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Anomayia—Po3r1siHyT0 HANpaBJ/ieHi BJACTHBOCTI KYTHMKOBOI PYHOPHOI aHTeHH,a caMe BILIMB XBHJbOBHX PO3MipiB
paaiycy pynopy Ha XapaKTepHCTHKY HANPaBJIeHOCTI Takoi aHTeH. B skocTi po3paxyHkoBoi Mojeni o0paHO BHpilIeHHs
3a/1a4i BUIPOMiHIOBAHHS 3BYKY B «HACKPI3Hiii» MocTaHOBILI 3 ypaxyBaHHAAM 0araTOKPaTHOrO BiAOUTTH 3BYKY BiJl eJleMeH-
TiB KoHcTpYyKUii . Ha ocHOBI oTpuMaHOl HekiHYeHOI cucTeMH JIiHIHHMX anredpaiyHuX PiBHAHL MOJISI BUIIPOMiHIOBAHHS
TaKoi aHTeH!,0TPUMAaHHIi PO3PaXyHKOBHIi BHPa3 HOPMOBaHOI AiarpaMu HanpasJieHocTi. Ha ocHoBi 1boro Bupasy nokazana
3aJIeKHICTh AiarpaMyu HANpaBJIEHOCTi Bil XBHIbOBUX PO3MipiB KyTHKOBOI aHTeHH. [IpoBeaeHo aHaJIi3 po3paxoBaHMX aiar-
paM HaIlpaBJIeHOCTeid.

Knrwuogi cnosa — Kymuxoea pynopna anmena, HanpagJ/ieHi e1acmueocmi, diazpama Hanpaenenocmi

L. Bervo Ilpn BHBYEHI NUTaHHS NPO BUIPOMIHEHHS 3BYKY
TaKUMM aHTCHAaMH, B HAll 4ac, BUKOPUCTOBYIOTH IBa
THUIH PO3paxyHKOBHUX Mojeneii .I1pu BukopucranHi nep-
moi mogmem [2,3] eneKTpoaKyCTHYHUH IepeTBOpIOBaY
NIPE/ACTABISIETHCS Y BUTILSIII €KBIBAIEHTHOI €JIEKTpoMe-
XaHIYHO1 cxemu. Taka MOJeNIb BUIIPABIOBYE CBOE BUKO-
PUCTaHHS JIMIIE y BUMNAJAKy KOHKPETHHX HPOEKTHUX
PpOOIT, OCKIJIBKH € IEBHUM CIIPOILEHHSIM PEIbHOI CUTYya-
uisx. JIpyra Mozens IpyHTY€EThCS Ha BUKOPHCTaHHI BCiX
MaTEeMaTUYHUX CIIiBBIHOIICHB, 10 ONMUCYIOTH MPOLECH
MIEPETBOPEHHS B IUIIHAPUIHOMY IT'€30KEpaMidHUX TIepe-
TBOPIOBAYIB €JIEKTPUYHOI CHEPTil B aKyCTHIHY

Pynopni aHTeHM HaneXxaTb 10 KJacy amepTypHHX
aHTEH JI0 CKJIaLy SIKHX 3a3BHYail BXOAAThH BiIOMBAY 3BY-
KOBHX XBHWJb Ta EJIEKTPOAKyCTHYHHMH IEpEeTBOPIOBAY.
B 3a1eXHOCTI BijJ] TUIY KOHCTPYKIIil BigOWBada po3pi3Hsi-
I0Th KyTHKOBI Ta KOHIYHI pymnopHi aHTeHu. Yepes mpoc-
TOTY BUTOTOBIEHHS,BHCOKUH piBeHs KK/ (0mm3pkmii 10
100%). mauti BTpaTy, rapHa Jliania3oHicTh 00yMOBHIIA LITH-
POKE BUKOPHCTAHHS KyTUKOBUX PYNOPHUX aHTEH 3aCTO-
CyBaHHS B MUIIMETPOBOMY, CAaHTHMETPOBOMY # Jenmme-
TpOBOMY Aiamna3oHi [1]

Bona ckiagaeTses 3 KyTHKOBOTO pyropa 1 1 po3wminie-
HOTO B HOTO TopJIi €1€KTPOaKyCTUYHOTO IEPEeTBOPIOBayYa
2, 3a3Bu4ail mtinApuaHoro tumy (puc. 1). TunpHa yac-
THHA TIEPETBOPIOBAYA 3a3BHYAM TAKOXX ITOKPUBAETHCA
BiZloOpakae 3ByKk Marepianom 3.

v

Jlnsg BapiaHTY TEXHIYHOI peanizamii eleKTpoaKycTHd-
HOTO [IepEeTBOpIOBaya y BUIIIS1 KyTUKOBOI aHTEeHU 00pa-
HHU APYTHIA THIT MOZENI, B SIKiif BpaxoBaHe OaraToKpaTHE
BiJJOUTTSI BUIIPOMIHEHHX 3BYKOBHX XBHJIb BiJ] CICMCHTIB
KOHCTPYKIIii aHTEHH .

Mera po6oTH: BU3HAUYEHHSI OCHOBHHX 3aKOHOMIPHOC-
T€il BIUIMBY XBHJIBOBUX PO3MipiB KYTHKOBOi PYyHOpPHOi
aHTEHH Ha il IiarpamMmy HarpaBJIeHOCTI

II. 3AJAHHAITAPAMETPIB JOCIIJIXKEHHA

ﬂOCJ’Ii,H)KeHHH AKyCTUYHHX BIIACTUBOCTEHl aHTECHU

OyZeMO MTPOBOJUTH y paMKax HACTYITHUX MPHITYIICHD :
Puc.] 3o00paxxeHHS HOPMAaIbHOTO Mepepidy KyTHKOBOI PYIOPHOI
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AKYCTUYHI IPUJIAJIU Ta CUCTEMU

Bucora kyTukoBoi aHTeHH h HECKIHUEHHO BEJIHKa;
PO3TOALT KOJIMBAIBHOT IIBUAKOCTI HA MIOBEPXHI JpKEpesa
3aJIeXKHUTh BiJl KOOpIUHATH Z;

Bci noBepxHi pynopy Ta TUIBHOTO €KpaHy BHIIPOMi-
HIOBaua BUKOHAHI 3 i7IcallbHO aKyCTHYHO M’SKOTO MaTe-
piaiy;

ToBmmMHA CTIHOK KYTHKOBOTO PYIOpy O HECKiH-
YEeHHO MaJa.

[epie mpurmymeHHs TO3BOJSE CYTTEBO CIPOCTHTH
pileHHs 3a7advi, X0o4a 1 sSBISETHCS 3HAYHOIO ifeariza-
miero. TUM He MEHIN Taka ifearni3alis y OUThIIOCTI BUTIa-
IKiB momyctuMa. Ile MosICHIOEThCSI TUM, IO TPU BUCOTI
aHTCHHU, 10 3HAYHO ICPEBHUIIYE IiaMETp Ta ITOBXKUHY
BHUIIPOMIHIOBAHOI XBHJIi, BILUIMBOM TOPI[iB aHTEHH, Ha
BU3HAYCHHS IIOJI B IUIONIMHI HOPMAJbHIN 11 MOB3I0BXK-
Hil 0Ci, MOKITUBO 3HEXTYBATH.

Jpyre npuiymeHHs OB’ 3aHO 3 TUM, 1110 XBHJIbOBUH
OTIip eKPaHyIYHX MaTepialiB,KOTPi IIMPOKO BUKOPHCTO-
BYIOTh Y PIJIKOMY CEpPEIOBHIIi, 3HAUHO HHMXKYE XBHIIBO-
BOTO OIIOPY BOAU.

Tpete npuIynieHHs BBEJCHO y 3B 53Ky 3 TH, 110 pea-
JIbHA TOBIIMHA CTIHOK PYTIOPY 3aBXKAU CYTTEBO MEHIIIA 3a
JOBXKUHY XBHJIi. TMM He MEHII pO3BHHYTHH y pPoOOTi
METOJl JI03BOJISIE BPaxyBaTH KiHIEBY TOBIIMHY CTiHOK
pymnopy, SIKIIO anpoOKCHMYBaTH KOXKHY 3 HUX TOHKHM
KIIMHOM.

3 BpaxyBaHHSM NPUHHIATUX AOIYIIEHb MOJE KyTHKO-
BOI aHTEHH MOXe OyTH BH3HAYCHO Yepe3 PIlICHHS piB-
HSIHB [ eJIbMroJibLia Mpyu HACTYTHUX YMOBAX :

Ha BHYTPIIIHIX CTIHKaX PyIopy :

D=0; |(p|:(p0; Ry <r<n; 2.1
Ha 30BHIITHIX CTIHKaX PymHopy :
D=0; [p|=0p; n<r<n; 22)
Ha TunpHOMY e€KpaHi BUITPOMiHIOBaYa:
D =0; @ S|(p|:n; r=r; (2.3)

I[li yMOBM MOTOBHIOIOTHCS BiIOMHUMH YMOBaMH
BUIIPOMIHIOBaHHS Ha HECKIHYEHHOCTI .

’ 1 < ’
CpAp(kﬁ)_N_ZSan(krl)an =0
P n

BusnaunMo HOpMOBaHy AiarpaMy HampaBiIeHOCTI
KyTHKOBOI aHTEHH, ISl TOTO, 1100 CKOPHCTABIINCH aCH-
MIOTOTHYHUM TIPEACTABICHHAM (QYHKIIT XaHKeNIs MpH
BEJINKUX 3HAYEHHSAX apryMeHTy [4], monepeaHso mneper-
BopuBImH BHpa3 (1), IO BHU3HAYAE 30BHIIIHE TIONE
AHTEHH :

, | & | &
S}’lHn(krl)__quAq(krl)__ZCp
N, - N, =

’ 1 < !
Aqu(krl)_N_ZSan(krl)qu =-L
q n

III. PO3B’A30K3AJAUI

PimenHs copMyiboBaHOI y MOMEPETHHOMY Mapar-
padi 3amadi OyaemMo BH3HAYaTH METOJAOM YaCTKOBHUX
oOnacteil. Y BIOMOBITHOCTI IO imei AaHOTO METOIY
p03i0’eMO BCIO 00JIACTh ICHYBaHHS TI0JIS HA TPY YaCTKOBI
obmnacri (puc.1.):

I o6sacts lo| <@g; ry <r<n;

II o6macTs N S|(p| =m; rn<r<mn;

III o6nacTh 0 S|(p| =T, r2H;

KoopaunaTHa OBEpXHA » =7 y JaHHOMY BUIAJIKY €

TPaHUIIEIO Po3alTy obmactel. [loTeHITian MBUIKOCTI 10
CTBOPIOETHCSA KYTHKOBIO aHTCHOIO, TEIEp MOXe OyTH
MIPEICTaBICHUI Yepe3 MOTEHIall MBUIKOCTEH Y KOXK-
Hi 3 BKa3aHMX YaCTKOBHMX O0O0JIaCTEH, 3araJbHHA BHJ
KOTPHX BU3HAYAETHCS 32 METOJOM BIACHHUX (YHKITiH:

@, = Z[Aqlmq (kr)+ ByN,,, (kr)}cos(mq(p);
q

0

Dy = Z[Cplmq (kr)+ Dmeq7 (kr)}los[mp (n— (P)];
p

o0
2
By = Y8, HP (k)cosn;
n
e q=0,1L2..; p=0,12..; n=0,1,2.;
L, (kr); N, (kr); H, ,(,2) (kr) - dynkuii becens, Helimana ta
XaHkenst 2-r0 POy BiIIOBIIHO; Aq;Bq;Cp ;Dp;Sn

KOMIDICKCHI KOe(iIlieHTH .

YacoBa 3anexHicte a1 @j; obpano y dopmi
exp(—jot) .Bupasu 1 noreHuianis mBUAKocTi @; Ta
@/, 3a/10BUIBHAIOTh XBUIILOBE PIBHSHHS NPU JIOBLIBHHUX

m, Ta m,.

3 ypaxyBaHHSAM BCiX CKOpOUYEHb Ta IIEPETBOPEHB,
a TaKOX 3 YMOBOIO HEIEPEPBHOCTI IOJISL HA TPAHUIIl Yac-
TKOBHX OONacTeli OTPUMAEMO HECKIHUCHHY CHCTEMY
TMHIAHUX anreOpaiyHuX PiBHAHB :

1 & Nm (krl)
A, (ki)N,, =—> L ,N,, ———;
P NE TN, )
Ny, (i)
IR (3.1
qu (krO)
2 V2 =D N e
= = 4 S e 2 cosng ;
111 ( ] € 2 S @
fr>>1 mkr n=0
kr>N

3 ypaxyBaHHSM BHIIE 3a3HAYEHOI'0 BHpa3y OTpHUMa-
€MO HaOJIIDKeHE 3HAYCHHS HOPMOBAHOI JliarpaMu Harpa-
BJIEHOCTI:

®
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N _jgn
S,e cos nQ
n=0

R(9)= -
z S,e "2 cosn®y
n=0

J€ @nax HAINpaBlIeHHS MAaKCHMalbHOI IHTEHCHBHOCTI
BUIIPOMIHEHHS .

IV. HAIIPABJIEHI BJIACTUBOCTI AHTEHU

BuBuYcHHS OCOONMBOCTEH HANpaBlICHUX BIACTUBOC-
Tel KyTHKOBOI aHTCHH IUIIXOM O€3MOCEepPEeIHbOTO aHa-
N3y BUpa3y HE BUSBIETBCS MOXKIHBHM. TOMY Take
BHUBYCHHS OyIEMO BECTH Ha OCHOBI PO3PaxXyHKOBUX Jliar-
paM HampaBJIEHOCTI, OTpUMaHuX 3a nomnomororo EI[BM
JUTS IIAPOKOTO Jiala30Hy XBIIIBOBHX PO3MIpIiB Ta reoMe-
TPUYHUX XapaKTEPUCTUK KYTUKOBOI AHTEHHU .

Jliara3oH 3MiHM XBWJIBOBHX PO3MIpIB pajiycy HUIIiH-
JPUYHOTO BHUIpOMiHIOBaua kry ~1,5—4,5 obupascs
3 BpaxXyBaHHsM TOT'0, I[00 BUBYUTH BIACTUBOCTI aHTEHH,
CKOHCTPYHOBaHOI Ha OCHOBI HAHOUIBII BXKMBAHUX
B TEMEpIilHIi Yac UWIIHAPUIHHUX EJIEKTPOAKyCTUIHUX

MIePETBOPIOBAYIB 3 I €30KepaMiku ckiamy tumy TBK-
3,UTC-19, ITBC-3 Ta immi [34,72], KOTpi MpaIIOOTh
B 00J1aCTi 9aCTOT MEXaHIYHOTO pPe30HAHCY ( HYJIHOBOI Ta
niepioi Moan). BepxHst Mexa XBHIIbOBHX PO3MIpIB KYTH-
KOBOI aHTEHHU PYyNOpPY k¥ OOMEKYEThCA BEIMYMHOIO 18,

a HIDKHA Meka oOupanacs 3 yMoBH kr > kry. Kyt narmi-

PO3KPHTY KyTHKOBOTO PYNOpPY (( 3MiHMBCS B MEKaX Bijl

T T . . .
n 110 5 ITpu Bcix po3paxyHKax oOHpaBcs piBHOMiIpHHI

PO3MOALT KOJUBAILHOI MIBUAKOCTI HA MOBEPXHI BHIIPO-
MiHIOBa4Ya

[epetinemo Temep N0 aHaNi3y HANpPaBICHUX BIACTH-
BOCTEH KyTHKOBOI aHTeHH . OCKIJIBKH Y IIbOMY BHITAIKY
KyTHKOBAa aHTEHA XapaKTEPHU3y€EThCSA 3MIHHUMH 7,7 Ta

¢ , KIIBKICTb JliarpaM HalpaBieHOCTI, HEOOXiIHUX JUIst

NIPOBE/ICHHs BUUEPITHOTO aHAJIi3y HANpaBIIEHHX BIACTH-
BOCTEH aHTEeHH, 3HAYHO 3pOCTa€. Y 3B’S3KY 3 TUM oOMe-
KHMMOCSI PO3IJIAIOM OJHOTO BHIAIKY, Komu r, =1,1r,

Take criBBiHOIIEHHS 75 Ta ) y AOCTaTHii Mipi xapak-

TEPHO IS OUTBIIOCTI KYTUKOBUX aHTEH, IO BUKOPUCTO-
BYIOTBCSI Ha mpakTHui [3].

Onucyroun HampaBlieHi BIACTHBOCTI KYTHKOBHX
aHTCH B IIIJIOMY, MOJKJIMBO CKa3aTH, IO JiarpaMa Harpa-
BIIGHOCTI TIPH 7, # 1 Ta », =1,1%) no dopmi cTae ckna-
Himow . Y Hill 3 ABIAIOTHCS, HANpHUKIaa, OOKOBI Ta
TUJIbHI IENIOCTKHU ; NIPU AESKHX KyTaX ¢ crocrepira-

I0TbCSI PO3LICTUICHHS OCHOBHOT'O TENIOCTKY . Y TEBHIH
Mipi IILOTO CJiJ OYyJIO0 OYiKYBaTH, MO CKiJIbKH yCKJIaI-
HeHHS1 KOH(Iirypamii aHTEHM NOBHHHI HPUBOJHUTH IO
OimpIn cxyamHImMX audpakmiiianx seum .Ha puc.2
HaBE/ICHO JEKIJIbKA JiarpaM HampaBIeHOCTI IS BUITAAKY
kry =4,52 , kn =6,9 ,n =11 . Kpusum 1,2,3,4 Bin-

. TMTTT L.

HOBiTa€ KyT ¢y =—;—;—;—.[Ipn IpoBeneHHi KibKiCTh
6 432

koediuientiB S, obMexxyBanoch 12, a KibKicTh Koedi-

LIIEHTIB Aq Ta Cp 0o0upanocr 3 CHIBBIIHOIICHHS

my ,m, < 12.

3yMUHUMOCS OUIBII IETaJbHO HA HAPABJICHUX BJac-
TUBOCTSX aHTeHH. Ha puc.3 HaBeneHi mgiarpaMu Hampag-
JIEHOCTI, I OJHOTO 3 HAWOINBII HECTIPUATINBHX,
y IbOMY CEHCi, KyTiB kpuBuM 1,2,3,4,5 BiIIOBiTArOTH
3HaueHHs1 CHiji 3ayBaXXHUTH, IO CIOCTEPIraeThCsl Pi3Ko
BUpaXEHa 3aJIeXKHICTh (popMH JiarpaMu HampaBJIeHOCTI
BiJl BEIMYMHY XBUIBOBOIO po3Mipy pymopa k7 . Lle mpo-

SIBJISIETHCS. B TOMY, 110 OCHOBHHI METIOCTOK PO3IIIILIIO-
€ThCcs Ha JBa a00 HABITh HAa TPH TEITIOCTKH, a TaKOX
y 30iJbIIIeHH] 3arajbHOi MOPi3aHOCTI JiarpamMu Hampas-
JICHOCTI.

BHUCHOBOK

Jlst BapiaHTy TEXHITHOI peattizamii eneKTpoaKyCTH-
HOTO TMIEPETBOPIOBAYA y BHUINIANI KyTHKOBOI aHTCHH
pO3B’s13aHa 3a/1aya BUIMPOMIHIOBaHHS 3BYKY TaKOIO aHTe-
HO0. JIJI IIOI0 METOAOM 3B’ SI3HHX IIOJIIB B 0araTo3s’s3-
HUX OOJIaCTSIX PO3B’sA3aHO PiBHAHHS [ empMronsia mpu
TpaHNYHUX YMOBaX, BiAmoBimarounm Qi3udHIA MoJeni
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AKYCTUYHI IPUJIAJIU Ta CUCTEMU

aHTEHW Ta OJep)KaHI aHAIITUYHI CIiBBIIHOIICHHS IS
BHU3HAYCHHS aKyCTHYHUX TMOJIB Y BCIX YaCTKOBHX 00Jac-
Tax Po3B’s130k piBHAHHA ['eapbMroONbBIa 3BEIEHO M0
PO3B’SI3Ky HECKIHUEHHOI CHCTEMH JIHIHHUX anreOpaiu-
HUX PiBHSHB.

Ha ocHOBI onepaHUX CHIBBiIHOIIEHb IPOBEAEHI
IIMPOKI YHCIIOBI EKCIIEPHMEHTH BiATOBiAHO Iiarpam
HAalpaBJIeHOCTI aHTeH AHali3 iX pe3yibTaTiB JI03BOJIMB
BCTAaHOBUTH 3aKOHOMIPHOCTI 3MIiH IIMX IapaMeTpiB
B 3aJIGXKHOCTI BiJl XBHJIBOBUX PO3MIpIB JKEepela 3BYKY .

[TEPEJIIK TOCUJIAHD

[1] Didkovs'kij V.S., Poroshin S.M., Lejko O.G., Lejko A.O.,
Drozdenko O.I., Konstruyuvannya elektroakustichnih priladiv
i sistem dlya mul'timedijnih akustichnih tekhnologij., Harkiv,
2013, p. 390 S..

[2] P. A. Borisejko, B. C. Martynenko, A. F. Ulitko "K teorii kole-
banij p'ezokeramicheskih obolochek", Kiev: Matem. fizika, 1997,
pp. 71-76.

[3] Grinchenko V. T., Vovk I. V., Maczipura V. T., Osnovi akustiki,
K.: Nauk. dumka, 2007, p. 640.

DOI: 10.1121/1.2722053

[5] Smaryshev M.D., Napravlennost' gidroakusticheskih antenn, L.:
Sudostroenie, 1973, p. 277.

[6] Z.T.Gusak, A. G. Lejko, « “Radiation field angled horn antenna
with a piezoceramic transducer with radial polarization” » Elec-
tron. Commun., vol. 19, no. 2, pp. 75-81, 2014.

DOI: 10.20535/2312-1807.2014.19.2.142208

[7]1 Husak, Z. T., Leiko, O. H., & Kandrachuk, 1. V. «The properties
of mechanical fields of shielded sonar radiators with power struc-
ture depending on parameters of shield" Electronics and Commu-
nications, vol. 21, no. 1, pp. 27-35, 2016. DOI: 10.20535/2312-
1807.2016.21.1.50650

[8] Chatterjee R., Narayanan K.G., and Kumar A., «Radiation Char-
acteristics of Rectangular Solid Dielectric Horns,» Proc. Inst.
Elect. Eng. 7th Int. Conf. on Antennas and Propagation (ICAP),
vol. 1, pp. 109-112, Apr. 1991. ISBN: 0-85296-508-7.

URL: https://ieeexplore.ieee.org/document/98188

[9] Salema C., Fernandes C., and Jha R. K., Solid Dielectric Horn
Antenna, Artech House: MA, 1998.

[10] Lee K.-H., Chen C.-C., Lee R., «UWB Dual-Linear Polarization
Dielectric Horn Antennas as Reflector Feeds,» IEEE Trans.,
V.AP. vol. 55, no. 3, p. 798, 2007.

DOI: 10.1109/TAP.2007.891804

[4] T. Oishi, B. Aronov, D. A. Brown II "Broadband multimode baf-
fled piezoelectric cylindrical shell transducers", J. Acoust. Soc.
Amer, vol. 121, no. 6, pp. 3465-3471, 2007.

Hapiiima no penakuii 08 kBiThs 2021 p.

UDC 534.6

Analysis of Directional Properties
of Angular Horn Antenna

K. A. Shyshkova, ORCID 0000-0002-8564-5582
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National Technical University of Ukraine "Igor Sikorsky Kyiv Polytechnic Institute", ROR 00syn5v21
Kyiv, Ukraine

Abstract—In this paper, horn antennas are considered to belong to the class of aperture antennas which usually include
a sound wave reflector and an electroacoustic transducer. For the variant of technical implementation of the electroacoustic
transducer in the form of a corner antenna, the problem of sound emission by such an antenna is solved. Taking into account
the repeated reflection of emitted sound waves from the antenna design elements. The study of the acoustic properties of
such an antenna was carried out taking into account a number of assumptions. What material, the thickness of the walls of
the mouthpiece is infinitesimal. These conditions are supplemented by the known conditions of radiation at infinity. All
the above assumptions make it possible to greatly simplify the solution of the problem of sound radiation by an angular horn
antenna.

To do this, the Helmholtz equation under boundary conditions was solved by the method of connected fields in multi-
connected domains, corresponding to the physical model of the antenna. The radiation field of such an antenna is presented
in the form of three partial regions, which in turn, according to the method of partial regions - in the form of Fourier series
expansions, the coefficients of which are determined by solving differential equations describing piezoceramic transducer
oscillations and wave processes. in acoustic environments in contact with it. The solution of the Helmholtz equation is
reduced to the solution of an infinite system of linear algebraic equations taking into account the above assumptions, as well
as the conditions of field continuity at the boundary of partial domains, we obtain an infinite system of linear algebraic
equations. Based on the system, an approximate expression for the normalized radiation pattern is obtained.

Studying the features of the directional properties of the angular antenna by direct analysis of the expression is not
possible. Therefore, such a study was carried out on the basis of calculated directivity diagrams obtained using a computer
for a wide range of wave sizes and geometrical characteristics of the angular antenna. cylindrical electroacoustic transduc-
ers. In all calculations, a uniform distribution of the oscillating velocity on the surface of the emitter was chosen

Analyzing the obtained data, there is a pronounced dependence of the shape of the pattern on the magnitude of the wave
size of the speaker. This is manifested in the fact that the main petal splits into two or even three petals, as well as in increas-
ing the overall sharpness of the pattern.

Keywords — angular horn antenna; directional properties; directional diagram
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