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Kocmanaticxui cocydapomeennsaii yunsepcoumen wvenu A. Saimypernosa,
Kasaxowunt maymona s aopapusis YNUGCpHCument

NOBBIMIEHHE IHEPTETHYECKON HODEKTHBHOCTH MPENIPHATHI
APOTIPOMBIILTEHHOIO KOMIUVIEKCA 3A CHET YCTAHOBOK BO3OBHOBJISIEMBIX
MCTOMHHKOB JHEPTHH

Anmoranues

B cramwe orpamenn neponexmiennl, npodacsid i OyTit PCLUCHMN HCTIQUIRSOBIMIEE eCprie
BCTPA 1A% OPEANPHETIGE ArponpoMMLacsnoro xommaexca Kocranaiickoit obaacne. Ipeacranascma
OCISOBNAIC SANRCHMOCTH JUIR ONPCACICHNI ISCPreTHUockof SPPeKTHINOCTI BCTPOYCTANOBOK.
Oupeseienn CTanecTHuecKiee Jammae netponoii astimsnocti Kocrasaitcxoit obuacns. [pune scm
AUMIMAC NONTOPNCMOCTH CKOPOCTH BETPE M WITHAE 0O rpagmpos i crampmil Kocramaiickoil
obnacre. Onpegencsn  ONTHMATLHIG BLCOTM  YoTamosxu  nerpoarperaron.  [ipeacransems
TEXMNMCCKNS JAMMLIC APCTATON, PEXOMEHITYCMEIC IR YCTAHOBKN B 3am0i odaacTe.

Kuwoweswe c1o6a: nCTORMUK, Y2CKTPOIMCPICTHER, MOSQUMOCTL, FENEPATOP, BCTED.

Beeaenne

B nepiroa Gypooro passumns DPOMMIUICHMMOCTH 8 DPORUIONM CTOUCTHE 6 OCHOSHOM
HCDIOUIASOSRIMNCE ICTORMIKH M OCI0SC PRSIIUMMX K108 CKonaeMoro Toaanss. Hononssonamee
DOUICSIMEX ICKONBCMMX 8 KIUCCTHS TOMBE § GOMUMX KQIMYOCTRAX BOCTARI0 M DOSCCTKY NN
Ase npodscMM « SUPRSHCHMC OSPYRMOUICH CPOAM 30 KPHTHWOCKMX IaUcHMi M yrposa
MCTOUICHNR SANACON NOICIMMX NCKOUACMEX. i raodamnse npofacua SaCTANIMOT HOKATL
asnTepHATHENME RCTOWMmIEKH Sneprin. B Oorom  xavecTne MOIYT PACCMITPHEITICR  ATOMHAN
IMCPICTHER, MO OMA BCTPCUACT BCe OQUMNE ROSEGKCHMIE B CHNSH ¢ OFPOMNOE OUACHOCTRIO I
opofaeMoil YIRS PASHOAKTHENMX OTXO208, o T3K MISLMEICMME WHCTMC  ISCTOMMNKN
IMCPIRI, B WUCHO0 KOTOPAIX BXONT YCTEMONKH, HCDOALSYNUIE SHEPIINO BCTPA. JMepoun neTpa
HCTIONAIOBANACE clge B raybOKOl IPeSHOCTI, MO MICKAN CONMMUNRE IWIOTHOCTE ITOI Meprine,
JABNCHMOCTE OT NOrOAMIX yeaosiii, peconcpaiencTeo cit npeodpaonamen 8 Hosee yaobnue nags
IMCPIMM, OIPAMMUMEAN0 WIHPOKINS HCIUILIOBANISS STOrO nprpoanoro acrowmsas. B mactosuwee
BPCMA NONNMI0CE MHOIOPATINUMMX YCTAMOBOK I8 NPCoDPIsOBIM IMCPIHN BETPA B Apyrise
BILIL FMCPITE, B TOM UnCae 1 5 nandonee yao0maii mg — MEKTPRICCE Y0 NP,

Marepaais u Merom

MCPN0  BCTPOOHCPICTHUCCKON  YOTANONKM, COACEMDCECE B DOTOKC  ASMAKYHICTOCE
BOTAYX, MOKEHO ONPEICANTL 10 spaserso [ 1, 2]

E=481-107 V- D' .5 -, (1)

rae Vecxopoctn serpasl « pisaserp serponoro xoscca BIAY; § = nosmsananaii xosddertpscrr
HCTIOUASOBIMIN BETPE; ) — KILL HPCOBPAsOSIMT MOXAMIMMECKOH MCPIIs § VICKTPHSCCKY 0.

MEOrowscIoHnMMIE  IBOCICIOBANIEMN  JOKATANO, WTO  ppaxkTHuecxkan  S{phoxTennocTs
CHCTEMN BUNT=FCHepaTop JocTiract mpansscpeio 30=40%.

Jax pacwcra cpeancii YaCaLnoii MOWMOCTI BETPOBONO noToka N (BeTpoIsepreTHieckoro
noTemumasa ua | o), HCTIQUIASONATACS (POPMYSA, YEHTIEIIOURR CPEANIN0 CROPOCTL seTpa Ve n of
xosddimpnent napuacos O



N, =0613-F'-(1+3-C} -09-C! +29-C} ), (2)

Ira GopMy s OUPCACIRCT TEOPETHUACKY IO (BOTCHIIAIANYIO) BCIIUNNY BCTPOBOS SHCPIILK 1t
AWIRCTCE SCPXMHUM  HPCACIOM RUTICOB BCTPOSMX PECYPOOS, TIK KK MC YUNTLIBICT DOTCPN
npeobpaionams.

Bupafarusacvas BY siougmoc T, sanscur o1 smsorex gaxropon [4):

= CKOPOCTI BCTPA,

= IIOTHOCTH M TYPOYICHTIIOCTIE BOSTY XA,

= KEIPATA JAMETPA POTOP (ILI0UN SPAIICHMN SOUIYIRNNOCO Komeca ),

= SPPOK TIBMOCTIE KIINTA 18 FCICPATOP

= CTHPTOSOE M HOMIMANLMOH CXOPOCTH BeTPpa (PN KOTOPLX AIPOICHEPITOD HAWNSBCT
PAbOTATL ¥ PASHIESATL HOMIMATLITYIO MOUIMOCTY ),

= BOMBMITATLHON MoaocT BOY.

[Mepnae ana $axropa samecar o7 nmbopa pafiorma yeranonks BIY, yvaeanusan swapaborxa
BCTPOBOS  ICKTPOOMCPINN  HOAMOCTRIO  RISHCHT OT CHEM  BETPR M OPOIOOKITEARNOCTI
IMEPIOAKTHBMMX CKOPOCTEiR Ha gammodl repperropsne. Ocraunauie GaxTopu snamoTcs $yHKmmMIMe
asporeneparopos. Caeayer TAKKE MMETL B BIIY, 9TO DOSYREHIS IMEPIMH, JOCTHIICTCR ML 1IPK
CROPOCTH BETPR, HAXOANBCRCH B J0NYCTHMON Paboues JRIA0NE I8 KDKAD BETPOLTperan.
Hrorza Ousact, 970 CKOPOCTL BETPE GMBACT CAMIIKOM HMIKOH M BETPOAIPErAT ME MOMCT
paborar, 2000 JOCTHI2CT TAXON0 GOALIDOID IUANCHNR, HTO BCOOXAINMO HIPHMEMITLE MCPL K €10
OTKDOUCHINO € HEILK IPEIOTRNANCHIS PAPYUICHML.

[pr  cospessennon  yposse pPaIsHTHE  SCTPOOMCPIMNCCKMX  YOTAMOBOK  yCR0SNR  MX
INOMOMMROCKH  OUPARIAMINON IKCIIYATAGH B SABMCHMOCTH OT cpearcrogosod cxopoctu (V)
Moo npebuokenino  ouemen,  cacxyrougem  ofpasom  [S]: mpm cxopocrn V< 3 wic -
Oecnepeniexrimmnae an modux BIY; mpa cxopocted < V < 3.5 w/c — masonepcnexnansie, npu
15 € V< 4 wlc » nepenesrusmise aix BOY masoit mougmocrs, npu 4 <. V< 55 wfc -
HCPCIICKTHRMLIC HE MA306 o Daauod soamocTi u upi V = 5.5 wfc « nepenesmimmae pan ncex
BOY.

B mbtmue 1 [6] npeacransen pma neckoussux serposmepreriucckix yeranonox (BDY)
manodit smoupsoctst (a0 30 xBr) » oux ocnommme texmmweckse xapaxrepicruxie. Owmie moryT
HCDOULIOBITICH B JOUDIMIYATAMMX  ZUIMX  SACTPORKIX, 2 TaKKC N3 OPCIPUNTHAX
AT PONPOMLIILICHHOND KOMILICKCH,

Jaz  oueMsn  BCTPOIMMCPICTHRCCKONO  DOTEMINGLIE, M0 BOSMOAMOIO  BKIQ 6
meprochepexenne HeoBXOAMMO HMCTL XAPAKTCPHCTHEN PACTIPEICACHIEE BCTPA 1O TCPPITOPI 1
5O BPEMCHIL.

Kamixcran no caoemy reorpauecsoMy NOIOKEHMIO MANOJNTCE § BCTPOBOM  DOROC
CEBmCPHOTD NOAYINAPILE, N Ml IHIMNTCIAMON SACTH TEPPHTOPHil CTpasM BaBIOLA0TCR JOCTATONNO
caanmae nostymmue Tewenna. B prae pernomos Kasaxcrama cpeaerogonan CKOpocTn Berpa
cocTanaser nopaaxa 6 sw/c n BMmIe, NTO ACENCT I PErHOML NPIEIICKITE LM 1IN PASBISTIS
serpeoneprenisi. B sroit cassn Kasaxcran paocMatpiesactcn Kix oana s #anbonsce nogxoanusx
CTPaN MNPE TR BCIOALIOBANMR BCTPOIMCPICTHKHN.

Jas ouensy BETPOBOrO PeANMA M BCTPOOMCPreTHUCCEOrD notempsana  Kocramaikexoid
obnacti  Caaam  MCHOAASOSAENLE  JAMMAMC  HOCKOULKNX  FIAPOMETCOPQIOINNCCKMX  Cramuii.

crangapmoe, (cpeanesnagparmanoe)  orkaoncnme  (s),  xoodduupeent sapuamm (Cy),
OONTOPREMOCTL PEEIMUMMX CKOPOCTCHR, MANCHMAILIS CROPOCTS, [UICHPCICHCHNE CROPOCTeH N
TCHCMNE CYTOK M IOSR.

Cxopoctn nerpa OnpescaxeIcs B DEPEyI0  ONCpedl  CIPYKTYpoit  Gapsecckoro  moas
armoodepu (ocobemmocTenn amsocheprod umpkymuss). Boasuoe mamsmee 1 pesus serpa
OKEILBANT TRAKC MOCTHMMC YOIOBIN MAtMMe sogmux obuemos, ocobemmocTn pemveda w

nogcTamoweit nonepxmocTt # r.n. Hanwemumas  cxopocrs serpa madmogacres s

MIUTOUPRLISEHTHIIX DAPHUCCKIX DOJNX.
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Koodduaumenr sapuaapin C,, XapasTepssyronpil  SPeMCHHYX0 HIMCHMEBOCTL  SHaucHil
OTHOCHTEILHO CPeateil, He Onenn BOALINOH M MEHMACTCR 110 TCPPETONSN CPABMITCIAN0
mano, or 0,13 go 0.36. Do cangcrencrayer o6 omHocHTCaM0 CTAbIANON BO BPCMEI it 1O

TCPPHTORSNE PEANG BETPA.
Ha pucynxe 1 nosaxsan serposodt armac Kocrasaiioxoit obaactie ¢ obossanensienm xareropuit

CROPOCTH BeTPa 1a nrcore 80 merpon.

Piscynox 1 — Berpouoii amac Kocranadicxoi obaacme

TaGmma 1 « Texmvecsie xapaxrepicruxi BIY (smommocrasw 30 xBr) (5]
"b_ Mapsa arperara | Jlsaseerp | Bucora go| Macca | Mommocrs, | Ananason | Hosssna.
BCTPOKO- ocm BCTPOKD- kB pabousx s
aeca, M |neTpokoacs| aeca, xr CXOpOCce  ERopocTi i
ca M Teilwl
* 18- |4,25;7.25;
1 BOTY-.15 252 1025 150 . 5«40 -
2 ABIV.03.24 24 6 165 0,65-0,75 23 -
3 ABD2-4.5 4.5 B3 600 225 d4-40 9.6
3 B/16 5.5 17,86 1500 3 23 9
5 BIV.10.10 10 11,6 2800 18,5 21 8.5
6 JABEC4.00.0000.CH 2 6 200 19 2 -
7 00020 | . . . 20 25 -

Pesynrars necaesonansii

Jax uencii serpossiepreTisn 0CODME HMMTCPOC NPEACTANINCT PRCTIPCICHCHIE CKOPOCTER
seTpa 0o rpagamean cxopocti. B ralmme 2 npunescna nosTopRemocTs cxopocTeil serpa u
mrTsaci o rpasassas s crampi Kocrasaicxoit obaacn.

B moumee spess max Gacceiimom nzom. napawean 50° com. ofuano ofpasyercs nosoca
HOBMIDCHIOED ATMOOPEPIOID Janscuus — orpor cubupexoro asmumxaosa. K cenepy or mee
OPCOGIIIANOT BETPA! KEMOIO M KNO-SUMIAINOIO, 3 K XY — COBCPHOIO I CCBEPO-BOCTONMOID
manpamtensil. B aensil nepsod roCuoactnyionmMie BUDOOTCR BCTPM CEBCPHLIX B CesCpOo=
s manpaniessis [3).
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Amaars cramnctreecknx  ganmmx Kocramsiicxkoii ofmacm  nokaimmsier, wmo  cpeanss
MBOTQUICTHER CXOPOCTL meTpa ma crapiax Kocramaiicxoii ofaacrn mensercs o npeaenax or 3 10 6
wc. Cpeanee suauenie cxopocTit serpa o obuacrs » 2.5 amic.

Cpeanesnoroaciss nosTOpEeMOCTE OCHOBMMX  Manpamseritit no1pa, no  gaeas PETT
«Kasrggposeers, nprsoasres s Tabasmge 2 n picymxe 2.

Berposas 1esreissocmy XAPAKTEPH N BOCX BPENCH UM, MO MANSICINCHE AXTHRIOCTI Ot
AOCTHIAOT BECOH M oI, Bocodl 1 20TOM MACTI CHIMMME CYXONCH, KOTOPME YBCINMENANT it
6e3 TOrD WAMHTCALAYIO BCHAPREMOCTL M CHOCOBCTHYIOT pasnenassno nous [2).

Tabma 2 « [TostopaemMocTy sanpasnenies seTpa # arrsacii, %

Cramus C |cB| B [IOB|] 1O |03 3 | C3 | Uhun
Kocranaii 15 | 716 ]9 27 w6 1] 9 15
C
30
C 20 CB
3 B
103 0B
10

Pucynox 2 — Posa serpon. Iosropsessocts nanpanaernii nerpa (%)

no sereocranmann Kocranax

Jas Gonee PPexTINNO0 HCOOILIOEINNR BCTPOBOH IMCPINL, COIKICHO HCCICIOBANNIM DA
AAMLIX ASTOPOS, seTponce koieco BOY neobxoammo pacnomrars w2 Soatmix sacotax: 30- 100
M M B2, TAK KIK CROPOCTE BETPE © SMCOTON YBEINMBICTCR 10 sorapsdaurecxomy saxomy [B).
Antopasiex [1, 3] nosxsano, 4o cxopocTi seTpa ma macore 30 s mame u 1,7 pasa (8 cpeanes), w2
swacore 100 m « 5 24 pasa. [lpn srom cpeanerogoBsae CXOPOCTH BOLIYIIMMX [OOTOXOS 152
CTONCTPOBOI BuicoTe mpestaumor 7 swicek. Ecar anm yeranonkn BOY muitrn na sacory 100w,
HCOOALIYR NOIXOARUYIO CCTECTHEMNYIO M HCKYCCTECHNYIO BOISMUNCHMOCTL, NPEKTIHYOCKN 152
sccit Tepperropisi Koctamaitckoit obuacti moxo ydupexinno scnounsosarn, serpoarperara. Jax
Bonee TOUMOIR OUECHEN BETPOIMEPICTHYCCKOID NOTCHIMAEY Ipe yeaosus pacnonoaers BIY
mcore 100 M peobxoasme0 HCHOILIOBITL IPOOrHIecKie mabmogenna.

Busoam

Paccawotpen OCHOBMME  XSPAKTCPICTHEM  BETP M3 BACOTE  PacnONOCcHns
serpoirsvepsreaninx npubopos (10-14 x) no crampav Kocramiicxodl ofaacr, MO0 cactar.
CREIYIONS HPCABIPITCARMMIC BLINO,IM

- repparropian Kocramaiickoit  ob3act OTHOCHICR X DCPCROKTMBMMM | pailosam s
METIPCPAISHOND HCTIOUIASORIHILE BETPOBOIR INCPIHE 5 TCUCHNE T

- BETPOSEE MCPIMN MNOECT CAYANTL BCTOMMEKOM SMCPIs © ueano sneprochepeserns
OPCANPHETILE SIPONPOMMELICHHOND KOMILICKCY,

- 30Ma HAsDOIMLCH NAOTHOCTH BCTPOBOS ICPIS IPAXTHYCCKN COBIIAIACT C pailosas
MAKCHMYME CPEANICH CROPOCTH BeTPa (cemepiie paitons Kocramaitcxoit obaacr).
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Shynybay Zh S, Sapa V.Y, Yessimkhanov S.B., Bondarenko S. A

IMPROVING THE ENERGY EFFICIENCY OF RENEWABLE ENERGY SOURCES IN
AGRICULTURAL ENTERPRISES

The article reflects the perspectives, problems and solutions of wind energy for agro-industrial
enterprises Kostanai region. The main dependence for determining the energy efficiency of wind
turbines. Defined statsstics of wind activity Kostanai region.

Keywords:energy source, electricity, power, generator, wind.

[lammibait XK.C, Cana B, Ecvxanon C.B., bonaapenxo C.A.

KAHFBIPMAJIBI DHEPIHA KOZ1EPI KOHABIPFBUIAPLIHBIH ECEBIHEH

AIPOOHEPKOCHT KEIMEHIHIH KOCHIOPHIHJAPBIHBIH DHEPIETHKAJIBLIK
THIMJILINTH KOFAPJIATY

Maasaza Kocranaii ofmacu arpooncpeacinn  semcsisiy  KaCIBOPLIUIpL  yuin  xea
MCPIHMACMNMN KLICMETL, MICCICHCP] XaHe nafganany woasapu xearipuires. Kea xomaupe
FLISADRIMAN  JSCPrCTHRANLIK THINMAUININ SMEKTAY YHRON HOITHT TOVOILAUVNKTCP  YOMMAMLIM.
Koctamsail ofinaciaman xea Geaceninrmy CTamcTHELIG MAZIMCTTEP] AMMETLI.

Kivm cordep: 3eprus Xess, J9cK TPOMCPIeTHRacl, KyaT, Feneparop, Kei



