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MOAEJIOBAHHS PEXKHMIB BACATOCTYIIIHYACTOI'O

BOJNOBIIJIMBY BYI'TIbHMUX IIAXT 3 BUKOPUCTAHHSIM
IMAKETY MATILAB.
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beccapab B.1., xann. Tex. Hayix, gou., Penton P.B., acmipanT,
JloHENBKAH NepiKaBHUN TeXHITHHN YHIBEPCHTET

Ilpugedeno pesynvmamu  OOCRIONCEHHA OUHAMIYHUX —XAPAKMEPUCUK
bazamocmyninyacmoi 80008I0NUBHOT YCMAHOGKU Memooom
Mamemamu4rnoz2o mooenosarts Ha EOM.

The results of study of dynamic properties of a multistage draining plant
are reduced by a method of mathematical simulation on a computer.

B iaAui 9ac mapoxe nomupesHs Haby o JOCHipKeHHS TMHAMIYHUX
OPOLECIB 1 SBHIN METOA0M MAaTEMATHYHOIO MOJAEHIOBaHHA. Monens i
MOJIENIOBAHHA pPOOOYMX pexuMiB OararocTymiHgacToi BOJOBIIMBHOL
YCTAHOBKM peaizoBaHo 3a [JONOMOrOK IMakeTy MarTeMaTHYHHX 1
IHKCHEpHUX po3paxyHKis MATLAB.

OCHOBHI  NPUHUMIK  MOJENIOBaHHA 1  CIpyKrypa Mojemi
OaraTocTymiH9acTol BOAOBIMIMBHOI YCTaHOBKM po3rimseyTi B [1,2]. s
NOCHIDKEHS 3aMPOMOHOBAHA TPHUCTYITIHYACTA YCTAHOBKA, IO TIPAIIOE 32
CXEeMOI0 ‘3 Hacoca B Hacoc” (TMOCHIZOBHE BIUIKOYEHHS! HACOCIB PIi3HHX
ropu3oHTIB). Momens CKIaaeThes 3 MOACIEH TPROX CTYINIHEH, KOXKHA 3
SKHX y CBOIO YEPry BKJIKYAE MOJEIL TPYOOIPOEOLY 1 MOAEHb I'PaHUIHUX
yMOB (Hacoc i Keposara 3acyBka) [1,2]. Auami3 MareMaTHYHOTO OIHCY
€JEMEHTIB TPUCTYIIHYACTOI BOJOBIIIMBHOI YCTAaHOBKH [3] 103BOIIAE
OJEpPKATH MaTeMaTHYHY MOJENb, y3arajibHeHa CTPYKTYpHAa cXeMa SKOI
IpuBeeHa Ha Mal. 1.

Ha crpykrypHid cxemi (Man.l) enemeHTH O6ararocTyniHJacTOTo
BOJOBIIMBY MArOTE Taki mo3HadeHrs: W'g(p) — MOIENs HACOCHOTO
arperary i-ro rOpu3cHTY; ng(p), 3q(p).— eJIEMEHTH MOJEN1 KepOBaHOi
3acyBkd i-ro ropusonty; Wipi(P), W), Wres(P), Wires(p)
eNeMEHTH Mojeili Tpybonposoxy i-ro ropusonry; Wia(p), Wa(p)
€JIEMEHTH MOMEdi JAUHAMIYHOTO B3A€MO3B'S3KY MDK  CTYHIHAMH
BIOIIOBIAHMX IOPHM3OHTIB. BHrnsm i mapameTpu MNepeaarHUX (YHKIIH
e/IEMEHTIB BHM3HAYEHI HAa OCHOBI MaTeMaTHYHOIO OIHCY EIEMEHTIB
BO/IOBIINIUBY: NPUBOAHOTO ACHHX POHHOI'O €NeKTPOABUTYHA,
UEHTPOOIKHOrO CEeKIliHHOr0 Hacocy, KepoBaHOI 3aCyBKH 1 HamipHOIO
Tpybonposoay [3.,4].
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Hayxoai npayi JonATY Bl eunyck 27

Mojenb N03BOJAE AOCHIKYBATH NPOLECH B BaraTOCTYIHYaCTHX
BOJOBIUIMBHEX  YCTAHOBKaX NPH  Di3HUX peXBMax po6oru i
ACTEPMIHOBAHNX BILIMBAX. BXiTHHMI BILTHBAMH € CHTHAIN KEpyBaHHS Ha
IpHBOAHHK enekTponeuryd Us 1 kepoBamy 3acyBky U; BimmosimHoro
TOpH30HTY. BuXigHuMM (KepOBaHHMH) BeIWYMHAMM ¢ HAMp HA BXOJI
Tpyborposony Py, Py, P3 i migmip ma Bxoxi macocy H,, Hi, H, (Man.l).
Peayneratn  MojemroBaHHA — pexuMIiB  po0OTH  TpHCTYMHYACTOL
BOJOBIIIMBHOI  YCTAHOBKM 3 BHKOPHCTaHHAM makery MATLAB
NpHBEEH] Ha Man.2 - Man.4.
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Manronok 2. — MojenioBaiss [IyCKy T4 3yNHHKH TPUCTYIIHIACTOL
BOJIOBIJIMBHO1 YCTAHOBKH.
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Cepia: apnuqmew‘m
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Mamonok 3. — MopemwoBanad
MPOAYKTHBHOCTI BOAOBLLIHBY Ha 50%.

NpOLECY  3HHIKCHHA
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Mamonok 4. — MogentoBagHA IIOCHILOBHOTCO IIYCKY CTYNEHIB
BOJIOBI/IJIUBY.
Ilppn mMopenmioBaHHI JUHAMIMHMX NpPOLECIB V TPHUCTYIIHYACTIH

BOJIOBIJUIMBHIN YCTaHOBII 3p00NeH] HACTYIIHI HOIYLIEHHS:

® HACOCHI arperatd 1 HamipHi TpyOONpOBOOM CTYMiHEH BOMIOBIIAIHBY
3aIIOBHEH] BOLOIO",

" ycl CTymiHlI BOJOBIIVIMBHOI YCTAaHOBKH MAaiOTh  TEXHOJOrIYHE
YCTATKYBaHHA 3 11SHTHIHUME XapaKTepHCTHKAMU;

ITpu excnepuMEeHTax AOCHIUKYBAINCH HACTYMHI peXUMHU poboTu

TPHCTYIIIHIACTOr'0 BOAOBLIJIUBY:

1. OgHodacHHM ITyCK 1 3YINHHKAa CTYIIHEH BOJAOBIIUTMBY Ha IIUIKOM
BIAKPHUTI KEPOBaHI 3aCyBKH (MaiL.2).

2. Ilyck BOHOBIIMMBY Ha BIAKPHUTI 3aCYBKH 1 MICIA 34IIyCKY OJHOYACHE
BcTaHoBieHHS 50%-Boi NpOAYKTHBHOCTI (3aKpHEaHHS KEpPOBAHOL
3acyBkH Ha 50%) (maun.3).

3. OppovyacHuil MycK HACOCIB yCiX CTyIIiHEH Ha 3aKpUTI 3aCyBKH 1
TIOC/IiIOBHE BIAKPMBAHHS 3aCYBOK CTymiHeH (Mai1.4).

Ha ocHOBI pesynsTaTiB MONEIIOBAHHA TPHUCTYMIHYacTOl BOJO-

BIAJIMBHOI YCTAHOBKH BCTAHOBIIEHO PAN 0COOIMBOCTEN [(MHAMIKH 00’€KTY,

[lepexigmi mpouecH M0 KEpPOBAHHMX  KOOPJAMHATAX  MaloTh
anepionuaamii xapaxrtep. Ilepeximmii mporec Ha BXOJI B TPyOONpPOBi

(koopnunatn P,, P,, P;) Mae mnepeperyIioBaHHS Ha BUIMIHY BIJ

MEPEXiHOr0 mnpolecy Ha BUXOAI TpybompoBomy (Ha BXOAI B HAcocC

HacTynHoi crymimi) (koopmunaru H,, Hi, Hg), mo Mae Buraaa

anepioguaHoro mporecy 6Ges nepeperymopaHms (Man.2 — man.3). Ile

MOCHA TIOSCHWTH BIUIMBOM HAIipHOro TPyOONpOBOAY, IO “3raKye”, y

pO3MIsIHyTOMY Jiariazomi 49acrtoT (moctidimux wacy). Kpim Toro,
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Cepin: zipuuuo-enexmpomexaniuna

IHCPUIAHICTE  TPYOONPOBOAY NpPUBOAMTE 10  36iILMEHHS qacy

NEPEXIHOrO mpolecy o koopauuatax Hy, Ha, H,.

Hai6inbm necnpuaTiuei ymMOBH pobord st YCTaTKyBaHHA APYroi
(cepenuboi) cTymini BogoBimmBy. Hail6immim CIIPHATIIVBL YMOBH POOOTH B
YCTaTKyBaHHA TpeThoi (OCTaHHBOI) cTymidi (Mam2 - Man.4). Ile
[OACHIOETRCA THM, IO Ha CEPENHIO CTYNIHE BIUIMBAIOTE i IOMEPEIHS
(nepma) crymink, i HacTynHa (TpeTs) cryminb. Ha [ICPIIY 1 TPETIO CTYIIiHi
BIIIUB BUSIBJIAETHCS TUIBKH BiX OIHOI CTYIIiHi.

TpuBanicTs i xapakrep mepexigHHX IIPOLECIB [0 KEPYBaHHIO depes
3aCYBKy 1 NIPM IyCKOBi HAcoCy Ha BiIKpHTY 3aCyBKY OJHAaKOBI (Mal.2,
Mai.3).

AHaJli3 pe3ybTaTiB MOJENIOBAHES MOCHIAO0BHOTO 3aIlyCKY CTYIIiHEH
BOAOBIIMBY (Man.4) mNokasye, 0o B UEOMY BHNAOKy BinOyBaeThcs
TMOMITHE 30LIBIICHHS 3HAYEHb KEePOB2HWMX KOOpDHHAT Y TEpexigHHX
pexumax. Tak koopaunata P, (Hamip Ha Bxoxi B TpyGomposin Apyroi
CTYIIHI) JOCATa€ MOABIMHOIG 3HAYEHHS EiJl HOMIHAJIBHOTO (Man.4).
Hai0inbm Hecmpusmimei yMoBH pofoTi Takox CIIOCTEpIraroThCA B
YCTAaTKyBaHHS CEpPEAHbOT CTYIIHI.

BucuoBkn.

1. bararocTymidacTa BOJOBIAIMBHA YCTAHOBKA € OAraTO3B'S3HHM
00'eKTOM KepyBaHHS.

2. BimMB pi3HHX CTYIIHEH OJHa Ha OJTHY HeS OJIHAKOBE 1 3aJIEKHTh BiJl
MICIIA PO3MIIIEHHS CTYIIHI B YCTAHORLI.

3. IMepexinmni mponecH Mo BeiX KEPOBAHMX KOOPAWHATAX MAOTh dopmy
KPHBOI ANEpIOJMYHOTO INPOLECY i  anepioguuHoro npomecy 3
MEPEPEryIIOBAHHSIM.

4. PesynbTarn MOnEMOBaHHS J03BOJTL BHDIMIYBATH 3amady nodynoBH
CHCTEMH aBTOMATHYHOI'O KEpYyBaHHs INAXTHOI 6araToCTyIiHYacTO
BOJOBIZJIMBHOK) YCTAHOBKOK) 3 YPaxyBaHHAM OTPHMAHHX JIAHAMITHHX

IIPOLECIB B 00'€XTI KEpyBaHHs.
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