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BBeaenue

3a0aueu Kypcogozo npoekma  AGNAEMC  paAcyem  2eOMeMmpUYEcKUx

napamempoé anmennvt ISOPOLE na uacmome f=150MIy.

Aumenna ISOPOLE npeocmasisiem coboti 31eKmpudecku YiyyuleHHbllL
sapuanm yOoJuHeHH020 080liH020 «[]ennemunay 0na pabomul 8 pexcume
sepmuxambHozo uznywamens (puc. la). Ona onucana 8 [1] kax anmenna
CMAYUOHAPHOU PAOUOCMAHYUU 8 8UOE BEPMUKATbHOU KOAKCUAIbHOU AHMEHHbL C

YEHMPATbHLIM NUManuem U 080UHOU PA3GA3KOU HA 00bEeMHOM 3a2padcoarouem

koumype (puc. 10).

Hznyuarowuii ceemenm aumennvl ISOPOLE umeem Omumy 2 59—2 .

Hocepeduﬂe uszayuameiisl 6K104€eHa LC-H@I’ZO‘[KCI, cocilacyrowasl AHmeHHy ¢

KOaKcuaibHulm kabenem ¢uoepa. HudicHas nonosuna uziyuamens ¢ nepevim
. . .52
KOHYCOM Oelicmeyem KaK KOaKCUaIbHbulil NPOmueosec OUHOU ’ onazooaps uemy
Gopmupyemcs cyuecmsenno cungasnoe pacnpeoenenue moka na puc. 1s. Oba
. A
KOHYCa ONUHOU NO " obecneyusaem pazensky guoepa u maumol. Ilymem
CPABGHUM ENbHBIX UMEP eHULL ObLIO YCMAHOBIEHO, YMO Y AHMEHHbl 03 PA3653KU
w A 524 . .
OJIUHOU 2 ~ JIA6HbIIL JIeNeCIOK 6ePMUKATLHO ouagpammbl HanNPaejieH noo

OO bUWUM Y2TloM, MAK Ymo 08ouHas paseaska awmentvl ISOPOLE naoeoscto
yempausiem smom Hedocmamokx. Cnocob pa3ensku ¢ NOMOowbio 00beMHO20

3azpadxcoaroueco konmypa 3anamermosan (H. O. Roosenstein - cepmanckuil

namenm Ne 866680, 19382.).

H3e0mosumens ne npusooum mounvlx céedeHuil 00 YCUieHuu, Ho MOHNCHO
npeononazams, 4mo oo paeno 3 dBd. Aumenna ISOPOLE, paccuumannas ma
uacmomy 146 M1y, xapaxmepuzyemcs yacmommuwim unmepéaiom +4 MIly,

komopom eeauduna KCB ne npesviwiaem 2.



Taxoice 3apybesicnasn npomviuiienHocms svinyckaem aumenust ISOPOLE

o pasmunvlx yacmom. 1soPole Jr (125 -165 Mhz),

IsoPole 150(135 — 160 Mh2),

IsoPole 160 (160-174 Mhz), IsoPole 200(195 - 240 Mhz), IsoPole 450(414 — 467
Mhz), IsoPole 500(467-520 Mhz), u 015 paznuunvix nompebumeneii: 0Jisi 60eHHOI

NP OMBIUAEHHOCMU, OJI51 KOMMEPUeCKOol 0esmenbHOCMU U OJisl paouoaooumerell.

na pacuema snexmpuyeckux napamempos aHmeHHwsl 51 6y0y UCnoIb3068amb

naxem npozpamm CST Studio™, m.x. sma CAIIP nozeonsem 6vlcmpo u ¢ 60abuio

MO4YHOCMbIO paccuumanio mpexmepHyro MOOeb AHMEHHbL U ee xapakmepucmuku.

5/,;
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a) 6)

Puc. 1. a— BHewHuUt BnA; 6 —
NPUHLUN AeNCTBUA; B —
pacnpeaeneHune TokKa.

8)



1. 0630p siuTEpaTYypPHI

s cnysrcebnbix u aobumenbckux paouocessell wupoko ucnoavzyiomes YKB.
Paouocesnsv na YKB umeem cnedyowue npeumyuecmea. He3a8ucUMOCb Om
1n0200bl, 8PeMeHU CYMOK, 200d, MAIblLL YPOBeHb NoMeX, Hebonbluue 2abapunbl
annapamypol u aumenH. Ciysscednvie paduoceasu Ha YKB ocywecménaiomces ¢
ROMOWBIO NOOBUNCHBLX, NEPEHOCHBIX U CIAYUOHAPHBIX PAOUOM E1ehOHHBIX
cmanyuil. OHU NPUMEHAIOMCSL HA CMPOUMETbCINEE, 8 CEllbCKOM X035lcmee, Ha
HeghmenpomublClax, 8.1ecxo3ax, Ha mparcnopme. B ecopooax paouomenegonnvimu
CmMaHyusmu 000pyoyiom aemomMaiuibl CKOPOL MEeOUYUHCK OU NOMOWU, NONCAPHbBLE

u aeapudﬁble A6mMOoMAaAUUHblL, MAKCU.

B xauecmee anmenn ooviuno NPUMEHAIOM 6ePNIUKAIBHO PACNOJIOJNCEHHbLE
qemeepmbewzzioeblii HQCUMMempu‘{HbZZZ uiu I’lO]Zy80]lH06blLVl cquwempuqulzZ

subpamopeol.

HHuaepamma HanpaeieHHOCMU 8ePMUKATLHO2O 8UOPAMOPA 8 20PU3OHMATIbHOU
NIOCKOCMU UMeen opMY OKDYHCHOCHU, YO NO3BOJISEN C YCHeXoM
UCNONB308AMb €20 OISl YCMAHOGIEHUSL C6513U 8 IH0OOM HANPABIEHUU 800/b 3eMHOU
noeepxHocmu. B éepmuxanbHoll nI10CKOCmMu aHmMeHHa umeem 2ia6HbIU MAKCUMYM
U3NYYeHUsl, PACNOJIONHCEHHBLLL B00JIb 3eMHOU NOBEPXHOCHU, YO 0CODEHHO BbI2OOHO
8 CIyyae HU3KO PACHONONCEHHBIX AHMEHH, CIOJIb XAPAKMEPHLLX 0I5l NOOBUNCHBIX
obvexmos. Haubonee y00OHOU 6 KOHCMPYKMUBHOM OMHOUEHUU AHIMEHHOU
NOOBUINCHO2O 0ObEKMA AGIAENCSL YeMBePNbBOIHOBbLL WMbIPL. Y eenuyenue
HANPSICEHHOCMU NOJISL 8 NYHKMe NPUemMa 803MONCHO NYmem NPUMEHEHUS]
nepeoarwux aHmeHH, co30arwux ewe boiee HaNpPasIeHHOe U3TYYeHUE 6

6€pmuKaﬂbH01j njiockocmu.

OOHUM U3 U36ECMHBIX Nymel CO30aHUs MAKUX AHMEHH OJisl CayUOHAPHBIX
paouocmanyuil s6151emcsi KOHCIMpPYUp O8aHUE MHO20APYCHbIX KOAKCUAIbHBIX
anment. Hx ycunenue 6 2,5-3,5 paza b6onvuie, yem y 6epmuKaibHO0

CUMMEMPUYHO20 8UOPAmMopa.



Taxorce 603modHCcHO yeeaudueansv aﬂtu WMbZPGGOﬁ AHMEHHbl 8€pmuKaﬂbH011

2 . .
nonApusayuu 3a . Ilpu smom na eepmuxanvrou /[H noseiaemcs emopoii

Jaenecmok, KOWlOpbllZ umeem OOIbUULL Y20J]l, HO 6 no Jice 8pemMA yCUIUeaenics

2/IABHBLU JIenecmoK ¢ MAJbIM yeiaom. Ilonozcoe usjiydenue docmuzaem ce0e2o

52 .
MAKCUMyma npu OIuHe wmoips e Ilpu oanvHetiuem ysenuuenuy OaUHbL WUMBIPS,

2Na6HbllL lenecmok 6ydem yovleamy, a 6mopou pacmu. /laHuas anmenna umeem

yeunenue 1,37 05 omHocumensHo nony8oaHOBOU 8UOPAMOPHOU AHIMEHHbI.

o .51
Ha ocnose 6EPMUKAIIbHOU AHMEHHbL ONUHOU ?

CO30AHO MHONCECMBO Opyeux AHMEHH, Koniogpbovle

o . 54
ucnoib3yom O0OUH UJIU HECKOTIbKO usznydameieu OUHOU ?,

O0O0HOLL U3 MAKUX AHMEHH 567I51emcst 0BoUHOU « L{enn enumy
puc. 2. Ha puc.2 npedcmaesnen eapuanm ¢ KOHYe8bIM
numatuem u gazospawamenbHovlM JIEMEHMOM 8 cepeoute
usaydamerisi, KOMopbwill MaKice 8blnoaHIen QYHKYUIO
VOIUHEHUST 000UX yacmetl uryyamesi 00 NeKMpU1ecKoll
onunwl 0,75 A. Yeunenue oannon aumennvr cocmaensem
3dBd 6 c60600HOM npocmpancmee, eciu jHe CMOHMUPOBAMD

ee na paccmoanuu (0,2 A om maumul, mo mauma cpabomaem

Kak pegnekmop u ygenuyum ycunenue Ha 1-1,5 06 6
npeuMyyecmeeHHoOM HanpaeieHuy U COOMeem cmeeHHo

YMeHbWUMCA 8 NP OMUBONOJIONHCHOM.

HeAOCTaTKOM TAKOM aHTEHHbI IBNAETCA UCKaXKeHune ﬂ‘H B

I'OpVI3OHT8]'IbHOﬁ NOCKOCTUN U3-3a HAJTUYNA MAYTbl.
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50-omHbIR huaep

Puc. 2 YcTpolictso n
pa3mepbl
YAJAMHEHHOrO
ABOMHOro
«LlennennHay,
pPacCYMTaHHOrO Ha
OBYXMETPOBbI
AManasoH u
YCTAHOBNEHHOrOo
nepeg, peLetyaTomn
MmayTom



2. [IpeaBapuUTeJIbLHBIA pacyeT

MauTa A0/KHbl BbITb HEe Kopoye 1 A AnA TOro YTobbl Pa3MeCcTUTb He HeM

o 52
ABa KoHyca. [INHY MayTbl YyCNOBHO MOXHO pa3butb Ha HECKO/bKO YacTeil: "

o A
OTPE3OK MayTbl HA KOTOPOM HaxXxoAUTCA NepBbln KOHYC, Z OTPE30K MauyTbl Ha
KOTOPOM HaxoaUnTbCA BTOpOl‘;I KOHYC U HEKOTOPAA A/InHa L ANA KpenexXa aHTEHHbI

o 5A
K onope. B KauecTse n3nyyvartenda Ucnosiblyetca npyt 41MHOU ?

Ncxoaa ns aToro, MOXHO paccynTaTb o6u.|,y+o ANNHY aHTEHHbI U OJ/1NHbI

OTAENIbHbIX ee yacTemn.

MauTa aHTeHHbI NpeacTaBAAeT COO0M KOaKCUaNbHbIN Kabenb, 3a4MLLLEHHbIN
o o521 A
OT BHeLlHel 060104KHN, ANUHON " + " + 1. Paccuntaem ANMHY MayTbl ANA

3a/1aHHOM YacToTbl f=150MTu;

5-1
8

A
L,,= +£—1-+L= 0.8754+ 1;

[lna nonyueHusa pacnpeaeneHna ToKa Kak Ha puc. 1B, Bbibepem
L,, = 1,254, s yero cneayer, uto t = 0,3754, n 6yaem nogBoauUTb LEeN0E YACIO

BOJ/1H K aHTEHHE.

TaK Kak gnnHa BOJIHbl Ha YacToTe 150MI Ty paBHa 2 meTpa, TO OKOHYaTe/IbHO

NONYYUM:
L, =1251=25mu
A TakXe NONTHYHO ONMNHY aHTEHHbI:

L =125A4+0.6250=1.875A4=3.75m;

B KauecTBe KOaKcManbHOro Kabens a Bolbpan kabenb Tna RG-8. /fuamemp

Kabens cocmaensgem 24 mm, Hympernuell sHcuivl — 6,6 mm, usonayuu — 20 mm.



HHuonexmpux — meghnon ¢ € = 2.1. [lpu maxux pasmepax 6o1Hogoe

conpomuenenue kabensa cocmasuiem 50 Om.

Bovicoma kascooeo xonyca cocmasnsiem 0,25 4, ouamemp eepxueti wacmu

paseH ouamempy Maymol, OUAMemp OCHOBAHUSL 8bIOUPAEMCSL IMIUPUYECKU, HO

0o/194ceH Oblmb bonbULe YeM 5 OUMemPO8 MAayumbl.



3. Pacuert JICKTPUYECCKHUX [IAPAMETPOB dHTECHHbI

3.1. OnucaHue npoyecca pacyema

st pacuema snekmpuyeckux napamempos awmenmvt 6ocnonvzyemcsi CAIIP
CST Studio Suite. CST Studio nossonsiem npouszeooumo aHaius u ORMUMUIAUUIO
KOHCMPYKYULL AHMEHH 8 WUPOKOM OUANA30HE YACTOM MEMOO0OM KOHEUHbIX

I/IEMEHN 06 60 6p€M€HH01:Z oonacmu.

Ilepeo Hauanom mooenuposanus HyHCHO YCMAHOBUMb Hauboaee Y0obHble
eOUHUYBI UBMEPEHUSL, U 8 CTyYde C AHMEHHOU U3MEHUMb (hOHOBbLLL Mamepua Ha

BAKYYM.

Ilepsvitl s5man mooemposanus — coO30aHUe MPexmMepHOU MOOeIU AHMEHHDL.
s smozo ¢ CST Studio ecmb 6onbuioe konuuecmeo uHCMpyMenmos: co30anue
eeomempuyeckux gueyp, men epawjerus, Oynesbl onepayuu Hao 00beKmamu,
MAKpOCbl U MHO20e Opyeoe. BuewHuii 6u0 20mogoti Mooenu npo0emMoOHCMpPUpo8at

Ha puc. 3.

Puc. 3 O6wuit BUA moaenn Ha NAOCKOCTU PUCOBAHMA



BWIOPOI:Z oman — 3a0alue 4acmommo20 OUAna3oHa UCCIe008aHUS AHM eHHb]

puc. 4.
Frequency Range Settings i )
100
Cancel
Fmax:

Puc. 4 OKkHO BbIGOpa YaCTOTHOrO AMana3oHa

Tpemuu sman — ycmaHo8Ka pAHUYHbLX YCI08UU U cuMmempus. B ciyuae
AHMEHHbL KPY20BOU NOMAPUSAYUL HYHCHO 3A0aMb SPAHUYHbIE YCII08UsL KaK « OPEN
(add space)» puc. 5. Ycmanoska napamempoe cummempuu no3goisem

SHAYUMENbHO COKpamunib 8pems pacdenia dHneHHbL.

Sondes | Syrumety Purws | Towwet Bossien | Boundey Terpmatan

W T AN v N gpen 0 e -
Yrer  open #ds ecw *  Tear oo 3 pace -
e il ety v o poee 08 e A

T Bnradory

Puc. 5 OKHO yCTaHOBKM FPaHUYHbIX YCNOBUMA

Ilocne 0annbix Oelicmauti MOJMCHO 3anyCmums NPOSPAMMY HA
MoOenuposatue.

IIpou3zseds mooenuposanue modicno npocmompems cmpykmypy E u H-nons
Ha 3a0anHou wacmome, mpexmepuyro /ITH u /[H 6 npsamoyzonvHou cucmeme
KoopouHam, a makxce 3asucumocmo KCB om uwacmomul u opyaue
Xapaxkmepucmuxky aHmeHHbl.

10



3.2. Pe3ys1ismamesl paciema aHmMeHHbl

Tpexmepnas ouazpamma HAnpaseieHHocmu puc. 6.

Farfield
enabled (kR >> 1)
farfield (£=158) [1]
Abs

Directivity

158

-8.687953 dB

-7.953 dB

3.675 dBi

Puc. 6 TpexmepHaa agnarpamma HanpasieHHOCTH

Jluaspamma HanpasneHHoCmu 6 20pU30HMAIbHOU NJIOCKOCHU PUC. 7.
Farfield Drectvity Abs (Phi=00)
20 H H H 1 H

farfield (f=150) [1]

Freguency = 150
: £ . : : : Man bbe magntude = 3.7 dB&
2200 150 100 50 0 50 100 150 200 Angular wadth (3 dB) = 36.3 deg.
Theta / Degree Side obe level = -3.4 dB

Puc. 7 Anarpamma HanpasneHHOCTU B I'OpM30HTaJ1bH0ﬁ NNOCKOCTH

11



Jluagpamma nanpaenennocmu 8 6epmuKaIbHOU NAOCKOCMU pUuc. §.

Farfield Dractivty Abs (Theta=90)
3.435

farfiekd (F=150) (1]
3.43 1

3.425
342
3.415
g 34
3.405 1
3.4
3.395 1

3.385 : Frequency = 150
-200 -150 100 50 0 50 100 150 200 Man lobe magntude = 3.4 d8i
Phu [ Degrae Man lobe drection = 0.0 deg.

Puc. 8 ,ﬂmarpamma HanpaB/1eHHOCTU B BEPTU Ka/IbHOW NJ1I0CKOCTH
3asucumocmv KCB om wacmomul puc. 9.

Volkage Standng Wave Rato (VSWR)
31.862 ? v - v y 1 » Y -
30 ............. VSWR1

25 1

20 4

15 1

10 1

1.8533
140,33

Frequency / MHz

Puc. 9 3aBucumoctb KCB oT YyacToThl

12



4, 3aK/JIl0YEeHu e

IIpoexmuposanue ammennuvt ISOPOLE ¢ nomowwio npoecpammer CST
Studio, noxasana, umo pacuem oanHol anmennvl Modcen ObIMb Pealu308aH OJisl
npakmuiecko2o npumenenuss ¢ ouanasore YKB na uwacmome 150 Mey. /lannas
AHMENHA, umeem pso Npeumyuecme nepeod OpyeuMu aHmeHHaMu, MAKUMU Kak
anmenna muna Ground Plane, [unors u opyeux munos. 3mo npocmoma
U320MOBNIEHUsT He MPeOyIowas UCNONb308AHUS O0PO2OCHOAWUX MAMEPUATIOB.
Jlecko Hacmpaueaemcs 6 pe3oHaHc, YUMo HeMan08aMcHo. AnmenHa He mpebdyem
CNeYyuaibHoOU 3auumsl Om 2po3bl, MAK KAaK cama AHMEeHHA 8 CUTY
KOHCMPYKMUBHBIX U IJIeKMPOMACHUMHbBLX ocobeHHocmel  AGIAEMCS
2POMOOMBOOOM, MAK KAK HUMICHULL KOHeYy aHmeHHul 3a3emieH. Hmeem
Koauyuenm ycunenus oxono 3 J[o. Taxoice sma aHmenHa wiup oKo nPUMeHsLencsi
8 cpede paduomobumeneil u xopouwio cebs 3apexomeroosana. M3 nedocmamikos
anmennwvt ISOPOLE mooicno evroemums y3xyro nonocy wacmom na komopou KCB

MeHbule 2-x.
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