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AHHOMauus - PaspabotaHa cepus  NUHEMHbIX
KONMUHEapHbIX MHOTO3MEMEHTHbIX MeYaTHbIX aHTEeHH C
BEPTUKanNbHON nonspusaumen, MMEIoLLNX Kpyrosyo

anarpaMMmy HanpaBfeHHOCTU B TFOPU3OHTanbHOM MMAOCKOCTM.
OnucbiBaloTcs ABa BapuaHTa peanu3aumMin ¢ 50 n 7-10
anemeHTamu. CpaBHMBAOTCSA pe3ynbTaTbl PacyETOB MU
KOMMbIOTEPHOrO MOAENUPOBAHUS C  9KCMEPUMEHTamNbHbIMU
OaHHbIMK.

|. BBegeHue

KonnuHeapHble aHTEHHble PeLWETKM CTPOSATCA U3
HECKOMbKNX OQHOTUMHbBIX aHTEHHbIX BUOpaTopoB (YaLle
BCEro NoryBOJIHOBBIX), KOTOPbIE pacnoraratoTcst BOOSb
OOHOM BepTMKanbHOW ocu. [lMTaHMe Ha Kaxabln 13
BMBpaTOpOB NOABOANTCS B OOHOM U Tol e dase. Mpu
3TOM Mons Bcex BUOpaToOpoOB B HanpaBneHuu Hopmanu
K OCW CKnagplBaloTCH, TaK Kak pasHOCTb xoda Aand
BOMHbl B 3TOM  HamnpaBneHWM paBHA  Hyno.
KonnuHeapHble aHTeHHbl yaobHbl, korga Tpebyetcd
nony4nTb KPYroByt pguarpamMmy HanpaBneHHOCTU B
rOPM30OHTarNbHOW MIOCKOCTU U OCTPOHaNpaBliEHHYIO B
BepTMKanbHON. OTO B YACTHOCTM HYXXHO Ansi MOKPbITUSA
MakcumarnbHOM nnowiaam npv opraHusauum
pagvoBellaTenbHON M NPOCTO [JBYXCTOPOHHEN CBS3n
Ha MeCTHOCTW. BbicoTa Takon aHTEHHbI AOMKHA ObiTb B
HecKonbko pa3 Oornblie AnuHbl BOMHbL.  KOHKpEeTHO
neyvyaTHble aHTEHHb! OTNINYAKTCA HU3KOW LIEHON, Marbim
BECOM, NpoCTOTOM N3roToBMEHNs, XopoLuen
NOBTOPSEMOCTbH.

MeyaTHble KONNMHEAPHbIE aHTEHHbI YXXEe OnMcaHbl B
nutepatype. [1]. OgHako onMcaHbl OHM AN 4acTOT He
Bblwe 2[Ty. B paHHol xe paboTe mccnegoBanucb
aHTeHHbl Ha amanasoH 10-12Tu, 4yTOo NpepcTaBnseT
NPaKTUYECKUA NHTEPEC N HOBU3HY.

[I. KOHCTpYKUMA aHTeHH

Ha pwuc.l wn3obpaxeHa cxema 7-3NE€MEHTHON
neyaTtHoW aHTeHHbl. Ha cxeme wu3obpaxeHbl pnBe
CTOPOHbI (PPOHT M Thbi) NevyaTHOM nnaTthbl, KOTOpasa 1
eCTb COOCTBEHHO aHTeHHa. Ha KoHuax aHTEeHHbI
[enarTcst 0TBEPCTUS C 3aMblKaOLLMMU NPOBOAHUKAMMU.
MuTalowaa KoakcuManbHasi nUHWA  NOABOAUTCA K
cepeavHe aHTEHHbI.

KoahpumLmMeHT ycuneHnsa Takon aHTEHHbI 3aBUCUT OT
yncna anemeHToB. PacyeTHbiM nyTém Gbinu nony4eHsl
crnegylowime 3HavyeHus

Tabnuua 1. Table 1
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Puc.1 Cxemamuyeckoe u3obpaxkeHue ne4amHou
KosnnuHeapHoU 7-351ieMeHMHOU aHMEHHbI.
Fig.1 Printed collinear 7-element antenna diagram

I1l. UlccnepoBaHne CBOUCTB aHTEHH

Bbino npoBefeHO KOMMbIOTEPHOE MOAENMPOBaHUE
aHTeHH ¢ 5 u 7 anemMeHTamu. WccnepoBanucb
uarpaMMbl HanpaBfiEHHOCTM B [ABYX MIIOCKOCTAX U
3HavyeHne S11 B paboyeM amanasoHe 4actoT. [ns
OLIEHKM CTeneHu coBnaaeHns pesynbtaToB

Puc.2 7-anemenmuHas aHmeHHa ¢ ¢pudepom.
Fig.2 7-element antenna with feeding line.

MOZENMPOBaHUS 1 peanbHbIX Obinn aKCNeprMeHTanbHO
nsmepeHbl S11 n guarpammbl HanpasreHHOCTW ANA
TPEX BapMaHTOB aHTEHH : 0gHa 5-anemeHTHas u oBe 7-
anemMeHTHbIX. [locne  cpaBHEHMA  pacCYE€THbIX WU
3KCNEepUMEHTAnbHbIX  AaHHbIX  ObIN0  0BHapyxeHo
yOOBneTBOpUTENBHOE COBNageHue.

Ha ocHoBe 7-amemeHTHOro wu3snyyatensi Obina
paspaboTaHa npakTu4eckas KOHCTPYKUWUSI aHTEHHbI
«®doHapb», UmMeLLas 3alNTHBIA NNACTUKOBBIN KOXYX,
Ons NCNOoNb30BaHNA BHE MOMELLEHUIA BO BCEMOroaHbIX
ycnosusix. B BepxHel 4actm e€é€ kopnyca Takke
pacnonaraetcs NPUEMHO-NepeaaLLMin MogYy b.
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Puc. 7 Cemelicmeo Quazpamm HarnpasneHHocmu
aHmeHHbI «gpoHapb» 8 rriockocmu YOZ Onsi pasHbIX
yacmom.

Fig.7 The directional diagrams family for different
frequencies in YOZ plain for antenna “Fonar”.
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yacmomsbl 05151 aHMeHHbI «bOHapby.

Fig. 8 Frequency depending charts for Gain, Beam
width, Major maximum, Side-lobe level for “Fonar”
antenna

IV. 3akno4yeHue

McecnegoBaHHble  06pasubl  aHTEHH MMET  psag
HECOMHEHHbIX  [JOCTOMHCTB B  MNPUINOXEHUMU K
opraHuMsauum  CBsI3M  Ha  MecTHocTW.  [laHHoe
HanpaBneHMe B KOHCTPYMPOBAHWM aHTEHH creayet
pasBuBaThb.

B 3aBMCMMOCTU OT YaCcTOThbI AnarpaMmmMa MeHSIeT CBOW
yron HanpaefeHHOCTU. JTO [aéT AOMONHUTENbHbIE
BO3MOXHOCTM ANl MOBbLILEHUA Ka4yecTBa CBA3N Ha
HeogHopooHOM  naHawacdTe. PasmMecTuB  Takyto
aHTEHHY Ha BepLUMHEe MayTbl, MOXHO 06ecneynTb CBA3b
C 0ObEKTaMM, HAXOOALLMMUCS HUXKE €€ YPOBHA. A ecniu
aHTeHHa CTOUT B 4OMNWHe, TO LenecoobpasHo HaobopoT
«3arHyTb» AuMarpammy BBepX, 4ToObl  MonyYnTb
XOpoLWy CBA3b C ob6beKkTamu, pacrnonioKeHHbIMU
BbILLE.
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Abstract - The article describes omnidirectional printed patch
collinear antenna arrays of vertical polarization. The examples
of 5 and 7 elements are given for instance. The computing
simulating models results are compared with experimental
data. The novelty is to apply this kind of antennae in X-band.

I. Introduction

The collinear antennae arrays usually are made of a number
simple radiating patches mostly half or quarter-wave dipoles
placed along the vertical line. In the Fig.1 the diagram of
printed collinear antenna is presented. Since the power feeds
all the dipoles in the same phase the normal fields of each
dipole add and antenna has disk like directivity. It is useful
when it is necessary to establish multilink communication in
local region. In addition it gives a feature especially for
irregular terrain. Depending on frequency the elevation angle
changes its own value. It means that antenna placed on the hill
can be directed down to the valley and one located in the
valley can be directed up to the hill. This fact is illustrated by
Fig.7 diagram.

II. Antenna structure description

The example of antenna design is exposed at Fig.2. It is
made of double side foiled dielectric. The two electrodes are
placed on the opposite sides. They consist of number of
alternating wide and thin strips. At the end of each electrode
there is a hole with the joint between two sides. The feeder is
to be connected as shown by coaxial or twisted pare.

The distance between centers of adjacent patches must be
equal to wavelength in dielectric. The length of patches is
about 2 of this value. The antenna gain depends on number of
elements. Calculated values of gain are presented in Table 1.

Because of very simple structure printed antennae are very
economic, small and light. As a practical result based on
7-element structure and intended for all-weather using antenna
“Fonar” was designed. It is protected by thick plastic case and
fitted with Microwave transceiver inside. Antenna box is
connected to base station by low frequency cable line.

lll. Testing and measuring

For all these 5 and 7 element antennae S11 and direction
diagrams were worked out and measured too. The theoretical
and practical results were compared and the simulation model
was found quite adequate. The calculated and measured data
both for antenna “Fonar” are exposed on Figs. 7 and 8.

IV. Conclusion

The represented antennae can have without of doubt
practical utility and correspond interest for multilink
communication in local region. As a big feature especially must
be admitted their very low cost, small dimensions an light
weight.



