OI3UKA I XIMIA TBEPJJOI'O TUIA
T. 7, Ne 2 (2006) C. 386-389

YJK: 533.1(09)

PHYSICS AND CHEMISTRY OF SOLID STATE
V.7, Ne2 (2006) P. 386-389

ISSN 1729-4428

B.M. JIimxkuuka

Hetpaauuiiini q:xepesia eneprii (BiTpoBi ABUT'YHH)

Tuemumym menedocmenmy ma exonomiku “I'anuyvra axademisn”, m. leano-@pankiecvk

B pmaniit cTaTTi pO3MNISHYTO IMPOLIEC CTAHOBJICHHS Ta PO3BUTKY BITPSHHX JBHIYHIB, Ta MOXJIHBOCTI iX
BUKOPUCTAHHS IS TOTPEO CilIbChKOTO TOCIIOAAPCTBA Ta IPOMHUCIOBOCTI CBITY.
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Merto10 1aHOi CTATTI € MOTPeOa PO3KPHUTTS MPOLIECY
CTAHOBIICHHS Ta PO3BHUTKY BITPSHUX JBUTYHIB Y
ICTOPMYHOMY acIeKTi, aJUKe iCTopis — 1€ MaM’aTh IIpo
MUHYyJIC, 1 TUIBKH JIIOAWHI, 5Ka BOJOJIE MHUHYJINM
HAJIeKUTh MaiOyTHe. lle cTocyeTbes 1 eHepreTHJHOT
rajy3i TPOMHCIOBOCTI, sIKa Ha JaHWKA dYac MOTpedye
3HaYHUX pePopM Ta TepeopieHTaIii, sKi OB’ sI3aHi
Mepm 3a BCE 13 EKOJOTiYHOI HeOe3nekow Hamol
JIepKaBH.

IToapiOHeHHS 3epHa-OAHE 3 CaMHX [aBHIX 3aHATh
moauHU. BoHO mpoinuio muisix y 6 THCSY POKIB BiX
MEPBICHUX 3EPHOTEPOK Ta CTYHNOK JO Cy4acHUX
OOpPOIIHOMETTHLHUX 3aBOJIB.

BuHuKHCHHS OOpONIHOMENBHOTO BUPOOHUIITBA Y
HOro caMoMy NPUMITHBHOMY BHIIISAI BiIHOCHUTBCS [0
€MOXH HOBOTO KaM’ siHOTO Biky, To6TOo 6000-4000 pokiB
no Hamoi epu. Ille 10 BUHWKHEHHS OPTaHi30BaHOTO
3eMyIepoOCTBa JIIOAW 30Mpaid  3epHA JTUKOPOCTYIHX
3JIaKiB 1 MOAPIOHIOBAIH iX 32 JOIIOMOTOIO TIBOX KaMEHIB.
JpyrumM 3HapsaIsaM cTajla KaM’'siHa CTYIIKa, Y sSKiil 3epHa
TOBKJIM BAaXXKHM TOBKadeM. 3a JeSKHi dYac IIoIu
3pO3yMUIH, IO PO3TUPATH 3CpHA JICTIIC, HiXX TOBKTH.
IIpo me cBiguaTh OaraTo4YwCENbHI APXCOIOTIUHI 3HAXIAKH
CaMUX PI3HOMAaHITHHX 36pPHOTEPOK.

B wmipy pO3BHTKY  CyCHUIBHMX  BiIHOCHH
3MIHIOBAJIMCh 1 3HapsmAs mpami. HaimaBHimn maM’sTKa
MaTepianbHOI KyJIbTYpH IEPEKOHIUBO CBIAYIIN TIPO
HAJ3BHYAHO BaXKy 1 BHCH@XYyBaJbHY IIPALIO IIPH
BUPOOHUIITBI OOpOTIITHA.

ITocTymoBo, TO Mipi TiABHINIEHHS TMONHUTY Ha
0OOpOIITHO, PO3MIpH KaMEHIB 36pHOTEPOK 301IbITYBAINCH,
BCE BaXKU€ CTABAJIO CIIPABJIATHCS 3 HUMU OJHIN JIFOIWHI.
Yepes  mesdkuii  Yac  YAOCKOHANIOEThCS — OymoBa
3ePHOTEPKH: Y BEPXHbOMY KaMeHi pOOJsTh OTBIp UIs
HACHWIIAaHHS 3€pHA, a sl TEPEMIIICHHS BEPXHBOTO
KaMeHs 110 HIKHbOMY BHKOPHCTOBYIOTH HAWIIPOCTIIIUIA
Baxiab. Iled BakIMBHM BHHAxiJ JaB IOIITOBX JO
MTOJJANIBIIIOTO BAOCKOHAJICHHS 3HAPAMD I BUPOOHUIITBA
6opomHa. [locTyrmoBo Ha 3MiHY 3epHOTEPIl MPUXOIATH
TPUMITUBHI JKOpHa. HeoOxinnicTh T ABUIIEHHS
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MPOAYKTHBHOCTI PO3MEIIOBAHHS 3CpHA TMpPH3BENa JI0
30UIBIICHHS pO3MIpY *opeH [1].

Pabu Bxke He crmpaBisUIHCA 3 00CPTAaHHAM BaXKKOTO
KaMeHs, 1 Ha 3MiHy M npuxosts TBapuHH. Lli nepmi Tak
3BaHi “ocisui” MumMHU BigHOCATBCS a0 300 poky 1m0
HaIIoi epu.

[[Iupoke pO3MOBCIOHKEHHS “OCIAINX”’ Ta “KiHHHX
MIIMHIB BiTHOCHUTBCS JIO TOTO Yacy, KON HACEIEHHS MicT
MoYasi0 3pOCTaTH B pe3yJabTaTi MacoOBOTO PO30OPEHHS
MIJKUX 3CMJICBIIACHHUKIB 1 30UIBIICHHS YHUCEIHHOCTI
peryisapHoi apmii, ocobinBo B mepiox BiiHH. Taky
KUTBKICTh ~ JIFOJCH HEMOXJIMBO Oyino  3a0e3neuuTH
OOpoIIHOM, BUPOOJICHUM Ha PYYHUX MIIMHAX. BuHUKIA
norpeba cTBOpeHHs Oulbll e(eKTHBHMX MIIMHIB, IO B
CBOIO Yepry MPHU3BENIO 10 30UTBIICHHS PO3MIpIB Ta MacH
skopeH. IlpuBeneHHs X B pyX JOIuWHOI, ab0 HaBITh
TBapUHAMH, CTaBajO0 HEMOXJIUBUM. HeoOximuuii OyB
OLTBII TIOTY)XKHWUH MABWTYH, 1 JIOAW INyKaJd HOro B
MPHUPOMi, HAMAralO4uCh BHUKOPHUCTATH HETPAIUITiHI
JOKepena eHeprii mepes yciM eHeprito BiTpy Ta BOIH.

OnmHuM i3 BaXJIMBHX KpPOKIB B iCTOpii XapdoBoi
MPOMUCIIOBOCTI CTal0 BHUKOPUCTAHHS CHEPTii BiTpY.
[epmoro TOMATKOBOI MAIIHMHOI, IO BUKOPUCTOBYBajIa
eHeprito BiTpy, Oymo BiTpmio. Birpmmo i BiTpoxBUTyH
KpiM OIHOTO JDKepena EHeprii IMOoegHye TOW CcaMuid
BHKOPHCTOBYBAaHUI NpUHIUI. JOCTiKCHHS MOKa3aly,
IO  BITPUIO MOXKHA  TPENCTABUTH y  BUTIAAL
BITPOJIBUTYHA 3 HECKIHUEHHUM JliaMeTpoM KoJieca.
Bitpuno € HaWOIIBII — JOCKOHAJOK  JIOMATKOBOIO
MammuHoo, 3 HaiBumuM KKJI, mo O0e3nocepeaHbo
BUKOPHCTOBYE €HEPTiI0 BITPY IS PYXYy.

Ille B 1714 pomi ¢pany3 o KgiT 3ampononyBan
BUKOPHCTOBYBATH  BITPOJIBUTYH  SK  pyIIid Ui
mepeminmienHs mo Bomi [2, C. 8]. II’satumomaTtkoBe
BITPOKOJIECO, BCTaHOBJEHE Ha OCHOBI, MOBHHHO OyJO
HaJaBaTH pyxy TIpeOHUM KoiecaMm. Imes Tak i
3aJMIIWIIAcS Ha Iarepi, Xo4ya 3pOo3yMilo, MIO BiTep
JOBUTBHOTO HANPSAMKY MOXE pyXaTh CyOHO B Oy/b-
SAKOMY HaIpsIMKY.

ITepmri po3poOku Teopii BITPOABHUTYHA BiJHOCATHCS
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no 1918 p. B.3aneBchkuii 3amikaBHBCS BITpSIKaMu M
aBiarliel0 OJHOYAcHO. BiH TMOYaB CTBOPIOBATH TOBHY
TEOpII0 BITPSHOTO MJIMHA 1 BUBIB KiJIbKa TEOPETHUIHHX
MOJIO’KEHb, IKUM TIOBHHHA BiITIOBiIaTH BITPOYCTaHOBKA.

IIpodecop M. €. XKykoBcrkuii po3poOUB Teopiro
MOBITPOTUIABAHHS 1 BITPOBHKOPUCTAHHSA, SKi OTPHMAIH
CBOE 3aCTOCYBaHHS TIpH cTBOpeHHI LleHTpampHOTO
aeporiIpOIMHAMIYHOTO THCTHTYTY, € Oyiu po3pobieHi
nepiri KOHCTPYKII HIBHAKICHUX BiTpoaBuryHiB [2, C.
10].

Ha mowatrky XX cromitTs iHTEpec 1O HOBITPSIHUX
TBUHTIB 1 BITpOKOJic He OyB BiIOCOONCHHNA Bix
3araJbHUX TEHJCHIIIH Jacy - BUKOPUCTOBYBATH BiTep, ¢
e TUIBKM MOXJHBO. CHovaTKy HaiOuIbIe MOMIMpPEHHS
BITPOYCTAHOBKH OTPUMAH B CiIBCHBKOMY T'OCIIOJApCTBI.
[loBiTpsHMI TBHUHT BHUKOPHUCTOBYBAIM JJIsI TPHUBOIY
CyTHOBMX MeXaHi3MiB. Ha BCECBITHBO BiOMOMY
"®dpame" BiH  o0epTaB  JUHAMOMAIIHHY. Ha
BITPWJILHUKAX BITPSKH HAJaBAIA PyX TOMIIAM i SKipHUM
MeXaHi3MaM.

[epmmit BiTpoaBuryn OyB Hai3BHYAiHO HPOCTHM
TIPUCTPOEM 3 BEPTHKAIBHOIO Biccio obepranus [1, C.19].
BukopucraHHs Takoro MJIMHAa 3 BEPTUKAIBHOIO BiCCIO
obepTaHHs B pe3yibTaTi  OTPUMAIO  LIMPOKE
PO3IOBCIO/KEHHS B KpaiHax Onm3bpkoro cxony. Ilizmime
OyB po3poOieHHH BITPOABUTYH 3 TOPHU30HTAILHOIO
BicCl0 OOepTaHHs, SKAH B OUIBIIOCTI BUIAIKIB OyB
HAJI3BHYAIHO MAacHUBHHMM i OyAyBaBCsS 3 BUKOPHCTAHHIM
JIOCTaTHBO BAXKHX MaTepianiB. lle MOsSCHIOETBCS THM,
o0 A1 BUKOHAHHS CBOiX 3aJad Taki BIiTPOABHTYHH
TOBUHHI OynM PO3BUBATH BEIUKY MOTYXKHICTh. Takuit
THUIT BITPOBOI'O MJIMHA 3HAXOJWB CBOE 3aCTOCYBAaHHS B
Garatbox KpaiHax OaceiiHy Cepes3eMHOTO MOpSL.

[IpubnuzHo B 1€l ke dYac JIOAM 3pO3YyMUIM II0
TaKHi JIBUTYH MJIMHA  SIKMH BUKOPHCTOBYE
BiJIHOBJIOBAJIbHI JKepesa eHeprii BOAy Ta BiTep MOXHa
BHUKOPHCTOBYBaTH JUIi BUKOHAaHHS Oyab-skoi poOOTH,
sgKa TMOTpedye BEIMKHX 3aTpaT JIOJACHKOI eHeprii.
IToTpiOHi OynaM TUTBKM CHEMmialibHI MEXaHi3MH, sKi 0
3a0e3medyBany  mepemady CHJIM 3 Baly, SIKHH
obepTaeTbes JOMaTKaMu BiTpsKa abo BOISHOTO KoJeca,
Ha iHmmi Bay. [lei Bam cmig Oyno po3TamioByBaTH I
KyTOM 1 3’€[HaTH 3 TEXHIYHUMH HPHUCTPOSIMHU, sIKi O
MIepeTBOPIOBANI  O0EPTOBUI pyX B MPSAMOJIHIMHWK 1
3BOPOTHO - IOCTYMAJIBHUI pyX poOouoi Mamuay [3].

Haiinpocrimi BiTpoBi MiuHHN npamtoBaid B Kurai y
II-I cromitri mo Hamoi epu. BOHU BONOALIM IOCUTH
HU3BKUM KOE(iLi€HTOM KOPUCHOI Aii, HE JAMBIISTYNCH HA
T€, IO JONATKH BHUTOTOBISUINCH 3 JIOCHTH JIETKOTO
nepeBa un Matepii. [IpuunHa Hee()eKTUBHOCTI HACTYITHA
CWia BiTpy, $Ka INTOBXala OJAHY IIOJIOBHHY
BITpOKOJIECa OJHOYACHO raJlbMyBasa iHIIYy 4acTuHy. Ha
Pyci ta €Bpormi BiTpsku 3’ sBuUHCS Ti3HimIe, aeck B VIII-
IX cromitTi.

Haii0inpmr  mMIMPOKOTO  BHKOPUCTaHHS  BITPOBI
yCcTaHOBKM oTpuMaiu B ['oyumannii, xe moxu 6opoiucs 3
MOpEeM 3a KOXXeH KIJANTHK 3eMJli, HpUAATHOI JuIs
CUIBCHKOTO IOCHOAAPCTBA, CaMe 3a JJOIIOMOT'0I0 BITPOBHUX
mimHIB 3 X-XI CTONITTS, OCyIIyBalM BEJMKI TEPUTOPIi.
Croouatky OymyBanu 3eMIISTHI namou, SIKi
BiJIOKPEMJTIOBAIIM MIJIKOBOJIHY MIUJITHKY MOps, a TOTIM
CHOPY/IKYBaId MIIMHA 3 BOJOBIIJIMBHAMH KOJIECaAMH.

387

Tak y 1608-1612 pokax Oyno ocymeHo Micle, sKe
3HAXOJAWIOCS Ha TpPU METPH HIKYE PIBHI Mops 3a
JIOTIOMOTOI0 26 BITPOJIBUTYHIB MOTYXHicTIO 37 KBT
koxes [ 1, C. 20].

Y 1582 pomi y lNommannmii Oyna moOymoBaHa mepiia
Macio0OWHs, SKa BUKOPHUCTOBYBaja €HEPTil0 BITpY,
yepe3 4 pokn — Tepmia rmnamnepoBa ¢adpuka, sKa
3abe3meuyBajia  IMJBUINEHI BUMOTH JIO  Tarepy,
00yMOBIIEHI BHHAIJICHHSAM JpYyKapchbKoi MalIMHKU. B
kinmi XVI cToiTTs HOSBHIMCH JIICOIMMIBHI 3aBOAU IS
BUPOOHMIITBA JlicoMaTepiaiiB, sIKi IMIOpTyBamucs 3
npubanriicekux nepxas. B cepenuni XIX cromitts B
lonmanaii BUKOPUCTOBYBAJIOCH ISl Pi3HUX MOTped Oust
9 THcsu BiTpoABHTYHIB. [oyuanani BHecnu Oarato
BJIOCKOHAJICHb y KOHCTPYKIIO BITPSAHUX MJIHMHIB 1,
30KpeMa, BiTpokoneca [1, C. 21].

Came y Tommanmii BITPOBI MIMHM a TaKOX
BITpOKOJIECAa 3a3HANM BENHMKOi peKOHCTpYyKii. Lls
PEKOHCTPYKIIisl TOJsrana TMepim 3a Bce y TOMy, 100
30UTPIUTH KOe(illieHT KOPUCHOI Iii Ta TepMiH IXHBOI
pobotn. B pe3ympTari 4Oro BeJMKI BITPSHI MIIHMHH
3aBOJICBKOTO BHTOTOBJICHHS NPH BEJHMKHUX IIBUIKOCTSIX
BITPY MOTJIM PO3BUBATH MOTYXXHICTB 110 66 KBT.

B mepiog mpoMuCIIOBOiI peBONOLii i3 BBEICHHSAM
MMapoBHUX JBWUTYHIB BHKOPUCTAHHS e€HEprii BiTpy B
lomnmasmii cyrreBo 3menmmmiock. Ha mouatky XX
CTONITTSI TYT TMpaIfoBalO TiMbkH Oimst 2,5 THcAY
BITPOABHTYHIB, a 10 1960 poky meHme | Tucsdi 3 HUX
BCE JK TaKM 3HAXOJWINCH B podoyomy ctadi [1, C. 21].

[epmia BiTpOBa eJNEKTPOCTAHIS POMHCIOBOTO
Tumy Oyna nobynosana B CIIA B micti KnmiBnenn (mrat
Oraito) y 1888 poumi Yapnszom bpamem. Lla
GararoyonaToyHa KOHCTPYKIis JiaMeTp JIOTIaToK
ciazas 17M, 3 HaIpaBIsAIOYOI0 JIONATKOIO  JUIS
HalpaBJIeHHs BITpOKoJieca MEepHEHANKYIIPHO HAIPSIMKY
BiTpY, 3/1aTHa Oyna BupoOusiTH 12kBT enexrpoeneprii.
Jana craHIig ycminiHo nponpaioBaia maibke 20 pokis,
3 OJHI€l CTOPOHM YCHINIHO JOBENa TNEePCIEKTUBHICTh
JAHOTO HAIPSIMKY €HEpreTWKH, a 3 iHmoi — BoHa Oyia
JUIL  KOHCTPYKTOPIB ~ poOOYO  MOJGIUII0  IpU
BUPOOHUIITBI OiJIbIIT BIOCKOHAJICHUX YCTAaHOBOK [2].

B cepemmni XIX cromitts y CIIA OGymno
1o0y10BaHO OlbIlle 6 MITBIOHIB MaJIX BITPO/BUTYHIB 3
OJMHUYHOIO  moTyxHicTio mo 0,75 kBt, ki
BUKOPHCTOBYBAIUCH JJIsI BUPOOHMITBA €JIEKTPOCHEPTii,
MiJHIMAHHS BOJY 1 BUKOHAHHS 1HINX POOIT.

Jns iHIMaHHS BOIH NepeBakKHO
BUKOPHCTOBYBJINCH  BITPOABUTYHH 3 CYLUIBHO
METaJiYHUMU BiTpoKoJiecaMu fiameTpom 3,7 - 4,9 M, sKi
obepTamucss Ha TOPH3OHTAIBHOMY Bali 1 BOJOMIIIH
MEXaHI3MOM [UI Opi€HTalil B HampsMKy BiTpy. Taki
BITpOKOJIECA PO3BHBAIOTH MOTYXKHICTH Oinst 120 BT mpm
MBUIKOCTI BiTPY 6,7M/c. I MoxyTp mimastn 160 n/xB.
Boau Ha Bucoty Oins 7 m [1, C. 21].

Birpoeneprernuni  ycranoBku (BEY) neemukoi
MOTY)KHOCTI BUTOTOBJLUTHCS TIEPEBAXHO 3 JBOX — abo
TPBOX JIOTIATOYHUM BITPOKOJECOM KPHJIbUACTOIO THITY,
3’€THAHUM 4Yepe3 PeIyKTOp 3 T€HepaTopoM IOCTIHHOTO
cTpyMy. BoHM 3a0e3nedyBanuch TaKOX CHCTEMOIO
aKyMYJIIOBaHHSI €Heprii, Haifuacrime axKyMyJIsTOPHOIO
6arapeero. Oxnak Oinpmricte BEY moumnarounm 3 1930
POKy Oyni BUTICHEHI €HEPrOCHCTEMOIO, siKa 3abe3rneunia
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LEHTPAJII30BaHUM EHEProlOCTa4aHHsAM OUIBIIICTD (epM
CHIA[1, C. 21].

Haii6inemoro nirouoto BEY Oyna ycranoBka “CMit
— IMyraem”. Ilicnst TpuBaJMX JOCTIDKEHH IO BIUTUBY
po3mipiB BEY na ii epexTuBHicTh, poBeaeaux y 1930
pomi, IlyTHeM TpWHIIIOB g0 BHCHOBKY, IO IS
OTpUMaHHS MiHIMaJbHOI ~ BapTOCTI BHPOOIICHOT
€JIeKTPUIHOI eHeprii HeoOXimHO BUKOpHCTOBYBaTH BEY
BeJIMKMX po3mipiB. Ilicast doro mpu ydacti Bigomoro
aeponnHamika KapmaHa 1 JMesKuX IHIIMX BYCHHUX BiH

pO3pOOMB  BITPONBUTYH BCIUKOI MOTYXHOCTI  JIJIS
BUPOOHMIITBA EJIEKTPOCHEPTIl 3 METOIO )KUBJICHHS Ail0901
enexktpomepexxi  Central Vermont Public  Service

Company. ®ipma S. Morgan Smith Company (M. Hopk,
ITencinpBaHis) 3ampoekTyBasia i BUIpoOyBayia y poOOTi
ycTaHoOBKY Ha modatky 1940 poxy. Ils ycTaHOBKa siBisiia
c00010 JABOXJIOTIATOYHE BITPOKOJIECO KPHUIHYACTOTO THITY
nmiametpoM 53 M i Macow 16 TOH, sSKe PO3BHUBAIO
noTyxHicte 1,25 MBT mnpm po3paxyHKOBifi YacTOTi
obeptanns 28 06/xs. [1, C. 22].

B kinmi XIX cromitrs B Jlanii Oyno Oinst 3 Tucsy
BITPO/JBHUT'YHIB, SKi BUKOPUCTOBYBAJINCh B
MIPOMHUCIIOBOCTI, 1 Ot 30 THCAY BITPOABUTYHIB IHIIMX
TUMIB, SKi BHKOPUCTOBYBAIHCH B OCHOBHOMY JUIS
moOyToBUX TOTpeO. 3arambHa iX MOTYXXHICTH CKIIagaia
oims 200 MBt. B 1890 pomi xepiBaunTBo Janii
MPUCTYITUIO JO BIPOBA/PKEHHS IIHUPOKOT TpOrpamu
po3Butky BEY Benmkoi motyxuocti. B 1910 pori Oymno
moOymoBaHo JeKiibka coTeHb Takux BEY. Bonm Oymun

OCHAIlleHI  YOTHUPHOXJIOTIATOYHUMH  BITPOKOJIECAMHU
niaMmeTpoM 23 M, BCTAaHOBJICHI Ha BEXi BUCOTOIO 24 M i
3’€IHaHI MEXaHIYHOI Tepeadyero 3 EIEKTPUYHUM
TEHEpaToOpM, pPO3TALIOBAaHUM OIS  OCHOBH  BEXI.

Po3paxyHKoBa MOTYXHICTh T'€HEpPaTOpa 3MIHIOBAJIACh BiX
5 mo 25 kBT.

B mepion mepmioi i Apyroi CBiTOBHX BiiH €Hepris,
sika BupoOmsutacst BEY Takoro Tumy, mokpuBania JMiie
HEBEIMKY YaCTHHY MOTPeOH KpaiHu B eleKTpoeHeprii. B
meid mepiog  Oygo  BCTaHOBIEHO, IO  BapTICTh
eJICKTpOCHepTii, sfka BHUPOOIAETHCS HA TaKid CTaHIIil,
MpuOIM3HO piBHA EKBIBAICHTHIM BapTOCTI MaluBa, SKe
CIOXHBAETHCS JIN3EIBHOIO EJIEKTPHYHOIO YCTaHOBKOIO
[1, C. 23].

[licns npyroi cBiTOBOI BIHM JaT4aHW PO3pOOWIH i
BUNpoOyBamM  Tpu  ekcrepuMeHtansHi  BEY 3
BCTaHOBJICHOK TOTyXxHicTIo 12, 45 1 200 kBT,
Npu3HadeHi g poboTH B  eHeprocucteMi. Bonn
YCHIIIHO BHKOPUCTOBYBAIHCH 10 1960 poky. Po3poOka
MPOoeKTy Oyja 3ynuHEeHa, KON BUSCHUIOCH, III0 BapTICTh
BAPOOJIGHOT  eJeKTpOoeHeprii  TNpuOJM3HO  BABIUi
TIEPEBUIyBaJia B TOW Yac €KBIBAJICHTHY BapTiCTh €HEPril
TEIUIOBOTO JIBUTYHA.

B kinmi 40-x 1 Ha mpoTs3i 50-X pokiB 3HaYHI POOOTH
1Mo po3poOIli Ta BIPOBAHKCHHIO BITPOCHEPTETUIHUX
YCTAaHOBOK  INPOBOJWINCH Yy  BenmkoOpuranii, B
pesynbrari yoro B mei mepiog y 100 Toukax Oymu
MIPOBEJCHI BHUMIpIOBaHHS Xapaktepuctuk Bitpy [1, C.
23].

B 1950 pomi kommanis Vorth Scotland Hydroelectrio
Board mpoBema  po3poOKy  eKCIIEpUMEHTaIBHOTO
BITPOJIBUTYHa  BCTaHOBJIEHOTO Ha  OpKHEHCHKHUX
octpoBax. J/lana BEY 0Oyma po3paxoBana Ha MOTYKHICTh
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100 kBt mpum mBuakocti Bitpy 15,6 M/c. Bona
MpairoBajga MPOTATOM HE JOBroro gacy y 1955 pomi
CITTBHO 3 JM3EIIBHOIO €JIEKTPOCTAHITIETO.

Y 1950 poui ¢ipma Enfield Cable Company
noOymyBana opuriHanbHi BEY Ty AHIpO MOTYXHICTIO
100 kBt i BcTaHoBuna ix y BenmkoOpwuranii i Amkupi.
Jlana ycraHOBKa Maja BEXYy BHCOTOIO 26 M i
BITPOKOJIECO JliaMeTpoM 24 M 3 MMyCTOTIIMMH JIOTIATKAMH,
SKI BOJIOAUTM BHUXIJJHUMH OTBOpaMH Ha KIHIIX. 3a
PaXyHOK BHHHMKAKOUYOTO MEpenaay THUCKIB IMOBITPS, SKE
MMOCTYIIa€  4Yepe3 OTBOpH Ol  OCHOBH  BEXI,
TepeMILyeThCS B3/IOBXK BEXKI 4epe3 po3TalloBaHy B Hid
TIOBITPsIHY TypOiHY 1 BUKHIAEThCA Yepe3 OTBOPH B KiHII

ngonarok. BcranoBineno, mo edekrtuBHicth BEY 3
IMHEBMATUYHOIO MEpeJaucio IOTYKHOCTI Mama Yy
MOPiBHSHHI 3 YCTaHOBKaMH, K1 BOJIOZIITH

BITPOKOJIECAMH 3BHYAHHOTO THUIy 3 TOPH30HTAJIBHOIO
BicCIO 0OEpTaHHS.

B nepion 1958 — 1966 poxiB y @panii moOymoBaHo
i mpamoBano jaekineka Benmkux BEY. Jlo Hux
BIZJTHOCATBCS TPH YCTAaHOBKM 3 T'OPU3OHTAJBHOIO BiCCIO
obepTaHHs TPHOXJIONIATOYHOTO BiTpOKOJIECca
KpPWJIbYACTOTO THUILY, SIKI MpaioBany nobmusy [lapmky 3
1958 mo 1963 pik. Ilepma 3 HuX Oyna po3paxoBaHa Ha
notyxHicte 800 kBT npu mBuakocti BiTpy 16,5 wm/c.
Birpokomeco niamerpom 30 M, reHepaTtop i cucTema
nepeaad 3arajJbHOI0 Macor 160 ToH Oynm po3TamoBaHi
Ha Bexi Bucororo 30 M. BEY Oyma 3abe3meueHa
CHHXPOHHUM T€HEepaTopoM Hampyrow 3 kB 3 wactoToro
obepranas 1000 o006/xB. mpu TOCTIMHIA dYacToOTi
obepranHa BiTpokomic 47 00/xB. 1 mpamoBaga Ha
3araneHy Mepexy 50 I'm, 60 kB [1, C. 23-24].

JBi iHIII yCTaHOBKM OynHM CHOpPY/DKEHI Ha MiBAHI
@panuii. MeHma 3 HUX 3 BITpOKoJiecoM JliameTpoM 21 m
i uacrororo obepraHHs 56 00/XB. mpamoBata 3
ACHHXPOHHUM TEHEPAaTOPOM 3 HOMIHAJIBHOIO YacCTOTOIO
obepranus 1530 06/xB. i po3BuBasa MoTyXHICTh 132 kBT
TP IIBUAKOCTI BiTpy 12,5 M/c.

B meii xxe mepionx y @paniii Oymo modymoBaHo i
BUIIPOOYBAaHO JEKIJIbKAa E€KCIEPUMEHTAIBHUX YCTaHOBOK
3 BEpTUKaJILHOIO Biccro obepranus [1, C. 24].

Ilin xepiBHMITBOM XioTTepa OyJ0 NPOBEIACHO PSII
pexoHcTpykuii BEY, B ToMy umcni psny BiTpokodiic 3
MOCTIHHOI0 ~ YacTOTOK  OOepTaHHI 1  CHUCTEMOIO
peryioBaHHsS TOBOPOTY Jiomarok. Jlist BiTpOJBHUIYHIB
BUKOPHCTOBYBAIUCH JIETKi CKJIOIIACTHKOBI 1 TUIACTUKOBI
JONATKH; TEHepaTop  BCTAHOBIIIOBAaBCA Ha  BEXIi
BUTOTOBJICHIH 3 MyCTOTIJIOT TPyOH HEBEIMKOTO JliaMeTpy,
3aKpiIUIEHO] JPOTSHWMH pO3TsDKKaMu. HaiiGinema i3
BEY, skxa possuBama 100 xBT mpm mBHAKOCTI BITPY
8M/c, ycmintHo mpamroBana B nepiox 1957 — 1968 poxkis.

Konctpyxkmii CKJIOIIJIACTUKOBUX JIOTIATOK,
BCTAHOBJICHUX HAa HEBEIWKHUX OMopax, 1 MOXKIHUBI
MOIIKO/DKEHHST  JIOTMIATOK ~ JIOCTi/DKYBAJIUCh B IHIIHMX

KpaiHax Ha BITpOABUTYHaxX BeJIHMKUX po3mipis [1, C. 24].
B pesymbraTi  pi3HMX ~ pPEKOHCTPYKLIA  Ta
JIOOTIpaIlIOBaHb, SIKi BiJOyBaINCh B PI3HUX KpalHaxX CBITY

3 ™eroto migumeHHs KKJ[ BirpoxBuryniB Oymn
OTpHMaHi HaCTYyIHi X THIH:

3 TOPH3OHTAIBHOIO  Bicclo  oOepTaHHsd,  fKa
napaJiesibHa HaIpsSIMKY BITPOBOTO MOTOKY

(3aCTOCOBYETHCS y 3BHYAMHNX BITPSIHUX MIIMHAX);



Herpanumiiiai mxeperna eneprii (BITpOBi IBUTYHH)

3  TOpPH30HTANBHOI  BiCCIO  OOEpTaHHS,  sKa
MCPICHIUKYISIPHA ~ HANPSMKY TOTOKY  (CXOXi 1O
BOJISTHOTO KoJIeca);

3 BEPTUKAIBHOIO BicCIO obepTanHs,

MIEPIICHINKYIISIPHOIO HAIPSIMKY BiTpoBOTO TIOTOKY [1, C.
24].

BiTpoaBuryHu po3pi3HSIOTBCS IO TUIy 1 OymoBi
BiTpOKOJIeca i HOTO TIOJIOKEHHS B BITPOBOMY TTOTOII i
yac pobotn. HaiOimbml IMMPOKOro BHKOPUCTAHHS
HaOyJIM KpWIBYacTi, KapycenbHi, pOTOpHI Ta OapabaHHi.
Kpunbuyactuii BITpOABUTYH BKIJIIOYA€: BITPOKOJECO 3
JIOTIATKaMH, SIK€ 00CpPTAEThCS B BEPTHKAJBHIN ILTONIUHI
MEPIICHANKYISIPHO JIO HANPSAMKY BITPY; MeEXaHi3My
peryioBaHHS Yucaa 00epTiB BiTpoKojeca, BiHIpo3H abo
IHIIOTO MPHUCTPOIO, SIKMH CIYXHTh JJIs HaBEICHHS
BITpOKOJIeca Ha BiTEp, OMOpPY, MEXaHi3My IS IyCKy Ta
3YMMUHKA BITPOABUTYHA. B  3amexHOCTI Big Tumy
BiTpOKOJieca 1 WOTO IIBHIKOXiTHOCTI  KPHJIBYACTi
BITPOJIBUTYHH TIOJUISIOTHCSI HA TPH TPYIIH:

OaraToyomaTovHi (TUXOXiTHI 3 YHCIOM MOJIYJiB
MeHIIe 2, ToTyXHicTo Bif 0,4 10 6,4 K.C);

MAJIOJIOTIATOYHI TUXOXiJHI, (JIepeB’THO-METAICBOI
KOHCTPYKLil, B TOMY YHCJIl BITPOBI MIJIMHH 3 YHCIIOM

(1982).

KupromatoB A.1.  Hcnoavzosanue

MOJIYJIB MEHIIE 3, HOMiHAJEHOK MOTYXHicTIO Bin 0,96
1o 24 x.c.);

MaJIOJIOTIATOYHI IBUAKOXIAHI (3 YHCIOM MOIYJiB
MeHIIe 3, HOMiHaJIbHOIW TOTYXHicTIo Big 0,26 g0 105
K.C.).

HayxoBi mocnmipkeHHS TOKa3aiw, MO0 YAM MEHIIE

JOTIATOK y [JBUTYHAa, THM Kpamle, 1 TEOPETUYHO
ONTUMABHAM €  OJHOJONATOYHUH  JBUTYH 3
MPOTHBOBArol0, OCKUTBKA B IIbOMY BHIAIKy HE

CTBOPIOETHCS TypOyieHis, sika 3mennrye KK/I. [Ipoextn
TaKMX BITPOIBHIYHIB CTBOpIoBanmuch B 30- Ti pokwu, aine
10 pI3HUX TMpHYMHAX, B TOMy 4YHCIi 1 1O
KOHCTPYKTHBHUX HeENIOJIKax (Baxkke OajlaHCyBaHHS),
MIPaKTHYHO HE BUKOPHCTOBYIOThCA. Ha choropHimHin
JIeHb B TPOMHCIIOBIM  BITpOCHEPTETHIII  HAWOLIBII
MIOIIMPEHUMH € TBOXJIONIATOYHI BITpOABUTYHH [4,5].

AHami3youn BCe BHUINE CKa3aHe MOXKHA 3pOOHTH
HACTYNHMIl BHCHOBOK, IO IIPOIEC CTAHOBJICHHA Ta
PO3BUTKY BITPSHHX IBUTYHIB OyB TiCHO TIOB’SI3aHHU i3
PO3BUTKOM CYCIIBCTBA, SKE IIOCTIHHO HaMaraiocs
YIOCKOHAJIUTH 3HApsAs CBO€l mpami Uil 3MEHIICHHS
3aTpaT BJIAacHOI eHeprii.
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In the given article the process of becoming and development of wind engines, and possibility of their use is
considered for the necessities of agriculture and world industry.
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