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1. MeToguka po3po6Ku aHTeHHO-(ilepHUX IPUCTPOIB HA OCHOBI HU3bKONPOQIIbHUX BUITPOMIHIOBAiB HAJl

UUJTIHIPUYHOIO IOBEPXHEIO

2. Methods of development of antenna-feeder devices based on low-emitters over a cylindrical surface

Pedepar:

1. 1. O6'eKT moCiAKEeHHS: aHTeHHO-(iflepHi IPUCTPOi 6a30BUX CTaHIIiil CUCTEM PyXOMOTO pafio3s'sa3Ky. Merta
po6oTu: nifiBUIEHHS €(PEKTUBHOCTI aHTEHHUX NIPUCTPOIB 6A30BUX CTAHILIiNl CUCTEM PYXOMOTO Paflio3B'sa3Ky 3a
PaxyHOK BUKOPHCTaHHS HU3bKOIIPO(DiNIbHUX BUIIPOMIHIOBAYiB HaJl UJIHIPUYHOIO [TIOBEpXHEl0. MeToau
IOCJIiI)KEHHSI: YACEIbHO-aHANITUYHI METOY IIPUKJIALHOI €JIeKTPOAUHAMIKY; [I0O€JHAHHS €JIEKTPOAMHAMIYHOTO
aHaJli3y Ta Teopii eJIEKTPUYHMX KiJl; METOAM Teopii gudpakuii Ha Tislax MpaBUIIbHOI (POPMU, METOAM MOJEIIOBAHHS
Ha [IEOM. TeopeTryHi Ta IpaKTU4Hi pe3yIbTaTH i HOBU3HA: YOCKOHAJIEHA MaTEMAaTUYHA MOJIEJIb
HU3BbKOIIPOPiZbHOIO BUIIPOMIHIOBaYa HA IOBEPXHI HECKIHYEHHO IOBIOI'O METaeBOr0 UUJIiHAPY 3 IOCTINHOIO
CKJIaIOBOIO €JIEKTPUYHOTIO I10JIs HA LIIJIVHI, KA € pillleHHIM 3a[a4i PO 3HaXOIKEHH 110J1s1 BUIIpOMiHIoBaHH: HIIB
Ha HECKIHYEHHO JOBIOMY LUMJIIHAPUYHOMY €KpaHi. OTprMaHa MaTeMaTU4Ha MOJEJb XapaKTepu3ye PO3IOois

€JIEKTPOMarHiTHOrO 10JIsI B [ajIbHii 30Hi (OKPEMO [1J11 BEpTUKAJIbHOI i TOPM3OHTAJIbHOI nossipusauii). [TobymoBaHo



IiarpaMy HaIpaBJIEHOCTI Ta BUSBJIEHO 3aJI€XKHICTh MprHY JJH Bif cniBBifHOMEHHS a/?. BigMiHHICTD
3aIPOIIOHOBAHOI MOJIEeJIi BiJl iCHYI0UMX I10JIra€e B TOMY, 1110 IIpU po3paxyHKy noJist HIIB 6ysia BUKoprcTaHa ymoBa
IIOCTIMHOCTI JOTUYHOI CKJIa0BOI €JIEKTPUYHOTrO I0JIS1 B PO3KPUBI BUITPOMIHIOIOUOI WIiJIMHU. Pe3ybTaTi
PO3PaxyHKiB CKJIaJal0Th OCHOBY METOAMKMU PO3PaXyHKy HU3bKONIPOQIiIbHUX aHTEH Hal, LAIiHIPUYHOIO TIOBEPXHEIO.
[IpencrapiieHo BiANOBiOHI AiarpamMy HaNlpaBjIEHOCTI 32 OTPMMAaHVMU aHAJIITUYHMMU BUPa3aMu, L0 IO3BOJISAIOTh
PO3paxyBaTH KijbleBi (OyroBi) aHTeHHi pelliTK1 Ha OCHOBI HU3bKOIIPOPibHUX BUIIPOMiHIOBaUiB. YOCKOHAIEHO
METOJIMKY PO3PaxyHKy aHTEHHO-(iflepHOr0 IIPUCTPOIO HA OCHOBI HU3bKONPOPiNIbHUX BUIIPOMiHIOBAYiB.
BigmiHHICTB 3aIIPOIIOHOBAaHOI METOJIMKHU Bif] iCHYIOUMX II0JISITA€ B TOMY, 110 PO3PaxyHOK 6e31ocepeiHbO aHTEH!
3iMICHIOETBCS HA OCHOBI aHAJITUYHUX BMPa3iB, OTPUMAHUX 32 YMOBHU MOCTIMHOCTI €JIEKTPUYHOrO MOJIS1 B PO3KPUBI
BUIIPOMIHIOIOUOI LIiJIMHY Ta Ha MiJCTaBi allepTypHOi MOAEJi BUIIPOMiHIOI04Oi cucTeMU. EQeKT Bif, 3acToCcyBaHHS
IAHOI METOJIMKM TOJISITA€ B MOXKJIMBOCTI CTBOPEHHSI aHTEHHO-(PilepHOr0 IPUCTPOIO 3 MIMPOKUMU
(PYHKLIOHATIbBHUMU MOKJIMBOCTSIMU 040 ¢popmyBaHHs [IH pizHoi KoHirypalii Bif BceHanpaBieHoi 0 CEKTOPHOI
3aBJSKU Bapiallii eZIeKTPUYHOro pajiycy cucreMu. OTpUMaHi pe3ysbTaTy [10Ka3aJy, 0 CTBOPEHA 3a JOIIOMOT 00
po3pobaenoi meronuku HITA Han nuningpuyHoOIo moBepxHero Ha 10-15% € edekTuBHIIIOI 32 BifoMi 3pa3Ku 3a
TaK/MMU ITIOKa3HUKAMU SIK Koe(illieHT HepiBHOMIPHOCTI, Maca, rabapuTH, BiTpOBEe HaBaHTaKeHHSL.. CTyIIiHb
BripoBakeHHs: HTYY "KIII" B HaByasibHOMY KypcCi AMCLMILIIHY "AHTEHHI IPUCTPOI"; B xoAi BuUKoHaHHs HJIP BAT

"XK Ykpcnenrexsika"' ta TOB "Mikpoxsuing”, ['any3p - TEXHIYHI HayKy, TEJIEKOMYHIKallii

2. Research object: antennas devices of the base stations of the systems of mobile radio contact. Purpose of work:
an increase of efficiency of aerial devices of the base stations of the systems of mobile radio contact is due to the
use of low-profile emitters above a cylinder surface. Research methods: numeral analytical methods of the applied
electrodynamics; combination of electrodynamic analysis and theory of electric circles; methods of theory of
diffraction are on the bodies of regular shape, design methods on PC. Theoretical and practical results and novelty:
The mathematical model of low-profile emitter is improved on-the-spot infinitely long metallic a cylinder with the
permanent constituent of the electric field on a crack which is the decision of task about finding of the field of
radiation of LPE on the infinitely long cylinder screen. Got a mathematical model characterizes distributing of the
electromagnetic field in a distant area (separately for vertical and horizontal polarization). The diagrams of
orientation are built and found out dependence of width of PD on correlation of a/?. The difference of the offered
model from existing consists in that at the calculation of the field of LPE there was the used condition of constancy
tangent of constituent of the electric field in po3kpusi of radiative crack. The results of calculations make basis of
method of calculation of low-profile aerials above a cylinder surface. The proper diagrams of orientation are
presented after the got analytical expressions which allow to expect circular (arc) arrays on the basis of low-profile
emitters. The method of calculation of antenna the difference of the offered method from existing consists in that
a calculation directly of aerial is carried out on the basis of analytical expressions, got on condition of constancy of
the electric field in poskpusi of radiative crack and on the basis of aperture model of the radiative system. An effect
from application of this method consists in possibility of creation of antena will build on with wide functional
possibilities in relation to forming of PD of different configuration from omniaxis to sectoral due to variation of
electric radius of the system. The got results rotined that created by the developed method of LPE above a cylinder
surface on 10-15% is more effective than the known standards on such indexes as a coefficient of unevenness,
mass, sizes, wind loading. Degree of introduction: NTUU "KPI" in the educational course of discipline the "Antenas
devices"; during implementation of NDR of " Vkpcnenrexnuka" and LTD." Mikpoxsuis ". Industry is engineering

sciences, telecommunications
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