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JKCepUMeHTANIbHO TOJYYeH B3PbIBHOI pPeKUM TOPEeHHs CBEPX3BYKOBOI'O MOTOKa MpPO-
MaH-BO3AYIIHON CMeCH, MHUIMUPOBAHHBIN WUMITYJIbCHBIM Pa3psfioM MarHUTOIJIA3MEHHOTO
Kommpeccopa. OGHapyxkeHa oOparHasi BOJIHA CBEPX3BYKOBOI'O rOpPeHHs, PaclpOCTPaHSIO-
mascs co ckopoctbio 450 M/c HaBCTpeuy MOTOKY.

PaGoTa siBisieTcs TMPOMOMIKEHWEM HCCIeOBaHHM
BOCTIJIaMEHEHHUs] W TOpeHHs TOMJHBAa B CBePX3BYKO-
BOM TIOTOKe, TIPOBOIMMBIX Ha (DH3HUECKOM (haKysnbTeTe
MTIY B reuenue nocjaennux Jjet [1-3]. Ona nocssiieHa
9KCTIePUMEHTAJbHOMY HCCJIe[0BAHUIO TOPEHHSI CBEpX-
3BYKOBOTO TOTOKAa IPOMAaH-BO3AYIIHOH CMECH, WHHIIU-
MPOBAHHOTO MOILIHBIM HMIYJbCHBIM PA3PSIIOM.

B skcmepuMeHTax  HCHOJMb30Bajach — OaJJIOHHO-
BaKyyMHasi aspoavHaMHuueckas Tpyba KpaTKOBpeMeH-
Horo pnedictBusi [3]. JlaBneHue Bo3nyxa B Kamepe
BBICOKOTO JHaBJeHUs P, MOrjao MeHsTbcs oT 1 10
10 atM, B Kamepe HH3KOro aAasjeHuss p ot 760 1o
1 Topp, nasienve nponana P, ObLIO (QUKCHPOBAHHBIM
P,; = 5 atm. Ceepx3ByKoBoK KaHasl TPyObl ¢ oGpar-
HBIM YCTYTOM COIepxKaJj 4eTblpe B3aMMO3aMeHSeMbIX
CeKIMH, TMO3BOJSIOMMX pa3MellaTh TOT HJIW HHOH re-
HepaTop IMJIa3Mbl U HAOJMIOAATH 32 TPOLECCOM TOpPeHHS.
[Iponan BBOAM/ICS B KaHAJ uepe3 TOMIHUBOPA3LaTOYHbIe
(bJTaHLIBI KAK HEMOCPEICTBEHHO B CBEPX3BYKOBOH TPAaKT,
TaK ¥ B 00J1aCTh 32 yCTYTIOM.

[lnasma cosmaBasach HUMIMYJIbCHBIM IJ1a3MOTPOHOM
THNa MarHuTomniasmMeHHoro komnpeccopa (MIIK), mmu-
TeJIbHOCTh MePBOTO KBa3WMepHoia KOTOPOTO COCTAaBJIS-
nma 70 MKc, a HauaJbHOe HaMpsiKeHHe HAa HaKOMHUTEeJb-
HOM KoHpeHcatope Uy MOIJIO H3MEHSIThCSl B Ipejiesax
3-5 kB. B 3aBUCHMOCTH OT BHEIIHHX MapaMeTPOB H3
MJIa3MOTPOHA HCTEKAaeT IJa3MeHHasi CTPys TOH HJH
HHOH KOH(UTYypallMH, CKOPOCTb KOTOPOH HAa CTaauu
SHEpProBhHIe/NeHUsT cocTaBaser 1-2 km/c. D10 3Ha-
YHTEJbHO TPEeBbIIIaeT CKOPOCTb BO3AYIIHOTO MOTOKA
(oxkoso 500 m/c), mo3TOMY Ha 3Tare SHEProBbIIENEHHUS
MOTOK He OKa3biBaeT 3HAUMTEJbHOTO BJHSIHHUS Ha MPO-
necc popMHUpoBaHHS TJa3MeHHOH cTpyH. [lo maHHBIM
CTeKTPaJIbHBIX HM3MEpeHHH paBHOBeCHasi TeMIlepaTypa
MJIa3Mbl B LEHTPE CTPYH B TeUeHHe PaspsiIHOro TOKa
NOCTUTaeT BeJUUUHbl 1-2 3B, KoHIeHTpauus 3JeKTpo-
HOB [OCTHUIaeT B LEHTPE CTPyH BeJUUYHHBI TOPSiIKa

10'7 em—3, a na mepudepun okono 10'° ecm=3 [4].

st peructpanuu mpouecca ropeHusi UCMoJb30Bal-
csl ANarHOCTHUECKHUH KOMIeKe, cocTosuui n3 20 nat-
YUKOB JIaBJIEHUsI, PACIOJOXKEeHHBIX BIOJb BCETO KaHa-
Ja, pepaKkIIHOHHOTO JATYHKA, ABYX (POTOSJEKTPOHHBIX
ymHoxureseit (PIY), cnekrpomerpa u mepcoHasbHOTO
KoMMbloTepa. JlaTuuku naBieHHs MO3BOJSIH OTpese-
JSTh TPO(UIb CTAaTHYECKOTO [ABJEHHS BIOJNb KaHa-
Ja Kak (DyHKIHIO BpeMeHH. [eHepaTtop HUMMYJIbCHOH
Ma3Mbl HAXOMHJICS B MecTe pa3MelleHus gatyuka 11,
naTuukn 8 W 9 OblM pas3MelleHbl OJIHXKe K COTIY,
a IaT4uK 7 — HEeNoCPeJCTBEHHO HAa BBIXOJle CBEPX3BY-
KOBOTO COMJa, T.e. TPH 3THUX AAaTUHKA PErucTpupoBa-
JIM pacrpocTpaHeHWe BO3MYIIEHHs AaBJeHHUS TMPOTHB
noroka. Jlatuuk 13 u mnocnenyioude (QUKCHPOBAJH
M3MeHeHUe JaBJIeHHUs 10 MOTOKY.

Ha puc. 1 nmokasanbl cMrHasbl OaTUHKOB JAaBJEHHS
nnst ciyuaeB paspsina MIIK B motoke Bosmyxa (a)
¥ MIPOMaH-BO3AYIIHOH cmecu (6). B orcyrcTBre npomna-
Ha UMTYJbCHBIH pa3psi BbI3bIBAeT cyaboe BO3MYIleHHe
NaBJeHHs B KaHaJje, KOTOPOe HOCTAaTOYHO OBICTPO 3aTy-
XaeT, pPachpoCTPaHsIsIiChb KakK MO MOTOKY, TAK H MPOTHB
Hero. CoBepIlIeHHO APYTOH BHJA MMEIOT CHUTHAJIBI C JaT-
YUKOB JIaBJieHUs] B CJydyae Hamycka mpornaHa: HabJio-
[aeTcsl pe3KHWi MUK AABJEHUS B KaHaJje, XapaKTepHbIN
I7Isl B3PBIBHOT'O pEeXKHMa TOPEHHsi, a BO3MYILIeHHe 1aB-
JIEHUS] PaCIpOCTPAHSIeTCsl M0 BCEMY KaHaJsly TpaKTHue-
CKH C OIMHAKOBOH aMmiuTynoi. OnHaKo 3a CBepX3By-
KOBO€ COTJIO BO3MYILEHHWe He pacrpocTpaHsercss (H-i
JIaTYMK COOTBETCTBYET BXOAY B CBEPX3BYKOBOE COTJIO).

[IpuBeneHHBIE CHTHAJMBI MOKa3aHbl B JAOCTATOUHO
GosbiioMm BpemMeHHOM Maciutabe. Ilepexom k Gosee
MeJIKOMYy MacliTaby TM03BOJISIeT BBISIBUTb OTpeeseH-
HYI0O 3aKOHOMepHOCTb. Ha puc. 2 mpuBeneHBl CHTHA-
JbBl JIATYMKOB JABJEHHSI B TAaKOM Maclitabe, B 3TOM
clyuae TeHeparop MJIasMbl HAXONMJCS B MeCTe pas-
MelieHusi natuvka 15. Ha puc. 2 oTueT/HBO BHAHO
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Homep gatumka

Puc. 1. OcuunnorpaMMel IaT4HKoB AaBieHus npu Up = 3.7 kB, Py =2.5 atm, B, =0, p =40 Topp,
7=70 mkc (a) nu Uy=3.7 kB, Py =2.5 at™m, P, =5 arm, p =40 Topp, 7=70 mxc (6)
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Puc. 2. Ocuunnorpammbl JAaTUYUKOB [ABJEHHUSI MpH
Up =3.7 kB, Py=2.5 arm, P, =5 arm, p =40 Topp,
7=70 MKc
pacrpocTpaHeHWe BOJH BO3MYIIEHHS JaBJeHUs, CBS-
3aHHBIX ¢ coOcTtBeHHO paspsinom MIIK, no mnortoky
(cumBoar 1) u nporus Hero (cumBos II). Kpome roro,
Ha 000MX PUCYHKaX perucTpupyercss oOpaTHasi BOJHA
BO3MYIIeHNS NaBJeHHs, PACTPOCTPAHSIOUIASICS MTPOTUB
notoka (cumBoa III). Tlom Homepom 17 Ha puc. 2
MpPUBENEHBl CHTHAJBl C JaTydKa [AaBJeHHSs, PacroJio-
JKEHHOTO Yy BXO#Aa B BakyyMHylo Oapokamepy. [lep-
Bble JIBe BOJIHBI CBSI3aHbl C (DPOHTAMH MJIA3MEHHOTO
06pa3oBaHMsl, CO3NaHHOTO MIasMoTpoHoM [4]. Pedpak-
[MOHHBIE MeTON TIOATBEPAMJ Hajudune ABYX YIAPHBIX
CKa4yKOB, MOPOXKIaeMblX Mya3moi. CpenHsisi CKOPOCThb
nepBoro (h)poHTA, PACTPOCTPAHSIOLIETOCS MO HaIpaBJIe-
Huio mortoka, cocrasisier (480 50) m/c, a ckopocTh

BToporo ¢ponta — (230 + 30) m/c. Bce ckopoctu
OTpesiesISIIOTCS. B CUCTeMe KOOPAMHAT KaHasa. 1peTbs,
obpaTHast BoJiHa, npenctaBieHHas Ha puc. 2 (III),
npeacTaB/asieT HauOOJbLUINK HHTEpeC B paccMaTpHBae-
MoM mpouecce. OHa o6snanaeT MOCTOSIHHOM, M30BITOU-
HOM aMIUIMTYNOH naBseHus (mopsimka 1 atm), cpemHeil
ckopoctbio 400-500 m/c B cucTeMe KOOpAMHAT KaHaJja
U CONPOBOXKIAETCH CHJIbHOH aKyCTHYeCKOU yIapHOU
BOJIHOU. B Qopmupyomieil cekiun 10 CBEPX3BYKOBOTO
comnsa CKOopocTb 06paTHOi BosHbI nanaet no 200 m/c.
Hanuuwe Tpex BOJMH BO3MYIIEHHSI [TABJIEHHS TOM-
TBepKAaeTcss (POTOINEKTPUIECKUMH H3MepeHHsIMU. Ha
puc. 3 TmpencTaB/eHbl CHUTHaJbl ¢ ABYX PIY, onun
M3 KOTOPBIX PACIOJIOKEH B KOHIIE a3pOAHHAMUYECKOTO
KaHana (BepXHHUH Jyd), a Apyroil — y BXoma B Gapo-
Kamepy (HuKHUE syd). [lepBoiit curtan [ Ha BepxHel
OCLIMJIJIOTPAMME COOTBETCTBYeT CBEYEHHIO TJIa3MeHHOM
obsactu, cospannoit MIIK. Illupura 3Toro curHana
MO0 BPEMeHH COOTBETCTBYET BPEMEHHOMY HWHTepBaJy
mexay BosHamu | u Il Ha puc. 2 u paBHa 4 wmc.
Bropoit curHan 2 Ha BepxHel OCLMJIJIOTpaMMe CBsI3aH
CO CBeYyeHHEM, BO3HUKAIOIIUM B pe3y/bTaTe TOPEHHS
MPOTMAaH-BO3AYIIHOM cMecH Ha (DPOHTE 06PATHOH BOJHBI
naBiennss. OH WMeeT IJHTEeJbHOCTb 2—4 MC W TPHUXO-
IHUT C BpeMeHHOU 3aJepXKoi 14-16 MC OTHOCHTENbHO
HayaJja nepBoro ummnysnbca. VM HakoHel, curHan 3 Ha
HUKHEH OCIMJIJIOTpaMMe 0ObSCHSIeTCSl TOPEHHEM CMeCH
B MPSIMOH BOJIHE [ABJIEHHS, €r0 MJUTEJbHOCTb OKOJIO
2-3 Mc, W OH 3aJepKaH OTHOCHTEJbHO HMIyJbca [
Ha BpeMeHHOU HHTepBaJ nopsinka 11-13 mc. OTmeTunm,
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Puc. 3. Ocuunnorpammbl  curHanop @DIY mpwu

U =3.7 kB, Py=2.5 arm, P, =5 arm, p =40 Topp,
7="70 MKC

UTO KaK CHTHAJ CBEUYEHHs B MPSIMOM BOJIHE, TAK W CHr-
Has gaBieHus: (puc. 2, paTudk 17) umeroT OOJbIIYIO
AMIUTUTYY W MEHbIIYIO IJHTEJIbHOCTh [0 CPABHEHHUIO
C CUTHaslaMH Ha (DPOHTe 0OPATHOH BOJIHBI.
[TosyyeHHble pe3yabTaThl CBUAETEJBCTBYIOT O TOM,
4TO B Tpelesax OMIHOKH HaOJMOIaeTCs BpeMeHHast
KOPPEJISIUST MeX/Y CUTHaJaMH, MOJyUeHHBIMU U3 pa3-

JIMUHBIX UCTOUHHKOB: (POTOIJTEKTPUUECKUX H3MEepeHNH,
IaHHBIX pe(PaKTOMETPUHM W CHTHAJOB NATYMKOB M1aB-
nenusi. Ha nx ocHOBaHMH MOXKHO CIesaTh CJeLYIOLINe
MPeOJNOXKEHHUS.

1. Cosnannas umnynbcom MIIK mniasma pacnpo-
CTpaHsieTCsl TO KaHajJy B BHJe Harpetod o6JacTu
¢ nByMs (DpOHTAMHU, KOTOpPble YETKO (DUKCHPYIOTCS
pepaKkIMOHHBIM METOIOM.

2. B onpeneneHHbIi MOMEHT BpeMeHH B HEKOTOPOM
CeueHMH KaHa/a IPOUCXOIHUT B3PbIBHOE BOCIIIAMEHEHHE
TOTIJIMBHOH CMeCH W ee JHaJjbHelilllee ropeHHe, MPHBO-
Isiliee K PE3KOMY IMOBBILIEHHIO AaBJeHHs B KaHale.
B pesysnbraTre 1Mo TOTOKY pacrnpocTpaHsieTcsi BOJHA
IaBJieHusi, Ha (POHTE KOTOPOH IMPOUCXOAUT TOPEHHe
TOMJIMBHOH cMecH. [IpoTHB MoTOKa HauWHAaeT pacmpo-
CTpaHsAThcs 0oOpaTHasi BOJHA BO3MYILEHHS [aBJeHHUS,
Ha (DPOHTE KOTOPOH TaKxKe MPOUCXOAUT HeNpepbiBHOE
ropeHue TOMJIHBHOH CMECH.

Pa6ora BbimosHeHa MpU (PUHAHCOBOH MOAAEPHK-
Ke nporpamMMbl «OpHeHTHPOBaHHbIE (hyHIAMeHTabHbIe
uccenosanusi» (rpaut 07-01-12010).
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