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MNPEAMCNOBUE K PYCCKOMY U3LAAHUIO

C navana 70-X rojioB B psifie PasBHTHIX KaNUTANHCTHYECKHX crpas
MPHCTYNHIH K paspaboTke M peanu3amiyd J0JATOBPEMeHHHX  HAIHO-
HAJLHEIX 3HepreTHUECKHX NpOrpaMM, HanpasJieHnuX Ha 3ddeKTHBHOE
YAOBJETBODeHHe NOTPEGHOCTEH B 9HEPrHH N NPeOjOJelHe 3HepreTH-
UecKoro KpusHca 3a cuer coOCTBeHHBIX pecypcos. ITockoanky Hedrs-
Hoe TOINIHBO CTAaHOBHTCS Bee Ooliee aedHUMTHHIM, npobaema pelaer-
€A NyTEM H3BbICKaHHA CNOCOGOB CYLIECTBEHHOTO YJayullleHus HCMOJL30-
BAHHSA TPafHIMONHBIX BHIOB TOMJHBA, nosuiuesns KITJ] suepretuuec-
KHX YCTAaHOBOK, HaXOXK/eHHs TNPHHUMNAAJILHO  HOBHX METOJOB
NONTyueHHs | NPeoGpa3oBauus’ IHEPTHH, pacUIHpPenHst MacuiTaboB HC-
NOJIb30BAHHS HETPAJIHIHONHEIX 3HEPTOPecypeos.

Takas crpaTerns Xapakrepsa A MHOMHX CTPaH, OAHAKO 0COGCH-
HOCTH 3KOHOMHKH, HaYUHO-TeXHHUeCKHII MoTeHuMan, reorpaduueckie,
KIHMaTHUeCKHe H JPyrHe yCJOBHHE ONpPeledsiiOT B PasHblXx CTpamax
BEAYVHIYIO POJIb TeX HJAH HHBIX COCTABJASIOIIHX JOAroBpeMeHHbIX 3ll(‘p'
reTHYeCKHX MporpamMm.

B pamkax stux nporpamm Govibiioe 3uayenne npHiaeTes BO30OHOB-
JAIONIHMCS  SHepropecypcaM, B MepByIO ouepeln 3ueprian CoaHuma H
BeTpa, TemioTe 3eMHuHX Help. PaGoTul no uX HCMOAL30BAHHIO H NOBHI-
uenHio 3PHEeKTHBHOCTH COOTBETCTBYIOIUHX YCTaHOBOK MPOBOAATCH B
CIUA, BeaukoSpuranuu, Kanwaze, ®pannuu, ®PI, Ulsenun, Tanuu
H B ApyruX crpanax. B nocaesnse rofn sHaunTeabHOE BHHMAaHHe NpH-
MEHeHHIO BETPOBHIX H COJHEUHHIX YCTaHOBOK YAENSIOT MHOTHE Pa3BH-
BajoutHecsi rocyrapersa. ITo nenoiimsim nanuwm IOHECKO # Mupo-
BoOH 3neprerHueckoli kondepenuun (MHUPIK) B 1979 r. todbko na
HCC/IENIOBAHUA B 3TOH 00JacTH N0 MPOrpaMMam, paspaboTanuuiM u
npunaTeM B 63 cTpaHaX, wspacxogosano Godee 500 Man. J04J., H3
Kotopux 60 % npuxoiures na zomo CLIA.

HHTeHcHBHO pa3dpabaTbiBaloTest npoaeMbl pasBHTUSA HeTpaauIHON-
Hoi sHepreTHkH B Haweil ctpae. OHK PEMIAIOTCS B PAMKAX KOMILIEKC-
HBIX HAaYUHO-TeXHHYECKHX MPOrpaMM, paspafaThiBaeMuX N0 PYKOBOJ-
creoM l'ocynapcrsennoro komurera CCCP no Hayke u TeXnuke H
peajiH3yeMBIX pasJHUHEMH MHHHCTEPCTBAMH H BejoMcrBamu., B Oc-
HOBHBIX HAMNpPABJIEHHSX SKOHOMHYECKOTO W CONHAJALHOTO  DAa3BHTHS
CCCP na 1981—1985 roas u na nepuox mo 1990 rona, nprHSTHX
XXVI cwvesgom KIICC, npeaycMOTpeno yBeganudTh MACIITAGH HCHOML-
30BAHHA B I|ap011HOM X03HCTBE BOSO6IIOB-7|ﬂlOIuHXCﬂ HCTOYHHKOB anep-
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rui (THAPABJAHYECKOH, COJHEUHON, BeTPOBOIL, reoTepMadibHOi) H Co-
BCPILENCTBOBATL METOALl NpeoOGpa3oBaHus M Tiepelaul SHEprHY. Yro-
Gbl HA MPAKTHKE YCKOPHTb pellleHHe STHX 3ajay, PacliHpPAIOTCs (QyH-
AaMenTadNbHEle M MPHKJAAHHE HCCJeJ0BaHHs, paspabaTHBaloTCs Npo-
exTh 00.1ee 3QHeKTHBHBIX TEXHHYECKHX CPE/CTB, BEIETCH CTPOHTEb-
CTBO ONBITHEX YCTaHOBOK.

VenexH, KoTopule HMEIOTCH B PelleHHH NepeuHcieHHulx npobiaem,
NporHo3kl PasBHTHA HCNOJb3OBaHHS HETPAAHIHOHHBIX ~ HCTOUHHKOB
9HEPrHH YKa3bBAIOT HA MEPCNeKTHBHOCTh 3TOr0 HANpaBJICHNS H Ha TO,
uTO K KOHIlYy BEKa 3a cYeT THX 3Hepropecypcos moxkHo Oyier obecne-
ulHBaTh 3HAUATENLHYIO YaCTh HEPreTHUeCKHX moTpefHOCTel yenoBeye-
crBa. [1o oleHKaM CneuHasucTOB PasHLIX CTPaH 105 3HepruM, nojayya-
eMofi 3a cuer Hcmoan3oBamus 3Heprud Cosmpa H Betpa, B 0bLieM
MEpOBOM 3HeproGanance 3a 20 Jaer moxer pospacrn 10 5—7 %, a B
HEKOTOPEIX CTpaHax, pPachnoJOXKenHux B 0co00 6.arornpusiTHuIX Perso-
Hax, ellle BHIle,

B sHeprerHuyeckHX ApPOrpaMMmax pasHuX CTPAH NpPeiyCMOTPeH 3Ha-
yHTEeABHLE 00beM HeeqefoBanuil H pa3paboTOK B 061aCTH BeTPO3Hep-
rernkd, OHu nanpasiiensl Ha BHOOP HauboJee NEPCUCKTHBHBLIX 30H H
pafioHOB, XapakTepH3yOUIKXC BHCOKHM NOTeHIHAIOM SHEPrHH BeTpa,
pa3pafoTKy MeToi0B 3M(EKTHBHOrO npHMeHeHHWs BeTpO3HEpreTHYec-
Kux ycranosok (B3Y), cosnanue HOBbIX TEXHHUECKHX CPEIACTB H CHH-
AeHHe HX CTOMMOCTH C I(€JbI0 CYLIeCTBEHHOTO YJyULIeHHS SKOHOMH-
YeCKHX MOKajaTenel M MOBHIIEHHA HALEKHOCTH 3HEprocHalKeHus
norpe6uredeii, ofecneyenre BLICOKOH KOHKypentocnocodHocth BIY
pH CPaBHEHHH C TENJIOBHIMH H rHAPABJIHUECKHMH 3JEKTPOCTAHIHAMH
¥ arperaTamu.

B stux paspaboTKaX aKueHt 1eNaeTcd Ha Co3JaHHe YCTaHOBOK
Goabliofi MouHocT (npumepHo ot 100 kBt no 2—3 MBr), npennas-
HaueHnbiX Aasi BLIDAGOTKH 3JEKTPHUYECKOfi 3HEPrHH, NPH 3TOM pac-
cmaTpusalotes HanGosiee NepenekTHBHLIE CXeMbl HX HCNOJL30BAHHA —
napanneasnas pabora B 3nepreTHueckux cumeremax. PaspaGortka Ta-
KHX VCTAaHOBOK IpeicTaBiaserT co6ofi 10CTATOYHO CJAOKHYI0 HAY4HO-
TEXHHUECKYIO 3alauy, peuleHde KOTopoi Tpebyer BuiModnenus Goib-
IIOr0 KOMINIEKCA TEOPETHYECKHX M 3KCINEePHMEHTAJNbHHX HCClen0Ba-
HHH, ONHTHO-KOHCTPYKTOPCKHX PaBOT H TEXHO.IOrHYeCKHX pa3paboToK,
a Takxe 000CHOBAHHS METOAOB OPraHH3amud TNPOMEILJIEHHOTO NPO-
H3BOACTBA psifia CJOMKHHX mojcHctem BIY, B nepsyio ouepeib BeTpo-
KoJiec $O0JILLUIOrO AHAMETPa, 3JEKTPHYECKOro o6opynoBanus, MeXaHHs-
MOB NPHBOLA H YNPaB/IeHHs, YCTPOHCTB KOHTPOJS W aBTOMAaTHIAIHH
pPexHMOB paboThl.

CaoxHocTh peulentst MHOrHX 3afau oOyc/opuJa npHBiederHe K
HHM B psijge 3apybeskuulX cTtpaH, B yactHocth B CLIA, kpynuuix dupm,
NPOEKTHO-KOHCTPYKTOPCKHX OPranH3alnii ¥ yHHBEPCHTETOB, yueHHX H
KBaJIM(HIMPOBAHHBIX CMEUHaNHCTOB B 00JacTH 3HEPreTHKH, aspojH-
HAMHKH, HALEKHOCTH, NEKTPOTEXHHKH, CHCTEM YNpPaBAeHHS H Jp.
HekoTopeie pazpaGortki OCyleCTBASIOTCA MO KOMIIEKCHBIM I1aHAM
MEXNYHAPOAHOrO COTPYAHHYECTBA, B XOA€ KOTOPHX MNPOHCXOAHT TaK:
e HWIHPOKKE oOMeH nayuno-treXxHuueckoi Hndopmaie.
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310 HallIo, B YacTHOCTH, OTpaXKeHue B TOM, 4TO 3a mocJelHue
7—8 JeT 3HAUNTENLHO BO3POCIO KOMMYECTBO nybaukanuit no pasauy-
HHIM BONpOCaM BETPOSHEPreTHKH, B Nepsyio ouepelb OTHOCHUIMMCR K
KPYNHOMACWITaGHOMY HCNOJIB30BAHKIO SHEPIHH BeTpa A4s NPOH3BOA-
CTBa 3/eKTpHuecKoi SHepruu. Ma knur, ony6/IHKOBaHHBX B 1979—
1980 rr., naunGoablumiy fHTepec npefictasasior: «Windenergie. Fine
systemanalylische Bewertung des technischen und wirtschaftlichen
Potentials fiir die Stromerzeugung der Bundesrepublik Deutschlands
L. Jarass, L. Hoffmann, A, Larass, G. Obermair, Heidelberg, 1980,
S. 272, u wacrosmas KHHIA, nOCBAmennas HOBelmHM pa3paboTKam,
NPOBeNeHHLIM raaBubiM o6pasom B CUIA B o6aacTy HCTO/1b30BAHNS
SHEPIuW  BETPA, PYCCKHII COKpaIeHHHI nepesol  KoTopoii npetsa-
TaeTcst BHUMAHHIO COBETCKOTO YHTATeIs,

Kunra npencrasasier coGoit NOJAPOGHBA HAYYHO-TeXHHUECKHH 06-
30p Haubogee BaKHBIX NIPOEKTHO-KOHCTPYKTOPCKHX Pa3paGoTOK, BEI-
noanennsix B CIIA 8o sropoii nonosuse 70-x ronos no B3Y Goabmoii
MOWIHOCTH, i NO3TOMY €e MOXHO PaccMatpHBaTh Kak KO/NIEKTHBH b
TPYA B 061aCTH KPYNHOMACIITAGHOrO HCNOMB30BANHS BeTPO3IHEPreTH-
HECKUX PeCypcoB A5 BEHPaGOTKH 3/1€KTPHUYECKOf SHEePruu.

TAHYHTENLHON OCOGEHHOCTBIO ONHCHBAEMEIX HCCJENOBAHMA 5.
€TCst TO, YTO B KayecTBe NMPHOPHTETHOrO KPHTEPHS OLEHKH 3IKOHOMH-
UECKOH 3(P(EeKTHBHOCTH HCNONb30BAHKS SHEPrUH BeTpa HPHHUMAETCH
CTOHMOCTL 3.1€KTPO3HEPruH, BHpabatusaeMoii BAY. Bosnimoe BHHMA-
HHE YNeNACTCH peCypcaM BeTpa, ero KafacTpoBHM m SHEPreTHYEeCKHM
XapaKTEPHCTHKAM, HOBHM CXeMHHM H TeXHHYECKHM peliennsM, Meto-
Aawm ucnoavsosanns BOY, asponunamuke serpokogec u GauleH, cucre-
Mam ynpassenns, HyxHo cornacutses ¢ ocnosHof KOHLeNHeH 0 ToM,
4TO MacIUTabhl HCMOAb30BAHKA SHePriu BeTPA B MePCneKTHBe 3aBHCAT
B NICPBYIO Ouepelb OT TOr0, HACKOJBKO YIACTCS CHH3HTH CTORMOCTS
B3Y u npousBoanMoir wmu JHEPTHH 1Mpy oGecrnieuennt Bcex TpeGoBa-
HHE K Ka4yecTBY H Ha/JeXKHOCTH SHeprocHabxenns, npeabsBIAeMbiX
NOTPEGUTENAMH 1 SHEPTeTHYECKHMH CHCTEMaMu. D10 JONKNHO  OHITL
AOCTHTHYTO B CJOMKHWX YCAOBHAX 9Kcnayartauun BIY u, g 9acTHOCTH,
Ges nocrosimnoro npucyreTBHA nepconana, a b NPH NepPHOLHIECKOM
obeayxuBanun. Munnmusanus 3aTPAT u H3NEPKEK PaCCMATPHBACTCH
B KauecTBe riaBHON 3amaum TIPOEKTHO-KOHCTPYKTOPCKHX PaspaGoTox,

HocrouncTom anasercss Takie naapune s Kaxnoli riaBe KHHTH,
KaK Npasuio, y6eanTeNbHbIX BHIBONOB § PeKOMenaanui, CcHAOK na
OGIHPHLIT nepeuens auTepatypi. Ilo HanGosee BaXXHHM BOIpOCaM
KpaTKO M3JaraloTcsi MeTo/0.10rHs NOAX0A0B | BHIMOJHEHHbIX Heeaeno-
BaHull, METO/B, HCNOMb3OBAHHBIE NPu aHATH3e H OleHKe CXeM, KOH-
CTPYKILHE, NpPONECCOB n sBaeHusi, 10 jpaer BO3MOKHOCTL YHTATETIO
KPHTHUECKH pacCMaTPHBATL Peay.bTaThl PaspabOTOK u ClesaHHbe Bhi-
Bou. OTcyTCTBHE B KHure TEOPETHUECKHX BHKAAA0K PaclIupseT Kpyr
unTarenel, 11 KOTOPHX Ona MpejHa3HAueHa.

Ias coBerckoro umrarens nauboablwuii HHTepec MOTYT npeacra-
BHTL MPEQIIECTBYIOUHH TeMATHUECKOMY DACCMOTDPEHHIO BBOMIBI OG-
30p € H3MOKEHHEM NPHHIKANHANLHEIX MOJOKEHH#i U OCHOBHOfN 110,10~
THH, OTHOCAIIMXCA K MEPCNeKTHBAM HCNOJAbL30BaNHHSN SHEPTHH  BeTpa,

10

KOTOpbl€ OIEHHBAIOTCA B IIEI0M MOCTATOYHO O0GBEKTHBHO i 06}:]8;‘(&)!(}1-
paiollle, TVIaBhl, NOCBsiNeHHHE BHOOPY YUacTKOB H 30H /LIS paaMene-
qust BOY, n oneHke 3KoHOMuuecKofi 3DhEeKTHBHOCTH HX TPHMEHEHUs,
a TaKKe MaTepHanbi 0 pa3paboTKaX BEeTPOKO.JEC 607lb!110'1‘0 ,maM(;sz}
# Molnbix BIY, BLmoHenHEX napajienbio aByws Kp)nnbl.\/l}(i‘ Hp
smamu CIIA General Electric Company n Kaman Aerospace Corpo-
rahﬁ%umeumenhno K YCAOBHAM, CAOKHBIIAMCH B HAIeH cTpaHe, feil-
CTBYIOLIAM TapupaM H IeHaM COOTHOLIEHHE CTOHMOCTeH pasanyHbIX
cucteM BOY MoMeT HECKOBKO OTHYATBCH OT TAHHBIX, NPHBELCHHHIX
B KHure. 3T0 OTHOCHTCS H K YCTAHOBJIEHHIO 30H, NMEPCMEKTHBHHIX 1%
rcnoab3oBadust BAY, u oneHke uxX BETPOBOro pexiMma.

B KayecTBe MOJOKHTEIbHON CTOPOHH KHHIH CeAyeT Takmxe OTMe-
THTb TIO3TanHOe H3JOXenHe psija Pasflenos, BHpaKaloweecs B Cie-
ayiouteM. B nawase Kuuru B cBogmOM 063ope KpaTKO  H3I0KeHbl
OCHOBHblE KOHIENIHH H Pe3yJsbTaThl HCCJAeT0BaHWH H paspaboTok mo
BCeM OCHOBHBIM BONPOCAM, paccmaTtphuBaeMuM B KHure, CiresaHo 3To
¢ yueroM 0Owero COCTORHHS H NEPCNEKTHB Pa3BHTHH QHQPTGBHSK;;
CIOA. B nocaenyiownx raaBax Gopmyaupyiorcs Tpebosamnms K
H ee cHCTeMaM. )JTH TPeGOBaHHS ABJIOTCH PE3Y/ILTATOM Pa3pabOTKH
KOHllenTyaanb& NPOEKTOB H ONTHMH3AIHH NapaMeTpOB, OTOOGPAHHEX
ANA AHANH3a KaMuMoil KOHuemud. 3ateM nojApoOHO OMHCHIBAIOTCH
npeaBapHuTeabnbie npoextsi BAY. Ha nandom 3tane stu BeTpoycTa-
HOBKH JOJKHBl PAacCMAaTPHBAThCH B KAUeCTBE He KOMMePHeckmX, a K-
CNepHMeNTaJbHbIX O6HEKTOB, KOTOpLE MOCTPOEHH MJH OyayT coopy-
Kenbl IR Henell HCCeN0BaHHA, YTOYHeHHs PAla AaHHBIX, BO36YKie-
nis Goabutero nurepeca K BAY 4 ux npuMeHenmio co CTOPOHH aaMu-
nuerpami aneprocacteM. ToabKo nocae moaydenus XapaKTepHCTHK i
IKCIIYaTAUHOHHBX [MOKa3aTeqeil ONBITHBIX YCTAHOBOK H BliecelHs
HEOOXONMMBIX YCOBepPIIEHCTBOBANUI B KOHCTPYKIHIO OYAYT pemlaThes
npo6aeMsl WX THPaXKHPOBAHHA.

Caeyer noadepkHyTh, 4TO PS/l BONPOCOB, OTHOCAUHXCH K BETPO-
BOMY Kajnactpy, paboTe BeTPO3.IeKTPHYECKHX CTaHIHI B 9HEpProcucre-
Max, BHGOpY 3HEPreTHYecKoro 060pyn0BaNHs, a3pPOJHHAMIKe BeTpO-
ABHrarefed, HINOXKeH B OTEUECTBEHHOR JuTepaType NoJHee u Ha GoJiee
BbICOKOM HayuHO-MeTonudeckom yposHe. Onu 6a3npy|o-rc’u na pe':;y.nbf-‘
TaTax (YHAAMEHTAJNbHEX HCC/E10BAHHH, BLIMOJHEHHHIX B Hallle
crpane B 1955—1975 rr. B LLATH, BHHUH snektpudukanun cenvckoro
xoasfictea, BHUH anextpomexannkn, B unctnTyTax Axkagemufi Hayk
Vabexckolt n Typkmenckoir CCP.

IMpuusATOE B KHAre H3JI0XeHHe MaTephana OO0BACHACTCA TeM, UTO
raBHOe BHHMAaHHE AKIEHTHDYETCS HA pPe3yabTaTaX NPOEKTHO-KOHCT-
PYKTOpCKHX pafoT NO cO31anuio BETPOIEKTPHYECKHX cTannuii (BAC)
C TPaJUHONHEIMA BeTPOKO/IECaMu KPHLILYATOrO THIIA, BPAIIAIOUIAMA-
C# OTHOCHTE/ILHO rOPHU30HTAJIbHOIT OCH.

B 10 e Bpems B KuHre npHBefeHH! CBefeHHS O BeTPOIBHrATESIX
Tapse, Betpokosecax ¢ auddysopHuM ycmauteaeM, IeHTPAJbHEIM
obTeKaTeseM i BUXPEBHM KOHIEHTPATOPOM, 06 yCTAHOBKAX C Tax Ha-
3bIBAEMBIM «MHOrOCTYMEHUATHIM» ABHCATENEM H C 3JeKTPOLHHAMHUEC-



KHM THADABAH4ECKHM renepatopoy. [Tono6usie MarepHagabl B OTeuecT-
BeHHOIi JIiTepaType NpakThuecKu Pakee ne H3NAraldHCh H A MHOTHX
COBETCKHX 4HTaTeNel ABASIOTCH HOBBIMH,

Mo nameny wuenuio, CJenyeT 06paTHTL BHHMAaNHe Ha OguH 13 nox-
XOA0B H COTJACHThCA € BaXKHOM KOHLeNnweH, MPpoBOAHMOR B Kinre,
3axaouauecs B ToM, urto KOHOMHUECKHIE 3PdeKT oT Henosn3osa-
nis BAY npoasasercs ne toanko n IKOHOMHH 1ePHUHTHOrO HedTsHO-
TO TONIHBA, HO M B YMEHbIUCHHH KANHTAABHBIX BAOKEH BCJIEICTBHE
TOro, 4TO Npu BR/W4Yenun BIY g IHEPTOCHCTEMY H3MEHRIOTCH COCTAB
i HOMeHKAaTypa ee 06opynoBanus u psn AOPOTOCTOANNX SHEProycTa-
HOBOK, HCMOMb3YIOMHX KHIKOE HAN TBEPLOE TON/IHBO, MOMKET ObITh
HCKIOUEen Hiln 3aMenen 6o/ee 1elleBbiyy.

“IELYeT 3AMETHTB, YTO 10 HEKOTOPHIM BOTpOcaM (KakK rpasuJo,
He ouenn MPHHIHITHANbHBIM HJIIH OTHOCHIHMCS K MC'TOIJ.OJIOI‘HM) B3ras-
Abl COBETCKHX BETPOSHEPreTHKOB H MOAXO/M, H3J10Kenibe B 0630pe,
le ABIAIOTCS HAGHTHUHBIMH, DTO BH3BaNO PALOM NPHYHH, B TOM yuc-

A€ PASIHUHEM B COUMABHBIX, reorpaduuecKux i APYTHX YCJOBHAX B
CCCP g CIIA. Takoe 110MI0KeHHe C ouenkoll psiza  Kowpenumii pe
AOIKHO CMYWIaTh YHTATeNs, a HANDPOTHB, MO3BOJSET Ha OCHOBE Comno-
CTaBACHHS MHEHHHl Jyullle YSCHHTL CYmHOCTH ABJEHHI, NMoaX0n0B W
pesgwm"am pa3paborox.

KauecTse OLHOTO H3 NPHMEPOB MOKHO NDPHBECTH TOT daxkr, uro

B 0030pe paccMaTpHBAeTCH raaBHbIM obpazowm THAPOAKKYMYIHPOBa-
HHE SHEPrHii Berpa, a NpuMeHeHHIO BechMa NePCIeKTHBHOrO BOAOPOL-
HOro aKKYMYJIHPOBAHHS, T. €. IPOH3BOACTBY BOIOPO/AA 32 CUeT HCMOJDL-
30BaHKs IHEPIHH OT BETPOYCTAHOBOK NOCACAYIOIIEMY €T0 CKHIAHNHIO
B TEIIOBBIX 3JEKTPOIHEPreTHYECKHX YCTAHOBKAX, YAGJIEHO OTHOCH-
TEIbHO MaNo BHHMAHHA,

Moxuo NIPEANONOKHTD, UTO, NO-BHAHMOMY, B CBSI3H C 0630pHEIM
XapAKTEPOM KHHIH H MHOTOMHCJAEHHOCTHI) YUaCTHHKOB pa3paboTok,
paccvMatpuBaeMblX B HeH, OPHrHHAA KiHrn COAEPHKHT 3HAYHTENbHOE
{HC0 TIOBTOPOB H HEKOTOPHE NPOTHBOpeuyBhle yTBepxKaenns. B pyc-
CKOM M3LAHHH 3HAUHTEBHAS HX YACTh HCKJIOUEHA, 3 B Tex cayuasx,
KOria aro no KakuMm-1H60 NPUYHHAM Heap3s Gbino C1eaTh, AaHbl Co-
OTBC‘I’CTBYIOILUIQ KpaTkue NPpHMEYAHHA HaH pa3baCHeHHH.

B npouecce PEAAKTHPOBAHHS KHHIH OblJ0 NpH3HAHO neaecoobpas-
HbIM CleIaTh HEeKOTOPHIE COKpaieHHs undopMauin, ne npencrasasnio-
lLeff CYILECTBENHOrO HHTepeca Anst GOAbIIHHCTBA COBETCKHX UHTaTe-
neil. Mckamouena raasa, ornocsumasion NPHMEHEHHIO  YCTaHOBOK
neGoAbIIOH MownocTH Ha (depmax u B cennckoi MECTHOCTH. D10 Mnpo-
AHKTOBAHO TeM, YTO aHAMOTHUHblE OMHCAHHS HMEIOTCH B psfe KHur
COBETCKHX aBTOPOB, H31aHHBIX paiee.

B pycckuil nepesox me Braouena TaKiKe NOCAEAHSAA rJaBa, B KO-
TOPOH PACCMATPHBAIOTCSH HEKOTOPbIE CHELHANbHbIC BONPOCH  (HOpHaH-
U€CKHe aCNexTnl, NpoG/ieMbl, CBsi3aHHble C OBUIECTBEHIbIM MHenHeM
OTHOCHTEILHO YCTAHOBKH KPYNHBIX BETPOABHTaTedell W OwmeHKoil HX ¢
TOUKH 3DEHHS 3CTETHUECKOTO BAWSIHHA Ha OKpy:xaloiyw cpeay). dto
BLISBAHO PABIHYHEM MOLXOAOB H METOAOB peleHHH 9THX npodiem
8 CIIA u CCCP.
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[Ipn (epesoje H PelaKTHPOBAHMH KHHIH PsA TEPMHHOB, Ilpmtl::
AREMBIX 33 pyGexoM, HO HENPHBHYHBIX 117 COBETCKOro lnwa'rem,";aon
MCHEH TEPMHHAMH H OGOSHGHQIIHHMH. NnpHMeHAEeMbIMH B OTe4YeCTBEl PR
cnewnaabioil anteparype. Tak, BMeCTO TepMHHA «POTOPHAs CHCTE! 2
p CCCP npuMensior na3panue «BeTPOKOJECO®, BMECTO «KO3D(HUHEH
T4 MOMHOCTH»— «KO3(DQHIHEHT HCNOAb30BAHHS IHEPIHH BETPa» W T. :L:
B opuriinade 0630pa HCHOJAL3YETCH HECKOJABKO TepMHHOB, uTuocauun;
¢ K BeTpoyctanoBkam: «Goubluas BeTpOSuepreTHlleC{(‘?_ﬂ dcucgemra ;
«cHeTema npeofpasosanna suepruil serpa» (WECS—Win nergy
Conversion System), «serpoycranoBka». B pycckom nepe%oé'L; vaute
NPHMEHSETCH TEePMHH «BETPO3/IEKTPHYECKAs ycTaHoBKa» ( ) nau
HA3BaHHE ¢BETPOIEKTPHYECKAR CTAHLHA» B TeX cayuasx, Koraa pag-
CMOTPEHHE BKJIIYAeT TaKKe BCE IEKTPHUECKoe oﬁopynonau'ue, Heo
XOAHMO€ JJisi HCNOJIb30BaHHsSl BETPOYCTAHOBKH B SMEPTETHIECKHX CHCTe-
max. Bo Bcex cayuasix, KOraa prepsbie A€14eTCH 3aMeHa TeX HJH HHbIX

B, 1aHbl COOTBETCTBY IOILHE PA3LACHEHHS,

-rcpam:g"}éx npuBeaen nepezeub nando/iee BaXKHbIX HCTOUHHKOB, KOTO-
phle HCTOIb30BAMEl NIPH €€ COCTABAEHHH M HA KOTOPHE CleaaHbl CChbli-
K“'Hsnamqe 3TOW KHHIH Ha PYCCKOM #3blKe naeT BO3MOKHOCTY COBeT-
CK()M)' HHTATENI) O3HAKOMMHTLCH C TEMH KOHLENIIHAMH, RKOTOPhIX IBIDSI;'
aepxusatores crnegnaauctel CIIA B oGaacTu  ucnoansosBanus :
60ABIION exHHHIHON MOWHOCTH, H C NPOEKTaMH nandojee MOUIHBIX
oneiThblX BIY, paspatoraunsivu 8 CHIA B nocaexnne roapi,

KosnuecTsennble B KaueCTBEHHBIE OIEHKH HCIOAb30BAHHA 3HEPTHH
BeTpa, pe3yJbTaTH anann3a NPHHIHIHAABHBIX CXeM H _xoncrpyx‘rua:
HBIX pemennﬁ. LanHble MQT@OPO:'IOI‘H‘!QCKHX llaﬁ.ﬂlOD.CHl(H H p;m‘a 3}('
COePHMEHTAVIbHBIX HCCNELOBAHHH 6yﬂy1‘ NONEe3HbIMH  1ad HayuHbIX
paboTHHKOB, CHEWHAJHCTOB, PaboTAloUHX B obnactu SHEPreTHKH W
HCMOJAL30BAHHSA HETPALHIHOHHBIX IHEPropecypcoB, HHIKeHEPHO-TeXHH-
YeCKHX PAabOTHHKOB, 3aHATHIX NPOCKTHPOBAHHEM H NpPHMEHEHHeM BeT-
POIHEPreTHUECKHX YCTAHOBOK, NJAHOBHKOB H 3KOHOMHCTOB, HMEIOUIHX
OTHOIIEHHe K Npo6jeMaM ONTHMH3AWHH  TOMJIHBHO-3HEPreTHYECKOTO
Ko"dlyl':;:gf);l ra. 1, 2, § 3.6--3.10 u ra. 4 einoanen kami. TeXH. HayK
M. O. ®panxdyprom, § 3.1—35 wu ra. 5—kKani Texw. wuayk
B. B. 3ybapesniM.

. H. lleprep



i

NPEAUCNOBUE

B stoli xunre B cxaroi bopme npencrapien 0030p 60abIIOH ua-
CTH BaXXHeHWHX Paspaborok p o6mactu BETPOTEXHHKH, BHIOJHCHHBIX
B C A B nocaennue rogs. Ilo CPABHEHHIO C Halllefi MpeamlccTBYONeit
KIHIOH Mo 3TOMY Bonpocy, shmenwei s 1975 ., OHA COJIePHKHT B OC-
HOBHOM HOBBIH MaTepHas.

KPOMQ TOro, 3jech KPaTKO H3Jaraiores HOBBI®, Baj)KHHE JaHHHE

SHPOBAHH, OMHCAHA M NOSCHACTCA Ha (DAKTHYECKHX JLAHHBIX HCTOPHS
paapado:rmi' HOBDBIX, YCNEUIHO 3apeKoMeHa0BaBWINX cels cxem KOH-
CTPYKUMH. JTa KOHUEHTPHPOBaHHAs HHOOpMauua npussana cosnath
NPOUHYIO OCHOBY AJis YMEHBIIEHHA AeHIHTa SHEPrHH NyTem pacuu-
PCHHA HCNONb30BAHHS 3HEpTHH Berpa. B HacTosillee BpeMs 9Ta SHep-
THi YiKe MOXKeT GbiTh HCMOAb30BaHA faxe B IHEProcHcTeMax.

Tak xak nudopmanus, NpHBOAMMAS B KHHre, TMOJYYeHA M3 MHOro-
UHCICHHBIX HCTOYHHKOB, TO, BO3MOXKHO, 4710 HEKOTOpPLIE €€ qacTH MOryT
OHITE He corviacopaHml Mexay coboit. Ito oTHOCHTCH, B YaCTHOCTH,
K OUEHKAM CTOMMOCTH M MHEHHAM O NOTEHIHAABHHX BO3MOKHOCTAX
Ha nepcnextusy. Boio peweno, oanako, NPHBECTH 3TH  passiHyHble
TOUKH 3pEHHs ¢ TeM, 4To6hl caenaTth KHHTY Gosee uewnoit aast gurta-
Tegeit.

B toM cayuae, korma umcionhe SHAYEHHS HA PHUCYHKaX B3ATH H2
paboT, Ha HEX Bceraa AaOTCs CCHIJTKH.

COBEPUICHCTBOBAHHAS KOMNOHOBKA H MeToj Npou3BojicTBa, pas-
paGotanusie pupmoi Noyes Data Corporation, HCNOJIb30BaHbl 151
TOr0, 4TOGH NOBECTH A0 YHTaTeds STY KHHIY B MHHHMAaJLHOE Bpems,
Cneunasburie Texuuueckue MPHEMBI OLUIH HCMONL3OBAHH 1% COKpa-
LEHAA paspwBa BO BpeMenn oT 3aBepilenus PYKONHCH 10 BHINyCKa
KHHI'H B CBer.

Pacuusipennoe oraasachue TIOCTPOCHO TAaKHM 06PasoM, 4TOGH OHO
CIYKWIO B KauccTBe yKasaTeas n obecneunBa.io Jerkuif  goeryn K
ConepKalieiics B Knure Hudopmanuy, KOTOpas OCHOBLIBaeTCs na pas-
HOOGPA3HBIX HCCAETOBAHHSX, MPOBECHHBIX PATHYHBIMH NPaBUTEIbCT-
BEHHBIMH OPTaHH3AUMAMH NO CYGCHAHAM H KOHTpaKTaM,

Mntepecusie u nosesusie gannne CONEPHHT NPHIOKEHHE, BKIKOYZ-
fouiee CHHCOK H3TOTOBHTeNCH H HccJenoBaTenel, YYacTBYIOIHX B Ha-
CTofAleE BpeM# B pa3paGoTKe H Bieapenun BETPO3HEPreTHUCCKHX yeTa-
HOBOK. COBepUIEHHO OYeBHANO, 4TO 3TOT CIHCOK OyIeT NOCTOSAHNO No-
MOJIHATHLCS,
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BBEAEHME

Dyeprus Betpa B TeueHHe AHMTCABLHOTO BPEMeHH paccMaTpHBaeTCH
B KaueCTBe SKOMOrHYCCKH YHCTOIO HEHCYEPNAEMOro HCTOYHHKA 3Hep-
run. Pacnpoctpaunsmasica 8 1973 r. yrposa HexsaTkH HEBO30GHOB-
JACMBIX HCTOYHHKOB SHEPMHM H POCT 3aBHCHMOCTH OT HMIOPTHPYEMOTO
TONJHBA MPHBEAH K BO3POK/ICHHIO HCCAEAOBAaHH, HaNPaBJeHHHX Ha
pacHupente BO3MOMKHOCTH Npeofpa3oBanus BeTpa B NPHIOAHMI AIs
HCNOJIb30BAHHA BHJL SHEPTHH.

OiHaKo /0 TOro Kak 3HEPTHs BETPa CMOXKET MPHHECTH 3HAUHTENb-
HYIO NOJB3Y, MOMKHK OBITH PemieHbl MHOrkHe npoGJeMb —TeXHHYeCKHe
H CBA3ANHLE C OXpaHO OKpyXaioulelt cpemwi. Cireayer Takxe mnpu-
3HaTb, 9TO, HaHGOJbIIKE MPENATCTBHA AJs HCIOJb3OBAHHS BETPO3Hep-
TeTHYECKHX YCTAafOBOK CO3/1a€T MX BHCOKAf CTOHMOCTb, DTH NMpensT-
cTBHs OY/YT MEHbLIHMH, eciH 0 KPHTEPHIO CTOHMOCTH BHpPabaThiBae-
MOii 9HEPTHH BETPOIHEPreTHUECKHE YCTAHOBKH CMOTYT KOHKYPHPOBAaTH
¢ YCTaHOBKAMH, HCNOJB3YIOIHME ADYrHE HCTOYHHKH 3Heprun. XoTs
MHOroe 3jlech AOCTHIHYTO, HaHbGoJee CAOKHOM 3agaucii, HMelomel nep-
BOCTENEHHOE 3HaueHHe, OCTACTCA Pa3paboTKa SKOHOMHUHLIX BETpO-
JHEPreTHYCCKHX YCTAHOBOK, CNOCOOHLX HafekHo paboTaTh B aBTOMA-
THUCCKOM PEHKHME B TCYEHHE MHOrHX JieT H obecneunsarh Gecnepeboii-
HYIO 3KCMJyaTallHio NPH NEPHOAHYECKOM 06CayKHBANKH,

B xuure npeacraBaeHH HeKOTOpHe H3 HanGOJee BAMKHBIX NPOeKT-
HO-KOHCTPYKTOPCKHX pa3paboTok, Bunoaxennsx 8 CLUIA nocae 1975r.,
Korna gupma Noyes Data Corporation ony6aukosaaa csoiwo nepBylo
KHAry mo suepruu serpa. B mepsoii raase nam 0630p COCTOSHES He-
flonb3oBanis snepruy serpa K 1975 r.B nocaeayiomux raasax npuso-
AnTcs Gosce coBpemenHas MHGOOPMallWs N0 OUEHKE TeorpadHyecKoro
pacnpenencuus sneprun serpa B CUIA, rexnuueckoro pasputis Ber-
PO3HEPreTHYECKHX YCTAaHOBOK, WHPOKOTO HCNOJb30OBAHHS SHEPTHH BET-
Pa B 5/JICKTPOSHEPIETHUCCKHX CHCTEMAX ¥ MNPHMCHCHHS YCTAHOBOK
HeGobmoi MomHOCTH Ha (DEpMax H B CeIbCKOH MeeTHOCTH. B nocaen-
el raBe paccMaTPHBAIOTCA HEKOTOPLE CCUHAJbHbE BOMPOCH: opH-
AHYeckue, oGINECTBEHHbIE H CBA3AHHHE C OKpy:Kaloulell cpeiofi.

B npunoxenun npusonares GpaMmaun W ajipeca MHOTIX aBTOPOB,
NPHHUMABUIHX yuacTtHe B paspaﬁoTKc, HCCJIEIOBAHHAX H BHEJIPCHHH
BCTPOSHEPIeTHYECKHX YCTAHOBOK.



Tlmasa i

COCTOSHUE U MEPCMNEKTUBI PA3BUTUSA
BETPO3HEPTETUKM *

1.1. BETPO3HEPIETUYECKME PECYPCbI

Betep Bosunkaer na 3ewme MPH HepaBHOMEPHOM Harpese ee no-
Bepxnoctu ConnyeM. B reuenne jus BO3AYX Hay GOMLNINMH BOAMMMH
TMOBEPXHOCTSAMH OCTAETCS CPaBHHTEJIbHO XOJ0AHBIM, Tak Kaxk Goablias
HacTb SHEPrHH COJINEUHOTO H3nyuenusn PACXOfyeTcs Ha Henapemnue Bo-
A L e noraoinaercs e, Haa cywres, KOTOpas MeHbille MOI701aeT
COMHedHble JIYUH, YeM BOAA, BO3AYX HarpesaeTcs B Teuenue aus 60.b-
e, ON PACINHPSIETCH, CTAHOBHTCR Jerue o nonkMaercss BBepx. Ero
3aMensier Gosee NJACTHBIL X0a01iui BO3AYX, pacnosoxennstit nag
BOJii. Tak B npubpexnof sone BO3HHKAIOT GPH3MN.

B teuenue woun ux Hanpas/ienne nan npHOpeKHbIMH BONAMH Me-
HACTCS Ha o6paTHoe, Tak Kak cyma oxnaxnaercs Ovlctpee Boabl
COOTBETCTBEHHO CHHIMKAETCs TEMIIEpaTypa pacnonioKenHoro najy  meit
Bosayxa. Xonomnbii Bo3ayx, ABHKYUIHICA K MOpPIO, BbiTecHseT narpe-
THI, KOTOPBIH nogmnmaercs c MOBEPXHOCTH BOAB. AHanornano na6-
MIOAI0TCS GPHIRL €O CTOPOHKI TOp B TedeHHe JHS, KOTpa Temblii
BO3AYX  NoAHHMaetcs  BAObL CKJIOHA,  warpetoro  Coanuew.
Houblo  cpasuuteanno XOJIOAHBIE  BO3NYX Wa CkJAOHA cTeKaeT B
JOTHHBL,

IMogo6uas UHPKYJISUHS BO3AYWHHX Macc B 3eMHOM aTtMochepe
nab.onaetcs npu Goabiem Harpese noeepxuoctu 3eMau B6AHIN 3K-
BaTOPa, YeM B pafionax noJocos, Betep nan xonounof NOBEPXHOCTHIO,
AYIOUWHI 0T NOM0COB K SKBATOPY, 3aMelllaeT ropsiynit Bo3ayx, KOTODHI
TNOANHMAETCA B TPONHKAX K Nepememaercs B BEPXHHX C/108X aT™MOCe-
Pbl O HANpaB/enHio K nogaiocay.,

Bpawenne 3eman raxike BAHACT HA WHPKYJAANHIO ce Bo3MyXa. C-
A HHEPUMK, KOTOpHIe AEHCTBYIOT Ha XOA0aHbIi BO3AYX, ABHKYIIHICH
BO.JH3H MOBEPXHOCTH Mo HANpaBAeHHIO K 3KBaTOPY, CTpPeMsATes 3aKpy-
THTL €r0 B 3aNaqnoM Hanpasienun. B To ke BpeM#A TKeblH BO3YyX,
ABIZKYWHACA B BEPXHHX Ca0sIX atMocdepnl Mo HanpasaeHHio K nosio-

' B 310l raase ucnoassyiores MATePHANW NOKI312, NOArOTOBACHHOTO dupmoi
Mitre Corporation.
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cy, HMEET TeHIeHIHIO K MOBOPOTY Ha BOCTOK. DTa mHPKY.JIALNS BO3AYXa
na 60JbIIOM NMPOCTPANCTBE BOKPYT 30Hbl MOHHMKEHHOTO AaBJeHHS
POHCXOJHT B HANPABJEHHH, NPOTHBOMOJIOKHOM HANPaBIeHHIO ABHIKe-
HHsl YacOBOM CTPEJKH B CEeBEPHOM MOAYIIADHH, H 110 YacoBOil cTpe.-
Ke—B 10:kHOM. Tak Kak ocb Bpamienusi 3eMau nakaonena nojg yriom
23,5° K NJI0CKOCTH ee BpailenHs Bokpyr Coumyla, To cesonublc H3MeHe-
Hitsl TEMIOBOH SHepruH, noJydaeMoi or Coanpa, 3aBHCAT OT H3MeHe-
Huil B 3TH NepHOAK CKOPOCTH M HANpaBJeHH$ BETpa Ha AaHHOM
F eMHOH NOBePXHOCTH.

yng)Tl:(et;n?uﬂ, xu-ropa; HeNpepuiBHO NOCTyNaeT ot Co:mua' g npe-
ofpasyerca B KHHETHYECKYIO 3HEpPTHIO BETPOBHX MOTOKOB Haoue[:\‘ige‘
COOTBETCTBYeT, N0 OUEHKaM, CYMMapHOil MomuocTH cpuime 1 S T.
Mexoas H3 9TOro KOMHecH® 9KCneproB Oprann3ains thlon’ald cslence
Foundation (NSF) u V¥npaslenue National Aeronautics an ]'Jacc
Administration (NASA) 8 1972 r. onennia notenuHanbhpe pe?l.ll)_[c;\‘l
(«3anacu») sueprHH BeTPa Hajl KOHTHHEHTAJBHOMH ‘TaCThI'O CIIA,
AlleyTCKHMH OCTPOBaMu H Bocroqyuu noGepexnem 3mguna.:en'rm:1ug
npuMepio 10° TBr ssiexTpuueckoii MommocTh. 3To y oJee (‘;.II?A :
30 paas npeBmimaer cyMMapible 3neprernyeckue NoTpeSHOCTH ‘6 :
1980 r. # Gosee wem B 100 pas 3.1eKTpPHYECKYIO 3HEPruio, BHpaGaThl
saeMyio B CILUA B nacrosiiiee Bpems.

1.2. TONJMBHO-SHEPTETUMECKMM BAJNIAHC CLUA

B nacrosiliee BpeMsi B TOMJHBHO-3HEPreTHUECKOM Oanance CIIIOA
40 % cocrabasier poas nedrtu, uz uux 14 Y llMﬂOpTupngaﬂ. 339
natypaaohuiii ras, 20 % yroas, 4 % ruaposmeprum u 2 % arouuaf
sueprua. Ocrawonuiics 1% na10T chuTeTHYeCKOE TONANBO, HedTenOC
Hble CJIaHibl, TeOTEPMaAbias H CONHEMHAS SHEPIHsl H SHEPTHs BeTpa.
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Prc. 1.1. Ouenra notpebaenust sueprim =10° ¥
8 CHIA 3a neproa 1840—2000 rr.: £ /
I — cymmapnoe norpeGAckHe  IHepTHN 3 = /
CHIA; 2 — HCNOABL3OBAHHC IHeprui merpa; @10 b= 5 /
- B HOe Hemoa ameprun S I
cTpa; 4 — norpeQaeHHe  IMepran B Ceab:
:)‘(g):e'xoaxarrng: 5— nepHoa  Ineprerhye gm B 2 y f
CKOTO KpHINCE. { ‘ 5

1840 1880 /920 1960 2000
rods

B Teuenne neckoapkux Gmokaimux pecaruaerui B CIHA ux\'u,ma:
eTcq cHuKenHe J00blYH HedTH H NPHPOAHOTO rasa, B TO %peml );::‘x;ar;c;
TPeOHOCTh B SHEPTHH HMEET TeHIEHIHIO K ysemmeugm. cau cno1' T
HTO OueHKH BHIIOJHEHb 40C¢TaTouHo TouHo, T0 K 2000 r. anepm6 Tp“"
JeHHe po3pacter 40 3HauyeHHH, SKBHBAJICHTHLIX I1IPHMEDHO PJH.

KBT-4/rox (puc. 1.1). g



1.3. DEAEPANBHAS NPOTPAMMA

ueprus merpa oGecneunsana SHATHTENLHYIO 9acTh SHeprerTuuec-
KHX notpeGuoctelf cesbekoro xossificrsa CIIA 1o tex nop, noxa Ax-
MHHHCTPATHBHBIR COBET N0 ceabeKoir dnextpudrkauun Rural Electri-
fication Administration, (REA) He cospan cepenune 30-x romos B
CeILCKHX MECTHOCTHX CHCTeM bl UEHTDATHIOBAHHOIO 3JeKTPOCHab;Ke-

PHAO NPUHATHE NPOrpaMMbl coznanmug SHEPreTHYeCKHX CHCTEM, B CO-
CTaB KOTOPHX BXOAMIH Gbi BETPOSIIeKTPHUCCKHE yeTanoskn  (BIY)
(WECS — Wind Energy Conversion System), xoropbie cmoran 6
% 2000 r. ypoeaersopurts CYIIECTBEHHYIO YaCTh 3HEPreTHUeCKUX MNOT-
pebuocreii CLIA,

Jas pewenus srofi sapauy p TeUGHHE DAJA MOCJAEAYIOMHX .JeT
AosiKna GuTh paspaGotana cepus JKenepuMentansbx BAY momno-

4T0 3TH PaspaGOTKH NOMKHH ONHpPaTLCS Ha HAYYHBIC H HHKeHepHbie
HCC/ICNOBANHS OMBITHLIX MHOTOArperaTHmx CHCTEeM, MOIIHOCTh KOTO-
PbIX Bospacraer ot 10 g0 100 MBr. [pumenurensno x paGore B3Y
GosbINOl MomHoCTH B SHEPTOCHCTEME HCCNRNOBAHHS NPOBOAATCS Ha-
unnas ¢ 1980.r. ITpu stom ocrosnoe BhiManne B dexepanbnoii npo-
TpaMMe o0pameno ma Henoab3oBanme B3V nast nonyuenus 3/1eKTpO-
sneprin. Hapsiny ¢ stuwm IPELyCMATPHBAGTCA UX nNpHMenenwe ans
JI00B4H TONAMBA, NOJYYenHs TENIOTH, CYUIKH 3epHa W NpoH3BOACTBA
MHHEPATBHBIX yIoGpenuii.

Hmeercs wenwit psy $aKkTopoB, ¢ yueron KOTOPHIX pa3pabaThisa-
10TCH ¥ Henodib3yloTes BAY y KOTOPHIE HAWNH OTPaKente B penepan-
HOll nporpamme. K nim oTHocsites €Lle TOUHO He H3BECTHHIE KanuTaln-
MR BJIOXKeHHS H  3KCNAyaTamHOHbie Pacxoibl, IKOHOMHYECKas
shdexTuBHOCTE NpuMenenus BCTPOABHTaTeNE - PA3AHUNBIX  THNOB
34Tpathl na coopyxenne BIY, pausnme ux na OKpyXaiomyio cpeny:
H NPAEMJIEMOCTE B PASIHYHBIX OG)IeCTBEH b YCIOBHAX, a TakKe pa3-
JHYHbIe 10pHAHYECKHEe K O6uecTBenHble NPOGAEMBI, KOTOpHIE MOryT
BO3HHKATL NPH HCNOAb30Banuu BIY.

1.4, SKOHOMMUKA

B kauectpe OCHOBHOTO napametpa aas openku IKOHOMHYECKo#
spdextusnocty BAY NPHHHMANACh CTOWMOCTD BMpabaThBaeMoll Hay
aneprid. B nacrosuee spems sta CTOHMOCTb BCe eille OTHOCHTEJbHO
BelHKa 1o cpaBHemHio ¢ smeprocHcreManmy, pabotaommuMn na Tep-
AOM TOIIHBE. OIHAKO MOXKNO 0XHIATH CHHJKEHHA CTONMOCTH elHuH-
neix BAY ¢ ysennuennenm ny Pa3MepoB H pasBHTHEM TexHOJOrHM
MacCOBOTO NPOH3BOLCTBA.

Mo cospemennsiM onenkam MOZKHO nmpeanosarath, 4TO CTOHMOCTH
suepritd, BhpabatsiBaemoit BAY 5 zomax co CPABHHTEIBHO BBICOKHMH
CPCAHErOJOBHMI CKOPOCTAMH BeTpa, cOCTABHT OT 2 A0 3 nent/(xBrX
X4). IT0 CONOCTABEMO €O CTONMOCTRIO IMEPTHH, NPOH3BOANMOl 06 K-
18

HBIMH AH3EJbHBIMH 3/1€KTPOCTAHUHAMH, MPH CTOMMOCTH KHAKOrO TOM-
auBa ot 6,3 1o 6,9 went/a.

Y Oea akkymyaupoBamns IHEPTHH MOxKeT paboTaTh COBMECTHO
¢ 0GBIYHOH 3HEPreTHUCCKOH YCTaHOBKOM, HanpuMep ¢ JAH3e/bHOMN, 1 Npu
HAJMUHE BETPa HCNOAL30BATLCH IS 9KOHOMHH TOmaWBa, a BIY ¢
COOTBETCTBYIOUHMH AKKYMYJAHDYIOUIHMH YCTPOHCTBAMH MOMKeT GhITh
KOHKYP@HTOCNOCOGHOH H 3aMEHHTh 3EKTPOCTAHIMH OObYHOTO THIA.
B moGoMm caydae anmanormupse PesyJabTaTHl MOTYT OHITh  noJydenbt
fipu croumoctH Ton.iusa 6,3—6,9 uent/n B mectHocrsx co cpeanero-
AOBLIMH CKOPOCTAMH BeTpa 0Koa0 6,7 M/c. JIAs nocTumxenns noxo6Hmx
veaosuil npu Gojlee HH3KUX CPeAHErONOBHIX CKOpOCTAX BeTpa neobxo-
Anma paspabotka BOY c aydluumu xapakTepueTuxaMu man Menbmest
CTOMMOCTBIO.

1.5. OBLLECTBEHHOE MHEHUE

O6utectBennoe Muenne B OTHOWEHHH npumenenus BAY umeer sax-
Hoe Snatenie B NIAHHPOBAHHH WHPOKOTO HCMOMAL3OBAHHA 3HEPrHH
Betpa. [lepBonauambuiie HeceaoBanust NoKazadm, 4ro BO3/leficTBHEe
TAKAX CHCTEM Ha OKPYXKAloUYl0 CPely OTHOCHTEJBHO HeBeJHKO IO
CPaBHeHHIO ¢ OObIYHBIMH 3JIeKTpocTannusiMi. BIAY ne TpebyioT 3aTon-
JeHHs GOMbLWKX NJONIAACH HAN HAPYUICHHS eCTCCTBEHNbX SKOMOrHUOC-
KHX yCJIOBHE, KaK 3T0 HMeeT Mecto npm coopyxennn '9C, Kpone
TOrO, OHH He HMEIOT ra30BbiX OTXONOB HJH TEMJOBHX H3Nydennil, Kak
YV cucreM, paGoTaiomnx Ha KHAKOM WIH SAEPHOM TONJHBE,

Berpoasuratesn 06LUHOrO THMA MOWHOCTBIO B HECKOAHKO Mera-
BaTT HMEIOT BETPOKOMECA NHAMETPOM B HECKOJILKO AECTKOB METpOB,
VCTanOBJIEHHEIE HA BLHICOKHX GAMINAX H HAXOAAUIHECH NOJ AeHCTBHEM
CHJBHEIX BeTPOB. B 3TOM cayyae erpoxkoseca mmeioT MaJyio wacToTy
Bpaenus # npaktuueckd Gecuwrymnn. OAnako neoOXONHMBL CHEHANL-
Hhle MpEeLyNpenuTe/bible Meph ANA NPejOTBpawenns NoMex paGore
0/11H3pACNIONOKEHHBIX CHCTEM PAjIHO H TE.NEBHACHHS, Tpebyiorcs rakike
MEpH 6e30NacHoCTH MNIS NPeJOTBPALICHAS NOBPEKAEHHiT HAH Hecuact-
HBIX CAy4aes Npy aBapHAX, ONACHOCTb KOTOPBIX BO3HAKACT Npu obie-
JleHeHHH BeTpoKogeca.

Has npumenennst BerpoaBuraTencii 0B6BUNOrO THNA BaKHoe 3ua-
UCHHE WMEIOT TaKye BONPOCH BO3ACHCTBHSA WX BHEIIHErO BHAA HA OK-
Pyxaowyio cpeny. B Gyayuem, ecian onn GYAYT uMeTh 3HaYHTeaBHOE
pacnpocrpanenne B snepreruxe CLUA, norpebyercs cospanume Goub-
woro koandectsa BOY w aunmii snextponepenatu sneprocucrem. Oco-
6oe BumManHe AOMKHO OLITH ofpaueno nostoMy ma paspaboTky
NMPHBJIEKATENbHbIX N0 BHEUINEMY BUJY Galllen, BeTpokodiec H 110BOPOT-
HEIX TOJIOBOK TaKHX YCTAHOBOK, ¢ TeM uTOO u3Gexath dopm, me pa-
AYIOUHX raas.

1.6. UICTOPUS PA3BUTUSA

Tepsuiit perponsurarens Guu, BEPOATHO, MPOCTHM  VCTPOIHCTBOM
C BEPTHKA/bHOI OCBIO BPAIleHHS, TAKHM, HampuMep, Kak ycTpoicTso,
npHMenssmeecs 8 IMepcun 3a 200 mer o named 3pH  An8  pas-
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Moaa 3epua. Mcnosb3osanne Takofi Me
gfaumuus;s NMOJAYUHIO BIOCACICTBAN NOBCEMECTHOE pacnpo
mg::g:m .'IH)K‘I.ICFO Bocroka, IMosxke Guiaa paspaborana Meapmmua ¢
JIBHOH OCbIO BPalleHHsi, cOCTOs iz 3 >
r A Af H3 ACCATH aepe '
CTOCK, OCHAWEHHHWX MONepeunbM A
CK, ; H napycamu, [Togo6nwiy
HBIH THII BeTPAHOH MeqbHHY : it
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' ) A0 HACTOS
upc;;cr‘r(;; BO MHOTHX cTpanax Gacceiina Cpeaunsemuoro MOpS. ere
! BZ)CTCI;I.(CBETE:::SI Me.rébuuuu Im‘q(pl(l)xo HCNoAb30BaMKCh Ha Bauk-
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Pire. 1.2, Tunu napyenux kpraves:
@ —munanboree crapupnuii Tun o

KAMBLR; 2 — epe3a — M Do e A

(cauna blmpnagcn;:::;ﬁss:&ﬁ“. 3~ Max; 6- TPEANLHORAHAR @upma,'crapu:mﬁoonlﬁ‘gom' o
o opOpEAN wadxa f-m; Briepea): | — yGupawuicecs Nosorsmme mna jca; 2 hehiche,
et o POMEKaE; - KOnuyenasn naanka; 5 “=ApoxoaLHL p? f Aca reen
PhLJ HKATO3N M BOINYUIHLIM TOPMOIOM: | — axwouu: 3 PG anpo P ChEs: 8 =
70 € XA U muTKOM: [~ KaxoIN; 2 — utoK, "
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TOpMO3HBIE Hamosn; o— KpLi-

CTBO, ABHIKYLICECS MO 3aMKHYTOMY DPCIbCOBOMY NYTH Ha  KoJecax,
KOTOPHIE MCXAHHYECKH COCHHMHAIOTCH C 3JCKTPHUCCKHM TeHEepaTopoM.
Jpyrofi THN MOCTYNATEJALHO-ABHKYUIErOCs ycTpoiicTBa paspaboran
A NOJIYUEHHA IHCPTHH npu KosieGannsix B BETPOBOM [OTOKE. Paspa-
Gotansl TakkKe ycTpoficTBa s npeo6pasoBaHHs 3HCPTHH  BETpa B
3/IEKTPOIHEPTHIO Oe3 HCNOJIL30BaHHS JABHAVIOHXCA yacTeil. K HHM OT-
HOCHTCH, HAaNpHMeEp, }’CTpOﬁCTﬂO, B KOTOPOM aas Bupa()m'xu ICKTPH-
4eCKOM IHEPTHH Ha OCHOBE TepMosaaekTpHueckoro spdexra Tomcona
JICHOIb3YeTCSt NPOUECC OXIAKICHHA B BETPOBOM MOTOKE.

1.8.1. BETPOMPUEMHBIE YCTPOWCTBA C rOPU3OHTANBHOW
OCbIO BPALLEHMA

lNpamoe naGeranwe noroxka. BerponpueMuuie ycTpoiicTBa ¢ TropH-
30HTAJNBHON OCHIO BPALICHHA MOTYT HCMOJbL30BaTL A% npeobpasosa-
HHS SHEPTHH BETPA NMOABEMHYIO CHJIY HJH CHAY CONPOTHBACHHA. YCT-
POMCTBA, HCHOJBL3YIOMIHE NOABEMHYIO CHITY, IPEANOYTHTEIbHEE, TaK KaK
OHH MOTYT Pa3BHTb B HECKOJILKO pa3 GOJbIIVIO CHY, 4eM yeTpoiicT-
Ba ¢ HENOCPeACTBECHHBIM llei:lCTBlch CHJIBI COITPOTHBJCHHA. ﬂoc.'lc,mmc,
KPOME TOro, He MOIYT MepeMemarThesi €O CKOPOCThI, [IPCBHIIAIOIMEH
ckopocTh Berpa. BedeacTBHe 3T0ro noBepXHOCTH, Ha KOTopwle jeficT-
BVET MOALEMHAst CHJa (BeTpokoadeca), Moryr OuTe Gonee GriCcTpOXOa-
HbIMH (6bICTPOXOAHOCTL — OTHOIICHHE OKPYKHOH CKOPOCTH 3J1eMeHTa
MMOBEPXHOCTH K CKOPOCTH BCTpa) H HMETh Jyuinee COOTHOIUEHHEe MOLI-
HOCTH H Macchbt IIpH MEHbIIEH CTOHMOCTH CAHHHIBL yCTaHOBJlCHHOi‘i
MOIIHOCTH.

Berpokoaeco MoxKeT GHITb BEIMOJAHERO C PA3JHUHEM UHCJIOM JoOTa-
CTEH; OT OJHOJIONACTHHIX YCTPOHCTB ¢ KOHTPrpy3amMH JI0 MHOroJonact-
HeIX (¢ uncaom nanacrei go 50 u Gosee) . Jlas cumzKenus H3rubaloumx
HATPY30K ¥ KOPHS JIONACTAM UAaCTO NPHAAIOT CYKAIOILYIOCS K nephpe-
pun dopmy. Berpokoseca ¢ rOpH30HTANLHOH OCHIO BPAILCHHS BHINOJ-
HAKT HHOTAA (bHKC"pOBaIIHbIMH Nno HanpasJCHHIO, T. €. OHH HC MOryT
BPAaIaThCd OTHOCHTEALHO BEPTHKAJLHOH OCH, MEPNEHAHKYJISAPHOH Ha-
npasjieHnio noroka. Takofi THI yCTPOHCTB NPHMEHSIETCH TOJLKO TPH
HaJHYHH OZHOTO, rOCNOJACTBYIOMIEro HanpaBienus serpa. B Gonpuiun-
CTBE JKE CJAYUACB CHCTEMa, HAa KOTOPOH YKpelieHo BeTPOKoJeco (Tak
Ha3LBaEMas roJIOBKa), BHIOJHACTCH NMOBOPOTHOH, OPHEHTHpYIOLIecs
110 HANPaBJEHHIO BETPA. ¥ MAJLIX BETPOABHraTesen 06bYHO HCNOAb3Y-
IOTCA AU 9TOH LEJH XBOCTOBBIE oOnepeHus, y GOJbUIHX — CepBO-
CHCTEMbI.

Jast orpanuuenssi 4acTOTHl BpalLEHHA BETPOKoJeca NpH GoabuIOH
CKOPOCTH BeTpa NpHMensiercsi psg cnoco6oB, B TOM 4HCJE YCTaHOBKa
Jonacren Bo (p.nlorepuoe NMOJIOKEHHE, [IPHMEHCHHE KianaHos, ycTanos-
JEHHBIX HA JIONAcTAX HJH BPAllaloUIHXCH BMECTe C HHMH, a TaKwxe
YCTPOiicTBa A5t BHBOAA BETPOKOJAECA H3-NOJ BETPa € MOMOILIBIO GOKO-
BOro nJiaga, pacnojiozennoro napa.rmc.nbuo IVIOCKOCTH BpaiueHHs KO-
Jeca, ﬂouacm MOryT OHTL HENOCPCACTBCHHO 3aKpenaeHbl Ha Baay
BCTpOKO-‘ICCa HIIH Ke Bpama)ouuu'« MOMECHT MOXKeT nepenaBaThCa OT
ero ofona uepes BTOpHUNBI BaJ K TeHepaTopy HaH Apyroil pabouedt
Mallupe.
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Puc. 1.3. THna peTponpHeMHLIX YCTPO#HCTS:
a~— C TOPHIONTAJLNOR OCLIO Bp I — o, HOe Bety 2 — ABYXa 4
J——'rpenonucrxoc 4—unoro.10nacnwe § — MHOFONONACTHOE BEAOCHIENHOTO THNA; 6 — Gapa-

— Berp HABCTPEWY MNOTOKY; S— B
noe noToKky (;\a bamrxeﬁ) Q—Berpoxoacco ¢ NHEBM3THURCKON nepen-vea uouulocru 10 — na-

pycsoe Xpuao; 17 «mpono:leco ¢ pudbysopom; 12— Ber C KOHUERT snep-
rix; 13 — MROroB: BET M, 14 — ner BCTPESNOro npa-
meyng; 15— porop Canouuvcn 16 — neTpoKOAeco, NCNOABIYIOLIEE IHEPFHIO CBOGOREHIX  BHX-
pell; 6 —C BEPTHKAJLHOR OCHIO B c Menod CHAB COMPOTHBJAENHR: [ — POTOD

CamofHyca; 2 — porop CaBonryca MHOrosonmacTHuifi; J — porop naacTunuatwil; 4 — porop =a-
uteutyf; 8-— ¢ BEPTHEAJBHOR OCBX BPAMIEHHY C HCMOJLIOBAHHEM NOXLEMHON CHAW: 5 — po-
Top Ilapse -o6pasnufl; 6§ — porop Mapse A-o6pasamifl; 7 —poTop C OPSMBEME KPBUTOBRIMHE
sonacramn  (Giromill); § — serporypOHAS; 2 —C BEPTHKEABHON ©OCBI0  BPRINEHHT KOMOMHHPO-
Bankoro THna; 9-— povopm [Mappe @-o6pazun x Casosnyeca; 10— porop Camoemyca mese-
Boit; 1 — porop ¢- Henosin3osaruen sdebexra Marnyca; 2 — ¢ HecymMMH TNOBEPXHOCTAMM; O ~—
¢ BEPTHKEABHOR OCHIO BPAMIEHHR APYrHX THnon: I35 — BeTpoxojseco ¢ ASPACKTOPHLM YCTPOR-
cTROM; /4 — conneuH0-BETPOBOE YCTPOACTNO: 15 ~— NETPOXOAECo C TYPOHMOR Bentypu; 16 —
BOTPOKOJECO C BEXPORMM YCTpORCTEOM.

KpnuibuaToe BETPOKOAECO C TOPH3OHTANBLHOM OCBIO BPALUEHHS MO-
XKeT pacmojaratbesi B paboueM MOJOXKEHHH Hepes GallHeH WM 3a Hed.

CoppeMeHHH BAPHAHT CTAPHHHOTO BETPOKOJECa C HapyCHHIMH
JIONacTAMH, CKOHCTPYHPOBaHHEI B [IPHHCTOHCKOM YHHBEPCHTETe H3
Metannuueckux Tpy6 u obuwmekH, umeer dopmy, OaHSKYI0 K dopme
BO3AYUIHOTO BHHTA, H HA3BIBAETCH HHOrJAa MapycHHIM KphiioM. OHo
HMeeT XeCTKylo TpyOuaryio mepeaion KpOMKYy, Ha KOTOpO# 3akperne-
HBl KOPOTKHE peiikH N0 (opMe KOHIECBOH H KOPHeBOH xopa. Mexay ux
CBOGOIHBIME KOHLAMH HATAHYT TPOC, KOTOPHIH CAYXKHT 3anHell KpoM-
KOH JIONacTH.

IMoBepxHocTH Jonacreff 0GHUHO COCTOSAIT H3 CBEPHYTOTO B  PY/IOH
napyca, KOTOPbIi CKOJAL3HT HaA TPyOUaTol nepeiaueil KPOMKOH H TpO-
COM 1 pacTsirMBaeTcs NPH HATSIKEHHH Tpoca. AspoanHaMiueckoe Ka-
YeCTBO IapycHOro Kphlla MPHMEPHO TaKoe e, KAK H Y OOBIUHEIX
AECTKHX JionacTeil BO3AYLIHOrO BHHTA, a Macca MeHblle TIPHMepHO Ha
50 %. PasMeps HapycHOro KpHJIa OTPAHHUHBAIOTCS IOMYCKaeMHMH
HanpsKeHHssiMH B MaTepHaje; ero AHAMETP He MpeBHilIaeT 9 M.

A3/IMUHBle THOH BETPOJABHraTejeff ¢ TOPH3OHTAJLHOH OCbIO Bpa-
ICHHS BHINOJHAKT TaKKe €O BCTPEUHHIM BPALIGHHEM BETPOKOJEC.
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HisBectan MHOroBeTpsiKoBHIC VCTaHOBKH,
ONOI  GalllHe ¢ WEMbIO CHIMXeNHs
HOBKH ¢ nadHOit moumoctsio, [p
KOHYC006pasHke yeTpoficTa 143 ¥y
Aaiollero Ha BeTPOKOJeco,
MOJB3VIOTCS YCTPONCTBA C 3aKPYWHBAHHEM MOTOK
1A YBEJHYCHHS €TO YIJIOBOH cKopocrw, Mg puc. 1.4 Buamo, Kak yera-

HOBJIEHHA® MOWHOCTh Py.r, pasBuBaeMas BETPOKOJIECOM € T1OPH30R-
TaJLHOR OChI0 BPAICHNS, 3ABHCHT OT ero pasMepos.
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KOTOPHIE MOHTHPYIOTCS Ha
AOJIK €e CTOHMOCTH /IS BeTpOycTa-
HMCHSIOTCS BXOLHHE CyXalouiHecs
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TPH  CPeiHeronosoii ckopocT serpa 7.6 mjc:

I~ ua teppuropnn, YRaaeHNoll 0T OGEPEHbH:
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PHIOHTANLHOR OCLIO Bpaweuns

2—ma uobepesbe (D — RmaMerp  merpo-

Nepnenauxyasphoe HampaBaenne feficTBHR Betpa ja YCTaHOBKH
€ TOPH3OHTAILHOM OCHIO BPalenHs 0KA3A0CH MaJosdeKTHBHEM, Tak
KaK TaKxke TpebGyer npuMerenns cucrem OPHEHTALHH H CPaBHHTE.TLHO
CAOKHBIX COCO6OB CheMa MOLHOCTH, yro TPHBO/IHT K moTepe ux 3¢h-
dekrusocty. Oup ne umelor CYUIECTBEHHHX NPEHMYILECTB 110 cpagie-

HIO ¢ IPYrHMy THNAMH BeTPoOaBHraTeded: c TOPH3OHTANLHON H BepTH-
KaJbHOH 0Chlo Bpamenns.

" 1.8.2. POTOPbI C BEPTUKANbHOM OCbIO BPALLEHMA

Takne poropu umeror paskume TPEHMYLIeCTBA [Iepel Berponpuem-
HEIME YCTPORCTBAMH ¢ TOPH3OHTANbIEIN pacnosoxenneM ocw. [las wux
OTnanaer HeobXoaumocts g YCTPOHCTBAX A5t OpHeHTANMWH na BeTep,
YNPOULACTCS KOHCTPYKIHS M CHWKAIOTCH THPOCKONIHUECKIE HATPY3KH,
BRISLIBAIOULHE 1OMOMNKTe b HanpsKeHs B JONacTAX,  CHCTeMe

HEPEaY H JPYTHX MeMeHTax yeTanoBoK ¢ TOPH3OHTA/ILHOM OCKIO Bpa-
LIEHHS,

Ene B npomnon Grmx

28

H CHHXCHHSA CTenenu Typ6yzlemnoc1'n, ue- z

MEHTAMH a Takxe poropaMu CaBOH"yca CJIomacTaAMH 5'06p33i]0ﬁ“¢()l)‘
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Pue. 1.5. Tunopoe ceMe#CTBO BeTpoABHraTesei /Jlapbe ¢ BEPTHKaNbHON OC! p:
welus 'n-pu CPeAHEroA0BOH CKOpOcTH Betpa 7.6 mfc.

Porop apse orsocincn . sesponpret yerpofran, o
JIOULHM TIONBeMHYIO CHIY, KOTOPasi BOHHKAET Ha Poros e
gnx HMEIOUIHX B MOMEPEYHOM Ceueni Npodith Kpgma'm 10 gucTPO'
CpaBIHTELHO HeGOBIIO] navabil MOMéem' m')lo m;e)l);uvm Mol
e 7 inroh an Croiucess Taxue pOTOpPH HMEIOT
ggg;‘l"'ﬂﬁ;‘x(‘;g;;\x ?g’;m Kﬁcc\(e- i ¢-06pasnyio) ¢ ONHOM, IBYMS WIH
; Teil. ,
oonlblu'::M'::Jcl‘ggg:l:gnl?;qanr,uoro MomenTa porop [lapre Mo':f"ogg';"
cxoméumy(poﬂaﬂ ¢ PA3AHYHEIMH THIIAMH acnouoraroeﬂcr;l::gazu P“ an:
Onnako 370 yBeanuuBaeT Maccy H CTOHMOCTD g%TP gmwnsau'lm S
Melielilie e TIpH TAKWX XapaKTepICTHKAX Tlpg )eT'HOCTPl.iP)'CT 3aBHCH-
CTPYKIHH KOHKPETHOIO Ha3HaueHus. Pnc}.l ; ug.‘ et
MOCTH YCTAHOBJICHHO! MOLIHOCTH POTOPA %Pbe " fisis psstopas
B poTope APYroro THNA ¢ BEPTHKAJILHOH OCHIO a[:uaﬁoumMHCﬂ )
syeTess appekr Marupyca; K TakuM porop\?\m c :ga 8 Grcrrichd.
AMBIpamy: MOKHO OTHECTH ROHCTRYKUMIL: ~2afap mWEHCS  WHIHHAP B
IMpy naberannu BETPOBOr0 NOTOKA Ha Bp?ula‘lo 4, NepIeH HKyIap-
cooTBercTBIH ¢ a(pekrom Maruyca peiicTayer “g"m;o napycaM MOryT
Hasi nanpassensio notoka. Takue ycrpojicTsa nox 5
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GLITh HCHIOAB30BAHK JUI5i NIPHBECHHS B MBHXKEHHE CYI0B HIH cyxonyr- |

HBIX TPAHCOOPTHHIX cpeacts (puc. 1.6, 1.7).

H3spectra TakKe BeTpoycTanOBKa ¢ POTOPOM BepPTHKaJILHO-0CEBOro
Bpainenys, pacnojaraeMbiM B TpyGe HAM GallHe, BHYTPH KOTOPHIX
TEHEPHPYIOTCH BOCXOAsHe BHXPH. OnHOBpeMeHHO npenycMaTtpHeaer-
Csi Harpes BO3/YXa BHYTPH GAUINH NMYTeM HenocpeNCcTBEHHOTO HCNOJb-

Bpawaonuies
QuAyHTy

Puc, 1.6. Mcnoapsosaune sddekra Marnyca s BETPOABHTATENAX, HMEIOUIHX POTOP ¢
BEPTHKABHON OCLIO BpallenHs:

1 —soageficrine seTpa; 2 — noabeMKas cEaa (3¢ dbexr Marnyca);

= PeSYABTADYIIIAR Coa. 3 —caaa COnpOTHRACHHS,

Puc. 1.7. CxemaTnueckoe nsobpamenne BETPO3AEKTPHYCKON ycTanobkr Mapapaca:

1 —BpaIBIOIMARCH UHANEAD, 2 — YeaewKa; I — peanconsit Th; #
3 Y . “ 3ACKTPHUSCKH -
TOP, NPUHOAMMBLIA DO BPA[LENHE OT KOaeca Teaemxn. = - Kieeacne

30BAHHS COMHEYHOTO H3/YYEHHS HIH CHHTAHHS TOIIHBA C HOCAELYIO-
IIHM pACUIHDEHHEM BO3/yXa, BCAGACTBHE uero mnodyuaercs 3sddekt
rasosoit TypGHHbL. ’

B_xonetmom CHETe, OLUEHKY MHOPHX BO3MOKHBIX THNOB H Koudury-
PAlHH yCTAHOBOK MOMKHO CBECTH K ONPeleNieHHIO CTOHMOCTH 3HEeprHH,
BLPAGATHBAEMOf YCTAHOBKOM MPH 3a1aHNOM CKOPOCTH BeTpa.

1.9. NOTEHUMANBHLIE BO3MOMXHOCTU HA
MEPCMNEKTUBY

Bosnnkaer nacTositeabnas HeOGXOIUMOCTL Cae/aTh BCe BO3MOMKHOE
A7 OCBOGHHS HOBBIX BO30GHOBMISEMbIX HCTOYHHKOB SHepPrHH. Peako
BO3PACTAET CTOHMOCTb SHEPIHH, MOJYHaeMOH OT OGBLIYHBIX IHEProHc-
TOYHHKOB H cHcTeM, TTOTpeGHOCTh B HOBHIX HCTOYHHKAX VBEJIHYUHBAETCS
B CIUA B cBsizaH ¢ GHCTPHIM POCTOM 3aBHCHMOCTH OT 'mmop'ra HHO-
CTpaHHOR HedTH, a TaxkKe paclIMpsIOmefics OCBENOMICHHOCTH o6ie-
CTBA O BO3JEHCTBHH TPAAHUHOHHBIX SHEPreTHUECKHX CHCTEM Ha OKpy-
KAomy1o cpeay. ’

1.9.1. TOALQEPKKA ®ELAEPASIbHBIX OPFAHOB

TMoazeprxka denepanbHbx OPranos BHPAKACTCS B NPHHATHH npo-
TPAMMEl YCKOPEHHOH pa3paGOTKH, KOHCTPYHDPOBAHHS H SKCIIYATAIHH
BIY Goabumoit momuocrs (1 MBT 1 Gosee), KOTopbie HeOGXORHMH 1151

30

SKOHOMHYHOM PafOTL B COCTaBe SHEPrOCHCTEMAI. Kposme Toro, no mepe
pOCTa lieH Ha OOHUHOE TOMIHBO H 3/1€KTPHYECKYIO SHEPTHIO CTAHOBHTCS
Bee Gosee KOHKYPEHTOCTOCOGHLIM NpPHMEeHeHHe BeTPOYCTAHOBOK MHO-
rux TunoB Ha (epmax. IS €ro cTHMYJHPOBaHHS TaKiKe HeobXoanMa
noaaepkKa derepanbHbx OPraHos.

Tl NpeojnoJieHHsl NPENsTCTBHMA, CTOAMHX HA NYTH MNPHMEHeHHs
B3Y aas paboThl B 3HeprocHcTeme, HeOOXOAHMO TNOKa3aTh HalLeK-
HOCTB BSYP MOLIHOCTBIO 10 HECKOJIhKHX MEraBaTT MpH HX J0JTOBEYHO-
eri ot 20 1o 30 ner. CTOHMOCTL HX COOPYIKEHHs! MOMKeT OHTh CHHXKeHd
10 200—300 noan/kBT 3a cyer ycomepUIGHCTBOBAHHS KOHCTPYKLUHH
H MaccOBOCTH MPOH3BOACTBA.

Mo3KHO TpenBHIETh BO3HHKHOBEHHE H APYroft BaXKHOH NpobiemH,
KOTOpasi CBsi3aHa ¢ nepenauefi NPOMBIIEHHOCTH, OOIIECTBEHHBIM
SHEPTOKOMAAHHAM H apyruM motpe6uTensm BOY, paspaboranuux de-
fepansHBIMH OpraHusaussMu. ITpoGaema COCTOHT B HeOOXOZHMOCTH
J0CTaTONHO OBICTPOH pa3pabGOTKi OCHOBHHIX TPeGOBaHHA K MPOH3BOI-
CTBEHHBIM O0BEKTAM H SKCINIYaTAHHOHHOMY 0GOPYA0BAHHIO 1J5 CTPOS-
wxest BAY,

IMnannpyemas denepajibHasi NporpaMma BKJIOYAET 3HAYHTENbHOE
WICA0 HCCAeL0BAHHT H PaspaboToK, CBA3AHHEIX ¢ AHANH30M NpHMEHe-
uusi BAY B MeCTHBIX VCJIOBHSIX, XapaKTePHCTHKAMH BETpa, ¢ ycosep-
wedcTpoBanHeM BIY, ee 371eMeHTOB H MOICHCTEM, OLUEHKOH BO3MOMHO-
ro snuauHs BAY Ha okpyXKamouyio cpeiy, a Takke OOGLIeCTBEHHBIX,
IOPHAHYECKHX H OPraHH3aIMOHHEIX NMPOOJeM, KOTOpHE MOTYT CAeprH-
Bath GHcTpoe passuTHe BIY.

B jonosHenye K 3TOMY nporpaMsa fpeaycMaTpHBAeT KOHCTPYHPO-
BaHHe H JEMOHCTPALHIO PANA BETPOYCTAHOBOK IS NMPHMEHeHHS HA
depmax, B TOM YHCJAe A5 NMPOH3BOACTBA 3JEKTPOIHEPrHH, NOIHEMa
BOABL A/ HeJej 0OBOAHEHHS H HAIPeBa BOIABI WJH BO3IYyXa B CHCTemax
OTONJEHHS HIH OXJAMKACHHS.

BosbUIHHCTBO M3 paszpadaTkiBaeMuIX B NEPBYIO OYEPEIL BETPOIBH-
rarejefi 60JblUIOH MOLHOCTH HMEIOT ABYXJOMAaCTHHE BeTpoKojeca ¢
FOPH30OHTAJIBHOM OChIO BpaueHis. B To e BpeMsi B NpOrpaMmy BKJIiO-
YeHn H OJHOJONACTHHE BETPOKOJeca, a TakKe BeTPOIBHraTelH pas-
JHYHHX THNOB ¢ BEPTHKAJbHOH ochio BpauenHs. Ilomimo storo, He-
CIeYIOTCS XapaKTePHCTHKH H COCTABJAAIOTCS MPOTPAMMBI HCnbiTaHHH
Pa3HYHEIX THOOB BeTPOABHraTejefl, KOTOPHE MOTyT OHTh HCNOJbL3O-
BaHH B Oyayuiem.

1.9.2. MPOrPAMMA YINPABNEHMA ERDA-NASA

[Tepeas BAY Goabuioil MOmMHOCTH GbLIa TOCTPOEHA B COOTBETCTBHH
¢ nporpammoji ERDA, Ona coopyxe:a B HayyHO-HCCAEI0BATEILCKOM
uentpe Lewis Research Center (LeRC)NASA (Ilaac-Bpyx, wmrat
Oraiio) u nawasa SKCNAYaTHPOBAThCs ¢ cenTsiOpsi 1975 r. BerpousH-
rarejib ¢ BeTPOKOJECOM AHaMeTpoM 38 M (¢ ropH30HTaILHOM OChIO Bpa-
meHKs), padotaomuyM 3a GauiHed, passuBaer mMouHocTs 100 kBt npu
cKopocty Berpa 8 m/c. Pacuertnblit Ko3pbHIUHEHT HCHOMIL30BaHAS 3Hep-
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ruu serpa §=0,375, KIJI peaykropa 0,75. Ckopocts Betpa V, Heo6-
XojuMmas A5 HavaJaa Bpallenus xoaeca, paBna 3,6 mfc. Berpoxoaeco
paccuuTano na pabory ¢ nocTosHHOf uactotofi spamenus 40 of/Mun
npu VEéZT_ M/C 3a CueT H3IMEHeHHs yria yCTaHOBKH Jomnacreil. Jlona-
CTH BEBOAATCA BO (lorepnoe mosoxenwe npn V>27 mjc, BeTpoko-
Jeco octaHasauBaetcs npu V>67 wm/c.
Berpokoseco, cucreMa nepegat, redepaTtop H MeXaHH3M PeryJasTo-
Pa CMOHTHPOBAHH HA onopno# niaatdopMe Ha pepiline GallHH BhiCO-
Tofi 30 M Ha (pepmenHolt wnagcrpoiike. Peryaupyiomee yerpoiicTso
BKJIIOY3eT MeXaHu3M MNOBOPOTA Jomactell H OPHEHTAUHH BETPOKOJeca
Ha BeTep myTeM NOBOPOTA Onophoii naaropmul ¢ yacrotoil 1/6 o6/ Muy.
Bpamaiomuii MoMeHT nepeflaert-

paropy MomHocThio 125 kB-A,
yacToTod BpallleHHs
1800 o6/mun, maccoft 645 kr ve-
\ : pe3 PerykTop ¢ nepesaTouHHM
Bemep. Il <=t oThollenneM 1 : 45,

Jona Bas-__LHHH
BedemBus” |||
Pac. 1.8. Brxpesoe ycrpoiicrso Gawmen-
HOrQ THMA, JchcTBYiollee npH aGom
HanpapJeHHn Berpa:

! PeryanpyesMule BepruxadnHue  J0NaTKH,;
2— J0IATKH  32KPNTH; J == TpOC. NpHKpen-
NerHEA K 3eMae; ABAKHAA  ONOP-
HO-HANPABIRWILAR PYKUHA; 5 — Maxo-
BHK; 6 — mepegau:z K rekeparopy; 7 — moa-
WHNHKE; § — BHXOAHOE CeveHHe  TypOHiM:
9 —- aonacti Berpokoaeca.

B nexopnom BapuaHTe yeraHoBka Momoctsio 100 kBt 6buia cripo-
€KTHPOBAHA /15 NPOBEPKH MPHTOJHOCTH 3JEMEHTOB M MOACHCTEM yCOo-
BepuleHcTBOBanHON BAY. Ouna gomkea 6nia HCOOAL30BaTHCS AV HA-
KaMIHBAHHA 3KCHEPUMEHTANLHBX TaHHHX, KOTOPBIE MOTYT HaliTH NpH-
MeHeHHe npH paspaloTKe YCTAHOBOK JPYTHX PasMepoB, B Npoiecce
ocyuecTsiaenus nporpamMmul jgemonctpannn BIY. K uyucay anaausu-
pPyeMbIX SKMNEPHMEHTAVILHHX AAHHBLIX OTHOCHTCH MOLIHOCTH, pasnuaae=
Mas NpPH PasjJHYHHX CKOPOCTSX BeTpa, HATPY3KH, nanpsiKenus H BHO-
pauHH Jonacreif, BTYJAKH H OalllH¥, yCTOHYHBOCTE M 3(PPEKTHBHOCTD
cucTeMbl peryauposanus BOY. !

O6bekToM HCXOAnbix mccaefosanuis B3IY  momuocrtsio 100 kBr
6LI0 TaKXKe onpejesenue J0JArOBeUHOCTH ee 3JEMEeHTOB H MOJACHCTeM,
AJIA KOTOPBHIX MOryT OBITH CHHMKEHH IKCNIYATAUHOHHBIC PacXoidnbl, i
noJiyyeHHe HCXOJHHX JAaHHBIX J1JA OneHKH CTOHMOCTH MacCoBOro mnpo-
H3BOJACTBA MepcenekTHBHBIx BIY pasaHunblx THINOB H PasMepos.

Csi C BaJa BeTpoOKoJieca K rede- '

1.9.3. NEPCMNEKTUBHBIE CUCTEMBbI

C TOYKH 3PCHHA Pe3YJILTHPYIOIKX JAHHHX MO 3KOHOMHKE MOIHO-
et nepcrleKTHBHEIX BIY, HCnonL3ViomuX KphiAsuaThle HIH APYrHe
T BeTPONPHEMHHEKOB, paSoTaromiX B NPHPOLHOM BeTPOBOM MOTOKe,
A0aKEB OLITL N0 BO3MOKHOCTH Goaumumu: ot 1000—3000 kBr 1o
20 teic. KB71. PasMepsl BeTPOKOJeC MOIYT OFpaHNUHBATHCS Hanpsxke-
HIAMH, BOSHHKZIOUMMH B KOHCTPYKUHH ONOp, Jonacted H APYr#x Ha-
FPYKEHHBIX 3JCMEHTOB.

[To3TOMY NEPCneKTHBHEE CHCTeMB A0KHL OHTHL CNPOCKTHPOBAHbI
¢ BeTPONPHEMHHKAMH BO3MOKHO MeHbLIe# Maccw, KoTopwe Oyiyr,
BEPOATHO, HCAOMBL30BATH /LISl MPHBEAGHHS HX B JeficTBHe ne cuay co-
NPOTHBIACHHS, d NOJABEMHYIO CHIY, 4TO6H HMeTh GOJbUIYIO GHICTPOXOA-
HOCTL NPH GOJBUIMX 3HaueHHsX KO3DPHIMenTa HCNOMb30BARHS 3SHep-
run serpa &. IMpenMymecrsa, KoTopsle 1aioT Godee cHabHBe W Godee
VCTOUHBHIE BETPHl, MOTYT HCHOJB30BATLCH NpH pasmemennn BAY B
npuOpeRHEX Bojax. JIOMKHE OHITh TAaKXKe NPOBejleRH HCCJIeI0OBAHHS
BETPOYCTAHOBOK ¢ GAIIeHHEIMH YCTPOIICTBAMH, MPeIHA3HAYCHHEIMH U8
00pa3oBanns M HCMOJB30BAHHS BHXpefl THNA TOPHAaZ0 AW APYTHX
THOOB HanpaBAKIOUHX YCTPOHCTB JIIs YBeJHYEHHS CKOPOCTH TO-
TOKa W TPajHeHTa [aBjeHHs B 30He BeTPONPHeMHOro ycTpoiicTa
(puc. 1.8).

1.10. MPUMEHEHHUE BETPOCUSIOBBLIX YCTAHOBOK

Dueprus Berpa MokeT OGHTh pHauajge nPeo6PasoBaHa B PAIMHYHEE
(OPMBI MEXaHHYeCKOTo JBIXNKEHHs (BpalleHue, NoCTynaTeabHoe HJH
KoJdeGaTesbhoe asrxente), Mexannyeckas sueprusi Moxer ObiTh HC-
No/IL30BaHa AJIs NepeKauHBaHHs KHAKOCTH, NpeobpasoBaHHs B TemJo-
BYIO IJIH ACKTPHYECKYIO 3HEPrHIO WM HAKaNIHBAHHS 3aNacoB TOMJIH-
Ba. B HekoTOpHX nauboaee 3pheKTHBHHX CAYYASX HAKOTIIeHHAs IHep-
risi MoxeT OHTH HCMOJAb30Bana Ge3 fadbHeHmnx mpeoGpasopanuii.
TIpu neo6XxoauMOCTH jIisi AKKYMYJANPOBAHKS 3HEPTHH MOXHO HCMOJb-
30BATH CHKATHE 'BO3AYXA, FHAPABAHUECCKHE HACOCHHE YCTAHOBKH, aK-
KyMyasiTopHble Datapew, Npouece 3JAeKTPoJH3a BOAOPOAA, HHEPIHOH-
Hble aKKYMVJISITOPEL, Harpes BoAl u aAp. (puc. 1.9).

1.10.1. NEPEKAYMBAHUE BOAb! U CHATUE BO3AYXA

OGRYHO 15 BETPOHACOCHON YCTAHOBKH HCMOJIb3YeTCH BeTPOIABHIE-
Telb ¢ rOPH3OHTAJALHON 0Cui0 Bpamenus. [IpuMepoM ero mMoxer ciay-
AHTL CTAPHHHBIN JABRraTesb ¢ NAPYCHBIMH JOMACTAMHE, KOTOPHIl Bce
Clle yenoanayercs A5 Hedeil uppHraumy B soaune Jlacutu va o. Kpur
(Tpeunst), rae ux rak MHOro, 4T0 YacTo ee HazblBawT JlONHHON 1eCHTH
THCAY BETPAHLIX MeJbHHIL. BoJiblloe YHCI0 BeTPOHACOCHHIX arperaTos
HCTIO/Ib30Ba/I0Ch HA aMepHKAaHCKHX depMax.

Dosiee coBpeMennas BHICOKOHATIOPHAS BETPOHACOCHAS CHCTEMa pas-
paGorana pas wesei uppuranun 8 Kanage Hayano-nccie10BaTelbeKuM
uacrnTyroMm Brace Research Institute. B paize cayuaes Boga mopaeres
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CHCTeMax BETPOHACOCHHIE YCTAHOBKH OOJBIIOA MOIIHOCTH MOrYT nojga-
BaTh BOIY K3 OCHOBHOIO pesepByapa BO BCMOMOraTefpHHI, pacnoso-
MKeHHBI B APYTON YaCTH CHCTEMB. DTO MOMKHO OCYIIECTBHTD HITH ITYTEM
HeNMOCPEeCTBEHHOI0 MeXaHHYeCKOro NpHBOJA HACOCOB, HJAH e ¢ TO-
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Puc. 1.9, Hcnonssobanue SHeprud Berpa.

Moubio BOY, npusoasukx B meffcTBHe
BOJOTIPOBOjIHOI CHCTeMe,

Ha ruapocTaHuusx BeTPOHACOCHBIE YCTAHOBKH MOTYT HCIOJB30-
BATLCA [ MepeKayHBaHHs BOMAbL H3 BCHOMOTATEILHOTO BOAOXPAHHIH-
1a, PacrofoKeHHOro HiKe MJOTHHE CTAHIHH, B IJIABHOE BOJOXPaHI-
JHie, HAX0aAleeCs Bhille NJIOTHHHL. DTO ZaeT BO3IMOKHOCTh NOMOJ-
HATH 3anac BOAM B HeM NpPH HAJH4HH BETPa H, TeM CaMbM, YBEIHTH-
BaTh 6a30BYI0 MOIUIHOCTE THAPOIHEPreTHYECKOH CHCTEMEL

34

HACOCH, TMOAKMIOUEHHbBIEe K

quna MOTyT OHTH MOAR(PHUHPOBAHEL 1JSt COEHHEHHA

DueprHs BeTPa MOXKET HCMO/b30BATRCA TAKKE HA CIKaTHe BO3AY-
xa A5 PA3NNYHHX nuesell, B ToM 4Hcae 145 paboTHl ra3oBoii TypOHHH
1% NPOH3IBOCTBA JTEKTPHYECKON SHCPTHH B NMEPHOH MHKOBHIX HArpy-
30k 3sneprocucreMer. TIpu Takoit cxeMe rasoBeie TYpOHHEL OOHITHOTO
KoMmiipeccopa,

Puc. 1.10. BerporazorypGunuoe  ycr-
PORCTBO.

| — ¥oMnpeccop; 2 — NPHBOR O BETPOABH-
ravenn: J— mydra; 4 — SACKTPHYCCKMA  re-
meperop; 5 —Iyp6una; & — dopeyuka; 7 —
Kianad peryauponanis pacxona BO3-
Ayxa.

. Cowamud Boadyx

TeHepaTopa M MHOTOCTYNEHHATOH TYPOHHBI ¢ NOMOMIBIO MydThl (pHC.
1.10). B paccMaTpuBaeMOM cJiyyae JBHTaTe/lb-TeHepaTop, KOTOPHE
paGoTaeT Kak JBHratesb, NMOJYYaloUHit sHeprHio OT BeTpO/JBHraTels,
Bpawaer Bo3AylIHkidt Komnpeccop. CxkaThit BO3AYX mojaercs B aKKy-
MYJHPYIOUIHE DesepByap WM NMoja3eMuoe XpamHaHile G0ablIof eMKo-
©TH HJAH OYHINAET CKBAXKHHEl NPHUPOJHOrO raia, IpH TOM cama TypOH-
Ha OTCOeNHHAETCS M TONMJIHBO Ha ee paboTy He PACXOayeTcs.

B apyroM pekHie paGoThi, KOrZa MOUIHOCTh, TpeGyemas ais obec-
neyeHHs OCHOBHOI Harpy3kH, nozaetcs OT obuieli cucTeMbl, KOomnpec-
cop OTKMOuaeTcsi, a TypGHHA COeAWHAeTCA ¢ TeneparopoM. Tommueo
mosaercs K GopcynKe, Bpaualome TypoHny, H CKATHIH BO3LAYX NOCTY-
TaeT B aKKYMYJHPYIOULYIO eMKOCTE.

[Mpn amrabatHUeCKOM CHKAaTHH BO3AYXa, T. e. Ge3 NOTeph TEMJIOTH,
ero TemmepaTypa yeseaunuusaetcs. Eca BO3AYX aKkyMyanpoBaTh B
H301POBAHHBIX BHICOKOTEMNEpaTyPHHIX KOHTelHepaX, TO OH XOpOWO
‘coXpaHsieT TenqoTy (Tak HasbiBaeMoe anuabaTHYecKoe aKKyMyJanposa-
uue). Ecan BO3AYX HCMOAL3YeTcsl jUIfl BPAuleHHA TypOHubl ¢ 3a1anHOMN
3hdekTHBHOCTLIO, TO K HeMy HeoOXOAHMO NOABOAHTE Meliblllee KOJIH-
YeCTBO TeNJIOTH, YeM NMpH Harpeee Ge3 NPHMeHEeHHA aKKYMYJIHPYIOLLEro
KOuTelinepa H CHH7KeHHIl TeMIepaTyphl 10 TeMilepaTyphl OKpyKalouled
cpenbl (Tak HasbiBaeMoe H30TEpPMHUeCKoe aKKYMynposanHe). Anma-
6aTiueckoe aKKyMYJHPOBaHHe Jyylle H30TEPMHUYECKONG B OTHOIICHHH
COXpaHeHHs HEePruH. TellioBoii HAacoc, NPHBONHMHI B JefiCTBHe BeT-
poaBuraTtedeM, Moxer ObiTh HCMOAB30BAH TAKKe A5 OTONJIEHHS B Ie-
NAX IKOHOMHH TOTJIHBA H /TCKTPOIHEPTHH.

1.10.2. BbIPABOTKA TENAOTHI

MexanuuecKass IHepTHs, MOAyUaeMas 3a CyeT KHHETHYeCKOH IHePTHH
BETpa, MoMeT OHWTh HCHOAL30BAHA /S NOJYYEHHS TeIVIOTH nyTeM
TPennst TBepAbIX MaTepuHaqoB, BHXPEBOTO [BHAeHHsi OOABUIHX Macc
BOAH NaH APYTHX }KH,"IKOCTCﬁ HAH 1TPH HCNoJL30BaHHH lLEHTPOﬁc)KHhIX
Hacocos, DTy TeNJIOTY MOXKHO 3aTeM AKKYMYJHPOBATH B Marepuaaax
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¢ 60JbIOM TenJ0eMKOCTbIO, N0106HBIX KaMHIO, coan u T. n. Ee moxuo
i TAKXKe Herocpe/CTBEHHO HCNO/H30BATH AJ5 OTOMJACHHS, B TEXHOJIOrH-
‘ YECKHX MpOLeccax, 15 CYUIRM CeabCKOXO3sHCTBEHHBIX KYABTYP H T. M.

1.10.3. NPOU3BOACTBO 3NEKTPUYECKOM SHEPTUM

dueprus BeTpa MOXKeT OWTH HCNOJB30BAHA A BPAlleHHs CHH-
XPOHHOTO TeHEepaTopa MepeMeHHOro TOKa; NoJyyaemasi SJeKTpHYecKas
IHEPrisl HENOCPENCTBCHHO NOJAeTCs B CETh IHEProCHCTEMH uepe3 To-
BHITalOWHA Tpancdopmarop. B apyrux cayuasx SHEpTHsi BeTpa He-
TOJb3YeTCH A5 BHPAGOTKH 3JEKTPHUECKON IHEPriu B BHAE NOCTOSIH-

BupabamuBoeuns nocmosnssi mo Pomossexmpuueckon
nepenennar  cxgpocmes Eempa yemawobra

Peayanmop
TOPANMEHUR

ARKYMYARGPHGR]
amapen

Npeobpasofa—
mens

Hazpysxa & yeau pocmoswwoza’
moKa: oeBeyenve, npubops,
CmaKKy U .

Buzod nepemennozo
Toxa, xazpy3na & wenu nepe—
MegRoze TOK@ : meae Bl —

dewve, 08uzameav,apu -

bopsi, cmakKu. u m 1,

A Barzod nocmonn~
#O20 MOKT; NOCTO=
Annae Hﬂﬂpﬂu!’-’llf

nexmpuyecnuii wozpebarens
i dea Bodss, nowewenud Tearuy,

AxRguysupobanue onsubuerd
Fodopoda an K cemu ne-
¢ Berxad mocmar PEARNBOND:
} ARHO20 MORBIaenT Tasamypbunnsii NG
( ooAU3 eHELAINGH
L' ¢ ~
‘
¥ Anyuyrupobonue
K rucAdpoda
Tanpw o
I?oma'“ pUYECKTRA 4L & I
H
()
y Gsrzod
4 Tenepamop mocma.] "CPCMENH020 monm
< RHHOY
m
Buzod nepemennozo
u Abusamens- mona & sesfem,
Hsbumon sw senepama, : el i
umon sweprou | senepa o |u wecarneense ncpwods
c vacmonms;
m ¢ Mazofunom|
ca
28 Puc. 1.11. Baphanta npeo6pa3oBaiis o aKKYMYAHPOSANHA SHCPIHIL
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HOFO TOKA W B HAarpeBaTEIbHBIX WM OTONNTEJIBHHX MPHGOPax mocTo-
qUHOrO TOKA, HANPHMED PEOCTATHHX, WIH OHa dKKYMYyaHpyercs B
Garapesx I NOTOM NpeoGpas’oBHBAETCs NpH HCHOAB30BANHN HATPY3KH,

pa(»oralomeﬁ Ha NepeMeHHOM TOKe. .

B 3THX CJy4asiX 3HEPrHIO MOMXKHO aKKYMY/JHPOBATh B MeXauHYeCKOH
suepriy BPaulaloUerocs MaxoBHKa IH B BHIE rasoB— BONOPOAA H
KHCA0POAA, NOJAYUEHHBIX HpPH 3JNEKTPOJIHTHIECKOM DPA3NOKEeHHH BOIBI.
I3k MOMHO aKKYMYJAHPOBATh B CHKHACEHHOM BH/AE B pe3epByapax HJH
8 ras3oo6pa3HoOM B pe3epByapax HIH NOA3EMHEIX  XpPaHNIHIIAX,
OCTABIIMXCSH OT HCMOJbB30OBAHHBIX  CKBAaXKHH FPHPOAHOrO  rasa,
u T on (pue. L11).

Bojlopoa MOMKHO HEnocpeacTBEHHO HCNO/Bb30BATh B KauecTse TOM-
HBa B CHCTEMaX OTONEHHS H NPOMBIULIEHHHX Hpoueccax, npeobpaso-

.“BHBAaTh B 3ICKTPHYECKYHO 3HEPrHio npH HCIOAbL30BAHHH eMKocTel aas

XpaHeHHsl TOMJHBA W TrasoTYPOHHHBIX reHepaTopos, paboraiouiiX Ha
BOLOPOAE, NIl IPYTHMH cnocobaMit.

1.10.4. KOMBMHUPOBAHHBIE CUCTEMbI

[TpeacTaBasieTcst, UTO BAXHOE 3HAUEHHE HMEET HCMoJIb30oBaHHe
SHepriill BETPa COBMECTHO € APYrHMH HCTOYHHKAMH HEPTHH, B YaCTHO-
CTH TPa/IHILHOHHBIM TONJHBOM, 9SHEPrHER COJNHEYHOro  H3JYYEHHS,
sHeprieil, nOAy4aeMoii 3a CHeT pasHOCTH TeMilepaTyp B OKeane, GHOJO-
riyeckuM npeoGpasoBaHKEM TOMNHBA M T. Il

Tak kakK B OOJAbUINHCTBE MECT BeTep Ayer ¢ NepepHBaMH, TO LIS
HENpPeprIBHOTO TOJY'ICHHs 3HEPrHd OT aBTOHOMHO paboraiouiedl ycra-
HOBKH HQOG,\'OJHMO aKKyMynuposaTb ee¢ Ha AJHTE/]bHBE MNepHOIbl —
10 nueii u Gosee. CTOMMOCTL HEOGXOMIMOTO AKKYMYJIHPYIOLEro yer-
poiicTBa MOXKeT ObiTh CHHACEHA NPH KOMOHHIPOBAHHOM HCNOJIH30BAHHH
SHEPriil BeTPa ¢ APYrHMHE HCTOYHHKAMI 3HEPTHH,

Hanpumep, B GoabliHHCTBE MECT BETEp 4acTO AyeT B TO BpeMs,
KOTia He CBETHT COJIHLE, H HAO60pOT, NO3TOMY KOMGHHHPOBAaHHBIE
CHCTEMBI C reJTHOYCTPOfiCTBAMH 1715 HPeo6Gpa30BaHUs 3HEPTHH BeTpa H
COMHya, HanpuMep (OTOINCKTPHUCCKHMH HJIH TEPMHYECKHMH, NOTpe-
OYIOT MepbllHe EMKOCTH aKKyMYJIHPYIOIMX YCTPOHCTB, UeM CHCTEMHI,
KOTOpHE HCNOJB3YIOT TOJBKO ONHH H3 3THX THIOB NPHEMHIKOB 3HEp-
THH, .

Tak KaK CKOpPOCTb BeTpa B JaHHbUT MOMEHT BPeMEHH MOXeT 3HayH-
TeJIbHO U3MEHSTHCS HA GOJBUIMX T0WAAsX, T0 Goabuloe YHC/IO pas-
MelteHnblx Ha HEx BIY, paGoraiomiix Ha o6IIYI0 CeTh, TaK#Ae MOLYT

HTE HCNOAL30BaHKl /s YMEHBUICHIS €MKOCTH aKKyMYJSITOPOB HpH
AakHO 6a3HCHOM HArpy3Ke 3HeprocHCTeMbl.

1.11. BbIBOP YYACTKOB 413 CTPOUTENIbCTBA B3Y
1.11.1. PACNPEAENEHWE CKOPOCTEM BETPA

Hmelomuecs B nacrosmee BpeMsi KapTH-CXeMB pachpeie/ieHus
CpexHejt suepruu serpa nan rtepputopueii CIIA paior auie BecbMa
TPy6yio ee ouenky. MHOrHe fapHBle OCHOBaHB raBHBM 00pazoM Ha
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H3MEPEHHsX, NPOBELCHHBIX Y NOBEPXHOCTH 3eMJIH BOAH3H a3PONOPTOR.
Oanako MecTonoaoxenne 1x suGHPaIocy, GoMbMel YaCcThIO TaK, YTOGH
H3bexarh MeCT, rae J0KaabHble Tonorpaduueckue yceaosrs Gaaronph-
ATCTBYIOT GOMBLIHM CKOPOCTsM BeTpa. Jlpyrie KapTH-CXeME 10/ yYeHK
NyTeM NpHBeAEHHS 1aHHHX H3MepeHHH BeTpa Ha GoJbLIHX BEICOTAX K
CTaH1apTHOH BHICOTE Hajx NOBepXHOCThIO 3emaH (puc. 1.12). Ha 3a-
WITPHXOBAHHBIX TMIOWALsX CPeLHEroz0Bas CKOPOCTh BeTpa Ha BHICOTE
44 M papda uau npespitaer 8 M/c. MHOrHe H3 3THX 30H PacnojOKeHH
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Puc. 1.12. 3ouu teppuropun CUIA co cpeaneroosoii cKOpocTsio Berpa, ApeBHIIAI0-
med 8 mfc.

BOJAH3H HaceJeHHbIX UeHTPOB, Takux, Kak Heio-Vlopk, Huio-Muraens,
Banamuwmit  Texac, Hensep, Kounopano Cnpunre, Jloc-Anmeaec H
Can-®panuncko. [pyrre e DafioHbi OOGCAYKHBAWOTCH  KPYIHLIMH
sHeprocucreMamy, takuMH, kak Bonneville Power Administration u
Tennessee Valley Authority. .

CyMMHpOBaHHe CPeaHIX MOILHOCTeH, BOIMOMKHBIX B Mpeleqax KOH-
Typa co ckopoctaMi 8 m/c, B 30He, okpykatoweii Beankylo Pasauny,
NOKa3bIBAeT, YTO 4aKe NPH 3aHHKEHHY 1aHHBIX B yacTH 3(derTHBHOC-
TH paboTe H NPAaBHALHOCTH PA3MCIUEHHsI BeTPOJABHraTelelf TOJLKO
3HEPrHs BeTpa, KOTOpas MoxeT ObITh HCNOJL30BaHa B 3TO# 30He, B
HECKO/NbKO pa3 npesbiliaer 3HepretHyecke notpebuoctd CIIA B nac-
TOsiIee BPeMs.

1.11.2. XAPAKTEPUCTUKW BETPA

MomHoeTs BeTpoBoro moToka P, npoxoasiero yepes nomepeyHoe
cedeHHe momansio F, paBHa NpPOH3BejEHHIO 3TOH MI0mAAH Ha CKo-

a8

oCTh MOTOKA V' H KHHETHYECKYH) SHEPLHIO eLHHHILbI of’beMa noToKa

P 7/2), . e.
(uan pV?(2), T. @ P (FV) V72 = pFV/2,

MOUHOCTb, TPHXOAAULASNCH HA CIHHHLY AIOMAIH NONePedHOro Cce-
yenns TIOTOKA, T. €. YAEIbHAS MOIHOCTL BETPA, MOSTOMY PaBHa

PyaBrut FMBr ™
10000 1000
100
1000 10
i 7
100 o
/ 0,01
o 5 s 15 20V I A 4V A
c 0 /0 10%0° 10* 0 FEu?
Pue. 1.13. 3aeucHmocTs Yiaedb- Puc. 1.14. 3aBHCHMOCTH MOIIHO-

Pyy ot cru  serposoro noroka P ua
YPOBHE MOPH OT CedeHHs NOTOKA
F n cxopocrn perpa V.

Mot MOMNMOCTH  BeTpa
erg ckopocth V M BucoTH Haa
YpoBHeM MopH k.

B pesyanrarte ynenbHas MOIIHOCTE BETPA HA YpOBHE MOPs yBelH-
yusaetcs oT 54 BT/M? npu ckopoctH Betpa 4,5 mjc 10 1,5 xBr/m? npu
ckopoeti Betpa 13,5 mfc H 10 7 xBr/m2 mpu 22,5 mjc. C yBeanyennem
BLICOTHl TJOTHOCTL BO3IyXa YMEHbIIaercsi, Tak YTO yleibHas MO
HOCTB BeTpa CTaHoBHTCs Menplie (pue. 1.13).

Yul
20 c 4
15
n 3 B 3 8
5 .
X 1 z 3 IX] W a) W 6)

Puc. 1.16. Posa BerpoB, nokaswBak-
wad THCAO YacoB AelcTBHA B TedeHne
roja BeTpa OmpefeseHHNX HanpaBaeHuii;

a--poaz meTpos aax  Kambaespa: 66—
poaa Bespos nas Iyspro-Piko.

Puc. 1.15. Tunosas 3an#Ch CKOPOCTH
BeTpa (a cpeaneMm 3a | MiH, Mo fan-
HEM caymOm noroaw CIIA).

Mompuocts BerpoBOro MOTOKA NPONOPUHOHAABHA IMIOMALH NOTe-
PeYHOro ceyeniisi, Yepes KOTopylo oH npotekaer. Hanpumep, Ha ypoBhe
MOPsi notok co ckopocTbio 9 M/C H NAOIANBIO TONEPEYHOro CeyeHHs
9.3 M? o6razaer MOLHOCTBIO OKOJ0 4 KBT, npn yBeaHYeHHH N0maLH
A0 93000 M2 ona gocrHraer 40 MBr (puc. 1.14). Berep o6HuHO uacTo
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H3MEHACTCH M0 HANPABICHHIO, H €ro CKOPOCThL MOXKeT GuCTpPO Hame-
HATLCS, XapakTepHO HaaWyHe Govivuiux nopusos serpa (puc. 115,
1.16). Ero cpeausis CKOpOCTh TaKKe OOHYHO 3HAYHTENLHO H3MEHseTCs
no cesonaM B Teyenne roga. B GonplIHucTBE MeCT ero aMmaHTyAa ua-
cT0 B 2 4aH 3 pasa BHINe 3HMOI, YeM JNeToM.

I'paduk, MOKa3wLIBAIOUHI YHCJAO YACOB B rOAY, B TeyeHHe KOTOPHX
BeTep B 1aHHOM MecTe JOCTHraeT PasjiHuHON CpPejHedacoBofi CKOPOCTH,

1

1 L 1 J
2000 e so00r EB00 tu

Puc. 1.17. Pacnpenenesne cpeiueroio- Pue. 1.18. Viavenennc cKopocTst mopuBa

noil CKOpOCTHt BeTPA ANS Tpex MecTHo- BeTpa:

creii: b - Maxcnun:n.lmel ARAYCHHE CHOPOCTH l?lc'r-
et s 2 NpH Nopuine; 7 — cpeddafd CKOpOCTYh; Y
Lomgllz::lna&::;':‘cspi agpﬂ‘)?“;nle..\,‘“?::::a f‘ﬁl‘czﬂﬂ.’lb"ne ”KMQHFIIKC CKOPOCTH ﬂpl‘
AMapuano  (npM Bucote 7 m)i. & — Maam- nophige; 4 — BPEMA MAICHNA CKODPOCTH — npH
Bpyxa. wrar 5raﬂo (npn Brcore 40 ). nopuse; § —BpeMs  GODMHPOBZNNR NOPRED.

HA3bIBAIOT KPHBOI NOBTOPsEMOCTH CKopocteli Betpa (puic. 1.17)). Kpu-
Bhie, TOKA3BIBAIONUIHE pacHpeneqenie CPeAHeroioBoH MOLIHOCTH BeTpa,
npHXoasueficsi Ha eAMHHIY NJOAaJH, B 3aBHCHMOCTH OT CKOPOCTH
BETpa HA3WBAIOT KPHUBOH pacmpejefcHus CPeAHEroj0BOH  yaeinbHOd
MOIIHOCTH. .

s Puc. 1.19. Cpapuenne geficTBHTenbHOR
108 17 977 | Pyan 8 pacuersoii Pyup yaeasuoli o
%07 nocrell BeTpa, MOACTHTAHHHX MO cpeaHe-
~ 12 ;‘/ roA0BOH CKOPOCTH BETPa 1A PadmIMHBX
3 118 mecTHocTel:
Elﬂﬂ = 5 30,%’0/ 1 — pacdeTHAR  JRNACHMOCTH A45  CTHUHH
- o 708, Hbio-Mexenxo; 2 -« IMeprig BEYPa, onpe-
x ¥ S 7 AeNeHHAR N0 €ro CPCAHErogoROf  CKopOCTH;
&> ° 4 ’ 3 — Benbaux; 4 — Meadopi; 5 — Dummke;
Io /RS 7 6 — Puno; 7 — Tycon; &—Tamna; 9~
2y, ’/ AanGyKepk; 10 — Magaena: 11— Koaopa-
10 Z v | | a0-Capunr; 17 — Jla-Bera; 13— 3an-flaco;
14 — Amapnano; 15— Jla66ox; 16 — Yaf-
n 190 1m0 10000 Xo; 17 — Ppeni-®oac; 18 — Koaa-Beil.
F,d},_ﬂr/u’

Mo ouenxkam JlaGoparopuu Sandia, y4HTHBAIOUIHM Ky GHUeCKY10
3aBHCUMOCTL MEXIY SHepruell BeTPa U €ro CKOpOCTbio, & TAKXKe NOphl-
pHCTOCTL BeTpa (pHC. 1.18), KQTOpHIH PeAKo GhiBaeT YCTaHOBUBLIHMES,
feflcTBHTEAbHAs SHEPTHs BETPA, BO3MOKHAs B AAHHOM MeCTe, MOKET
8 2 wau 3 pasa NpeBHIIATL MEPIHIO, NOACUHTAHHYIO N0 CPEAHEroa0-
BOf CKOpOCTH BeTpa B 3ToM Mecte. [To3TOMY B 3aBHCHMOCTH OT HyB-
CTBHTEABLHOCTH BETPOIBHTATEIs K STHM H3MEHEHHAM CKOPOCTH Berpa
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oXHAeMble €ro XapaKTepHCTHKH, ONpelessieMble IO  CPeaHeroioBoi
CKOPOCTH BeTpa, MOTYT ObITh 3anuKennpMu (puc. 1.19).
Pacnpeneseniie CpeAHErofoBOH yiedbnoll SHepriunm BeTpa pasuo
pacnpenenenuio CPeaHeronoBoi yAebHON MONIHOCTH, YMHOMKeHHO Ha
yHCJa0 4acoB B TedeHHe roja nosTopsieMOCTH COOTBETCTBleUlEﬁ CKopo-
et (pue. 1.20). Ipaduk pacnpenesenns CpeaneroioBoii  yaeabHoil

Wy, KBT-u /(% 20)

300
%Zb'ﬂ
% 150 200
Z 1] '
e . 00
= 50 !
2 4 0 1 J
2% E 8 1012 ik 182022 Vumlc 10 20 30 yMfe
Pue. 1.20.  Tumosoe pacupefefienne Pne. 1.21. Tunosoe pacnpenese-

CPeAHEerotoBON YAGNLHON 3IHEDIIH BeT-

HHE CPEAHEr0O0BOH  Yjebioi
pa Wy, npr pasanuumx ckopocrsx V:

snepran setpa Wyy aas mect-

! — nanGonce waciam CKOpOCTs Berpa; 2— HOCTEH ¢ MajiuMR H GOAbUIHME
V. =58 nfc ) [eymmapyan WYﬂ= CpeAHero)OBRIMH CKOpOCTAME
= 1800 KB« %/(x7 - rom)]. petpa V.

IHEPTHH BETPA NPH PasAUUHBIX CKOPOCTIX B TAHHOM MecTe NoKa3biBa-

T, YT0 HauOOJBIIYIO 10710 SHEPrHH COAEPIKAT CKOPOCTH BETPa, NpeBkl-
usaoiHe CPeIIolo; X BKJAAA B CyMMAapHylO CpeaHeroioBylo BrIpafaT-
Ky 3Hepr, NOACYHTAHHYIO AJs BCeX ero Ckopocrei, o6HYHO Maa Aas

c(xopocl'r;1 BeTpa, NpeBHIIalmel B 3 paza ero Cpeaniold CKOPOCTh
puc. 1.21).

1.11.3. BbIBOP YHACTKOB

K sLi6opy MecTa pacnonoienns seTpoaBHraTeNs HEOGXOTHMO 1pO-
ABIATL 0COOOe BHHMAanHHe B CBA3R C BIHsHHEM KacaTeNbHBX nanps-
MKennh u nogzKaTius ropH3oHTanbLHOTO BETPOBOrO NOTOKA, npoxoasiie-
TO Haj MOBEPXHOCTLIO 3eMJH. DTH HANPsIKEHHs BOZHHKAKT TPH Madbix
CKOpocTsX BeTpa BOAM3NW NOACTHAAIONIEH NOBEPXHOCTH, @ He HA BLICO-
TaX, rie CKOpOCTh CBOGOIHOTO TMOTOKAa N0CTaTOYHO Beauka. CKOpocTh
HEBO3MYyueHHOTO BETPOBOTO NOTOKA HA J0CTATOYHO GOJLUIOH BbicoTe,
TAe HCKAI0YeHO BAUAHHE NOBEPXHOCTHOTO TPEnHS, KaK NPABHAO, 3HAYH-
TelIbno Gosblle, yeM y NOBEPXHOCTH MM HA cTapmaprHoll Buicote pac-
nOA0Kenns apeMoMmeTpa, rie OOHYHO H3MepsieTcsi CKOPOCTh BeTpa.

PAKTHYECKH NPHHHMAIOT, YTO CKOPOCTb BETPa HA BHICOTE YBeJHUNBA-
€15 B crenenw 1/7 No OTHONIEHNIO K CKODOCTH Y TOBEPXHOCTH 3eM.IH.
acarenbHbe HanpsxeHns BeTPOBOrQO noTOKa M, CJegoBaTelbHO,
BO3MOKHan sweprus Berpa 3aBMCHT OT WIEPOXOBATOCTH NOBEPXHOCTH
SEMIH B gapmnoM Mmecte, B TOM UHCAe OT COOPYKCHHII, 1epeBbeB, Bet-
PoaBurareneir u apyrux npenstersnfi. B [Bewin Griam npoBeneHs! He-
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NHTaHKHs B a3pOJAHHAMKYeCKoi TpyOe AAs ompefencHHs MHHEManabHO
JONYCTHMOrO paccTosHus MexXAy Betpokonecamu BIY, Heobxomumoro
J15 NpefoTBpAlIeH st HX B3auMOBaHsHHA. Pe3yanraT nokasanu, yrto
paccrosiiie A0MKHO OHTh paBHO 6 aHaMerpam BeTpoKoneca, No apy-
THM JaHHHM OHO JOJKHO cocTasiaste oT 8 go 12 muamerpos.

CyuiecrseHHOe BAHsinHe Ha pabory BIY ORaIniBalor nomxarie H
VCKOPeHHe BeTpOBOro NOTOKA, NPOXOAAINEr0 Hajl BO3BHIICHHOCTAMH
HIH B Y3KHX J0aiHax. YacTo OKa3HBaeTcsi BO3MOKHHM  YBEAHUHTH
CPeaHIo BHPAGOTKY BeTPOABHTraTes, ecH NPH yCTaHOBKE ero ofpa-
1aTr BHHMAaHHe RA yBeaHueHHe cpejiHefl CKOPOCTH BeTpa B pesyanTare
ABACHHI!, NONOGHLIX YKa3aHHHIM.

Yenosus, KenartenbHble Ais MecTa ycraHoskd B3V, caemyome:
6oapliias CPefHEro0Basi CKOPOCTH BeTpa; OTCYTCTBHE BHICOKHX mpe-
OATCTBHH ¢ MOABETPEHHO CTOPOHEI HA PACCTOSHHH, KOTOPOe ONMpeaes-
eTcsi BLICOTOH MPensTCTBHs; MAOCKas BeplIHHA; BHPaBHHBAOLIAS BO3-
BHULUEHHOCTL (C OTVIOTHMH CKJAOHAMH) Ha NAOCKOH paBHHHE HAH OCT-

poBax osep WAH MOpel; OTKPHTHE DaBHHHE HAH NMOGEpPeRbe; TopHOE -

yuedbe, o6pasyiomee TYHHeb,
1.11.4. UCCNEANOBAHUE XAPAKTEPUCTUK BETPA

Kanmarnueckuii wenrp National Climatic Center (NCC) coGupaer
JLaHHBEIe W3MepeHH{I XapakTepHCTHK Betpa Ha 600 MeTeoCTaHUMAX
CIIIA, no KOTOPHIM MOXHO ONPeNeNHTh CpediiHe CKOPOCTH H Hanpasie-
HHs Berpa, pacnpeje/eHHe cpefHeMecsynoll H cpeHero0Bof 3HepPrun
H MOmHOCTH BeTpoBoro notoka. OmHako BBHAY ocoGeHHOCTEN Xapak-
Tepa MEeCTHOCTH OGBIMHO HMeeT CMBICA MPOBECTH jleTalbHbie HecAeao-
BaHHs BeTpa 0 BHOOpPa MeCTa YCTAHOBKH BeTpoaBurartens. TunoBme
H3MePeHHsi XapakTepHCTHK BeTpa Ais MPeanojaraeMoro mMecrta ycra-
HOBKH BeTPOABHTaTess GOAbLIOH MOMHOCTH OGHYHO TMPOBOAAT TpPex-
YalicyHpM aHeMOMEeTPOM H JAaTYHKOM HanpaBiaeHHsi BeTpa, YCTaHOB-
JeHHHM Ha BhcOTe 9 M (Aas mosyueHHs NPeABApHTEALHBIX AaHHEIX),
u 30 M (215 K0ATOBpeMeHHBIX Hcc/iefoBaHHiT), Percrpupymouue cH-
CTeMH 3aNHCHBAIOT JaHHbie O CPeIHEroJ0BLIX CKOPOCTAX H HanmpasJe-
HHAX BeTpa HAa OOMYHYIO HAM MArHHTHYIO JAeHTY. Pe3yanTHpyomumu
ABAAIOTCS HeAedbHble H MecsyHHe XapaKTePHCTHKH NOBTOPAEMOCTH
BeTpa.

1.12. XAPAKTEPUCTUKHK BIY
1.12.1, PA3BUBAEMAS MOLLHOCTb

Mouocers, passusaeMasi BeTpoABHraTedeM OGHLIYHOTO THIA,
P =0V, F, [AP 4 AQ),
rie V; — CKOpocTs BerpoBOro notoka; Fr— naomiams, OMeraeMas Ber-
pokofecoM; AP — u3MeHeHHe MaBieHHs B elHHHue o6bema BO3ayxa,

NPOXOJANIErO Yepes BeTPOABHraTenb; AQ — H3MeHEHHE KHHeTHYeCKOH
3HEPrHH B TOM Ke ofneme Bosayxa; 1 — KIIJL serpoasurarens.
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rakoit BAY, He OyleT CYmMECTBEHHO YBEJIHYHBATHCH € POCTOM MOUL-
HOCTH, HEOOXOMHMOli /s TOAyYeHHs xoatpqmuneﬂ;ra HArpyskH, 3KBu-
Ba/eHTHOTO OOBIMHOMN 3HeprocHcreMe, paborasoomed Ha MKHIKOM TOT-
JjiBe, HAH aTOMHON 31eKTPOCTaHIHH.

Fnasa 2
OBOBLLUEHHASA OLEHKA
BETPODHEPIETUYECKMX PECYPCOB CLLUA'

OGo6mennas oneika pecypeos CIIA copepwures B [2.1], a pac-
npenedene pacnoaaraeMoil noAnof sHepriu BeTpa mo reorpauue-
ckuM 3onam omucano B [2.2], rae onpefeacnn Ha Teppuropun CIIA
061aCTH € BLICOKHM BeTPO3IHEPreTHYeCKHM MNOTeHUHanAoM H ONHCaHH
Ce30HHBE H3MeHeHHs sHeprin Berpa. Cymraercs HeoOXOAHMBIM pac-
WHPHTL H YCOBEPIICHCTBOBATH OLECHKH HAUHOHANBHHX 3anacos 3Hep-
rud  Berpa. B wacrtHocTH, aHaau3 [2.2] HenoJHOCTHIO VYHTHIBaeT
HEKOTOPHE BaXKHbele (PaKTophl, HANPHMEP H3MeHeHHe MIOTHOCTH aTMO-
cepsl ¢ BHICOTOfi H BLICOTY H3MepeHHs BeTpa Haj MOBePXHOCTHIO
3EMJH,

B xauecrse yacti otuera National Wind Energy Mission Ana-
lysis nas koMuccid ERDA nadbl HOBHE OueHKH HANHOHAIBHEIX BeTPO-
sHepreTHueckHx pecypcos: ounedkn ¢upme Lockheed — California
Company [2.23] u General Electric Company (GE) [24]. B uccae-
nosanuu [2.4] paccmarpHBadHCh HA OCHOBe CYMMAapHBIX AaHHHX MO
135 meteocTanuuaM pacnpeflefeHHss Hal KOHTHHEHTAJBHOR 4acThiO
‘CIITA orHouleHHs cpeAHeronopoit supadatsiBaeMoil sHeprun BAY k
‘€€ YCTAHOBJEHHO® MOMHOCTH Al ABYX THNOB BeTpoaBHrartesefl.

TaasHoli ueanio wHeenenosanuit naGopatopun Pacific Northwest
Laboratories 6wa0 ofoOiieHNe OLEHOK BETPOIHEPTETHUECKHX pecyp-
0B, naHHmX nabopatopud Sandia [2.2], u ¢pupm Lockheed u GE.
OHr 1o3BONMAH JaTh nNoCJIeA0BaTedbHbIl ananu3 reorpaguyeckoro
pacnpexenennss noiHol 3Hepruu Betpa Haj tepputopmefi CIIA. Hs
Taba. 2.1 BHAHO, YTO B pacnpelefeHHsX H ONEHKAX BeTPOIHepreTH-
YeCKHX PeCcyPCOB HMEIOT MeCTO H3BecTHhle HecOOTBeTCTBHs H pac-
XOXjieHHs, OOJALUIHHCTBO H3 KOTOPHX CBf3aHO ¢ BHOOpOM  JaH-
HBIX, TNpPHHATHMH JONYMWEHHAMH H  HCTMOAB3YeMHIMH  MeTONaMH
‘adanuaa.

Bce ouepHuiee cranoBHTes akT, uTo BrpaGorka Goaee coBeplIeH-
HBIX KPHTEPHeB OUEHKH 3HeprHH Berpa HeoOxoguma Goapiie, ueMm
000ocHOBaHHe 11e/1ecO00PA3HOCTH ee HCNOan30Banusa. Hanpumep, ecau
Pasnyunsie TPYNNB AAHHLIX HAH Pa3AHYHHE METOAHKH AT 3HA4YH-
Telbune pacxowgeHis B OLEHKAX IHePrHH BeTpa, TO IS onpeje-

e e—

! Marepyan 31oft raaBH OCHOBAN HA CoOGWIEeHNH, MOAroTOBACHHOM Aabopatophed
Pacific Northwest Laboratories (BNWL — WIND —5).
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Tabawna 2.1. Cpeameronosas MOUIHOCTL BETPOBOrO MOTOKA, NPHXOASWANCH
HA CAMMHUY nAOWAIM, Ha BeicoTe 50 M, 19 pasAHYMMX TEOrpahUMECKHX 30M

Mowpocts, Br/y

Jona 5 "

“ Sendia Ereneral Lockheed
Brcryn tepputopiu wrara Texac 450—650 250450 400—990
Bocroanast aacth mrara Kanzac 300—400 200—300 180—990
IIvar Aiiosa 250—350 150—200 290673
Boctounas wacte urrara Cesepuan lakora 350—450 200—-250 300812
IO0xuan gacty wrata Bafiomnur 400--850 250—500 5231030
Ozepo Mugnran 200250 150—200 210—840
Ilrar Muauana 200250 100200 200565
3anaanas wacts wrata Hewo-Hopk 200350 150—300 140—1000:
AragnTueeckoe nobepexre CLI (o1 urrara 250300 400—600 190—904
Heio-Hopx 0 mrrata Cesepiian Kapoauna)
Henrpaanice Mopekoe noGepeskse CIIA (or 150—200 300—450 170—220
r. Jloc-Augxenec 10 wrara Aaabama)
TNoGepexpe wrara Texac 300—350 250—300 490570
Tobepesxse wrara Operon 200—300 400—600 8001610
Boserutennocts na 3anafie urrara Huio-Mek- — 400700 190—340
CHKO
Bo T wTata Ap L — 100—200 100--430

Mpamevanmpe, 3RAGCHIA, NPRBERCHHNE D TabaMue, ONPERENAAHCH HE OCHOBE obwercey nap-~

0 2MAAHIA, BRNO 0 AR KOKAOR H3 oHenox. B 310 pema ® oKosvaTeAbHOM BHIE euge

ke Gano onenor dipm GE 1 Lockheed . TlosToMY OBM MOFYT H3MEnNTLCH. JlabopaToprn  Sundia npo-
BIBOARIL 2MaNHI AAA BwcoTH 10 M, p IKC T b 20 8McoTa 50 M C HenoanzoBa.
t‘n:u CTRNEANOTO 35KOME HIMenenns MOLEIOCTH C NoKasareaem 1/7. ITpy veooma0BanMy MeToma dizpmes

eed  w0OpEHE We  RaHOCHACSH, TOSTOMY  HAHMEHbLRE H HANGOTBIUNE IHATERNA OTOHPANNCH ann.
KaMaoh nacusgn.

AICHHS TOrO, KaKaf H3 STHX Oouenok Gyzer Gosee peansHoi, HeoGXo-
AMMO HCCAEAOBATh HCMOMb3YeMble KPHTepHH. [Ipr stHx nceaenosa-
HHAX HauboJblilee BHHMAHHE YIedsieTcs COOTBETCTBHIO CYMMapHBIX
pacrpene/ennit CKOPOCTH BeTpa, xapaKTepHBIM ecran YCTAHOBKH
BeTponBHrarenel, a Takwe ay4ulefi omenke SHEPTHH BeTpa A4st pac-
CMaTpHBAaeMBIX MECT ¢ Pa3JHYHBIMH THOAMH TeppHTOPHil. Crauuuu
AT TIOJYHeHHS STUX JaHHBIX PACTIONOMEHb YacTo B YKPHTHX MecTax
H He XapakTepHel 118 BETPOBHIX 30m, HanGoJjee NPHIOAHLIX A5
HCHO0Nb30BaHNS BeTPoABHraTeaei.

B ouenke samacos smeprun BeTpa B cTpane HanGosee Baxnoe
3HA4CHIE NMeeT, N0 Beell BePOSATHOCTH, HTOroBas Kapra reorpadu-
deCKoro pacnpenedenns suepriy serpa, [lo Kapre nerko onpenesuTh
[IOIMANI CO CPABHHTENBHO BHICOKHMH HJH, HA060pOT, HH3KHUMH 3Ha-
"denuAMH pecypcos serpa. Ee ouenkn gaiotest 405 tHnossx BBICOT pac-
MONOMCRIA OT [OBEPXHOCTH 3eMaH OCH BeTpomsurarens: |5 M aas
Mamsix BOY n cBrume 50 m aas Goapmnx, Hazn o6racramu co caerka
fepecedeniof XONMHCTON MECTHOCTBIO OUeHKH faioTes VIS OTKPbITHIX
TEPPHTOPHA, paceMaTpHBaeMblX B Kayeerme NOTeHUHANBHEX  MecT
YCTAaHOBKH BeTpoaBHraTeseil.
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2.1. METOAUKA OMPEAENEHUSA
BETPO3HEPIETUYECKUX PECYPCOB

Kak ykaswiBaJoch B INl. 1, mojHas MOmMHOCTb BETPOBOTO TNOTOKA,

TIPOXOAALUETO Yepes eIHHHIY NJIOmALH BETPOKOJIeCa, HOPMAMbHON K
.er0 Hanpas/eHHio, cocTapisier P= s PV,

Tak kak sHeprusi BeTpa NPomoOpuHONAAbHA KY6Yy €ro CKOPOCTH,
1O Aake HeDoJplIoe YBeJHYeHHe CKOPOCTH APHBOAHT K 3HAYHTE b~
HOMY YBeNHUeHHIO 3Hepruu. Tak, Bo3pacTaHue cKopocTH Berpa B
2 pasa CONPOBOXKAAETCs BOCbMHKPAaTHHIM YBE/IHUCHHEM €TI0 3HEeprHH.
MecrHasi CKOPOCTh BeTPa 3aBHCHT OT OKpPY’)Kaiomeil cpeibl, B 4acT-

HOCTH OT HAJHMHA XOJIMOB, nepesmes H 3jaHHi. C POCTOM BBICOTH

OT MOBEPXHOCTH 3eMJIH CKOPOCTh B MOTPAHNYHOM CJI0€ YBETHUHBAETCH.
IMosroMy OT6OP MecTa M BHICOTH PaclOMOMKEHHs BeTpOKoaeca OTHO-
CHTEABLHO MOBEPXHOCTH — 3TO jBa BecbMa BaxkKHBIX (aKTOpa, KoTopsie
Heo6X0ANMO  yYHTHIBATE MPH ONpENeJeHHH ONTHMAJIBHON 3HEPrHH

‘BeTpa.

Ilns pacuera BeTPOIHEPTETHHECKHX PeCYPCoB HeoOXOMHMO 3HaHHe
pacnpeneaeHus ckopocteif, a ne cpeanefl ckopocTH. J1As HCMOMB30-

‘BAHNA JAAHHBIX eXeyaCHHIX HJIH TpexuacoBhpiX umepelmﬂ CKOPOCTH

BeTpa HEOOGXOAHMO OTpPele HTh XapaKTePHbie KPHBHE paclpeiesenus
ee YacToT. DTH pacnpeneNenns COCTABJAIOTCS KIHMAaTHUECKHM IEHT-
pom National Climatic Center (NCC) aas sni6pannbix nepHo10B
BpeMeHl MO JauHMM Muorix Mereoctanunfi CIIA, TPOHSBOALILIHX
n3Mepenne serpa. OQHAKO BEICOTA aHEMOMETPa H €ro MecTONnoIoMkKelHe
3HAYNTEJABHO HIMEHSIOTCH Ha MHOTHX CTAHUHAX 3a MEpHOJ 3amHcH,
It KOTOPOTO NMPOBOAKTCS 0606IIeHHe JaHHBIX. DTH I3MEHEHHS MOTYT

‘GHITL MPUUNHOH 3HAYNTEALHBIX OUIHGOK B OUEHKE 3Hepri BeTpa,
"06ycroBaennyX GO/BUION Pasniuel B 3HaYeHHsX IHEPrHH NPH H3Me-

HCHEN BBICOTH H MECTONO/JIOMKEHHsS aHeMOMeTpa.

Orpezesnenne cyMMapHbiX ZaHHHX [0 cpexnell CKOPOCTH Betpa 3a
HeaaeMelll mepHon Habiuionendii Moxer OulTh NpoBeleno na MHOI‘H;
CTAHNMAX [PH COXPAaHeHHH B TeYyeHHe 3STOTO MEPHONA HEH3MEHHO
BHCOTH DAcnoNOKeHHs aHeMOMeTpa. -

OmMnupuyeckuit Meroa, paspaboramnsii B8 [2.5] M ncnuTaHHL B
utectin mecrax Hosoft Auranm, noxasswiBaeT, uyTO ncﬁcrau‘;enbuan
JHeprusi BeTpa MoMer ObITh onpeaencHa ¢ TOYHOCThIO 20 %, ecau
licnons3oBath 3navente cpeineii ckopoctH Berpa. C apyro#t croponsl,
8 f26] nokasano, 4to 148 TOYHOM OUEHKH q>opma" KpHBOii pacnpgne-
JIEHIS CKOPOCTH BeTpa A0JKHA OGHITH CHMMETPHUHOMN, 4 MeTOA, npeo-
AeHuplii B [2.5], penpurosen, ecaH KpHBas pacnpeiedenist CKOpOCTH
BeTpa cmibHo ckouleHa WM medopMupoBaHa. IIpn HCNOAL3OBAlHH
Mertona [2.5] neficTBHTeNbHAs IHEPTHS Berpa HL’:lOOl:l(‘.llHBa.r‘lIZCb, Ha-
PiMep, a5 ceBepo-3amana THXOOKEaHCKOTO noGepexna CIUIA Goxee
UeM ua 50 9, -

SHeprnst seTpa, MPHXOAAUAACH HA CANHIILY 1I0MLATH NOBEPXHOCTH
SeMan, Br-y/M2, onpenessiercs no BhIpakKeHiio

Wyq = Py,
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e Pyg — MOMHOCTb, MpHXOAAWAsCS Ha CNHHHIY nromand, Br/m2;

At — nepuon Bpemenn, u (1 MBT.u/M2 B ron skBuBasenTecH cpenke-
TOROBOIT MomHOCTH npuMepHo 114 Br/m2).

2.2, OBOBLLEHHBIE JJAHHbIE

Bce mereoposornueckie AdHHBC, NOZYYCHHBEC MeTeocayK 6o
National Weather Service (NWS), coserom Federal Aviation Ad-
ministration n BoernpMI CAYKOAMH, COOHPATHCh  KAHMATHYCCKHM:
uentpom NCC (Awsnaa, mrar Cesepnas Kapoanna). Bceecroponnnic
0030p HMEIUXCH 1 0606UeHHbIX AGHHHX H3MEPEHHIT CKopocTeft
Berpa Haj cymeit 1 MOPCKOI MOBepXHOCTBIO H NpeleIbHbLIX 3HAYeHHH
H3MEPCHHBIX XapaKTepHCTHK (cKopocTeit BETPa, €ro nopuiBOB, Typ-
OyJACHTHOCTH H AaHHBIX H3MCPCHHI, NOAYUeHHBIX Ha GauHax) Owa
Aad B [7]. B nentpe NCC COCTaBJeH yKaszaTeqb MCTCOCTAHUHHA,.

AlS KOTOpBIX  HMeEIoTCs  0606weHEe pacipegexaenns  ckopocru-
Betpa.

CyMMapubie pacnpexenenns CKOPOCTH BE€TPa 110 NOBEPXHOCTH'
BKJII0YAIOT;

ACTOTHEIC pACnpese]ents cKopoeTH BeTpa Ha 758 CTAHIHAY, .
NEPBOHATANBHO COCTABJACHHbIE naboparopueit Sandia ¢ neasio OLlCHKH"
BETPOSHEPIETHYCCKHX PECYPCOB (3TH aHuble YNOMHRAIOTCH Kak ne-
fo1b30Banible Jabopatopueit Sandia);

nporpamma STAR (Stability Array) onpeiescHis wacTOTHLIX pac-
TpeeIe il CKOpocTH Betpa na 300 CTaHUHAX;

CBOANbIC pacnpefeenns CKOPOCTH BeTpa B KBajapante Mapcaena
(naowanp, orpanmuennas [° umpotst W 1° goarot) m panHee-
BOCHHO-MOPCKOI'0 BEJIOMCTBA, OCHOBAHHBIC Ha H3MEPEHHAX Ha cyjax.

Kpome Toro, o6paboranel namnse exeuachpix (c 1965 r.— tpex-
4acOBbIX) HIMEpEnHii BeTpa cBblue yeM ma 1000 Meteoctannmit CIIA,
Ha HMHCI0BBIX AANHBIX KOTOPLIX mocTpoena nporpamsa STAR.

HcnosnbsoBanie ynoManyTsx THIOB Aanibix H NpefelbHHX BeTpo-
BHX A@HHBIX A7l OUCHKH BETPOSHEPreTHUECKOro notemmpata GILIA
3akmouactes B crenyiomeM. Pacnpenenesins ckopocty BeTpa, cocTaB-
JAcHHble mabopatopmeli Sandia, nenoaw3yiotes aas omenki HanHno-
HAILHBIX  BETPOSHEPTETHECKHX pecypcos Jaboparopuelt Sandia n
¢upMavMu GE u Lockheed. Kak YKa3aHO B HEKOTOPLIX H3 OIEHOK,
CBOLHGIC NaHHbIC HMEIOT PAJ( OCHOBHBIX OTpPaHHYenmii: nepHoi naGuio-
Aeiiit CYWeCTBeHHO Pa3ublfi A8 PasanIHbiX CTanHiT — H3MeHsAeT s
or 2 10 30 Jet n Goee;

BLICOTA DPaCMONOAKECHHST aneMOMeTPa 4YacTO H3MEHAJach 3a Beck
NEPHOL H3MEpCHHH, MO KOTOPOMY ONpPENe/sINCL CBOHbE NaEHHe;

1HCA0 KJACCOB CKOPOCTel BETPa H3MEHAJNOCH OT CTAHUHH K CTaH.
Ui B npefesax or 3 10 16. 310 MOXeT NPHBECTH K 3HAYHTEILHbIM
OWNGKAM B OHCHKE SHEPTHH BeTPa MO  OTAEABHBIM CTaHUHAM,
NOITOMY  CBOAHBIE JaHHBlE HYXKHO  HCMOABL30BATH ¢ 0CTOPOK-
HOCTBIO,

ITporpamma STAR snaer wacrorbie pacnpeienenns CKOPOCTH
BeTpa B 3aBACHMOCTH OT €r0 HANPaBJACHHH IS OTIeJdbHBIX yCTOii-
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yHBbIX KJ4CCOB H KOMOHMHHMPOBAHHO 45 BCEX KJaaccoB, TO o3Hayaer,
yTO CBOAHbIE JaHHble zaloTcs 6e3 yuera YCTORYHBOCTH. DTH gﬁoﬁme-
s HECKOJABKO JIyHlIE€ TeX, NMPH KOTOPBIX KJaccel CKOpocTeil Berpa
CcUHTaTCH HWICHTHUHBIMH Ui BceX cranumil, MHoOrHe CcBOJHbIE AaH-
Hble OTHOCHATCH K nocheianeMy nmepnoay Bpemenn (60-e n 70-e roam),
KOrda BHICOT@ paclioJOXeHHsi anemomeTpa Oblia B ocnonnoy no-
croanHoit. XoTs cBojAHBE AaHume nporpaMmel STAR H He HCHOMb-
30BaJHCh B PHAAC OLUEHOK BerposHeprerHyecknx sanacos CIIIA, onn
MOTYT CAYMKHTD /I HHX LEHHBIM AONOJHECHHEM,

Cpoanble pacnpejenelns CKOPOCTH BeTpa B Kpajpanre Mapcaena
i nanHble Boenno-Mopckoro BejoMcTBa nmojesmst A5 NOJYYCHHs Kap-
THHB OTHOCHTEJBHOTO pAaclpeieseHsl 3HEPTHH BeTpa Haj npHOpex-
apiMH Bojgamu. OuH ne OYeHb HAaJEKHbBI Ha XapaKTepHBIX BHICOTAX H
NpaBWibHB NPH H3MEPCHHsIX Ha OOPTY CY/AHA H NPHMEHCHHH 3THX
JI@HHBIX K COOTBETCTBEHHLIM OLCHKAM 3HEPrHH BeTpa BOJH3H MPH-
OpexHOIf 30HBI, T. €. B HE3aTEHCHHBIX MecTax nobepexbs H MecTax,
HaxXoAsiAXcs Ha paccrosnun 5—10 KM B CTOpOHY MOpsi.

O6paGotannsie janHble exeyacHbX (HIH TPeXuacoBblX) H3Mepe-
HNH BeTpa MpPeACTaBJAOTCA Hapayuwell cHCTEeMON [aHHBIX 45 fe-
NOAB30BAHKSA NPH PEnpe3eHTaTHBHLIX OLUCHKaX 3HepruH Berpa. Ileprox
H3MepeHnH MOXeT ObITh BbIGpaH TaKHM, UTOOH BLICOTA PACMON0KEHHS
aiemomerpa Obila mocTOsHHOMN, a owHOKY, CBA3aHHYIO ¢ BJHAHHEM
Ha 3HEPTHI0 BeTpa KJjacca CKOPOCTH BeTpa, MOXKHO YCTPaHHTb, MO-
CKOJIbKY 3HEPTHI0 HETPYIHO NOACYHTATb HENOCPEACTBEHHO MO JaHHBIM
nabmoaennit. Oanako, XoTs 370 # HEOOXOAHMO, HCNOJAbL30BaHHE AaH-
HbBIX H3MEPEeHHHT 1 Onpejleaents snepriun setpa Goaee 10porocrosiue,
ueMm NpPHMEHEHHE OCPEAHEHHDBIX JaHHBIX,

B [29] nanubie n3Mepenuii uepes Kaxiable TPH yaca cho.rl}t;aonell/;m
st p3yueHus sHeprun Berpa nan Beanmkumn pasnmnamu v Heio-Hu-
raesa.

! ,Ifannble, MOJYYEHHBIE C JIOMOIIbIO PaAHO30HI0B Ha HEOGOJBLIHX
Bhicorax (150, 300 M 1 Ooaee) oBoGuieHbl MO KaaccaM CKOpPOCTEdt
Betpa ¢ HHTEpBasOM 5 Mfc aas 65 cramumi PaHO30HIPOBAKH
B CLIA, CBojaHble RaHHBIC AAOTCS PasienbHO s paaxosonios 00Z
H 127 Goavlieli 4acTbio AJAH D-JIeTHEro nepuoia HabaoaeHni. 37;{
Jadupe GuliH nepBonavaibio o6o6menst NCC B HCCIe0BaHIsX
[29]. Crpykrypa notoka oObMHO GojdeE KOTEPEHTHA, YEM €ro CKO-
pocTL, a BaHsiHHe TonorpadHH MECTHOCTH H HIEPOXOBATOCTH MOACTH-
Japomeli 3eMHOfi MOBepXHOCTH 37ecCh 3HauyHTeapHo Menblle. Olnnako
TJaBHble OrpaHHYeHHs B HCNOJB30BAHHH 3THX PajIHO30HANBIX JaH-
HBIX 0AT B CJACAYIOIIEM:

HB(;?;JVTO‘{HMC u?ﬁmo,qemm HEA0CTaTOUNbL, NOCKOILKY OHH, Ha-
.npnMep, .IIC JAawT IpeJACTaBJCHHA 0 BJAHAHHH CYTOUHBIX I\().’leﬁaﬂl!ﬂ,

CTapuuy pasbpocansl Ha CAHWKOM O00JbLIOM PacCTOSHHH OnHA
OT JpYTOi;

‘liﬁi‘qeopizlﬂbl CKOPOCTH BeTpa H3MEHAITCH B O4CHb LIHDOKHX Tpe-
Aenax;

He0CTATOYHEl TOYHOCTL OMPEIEJNEHHSi CKOPOCTH BETpa pPajHO30H-
A0M Ha BuicoTe 150 M W ee 3KCTpanmoJsiuuH Ha BeicoTe 50 M.
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flas ouenkn nauboasiieit sweprum BeTpa MOryT C ycnexom
HCMOAL30BATLCS [aHHbe TAKHX HCTOUHMKOB, Kak KJAHMaToJOrmuecKie
Kapre [2.10] u cratHcTHUECKHe NapaMeTpH BETPa B BePXHHUX CJOSX
Npn 85,0 kIla (swcora okoso 1500 m) u 70,0 x[la (BHICOTA OKO/IO
3000 m). B kauecTBe MCTOMHHKA AdH ONEHKM IHEPIHU BeTpa B Bepx-
HixX caoax atmocdepw nag CHIA Moryr OHTH HCNOMB30BAHB TaKie
AaHHble 12-yacoBWX HabmwoneHuii s CTanAapTHBIX YpoBueil (na-
npumep, 85, 70, 50 kIla), coGpannwie mereonenTpom National Me-
teorological Center, Suitland. Oueprisn BeTpa B BepXHHX CJ0AX
arMocdepsl HCIOAB3YETCA ISl OLEHKH BETPO3SHEPreTHYECKOTO MOTeH-
1Hajia Haj TOPHCTHIMH MECTHOCTSIM i,

2.3. YYET OBLLUX ®DAKTOPOB

Hmeerca muoro (haxkTopoB, KOTOpHE HEOOXOZNMO YUHTHIBATE ST
MOJYUCHHSL XaPAKTEPHHX OUEHOK 3HEPrUH BeTpa  ce reorpadnye-
CKOTO pacnpefenenus. Ofun U3 BaXKubX pakropos, KOTOPHIfi A0JKEH
YURTHBATLCA, — 3TO HAJAEKHOCTD AaHHMX MO CKOPOCTAM BeTpa: Ha-
CKOJIBKO XOpOWIO yCTaHOB/IEHA BbiepiKa AHeMOMETpa, KaKoBa TOWU-

£l 3 W/, %
a7 4 130 Puc. 2.1. Vmennmenne sneprin BeTpa’
W B saBacumocts or BrcoTh Hax:
0751 1% yposHeM Mopst h, oGycaoBacHimoe u3-
080 - 420 MEHEHHEeM NJOTHOCTH aTmochepn (or-
> 2 Y HOLIeHKE NJOTHOCTEH NOACYATAKO npH
285} o 7 15 CTAHIAPTHON NAOTHOCTH Ha  ypoBie:
- 3 I Mopst pg=1,225 Kr/ad),
230~ N it -1/0 I — THIUMHBE cKaaMcTHE TopKue BEpIHEG
/7 {u;é\nnaxg»‘brﬁg‘ - .?‘\n- xa0; 4 —
495 .8 § I.lo,u;'jéx'mv: F— Bl:ccc‘;apx. TN T
1,00 T ) ) Lo, ol | 0

805 10 520 2530 hoam

HOCTH M3MEPEHHH H KakoB Meros PCrHCTPAUHKH KaHHBIX? [las nemeir
ABHAUHOHHON HABHraluW OwnOKa, PaBhasi 1 Mfc, He mMeer Goabuioro:
3uavenns. OUnakO paswMma B Olenke SHCPruH Berpa npn Vy=
=4,4--5,6 M/c cocraBaser 100 %. Taknm o6pasowm, HE3HAUHTEIbHHe
M3MCHEHMA B CKOPOCTH BeTpa BCJAEICTBIHE HCOIHAAKOBOrO HHTepBana:
OCPEAHEeHHSl WIH DAa3HOM TOUHOCTH NpHGOPA MOryT NPHBECTH K 3Ha-
YHTC/IbHBIM OKHOKaM B onenke 3HEPIHH BeTpa,

K ocHoBrmMm $aktopay, BansommM na Tounocts OUCHKH JHEPrHIr
BETPa, OTHOCATCH: W3MEHEHHE MIOTHOCTH arMocdepbt B 3aBHCHMOCTH
OT BBICOTH M TEMNEPATYpH, BHCOTa H3MEPEHHS BeTpa Hal YPoBHem
MOpsl, xapakrep noactunamomeir TOBEPXHOCTH H MECTHBIX BO3BHIEH-
HOCTCH, COOTBETCTBHME MMEIOIMXCA NaHHWMX MO BETPY, MECTONOJI0Ke-
M€ BETPOIBHraTe s, NPUHATHI 3aKON H3MEHCHHA SHEPIHH BeTpa no
BHCOTE, YHCIO KjaccoB CKOpocTH BETPA, METOIHKA OLCHKH 3HEpPrHH
BCTpA HAL TOPHETHIMM palionamy u NPHOPEKHBIMU BOLaMi, METOAHKA!
HCTIONB30BAHNA AaHHHX H3MepenHit PA1HO30HAAMH ' METONW HRTEpP-
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MOJANMH 1 aHATH3A, HCNOAB3YEMble A NOJYYCHHs KapT-CXeM BeTpo-
3HEPreTHICCKHX pecypcoB.

[Tocaeatnii akTOp NpH HENPABHIBHOM €ro ncnonb:maauu.u MOXeT
NpUBECTH K KPYNHBIM MCKaXKeHHsIM B OlEeHKax reorpadHueckoro pac-
npeieackis sneprun Berpa. Hekoroprle U3 stux dakropos, Hanpumep
Tako®, KaK MHTEPBAJL OCPEAHCHHS MPUOOPA, TOMHO HE H3BECTHH, X
Heib3l YUHTHIBATh MPH ONEHKE 3HEPrHH BeTpa, Tak Kak OHH MOTYT
6LITh HCTOUHHKOM OwHOoK, HanGonee Baxube ofmue haktopb pac-
CMaTPHBAIOTCH HUAKE. .

MaoTHOCTL aTmMochepsl. DHepris BeTpa MPsMO NPONOPUHORANbHA
AJAOTHOCTH arMocdepsl, KOTOpas yMeHbUIAeTCss B 3aBHCHMOCTH OT
BHICOTH M TeMmepaTypal. [110THOCTE Ha ypOBHe MOps 1O CTaKIapTHOI
atmochepe CIIA pasra 1,225 kr/m® Ha pme. 2.1 nokasama 3aBu-

CHMOCTh MEX/IY BHICOTOMH, INIOTHOCTB H MPOIEHTHBIM YMCHBUICHHEM

suepruy Betpa. Ilpu wcmosbzoBammm B pacuerax ads MHOTHX MecT
BesnKkuX paBHHH M BBICOT Ha 3ailage CTPanbl 3HAYeHWil IIOTHOCTH
HAa YPOBHE MODA 3HEPrusl Berpa MOxer OHITh 3aBHIICHA (HampHMep,.
wa 17 % B Waitenn, wrar Baflomunr). "

Ha puc. 2.2 nokasano BJMsiHHE Ha 3HEPrHI0O BeTPa W3MEHeHH
TemnepaTyps no gannei (upmbl Lockheed [2.2]. Onn ocnoBansl Ha
o6palOTKe IaHHBIX CEMH CTaHUHH, PacnOJOMKEHHBIX Ha 3HadnTeL-
HOM DacCTOAHHH OAHa OT APYrofi B norpaumunuix sonax CIIA, u no-
Ka3nBaioT, 4TO CPeAHEMeCAYHass MIOTHOCTL armocdephbl OTIHeTCS
OT CTaHAAPTHOH NJOTHOCTH Ha BHCOTE OOWYHO Menee uem Ha 5 9%
H peako — GoJee uem na 10 %.

Puc. 2.2, Vanenenne sueprun perpa W oin W/, %
H 1A0THOCTH aTMocephl p B 3aBHCH- 9 o
MOCTH OT TemuepaTypw { (oTHocurean- 495

Haf nIOTHOCTL pfpo NOACYHTAHA N0 of |-———— /]
Aamnuy - crangapriofi - armochepn o | 5
CHIA wa yposwe wmops: (=15°C n e g ¢ 15 i i

o= 1,225 xr/wd). 0 8w 20 90 e

IperieGperas Ce30HHHEMH H3IMEHCHHAMH TeMIepaTyph, nf):xyqaem..
4TO JIeTOM 3HEPrHs BeTpa pacueraMi HECKOJIbKO 3aBHILACTCH, a 3H-
MOIt 3anmxaerca. CleloBaTenbHO, CPEIHEroj0Basi 3HEPrHs BeTpa
3aHHKaeTcs B TeX paiioHax, rie Gogee BeTPEHbIE TEPHOABI NPHXOIATCS
Ha XOJIOAHLIE MECHIH. o

Bhicota pacnonoxennsi aHemMoMeTpa Ha CTAHIMAX METCOCTYIKOBD
NWS 3uauntespno u3Mensiercsa B TeueHwe roga. TwnoBas BeicoTa
JaTturkKa Berpa Hau NOBEPXHOCTBIO 3eMJIn Ha le3JlH‘{Hle CTAHUHAX
H3mensierest or 4 10 60 M. Tem we menee Bwicory 10 M uacro npu-
HHMAjOT B KauecTBE CTAHAPTHOM BHCOTH PACTOJOKEHHA aHEeMOMeTpa.
Muorue anemomerpsl pacnosiosens BOIM3H aSpPONOPTOB AW alanimit.
B roponax u ma npocnmekrax AHCMOMETPH PAcnionaraioT Ha 31anHsx
A0S noNydeRHs JyYlMX YeJ0BHA a8 aeficTBusa Berpa. OnHako camn
31aHUS MPEACTAaBAAOT COGOH NPENATCTBHS /s BETPOBOrO MOTOKA
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