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MOBILE COMPOSITE WIND POWER PLANT WITH DIFFUSER

Abstract. This research focuses on the stage of engineering a technical prototype of a composite wind power
plant with a diffuser (WPPD). The arca of a particular interest in the article is the mathematical aspect of the
engineering stage. The article presents a theoretical study as well as experimental and practical data essential to
obtain an effective shape of the diffuser. Here are also given engineering calculations and results of patent researches
and field tests.

The authors calculate the most rational design parameters capable of ensuring the maximum speed in the area of
the blades. This leads to an increase in the generated electricity, since it depends on the speed cubed. The increase in
speed is stipulated by the passage of the air flow through the narrow part of the diffuser into the areca of expansion
and is consistent with the Bernoulli equation. The differential equation relates the flow velocity to the cross-sectional
area of the diffuser. It should be noted that its inner part is the surface of rotation of the generatrixes around the axis
of the diffuser. The surface shape can be adjusted based on the obtained mathematical calculations. In the research,
these curves are described in the form of polynomials of various degrees. After integrating the differential equation
for each curve individually the best option is selected. Here is also given an example with a quadratic function,
which was experimentally substantiated in earlier researches and is used to compare the effects received from
different generators.

The described technology, with account taken of the shape of the generator fairings, contributes to the further
improvement of the WPPD. The article serves as the basis for engineering a technical prototype of a mobile
composite WPPD.
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Introduction. Economic crises of the past decades have shown that many traditional measures can
provide no more a balance between the three pillars of sustainable development: economy, environment,
and social sphere. This imbalance urges Kazakhstan to focus more on conceptual studies and related
events: researches in the sphere of sustainable energy [1]. Sustainable energy is a sphere of mass
application of high technologies; it is a catalyst for extensive social and economic development which
provides a higher quality of life and transition of the society to environmentally sound technologies.

During the Astana EXPO — 2017 exhibition, the National Center for State Scientific and Technical
Expertise (NCSSTE) held an international forum entitled “Integration of Science and Business”. In his
report “Energy of Kazakhstan: Yesterday, Today, Tomorrow”, President of the NCSSTE listed the project
described in the present paper among the four best Kazakhstani innovations in the field of green
technologies. The project in question is aimed at creating a model prototype of a composite wind power
plant with diffuser (WPPD) [2].

Research methods. Engineering and designing of the WPPD technical prototype demanded the usage
of theoretical and applied research methods, including resource-saving techniques of processing
(composites) CMs [4], tests, and analysis of the influence of the shape of the WPPD units on the amount
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Conclusion:

1. The work in question helps to design a prototype with competitive parameters which will serve as
the basis for small-scale production.

2. In the range of wind speed of 4-7 m/s, the new generator provides a significant increase in the
accumulated energy.

3. Rural residents have problems with electricity availability, therefore this issue still remains relevant
[8,16,17]. The WPPD in question can solve these problems to some extent.

4. The use of this WPPD will have both economic and environmental effect and provide energy
independence at the local levels.
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JU®DY3O0PbI BAP KOMIIO3NIUAJBIK MOBWJIBAI J)KEJOHEPTETHKAJBIK KOHABIPTBI

Annotammus, 2002 5KbpUTBI 00JIBIC OKIMICPI KATHICKAH KE3ISCYAC MEMJICKET OACTIBICH Ay BLITAPIBIH MCMIICKSTTC
eHAipinreH SHEpPrustHbIH 10%-bIH FaHA TYTHIHATHIHBIH aTam OTTi. Dyl TEK SHEPIETHKANBIK >KCTJICPAIH HaIap-
JBIFBIMEH KAaTap KOITEICH Ay bUITABIH KAIIbIK OPHAIACYBI KOHE XaJIBIK THIFbI3IBIFBIHBIH TOMCHIITIHE OAHIAHBICTHI JACTI
tyciHaipinzai. Ochl skaraaiaapabl €CKepe OTHIPHII, OJIApabl KE3-KEIreH KOJI MKETICHTIH sKepre OHAH KeTKizyre 0oma-
THIH ABTOHOMZBI JHCPTHA KO3IMCH KAMTAMAChI3 eryre 0aca Haszap aymapbuiabl. Con yakeITTaH Oepi 20 IMAKTHI SKbLT
OTKCHIMEH, ay b1 TYPFHIHIAPBIHBIH SHCPTUSHbI TYTHIHY MOIIIEpi OIpHEIIE ece TOMEHICT KETKEHI OeNITim O0IIbL.

Ocsbl TYBIHAAN OTHIPFAH KUBIHABIKTAH IOBIFY YIOIH TYTHIHYIIBUIAPABI JCKTP SHEPTHSICBIHBIH TYPJI IHAFbIH
KO3IMCH KaMTaMachi3 ety Kaxker. ConapablH apachlHAH KYHHIH, JKCJITIH JKOHC T.0. OpacaH TaOWFH TOTCHIIHAJBI
KOJIAAHBIIATHIH, KAHAPTHIJIATHIH JHEPTHS KO3IH epeKIe aramn etyre 6omaxsl. Onap agaM eMIipiHiH CalachlHA >KAKCHI
acep ere Oepe OTHIPHIN, TAOWFAT MCH KOFAMHBIH 3KOJIOTHSIBIK TEme-TCHAIriH Oy30atimel. CoHbIMEH Oipre, >Kei
SHCPreTHKACHl OAFBITBIH AWPBIKIIA ATall 6Ty KAKET, OWTKEHI CJIiH >Kel KazacTpbl dya aFbIHBIHA KOJDKETIMIL
EKEHJITIH pacran oTeIp. KemrereH capaniubiiapasiH aiTy bl OOMBIHINA JATATBIK Ka3bIKTap MCH YCTIPTTEPIiH KCHIT1
KEIT SHEPTETHKACHIHBIH JAMY bIHA OHTAIIIBI OOJIBIN CAaHATIAbL.

OTaHapIK FaxbpIMAAp SHEPTHS THIMALIT MEH MXCPriTiKTI JKEpACTi camaibl KOJJAHBICHIH JANCIICTCH JKEl
TypOWMHANAPBIHBIH OipHEINE TYpPiH skacam mbrrapyga. OCkl CTarMoOHAP 3HEPrOMANIMHAIAPBIMEH CaJBICTHIPFAHIA,
3eprremineTiH Ju((y30psl 0ap KOMIO3HUTTIK JKETIHSPTCTHRAIBIK KOHABIPFHI (JPKOK) KpImKbIMabl 00BN KETIC .
By KOHIBIPFBIHBIH KCHLT JKOHEC OCpPIK KOMIOZHINMSIIBIK MATEPHANAAH — IIBIHBI TAJIIBIKTAH >KACATIyhl OHBIH
MOOHIBAI OOMyBIH Kamramacs3 ereni. COHBIMEH KaTap, KOJDKETIMAI MHXKCHEPIIK JICTEP MEH €CENTey HeTi3iHnae
JaiterEAanras Aud Oy 30pAbIH aApHAWEL ()OPMACH! KOHCTPYKIHS TH3AITHBIHBIH >KAHATIBIIIBIFBIH AHKBIHIAHIBI.

Maxkana auddy30psl 0ap KOMITO3UIUSUIBIK KSIIHEPTETHKAIBIK KOHABIPFBIHBIH (/IPKIK) TeXHHKATBIK MPOTO-
THUITH k00anayaplH MaTeMaTHKANbIK OexiMiHe apHamFaH. JKymbicra muddyzopapH THiMAI (OpMACHH any YIIiH
TCOPHSITIBIK 3EPTTEY SKOHE JSKCICPHMEHTAIIBI-TOKIPHOCHIK JepekTep Kenripimmi. MHKEHEpIiK ecemrey, KEKe
FBUIBIMH 3€PTTCYICPAIH, MATCHTTEPIIH KIHE JATAIBIK CHIHAKTAP/IBIH HOTIPKEICP] KOTJAHBIIIbL

Kanak aiimMarplHIa MaKCHMamAbl >KBUIAAMIBIKTBI KAMTAMACBI3 C€TETIH KOHCTPYKIMSHBIH CH YTBIMIbI
mapaMeTpacpi ecenreneai. by eHAIPIICTIH 3ACKTP SHCPTHACHIH APTTHIpAABI, ceOeOi OJ1 JKBUTIAMABIKTHIH YIIiHII
Jopexecine Toyennai. KeUTIAMIBIKTEIH apTybl Ju@y30pasiH Tap O6iri apKbLTBI OHBIH KCHCH) AalfMAFBIHA OTYIHC
HeTizaenreH skone bepHym Tenaeyine colikec keneni. JAnddepeHInanablk TEHACYICP AFBIHHbIH >KbITIAMIBIFbIH
mu(dy30p KUMachIHBIH ayJaHbIMCH OaiimaHblCThpanbl. COHBIMEH Karap, OHBIH imki Oeimri — auddyzop OCiHIH
afHAIACBHIHIAFI TY3YINI CHI3BIKTAPABIH aiHamy OeTi. BeTTiH MimriHiH aJbIHFAH MaTEMATHKANBIK E€CENTEY HETi3iHIe
perreyre 0omaabl. By KHCBIKTap opTYpIIi AOPSKEACT] MOTHHOMAAP TYPIHAC CHIATTAIFAH.
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OpOip CHI3BIK YIIIH AHHBIMATBUIAPHI AKBIPATHLIATHIH JH(P(PEPEHIMATIBIK TCHACY KEKE-’KEKE HHTETPATIAHATbI
JKOHE JKETASK aifMarbIHAA KN SKbLTIAMIBIFBIHBIH KYIICHOl KO3()(UIMEHTIHIH mamMackl OOHBIHIIA OHTAIIBI HYCKA
TaHTAmaabl. AJIBIHFBI SKCIIEPHMCHTANABI KYMBICTAPFa HETI3ICIICH JKOHE 0acKa TeHepaTopiap dCEpiMEH cajblc-
TBHIPY YIIiH KBaJPATTHIK (QyHKImMA MbIcamFa kenripinren. Canra AeifiH KETKI3IITCH AaHAIUTHKAIBIK IIEIIM >KeJI KOH-
JOBIPFBICHIH TAHJANAHy IMApTTapbiHA OApBIHINA KAKBIHAATHUFAH CHIHAKTAPAA ASJCIICHICH. AJBIHFAH rpadukrep
OHIIpiareH 3HeprusA ymiH Aud@y30psl 0ap KOMIOZHIHAIBIK KCIIHCPTCTHKANBIK, KOHABIPFRHEH ([IXKOK) Typmi
YATLICPiHAC KyaT oCIMiH eKi KOHE OJAH A KOT 6Ce KOPCETCi.

Maxkanana courbl OipHeme XbUI OOMBI 93IPICHTEH >KOHE JKACAIFAH KOMIIOZHTTIK TOKIPHOCTIK YITIIECPIiH
OPTYPAl HYCKAJAPBIH 3CPTTCY HOTIDKENCPI KepcerinmreH. Omap Oip-OipiHCH 3ICKTPOTCHEPATOPIAPABIH (hH3HKA-
TCOMETPISUIBIK, TApaMETPICPIMEH €, IIBIHBI IUTACTUKTCH YKACAJFAH JKEJ WJICTIIITIH JKUBIHTBHIKTAYINBI 3JICMCHTE-
PIMCH [1¢ epeKIICIICHEl. 3aTTHIK CHIHAK HOTIDKCICPiHIH immiaae eH THiMai Hycka [JKOK - 4 KOHCTPYKUMACH! OOJIBII
canananel. OraH colikec Marepuangap «Acrana. IKCITO-2017. bonamak 3HEpTHCHD XaJIbIKAPAIBIK MAMAHIAHIbI-
PBUIFaH KOPMECIHIC YChIHBIIFAH )KOHE CApaANIIbUIAp MCH KOFaM 6KLUTACPIHIH KbI3bIFYIUBIIBIFBIH TY IBIP/IBL.

CoHbIMEH Karap, TCHEPATOPAbIH AHHAIAFA aFYbIH €CEIIKE aJIa OTHIPHIN, cunarramrad saicreme JPKOK-HbI oqan
opi sketimmipy OOMBIHIIA HOTIKEICpPre okemeai. Makama MoOmipAi KoMmo3ummaaslk JUKOK-HBIH TCXHHKATBIK
MPOTOTHITIH KYPY YIUIiH HETi3 OOJBIN CAHAIAIBI.

Tyiiin ce3aep: KEITIHEPTETHKANBIK KOHIBIPFBI, KOMIOZHINISUIBIK MATCPHAL, JKelI AeHreneri, 1u()(py30p, IMIBIHBI
TUTACTHK.
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MOBWJIBHAA KOMIIO3NIIMOHHASA BETPOOHEPTETHUYECKAA
YCTAHOBKA C JH®®Y30POM

Annoramus, Emé 8 2002 roxy Ha COBCIIAHUH ¢ PYKOBOIUTCIIAMH o0nacTe [ 1aBa rocy1apcTBa OTMETHIL, UTO
ceno motpedaseT b 10% 3MCKTPOIHSPTHH, MPOM3BOAUMON B CTPaHE. OTO OOBACHACTCA HE TONBKO H3HOMICH-
HOCTBHIO SHEPTETHYCCKUX CETCH, HO M OTAAJCHHOCTHIO MHOTHX ayJOB, a TakKe MAlOH IIOTHOCTHEO HACCIICHHS.
Hcxoas m3 31010 OBUT CIENAH aKUEHT HA OOECIECUCHUE WX ABTOHOMHBIMH HCTOYHMKAMH 3HEPTHH, KOTOPBIC JIETKO
MO’KHO AOCTABHUTH B JIFOOOH TPYIHOAOCTYIHBI MyHKT. C TeX mop mpomuto moutd 20 JIeT, a A0y HMOTPeONCHHU
JNEKTPUYECTBA CENbCKUMH SKUTEIISIMH YIIaJla B HECKOIBKO Pas.

Jnst BRIXOZA M3 TAKOTO OCACTBEHHOTO IOJIOXKCHHUS MMEET CMBICT OOCCICYHTH IMOTPEOUTENCH PA3IHIHBIMHA
MAaJIBIMH UCTOUHHKAMH 3JICKTPHUYCCKON 3Heprun. Cpeau HUX MOXKHO 0C000 BBIACIHUTH BO30OHOBISIEMbIC HCTOUHHUKA
SHEprum, KOTOpbic 3()(EKTHBHO HCIONB3YIOT OTPOMHBIM NpupomHbIH motennmuan Comuma, Berpa u T.. OHH
6JIarOTBOPHO BIIASIFOT HA KAYECTBO >KU3HEICATCIHLHOCTH HEJIOBEKA M HE PA3PYIIAOT 3KOJOTHYECKOE PABHOBECHE
mpupoas! 1 odmecTBa. [Ipr 3TOM MOKHO BBIICIUTH HANPABJICHUE BETPOIHEPICTHKH, MMOCKOJILKY BETPOBOH KagacTp
CTpaHbl TOATBEP/KIACT HEWCYEPIIACMOCTh 3aIacoB JOCTATOYHO MJOCTYIHBIX BO3AYMIHBIX IIOTOKOB. Hammtme
OOIIMPHBIX IUIOMAJCH CTEMHBIX PAaBHHH M IUIOCKOTOPHBIX MACCHBOB, KaK OTMCYAOT MHOTHC CICIHAIHCTHI,
OIaroNpUATCTBYET PA3BUTHIO BETPOIHECPTETHKH.

OTteyecTBEHHBIMH YUCHBIMH Pa3padaThIBacTCsS HECKOIBKO BHIOB BETPOYCTAHOBOK, KOTOPBIC YIKE JOKA3alH
CBOIO HEPro3((PEeKTUBHOCTh M MPEMEHUMOCTh B COOTBETCTBYIOIIMX MECTHOCTSX. B OTHHYME OT 3THX CTammoHap-
HBIX HCPTOMAIIHH Pa3padaThIBacMas KOMIIO3HIIHOHHAS BETPOIHCPTCTHICCKAS YCTaHOBKA ¢ auddy3opom (BOY ) —
nepeHocHas. E€ MOOWMIBHOCTE OOYCIOBIEHA TEM, YTO BCS YCTAHOBKA H3TOTOBJICHA W3 JIETKOTO W IIPOYHOTO
KOMITO3HIIMOHHOTO Marephanga - CTEKIOIUIACTHKA. [Ipm 3TOM HOBH3HY KOHCTPYKIMH HpHIacT ocobas ¢opma
muddyzopa, KOTOpast co3naHa Ha OCHOBE JOCTYITHBIX HH)KEHEPHBIX METOJ0B M PACUCTOB.

CraThsl MOCBAIMICHA MATEMATHYCCKON YACTH 3Tana IMPOCKTHPOBAHKS M ONBITHOTO 0OOCHOBAHHA TEXHHYCCKOTO
MPOTOTHIA KOMITO3MIHOHHON BOY/l B paboTe mpHBOIATCA TECOPETHUIESCKOE HCCICAOBAHHE U 3KCIICPUMEHTAIBHO-
MPAKTHYECKUE JaHHbIC [l mony4ueHust dpdexrusaoii Gopmsl mudpyzopa. MCmomb3yroTCs HHXCHEPHBIC PACUETHI,
Pe3yIbTaThl COOCTBCHHBIX HAYYHBIX UCCIICOBAHMI, TIATCHTOB U ITOJICBBIX HCIIBITAHMUH.

Brrucismorcss  HamboJiee  PalMOHANBHBIC HAPAMETPhl KOHCTPYKUHH, OOCCIICUMBAIOIINE MAKCHMAIBHYIO
CKOPOCTh B 30HE JIONACTEH. 3TO MPHUBOAMT K POCTY BHIPAOATHIBACMOHN 3JICKTPOIHEPTHM, TAK KAK OHA 3aBHCHT OT
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