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1. EkcTpeManbHi eHeproedeKTHBHI eJeKTpOMexaHiqyHi CCTeMHr aBToMaTh3alii 6araroarperaTHUX HAaCOCHUX

YCTaHOBOK

2. Extreme energy efficient electromechanical automation systems of the combined pumping installations

Pedepar:

1. O6'eKT BOCIIIPKEHHS - IPOLECU aBTOMAaTUYHOTO PEryJI0OBaHHS B 6araroarperaTHUX HACOCHMX YCTaHOBKax. MeTa
IOCTIiIPKEHHS - MiJBUILIEHHS eHEProe(eKTUBHOCTI HACOCHUX YCTAaHOBOK 33 PaXyHOK BAOCKOHAJIEHHS iCHYIOUMX
€JIEKTPOMEXaHIYHMX CUCTEM aBTOMAaTUYHOIO KEPyBaHHSI HACOCHMMMU YCTAaHOBKAaMU HA OCHOBI YaCTOTHO-KEPOBAHUX
ACMHXPOHHMX €JIEKTPOIIPMBOIIB Ta 3aCTOCYBAHHSA €EKCTPEMAJIbHOTO METONY KEPYBAHHS [JIs Pi3HUX TUIIIB 3'€JHAHb
HacociB. MeTtonu nociiipkeHHs Ta aniapaTtypa - QyHAaMeHTalbHi 0JI0KEeHHS Teopii aBTOMaTUYHOTO KepyBaHHS,
Teopii eslekTporprBoza, Teopii TypbomMexaHi3MiB, MeTOu Teopii eKCTpeMaTbHUX CUCTEM, KOMII'IOTEPHE
MOJEJIIOBaHHS Ta €KCIIEPMMEHTAJIbHI JOCIiIpKeHHs. TeopeTUyHi i IpakTU4Hi pe3yabTaTu - po3po0JieHi
€KCTpeMaJibHi IPUHUUIIM KEPYBAaHHS Ta MATEMAaTUYHUM arapar ix OIucy, 10 A03BOJIsS€ IPOBECTA MOJEPHi3alliio
iCHyI04MX 6araroarperaTHMX HaCOCHUX YCTAHOBOK 3 METOIO MiIBULLIEHHS iX €Heproe(eKTUBHOCTI; PO3pO0JIeHi

niAXonM 1o OLiHIOBaHHS TEXHOJIOTIYHMX KOOPAMHAT HACcOCY Ta iX MaTeMaTuyHa popmarisalis, 1o MOXyThb



BHUKOPHCTOBYBATUCS [1J1 MINPOKO MOUNPEHUX CUCTEM CTabinizalii Hanopy Y1 BUTPAT 3 METOIO 3MEHIIEHHS
KariTaJoBKJIaZleHb 32 PaXyHOK OpraHisallii 6e31aTYMKOBOro KepyBaHHs. HoBU3HA - pO3PO6JIEHO METO[, KepyBaHHS
KK]I HacOCHUX yCTaHOBOK Ha OCHOBI T€OPii EKCTPEMAIBHUX CUCTEM [IJI4 [TOCJIiJOBHOTO, IIapajieJIbHOrO Ta
3MiIlIaHOTrO TUIIIB 3'€IHAHHS arperaris, 10 A03BOJINUJIO MiABUIIUTH €HeproePekTUBHICTh €JIEKTPOMEXaHIYHOI
CHCTEMU aBTOMaTH3allii 6araToarperaTHUX HACOCHUX YCTaHOBOK; BIIepIIe BCTAHOBJIEHO BJIACTUBICTD JIS1
OaraToarperaTHUX CUCTeM 3abe3leyyBaTy pobouy TouKy 3 MakcumanbHuM KK]I omHOro 3 HacociB npu
€KCTPEMaJIbHOMY aJITOPUTMIi KEpyBaHHSI 32 PaXyHOK JIMIIE 3MiHU MIBUAKOCTI O6€pPTaHHs JBUTYHA 6€3 HEOOXiIHOCTI
cTabinizalii NpOoAYyKTUBHOCTI Ta OTPMMAaHi aHAMITUYHI YMOBU iCHYBaHH4 Lliei BIACTUBOCTI; BUSIBIEHO MO>KJIUBICThb
OJIHOYACHOTO IO€IHAHHS ONTUMI3alii poboTu Hacocy 1o KkpuTepiio makcumanbHoro KKJI 3 miniMizaljieto BTpar y
IIPUBIIHOMY aCUHXPOHHOMY [IBUTYHI, 1[I0 Ha BiIMiHY Bii MakcuMi3alii TiJibKu HaCOCY 4O3BOJIMJIO LOJATKOBO
HiABUILMTY €HeproeeKTUBHICTD; 3alIPOIIOHOBAHO 3aKOH MOLYKY TOYKU MakcumasnbHoro KKJI Hacocy 3 HenpsiMUM
OLIiHIOBAaHHSIM Ha OCHOBI HeJIiHINHO] 3a/1€)KHOCTI IPOAYKTUBHOCTI HACOCY Bif] LIBUJKOCTI 06€PTAHHS, OTPMMAHOI 1715
pobounx To4oK 3 MakcumanbHuM KK]I. CTymniHb ynpoBajiKeHHs - KOMYHaJbHe HianpruemMcTso "JKutoMupcbke
BHMPOOHMYE YIIPaBJIiHHS BOLOIIPOBiIHO-KaHai3aliiHoro rocrnogapcTsa” (M. JKutomup). I'any3b BUKOPHUCTaHHS -

BOOOIIOCTA4YaHHS.

2. Object of study - the process of automatic regulation bahatoahrehatnyh pumping installations. The aim - to
improve pumping efficiency by improving existing electromechanical automatic control pumping units based on
frequency-controlled induction motors and use extreme method of control for different types of connections
pumps. Methods and apparatus - the fundamental tenets of the theory of automatic control, electric theory,
theory turbomehanizmiv methods of the theory of extremal systems, computer simulation and experimental study.
Theoretical and practical results - extreme control principles and mathematical tools to describe them, allowing to
modernize existing bahatoahrehatnyh pumping plants to improve their efficiency; developed approaches to the
assessment process and coordinate pump mathematical formalization that can be used for widely distributed
systems stabilize pressure or costs in order to reduce capital by organizing bezdatchykovoho control. Novelty -
the method of management efficiency pumping units based on the theory of extreme systems for serial, parallel
and mixed types of connection units, thus improving the energy efficiency of electromechanical automation
bahatoahrehatnyh pumping, the first time set a property for bahatoahrehatnyh systems provide operating point
with maximum efficiency of a pumps with extreme control algorithm by only changing the engine speed without
stabilization performance and the analytical conditions for the existence of this property, found the combination
of simultaneous optimization of the pump on the criterion of the maximum efficiency of minimizing losses in the
drive induction motor, unlike the maximization only pump additionally improve energy efficiency and proposed
law search terms maximum efficiency pump with indirect evaluation based on nonlinear dependence of the
performance of the pump speed received for working points with maximum efficiency. The degree of
implementation - communal enterprise "Zhitomir production department of water and sanitation '(Zhytomyr).
Areas of use - water supply.
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