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[MocTosHHO yBeTMUYMBAIOIINECS YHEPTETHYECKUE
MOTPEOHOCTH HACTOSIIEI0 BpeMEHH 00YCIIOBJINBAIOT
YCTOWUYMBBII MHTEPEC K HOBBIM HCTOYHHKAM JHEp-
My, B YaCTHOCTH, K DOHEPIrurv MHPOBOI'0 OK€aHa:
MPHUIMBOB, IPUOOsI, BOJIH, PA3HOCTH TEMIIEpATyp BO-
AbI TTOBCPXHOCTHBIX H I‘JIYGI/IHHBIX CJIOCB OKC€aHa,
TedeHuit [1].

OCoOEHHOCTBIO TPWIIMBHBIX  AJIEKTPOCTAHITHNA
(IT2C) sBnsieTcss UCMONB30BAHUE €CTECTBEHHO BO-
300HOBIISIEMOM JHEPTUHM MOPCKUX MPHIMBOB IS
npeoOpazoBaHus ee B Jpyrue GopMbl SHEPTUH, TIpe-
HMMYIIIECTBEHHO B dJIEKTpHUUIecKyto [2, 3].

[lepcriektnBHOCTh HCTONB30BaHUA [I9C MoOxeT
ObITH 00YCIIOBIIEHA PAAOM (PAKTOPOB, CPEM KOTOPBIX:

®  CYIIECTBEHHBIC 3amachl MPUIMBHOW DHEP-
THH TUIAHETBl, KOTOPhIE CHOCOOHBI OOECIEeYHThH JI0
15% coBpemenHoOr0 YHEpronoTpedeHus [4];

o YCTOﬁQHBaH AVMHaMWKa BCIWYWHBI NPUIINB-
HOW 3HEPTrMU BO BPEMEHM (PHEprusl MPHINBOB BO-
300HOBIIsSIEMa W HEM3MEHHA B TIOMECSYHOM (CE30H-
HOM M MHOTOJIETHEM) TEepHOAax Ha BECh CPOK JKC-
TTyaTaly ¥ HE 3aBHUCHUT OT BOIHOCTH Trona) [5];

®  BO3MOXXHOCTh COBMECTHOT'O HCIIOJIb30BaHUS
C JJICKTPOCTAHUUAMU APYIrUX TUIIOB B SHEPIrOCHUCTC-
Mmax [6, 7];

e  OIArONpUATHBIC AKOJOTHMYECKHE XapakTe-
PUCTHKH  PabOTHl TPHJIMBHBIX  AJIEKTPOCTAHIIHHA
(BOBMOXXHOCTh  MOCTPOWKH B  TPYJHOAOCTYIHBIX
MecTax B MPUOPEKHON 30HE, T/Ie OHU HE 3arPs3HSIOT

aTMocdepy BpeIHbIMH BBIOPOCAMHU, B OTJIMYHE TEII-
JIOBBIX CTAaHIIMH; OTCYTCTBHE HEOOXOAWMOCTH 3aTO-
IJICHHUA TEPPUTOPUN, B OTIWYHE OT THAPOIIEKTPO-
CTaHLMH; OTCYTCTBHE NOTCHLMAIBHONM ONACHOCTH,
XapaKTepHOI IJIs aTOMHBIX cTaHIwmi) [4, 8].

Hecmotrpst Ha psii BBIICONUCAHHBIX MPEUMY-
IIECTB, HEPTHUS NMPIINBOB U OTJIMBOB BCE €Ie MaJIo
WCIOJIB3yeTCs M0 MPUYKUHE €€ OTHOCHUTEIHHO BBICO-
KOM CTOMMOCTH U OTPAaHUYEHHOM JTOCTYIHOCTH MECT
C JIOCTaTOYHO BBICOKMMHM npuimBamu [9, 10]. Tem ne
MeHee, YCOBEpIICHCTBOBAHUE TEXHOJOTHUH M YIyd-
IIeHHE KOHCTPYKIIMH TPUJIMBHBIX 3JIEKTPOCTAHIIUIH
CIIOCOOHBI MOBBICHTh WX 3(P(PEKTUBHOCTh U CHU3UTH
CTOMMOCTh BbIpabaThIBAEMON UMH dHepruu [3—5].

B nanHO#t cTaThe mpoBeeH aHaiu3 0COOEHHOCTEH
paboThl MPUIIMBHBIX JIEKTPOCTAHIIMHI C IIENIBIO OMpe-
JIeTIeHHUsT BO3MOKHBIX KOHCTPYKIIMHA CHHXPOHHBIX Te-
HEpaTopoOB ¢ BO3OYK/IEHHEM OT IMOCTOSHHBIX MAarHUTOB
JUTSL IICTIONBh30BaHus B ruapoarperatax 119C.

[Ipupona mpuINBOB, SBISIOMUXCS UCTOUHUKOM
SHEPTHH U1 PacCMaTPUBAEMOI'0 THIIA JJIEKTPOCTaH-
LM, CBA3aHa ¢ MPHIMBOOOpa3yroIIel Crjiok, BO3HH-
Karolllel Npu TPaBUTAIMOHHOM B3aMMOJICHCTBUU
3emmu ¢ Jlynoii u Connuem. Ha moGepexbsax Mopeit
W OKEaHOB HamboJee YacTo BCTpEYaeTcsi TaK Hasbl-
BA€MbIil IIOJNyCYTOYHBI IPWIHB, Yy KOTOPOro 3a
JIyHHBIE CyTKH (24 u 50 MUH) MakcHMallbHasl BOJHA

MIPUJIMBA IPUXOIUT ABAXKIBI (puc. 1a).
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Puc. 1. XapakTepucTUKH NPUWIMBOB: @) NOIYCYMOYHbL
npunus; 6) mMecaunoe usmeHeHue 6eNUUUHbL NPUTUBA.

Bennuuna npunmBa A onpenensercsi pa3HoCThIO
YPOBHS BOJBI Z MPU MAaKCHMaJIHHOM MOIBEME U MH-

HHUMAaJIbHOM CHIDKCHUH 3a MEpUOoJ NpuiruBa. Makcu-
MaJIbHOE OTKJIOHEHHE OT CPEJAHEr0 YPOBHS MOps Ha-
3BIBAIOT AMIUIMTYAOM IIPIIIMBA, paBHOM 0,54.
HepaBHOMEpHOCTh NPUIIMBHBIX KOJCOaHUN B Te-
YeHHUeE JIYHHOro Mecsia (29,53 cyrok) oroOpakeHa Ha
puc. 10, tae Amae t Amin — MaKCHMabHass ¥ MUHH-
MaJbHas BeTUYMHA TIPUJIMBA COOTBETCTBEHHO [3, 15].
3aKOHOMEPHOCTh W3MEHEHUS MPUIUBOB B TeUe-
HUE Mecslla, BeI3BaHHas AprokeHHeM JIyHbl u CoiH-
11a, OCTAeTCsl HEM3MEHHOW ISl BCEX JIYHHBIX Mecs-
e rojma. CpenHee 3HAa4YCHWE BETMYMHBI TPUIIMBA
JUIT BCEX OJHOMMEHHBIX CYTOK JIYHHOTO Mecsia
TaKKE SBJISICTCS MPAKTHYCCKH HEM3MEHHBIM B TO/I0-
BOM M MHOrojierHeMm paspesax [5, 11]. T.e., Oyayun
(yHKIMEH OT BEJIMYMHBI IPUINBA, SHEPTUS TPUIIHB-
HOI BOJIHBI MMEET HEM3MEHHYIO BEIMUYUHY CpPEIHE-
MECSYHOH 3HEpPruM sl JIIo0Oro rojia, 4ro Mpel-
CTaBIISIET €€ BAXXHYIO OTJIMYMTENFHYI0 OCOOEHHOCTD
C TOYKH 3PEHHUS MOTEHI[MANa UCIOJIb30BAHMS B TH]I-
posuepreruke [12].
AMIUIATYIBI W (OPMBI  ITPHIIMBO-OTIIMBHBIX
BOJTH Ha Pa3HbIX MOOEPEKbIX MHPOBOI'O OKEaHa Cy-
MIECTBEHHO Pa3iHYaIOTCA, YTO CBSI3aHO C TaKUMH
(dakropaMu, Kak TIyOMHBI, KOH(pUTypalus Oepero-
BOH JIUHUM U JAp. Pa3Iu4HBIMY SBISIOTCS U BEIUYH-
HbI PUJIMBOB Ha Pa3HBIX MOPCKHUX MOOEPEXKbIX: TaK,

MaKCHMaJibHas BEIMYMHA TPWIMBA Ay, COCTaB-
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mgromas 19,5 M, nabmronanace B Kanane, B 3ammBe
®danny Ha modepexbe ATIaHTHUECKOro okeaHa [12].

JIJIS[ CO3JaHus MTPHUIIMBHBIX 3HeKTpOCTaHHI/II71 HE-
00XOMUMBI ONaronpusTHBIE MPHPOAHBIC YCIOBUS,
KOTOpBIC BKITFOUAIOT:

—  npwmBsl (4 > 3-5 m);

— KOHTYp OeperoBoil NMHHM (KENaTelnbHO C
0o0pa3zoBaHUEM 3aJIMBa), TIO3BOJISIONINI OTJEIUTh OT
Mops Oacceitn i paborsl [19C npu MUHUMAIBHOM
JUIMHE U BBICOTE IeperopauBarouiell IUIOTUHHI (a
TaK)XC HaAJIN4YUC 6J'IaFOHpI/I$ITHBIX r€OJIOrMYECKUX yC-
JIOBUH I €€ OCHOBAHUS).

Oueprernueckue mapamerpsl [19C ¢ momycy-
TOYHBIM IIPHUBOAOM ONPEACIIAIOTCA KaK:

2=197-4 -F, (D

N=22510"- 4 -F, )
rjae O — BeIpaboTKa 3HEpruu B roj, KBr-u; N — cpen-
Hs MOIIHOCTb, KBT; A, — cpemHekBagpaTH4HAas
aMIUIATYJa 3a JIYHHbIN Mecsll; F' — cpeaHss miomaib
MOBEPXHOCTH OacceiHa B TpeleNiaX MPUIMBHBIX KO-
ne6anuii yposHs, M” [3].

B mactosimee Bpems OSKCITyaTHPYIOTCS: C
1967r. IIDC Panc (®panius) MOIIHOCTHIO
240 MBT; ¢ 1968 r. Kucnoryockas I19C (Poccust)
momHocTei0 0,4 MBT; ¢ 1984 r. IIDC AHHamomuc
(Kanama) mormaocteio 20 MBT; msath HeOOMbIIMX
II5C B Kutae obmieit momHoctsio 4,3 MBT, B TOM
gucie nocrpoenHas B 1985 r. [19C 1[3suHcsHb Mo1I-
HOCThIO 3 MBT [6].

B cocra I19C Bxomsar 3manus [19C, Bogompo-
MyCKHOE CoopyKeHue u riyxad riotuHa. dnsa [19C
MOT'YT HCIIONb30BaThCS OfHOOacceiiHoBasi cxema (c
OHO- W JBYXCTOPOHHUM J€HCTBHEM) H CXeMa C
JBYMSI MM HECKOJNBKHMH OacceliHamu. BeimonmHeH-
HbIC HCCIIENIOBAHUS M TPOEKTHBIE MPOpPabOTKH €O
cpaBHeHueM cxeM [IDC mokazanmm mpeuMyIecTBa
onHOOacceiHOBOM cxeMbl [12].

OnnobacceifHOBas cxema TpeaycMaTpUBaer,
YTO B HayaJle MPUJIMBA OMYIIEHHBIE 3aTBOPHI OTHE-
nsitoT GacceiiH ot Mopsi. [lpu noCTHXKEHUH HE0OXO-
JMMOr0 MHUHHUMAJBHOTO Hamopa (MeXIy YPOBHSIMHU
Mopst u OacceiiHa) HauWHArOT paboTaTh TYypOWHBI,

HCIIOJIB3YA IMMOTOK BOJbI U3 MOPA, U IMPOUCXOAUT Ha-
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nonHeHue Oacceiina. Korma mepenan mexay Mopem
u OaccellHOM JOCTUTaeT MHHHUMYMa, OTKIIOYarOTCS
TypOWHBI, TMOJHUMAIOTCS 3aTBOPHI W IMPOHCXOAUT
BBIpAaBHHBAaHUE YPOBHEH B Mope u OacceiiHe, mocie
Yero 3aTBOPHI 3aKpPBIBAIOTCA, OTHENSAs OacceliH OT
Mops. B mepron orimBa mpu JOCTHKEHHHM HEO00XO-
MO Haropa (MeXIy YpOBHSMH OacceliHa M MOps)
BKITIOYAIOTCSl TYpOUHBI, H TIPOUCXOJHUT OIIOPOXKHEHHE
Oacceiina. 3atem UK oBTOpsieTcs (puc. 2) [6, 12].

A

YpoBHM

OcHoBHO# ekt Takoi pabOTHI TOCTUTACTCS
3a cyer Jy4Ilero BnuckiBaHus nukia padotrsl [19C B
rpaduk Harpy3ku sHeprocucremsl. [1o Takoi cxeme
pa6otaer [19C Panc (®panius) [5]. [Ipu ogHoGac-
CEIHOBOI cXeM€ OAHOCTOPOHHEro AEUCTBUA YIIPO-
maercs k1 padotsr I19C, u ee paboTa MPOUCXOIUT
B OJHOM HaIIpaBJICHHWU IPHU OIIOPOKHCHUH HWJIW Ha-
MoJIHEHHH OacceliHa, mpudeM Oonee 3¢ddexTrBHON
SIBTISIETCSI paboTa TYpOUH € OMIOpOXKHEHHEM OacceliHa.

1

>
>

MoLHOCTb

Y+

2
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tp to tp
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Puc. 2. Cxemsl 1IC: a) I[15C oonum bacceiinom; 6) epagux pabomur IIDC 08yxcmoponnezo oeticmeus; 1 — yposenv mopsi;

2 — yposenn bacceiina, t, — nepuoo evloauu mowHocmu, H—nanop; ty — nepuod omxpuimus 3ameopoe

07151 8LIPABHUBAHIUA YPOSHET 6 Dacceline u Mope.

Henocratkom pa6otsr I10C sBnsercs mpepbiBu-
CTOCTB BBIJIAYM MOIIHOCTH W HECOOTBETCTBHE TPAPHKY
Harpy3ku. Mcnons3oBanne HACOCHOW TIOIKAYKH B IHK-
ne [13C no3BonsieT CIBUHYTH €ro BO BpEMEHHU OTHOCH-
TENBHO TIPUIIMBOB U OTJIMBOB, oOecrieurBasi Hanboree
3¢ GEKTUBHOE MCIIONBb30BAHUE BHIPA0ATHIBACMON JJICK-
TPORHEPTUM ISl TIOKPHITUSI MMUKOBOM YacTh Tpaduka
Harpy30K SHEProcHCTeMbl NPH OIHOBPEMEHHOM YBE-
JIMYEHUU BBIPAOOTKH AIIEKTPOIHEPTUHL.

CymiecTByeT ONTUMAalbHOE COOTHOIICHUE TIIO-
maau O6acceliHa W JUTMHBI CTBOPA, MIPH KOTOPOM OKa-
3BIBAETCS BO3MOXKHBIM B JIAHHOM CTBOpPE PAacIolio-
KHUTBb arperaTtbl 1 BOAOIIPOIIYCKHBIC OTBEPCTUA TaK,
4TO OHU oDecreyaT BO3MOKHOCTh BBICOKOH CTEIIEHH
MoTeHI[Mada 0acceiiHa W He MOTPeOyeTCsl COopyxke-
HUeE TIyXxo# oTHHHI [3]. OgHako riryxas IoTHHA B
HE OYEHb IHPOKUX CTBOPAX COCTABIISET HEOOIBIIYIO
CTOMMOCTh coopyxeHust (okono 10%) u HeT HeoO-
XOJMMOCTH CTPEMHTBCS K BBIOOPY CTBOpA, MCKIIO-
Yaromero HeoOXomIuMocTh ee¢ Bo3BeneHus. Crou-
MOCTh THAPOIHEPTETHYECKOTO O00OpYIOBaHHS CO-
ctaBisieT okono 50% KanmuTaabHBIX BiIoXeHUH [13].

Pa6ora runpoarperatos [13C nponcxonuT npu
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Majblx Hamopax — ot 0,5 no 2,7 M mpu BenuuuHe
npuiuBa 1-4 M ¥ npu HaUOOIBIINX BETMYUHAX MTPH-
nuBa—ot 1 o 11 m [12].

[MpumMeHeHne BEpTUKANBHOW TYpOMHBI IMPHBO-
JIAT K OOJIBIIIMM TOTEPSIM HAIopa, II03TOMY TOITy4H-
U PacIpocTpaHEHHWE arperaTbl KarlCyJIbHOTO WC-
TIOJTHEHUS TOPU30HTATIBLHOTO pacioiokenus [3, 14].

[Tpumepom MoxeT ciyxuTh arperat Kucnory6-
ckoit [19C (Poccus), mokazaHHbIi Ha puc. 3 (Hamop
Ha TypOuny m3mensiercs ot 0,5 no 2,7 m), rae uc-
MOJIB30BAH ACUHXPOHU3UPOBAHHBIA  CUHXPOHHBIN
TeHepaTop, KOTOPBIH o0ecreunBacT BO3MOXKHOCTD
TCHEPUPOBAHMS HAIPSDKEHUSI CTAHJAPTHON YaCTOTHI
Ha CTaTope MallMHbl NP HECHHXPOHHOW YacToTe
BpallleHus1 poropa. HemocraTok Takoro reaeparopa
— CIIOKHAsl KOHCTPYKIUSI POTOpa 3a CYET HaIM4YHs
Tpexda3noil ¢azHONH OOMOTKH, CIIOXKHAasi CHCTeMa
BO3OYKICHUS, MTPEACTABIISIONIAsT TAPUCTOPHBIN Ipe-
oOpazoBarenb YaCTOTHI, OrpaHUYCHHE Hara3oHa
peryJIMpOBaHUsl YacTOTHl BpAIllCHWUS B JHAana3oHe
+30%: 50,4-93,6 00/MuH — mo TypOuHE U uepe3
MyJbTUTUTHKATOP, 420-790 06/MHH — 1O DIIEKTpUYe-
ckoit marmmae [3].
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noosooawas kamepa, 2 — kancyaa, 3 — euopozenepamop; 4 —
pabouee koneco cudpomypbunsl, 5 — omcacvigaiowas mpyoa.

B nanHoii pabore npeyiaraercsi HCIONb30BaTh B
[I3C cuHXpOHHBIE TEHEPATOPHI C BO30YKIECHHEM OT
TIOCTOSIHHBIX MarHHUTOB C BBICOKOW YyNEIBHOU dHEp-
THEH, YTO MO3BOJHT YIIPOCTUTH arperatbl Karcylib-
Horo ucrnonHenus. Ha puc. 4a u 40 mpencTaBiieHBI
JIBE BO3MO)KHBIE KOHCTPYKIIMOHHEIE CXEMBI.

Ha puc. 4a moka3zaHa cxema BO3MOXKHOTO Kall-
CYJIBHOTO arperara "KacceTHOro'" TUIla, dDHepreTHye-
CKasi 9acTh KOTOPOT'O BBIMOJHEHA B BHJIE KaCCETHI C
OTBEPCTUSMH, PABHOMEPHO PACHOJOKEHHBIMHA TI0
OKPYXHOCTH, B KOTOPBIX 3aKPEIUICHBI T'C€HEPaTOPhI
onMHaKoBOM MolHocTH. [Ipenmonaraercs, 9to 3TH
CHHXPOHHBIC I'€HEPaTOPbl C BO30YXKIACHHUEM OT IIO-
CTOSIHHBIX MAarHMWTOB, M3TOTOBJICHHBIC Ha 0a3e ce-
PUMHBIX ACHHXPOHHBIX JIBUTATENEH, C HETPYIOEM-
KOW MepeenKo, 3aKI0Yatoeiicss B TOM, 4TO B Po-
TOpE BMECTO MaKeTa ¢ KOPOTKO3aMKHYTOH 0OMOTKOMH
("Oenuubs KieTKa'") MCIIONb3YETCS MarHWTHAs CHC-
TeMa C MTOCTOSHHBIMHA MarHUTaMH.

J1Jis TOro 9TOOBI MOJIYYUTh T€ MapaMeTPhl reHe-
paropa, KOTOpbl€ YKa3aHbl JJIsi aCHHXPOHHOI'O JIBH-
raTeis, HeoOXOMMO BBITIOJHUTh JBA YCJIOBHUS: WH-
IOyKiusi B pabodyem 3a30pe JOJDKHA OBITh Ha YPOBHE
0,72-0,8 T u gacToTa BpallleHHUs] JOHKHA COOTBET-
CTBOBATh YAaCTOTE BPAICHUS ACHUHXPOHHOTO JIBUTA-
Tens. Y IOBJIETBOPEHHUE 3TUX YCIOBUM BO3MOXKHO 3a
CYET MPUMEHEHUS MAarHUTOB C BBICOKOW YJEIbHOMN
suepruert (NdFeB, SmCo) u MmyabTHILTHKATOpA.

[IpuMenenue TPymHmel TEHEPATOPOB IO3BOJISIET
OTCJICKUBATh U3MEHEHHE HAIopa B paboyeM peKuMe
CTaHIIMU, ¥ OTKIIOYCHHEM HEOOXOAMMOr0 YHuClia T'e-
HepaTopoB (110 Mepe YMEHbIIIEHHS Haropa) odecrie-
YUBaeTCs paboTa OCTABIIMXCS IEHEPATOPOB B HOMH-

HaJIbHOM PEXHME.
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Puc. 4. KancyapHble THAPOArperaTsl: a) cxema 6o3-
MOJICHO20 Kancynvhoeo azpezama "kaccemnoeo” muna; 6) acpe-
2am KancyneHo20 muna ¢ 0OHUM CUHXPOHHBIM 2EHepaAmopoOM;
1 — cenepamopwi; 2 — cepmemuunbie Kamepwvl, 3 — MYyTbmMUnIU-
Kamop, 4 — eepmemuunas Kamepa 6 30He mypouHbvl,

5 — kancyna; 6 — nomok 600bi.

Ha puc 46 mokaszan arperar KamncyJbHOTO THIIA,
B KOTOPOM DHEpreTudeckas 4acTh BBINOJIHEHA B BU-
Jie OIHOTO CHHXPOHHOTO TeHepaTopa ¢ BO30YKICHU-
€M OT IOCTOSIHHBIX MarHUTOB C BBICOKOH YAEIbHOMN
sHepruei. BeiOop ToW WM MHOW KOHCTPYKIIMH, Be-
POATHO, OIpenenseTcsi KOHCTPYKTOPCKO-TEXHOIOrH-
YECKUMHU M SKOHOMUYECKUMH ITPHYMHAMHU.

3aMeHa  DIEKTPOMArHUTHOTO  BO30YXKICHUS
MPUMEHEHUEM MaTrHUTHBIX CHCTEM C MOCTOSHHBIMH
MarHuTaMy TI03BOJIIET CYIIECTBEHHO YIPOCTHUTH
KOHCTPYKIIMIO POTOpa, HCKIIOYUTh CKOJIB3AIINE
KOHTaKTbhl H YMEHBIIHUTH MOTEPH, YCTPAHUB HX B 00-
MOTKE BO30YKJCHHS POTOpa.

T.K. KarncysbHBIE arperaTel padoTaoT B MOTOKE
BOJIBI, WX OOCITY)KUBAHHE 3aTPYIHEHO, MO3TOMY B
MpeuIaraéMoM K PacCMOTPEHHIO BapuaHTe CIOXKHAS
cHUCTeMa CMa3KH, HCIOJb3yeMasi B TPaJAULMOHHBIX
arperarax, MOXeT OBITh 3aMEHEHa 3aKIIOUCHHEM
JHEpPreTUYecKol 4acTu B TepMETUYHBIE KaMephl, 3a-
MOJTHEHHBIE, HANpUMep, TPaHCPOPMATOPHBIM Mac-
JoM (B IENSAX OXJIAXKACHUS U DIEKTPOU3OJAINH). B
LEeNoM, pasymeercs, TpeOyercsi cepbe3Has KOHCT-
PYKTOPCKO-TEXHOIIOTHYECKas MpopaboTka arperara.

Aaroputm pacuyera napametpoB II9C u reo-
MeTpPHH reHepaTopa.

1. BoiOupaercss KOHTyp OeperoBoil IWHUU
(>kemaTenbHO ¢ O0pa3oBaHMEM 3aJBa), I03BO-
JSIOMEH OTAETUTh OT MOpsi OacceiiH st paboThI
[I9C npu MUHUMAaNbHOHN JJIMHE U BBICOTE IEPEro-

pakuBarouen TIIOTHUHBI.
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2. Omnpenensiercss cpeAHss IUIOMAIL TOBEPXHO-
cti OacceliHa (B mpeaenax NMPHIMBHBIX KOJeOaHUU
YPOBHs), M~

3. Ompenemsiercst cpemnsisi MorqHOCTh [19C,
kBT, mo popmyie (2):

N=22510"- 42 F .

4. Onpenensgercst BbIpabOTKa 3JEKTPOIHEPTUU

B IOJ C HOJYCYTOYHBIM IpPHUIHUBOM, KBT-'4, 1o
dbopmyie (1):

2=197-4-F.

6. Onpenensercss 9UCI0 TUAPOATrPETaTOB B 3a-
BHCUMOCTHU OT INHMPUHBI CTBOpAa MW YCTAHOBJICHHAA
MOII[HOCTh OJTHOT'0 arperara, KBT.

7. Onpenensercs tum arperara: B Maisix [19C ¢
HeOonpImMMu npuiuBaMu (1~4 M — sIBIIsIeTCS MHHU-
MaJIbHO BO3MO>XHOM BBICOTOM MPHJIMBA JUISI UCIIOJIb-
30BaHMs arperara) HauOoyiee YacTo MPUMEHSIOTCS
KaIriCyJIbHBIC arperartnobl.

8. Ormpenensercs OpHEHTHUPOBOUYHBIN JHUaMETP
BXOJTHOI'O OTBEPCTHS KaMepbl, B KOTOPOM pa3Meliia-
ercs arperat (okoio 3,5 ~ 4 M st maneix [19C).

9. Onpenensiercs auaMerp TYpOUHBI, M (OKOJIO
0,8~0,9 ot muamMeTpa BXOAHOTO OTBEPCTHUS).

10. OnpenensieTcst AMameTp Karcyibl, D,

DKU"C ~ .
Dy = 080,86

DTO COOTHOIIEHHE SIBJISICTCS Ba)KHBIM IOKa3aTe-

3)

JIeM TUJPABIMYECKUX KAYeCTB COBPEMEHHOI'O Karl-
CyJlbHOTr0 arperata. Hanmume mpensiTcTBUS B BHJC
KariCyJibl ¢ TeHepaToOpoM 3a TYpOMHOH B HEKOTOPBIX
PEKMMAaX MOXKET TPUBECTH K YCHUIIEHHON KaBHTAIMH
W BUOpalMy M BBI3BATh Pa3pylICHHUS B MPOTOYHOM
gactH [3].

IIpumep pacuera.

1. Mmeercst Gacceitn twiomansio F (1000 M %
x 1000 m).

2. CpeaHexkBaapaTHYHAs aMIUIMTY/a IPUJINBA 3a
mecan Aep = 1,35 M.

3. YcraHoBieHHas
Nyem, KBT:

N :225-10‘6-/131,-1?:225-10‘6 1,35%-10° =410

yem

MOIIIHOCTh ~ arperara

[punnvaem N =450 kBt =450-10°Br .

yem
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4. TlpuHATHII OuamMeTp BXOTHOT'O OTBEPCTUA
kamepsl D; = 3,75 m.

5. Juamerp TypOUHBI D,yyps 0,88-D;, =
=0,88:3,75=3,3Mm.
6. Juamerp xamcynbl Digpue 0,8 Dyyps
=0,8-3,3=2,64 m.
7. CkopocTh pabouero moroka V.
V:i/ 2 Nyem :i/ 2:450:10° oo e, (4)
p&-S,,, \1020-0,89-8,54

rae p = 1020 Kkr/M’ — yaenbHbIH Bec MOPCKO# BOIBI
[16]; k£ = 0,85-0,89 — KIIJ] Typ6unsl; S,,,s; — mio-
1a]{b OMBIBAEMOW MOBEPXHOCTU TYPOHUHBI:

S =0,785-D __0,785-3,3° =8,54m". (5)

myp6 myp6=

8. Pacuernas BenuunHa pacxona Q:

0=S V=854488-41,67v/c. O
myp6
9. Pacuernas BeMunHa Haropa H:
N,, 450
H = S = =1,24 m. (7)
9,8-0-n 9,8-41,67-0,89
10. VYrmoBasgs CcKOpocTh 1O TypOWHE @

(kamcynpHBIC arperaTtbl UMEIOT TOPH30HTAIHHBIN
BaJ; B 3TOM CJIydae HCIOJIb3YeTCs KHHETHYecKas
JHEprus MOTOKa, MPOXOMASIIEro 4epe3 TypOouHy, u
TUHeHHas npeoOpasyercs B

€ro CKOpPOCTH

YTIIOBYIO CKOPOCTh TYPOHHBI):
V-z

o )

R

®)
mypo

rae ¥V — ckopocTh MOTOKA; R, — PaAuyC TypOHHBI;
z — K03 PUIMEHT OBICTPOXOIHOCTH TYpOUHBI, KOTO-
pBIH ompenenser Yucio 000pOTOB TaKoW MOm00HOH
MoJien TypOWHBI, KoTopas mpu Hamope H = 1 M
pasBuBaer MomHocte N = 0,75 kBT, mostomy Typ-
OWHBI pa3HBIX KOHCTPYKIIMH MMEIOT pa3MYHbIC 3Ha-
YEeHUS 3TOr0 Ko UIHEHTA.

BeposTHO, KOpPpEKTHO NEpEelTH OT JIMHEWHOMN
CKOPOCTH TOTOKa K YIJIOBOH CKOpPOCTH BpAIICHHS
TypOWHBI, UCTIONB3YSl YCIOBUS IPUMEHEHHUsI, KOHCT-
PYKIIMIO M TMapaMeTphl arperata, OJNHM3KOrO K pac-
cMaTpuBaeMoOMy. TakWM arperatoM MOXKET OBITh
MpUBENEHHBIN B [3], a IMEHHO — arperat B HU3KOHa-
nopaoit [13C, wucnonbs3oBanHbii B Kucnoryockoit
[I9C. YacroTa BpalieHHus B 3TOM arperate mo Typ-
oune — 75 o6/muu (7,85 pam/c) m 790 00/MuH
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(90 pan/c) — o 3eKTpUYECKON MallluHe, Ojaroaaps
MPUMEHEHHUIO MYJIbTHILIUKATOPA.

[Mpunumaem @ =90 pan/c.

11. DnekTpoMarHuTHBIM MOMEHT TeHepaTopa 1o
MOIITHOCTH M,,:

vy~ Nen _ 450000

2

=5000 Hwm.

©)

(0]

12. DneKkTpoMarHuTHEI MOMEHT TeHepaTopa:

3
M,=a,-A-B;-x-D}-2, (10)

rae o; — Ko3e(UIMEHT TONIOCHOTO TEpPEeKpPhITHS,
a;= 0,72; A — nuneiinas Harpyska, 4 = 10-10° A/m;
B; — unaykius B pabodem 3a3ope, B; = 0,82 Tm; A —
OTHOILICHUE aKTUBHOM JUTMHBI poTopa /, K ero aua-
Merpy D,

(11)

13. dmamerp potopa, M:

3#:
o -A-B,-m-A

5000 .
0,72-10-10°-0,72-3,14-0,3

D

p

|

14. AxTuBHAas JJIMHA POTOpA:

(12)

I =4-D,=0,3-1=0,3 m.

a

(13)

[anee pacuer reHeparopa BEeIETCS IO METOIU-
Ke, n3nokenHou B [17-20].

BeiBoabl. OrieHka SHEPreTHYEcKoro MoTeHIna-
J1a TIPUIIMBOB JIEMOHCTPUPYET MEPCHEeKTUBHOCTh UC-
MOJIb30BAHUS MPHJIMBHBIX MIEKTPOCTAaHLIUNA AJIS TIO-
Jy4EeHUS] SHEPTUU MIPH YCIOBUH MOBBIIIEHHS 3] dek-
TUBHOCTH WX paborel. Ha ocHOBe mpoBemeHHOro
aHanmm3a OcoOEHHOCTeW paboThl MPHIMBHBIX JIICK-
TPOCTAHIMI B KauecTBE OJJHOTO M3 CIIOCOOOB Mpej-
JIO)KEHO MCTOoIb30BaTh B [19C cHHXpOHHBIE TeHepa-
TOPBI C BO30YXJIEHHEM OT MOCTOSHHBIX MarHHTOB C
BBICOKOM YIEIBHON 3HEPIHEH, YTO MO3BOJUT YIIPO-
CTUTh MX KOHCTpYKuMIO U moBbicuTh KIIJ[. Pe3ynb-
TaThl U MPEATI0KEHHBIE AITOPUTMBI PacyeTOB MOTYT
OBITH HMCIOJB30BAHBI IS ONpENENICHHs TapaMeTpoB
II9C, ux arperaTHoif 4acTH ¥ OCHOBHBIX Pa3MEpPOB
r€HEepPaTOPOB YKa3aHHbBIX KOHCTPYKIIUH.
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BuznaueHHsI mapameTpiB Ta OCHOBHHX PO3MipiB reneparopa st
NIPUILIMBHHX eJIEKTPOCTAaHMil MaJiol noTy:xHocTi (10 1000 kBT)

Ha ocnosi ananizy ocobnusocmeii pob6omu npuniusHux eiexm-
pOCManyitl GUSHAYEHT MOJICTUB] KOHCIMPYKYLI CUHXPOHHUX 2eHe-
pamopie 3i 30y0dicennsim 6i0 NOCMIHUX MASHIMIG ONIsl GUKOPUC-
MaHHA 8 KaNCYNbHUX 2i0poazpezamax i HagedeHo po3paxyHoK ix
OCHOBHUX 2€0MEeMPUYHUX CHi6GIOHOWENb / XAPAKMEPUCTUK.
Kion. 20, puc. 4.

Kniouogi cnosa: ciopoenepeemuxa, mana euopoenepeemuxa,
NPUNTUBHI eeKMPOCManyii, 2eHepamopu, Kancyivhi csiopoazpe-
2amu, NOCMIUHT MACHIMU.

Permynov Y., candidate of technical sciences, Kokhanevich V.,
candidate of technical sciences., Shikhailov N. (Institute of Re-
newable Energy, National Academy of Scinces of Ukraine,
Kyiv), Permynova S. (Institute for Environmental Management
and Sustainable usage of Natural Resources, Kyiv)

Determination of parameters and basic dimensions of the
generator for low power tidal plants (up to 1000 kW)

On the basis of the analysis of the tidal power plants operation
features, possible designs of synchronous generators with excita-
tion from permanent magnets for use in capsule hydrounits are
determined, as well as and their basic geometric geometric pro-
portions / characteristics. References 20, figures 4.

Keywords: hydropower, small hydropower, tidal power stations,
tidal power plants, generators, capsular hydraulic unit, perma-
nent magnets.

SYNOPSES

The increasing energy needs give rise to a steady interest in
new sources of energy, in particular, in the energy of the World
Ocean: tides, surf, waves, water temperature difference between
the surface and deep layers of the ocean, and flows.

The use of the naturally renewable energy of the sea tides
to transform it into other forms of energy, mainly electrical, lies
at the heart of the work of tidal power plants (TPP).

Despite a number of advantages of using TPP (significant
reserves of the used type of energy; the invariance of its magni-
tude in the monthly (seasonal and multi-year) periods during the
entire lifetime of the TPP; independence from the water volume
during the year, etc.), the energy of tides is still not used to the
full, due to its relatively high cost and limited availability of
places with fairly high tides.

The analysis of the peculiarities of the tidal power plants,
found that one possible way to improve their efficiency, it is to
use in synchronous generators with excitation from permanent
magnets with high specific energy, which will simplify the de-
sign of capsular units, thereby increasing their efficiency.

The replacement of electromagnetic excitation by the use
of magnetic systems with permanent magnets makes it possible
to simplify the rotor design, to exclude sliding contacts, to re-
duce losses by eliminating them in the rotor winding.

The results and proposed evaluation algorithms can be used
to determine the PTT parameters and its aggregate part, as well
as the main dimensions of the generators with the specified con-
struction (with excitation from permanent magnets used in the
aggregates).
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