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(57) Pedepar:

N300pereHue OTHOCUTCS K aHTEHHaM U
NPEAHA3HAYEHO ISl MCIOJIb30BAHUS B COCTAaBE
PaIMOTEXHUUECKUX YCTPONCTB CIIyTHUKOBOM CBSI3U
B OBY u VBY pguanmasonax. TexHUUeCKU
pe3yabTaT 3aKII0UaeTCsl B 00ECIIEYeHUH BBICOKOTO
ko3 dupeHTa YCUIIEHUS MHOT OJIYy4€BOM
OIHO3EPKAIIbHOMI AHTEHHBI, CIELMATIBHO
NPEAHA3HAYEHHOM JUIsI IpMeEMa CUTHAJIOB  CO
CIIyTHUKOB, HAXOJSIIMXCI HAa KpPal BUIUMOIO
yJacTKa T€OCTAMOHAPHOW OpPOWUTHI, KOTOPYIO HE
HY)KHO YyCTaHAaBJIIMBATb HAKJIOHHO K 3EMHOH
IIOBEPXHOCTH. YkazaHHbIN TEXHUYECKUIN
peE3yJIBTAT JOCTUIAETCS TEM, UYTO IIpeiJlaraercs
MHOTOJIyueBasi AaHTEHHa, CcolepXKaulas 3epKallo,
KOTOpOE TIPENCTaBIIsIeT COOOM BBIPE3KY YAaCTU
MTOBEPXHOCTH W3 TOBEPXHOCTH, OOpa30BaHHOU
BpallleHWeM IMapaboibl BOKPYT OCH, Jexalleil B
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IUIOCKOCTH  Napaboibl U MEePHeHAMKYISIPHON
okanpHOM  ocu  mapaboibl, W JIMHEUKY
oOiyuarened, pAaCIONIOKEHHBIX Ha  CePEAMHE
paaMyca BpameHuss W B (oKyce mapaboisl,
npuyemM BBIpE3Ka OCYIIIECTBIISIETCSI u3
MTOBEPXHOCTH, 00pa3oBaHHOI BpalleHuEeM
napaboibl OTHOCUTEIBHO OCH, HAKJIOHEHHOMW MOJ
YIJIOM, PABHBIM YTy HAKJIOHA OOCITYXHBAEMOIO
y4acTKa TeOCTAlMOHAPHOW OpPOUTHI K JIMHUK
FOPU30OHTa, K  HOPMald K  IUIOCKOCTH,
MPOXOIAIIell Yepe3 TOUYKY pa3MElICHUs aHTEHHBI
U JBe OECKOHEUHO OJU3KO pAaCIOIOKEHHBIE K

LEHTPY 00CITyKUBAEMOT O y4yacTka
reOCTAllMOHAPHOW OpOUTBHI  TOYKH, TakK 4YTO
BEPXHSSI U HUKHSISI KPOMKH 3epkalia
PaCIONIOKEHBI napajuIebHO yKa3aHHOM

IINIOCKOCTHU, a JIMHUA PA3MCHICHUA 06nyaneneI71
HaKJIOHCHA K yKa3aHHOI>1 IJIOCKOCTH. 5 WII.
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(54) MULTIBEAM SINGLE-REFLECTOR ANTENNA FOR RECEIVING SIGNALS FROM SATELLITES
ON EDGE OF VISIBLE GEOSTATIONARY ORBIT SECTOR

(57) Abstract:

FIELD: physics.

SUBSTANCE: disclosed is a multi-beam antenna,
having a reflector which is a cut of a portion of a
surface formed by turning a parabola about an axis
lying in the plane of the parabola and perpendicular
to the focal axis of the parabola, and a line or
radiators lying on the middle of the radius of
rotation and at the focal point of the parabola. Said
portion is cut from a surface formed by turning a
parabola about an axis inclined at an angle equal to
the angle of inclination of serviced section of the
geostationary orbit to the horizon line, to the
normal to the plane passing through the point where
the antenna is located and two points lying
infinitely near to centre of the serviced section of
the geostationary orbit such that the top and bottom
edges of the reflector lie in parallel to said plane,
and the line of radiators is inclined to said plane.

EFFECT: high gain of the multibeam single-
reflector antenna which is specifically meant to
receive signals from satellites located on the edge
of the visible section of the geostationary orbit,
which does not need to be inclined to the earth's
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N300pereHne oTHOCUTCA K aHTEHHAM U ITpeAHA3HAUEHO JJISl UCIIOIb30BAHMS B COCTABE
PaTMOTEXHUUECKUX YCTPOUCTB criyTHUKOBOM cBsizu B OBY u YBY guamazonax.

M3BecTHBI KOHCTPYKIMKU MHOTOJIYUYEBBIX 3€PKATbHBIX AHTEHH, ITO3BOJISIONINE
OCYIIECTBUTH (DOPMUPOBAHUE HECKOIBKUX OTKJIOHEHHBIX JUATPAMM B HEKOTOPOM CEKTOpE
yrioB (mat. RU 2380802, HO1Q 19/19, 2336615, HO1Q 15/00, 2181519, HO1Q 19/18, 2342748,
HO1Q 19/10, mat. CILIA 4786910, HO1Q 25/100).

W3 u3BeCTHBIX KOHCTPYKIMI Hauboiee OJIM3KOM IO TEXHUYECKON CYIITHOCTH SIBIISIETCS
MHoroyueBast anteHHa (MJIA), onmrcanHas B ctathe CoMoBa u baGuHieBa
«MHoroxyueBas 3epKajabHasi aHTEHHA ISl CIYTHUKOBBIX CUCTEM CBSI3U» (COOPHUK HAYUHBIX
cratet « [pyast HUMP», 2010 r., Nel, cTp.35-42), koTOpas ciocoOHa MPUHUMATh CUTHAJIBI
OJTHOBPEMEHHO OT KaXXJ0T'0 U3 HECKOIbKUX UCKYCCTBEHHBIX CyTHUKOB 3emin (M C3),
HaXOJAIIMXCs Ha reoctanMoHapHoi opoure (I'CO), yepe3 napuyalbHyIO qdarpammy (JIyd).
AHTEHHA COACPKUT MapadoIMUecKoe 3epKajio, UMerolee MPsSIMOYTOJIbHYIO (hopMy
packpbiBa U (POPMUPYIOLIEECS ITyTeM BBIPE3KHU U3 pedIeKTopa, 00pa30BaHHOTO MyTeM
BpalleHus TapaboJibl, U pelIeTKy obIydyaTenel, pacinoIoKeHHbIX B (JOKycax 3epKaa.

K onHomy U3 HeTOCTATKOB Takoil KOHCTpYKIMU MJIA oTHOCUTCS HEYOOCTBO MpuemMa
CHTHAJIOB CO CITyTHMKOB, HAXOSIIMXCS Ha «Kpasix» BUuauMoro cekropa I'CO, koTopoe
BBIPAXKAETCS B TOM, YTO AHTEHHY HEOOXOIMMO pacIiojiaraTh MO HAKIIOHOM K 3eMHOMI
TTOBEPXHOCTH.

TexHuYecKuit pe3ybTaT 3aKITI0YaeTCsl B 00ECIIeYeHUH BRICOKOTO KO3 duimeHTa
YCUJIEHHUSI MHOTOJIyY€BOM OJTHO3EpKaIbHON aHTEHHbI, ClIEUUAIbHO MTPEeIHA3HAYEHHOM 1S
MpYeMa CUTHAJIOB C «KPAeBbIX» CIYTHUKOB, KOTOPYIO HE HY)KHO YCTAHABIIMBATH HAKIIOHHO
K 3€MHOM ITOBEPXHOCTH.

VYKa3aHHbIV TEXHUYECKUI Pe3ysIbTaT JOCTUTAETCS TEM, UTO MpeiaraeTcs MHOTOJIy4YeBas
AHTEHHA, coJepKallasl 3epKajio, KOTOPOE MPEACTaBIISIET COOO0I BBIPE3KY YACTH OBEPXHOCTU
U3 [TIOBEPXHOCTHU, 00pa30BaHHON BpallleHHEM MapaOoIbl BOKPYT OCH, JIeXkKalllel B IIJIOCKOCTH
1apa0oJIbl U MEePIIEHIUKYISIPHON (POKATBLHOM OCH ITapaboJIbl, U TMHEWKY 00yJyaTeseH,
PACIOJIOKEHHBIX HAa CepeIMHE paaryca BpalleHus U B (hoKyce mapabdoJibl, MpUYeM BbIpe3Ka
OCYIIECTBIISIETCS U3 TOBEPXHOCTH, OOPA30BAHHOM BpallleHueM napadboJibl OTHOCUTEIHLHO
OCH, HAKJIOHEHHOM MO/ YIJIOM, paBHBIM YIUIy HaKJIOHA OOCITY>KUBAEMOTO y4acTKa
reoCTalMOHAPHON OPOUTHI K JIMHUM TOPU30HTA, K HOPMAJIU K MJIIOCKOCTH, TPOXOIsIIEH
yepe3 TOUKY pa3MelIeHUs] aHTEHHBI U B OECKOHEUHO OJIM3KO PaCIIOJI0KEHHBIE K LIEHTPY
00CITy’)KMBAEMOI'0 YYaCTKa IeOCTalMOHAPHON OPOUTHI TOUKH, TAK UTO BEPXHSS U HUKHSA
KPOMKH 3epKaJjla pacroJIOKEHbI apajlieIbHO YKa3aHHOW IJIOCKOCTH, a JIMHUS Pa3MeEIeHUs
00yuaTenei HaKJIOHEeHa K YKa3aHHOM IIOCKOCTH.

B nekapToBoit cucTeMe KOOpAMHAT MTOBEPXHOCTH 3epkaia MJIA onuceiBaeTcs
Cleayrore (hopMyInoii:

(ysin(or) + zeos(ar))’ —ARI(ysin(@) + zcos(@))* ~ARI((x+ —2)7 +

A,

(ycos(a) — zsin(at))? ) + 4R2 =0

D D
z| < =L [y« =L.x=0 )
| 2 2

IJI€ 0. - YTOJI HaKJIOHA K JIMHUU TOPU30HTa ob0cyxuBaemMoro BuauMoro yyactka ['CO;
Rj - panuyc OKpy>KHOCTH 3epKajia aHTeHHbI; Dy - pa3Mep pacKpbIBa aHTEHHBI B POJOJIbHOM
TJI0CKOCTH; D - pazMep pacKkpbiBa aHTEHHBI B MTONEPEUHOM ITIOCKOCTH; X, Y, Z -

KOOPAUHATHI. Hauano KOOPpAHUHAT - PACIIOJIOKCHUC «HECHTPAJIbHOT'O» O6quaT€H${,
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MIPYHUMAIOIIETO CUTHAJI CO CITyTHHUKA, HAXOASIIErocs ocepeIuHe 00CcayKMBaeMoro
cextopa ['CO.

JIunus pacnonokeHus (pa3oBBIX HEHTPOB 00TyUyaTesIeli aHTEHHBI B TOM ke IeKapTOBOM
crcTeMe KOOP/IMHAT OMUChIBAETCsl (hOPMYJION:

(2 + R—3)2 + (ycos(®) — zsin(a) )® = ﬁ
2 4

ITpu HaBoIKE OOMyUaTenst Ha OOCITY)KMBAEMBbIN CIIYTHUK B CUITy HEIMHEHHOCTH BUIUMOIO
yuactka ['CO da3oBslit HeHTp 00TydaTens OyaeT HEMHOT'O OTCTOSITh OT YKa3aHHOM BBIIIIS
JIMHUM, YTO TIPUBOJIUT K HE3HAUUTEIIbHOMY MTOHWKEHUIO KO3(DPUIMEeHTA yCUIIEHUSI aHTEHHBI.

J171s1 MOsICHEHUST YCTPOUCTBA MpeAsiaraeMoi aHTEHHBI UCITOTb3YIoTCs ¢ur. 1 -
M300paXEHHE AHTEHHBI B IEKAPTOBOM CUCTEME KOOPAMHAT B TPEX PA3IMUHBIX MPOEKLMSIX,
¢ur.2 - napabona u och BpaieHus, ¢ur.3 - Buaumslii yuactok ['CO, ¢ur.4 - pacnonoxeHue
JMarpaMM HampaBJIEHHOCTH, UT.S - XOJ JIydeli B TeOMETPOONTUYECKOM MPEACTABIICHUMU.

AHTeHHa coepkUT peduiekTop | U TMHENKy o0rydaTeneit, pa3oBble HEHTPBI KOTOPHIX
pacrioyioxensl Ha JJuHMA 2 (pur.1). Ha dur.1 Taxxe nzodpaxeHa och BpalieHus 3.

3epkaio (pednextop) 1, ucrionapzyemoe A1t GOPMUPOBAHUS TTOJISI OTPAKEHHON BOJIHBI C
TJIOCKUM (pa30BBIM (PPOHTOM B PEXUME TEepeIavu WIK KBA3UCHEPUIECKON BOTHBI B PEXKUME
MpUeMa, BBITIOJTHEHO B BUJI€ BBIPE3KH UACTU MMOBEPXHOCTU U3 TOBEPXHOCTU, 0OPA30BAHHOM
BpallleH’eM Mapadosbl OTHOCUTENIBHO OCH, JIeXKAIeH B TNIOCKOCTH MapadoJibl U
MePIEHAUKYIISIPHOM ee hoKaIbHOM OcH ((Ur.2), HAKIIOHEHHOM MOJT YTIIOM 0. K HOPMaJu K
IIJIOCKOCTH, TPOXOJSIIEH Yepe3 TOUKY pa3MELIEHUsI aHTEHHBI U JB€ OECKOHEUHO OJIM3KO
PaCIoIOKEHHBIE K IEHTPY OOCIyKMBaeMOTO yuacTka (¢pur.3) reocraiimoHapHON OpOUTHI
TOUukU. [IprueM BEpXHSIS U HUKHSISL KPOMKH 3€pKajia pacloI0kKeHbI APpaIEIbHO
yKa3aHHOM IMJIOCKOCTH. YTOII 0. paBeH yIily HakjIoHa obciayxuBaemoro yuactka [[CO
(¢ur.3) x TMHUM TOPU3OHTA.

Jluneiika obmyuatenel, (pa3oBbie HEHTPHI KOTOPBIX PACIOIOXKEHBI HA JTuHUU 2 (dur.1),
COCTOUT U3 OOJIyyaTesiel, B KaueCTBe KOTOPBIX MOTYT OBITh UCIIOJIB30BAHbBI PYIIOPHBIE,
CIIMpaJIbHbIE, IIEJIEBBIE U AP. OJMHOYHBIE UJIM TPYNIIOBBIE (KJIACTEPHBIE) U3JIyYaTeld, UTO HE
BJIMSIET HA CYTh 3asBIISIEMOTO pElIeHMUs], HO 001agaronme (pa3oBbIM WK "YaCTUYHBIM
(dazoBbIM" leHTpOM. JIMHUS 2 pacIioio’keHa B MIIOCKOCTH BpalieHus: (OKaJIbHOM OCH
1apaboJIbl U SBIISIETCS YaCThIO OKPYKHOCTH € paanycoM R3/2 1 ¢ HEHTpOM Ha ocH
BpaleHus 3. [ NTOCKOCTh pacnoioKEeHUs JIMHUM 2 HAKJIIOHEHA K IUIOCKOCTH, TPOXOISIIEH
yepe3 TOUKY pa3MelIeHUs] aHTEHHBI U B OECKOHEYHO OJIM3KO PaCIlOI0KEHHBIE K LIEHTPY
00CITy’)KMBAEMOI'0 YYaCTKa IeOCTaMOHAPHON OPOUTHI TOUKH, [TOJ] YTIIOM QL.

[IpennoxxeHHast aHTeHHA Ha repeaady padboTaeT crieayrommmM odpaszoM (¢pur.5). Kaxabri
00JTyJyaTenb U3IydaeT 3JICKTPOMArHUTHOE TT0JIe CO chepruecKuM (pa3oBbIM GPOHTOM B
rpenenax yria packpbiBa pedektopa. [ eoMeTpoonTuieckye Jyuu 3TUX Mojen
OTpaXaloTCs B COOTBETCTBYIOIIMX TOYKAX 3epKasia U GOPMUPYIOT OTPAKEHHBIE BOJIHBI C
I0CKUM (pa3oBbIM (ppoHTOM. MecTa pacroioKeHUs: 1 OPUCHTAIMKU 00TyJaTeliei
OTHOCHUTEJIBHO 3epKajia OMpPeAeIIIOTCS PACIOI0KEHUEM O0CITy)KUBAEMbIX CITyTHUKOB Ha
Ico.

B pexumMe mpueMa npeuioxKeHHas aHTEeHHA padoTaeT CaeayromuM oopazoM (¢ur.S).
I'eomeTpoonTuueckure 1yuu napuyagibHbIX AUATPAMM HAIMIPABIEHHOCTH, IPUXOISIINE Ha
3epKaJIO B BUJE BOJIH C INTIOCKUM (ha30BBIM (PPOHTOM, OTpAXKAIOTCS OT 3epKaia,
KOHIIEHTPUPYSICh B (POKyce 3epKaja, IJe U yCTaHaBIMBaeTCs (Da30BbIN UEHTP O0IydaTeNs.

[Tpennaraemoe nzo0OpereHue mo3BoJseT chopMUPOBATH HAOOP MaPLUUATBHBIX UArPaAMM
HAIPaBJICHHOCTH, TPUMEP KOTOPBIX U300paxeH Ha (ur.4. Ha pucyHke 1mo ocu adbcuuce
OTJIOKEHBI YIJIbl B PA/IMAHAX, IO OCU OPAUHAT - YPOBEHb AUATrPAMMbl HAIIPABJIEHHOCTH B Ab.

Ctp.: 5



10

15

20

25

30

35

40

45

50

RU 2446523 C1

ITpennaraemoe n3o00peTeHue MO3BOJISIET TPUHUMATh CUTHAJIBI CO CITyTHUKOB,
HaxXOSIIMXCs Ha Kpato BuauMoro ydactka ['CO, 6e3 HeoOX0MMOCTU HAKJIIOHSTh aHTEHHY K
IJIOCKOCTH TOPU30HTA.

Bo3MoxHBI pa3nmuuHbie MOAU(PUKAIMY TTPEIaracéMoro u300peTeHus, YTO HE MEHSIET CYyTh
paccMaTpuBaeMoOi KOHCTPYKIUH, T.€. 3asBIICHHOE B N300PETEHUM PEIIICHHE SIBIISETCS OOIIUM
JUIS. OJTHO3EPKaJIbHBIX AHTCHH, (P)OPMUPYIOIIUX MHOTOJTYUYEBYIO JUATPAMMY
HAIIPpaBIICHHOCTH.
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dopwmyia nu3o0peTeHus

MHoroJsyueBas aHTEHHA, COJIepXkKallasi 3epKajio, KOTOPOE MPEICTABISET COOON BBIPE3KY
YaCTU MOBEPXHOCTH U3 MMOBEPXHOCTH, 00pa30BaAHHO BpallleHHeM MapadoiIbl BOKPYT OCH,
JIeKaIlel B INIOCKOCTU MapadoJIbl U MePIeHIUKYISIpHON (OKaTBbHOM OCH mapaboribl, U
JMHEWKY oOJyuaTesieH, pacioIoKeHHBIX Ha CepeIuHe paauyca BpalleHus U B (hokyce
napaboITbl, OTIIMYAOIIASICS TEM, UTO BBIPE3Ka OCYIIECTBIISIETCS] U3 TOBEPXHOCTH,
00pa30BaHHON BpallleHUEM NTapaboIbl OTHOCUTEIBLHO OCH, HAKJIIOHEHHOM MOJT yTJIOM,
PaBHBIM yTJIy HAKJIOHA OOCITYKMBAEMOTO y4aCTKa Fe0CTallMOHAPHON OpOUTHI K JIMHUU
TOPU30HTA, K HOPMAJIH K TIJIOCKOCTH, MMPOXOASIIIEl Yepe3 TOUKY pa3MelleH!s] aHTEHHBI U JBE
OECKOHEUHO OJIM3KO PACIIOIOKEHHBIX K IEHTPY OOCITYKUBAEMOT'O y4acTKa
reoCTaMOHAPHOM OPOUTHI TOUKH, TAK, UTO BEPXHSISI U HIDKHSSI KPOMKH 3€pKajia
PACIIOJIOKEHBI MTAPAIUIEIBHO YKa3aHHOM MIJIOCKOCTH, a JIMHUS pa3MeIleHus: 00TydaTesei
HaKJIOHEHA K yKa3aHHOW TIJIOCKOCTH.
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