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AHHoTauma. OnpefeneHa 3anaceHHasi SHepruy B yrpaBnsieMblX
KackafHbIX 3NEKTPUYECKMX MPUBOOOB LUMMHAPUYECKMX U aKcu-
anbHbIX KOHCTPYKLMWIA SNEKTPonpMBoAa HacoCOB PasfMYHbIX KOH-
CTpyKUmii. ToyHOE 1 NpaBuUIbHOEe onpedeneHne 3anaceHHoW aHep-
TN B YCTPOMCTBE MO3BONSIET ONTUMArbHO CNPOEKTUPOBaTb U pac-
cumTaTb rabapuTbl UCCNEedyeMbIX 3MEeKTPOMNPUBOAOB, a TaKkKe TOY-
HO onpedenuTb NapamMeTpbl YCUIIUA U MOMEHTA Ha Bary HacoCcoB
pa3nn4YHbIX KOHCTPYKUMIA. PacyeT npoussoautcs B paspaboTaHHOM
nporpamme pac4yeTa, B KOTOPOW peann3oBaH OpuUriMHarbHbIA anro-
pUTM U MaTemMaTudeckasl MoAerb paccMaTpuBaeMblX 3reKTpuye-
CKMX NMPUBOAOB.

KntoueBble cnoBa: ynpaBnsemblii aCUHXPOHHbIA  KacKaaHbIN
3NEKTPONPUBOA, 3MNeKTpoMexaHudeckoe npeobpasoBaHne 3Hep-
MK, anekTpomarHMTHasi CMCTeEMa, HacocC, anropuTM, nporpaMmma
pacyeTa, afeKTpoMarHnTHasi aHeprus.
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Annotation. It is defined reserved energy in
operated cascade electric drives of cylindrical
and axial designs of the electric drive of
pumps of various designs. Exact and correct
definition of the reserved energy in the device
allows to design and calculate optimum di-
mensions of the studied electric drives and
also to precisely determine parameters of
effort and the moment on a shaft of pumps of
various designs. Calculation is made in the
developed program of calculation in which
the original algorithm and mathematical mod-
el of the considered electric drives is realized.
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Bmnage nporpaMmmMmHOro npoaykrta [1—4] peann3oBaH pacyeT And uccrnenyembixX yrnpasnAeMblX Kac-
KagHbIX 3NEeKTPU4ECKNX NpmMBoOOB LUUITMHOAPUYECKNX N aKCUATTbHbIX KOHCprKLI,I/IIZ [5—7] 3Ha4YeHnA

3anaceHHoW 3HepruM B 3aBUCMMOCTU OT BENWUYMHBI 3aaHHONM UM pacyYeTHOW BENWUYMHBI CKOIb-
eHusi. OTo JocTuraeTcs 3a CYET peanusauuu B Tere nporpaMMbl pacyéta paspaboTaHHON matemaTnde-
CKOM MOJenu KackafHoro anekTpuyeckoro npueoga [8—14]. BbiBoa pacyeTHbIX AaHHbIX OCYLLECTBISIETCS
nyTeM CO3[aHUs Nap 3HaYEHUil, B 3aBUCUMOCTI OT BENUYMHBI 3a1aHHOMO CKOmbXeHus (puc. 1).
OnpeneneHne 3anaceHHO 3HepruM B YCTPOMCTBE MO3BONSET ONTUMArbHO CMPOEKTMPOBaTb U pac-
cumTaTb rabapuTbl UCCNedyemblX aMeKTPONpUBOAOB, a Takke paspabaTbiBaTb HOBble anropuTMbl [15—17]
ANs TOYHOro onpedeneHVsl NapameTpoB YCUIUS U MOMEHTAa Ha Bally HaCOCOB PasnuYHbIX KOHCTPYKLMIA C
YXYALIEHHBIMU TEXHUYECKUMM U 3KCMNyaTaLUMOHHbIMU XapakTepUCTUKaMM.

193



BYNATOBCKME YTEHUA CBOPHUK CTATEX — 2018

s=0; W=0

s =0,005; W = 0,615588043478261 Cronowerwe  [01
s=001; W =2433164809758261
s=0015 W =539170217391304
$=002 W =942380385863565
s=0024; W =133669636847826
s=0025. W =144633472173913
$=003; W =204753442282603
s=004: W =345389469456522
s=006: W =7009446325
s=008"  W=113610169771739
s=01; W =162963349119565
s=012; W =216137419771739
s=014: W =270,797392597826
s=016: W =325722705097826
s=018; W =380435745858696
s=02; W =434571175206522
s=024; W =539,745686076087

IE SHeprua - 0o 7

| s=028; W = 639,407267597826
s=0732; W = 734,08046325
s=036; W = 824,40208825
s=04; W =911,008957815217
s=048; W =1074,67046868478
s =056; W =1270,17274042391
s=068; W = 1548,14258281522
s=08; W =1747,78415346733
=092 W = 193755508825
s=1; W = 2060,24815346733

PucyHok 1 — Nporpamma pacyeTa 3anaceHHow aHeprum

Nurepatypa:

1. TMonos B.K. MNporpamma pacyeTta 3anaceHHOW 3Hepryn B KackagHoM anekTpudeckom npueoge / Monos B.K.,
KapaHngen B.HO. CeugetenbctBo 06 ocduumansHow pernctpaumm nporpammel ans 9BM Ne 2012613329 ot 21 depans
2012r.

2. KapaHpgewn B.lO. lNporpamma pacyeta nmapameTpoB W aHVMAaLMOHHOTO MOCTPOEHWS MoToKopacnpedeneHns
KOMMOHEeHTa aCMHXPOHHOrO KackagHoro anekTponpueoaa / Kapangen B.1O., basbik A.B., AdaHacees B.J1. CBugetens-
cTB0 06 odmumansHom peructpaumm nporpammbl And OBM Ne 2015615828 ot 25 masa 2015 T.

3. Kapanpgew B.1O. MNporpamma pacyeta napameTpoB U CamMOaHUMALMOHHOrO MOCTPOEHWS NoTokopacnpeaene-
HWS KOMMOHEHTa acUHXPOHHOTO KackagHoro anekTponpueoaa / Kapangen B.1O., KapaHngen 1O.10., basbik A.B. Ceuge-
TenbCcTBO 06 oduLmanbHoM perucTpaumm nporpammel Ansa 3BM Ne 2015615826 ot 25 mas 2015 T.

4. Kapanpgew B.1O. MNporpamma 3agaHusi KOHCTPYKTUBHBIX NapamMeTpoB KOMMOHEHTa aCMHXPOHHOIO KackagHoro
3MeKTponpuBoAa, CTaTopHON 0OMOTKU 1 BM3yarnbHOrO MOCTPOEHUS MONyYeHHOro notokacnpeaenernus / Kapangen B.1O.
Ceugetenbcteo 06 odmumansHomn pernctpaumm nporpammbl ans 9BM Ne 2015615827 ot 25 mas 2015 .

5. KapaHpgen B.1O. AkcrnanbHbI KackagHbIN SrEKTPUYECKUIA NPUMBOS C XUAKOCTHLIM Tokockemom / B.HO. Kapah-
aen, b.K. Monos, O.B. MNonosa // MaTeHT Ha n3obpeTteHne Ne 2483415 3apernctpmposaHo 11.03.2013 r.

6. Kapanpen B.}O. YnpaBnsiembinn KackagHbli SMEKTPUYECKUA MPUBOA C XMOKOCTHBIM Tokocbemom / B.HO. Ka-
paHgen, B.K. MNMonos // MateHT Ha n3obpeteHne Ne 2461947 3apernctpuposaHo 20.09.2012 .

7. KapaHpen B.1O. CurHanuavpytollee TokocbemHoe yctponcteo / B.KO. Kapangen, B.K. Monos, 0.1O0. Kapan-
aen, B.J1. AdaHacbes // MNaTeHT Ha n3obpeteHne Ne 2601958 ot 27 nionsa 2015 r, 3apernctpmposaHo 18.10.2016 .

8. PaspaboTka anroputma pacyeTa aMeKTPOMarHUTHbIX MapamMeTpoB CTaTopa KOMMOHEHTa ynpaBsieMoro acuH-
XPOHHOrO KackagHoro anekTpuyeckoro npueoda / B.1O. KapaHgew [v gp.] / MNMonutemaTnyeckuin ceTeBor 3NeKTPOHHbIN
Hayy4HbIN XypHan KybaHckoro rocygapCTBeHHOro arpapHoro yHusepcuteTa (HayuHbii xxypHan KyblrAY) [OneKkTpoHHbIN
pecypc]. — KpacHogap : KyblAY, 2016. — Ne 06(120). — IDA [article ID]: 1201606041. — URL :
http://ej.kubagro.ru/2016/06/pdf/41.pdf

9. logxoa K onpegerneHnio MarHUTHbIX NapameTpoB KOMMOHEHTa YNpaBnsemMoro KackagHoro acuHXPOHHOro
anekTpuyeckoro npueoga / B.K. MNonos. [u gp.] // NonutemaTnyeckuin ceTeBow aNeKTPOHHbINA HayYHbIN XypHan KybaHcko-
ro rocygapCTBEHHOro arpapHoro yHuepcuteta (HayudHbln xypHan KyblrAY) [OnekTpoHHbI pecypc]. — KpacHoaap :
KyblrAY, 2015. — Ne10(114). — IDA [article ID]: 1141510014. — URL : http://ej.kubagro.ru/2015/10/pdf/14.pdf
(1,188 y.n.n.).

10. PaspaboTtka nogxofda K pac4eTy MarHMTHOroO NOTOKa OAHOWM KaTyLUEYHOW rpynnbl 0OMOTKM cTaTopa KOMMOHEH-
Ta ynpaBnsieMoro aCMHXpPOHHOIO KackagHoro anektpuyeckoro npusoga / B.}O. KapaHngewn [v agp.] / MNMonutemaTtnyeckun
CETEeBOW 3MEKTPOHHbIN HayYHbIN XXypHan Kyb6aHCKOro rocygapCTBEHHOrO arpapHoro yHuepcuteTa (HayuyHbivi XypHan
KyblrAY) [OnekTpoHHbI pecypc]. — KpacHogap : KyblrAY, 2016. — Ne 06(120). — IDA [article ID]: 1201606039. — URL :
http://ej.kubagro.ru/2016/06/pdf/39.pdf

11. KapaHngewn B.1O. MNoaxogd k onpedeneHntio MarHUTHbIX NapaMeTpoB YNpaBriseMoro aCUHXPOHHOTO KacKkagHOro
3MEeKTPUYECKoro npuesoda ¢ yTouHeHHon reomeTpuelt / B.1O. Kapangen, t0.10. KapaHaen, B.J1. AdaHackes // Monutema-

194



BYNATOBCKME YTEHUA CBOPHUK CTATEX — 2018

TUYECKUNIA CETEBOWN MNEKTPOHHbIA Hay4HbIN XXypHan KybGaHCKoro rocygapCTBEHHOro arpapHoro yHusepcuteTa (HayyHbin
XypHan Ky6lr'AY) [OnekTpoHHbI pecypc]. — KpacHogap : Ky6lr'AY, 2016. — Ne 06(120). — IDA [article ID]: 1201606040. —
URL : http://ej.kubagro.ru/2016/06/pdf/40.pdf

12. KapaHngewn B.1O. MatemaTnyeckoe MmogenupoBaHue crelmanbHbIX SMeKTpUYeckux npuBogoB Ans obopyaosa-
HWA HedpTerasosown otpacnu / B.1O. Kapangen, B.J1. AdaHackes // NonutemaTnieckuii CETEBON 3NEKTPOHHBIN HAaYYHbIN
XypHan KybaHckoro rocynapCTBeHHOro arpapHoro yHusepcuteta (HayuHbiv xxypHan KyolrAY) [OnekTpoHHbI pecypcl. —
KpacHogap : Ky6lr'AY, 2017. — Ne 08(132). — URL : http://ej.kubagro.ru/2017/08/pdf/72.pdf (0,978 y.n.n.). — IDA [article
ID]: 1321708072. http://dx.doi.org/10.21515/1990-4665-132-072

13. OnpegeneHne MarHUTHbIX NapaMeTPOB MOAENN cTatopa KOMMOHEHTa YNpaBrisieMoro acCMHXPOHHOIO kackaj-
HOro 3MeKTPUYECcKoro NpuBo4a akcuanbHon KoHeTpykuum / B.KO. KapaHgen [n ap.] // NMonuTematnyeckunii ceTeBom anek-
TPOHHbIV Hay4HbIN XXypHan KybaHckoro rocyjapCTBEHHOro arpapHoro yHuBepcuteTa (HayuyHbin xypHan KyolrAY) [Onek-
TPOHHbIM pecypc]. — KpacHopap : KyblrAY, 2017. — Ne09(133). — URL : http://ej.kubagro.ru/2017/09/pdf/130.pdf
(1,000 y.n.n.). — IDA [article ID]: 1331709130.http://dx.doi.org/10.21515/1990-4665-133-130

14. OnpegeneHne MarHUTHbIX NapaMeTPOB MOENN cTatopa KOMMOHEHTa YNpaBrisieMoro acCMHXPOHHOIO Kackaj-
HOro 3MeKTPUYeCcKoro NpMBoAa LMnMHApudeckon koHcTpykuum / B.1O. Kapangen [v ap.] / MNonutemaTtnyecknin ceteBomn
9MEKTPOHHbIN Hay4HbIV XypHan KybGaHCKoro rocyaapCTBEHHOro arpapHoro yHusepcuteTa (Hay4Hbin xypHan Ky6rAY)
[BnekTpoHHbIN pecypc]. — KpacHogap : KyolrAY, 2017. — Ne 09(133). — URL : http://ej.kubagro.ru/2017/09/pdf/105.pdf
(1,063 y.n.n.). — IDA [article ID]: 1331709105.http://dx.doi.org/10.21515/1990-4665-133-105

15. New Methods and Evaluation Criteria of Research Efficiency / O.B. Popova [etc.] // Mediterranean journal of
social sciences. —2015. — Vol. 6. —Ne 6 S5. — P. 212-217.

16. Theoretical propositions and practical implementation of the formalization of structured knowledge of the sub-
ject area for exploratory research / O.B. Popova [etc.] // Advances in Intelligent Systems and Computing. — 2018. — Vol.
722. — P. 432-437.

17. Analysis of forecasting methods as a tool for information structuring in science research / O.B. Popova [etc.] //
British Journal of Applied Science & Technology. —2016. — Vol. 17. —Ne 2. — P. 9-19.

References:

1. Popov B.K. Program of calculation of the reserved energy in the cascade electric drive / Popov B.K,
Karandey V.Yu. The certificate on official registration of the computer program Ne 2012613329 of February 21, 2012.

2. Karandey V.Yu. Program of calculation of parameters and animation creation of a potokoraspredeleniye of
a component of the asynchronous cascade electric drive / Karandey V.Yu., Bazyk A.V., Afanasyev V.L. The certificate on
official registration of the computer program Ne 2015615828 of May 25, 2015.

3. Karandey V.Yu. Program of calculation of parameters and samoanimatsionny creation of a potokoraspredele-
niye of a component of the asynchronous cascade electric drive / Karandey V.Yu., Karandey Yu.Yu., Bazyk A.V.
The certificate on official registration of the computer program Ne 2015615826 of May 25, 2015.

4. Karandey V.Yu. The program of a task of design data of a component of the asynchronous cascade electric
drive, a statorny winding and the visual construction received Potokaspredeleniye / Karandey V.Yu. The certificate on
official registration of the computer program Ne 2015615827 of May 25, 2015.

5. Karandey V.Yu. The axial cascade electric drive with a liquid current collector / V.Yu. Karandey, B.K. Popov,
O.B. Popova // Patent on the invention Ne 2483415 is registered 3/11/2013.

6. Karandey V.Yu. Controllable cascade electric drive with a liquid current collector / V.Yu. Karandey,
B.K. Popov // Patent for invention Ne 2461947 was registered on September 20, 2012.

7. Karandey V.Yu. Signaling current collector device / V.Yu. Karandey, B.K. Popov, Yu.Yu. Karandey,
V.L. Afanasyev // Patent for invention Ne 2601958 from July 27, 2015, registered on October 18, 2016.

8. Development of algorithm of calculation of electromagnetic parameters of the stator of the component of the
controlled asynchronous cascade electric drive / V.Yu. Karandey [etc.] // Polythematic network electronic scientific mag-
azine of the Kuban state agricultural university (The scientific magazine of KUBGAU) [An electronic resource]. — Krasno-
dar : KubGAU, 2016. — Ne 06(120). — IDA [article ID]: 1201606041. — URL : http://ej.kubagro.ru/2016/06/pdf/41.pdf

9. Approach to determination of magnetic parameters of a component of the operated cascade asynchronous
electric drive / B.K. Popov [etc.] / Polythematic network electronic scientific magazine of the Kuban state agricultural
university (The scientific magazine of KUBGAU) [An electronic resource]. — Krasnodar : KubGAU, 2015. — Ne 10(114). —
IDA [article ID]: 1141510014. — URL : http:/ej.kubagro.ru/2015/10/pdf/14.pdf

10. Development of approach to calculation of the magnetic flux of one bobbin group of the winding of the stator
of the component of the operated asynchronous cascade electric drive / V.Yu. Karandey [etc.] // Polythematic network
electronic scientific magazine of the Kuban state agricultural university (The scientific magazine of KUBGAU) [An elec-
tronic resource]. — Krasnodar : KubGAU, 2016. — Ne 06(120). — IDA [article ID]: 1201606039. — URL :
http://ej.kubagro.ru/2016/06/pdf/39.pdf

11. Karandey V.Yu. Approach to determination of magnetic parameters of the controlled asynchronous cascade
electric actuator with the specified geometry / V.Yu. Karandey, Yu.Yu. Karandey, V.L. Afanasyev // Polythematic network
electronic scientific magazine of the Kuban state agricultural university (The scientific magazine of KUBGAU) [An elec-
tronic resource]. — Krasnodar : KubGAU, 2016. — Ne 06(120). — IDA [article ID]: 1201606040. — URL :
http://ej.kubagro.ru/2016/06/pdf/40.pdf

12. Karandey V.Yu. Mathematical modelling of special electric drives for the equipment of oil and gas branch /
V.Yu. Karandey, V.L. Afanasyev // Polythematic network electronic scientific magazine of the Kuban state agricultural
university (The scientific magazine of KUBGAU) [An electronic resource]. — Krasnodar : KubGAU, 2017. — Ne 08(132). —
IDA [article ID]: 1321708072. — URL : http://ej.kubagro.ru/2017/08/pdf/72.pdf, http://dx.doi.org/10.21515/1990-4665-132-
072

195



BYNATOBCKME YTEHUA CBOPHUK CTATEX — 2018

13. The magnetic model parameters determination of the stator of the component of the operated asynchronous
cascade electric drive axial construction / V.Yu. Karandey [etc.] // Polythematic network electronic scientific magazine of
the Kuban state agricultural university (The scientific magazine of KUBGAU) [An electronic resource]. — Krasnodar :
KubGAU, 2017. — Ne 09(133). — IDA [article ID]: 1331709130. — URL : http://ej.kubagro.ru/2017/09/pdf/130.pdf,
http://dx.doi.org/10.21515/1990-4665-133-130

14. The magnetic model parameters determination of the stator of the component of the operated asynchronous
cascade electric drive cilindrical construction / V.Yu. Karandey [etc.] // Polythematic network electronic scientific maga-
zine of the Kuban state agricultural university (The scientific magazine of KUBGAU) [An electronic resource]. — Krasno-
dar : KubGAU, 2017. — Ne 09(133). — IDA [article ID]: 1331709105. — URL : http://ej.kubagro.ru/2017/09/pdf/105.pdf,
http://dx.doi.org/10.21515/1990-4665-133-105

15. New Methods and Evaluation Criteria of Research Efficiency / O.B. Popova [etc.] // Mediterranean journal of
social sciences. —2015. — Vol. 6. — Ne 6 S5. — P. 212-217.

16. Theoretical propositions and practical implementation of the formalization of structured knowledge of the sub-
ject area for exploratory research / O.B. Popova [etc.] // Advances in Intelligent Systems and Computing. — 2018. — Vol.
722. — P. 432-437.

17. Analysis of forecasting methods as a tool for information structuring in science research / O.B. Popova [etc.] //
British Journal of Applied Science & Technology. —2016. — Vol. 17. —Ne 2. — P. 9-19.

196



