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MMMEJAHC N3NYYEHWA OMrPAHUYEHHOW LUWANHAPUYECKOW
OBJIACTWV

OfHoOli M3 TNaBHbIX XapakTepUCTUK NPO6MeM U3NyuyeHMss M paccesHus
3BYKa SIBNASETCA MMMNEAaHC W3yYeHUS OrpaHUYeHHOW UWINHAPUYECKON 06-
nactu. B paboTe npensioXkeH MeToA ero onpefeneHus. NMonyyeHHoe Bbipaxe-
HUe AN MMnegaHca U3Ny4vyeHuss Npu yBeMYEHUN AIMHbI 00010UYKMN CTPEMUT-
CA K W3BECTHOMY BbIPaXXEHUIO ANA MMMNeAaHca W3yyYeHUsi 6ECKOHEYHON Ln-
NVHAPNYECKON obnacTu.

Kak nokasaHo B [1], amnautyaa paccesHUs MIOCKOW 3BYKOBOW BOMHbI fnp
Ha UMNNHAPUYECKOW 060/104Ke UMEET CNeayHoLLY CTPYKTYPY:

0)

roe Zynp —mexaHu4yecKum mmnefaHc ynpyrux KonfedaHun 060/104KKN, Zap —
nMmnegaHc U3nyyeHus.

BoipaxkeHne (1) BbINOMHAETCHA CTPOro As5 6eCKOHEYHOW LMANHAPUYECKOW
06onoukn. B n3noxeHHoMm B [1] mMeTode 3TO BbipaXkeHue pacnpocTpaHsaeTca u
Ha OrpaHM4YeHHy0 0060104Ky. [pK 3TOM 0OCOOLIX TPYAHOCTEW C OMNpeae/eHneM
nMmnegaHca Zwip He BO3HMKaeT. YTO »Ke KacaeTca Be/IMYMHbl MMmnedaHca Zam,
TO B C/ly4yae OrpaHM4YeHHOW LUNUHAPUYECKOW 000/I0MKN YKa3aHHasd BennymHa
OT/INYAETCA OT UMMNefaHca W3ydeHus O6e3rpaHUYHON UWUINHAPUYECKOW 006-
nacTu.

B HacTodAuwen paboTe onpedgenum MmMefaHc M3nydeHusa Z4mp ona cnegyto-
e modenn. B 6e3rpaHUYHON XXUAKOCTU MMeeTcAa 6eCKOHeuyHas BAO/SIb OCU Z
UWNHAPUYECKas MonocTb pagmyca [, Ha BHYTPEHHEN MMOBEPXHOCTM KOTOPOM
3aflaHa HopManbHas KonebatenbHas CKOPOCTb BUAA:

Yaure'tle-U, -L/2<z<+L/2
0, 2<—/2,z2>+L/2

Haigem pacnpegeneHne 3BYKOBOrO AaBfEHMA Ha BCEW YKa3aHHOM Mo-
BEPXHOCTMW.

3ajagMmMm cHavana ckopoctb V B BUJE:

(2)

(3)

00

Torpa, Kak U3BeCcTHO, NnoJsie akyCTUYECKOro AaBfieHUs ecTb:

. Q

roe Zan(k) — TN ypbe-KOMMNOHENTa UMMNEeAaHca W3NYyYeHUs OeCKOHEUYHOW
LINMHAPNYECKOW 06/1acTW:

()

30ecb K=Y KO@r—Kr; KO0 —BOMHOBOE 4YnCno B cpede (&p=<B/cOp); pap,

898



NJIOTHOCTb M CKOPOCTb 3BYKa B CPee COOTBETCTBEHHO, 00 —KPYroBasi 4acTo-

Ta; AT<»(xn) n HYY (xR) —dyHKUMA XaHKens u ee nepsas Mpoun3BOAHas
COOTBETCTBEHHO.
[TOCKONbKY BblpaXkeHue (2) MOXXeT ObITb NpeacTaBneHO B Buae

L/2

V=Venj| e*%H(z-)ds, (6)

-L/2

TO COOTBETCTBYIOLLEE MONE [JaBNeHUs C yyeTom (6) NpUHMMAET CneaytoLwnia
BN

L/2 co

P(z) =
(2) o (7)

3aMeTuM, YTO eCNn B BblpaXXeHUU (2) nonoXxutb d=2n/L (p —HaTypanbHoe
4ymcno), To HopMmanbHasa KonebatenbHas ckopocTb F=FOKP (roe yp=
=exp[i(2kp/b)b,\) ecTb p-9 cObCTBEHHAsA (PYHKLMUA OPTOroHa/bHOW CUCTEMbI
dyHKUuMn ®’p B 06nactm —L /27z<+£/2. 1o 3TON NMPUYNHE P-A KOMMOHEHTA

NoMa akyCcTuyeckoro aassieHUA (7) MOXKeT ObITb MpeacTaBneHa B BUfE:

LI12

-L/2 mQD

TP(2)4V dz
-bl 2
PV: L/2
1 |4rel2dz
L/2
N, cnefoBaTesibHO, MMnegaHc N3nyveHnsa Z S paBeH
Lz
Vo J P(z)WP dz
P -L/2

Lo (8)

VoVO-J | Wp\2dz

-L /2

B Takon dopme mmneaaHc orpaHuMYeHHOro manydarens 6bin BeegeH J1. A. Iy-

TUHbIM [2]:
V,,\2S

zap=w / ( (9)

).

100 IT— —\ pV'dS; S=2nRL —nnouwaab 60KOBON MOBEPXHOCTU LININH-
~o(s)
pryeckon obnactu AnvHel L n paanyca R.

Jlerko Buaetb, 4ToZsnp=Zsrp, Yucnutenb BbipaxkeHna (8) Ana aencTeu-
TeNbHbIX BeNMYNH Pp 1 VP nmeeT cMbIC NOTOKa 3Heprumn W yepes rnoBepx-
HOCTb OFpaHWYeHHOW LUUANHAPUYECKON 06/1acTU, a 3HaMeHaTeNlb —3HEPTUn Ko-
neGaHu.

icnonb3ya BbipaxkeHna (2) n (7), nonyyaem:

bl 2 L/2 co

)
W = UrW e -~e”'-udJcdldz. (FO)
L/2 -L/2 -co
[10CKONbKY
L/2
f . « --.1-2. (g-ft?2,/2]
(<I—&) (1)

-bl 2
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TO popmyna (10) npuobpeTtaeTt BUA;

.- Mind(gq-k)L/2] Jt
2RV’ J "W _l?___%%_:z)z;____!_.j k-

N HakoHeu, u3 (9) n (12) cnenyer:

1. .SinZ[(q-k)L/2] Jr
|V| S

HeTpyaHO nokasaTb, YTO NPW YBENMYEHUU ANWHLI 06nact L 1 CTpemieHuu
ee K 6eCKOHeYHOCTU HangeHHoe BblpakeHne (13) Ond MmnegaHca M3ny4deHUs
OrpaHNYeHHON UWUNMHAPUYECKOW 06M1acTX CTPEMUTCA K BbIPaXXEHWUO AN UM-
nefgaHca M3ny4vyeHnss 6ecKOoHeuyHou obnactu, 3agaHHoMy dopmynon (5).

Takum ob6pasom, npu onpegeneHn amnanTyabl paccesaHnsa (1) nnockou
3BYKOBOW BOJIHbI Ha OrpaHW4YeHHOW UWINHAPUYECKON OO0/I0UKE MOXHO BOC-
nofnb3oBatbCca popmynon (13).

Mo dpopmyne (13) ObiN NpoBefeH pacyeT Ha OBM KoMMneKCcHbIX MmnenaH-
COB M3/ly4eHWS OrpaHUYeHHOW UNNNHAPUYECKOW 0bnacTu.

3 pe3ynbTaToB pacyeta cfefdyeT, 4TO C POCTOM napameTpa (L BennuuHbl

ReZ* P un 1lwZs1 cTpemMaATca K CBOMM MpefenbHbIM 3HayeHUaM ReZa u

Im Zs, onpegensembim popmynon (5) 1 NpakTUYECKN He OTINUYUMbI OT HUX NPU
qL”>20 B LWUIMPOKOM AnanasoHe M3MeHeHUA napameTpoB T, (R, kolg. B 1O e
Bpema npn L~ 1 oTanume BecbMa CyLLECTBEHHO.

3aMeTuM, 4TO MakKCUMyM aMnauTyabl paccedHuns (1) OOCTUraeTca B TOYKe
MUHUMYMa 3HameHatena \Zymp+Zsmp\ unv nNpuenmkeHHoO nNpu  BbIMNO/HEHUN
PE30HAHCHOr0 YC/10BUA:

Im(Z™p+Zsm) =0. (14)

B aTom cnyyae

[Re(Zymp+Zam) ]2

PeanbHagd 4Yactb (Zymp+Z9mp) onpeaenserca AuUCCUMNATUBHBLIMW MOTEPAMU
B 06onouke (ReZym) n notepsamu Ha u3nydvyeHne (ReZsihp). Ecnn BHYTpeH-
HVe notepu B 060n04Ke OTCyTCTBYHOT (ReZy,p=0), TO BennYMHA Pe3oHaHC-
HOM aMnnTydbl pacCcesHUs OnpeaensdeTrcd MUlb MOTEPAMM Ha W3NYyUYeHMue.
OaHako npu ucnonb3oBaHMK BbipaXkeHna (5) B c/ny4vae, Korga BOMHOBbIE YMC-
Nna Co6CTBEHHbLIX (hOPM Ko/iebaHU 000/1I04KN MO Z OKa3biBakOTCA OO0/MbLUE BOJ-
HOBOro uncna B cpefe (/cp>/ccp), BO3HUKAET credyroulad TpyaHocTb. [Anga 6ec-
KOHEYHOW LUMNMHOPUYECKOM 06/1aCTU MPU KP=>K@ peasibHas 4YacTb MMIMeAaHca
n3nyvyeHna pasHa Hynw (Re Zamp=0)yn, cnegoBaTeflbHO, amnanuTyaa pacces-
HUa (1) cTpeMnTcs K 6ecKoHeyHoCcTU. B cnydyae e pacyeTa no qopmyne (13)

Be/iMunHa Re ZErp Bcerga OT/IMYHA OT HY/S U aMMINTya pacCcessHUS OCTaeTcH
OrpaHMYeHHOMW.

[Mpn manbiX gL BNMAHWE NPUCOeAMHEHHOW MacChl Xuakoctn (Im Z*rp ) Ha
aMnNTyy paccesiHUs U Pe30HaHCHble YacTOTbl KONnebaHu 000/104KN B XKNA-
KOCTW 3HAYNTENbHO 60/bLUE, YeM MpU g<>

OTMeTUM TaKXXe Hannyme makcumyma 3aBucmmoctn ImZsrp (gL). CyuwecT-
BOBaHMe 3TOr0 MakKCMMyMma CBWAETENbCTBYET O CABUre Pe30HAaHCHOW 4acTOoTbl
(onpepensemont ycnosmeM Im Zhmp-blrn Zsip=0) npn HEKOTOPOM 3HAYEHWUU
napametpa dL.

N HakoHel, B obnactn foop<pg, rae Ana  6GeCcKOHeYHOW UWIVHAPWUYECKOW
obnactu BenpwurHa Re Zs paBHa Hyw, ANA OrpaHUYeHHOW UWUANHAPUYECKON
obnact npu NOO60M 3HAYEHMU HOMepa MOAbl T BbIMOMHAETCA COOTHOLUEHUE:

Re Zsrp (2,5)
Re Z°rp (50)
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Puc. 1. 3aBucumocTb: a- peanbHon (ReZ°rpjd) m 6 - MHumon (-ImZ"rp.) yactm mmne-

naHca W3y4YeHUs OrpaHUYeHHOW UMNMHAPUYECKOM obnacTm oT napametpa gL B cnyvae
fc|(/tf=0,5 m 7= 1 npn 1- qR=0,5; 2-1,0; 3-1,5; 4-2,0; 5- cooTBeTCTBYylOLNE 3Ha-
yeHna (ReZa wn |1 ZS) umnegaHca W3yyeHUss GECKOHEYHOW UWNUHAPUYECKOW 00M1acTu

Puc. 2. Moannucb aHanornyHa noanucu K puc. 1 B cnyvae kep/g= 1,5

Y Ka3aHHble Bblle 3aKOHOMEPHOCTM MPOUNNOCTPUPOBAHbLI Ha puc. 1, 2, rae

npeacTaBfeHbl pe3ynbTatbl pacyetra ReZ/p mn ImZs P no opmyne (13).
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F.F. Muzychenko, S. A. Rybak
RADIATION IMPEDANCE OF A FINITE CYLINDRICAL REGION

One of the main characteristics of sound, radiation and scattering problems is a
radiation impedance of a finite cylindrical region. The method of its determination
are proposed. The expression obtained for the radiation impedance transforms to the
known one for the radiation impedance of an infinite cylindrical region with the
growth of a region length.
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