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SKCINMeEPUMEHTAJIbHOE NCCJIEAOBAHWVE BJINAHUA
TA30BOW MOJIOCTU HA 3BYKOW3JTYUEHWE MOPLLUHA

MpuBeaeHbl pe3ynbTaTbl 3KCMEPUMEHTANbHbIX WCCNEJ0BAaHUA COBMECT-
HbIX KO/MebaHMK ra3oBoOro Mysbips U MOPWHA. Mo n3MepeHuto n (a3 o6bem-
HbIX CKOPOCTElM Ny3blps M MNOPLUHSA onpeaensnacb cymmapHas MpPOW3BOAM-
TE€NbHOCTb CUCTEMbI, @ 3HAUMT W ee aKycTuyeckoe u3nyyeHue. CpaBHEHUE C
NPOM3BOANTENLHOCTLIO OJHOMO MOPLUHEBOrO0 W3ay4vaTenss nokasano, 4YTO Ha-
Nyne nysbipa MPUBOANT KaK K YCUIEHWIO WU3/lyYyeHna (B [JOPE30HAHCHOI 06-

nacTn KonebaHWin nysbipsa), Tak U K 4aCTUYHOMY MOAABMEHUID U3NYYEHUS Ha
4yacTOTax BbILWE PE30HAHCHOI.

iccnenoBaHmMe COBMECTHbLIX KOe0aHWA TBEPAOM MOBEPXHOCTU U ra3oBoOu
No/IOCTU B XXMUAKOCTW MNPeAcTaB/AeT MHTepPeC Kak B 3ajgadax 3BYKOWU3NYy4YeHUd,
rae MnosoCcTb MCMOMb3YEeTCA A1 COr/lacoBaHUsA M3ny4daTessd C XXUAKOW Cpeaoun
[1, 2], Tak u B 3aa4yax 3BYyKoOMnogaes/fieHUA ANA 60/blLero paccornacoBaHuA
n3nyyartesisi Co Cpeaou.

B HacToAwen paboTe npuBedenbl Pe3ynbTaTbl IKCMNEPUMEHTA/IBHOIO UCC/1e-
[NOBaHUA BMUAHUA CHEPUYECKON BO3AYLUHOM nosiocTn (My3bipA) Ha U3iyde-
HMEe MOPLUHEBOr0 WMCTOYHMKA 3BYKa. CxemMa JKCrepyMeHTa nNpuBedeHa Ha
puc. 1. 3mepeHUs npoBoauncb B 6Gake, pasMepbl KOTOPOro MHOro 060/ibLue
Pa3MepoB MOPLUHA U My3blps, HO MHOIO0 MeHbLLE [A/IMHbl aKyCTUYeCKON BOJHbI,
TakK YTO CXKMMAaeMOCTbH YXMOKOCTU MOXXHO MpeHebpeyb. [py 3TOM OTCYTCTBY-
IOT aKyCTU4yecKue 3deKTbl, CBA3AHHbIE C OTPaXKeHMAMM OT rpaHuL, 6aka.
[NoplleHb 3 NpuBOAWICA B KofebaTeslbHOe [ABWMXKEHMe MOCPeaCcTBOM BMOpaTo-
pa 1. [AnAa n3amMepeHMa amnanTyAHO-4acTOTHbIX W (Pa30BbIX XapaKTEPUCTUK
NPUMEHANOCL BO30Y)XXAeHMe 6enbiM LymMoM. AMOUTyga M dasa KosebaHumn

Puc. 1. Cxema akcnepumeHTta. 1- Bubpartop, 2-
akcenepomeTp, 3- MNOPLUEHb, 4 - ra3oBblil MNY3blPb,
5 6- rMapomoHsbl
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Pixc. 2. Pe3ynbTatbl M3MepeHMUN abCOMOTHbLIX 3Ha4YeHU 0O6bEMHOM CKOpPOCTH, a -

YacToTHad 3aBMCUMMOCTb 06BbEMHbLIX CKOpocTer ny3bipsa (1) n nopwHa (2) B ab

otn. 1 mm3c; 6- yacToTHasa 3aBUCUMOCTb Pa3HOCTU (a3 Mexay OO0bEMHbIMU
CKOPOCTAMW MNY3bIpsA U MOPLUHA

100 300 500 100 300 500 f, Iy

Puc. 3. 3aBUCMMOCTb aKyCTWUYeCKOro AaBfieHWA OT 4acToThbl, a- YacTtoTHaa 3a-

BUCMMOCTb aKycTuyecr®dro gasneHusa (B Ab otH. 20 mklla npuBefeHHOro K 1 m).

1- cuctemMbl My3blpb - MNOPLUEHb, 2 - MOPWeEHb B OTCYTCTBMe Ny3bipsa. B - Aas-
NneHne, n3MepeHHoe rngpooHom B (B A4b oTH. 20 MKIA)

MOPLLUHA KOHTPO/MMPOBa/1aCb C MOMOLLBIO aKcesiepomeTpa 2. Bo3ayliHbIN My-
3blpb 4 pacnonarasica BOMM3W MOPLLUHA Ha PacCTOAHMK, CPaBHMMOM C ero pa-
anycom J?=1,25 cm, paBHbIM paanycy nysbipa. AMNANTYAHbIE U (pa304acToT-
Hble XapPaKTEPUCTUKN O0O0BLEMHOM CKOPOCTU My3bIPpA U3MEPS/INCL C MOMOLLbIO
HaxXOAALLEroca BHYTPW HEro HebO/bLLIOro cilepnyeckoro rmapodioHa 5. BHelu-
Hee [aB/ieHWe KOHTPOMMPOBaIOChL rMAPOdioHOM B. Takmm 06pasoM, MOPLLEHb
KO/1ebneTca nop AenCTBMEM BHELLIHEW CUMbl, a COo3daBaeMoe UM O/IXKHee Mose
naBfieHMs (YMCTO pPeaKTUBHOE B CUYy MasioCTU pa3MepoB 6aka Mo cpaBnenuto
C IIMHOMN BOJHbI) BO30YXKaaeT KonebaHuA Mny3blps. [OCKOMbKY peakTVBHas
KOMMOHeHTa B6/IM3M MOPLUHA MasibIX BO/IHOBbLIX pasMepoB Bcerga MHOro 6osb-
e aKTMBHOW, TO OHA W OnpefenseT BO3OEUCTBME Ma My3blpb, T. €. YC/0BUSA
3KCMepuMeHTa MOAENUPYIOT peasibHYH0 CUTyauuio npu KonebaHMAX CUCTEMbI
NnopLUeHb —My3bipb B 6e3rpaHNYHON >XUOKOCTU. [pu 3ToMm, onpenesiviB 06b-
eMHble CKOPOCTM MOPLUHA N Ny3bipA M (ha30oBble COOTHOLLEHUA MeEXAY HUMW,
MOXXHO CyauTb 00 3(PPEKTUBHOCTU M3TYYEHUS 3TOM CUCTEMbI B 6€3rpaHUYHON
YXNOKOCTW.

Ha puc. 2 npeactasrieHbl pe3y/ibTaTbl M3MepPeHMA abCoMFOTHBIX 3HAYEHN
06bEMHOM cKopocTM Q M pasHocTU a3 [Bp MexXXay CKOPOCTSAMWU MOPLUHA U
ny3blpsa B 3aBUCMMOCTU OT 4acToTbl. V13 rpadMKoB c/ieayeT, UTo B 10Pe30HaHC-
HOM 06M1acTn KosiebaHnn Mny3bIpA 00beMHbIE CKOPOCTU CUHMa3Hbl, CymMMapHas
NpPOn3BOANTE/IBHOCTb CUCTEMbI YBE/IMUMBAETCA; MOC/Ie Pe30HaHca CKOPOCTU B
NpoTrBoMase cymmapHas npou3BOAUTE/IbHOCTb nagaeT. 3Hasd CyMMapHYH0 00b-
eMHYI0 CKOPOCTb CUCTEMbI, MOXHO ONpeaennUTb amnanuTyay akKyCTUYecKoro
N3/Ty4YeHUS MO W3BECTHOW (hopMysie A9 MOAOMOSIbHOr0 MUCToYHMKa: P=pfOl
/21, roe p —NA0THOCTb »XUAKOCTW, / —u4acTtota, Q —cymmapHasas ob6bemMHas

CKOPOCTb, I —PacCTOSHME [0 TOUKM HAOMOAEHWSI.
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Ha puc. 3, a n3obpaxkeHa onpeaesieHHas Mo 3ToW QopMysie 3aBUCUMOCTb
aKyCTMYECKOro [aBfleHUA OT 4acToTbl. 3HauveHua ansd Q onpefensnncb K3
OAaHHbIX pUC. 2, a C y4YeTOM (pa3oBoro casura puc. 2, 6. Ha puc. 3, 6 nsobpa-
YKEHA 3aBUCUMOCTb YPOBHS PEaKTUBHOW KOMIMOHEHTbI [JaB/IEHUS, N3MEPEHHOI0
rmapooHoM 6. oTpakaroLlad B LIE/IOM XapaKTep OonpenesieHHOW Ha puc. 3, a
3aBUCKMOCTM, 3a WUCK/IHOYEHMEM MnpoBasia B panvoHe 400 u. Kak BUAHO u3
puc. 2, BO/IM3N 3TOM 4acTOTbl 00bEMHbIE CKOPOCTM pPaBHbI U MNPOTMBOGAa3VbI,
OQHAKO K3-3a (ha30BOro LUyma pacyeTHas KpuBasa [aBfieHMs Ha puc. 3, a
OKasanlaCb CrnaXxeHHow. Ecnn oTbpocuTb (ha3oBbIv LLYM, T. €. cuYMTaTb, YTO
Noesio pesoHaHca Mys3bIPA pasHOCTb a3 TOYHO paBHa 180°, UTO 6ONbLUE OTBe-
YaeT (IM3NYECKUM MNPeAcTaBMeHUSM O MOHOMOJbHbLIX KOMebaHUsx ny3bIps, TO
NO/Ty4YMM YTOUHEHHYIO 3aBUCUMOCTb (MYyHKTUP puc. 3, a). B Touke, rae cyw-
MapHas Mpou3BOANTE/IbHOCTL pPaBMa Hy/ito, Mnosie onpeaensnoc no AUMosibHOM
doopmyie. To, UTO TaKoe YTOUHEHME 60/bLLE OTBEYAET (JM3MNUECKON pPeasibHOCTH,
NOATBEPXKAAETCA M COOTBETCTBMEM PA3HOCTU MeXAy MaKCUMa/lbHbIM U MUHW-
MaU/TbHbIM 3HAYEHUAMWU KPUBbIX 415 Ja/IbHEr0 1 6/IMXKHEro Nons.

Takum 06paszoM, Hann4yme pPe3oHaHCHOW MOMOCTU BON3M KOMEeOMIOLLIErOCS
MOPLUHA MOXET MPUBOANTL KaK K YCUMEHUIO M31y4YeHUst (B 4aCcTOTHOW 06-
NacTu [0 pe3oHaHca), Tak U K YaCTUYHOMY MOoJaB/IEHMIO U3/TyYEHUSA Ha 4acTo-
Tax Bblllie Pe30HaHCHOW. Myt a
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AN EXPERIMENTAL INVESTIGATION OF A GAS CAVITY EFFECT
ON A PISTON SOUND RADIATION

Results of an investigation of a spherical gas cavity (bubble) effect on a radiation
of a piston sound source are presented. The measurements were carried out in a tank
whose dimensions were much greater than those of the piston and the bubble but
much less than the lenglh of an acoustic wave, so the compessibility of the fluid could
be neglected. The air bubble was placed near the piston at a distance comparable with
the piston radius R=125 cm and equal to the bubble radius. Amplitude-frequency
and phase-frequency characteristics of cavity volume oscillations were measured
with the help of a small spherical hydrophone placed within the cavity. The outer
pressure was measured by another hydrophone situated near the cavity. From the
comparison of amplitude —and phase-frequency characteristics of the piston and
cavity volume oscillations it follows that in the frequency range lower than the bubble
resonance frequency the total productivity (volume velosity) of the piston-bubble
system increases in comparison with the productivity of the piston alone. In the fre-
quency range higher than the bubble resonance frequency the volume velocities ap-
pear to be in antiphase and the total productivity decreases.
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