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TWBHas paboTa BETPOreHepaTopoB 3UMON U MeHee — B NeETHUE Xapkue
mecsilbl. C yBenMUeHUeM CKOpOCTM BETpa BO3pacTaeT W KOMMYECTBO
3MNeKTPO3HEPTUM, BbIPABOTAHHON BETPOYCTaHOBKOM.

Tabnuya 6. Cpokv OKynaeMoCTH MepOnpUsTUS

CpepnHerofoBasi BbipaboTka 3MIEKTPO3IHEPrUM 68,43 MBTy

(Tabn. 4)

CpepHsis  CTOMMOCTb  3MEKTpPO3Heprun s
npeanpusTui 3a 1 kKBt

1500 6en. py6.

lopoBas npubbIb 102 645 000 6en. py6.

Bcero kanuTtanbHble W 3KCMAyaTaLMOHHbIE
3atpartsl (1abn. 5)

777 949 920 Gen. py6.

[laHHoe MeponpusTUE MO3BONKT COKPaTUTb TOAOBbIE BbIGPOCHI
BpeaHbix BelecTs: CO2 Ha 47,9 ToHH, SO2 Ha 0,38 ToHH, NOx Ha 0,29
TOHH, MbINK HA 3,4 TOHH, YTO MOMOXWUTENBHO BIMSIET HA OKPYXaMOLLYHO
cpeay. A Takke yMeHbLUMTb rOAOBOE NOTpeBneHne MoKymHbIX Mckonae-
MbIX BULOB TOMNMBA: KaMeHHOro yrnsi Ha 30,7 TOHH WM NPUPOZHOTO rasa
Ha 20400 m3, unu HedTn Ha 16,5 TOHH.

CMUCOK LIUTUPOBAHHbLIX UICTOYHUKOB

1. http://www.ggf-
dnu.org.ua/publ/sbornik_konferencii_2007/ocenka. potenciala_razvitij

Bpems Bo3BpaTa MHBECTULWN 90 mecsueB

a_vetroehnergetiki_v_respublike_belarus/10-1-0-337.

Pe3ynbTaThl pacyeToB A [AHHON TEpPUTOpUU, TOe CPESHSIsl CKO-
poCTb BeTpa NpeBbillaeT 4 m/c, nokasanu, YTo YCTaHOBKA BETPAKA AJ1A
eXenHeBHoI BbipaboTku anekTpoaHeprum ao 200 kKBTu Bynet Aewesne,
4eM UCNONb30BaHWE AMU3ENbHOMO reHepaTopa, pacluMpeHne 3HeproceTn
UMW yCTaHOBKA (hOTOSMNEKTPUYECKUX CUCTEM.

Kak BMAHO M3 pacyeToB, CPOK OKYMaemocTV BHEAPEHUS BETPOYCTa-
HOBKM cocTaBnsieT 7,5 net (tabn. 6), HO NMpK MUPOBLIX LiEHAX Ha anek-
TPO3HEPrIO 3Ta Lucpa Bbina Bbl ropasao MeHbLLE.

N

Knumar Benapycu. — MuHck, 1996.

3. http:/lecologiya.myblog.by/2008/12/17 vetroenergeticheskie-resursy-
belarusi/.

Tomasz Boczar Energetyka wiatrowa. — Warszawa, 2008.
http://maps.google.com
http://energetyka.wnp.pl/koszt-budowy-instalacji-wiatrowych-w-
polsce-5-7-min-zl-za-1-mw, 126342 _1_0..0.html.
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Mamepuan nocmynun 6 pedakyuto 26.03.13

VIKTOROVICH N.V. Research of efficiency of use of wind power in the territory of the Brest region of republic.of Belarus

In the article research the possibility of installing small wind turbines, made tentative calculation efficiency of wind'power. The energy potential of
wind of the Brest region Republic of Belarus is studied. To evaluate the effectiveness used the following indicators: average wind speed at the wind
turbine hub and the average annual nominal capacity utilization, for which made definition modeling of speed®©f a wind with use of distribution Wiebull.
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AKOJIONMYECKUE ACTEKTbI CTPOUTENBCTBA U SKCIITYATALUU
BETPOSHEPITETUYECKUX CTAHLUUUN

BeepneHnue. Betep sBnseTcs ogHnM 13 Haubonee npuBneKkaTenbHbIX.
WCTOYHMKOB «3KOMOMMYECKM YUCTOM» SHeprn. BeTporeHepaTopsl B npo-
Liecce 3Kcnnyatauuu He noTpebnsioT mckonaemoro Tonnvea, pabota
BETPO3HEPreTYeckorn yctaHosku (BAY) mowHocTbio 1 MBT 3a 20mner
MO3BOMSET C3KOHOMUTb MPUMEPHO 29 ThIC. TOHH yrns unu 92 TeIC. 6ap-
peneit HethTn. BeTporenepatop MolHocTbio 1 MBT cokpaluaet exeroa-
Hble BbIGpockl B aTmMocepy — 1800 ToHH CO2, 9 ToHH SO2,4 TOHH OKCH~
noB asota. o oueHkam Global Wind Energy Council, k 2050, rogy mMupo-
Bas BETPOIHEPreTHKa NO3BONUT COKPaTUTb exeroaHble Bbiopockl CO2 Ha
1,5 munnuapga ToHH. OpHako, kak v ntoboi apyroiBug npon3BoACTBa
9HEpruM, UCMomb3oBaHWe BETPO3HEPreTUYECKUX YCTAHOBOK BrEYET 3a
coboli BO3HUKHOBEHWE 3konorndeckux npobnem.dlpy oLeHKe skonoruye-
ckon 6e30MacHOCTM YCTAaHOBOK, MCMOMb3yHLWKMX BO30BHOBNSEMble WC-
TOYHWKM 3HEpriW, HeobXoaMMO paccmaTpuBaTh He TOMBKO COBCTBEHHO
BbIPabOTKy 3HEPrMKM, HO 1 Y4YUTbIBATb NMPOLECC M3rQTOBNEHUs obopyao-
BaHusi. Tak, nokasaTenb 3aTpaT MeTana Ha eauHULY MOLLHOCTU BETPO-
YCTaHOBKM COCTaBNSieT npumepHo 50-70 Ki/kBT, XMMuyeckoe NpomsBoa-
CTBO CTEKNONNAcTuka Ansi U3roTOBMEHUS MOMACTEil poTopa Takke HaHo-
CUT 3KOMormyeckmit yLiepb okpyxatower cpege.

OpHako cywiecTBylOT (hakTopbl HEMOCPEACTBEHHOTO BO3AECTBUS
pabotatowmx BAY u BeTposnektpocTaHumii (BAC) Ha okpyxatolyto
cpedy M 4enoBeka: OTYyXOEHMWe 3eMenb; aKyCTW4eCKoe BO3AENCTBUE;
3KpaHUpytoLLee BO3AENCTBIE, BOSMOXHOCTb KNUMATUYECKINX U3MEHEHWIA;
noMexw ans Tene- w/pagnuonepesad, CpeACTB CBSA3M; BIUSHUE HA NXTWO-
W opHuTO(ayHy; naHAWAMTHAsA HECOBMECTUMOCTb, BU3yarbHOE HEBOC-
npvsiTUe; NOCAEACTBNS aBapuil.

Jkonoruyeckue acnekTbl CTPOUTENLCTBA M JKCMryaTauuu BeT-
PO3HEPreTUYECKMX CTaHLMIA

Omyy:xdeHue 3emerb

WccnenosaHug nokasblBaroT, YTO NMpu 0BecneveHnn HapexHOCTH
paboTbl BeTpoarperata He MeHee 0,95 6e3B03BpaTHble MOTEPU 3eMu
oueHvsatotcst B npegenax 20 % obuwien nnowaan, 3aHUMaeMoi coopy-
xeHuamu BOC. [ins yMeHbLLEHNS KONUYECTBO OTuyxaaeMoit 3emnu. Mpu
CTPOUTENbCTBE BETPOCTAHLMN HEOOXOAMMO OMTMMM3NPOBATbL Pacrono-

*eHue camort BOC n ee MHpaCTPyKTypbl Ha OTBELEHHBIX MNOLLaAsX.

Axycmuyeckoe (wymosoe) 8o3delicmsue

Hanbonee BaxHbil daktop BnvsHUS BOC Ha okpyxatoLlyto cpeay —
3T0 akycTuyeckoe BosaeicTamne. Cuna 3Byka (LLyM) B HEMOCPEACTBEHHOM
6rmsoctn o1 BAC HebonbLuoit mowwHocTu cocTaenset 50-80 ab (noporo-
Bas BbIHOCMMBOCTb YENOBEYECKOrO YXa, MpUHSTAsh Ha OCHOBE 6ONeBbIX
ouwyweHuit, pasHa 130 gb). Lymosble adpektbl 0T BAY mmetoT pasHyro
NpVpoaYy 1 NOAPa3AensioTCs Ha MeXaHU4YeCcKIe (LIyM OT pemyKTopoB, Noa-
LMMHUKOB 1 reHepaTopoB) W aspoaunHammuyeckue BosgercTaus. Mocnen-
HVe, B CBOKO 04epesb, MOryT BbiTb HaskouacToTHbIMM (MeHee 16-20 ') v
BblcokoyacToTHbIMK (0T 20 Ty 4o Heckonbkux KI). Ocobyto akonoruye-
CKyto npobnemy npeAcTaensitoT coboi LWyMOBble BO3AEACTBUS YCTaHOBOK
3HauMTeNbHON MOLHOCTM (6onee 250 KBT), Tak kak CKOPOCTb Ha KOHLE
nonaTok BETPOKONeC 6OMbLLIOro AMaMeTpa Takux YCTaHOBOK CoM3MepuMa
CO CBEPX3BYKOBOIN CKOPOCTHH0. [p1 3TOM BO3HMKAET MHPa3BYK, OTpULa-
TENbHO AECTBYIOLWMIA Ha Buonornyeckme obbEKTbI, B TOM YKUCTe U Ha
yeroBeka.

Ha pucyHke 1 noka3aHa 3aBMCUMOCTb YPOBHS 3BYKOBOW MOLLHOCTH

OT MOLLHOCTY BETpOArperara.
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Puc. 1. 3aBUCIMOCTb YPOBHS 3BYKOBOW MOLLHOCTY OT MOLLHOCTY BETPO-

arperata
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Tabnuya 1. MeTofbl ycTpaHeHusi HeraTuHoro BusiHUs BIC Ha okpyxatoLuyto cpefy

dakTopbl BO3AENCTBUS

MeTozbl ycTpaHeHust

1. U3bsATHe 3emMenbHbIX pecypcos, U3MeHeHne CBOWCTB
NOYBEHHOIO Cnosa

Pasmelienne B3Y Ha HeucnonbayeMblx 3eMsX, ONTUMM3aLns pasmeltienns B3C,
LieneHanpaBneHHbli y4eT U3MEHEHN CBOCTB NOYBEHHOTO Cros.

2. AkycTiyeckoe Bo3gencTame

13meHeHue uncna obopotos BeTpokoneca (BK), hopm 1 matepuanos nonactu BK.
Ynanexue BY 0T 06bekTOB CoLManbHOM MHPPACTPYKTYpbI.

3. BrivsHue Ha nanAawwadT v socnpustue

Yyet ocobeHHocTeN naHaWwadTa npu pasmelLeHiny BAY. UskickaHue pasnuyHbIx onop-
HbIX KOHCTPYKL|WIA, OKPacKu U T. A.

4. BriusHve Ha aneKTpoOMarHuTHoe U3nyyeHue, Tenesu-
JeHne 1 pagnocBasb

CoopyxeHue peTpaHcnaTopos. 3ameHa MaTtepuanos nonacteit BK. BHeaperue cneup-
anbHOW annapatypbl B KOHCTPyKUmio BIY. Yganexue o1 KoMMyHWKaLmiA.

5. BrusHue Ha opHUTO(ayHy Ha Tpaccax nepeneta u
MXTOGhayHy B aKBaTOPUSIX

AHanu3 nopaxaemocTy NTUL Ha Tpaccax nepeneTa v pbib Ha MyTaX MURpaLuii.
BbinonteHne BydepHbix 30H.

Ta NOBpexaeHHbIX YacTei BK

6. ABapUiiHbIE CHTYaLWY — ONacHOCTb MOTIOMKN 1 oTre- |PacHeT BeposiTHoCTM noniomok BK, Tpaektopui 1 AanbHocTu oTfeTa. OLeHka HafiexHo-
cTn pabotbl BAY. 3oHnpoBaHue npon3BoAcTBa Bokpyr BAY:

AHanu3 jaHHbIX NO3BONSIET CAENATL CreayHoLLme BbIBOAbI:

*  LUYMOBbIE XapaKTEPUCTWKA MPAKTUYECKN He M3MEHSITCS B Auvana-
30He MmowHocTei ot 50 go 600 kBt (o1 91 go 101,5 gb) u pesko
YMEHbLUATCA Y BeTpoarperatoB MolyHocTslo ot 30 KBT u meHee
(51-87 gb);

e C poCTOM MOLHOCTM B3Y yBennunBaeTcs pacctosHue, Ha KOTOpOM
YPOBEHb 3BYKOBOIO [JaBneHus He npeBbllaeT 45 gb.

B crtpaHax c Haubonee pa3suTbiM napkom BIC u poctatoyHo
OOMbLLIOI NNOTHOCTLI0 HACENEHMS! MPUHATLI 3aKOHOAATENbHbIE aKTbl MO
OrPaHNYEHMIO LLIYMOBOTO BO3AEHACTBIS BETPOArPEraToB (B XMUNOMN 30He He
Gonee 40 ob gHem, 30 gb Houblo), @ mpu GoMbLMX CKOPOCTSX BETpa
HOYbIO BeTpoarperarbl AOMKHbI OCTaHaBnMBaTbca. OnpeneneHbl Takke
MUHUMaIbHbIE PACCTOSHIUS PACTIONIOXKEHNS CTAHLWA OT: XMrbIX JOMOB —
400-950 m; gopor — 20-75 M; nuHWA anekTponepeday — 39-52 m; aspo-
nopToB — 4—6 kM.

B03MOXHOCMb  KTUMamuYeckux U3MEHeHUl, 3KpaHupyruwee e03-
Oelicmaue

BeTpoaHepreTuyeckue yCTaHOBKM MOTYT OKa3aTb SKpaHWpytoLiee BO3-
[eiCTBME B pailoHe pa3MeLLeHns BETPOBOro napka. Xots mpu paborte
BETPOYCTaHOBOK MCMOMb3yeTcs HeOOMbLUOHA MPU3EMHBIA CIOW BO3AYLLHBIX
macc (nopsigka 100-150 m), akpaHMpyloLLee BO3AECTBIE MOXET OKasaTb-
CS 3KBUBANEHTHBIM AENCTBUIO BO3BLILLEHHOCTW TaKOil Xe MMoLaay v Bbl-
cotoit nopsiaka 100-150 M, YTO MOXET NPMBECTU K YMEHBLLUEHUIO KMPOBET-
pVBaEMOCTWY paiioHa, YBENMUYUTL UCMApPEHUE C MOBEPXHOCTIA DnvKaiiumx
BOLOEMOB, crocobcTeoBaTh 3abonaunBaHuio nous. OfHakonB cryyae
CUNbHBIX W MPOLOMKUTENbHBIX BETPOB 3TO BO3OENCTBME MOXET, CTaTh
MONOXMTENbHBIM — YMEHBLUMTCS BETPOBAS 3p03Vst MOYB.

Momexu dnst mene- u paduocesau

lMomexu, BbI3BaHHbIE OTPAXEHUEM 3MEKTPOMArHUTHBIX BONH fona-
CTSIMM BETPOBbLIX TYpOMH, MOrYT Cka3blBaThCs Ha kKaYECTBE TENEBU3MOH-
HbIX 1 MMKDOBONHOBbIX pajuonepesay, a'Takke PasnuyHbIX HaBuralu-
OHHbIX c1CTeM (BOMM3N aspoLpOMOB UsMp:) B PalioHe pasmeLLeHus BeT-
poBoro napka BOC Ha paccTosiHumM HECKOMbKUX KUIOMETPOB. CunTaeTcs,
4To yxe BeTpogsuratenb mowHocTbio 0,1 MBT BbisbiBaeT uckaxenne
CUrHana TeneBuUaeHns v papuoBeLLaHus Ha paccTosHm go 0,5 km. Ecnn
e nonacT MeTannuyeckve, To 30Ha 4eiCTBUS MOMEX MOXET pacnpo-
CTpaHsTbCs Ha pacctosHue 1,5-5 km. Tlpobrem, kacaloLmxcs CBS3u 1
HaBurauun, obbl4HO MOXHO M3BexaTb MyTeM M3MEHEHMSI MONOXEHWs!
B3Y unu ycTaHOBKOW PETPaHCASTOPOB.

JTaHOwagpmHas HecosmecmuMOCms, 8U3yanbHoe Hegocnpusmue

Wcnorb3oBae BOMbILOTO KONMMYECTBA BETPOArperaToB MCKaxaeT
NPUBbLIYHEIN NEN3aX, BU3yanbHO «3arpssHaeT» naHgwadT. [nsa cmsrye-
HWS OTPMLIATENBHOTO BU3yanbHOTO BO3AEACTBUS BOMbLIOrO KonuyecTea
BETPOYCTaHOBOK, MX CTapaloTCs PacronoXuTb, N0 BO3MOXHOCTHW, pac-
CpenoToYeHO, BAKCaTb B NaHAWadT No LIBETOBOMY PELLEHWIO, CHU3UTL
BU3yarbHY'0 Harpy3Kky BCEBO3MOXHbLIMU criocobamm.

BniusiHue Ha opHUMO- U uxmuogayHy

ViccnenoBaHus nokasblBaKT, MTO YMCNO NTUL, YBUTLIX NonacTsamu
BETPOYCTaHOBOK, HE3HAYMTENBHO MO CPABHEHWUK) C YMCIIOM NMTWUL, KOTO-
pble YMUPAIOT B pe3ynbTaTe ApYrX YENOBEYECKUX AENCTBUN: AOPOXKHOE
OBWKEHME, OX0Ta, BO3AENCTBUE JIMHIR,anekTponepesay v T.4. PaBHoBe-
cue Mexay opHutodayHoi n BEY MOXHO COXpaHWTb 3a CYeT uX pasme-
LeHUs B rpynnax Ha/ompeneneHHOM paccTosHum mexay BIY (MuHu-
manbHoe — 150 M) 1 BbinonHeHun B6ydepHbix 3oH (0T 250 go 800 m B
3aBMCMMOCTY OT pasmepoB B3Y n Buaa mtuy). BnnsHue BOC Ha uxTuo-
thayHy MOXeT ObiTb BI3BAHO Pa3MeLLEHVEM BETPOYCTaHOBOK HA OCT-
POBHbIX W GeperoBbix TEPpUTOpUsX. MccrenoBaHus MokasblBaKT, YTO
Wwym 1 kosiebaHus, Bbi3BaHHbIE paboTol BETPOYCTAHOBOK, HE OKa3blBaOT
3HAYNTENBHORO BNMSHMS HA MUTPALMI0 M Pa3MHOXEHWe UXTUOdayHb,
ogHako B Gonee  miybokux BOZax pacnpoCTPaHSIOWMIACS MHGPa3ByK
MOXeT BO3[E/CTBOBATb Ha KOMMYHVKALVIO KMTOB.

Mocredcmeus asapull

113-8a NpoaOmKUTENBHOM paboTbl HEKOTOPLIX YCTaHOBOK U koneba-
HWIACKOPOCTIA BETPA NO BPEMEHW BO3MOXKHbI YCTaNOCTHbIE Pa3pyLUEHUst
91EMEHTOB KOHCTPYKUWM BOY 1 aBapum pasnuyHOro poaa, onaceH Takke
OTPBIB OT BPALLAOLMXCSH YacTell KyCKOB Hamneau B XOMOOHOE BpeMst
roga. OnacHas 3oHa Npu aBapusx MPUMEPHO paBHa CymMMme paauyca
BETPOKONeca W BbICOTbI OallHW, JanbHOCTb MoneTa OTAENMBLUENCS Mo-
nactv arperata mowHocTbto 200 KBT moxeT gocturatb 230 M.

Meponpusimusi no MuHuMU3ayuu HeeamugHo20 enusiHusi B3Y (B3C)
Ha OKpyXatowyto cpedy

dakTopbl BogeicTBus BOC Ha okpyxalollyio cpedy W OCHOBHblE
MEpOMNpPUSITUS MO CHWKEHMIO W YCTPAHEHWIO OTPULIATENBHOTO BIWSIHUS
B3C npueeneHb! B Tabnmue 1.

3akntoyeHue. cnonb3oBaHue BETPOIHEPTETUYECKUX YCTAHOBOK Kak
3HepreTM4ecknx 06LEKTOB BrieyeT 3a CODOV BOHMKHOBEHNE SKOMOrnye-
ckux npobnem. Mpu pasmeleHun BIY pomkHO ObiTb 06ecneyeHo Bbl-
nonHeHne TpeboBaHuil B 0BNacTi OXpaHbl OKPYXKaIoLLIEi Cpefbl C y4eTOM
Brnvpkainx M OTAANEHHbIX 3KOMOTMYECKUX, SKOHOMUYECKMX, AeMorpa-
(hUYECKNX M MHBIX NOCNEACTBUN akcnnyaTauun BOY u cobniogeHve npu-
opuTeTa CoxpaHeHus GnaronpusTHON OKpyxatowel cpedbl, Guonornye-
CKOro pasHoobpasusi, paLWoHanbHOTO WUCMOMb30BaHMS U BOCMPOU3BOA-
CTBa MPUPOAHBIX PECYPCOB.
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MIKHALYCHEVA E.A., TRIFONOV A.G. Ecological aspects of construction and operation of wind power stations
This paper presents the consideration of wind power installations influence factors on environment and the person, and measures of elimination of

negative influence of these factors.
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