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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

EjleKTpru4YHe MOJE/II0OBAaHHS MIPOLIECIB B TifipaBiliYHUX MEPeKax

Ha3sBa po6oTH aHIJIilICbKOIO:

Electrical modeling of processes in hydraulic networks

PedepaT ykpaiHCbKOIO:

HaBeneHi pe3yabTaTi KOMIJIEKCHOTO OCJIIKEHHS, CITPSIMOBAHOTO HAa CTBOPEHHS OCHOB HOBOTO HayKOBOTO
HaIlpSIMKY, [IOB'SI3aHOTO 3 3aCTOCYBAHHSM METOZY €JIEKTPUYHOTO MOZEJIOBAHHS 17151 aHAJIi3y IPOLECIB ITpU
(YHKLiIOHYBaHHS IiipaBJIiyHMAX CUCTEM UM iX 00'€KTiB. 3aIIPOIIOHOBAHI HAaMiBIPOBiTHUKOBI IIEpPETBOPIOBAaYi
€JIEKTPUYHOI €HEePrii, sIKi MOKYTb 6YTH BUKOPUCTAHI SIK €JIEKTPUYHI MOJeJIi BifjlleHTPOBUX HacociB. Mogeni
BPaXOBYIOTh SIK KOHCTPYKTHBHI OCOGIMBOCTI MOZEII0EMOTO 06'€KTY, TaK i OCHOBHI IIOKa3HUKU TEXHOJIOTTYHOTO
MIPOLECY, TOCIIIKEHHS SIKOTO 3iICHIOETHCS YEPE3 aHaJIi3 €JIEKTPOMATHITHUX NPOLECIB Y €IEKTPUYHIN MOZETI.
Po3rng1aoTbcst 0CO6IMBOCTI €/1IEKTPOMArHiTHUX MIPOLECIB y €JIEKTPUYHIN MOZEJsIi CEeMUIIONATEBOTO BifjLIeHTPOBOTO
Hacoca 3 JBO3aBUTKOBUM CIipajIbHUM BifBogoM. ToMy cxema eJIeKTPUYHOI MOJIeli, sIKa JOCTiIKy€eThCS,
CKJIaJJA€ThCS 3 I BOX IOJIOBUH, KOJKHA 3 SIKUX MICTUTb 110 CiM BITOK, [I€ IIOCJIiJOBHO 3'€JHaHI: IKEPEJIO CUHYCOIIHO]
EPC, aktuBHMI omip, IHAYKTUBHICTS i fiof. BUXiHI BiTKM OKpEMUX [IOJIOBUH MOJEJI MalOTh Pi3Hi IapaMeTpHu
BiITIOBiJHO [10 KOHCTPYKTUBHUX OCOOJIMBOCTEN JBO3aBUTKOBOIO CIiPaJbHOTO BiiBOLY. Y CBOIX [OCIIiI>KEHHSIX
aBTOPU BiJiMIIJIN Bill TPAAULIMHOTIO METOAY aHAJIi3y, KOJIM €JIEKTPOMArHiTHi IIPOLEeC MOENIOITLCSI CUCTEMOIO
IvdepeHLiaTbHUX PIBHSHD 3 PO3B'SI3KOM iX KJIACUYHUM METOJIOM Ta HaCTYIIHUM BH3HAYEHHSIM CTaJINX
IHTerpyBaHHs METOAOM MPUIIACOBYBaHHS. Llel mifxiz BUSABUBCS HENIPUMHATHUM Y€PE3 BUCOKUH NIOPSLOK
PO3PaxyHKOBOi CXEMH, TOMY Y JOCJIJI)KEHHI 3aCTOCOBAHO OIIEPATOPHUNA METOJL, PO3B'SI3Ky CUCTEMU

IudepeHLiaTbHUX PiBHSIHD, CKIaJAEHNUX 3a METOLOM BY3JIOBUX HAIIPYT.

Pedepar aHI1iliCbKOIO:

The results of a comprehensive study aimed at creating the foundations of a new scientific direction related to the
use of the electrical modeling method for the analysis of processes during the functioning of hydraulic systems or
their objects are presented. Semiconductor electrical energy converters are proposed, which can be used as
electrical models of centrifugal pumps. The models take into account both the design features of the simulated
object and the main indicators of the technological process, the study of which is carried out through the analysis
of electromagnetic processes in the electrical model. The features of electromagnetic processes in the electrical
model of a seven-blade centrifugal pump with a double-volute spiral outlet are considered. Therefore, the circuit
of the electrical model under study consists of two halves, each of which contains seven branches, where the
following are connected in series: a source of sinusoidal EMF, active resistance, inductance and diode. The output
branches of the individual halves of the model have different parameters in accordance with the design features of
the two-volute spiral branch. In their research, the authors departed from the traditional method of analysis, when
electromagnetic processes are modeled by a system of differential equations with their solution by the classical
method and subsequent determination of stable integrations by the fitting method. This approach turned out to be
unacceptable due to the high order of the design scheme, therefore, in the study, the operator method for solving
a system of differential equations compiled using the nodal stress method was used.
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