecneunsaercs noo-
HEPEAHOE BOSHUKHOBEHUE UMNYALCOB HA €ro
BbIXOAE. TaK Kak Nepri HACOCHMIA arperat
181 paboTaer, BLIXOAHOR UMNYNLC GOPMUPO-
BaTens 25 uMnyNLCOB NOCTyNaeT Ha exog " C"
BTOPOro Tpurrepa 362, Npu 3TOM Ha BTOPOM
BHX0Ae pacnpenenutens 26 nOABUTCA UM-
nyALC, KOTOp nocrynaeT Ha Bx0f Kntoa 282
6noxka 27

35

ar-
peraTa 181 BLIXOAHOM cyMMapNHMcwman cym-
MaTOpa 4 npesLwaeT NOPOroBoe 3HaueHue
noporoeoro anemenTa 192, To npoyecc noeTo-
DSIETCA W DU 3TOM BLIKMIOYAETCS AOMONHU-
TeNLHLA HACOCHWIA arperaT 182 u T.4
Hactpoitka noporoewix anementos 191, 192
NepBoro 610Ka NOPOroBLX anemenTos 9 oBec-
. Mcxoa n3
Hua wucna cpabatusauuin HacocHwx
arperaTos 3a CHET MAKCUMANLHOTO UCMIONL30-

cpa-

BaTermanie pono 235, 3auKare o0 KonTares
# BKIOHEHME HACOCHOTO arperaTa 182, 410 no-
3B0NSET CTYNEHYATO UIMEHUTL Ha BEAMMMHY
Pacxona HacocHOro arperata 182 pacxom, no-
[A3B3EMBIRt HA YUACTOK KAHANA, COSAUHEHHOO
¢ BopOXpaHMnMuiem. ECAu nocne BKNIOYEHNS
ROMONHUTENLHOTO HACOCHOTO arperata 18
P @ curwan a

45

A o6Lemos & kanane, npu
atom

B3HUA HACOCHLIX CTAHUY U IHAUMTENLHO CO-
KPawaeTcs pacxos InexTpoaHenrau.
CymmapHbin curnan ownbrn $s(t) B cymmarto-
Pe 4 8TOPOro yuacTka kaana CyMMupyerca ¢
curHanom owmbku £)(t) ykasaHHoro yuacrka,
UTO NPUBOANT K TOMY, UTO 1A BLIXOAE PACCMAT-

NPEBLILIAET NOPOrOBOE 3HAUEHNE NOPOrOBOTO
anemenTa 191, T0 NPOLECC NOBTOPAETCA 1 Ny
3TOM BK/IIOYAETCH AONONHUTENLHLIA HACOCHHIV

puBaemor umeerc;
curnan owubku Pyi(t) no pacxopy BosiLt 51050
70, TPETLErO M OCTANLHbIX BILIGLICTIONOKEH-
HHIX Y43CTKOB Kauana, Mpu 51om Grok 11

arperar 183ut.a
arperatsl nepekauuBarIleit HaCoOCHOR CTaW-
wan 1 6yayT paotate, noka e aanonHuTCs
peaepeHui 0BLaM yuacTKa KaHana.

BTOPOr0 yuacTka Kanas
PYET CUTHAN yNPaBAGHIA C yi1e1OM cytan
ro curiana oumbin Pyt 1o 1
YOeNUuenIo BLICTROARICTBIS 1iery
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HAR. @ TOKKE PEIXOMY YMEHBILEHWIO WACAa
CpaGaTHIBaHUA HACOCHLIX arPeraTos nepexa-
4NBAIOLUX HACOCHHIX CTANUNN, TAK KaK HACOC
Huie arperats MoBOro y4acTka Kawana ByayT
paboTaTh, NOKA He 3ANOAMATCH pe3epeHbe
06bEeMb) CBOEFO Y4aCTKa W BCeX BuiLIePacnono-
Jeuubix. TIpy 3TOM YBENMUNBAETCA HAAEK-
HOCTS p

HaCOCHbIX CTAHUWA, ©

Ha ssix0a€ CymMaTopa 4 nepsoro yuacTka
KaHaNa UMEETCA CYMMapHbIA CUrHan ownbku
Dyj(t) no pacxopy BOAb BCEX BHIEPACMONO-
EHHLIX Y4ACTKOB KAHANE, PY ITOM HACOCHBIE
arperaThi NEpPeKaunBaloeRt HaCoCHOM CTaH-
wu 1 37070 yuacTka ByayT paboTars, noka He
3anonHaTCa pesepBHbie 06bems BCex Bhbile-
PACMONOXEHHLIX YHaCTKOB KaHaNa.

Ecnu 8 peaynkTate BKNIOYEHMS /Wan OT-
KNIOUEHNA ROMOMHUTEALHEIX HACOCHbIX arpe-
rTOB NEPEKAUNBAIOWUX HACOCHLIX CTaHLMN |
YpOBEHb BOAH B KOHUE v/unu Havane n106oro
YU3CTKA KaHANa AOCTUTHET MAKCUMansHOTo
VA MUHWMBNEHOTO 33A3HHLX 3RAUEHWR, TO
CcpabaThisaeT BTOPOR BNOK NOPOrOBKIX Ine-
mewTos 10. Moporossin aneMeHT 201 8TOPOro
6noxa nops 10cpab: )
ecnu ypoBeHs BOA B Hauane u/unn B KoHue
YHCTKA AOCTUTHET MUHVMANBHOTO 33A3HHOTO
anavenva. [P STOM H3 €r0 BHIXOAE NOABUTCS
CurHan, KOTOPHIA Yepes NOTMMECKYIo Cxemy
WINW 231 bnoka 11 ynpaenexns exaouaer on-
pepenuTent 21 o4epeAHOCTH BKAIONEHHS U, CO-
or

arperatsi nep Hacoc-
HBIX CTaKUM 1, 4TO HE RONYCKAET ONOPOXHE-
Hus y4acTKa kanana. Moporoseii anement 202
BTOPOro BnoKa NOPOrosLx 3nementos 10 cpa-
aTLBaET, eCAV YPOBEHL BOAN B Ha4aNe v/ Ui
8 KOHUE Y4aCTKa KaHana AOCTUraeT Makcu-
MankHOFO AONYCTUMOTO 3HaueHus. Mpu 37oM
Ha €10 BLIXOAE NOABUTCS CUrHAN, KOTOPHIA He-
pes norudeckywo cxemy WV 232 bnoka 11 yn-
pasnenus skauaer onpepenurens 22

or . cooT

ar-
perare, 4T0 He AONYCKIET HENpOUIBOAUTENs-
Hule CBPOCH OPOCHTENLHOM BOAN W U3NMWHYE
PACXOA ANEKTPOIHEPTUM

Ecnw 8 pesynsTaTe 0160pa 80aY MOTPEGU-
Tensmn ypoBeHs BOAN B NIOBOM U3 YUACTKOB
KaHana (HanpuMep. Ha nepeod yHacTke) AocTH-
raer min.jon. 3HaueHus. TO Ha BLIXOA® NOPO-
rosoro anemewura 203 BTOPOro 6GroKa
OPOrOBEX SNEMEHTOB 10 MORBUTCA CUTHAN.
KOTOpUI nOCTYNaeT Ha anemenT IV 23 6no-
ka 11 ynpasnemns nepexauneaiowed Hacoc-
HOW CTaHuuen 1 BHWEPACNOAOXEHHOMD
yHBCTKA KaHaNa (8TOPOra ywacTka). M 3rom
Ha BLXOAE YKAIAHHOrO anemenTa 232 uMeeTcs
CUrHaN, KOTOPBIA NOCTYNAET HA BXOA Onpeae-

10

20

25

A
]

0

nurens 22 ouepeaNocTH oTKmOteHUS (Cr
Gur.3, dur.a). OnpeaenuTens 22 04EPEAHDCTI
OTKMIONEHNA NO BHXOAHOMY CUTHANY NOPOTO
2070 3nemer1a 203 BTOPOTG G1OKA NOPOTOBHIX
IneMenTos 10 HIKEPACTONOKEHHOTD YHaCcTKa
KaHana OTKNIO4ALeT Q4EPEAHOM HACOCHHIV arpe-
FaT M NPY ITOM CTYNEHATO YMEHbWARTCS O~
naua ROAI HA BTOPOM y4acTok kawana. Ecnu
4epe3 HEKOTOPOE BPEMSA 3HAYEHIE YPOBHA BO
Abl Ha NEPBOM YUACTKE KAHANA HE YBENMUUBa-
€1C M HAXOAMTCA WA OTMETKe min. Aon
3HGUENWA, TO HA BLIXOA YKA3GHHOTD NOPOrO-
BOr0 anemenTa 203 CUrHaN COXAHSETCS 1 On-
pesienuens 22 OMEPEAHOCTU OTKNIOMEHUS
6noka 11 ynpagnenus BTOPOTO y4acTKa KaHana
OTKNIOUIET OUEPEAHON HACOCHLIN arperaT. Ta-
KiM 0BPA30M, NOKA UMEETCH CUTHAN HA BEIXO-
e yka3aHHOTO NOPOrosoro anementa 203,
6nox 11 ynpaenenus NOCNEAOBATENLHO OT-
KNIOUBET BCE HACOCHMIE arPEraTH NEpeKauMRa-
ioL4en HACOCHOM CTanumu 1 BTOPOFO y4yacTka
KaHana W NpW 3TOM NPEAOTBPALLAETCA BO3-
MOXHOCTb BHXOA3 U3 CTPOR AOPOFOCTOSIIMX
HACOCHLIX ArperaToB W3-3a HEAOCTATONHOTO
yPOBHA BOAbLI B GBAHKAMEPE 3TOM HACOCHOA
cranuum

KaK TOALKO OTKMOUAITCA BCE HACOCHME
arperaTi NEPeXaunBaoLelt HACOCHOM CTaH-
UMY 1 BTOPOTO YHACTKA KAHANA, HA ATOM y4aCT-
KE DE3KO YMEHLWAETCA YPOBEHb BOAL. UTO
NPYBOAWT K TOMY, HTO 4EPE3 HEKOTOPOE BpeMs
ypOBEHb BOABI AOCTUFAET MIN, AON. 3HAYEHUA
11 NpU 5TOM Ha BLIXOAE NOPOTOBOTO SNEMEHTE
203 8T0POr0 670KA MOPOrOBLX 3nemeHTos 10
BTOPGIO YUACTKA KAHANA NDRBATCA CUTHAN, KO-
TOpHIt NOCTYNAeT HA BXOA OnpedenuTens 22

or noka

11 BHIWIEPACTONOXEHHOTO YHACTKA KaHaNna, 1
COOTBETCTBEHHO, OTKMOMAIOTCA HACOCHHE af-
peraTii NepeKaunBaow e’ HacoCHOR CTaHUMI
1 y4acTka KaHana, COGAMHEHHOTO C BOAOXPa-
Hunuiem. OTKMIOHEHIME HACOCHBIX arperatos
HacOCHOW CTaHLMM 1 BYAGT UMETb MECTO, NoKa
UMEETCA CUTHAN HA BLXOAE NOPOTOBOTO 3ne-
menTa 203 BTOPOrO G1OKA NOPOTOBLIX NeEMeH-
To8 10 BTOPOrO yaCTKA KaHANA, 4TO MOXET
NPUBECTA K OTKAIONEHUIO BCEX HACOCHIX arpe-
raToB MACOCHOM CTaHLMW 1 YNaCTKa KaHana
COBAVHEHHOTO C BOAOXPAHWANUIEM U PEIKOMY
YMEHBUIEHMIO YPOBHA BOAL HA 3TOM Y4aCTKe.
Ecnun B8 peaynsTate OTKAIOHYEHUS HACOCHOM
CTaHumu 1 yuacTka xaHana, COeAuHEHHOro ¢
50A0XPAHUNMULEM, YPOBEH BOAH HA STOM Y-
CTke AocTUraeT min, AON. 3H3YeHUA, TO Ha
8bX0AE NOPOrOBOTO 3neMenTa 203 BTOPOrO
6n0Ka NOPOTOBLIX ANEMEHTOR 10 AaHHOO yua-
CTKa KaHaNa NORBUTCH CUFHaN, KOTOPLIV NOCTY-
naer ua sxoa onpegenutens 39 6n0ka
ynpaencuus 16 wacocHom ctanumed 17 nepe-
Katiku 807 U3 BOAOXPAHWUNMLIA 1 TaKUM 06DA
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Takxe obpatHan noaaua Boaw

ratu cranuun 17
13 BO/IOXPAHWTMLLA, YTO MPUBOAUT K TOMY, 4TO
8002 13 BOAOXPaHMAMILG 14 uepea CoeanHu-

s
pacnonoxennie
B fanbHesiwem CHCTEma yapasnseT B0A0-

YHACTKOB KA HUxe-

MeHTa 204 HacocHon cTanuum 17 nenekaukn
BOAM V3 BOAOXPaHMAMULA. Mpu OTKNIOUCHMH
BCEX arperatos HaCOCHOM CTaHuwn 17 ronkHo-
CTLI0 NPEKPAWAETCR NOAAta BOAM U3 BOAO-
XPaHUAMWA HA YUBCTKW KaHAna v npu 3TOM

TenbHbI KaHAN ynaer ua pace 5 B KaHane 13
emt y4aCTOK Kamana, Kak TORLKO yposems KEHHLIX Y43CTKOB HA BLILIEPACHONOKEHHMWE
BOAM HA YyUaCTKe KaHana, CORANHEHHOM C BO- COTNACHO BLILIEONMCAHHOTO NPUKUNNA ByHK-
biuje Ecrus noaauu Bo-
3HaUEHUS, CUTHAN HA BLIXOAE OPOTOBOTO Jie- A M3 HUXEPACNONOKEHHHX YHACTKOB HE
menTa 203 BTOpOro bnoka anemen- 10 Y43CTKY yPOBEHS BOAH
ros nepscm yuacTka kanana mcqewev Ho npn H3 NepBOM y4acTKe KaHana CHOBa AOCTUraeT
rperatsi cranum 3HaUEHUs, TO Ha
s npnqon)l(avoT paboTar. BHIXOAE NOPOroRoro anementa 203 BTOPOrO
BOAa U3 BOROXPAHWIMIA HAMOMHAET Ka-  BMOKA MOPOTOBIX aneMenToa 10 IT0r0 yuacTka
HaN ¥ NPU 3TOM MOBHIIAET YPOBEHS BOAL HA 15 NOABMTCA CUTHAN, KOTOPHIA OTKMIOUAET HACOC-
Y4aCTKE KaHana, COBAMHEHHOM C BOROXPAHM-  Hble arperaTsi 181,187....18n nepexaunsalowier
nvuem. Kak TONLKG ypoBeHb BOAM HA 3TOM HBCOCHOI CTaHIAN 1 BTOPOFO y4acTka Kanana
Y42CTKE KaHaNa NPEBLICUT MAX 3a/1aHHOE 3Ha- i IpY 3TOM CHOBA NPOUECC NOBTOPSIETCA.
envie, BOAI Yepes 3BapuiiHLI BOAOCANE NO- Takum 06pasom, BBEAEHHAS COBOKYrN-
napnaet 8 o6eoaHOW kaHan 12 u, Takum 20 HoCTh
06Pa3oM, 3aMOAHAET BTOPOM YHACTOK KaHANA. pacmmpm‘b 06NACTL NPUMEHEHUR CHCTEMBI N0
HeoBX0ANMO OTMETUTE, UTO Ha BTOPOM yuaCT- B80A0-
Ke 3TOT MPOUecC NMOBTOPSIeTCs U BOAa Yeped v b
0680RHOM kanan 12 NON3A3ET Ha NePBLII yua- BaHUA CUCTEMH ynpasnenws. MosmiweHue
CTOK 11 33nonHseT ero, 25 ONEPaTMBHOCTY BOAOPACTPEAENEHNS B KaHA-
Yuutiiag, 4ro 3anonHeHne yuactka kaHa- N€ AOCTUTARTCA TEeM, YTO NP® BOSHUKHOBEHUM
na, c BTOpOrO BOAH B YHaCTKax kaHana e cucteme
¥ NepBOrG yuacTkos kaHana TCa ve- oBpatHas 3 80RO~
pes # v KaHa- Ha ITU YUACTKM, 4TO NO3BOARET
Abl, TO AR TOTO, 4TOBH BOAA w3 30 b BOAOW BCEX NOTpE-
OAHOTO BHIUEPACNONONEHHOTD YHaCTKA HA Bureneit. MosiwetMe HAAEXHOCTY dyHKLMO-
APYTOM, HUXEPACTIONONEHHBIR Y4aCTOK, HEOB- HMpouanR CUCTEMBl AOCTATaETCS TeM. uTO
X0AnMO, 4ToBhl yposeHs & min, aon. yposHs Ha niobom
HOM Y4aCTKE NPEBWEUA MBKCUMANbHuIA yuacvke KaHana OTKAIOUAIOTCS HACOCHHIE Arpe-
33AAHHLIA YPOBEHbL W3 9TOM yuacTke (CM. 35 raTe nepexaunealowen HacoCHOR CTaHLUM
ur.7). Takum 06paaom, ecru. npy oBpaTHOM BLIIEPACNIONOXEHHOTD YHaCTKE KaHANA, YTO
BOAONOAAYE YPOBEHS BOAL! HA nepaomyqame noenompamaev BOIMOXHOCTU BOZHVKHOBE-
Kanana socTuraet 0 pexuMa B paBoTe HACOC-
3HaUGHMS, [leNaETCH BLIBOA O TOM, qmarpen,- HbiX arperaTos u BHX0A3 WX €O cTPOs. Mpu
€M 11 BTOPOM Y4aCTKaX KaHana yposeHs npesel- 40 31oM
CUN MAKCUMANEHO 3aAaHHEIe 3Ha4eHus. Ecin POBAHYA HACOCHEIX CTAHUNI, & TAKXE HAREX-
8 HOCTL . GYHKUMQHUPOBAHMA CUCTEMb
Ha NepBOM KaHane ypoBeHb BOAL AOCTUFAET ynpasnenus. -
MaKCUMaNLHOro AGNYCTUMOrO 3HAYeHus (CM. ®opmynauszobpetrenusn
¢ur.8), TO Ha BLIXOAE NOPOrOBOrO neMenta 45 CucTemMa aBTOMATUYECKOTO ynpaBneHus
204 eTOpOro Gnoka 10 8 KaHane
STOFO yuaCTKa KaHana NOSBUTCS CUTHAN, KOTO- HEro AGACTBYS, COAPKALIAR HA KAKAOM yua-
0 B CTKE KAaHana NOCNEAOBATENLHO COCAVHEHHLE
CTV OTKniouenns Bnoka ynpaenewus 16 nepeLIt GNOK NOPOTOBLIX 3NEMEHTOB, BAOK yri-
. HACOCHOM CTaHUUEN Nepekauky BOAL U3 BOA0- 50 PaBREHNA NEPEeKauMBAIOUIEH HACOCHON CTAN-
xparuana, Mpu stam onpegenutens 40 ove- LVIeR, TePeKaUMBAIOULYI0 HACOCHYIO CTAHUMIO,
TensHo p i
orxnmuaev HACOCHbIe arperam 38,382, o CTanyum, BNok CpaBHeHNs U CyMMaTop, AaTUMK
oT BpéMeH cur YPOBHS B HAUANE Y4aCTKa KaHaNa, ABTUNK YPOB-
Nana Ha BuIxOREe ykaaawom nOpOre0r0 3ne- 55 HA 8 KOHUE YUacTKa KaHana; BTOPOw BOK no-

POrOBHIX ANEMEHTOB, NEPBHI 1 BTOPO BXOAM
KOTOPOTO COQTBETCTREHHO COBANHEHS C BHXO-
AIOM AATYMKE YPOBHS B HauaNe yUaCcTKa KaHana
W C BHIXOAOM ATYNKA YPOBHS B KOHUE Y4aCTKA
KaHana. a nepssift 1 BTOPOI BHXOAL — C TPETL-
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UM 1 yeTBepTHM Bx0AAMM BnoKa
NEepekauneaiowen HacoCHOM CTaHuuen, BTo-
POV BLIXOA NEPROF0 610K NOPOTOBHX dneMeH-
TOD COEAUHEN C BTOPHM BXOAOM 6r0Ka

@

n cranumo nepe
K34kt BOAK U3 BOAOXPAHMNNILA. 06BOAHIE K3~
HANK ANS 3BAPUAHOr0 CHPOCA uabLITKa
PAaCXOAA B KaHane Ha BCeX yuacTkax Kawana,
KPOME NEPBOTO, & Ha KAXAOM YuacTke KaHANa

y P
CTaHuu1en, BTOPOi BXOA
€ BLIXOAOM CYMMATOPA BLIUWIEPACNIONOXEHHOTO
Y4BCTKA KaHANA, 3 BLXOA ~ C BXOAOM NEPBOro
6N0Ka NOPOTOBLIX INEMEHTOB, O TA U Y 3 10 -
WascH TeM 4To, C Uensio pacwmpeHus
0fnacTu npuMeHeHus cucTeMe, NoBuiWEHNS

Ha-

p "
AEKHOCTY GYHKUMOHUDOBAHYS CHCTEMB, OHa

ensHo
CTasumio noakauku (norpebutens) u pacxono-
Mep NOTPeBUTENS, BHIXOL KOTOPOTO COCAMHEH
C BTOPHM BXGAO0M 61OKa CPABHEHMS, TPETbM
BLIXOAH BTOPHIX BAOKOS NOPOrOBKX dneMeH-
TOB BCeX YHACTKOB KaHana, kKpoMe CoeaMHeH-
HOTO C BOZIOXPAHUAMILEM, COBAMHEHY! C NATHIM
8X0/10M 610K yNpasnens nepexaunBalowen

HANONHAIDIMIA BOAOXPAHUINLLLE KAHAN A0S OT-
B0Aa 36LITKA PAcXOAa U3 KAHANE, COEANHSIO-
WMl COOTBETCTBYIOWMA Y4aCTOK KaHana u
BOAOXPAHUNNILE, COCAMHMTENbHUI KaHan
MEXAY BOAOXPAHUTULIEM W COOTBETCTBYIO-
UMM YUACTKOM K3Hana AN NOA3HM BOAW M3
BOAOXPAHMANLLA H3 YHACTKY KAHANA, NOCNEAC-
BaTeNbHO COEANHEHHLIE BAOK ynpaBnenus Ha-
COCHOW CTaHuMen Nepekaukyu BOAb, u3

cranumedn o
Y48CTKA K3HANA, YETBEDTHI BLIXOA BTOPOO
Bnoxa NoporosLX 3neMenTOR Nepsoro yuacTka
KaHana COeAHEH C nepskM BX0AOM Bnoxa

BOJIL U3 BOAOXPAHVNMULLA, BTOPOM BXOA KOTO-
POTO COBAMHEH C TPETLUM BHIXOAOM BTOPOTO
6r10Ka NOPOreBLX INEMEHTOB COOTBETCTBYIO-
WEro y4acTKa KaHana, COEMHEHHOTO C 800~
XpaHvanUiEM.
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