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IpoekTyBaHHS (OPMH HOBITPSI30MPAIOYOr0 MPUCTPOIO € KIIFOYOBHM IUTAHHSIM PO3POOKH MPSIMOTOYHOTO
HOBITPSIHO-PEAKTUBHOIO IABUIYHAa. MeToro jaHoi poGoTH € (hOpMYIIFOBaHHS aIrOPUTMY ONEPATUBHOIO PO3paxyH-
Ky TaJbMyBaHHS HA/[3ByKOBOT'O ITOTOKY B KaHAJI MOBITPSI30MParOYOro MPUCTPOIO Ha €Talli Horo mepeipoeKTHOro
BiZmpauoBanHs. PO3IIISIHYTO MUTaHHS PO3PaxyHKY Tediil B KaHanaX MOBITPA30UpPAOYHMX MPUCTPOIB 3 MPOTHTHC-
KOM MapIIOBMM METOZOM 3 BHKOPHCTAHHSM KBa310JHOBMMIPHOTO MiJXOy IPH PO3PAaXyHKY JO3BYKOBOI Tedil y
BUXI/HIM YaCTHHI KaHaly i METOJOM BCTAaHOBICHHs 3a 4acoM. IIpOBOAMTBCS HOPIBHSHHSA €(EKTHBHOCTI LUX
MeToqiB. Jisi HpOBENCHHS HEPEINPOCKTHIX PO3PAaxyHKIB ra30AHHAMIYHUX [apaMETPiB MOTOKY MPOIOHYETHCS
AJITOPUTM OIEPATHBHOTO PO3PAXyHKY MapLIOBHM METOJIOM 3 BU3HAUCHHSM IIOJI0XKCHHS NPSMOTO CTPHOKA YIIiib-
HEHHS, [IPU SKOMY peasli3yeTbcsl HeoOXiJHe 3HaueHHs Koe(illieHTa IIBHAKOCTI MOTOKY y BHXIZHOMY Iepepisi
KaHaJIy IOBITPA30MPAIOYOro IPUCTPOIO.

ITpoekTrpoBanue (opMbl BO3AyX03a00PHOTO YCTPOWCTBA SBIAETCA KIFOYEBBIM BOIPOCOM pPa3pabOTKH
IIPSIMOTOYHOTO BO3IYLIHO-PEAKTUBHOIO ABHrateis. Llenpio qaHHOH paboThl ABiseTcst GOpMYIIHPOBKA alIrOPUTMA
OIEpaTHBHOTO pacueTa TOPMOXKEHUsI CBEPX3BYKOBOIO IIOTOKA B KaHajle BO31yX03a00pHOro YCTpOIicTBa Ha JTare
€ro IpeInpoeKTHOH OoTpabOTKH. PaccMOTpeHBI BOIPOCH pacdeTa TEUEHHH B KaHalaX BO3IyX03a0OpPHBIX
YCTPOKUCTB € NPOTHBOJABICHUEM MaplIEBLIM METOAOM C HCIOJIB30BAHHEM KBa3MOAHOMEPHOTO MOAXOAa IpHU
pacuere I0O3BYKOBOTO TEUEHHs B BBIXOJHOH YacTH KaHaJIa M METOJIOM YCTaHOBJIEHHUS IO BpeMeHH. [IpoBommtest
cpaBHeHHe 3((EKTHBHOCTH 3THX METOROB. [l MpOBEACHHs MPEANPOCKTHBIX PACYETOB ra30AMHAMHYECKHX ITa-
paMeTpoB MOTOKA IPEJJIaraeTcs alrOpUTM ONIEPATHBHOIO pacdyeTa MapIIEeBBIM METOOM C ONpEIeNeHHEM I10JI0-
XKEHHS HPSIMOTO CKayKa YIUIOTHEHHMS, IIPH KOTOPOM peaiusyercs TpebyeMoe 3HadeHHe Ko (pUIHeHTa CKOPOCTH
IIOTOKA B BEIXOJJHOM CEYECHHH KaHala BO3yX03a00pHOI0 yCTPONUCTRA.

Air intake shape designing is the key problem in the development of a ramjet. The aim of this paper is to
formulate an algorithm for on-the-fly computing of supersonic flow stagnation in the passage of an air intake at
its predesigning stage. Consideration is given to computing flows in the passages of counter-pressure air intakes
by the marching method using a quasi-one-dimensional approach to computing the subsonic flow at the passage
outlet and by the time relaxation method. The efficiency of these methods is compared. It is suggested that the
gas-dynamic flow parameters be determined at the predesigning stage using the algorithm of on-the-fly computing
by the marching method with the determination of the normal shock position for which the required flow velocity
coefficient at the outlet section of the air intake passage is realized.

Knrouesvie cnosa: npamomounvlii 6030YUHO-PeAKMUBHBIL O8U2AMENDb, 8030)-
X03a060pHOEe YCmMpoUcmeo, Ko3pguyuenm ckopocmu, Kod¢gduyuenm 80ccmaHos-
JIeHUsL NONIHO20 OAGIEeHUs, NPOMUBOOABIEHIe, MAPWEsblll paciem, Memoo ycma-
HOBIEHUsl, AN20PUMM ONePAMUBHO20 PACHema.

Beenenne. OcHOBHOE TpeOOBaHME MPHU MPOCKTHUPOBAHUH (POPMBI BO3AyX03a-
oopHoro ycrpoiictea (B3Y) coctour B obecrnedennn TpedyeMoro 3HaueHus Ko3¢-
¢ummenta ckopoctn A, B BBIXOAHOM cedeHnn kaHana B3Y. IIpu oTom B 3aBHCH-
MOCTH OT BbIOOpa (hopMbI HOCOBOTO oOTekaress u Gopmbl B3Y u3mensercs ko-
>} UIHEHT BOCCTAaHOBJIEHHS MTOIHOTO AaBjienus o <1,0.

OO0bryHO TIpH BBIOOpEe B3Y 1si MpsSMOTOYHOTO BO3AYIIHO-PEAKTUBHOTO JIBH-
rarensi (IIBP/I) ¢ 103ByKOBBIM PEXHMOM TOpeHHs 3ajaercsi 3HadeHue A, <1, a
(hopma HOcoBoTO OoOTeKaTens u popma B3Y moxbuparorcs Takum 00pa3oM, 4TOObI
B IITATHOM PEKUME CBEPX3BYKOBOI'O IosieTa 00ecrieynBaioch 3HaueHne ko ¢u-
LUEHTa O MaKCHUMaJbHO OnM3Koe K enuHHLE. B cBs3u ¢ TpeOoBaHUAMU, CBSA3aH-

HBIMH C MaKCHUMAJIBHBIM TOPMOXXEHHEM CBEPX3BYKOBOTO IMOTOKA U MHHMMAJIHLHEI-
MU MOTEPSMH ITOJIHOTO JABJICHHUS, BOIPOCH BEIOOPA (hOPMBI HOCOBOT'O 00TEKaTest
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1 dopmbl kaHaga B3Y saBistroTCs KIIIOUEBBIMHE ITpH ITpoekTupoBanuu [1BP/I.

B cBs13u ¢ atuM Bb1OOp popmel B3Y TpeOyeT MHOTOYHCICHHBIX PACYE€TOB, IS
MIPOBEICHHUS KOTOPBIX HEOOXOANMO UMETH OTIEpaTHBHBIE METOIUKH, KOTOPBIE 1T03-
BOJIAT MPOBOAMTH OIEHOYHBIE pacueThl, HE MpuOeras K MpOorpaMMHBIM KOMILIEK-
cam, TpeOyIOIIMM Yachl ¥ CyTKH Ha MPOBEACHHE pacdeToB. PaccMarpuBaroTcs Ta-
ke Gopmbl B3V, mist KOTOpBIX peann3yercsi peXkuM CBEPX3BYKOBOTO TEUCHHS B
KaHaJjie PH CBOOOTHOM BHITEKaHHU.

B HMucturyre TexHnyeckod MexaHuku HanuoHanpHON akageMuu HaykK YKpa-
uHbl 1 ['ocymapcTBeHHOro KocMmdeckoro areHTcTBa Ykpawasl (MTM HAHY u
HKAY) pa3paboTanbl METOIbI pacyeTa CBEpX3BYKOBBIX TCUCHHIT B KaHamax B3Y B
pexume cBoOomHOTO BBITeKanus [1, 2]. B Hacrosmieii paboTe mpeacTaBiIeHbl ajl-
TOPUTMEBI pacdyeTa TeUeHHH B kKaHayiax B3Y ¢ mpoTHBOJaBiICHHEM MapIieBBIM Me-
TOIOM W METOJIOM YCTaHOBJIEHHS IO BPEMEHHW W MPOBOAUTCA CpaBHeHHE d(dek-
TUBHOCTH ITHUX aJITOPUTMOB.

Lenpro maHHOW pabOTHI SIBISETCS (OPMYIHPOBKA aITOPHTMA OIEPATHBHOTO
pacdera TOPMOMKEHHSI CBEPX3BYKOBOTO TIOTOKAa B KaHalleé BO3MyX03a00pHOTO
YCTpOICTBa Ha JTaIe ero MPeapPOeKTHOW OTPAOOTKH.

1. Anroput™M pacyera MapumeBbIM MeToaoM. llpemmaraemerii anroputm
omnpeneeHUsl TapaMeTpoB TeueHus B kKaHaie B3Y ¢ npoTuBoaaBieHrEM OCHOBBI-
BAeTCs Ha MCIOJIb30BAaHUM MAapIIEBOTO0 KOHEYHO-PA3HOCTHOI'O aJITOPUTMAa YHCIIEH-
HOTO pEIIeHUs] YpaBHEHUU Ta30BOI MTUHAMUKH (ypaBHEHHS Diiiiepa, YIpOIIeHHbIE
ypaBHeHus: HaBbe—CTOKCa) 1715 ompeieNieHus yIapHO-BOJTHOBOM KapTHHEI U Tapa-
METPOB CBEPX3BYKOBOI'O TEYEHHUS] OKOJIO HOCOBOTO OOTEKaTelsl M BO BXOAHOU
cyxaronieiics yactu kanana B3V B coueTanuu ¢ MeTojaMu yIpOILIEHHOrO pacuera
(KBa3mogHOMEpPHAST MOJIENb, IPUOIMKEHHE «y3KOT0» KaHana [3]) mapameTpoB ao-
3BYKOBOI'O T€UEHUS B BBIXOJHOM yacTu kaHana B3Y. Anroputrm peanus3oBaH B BU-
Jie UTEPALMOHHOW IOCIEI0BATENbHOCTH PACUYETOB, B MPOLECCe KOTOPOH ompexne-
JSIeTCsl TIOJIOXKEHUE ydacTKa Iepexoa OT CBEPX3BYKOBOT'O TEUEHHS K JJO3BYKOBO-

My, ULl OTy4eHHUst TpeOyeMoro 3HadeHust KoddduurmenTa Ckopoctu A, B BBIXOJ-

HOM cedeHMH KaHana B3VY.

PacueTsl BBIMOMHSIOTCS B CIEIYIOLIEH MOCIE0BATENLHOCTH.

Pematorcst ypaBHEHHUS ra30BOM IWHAMMKH, ONPEAEISIETCS M0JIe TEUCHUS B Ka-
Hasie B3V B pexxume cBOOOIHOr0 CBEPX3BYKOBOTO BBITEKaHMS. AJITOPUTM pacyeTa
Y TUIIUYHbBIE PE3YJIbTAThI IPUBEICHEI B [1].

3a/:[aeTc>1 CCUCHUC Xl = Xshock nepexoga OT CBEPX3BYKOBOI'O TEYCHUSA K HO-

3BYKOBOMY TCUYCHHIO, B KOTOPOM pacrojaracTcsd HpHMOﬁ CKa4yoK. DTO ceueHue
3aa€TCs B 00JIacTH MUHHUMAJIBHOIO YHCIIA Maxa, KOTOpPOC ONpCACIIACTCA IO pe-
3yJibTaTaM pacucTa CB060,I[HOFO CBCPX3BYKOBOI'O  BBITCKaHUS. B ceuyenun
X, =X
HOTCA 110 (bopMynaM npsAMOTro CKaydka. CJ'IC}:[yeT OTMCTHUTB, YTO B 00JIacT! MUHU-
MaJIbHBIX CBCPX3BYKOBBIX 3HaueHMl uynciia Maxa MHTEHCUBHOCTL CKAUKOB YIIoT-
HCHUs (CCJ'II/I OHH BO3HI/IKaIOT) cna6a$1 U OCPCAHCHUC MMApaMCTPOB BHOCUT MHHH-
MaJIbHO BO3MOKHYIO IOTPCIIHOCTD.

HaﬂBHeﬁ]HI/Iﬁ pacyeT moJd JO3BYKOBOI'O TCUHCHUA 3a IMPAMBIM CKAYKOM OCY-
HICCTBIACTCA MApHICBBIM MCTOAOM B IPCAIOJIOKCHUN IMOCTOSHCTBA JABJICHUA B
IMONCPCYHBIX CCUCHHUAX KaHaJIa B3V. HpI/I 3TOM MOKHO HCIIOJb30BaATh HpI/I6J'H/I)Ke-
HUC «BS3KOI'0 CJIOS», B paMKaxX KOTOPOI'O YYUTBIBACTCA BJIMAHWUC HaA IMapaMCTPhbL

shock HApPaMCTPbl CBCPX3BYKOBOI'O IIOTOKA YCPCIHANOTCA W ICPCCUUTHIBA-
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TEUEHUS KaK BS3KOTO TPECHHS (JaMHHAPHOTO WU TYpPOYJICHTHOTO), TaK U M3MEHE-
HUS (POPMBI KaHAA.

B mpocreiitem cnydae Ha 3Tare MpeaBapUTENbHOTO BBIOOpa (GOPMBI BBIXOA-
HOTO y4acTka kanana B3V 0e3 ydera BA3KOTro TpeHHS MOXKHO HCITOJBE30BaTh KBa-
3MOJHOMEPHYIO MOJIETh HEBS3KOTO TEUEHUS, TMO3BOJISIONIYI0 YYeCTh W3MEHEHHE
IUIOMIAAM TIOTIEPEYHOTO CEYEeHHs KaHajla B O3BYKOBOM oOmactu. B sToit Momenn
WCTIONB3YeTCA CHUCTeMa YpaBHEHWH NIl 3aKOHOB COXPAHEHHWS MAaccChl, MMITYIbCa,
SHEPTUY U yPaBHEHHE COCTOSHIS COBEPILEHHOTO Ta3a [4]

2
PUF = const; i(er,ouz)F = pd—F; i+u—=const; p :7—1pi :
dx dx 2 y

rae U, p, P,1 — CKOPOCTb, IIOTHOCTD, [IaBIECHUE W CTATHYECKAs SHTAIBIHA, ) —

IoKa3aTeNb aarnadaThl COBCPUICHHOI'O I'a3a, F (X) — IUIoIIaJAb MOonepeyYHoOro ceye-

HUS KaHaJa.
JUist nosydeHust 3a1aHHOr0 KOd((GUIHEHTa CKOPOCTH A,, B BBIXOJHOM ceue-

HUU KaHajla OCYIIECTBIIACTCS UTCPAIMOHHBIN MPOIECC Mo00pa MOJI0KEHHUS Tps-

MOro ckauka X Koopnunata X, CHBHUraeTcst K ropiy KaHaja IpH yCIo-

shock *

BUH A, >/, ¥ K BBIXOZHOMY CEYCHHIO KaHana npu ycnoBuu A, < A, . I[Ipu stom

JOCTUTACTCA 3HAUYCHUC ﬁ“k KaK MOXHO MCHBIIC OTJINYAIOIICECCs OT 3aJaHHOI'O ﬂke .

[lepen HauanoM HTEpallMOHHOTO MpoIiecca OIpenesieTcs MUHUMAIBHO BO3MOXK-

HOe 3HavyeHue A KOTOPOE peau3yeTcs I MPSMOro CKavyKka B CCYCHHH BOJIH-

k min »
34 ropJjia KaHajla ¢ MUHUMaJIbHBIM 3HAYCHUCM YCPCIHCHHOI'O YMCiia Maxa. KOC-)(i)-
(1)I/IL[I/ICHT CKOpPOCTH B BBIXOJHOM CC€UCHHU KaHalla B3V He MOXeT ObITH MEHBIIIE

A
npu A, =4

B PACUCTHOM PEXHME TEUCHUS, T. €. Ay, = A Cnenyer OTMETHTh, YTO

k min kmin *

«min DEAIHM3yeTCsl MaKCHUMalbHOE 3HaueHue kol(dduimeHra Boccra-
HOBJICHHS IOJIHOTO J@BJICHHSI NOTEPh O = O, . ECIM 3aJaHHOE NMPOCKTAHTaMH
Aye MEHBIIE A, ., TO TAKOM PEXHM TEUCHHS MOXET ObITh PEalH30BaH TOJIBKO C

“BpIOMTHIM” 13 KaHaia B3V ckaukoMm ymnoTHeHus. J{jsi pacdera TakMx TeueHHN
ClleyeT TPUMEHSITh KOHEYHO-Pa3HOCTHBIE METO/bl YCTAHOBIEHHUS YHUCIEHHOTO
pellieHNs] ypaBHEHUN ra30BOM IMHAMUKH.

B uteparmoHHOM mporecce noa00pa MOI0KEHUs IPIMOTro cKadka X I

noydeHust TpedyeMoro 3HadeHust koaduumenra ckopoctu A, & A B BBI-

kmin
XOOJHOM CC€YCHHU KaHaJla MOXCET BBIIIOJIHATHCA OO0 ACCATHU HTepaHHﬁ, IIpu 3TOM
o01ee BpeMsl pacueTa He MPEeBHIIaeT ABYX — YEThIPEX MHUHYT.

2. AITOPUTM pacyeTa MeTOJ0M YCTAHOBJIEHHSI MO0 BpPeMEHH. AJITOPUTM
pacdera TedeHns B kanaje B3V ¢ mpoTtuBomaBineHreM METOAOM YCTaHOBJICHHS 110
BPEMEHHU PEAIM30BAH B BUJE UTEPALMOHHON IOCIEI0BATEIBHOCTH PacyeTOB € UC-
II0JIb30BAHUEM IIOJIEW ITOTOKA, IOJIYYEHHBIX B pacyeTe Ha MPEIbIAYIINX UTEpaLu-

AX, B KaUeCTBE HayalbHBIX. B mpornecce nrepanuii nogbupaercs naBieHue P, B

BBIXOJHOM ceueHuu KaHana B3Y mns monyudeHuss tpeOyemoro ko3dduimeHTa
ckopoctd A, * 4, B BBIXOJHOM cevueHHH KaHana B3Y.

CTpaTeFI/ISI MIPOBEACHUA paCcu4€TOB METOJAOM YCTAHOBJICHUS CIICAYIOIIAA:
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a) CHaJaja MapIiieBbIM MeTtoaoM [1] paccuumThiBaeTcs TOJie TEUEHHUS OKOJIO
B3V B pexume cBOOOIHOIO CBEPX3BYKOBOT'O BHITCKAHHUS,

0) 3aTeM MapIIeBBIM METOJOM ONpEACIeTCS MHHUMAJIbHO BO3MOXKHOE 3HA-
ueHue Ay, U COOTBETCTBYIOIIECE €My [aBJICHHE [, B BHIXOJHOM CEUCHHM KaHa-
712, KOTOPOE pean3yeTcs Py pa3MeIleHuH IPSIMOT0 CKavyKa BOIM3M Topiia KaHaia
B CEYCHHH C MUHUMAJIBHBIM 3HaUY€HHUEM YCPEIHEHHOTO 110 CeueHuIo uncia Maxa;

B) JaJiee UCTOIB3yeTCsl METOJ] YCTAaHOBJICHHS 110 BpeMeHH [2] Ui pacuera 1o-
1 TedeHus B KaHane B3V npu naenennn P, B BBIXOJHOM CEYEHHUM KaHANa C I10-

JIeM TIOTOKa, TIOTyYEHHBIM B ITYHKTE 0), B Ka4eCTBE HAYAIBHOTO TMOJIS;
T) peanu3yeTcst HTePaMOHHBII npornece moabopa nasinenus P, [5], B koro-

pOM JaBiieHue [, yBenuuuBaeTcs npu A, > A, u ymenbinaercs npu A, < A4, .
B uTeparmoHHOM mporiecce moadopa AaBIeHUs [, IS MOTydeHHS Tpedye-

MOro 3HaueHus koddduuuenta ckopoctu A, = A, B BBIXOJHOM CCUCHHH KaHaJa

MOKET BBITIOJHATHCS HECKOJBKO UTEPALUiA, YTO NPUBOAUT K 3HAYUTEIHLHOMY yBe-
JUYECHUIO BPEMEHH MIPOBEICHUS pacdyera. XapakKTepHOe BpeMs pacueTa B UTEpaly-

OHHOM TpoIIecce MOoaA0Opa JABICHUS MOXKET U3MEHSTHCS OT JBYX JIO YETBIPEX U
0oJree 4acos.

3. Pe3yabTaThl TECTOBBIX pacdyeToB. /it pa3paboTaHHBIX aNTOPUTMOB OBLITH
MPOBEJICHBI TECTOBBIE pacyeThl TedeHus B Kanane B3Y turmuno# (hopmel, moka-
3aHHOH Ha puc. 1, a), ast ycnosuit mosera Ha Bbicore H =30 kM mpu umciie Maxa
M_=41.

5
2
P, 7
3
3 s
2
= Mol
e 1
A 2 0 JEENERER
BanopREaLEREoRREREERRRNERR AR ER SRS 0 /
mKana grcen Maxa 2 4 6 x 8
a) 0)
A c
2.0 I
1 0,9
15 = N
1
zT 2
10 . 0,8 |
3 9
\l é 4
05 07 5
0 2 4 6 x 8 2 4 6 X 8
B) r)
Puc. 1
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[Ipeamonaraercsi, uTo Ha BBIXONE W3 KaHama B3Y peammsyercs m03BYKOBOM
pexum BeITekanus ¢ A, <1.

MapIieBbIM METOJIOM C UCTIONB30BaHHEM CXeMbI ['0JlyHOBa OBLIH MTPOBE/ICHBI
pacdeTsl o0TexaHus ykazaHHOW (opmber B3Y. B pe3ynbTare TeCTOBBIX pacyeToB,
BEITIOJTHEHHBIX MJIS1 OICHKH CXOAMMOCTH YHCIEHHOTO pelIeHus, Oblia BbIOpaHa
paBHOMEpHas pacueTHas ceTka, conepskamiast 100 sigeex B morepedHoM Harpasiie-
Huu. Kak mpaBuiio, BpeMs pacuera 0JHOTO BapuaHTa Ha TAKOW pacueTHON CETKE He
npeBocxoaut 30 cexyun ams [ID9BM c TakToBoit wactoroit 3,4 I'T.

beun mpoBeneHBl MapiieBble pacdeThl TEUSHHN U Pa3IMIHBIX PacIoioKe-
HHUM mpsMoro ckauka B kaHaie B3Y. Ha puc. 1, a) mokazaHo 1mojie W30IHHMM IS
pactipeneneHnid uncen Maxa B kaHame B3Y ¢ mpsAMBIM CKadkKOM B CEUYCHHH

)(shock
pactipeneneHuid mapieHus P (0) Ha BepXHEH CTCHKE, OCPETHEHHBIX ITapaMeTPOB

=6,14 nns yIBOGHHOTO MacliTada B IMOMEPeYHOM HalpaBieHu. V3MeHeHre

notoka A (B) u o (T) B1oab kaHana B3Y B 3aBUCHMOCTH OT MMOJIOXKEHHSI IPSMOTO

CKayka B ce4eHHH X = X . MUIIOCTPUPYIOT puc. 1, 6) — 1, r). Ha stux pucynkax

shocl
nuHUE 1 COOTBETCTBYIOT pe3yNbTaTaM pacdera TeueHus B kaHane B3V 6e3 mpsmo-
ro CKayka B peskuMe CBOOOIHOIO BBITEKAHUS, a IMHUU 2 — 5 — pe3ysibTaTaM pacue-

TOB TE€YEHHUI C MPAMBIM CKaYKOM, PACHOJIOKEHHBIM B CEYEHHAX X =6,14; 6,31;

shock
6,67 1 7,26, COOTBETCTBEHHO.

W3MmeHeHne nooXeHus IpsIMOro CKayKa BIMSET Ha OCPEIHEHHBIE TapaMeTpPhl
MTOTOKA CIeAYIONIMM 00pa3oM: Mo Mepe yAIeHHUs MPSAMOTro CKadKa OT Toplia KaHa-

Ja B CTOPOHY BBIXOJHOTO CEYCHHsI KOOQGUIHEHT CKOPOCTH A,, YBEIHYHBACTCS, a

K03 PULHEHT BOCCTAaHOBIEHUS ITOJIHOTO AAaBICHUA O yMeHbluaercs. Eciu tpely-
eMoe 3HaueHHe Kod(uireHTa CKOpocTH A, B BBIXOJHOM CedYeHHH KaHama B3Y

MEHBIIE Ay min, TO PEATU3yeTCs HEPACUETHBIN PEXUM TEUEHHS C “‘BBIOMTHIM
ckaukoM. COOTBETCTBEHHO U KO3 (HUIMEHT BOCCTAHOBJICHHS IOJIHOTO AABICHUS
O HE MOXKET OBITh O0JIbLIE O, -

i moxaTBepXKAEeHUs BO3MOXKHOCTU IIpEABAapUTENHHOrO BbIOOpa (opMbl Ha
OCHOBE PE3YJIbTAaTOB PAaCUYe€TOB MapIIEBHIM METOIOM OBUIM MPOBEIEHBI PACUETHI
obtexkanuss B3Y meromom ycraHOBIEHMS MO BpeMEHHM 0 cxeme l'oxyHoBa mpu

3aJlaHHbBIX 3HAUEHMSX JaBJI€HUN [, B BBIXOJHOM cedeHMU KaHana. [Ipu nposene-
HUU PacyeToB HCIIOH30BANIACh JIBYMEpHAs pacueTHas CeTKa, coaepxarmmas 1530
stueek B poaosbHOM U 100 sigeex B momepeyHoM HampaBlieHHH. B pesynbrare mc-
HOJIb30BaHus MeToza ycTanosienus npu P, =4,3; 4,7; 4,9 u 5,0 onpenenens mno-
JIO’KEHUsST 00JIaCTH Tepexojia OT CBEPX3BYKOBOTO TEUEHUS K JO3BYKOBOMY, KOTO-
pBIif UMEET MECTO B CKauKe YIIOTHEHUS, OJIM3KOM K TPsSMOMY. 3aTpaThl BpeMEHU
Ha pacyerT I0JIs TeYEHHs [IPU 3aJaHHOM JIaBIIEHHH [), COCTABISIOT OT YETHIPEX J0
necsati yacoB 11 [IDBM ¢ takroBoi wactotoit 3,4 I'Tu. Bpems pacuera yBenu-
YUBaETCS MPH MPHUOIMKEHUH MPSMOTO CKadKa K TOpITy KaHaa.

HpI/I HCIOJIb30BAHUU MApIICBOro METOAa B BBIXOAHOM YYACTKE KaHalla B3Y
3aaBajiaChb MOJY4YCHHAsd B PE3YJIbTATC NMPUMCHCHUSA MCTOJa YCTAHOBJICHUA KOOP-

nuHata X = X o NPSIMOro CKadyka, B KOTOPOM HMEET MECTO MEePeXoj OT CBEpX-

3BYKOBOTO TEYEHHUSA K J03BYKOBOMY T€4eHHIO. [l kakIoro BapHaHTa pacueTa
noTpedoBalIOCh OKOJO OAHOW MHMHYTHI BpeMeHu I[IDBM. Pesynbrarel pacueros
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OCpETHEHHBIX 3HAYCHHUH IMapaMeTPOB MOTOKA B BRIXOAHOM ceueHWH kaHaia B3Y,
MOTyYEHHBIX MapIIEBBIM METOJOM M METOJIOM yCTAHOBIICHUS IPH PA3INIHBIX T10-

JIOKEHHSAX TPAMOro ckauka X = X MIPEeACTaBIICHBI B TabmuIre 1.

shock ?

Tab6m. 1
Xshock P A i)
1 2 1 2 1 2

6,14 5,146 5,00 0,500 | 0,503 0,811 0,790

6,31 5,033 4,90 0,511 | 0,513 0,799 0,779

6,67 4,800 4,70 0,534 | 0,531 0,773 0,756

7,26 4,403 4,30 0,578 | 0,578 0,730 0,714
Msrkoe BoiTekanue | 1,025 1,037 1,554 1,540 0,843 0,819

Kononkn tabmuirel, momedeHHse U poit 1, OTHOCATCS K pe3ypTaTaM pacde-
TOB MapLIEBBIM METOJIOM, a (PO 2 — METOAOM YCTaHOBJICHUS.

C pocToM IpPOTHBOIABIEHHUS NPSIMOM CKAa4yoK, (pOpMUpYOIMiics B KaHaje
B3V, casuraercs k ropity kaHana. B pe3ynbrare npoBEJEHHBIX PACUETOB METOIOM

YCTaHOBJIEHUs OBIIO OIpeaeneHo AaBiaeHue P, =5,0 B BBIXOJHOM CEYEHUH KaHajla

B3Y, npu koTopom popMupyeTcs mpsMon CKadoK B OKPECTHOCTH ropJia KaHauna (B
ceyeHun X =6,14).

Ha puc. 2 cpaBHHBarOTCS pacmpeneneHus napieHus (a) u ckopoctu (0) BIOIb
BepxHel creHkn kaHana B3V, momydeHHBIE 000MMH METOJaMH Ui CBOOOIHOTO
BeITeKaHus (uauy 1 u la) u BeITekaHus ¢ (POPMUPOBAHUEM HPSMOTO CKayka B
kaHaje (quHun 2, 3 u 2a, 3a). JIuanu 2, 2a COOTBETCTBYIOT pe3ylbTaTaM pacieToB

TS TIOJIOXKEHUST IPAMOro ckauka X . =0,14, a muanu 3, 3a — X =7,26. Jlu-

HUH, 0003HaueHHbIe (PO ¢ OYKBOH «a», OTHOCATCS K pe3yIbTaTaM MapIiieBOTO
pacuera, a 6e3 OyKBbI — K METOY YCTAaHOBIICHHUSI.

shock

shock

5
p Za‘;7,/"' u
2 =
4 s 0,8 1a
3 1
3a 06 W
2
1 2a |-34
‘L\ 04
1 Ki
1a \;>§§=-
0 0,2
2 4 6x 8 2 4 6 x 8
a) 0)
Puc. 2

Pesynbrarsl pacueToB, MOJyYCHHbIE 0OOMMHU METO/IaMHU, XOPOIIO COTJIACYHOT-
Csl HE TOJIBKO B 00JIACTH CBEPX3BYKOBOTO TEUEHUS, HO M B JO3BYKOBOH 00acTu 3a
HpSIMBIM CKa4YKOM, XOTA B MapIHeBOM METOAC HpI/I HUCITIOJIB30BaAaHUUN KBa3I/IOlIHOMep-
HOr0 aJIrOpPUTMa pacyeTa mapaMeTpPhbl MOTOKA MOCTOSHHBI B MOMEPEYHOM CEUCHUH,
a B MECTOAC YCTaHOBHeHHﬂ quTHBaeTCH N3MCHCHUC HapaMETpOB HOIHHpHHe Ka-
Haia B3V.

MapuieBblif METOI TIPH CBOOOTHOM CBEPX3BYKOBOM BBITEKaHHU O0ECTICUHBAET
Jydlliee pa3pelieHue BIOAb OCH X I10 CPAaBHEHHUIO C METOJIOM YCTAaHOBJICHUS U
MO3BOJISIET TIOYYaTh BOJHOBYIO CTPYKTYPY IPH OTPAKEHUU CKAYKOB OT CTEHOK Ha
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yJacTKe KaHaia 3a ero ropioM (nmuHHS la Ha puc. 2). YCIOBHE YCTOWYHUBOCTH
CXEMBbl HajlaraeT OTpaHWYeHHE Ha MAapIIEBHIH IIar, YTO MO3BOJSIET MOJETUPOBATH
MOBE/ICHHE CKauKOB B KaHaje. [Ipu pacuere TeueHus B kanajae B3V ObL10 BBINOII-
HEHO OKOJIO 5 THIC. MapIIeBHIX maros ¢ yuciom Kypanra, pasasiM 0,80. B meTone
YCTaHOBJICHHS TaKylO BOJTHOBYIO CTPYKTYPY Ha ydacTKe KaHaja 3a €ro ropJioM Io-
JTyYUTh HE yJAETCS.

Boioabl. ChopMyupoBaHbl METOIWYECKUE IIOJO0XKEHHUS HCIIOJIb30BaHUS
MAaplIeBOIr0 aJIrOpUTMa YUCIEHHOI'O PEIEHHs YPABHEHUH Ia30BOW IMHAMUKU IS
OIIpeleNICHHsI NTapaMeTPOB B CBEPX3BYKOBOM BO31yX03a00pPHOM YCTPOWCTBE IpU
3aIaHHOM 3Ha4YeHUH Kod(h(PHIHMEeHTa CKOPOCTH B BHIXOAHOM cedueHHH. OCHOBHBIC
3JIEMEHTBI METOANYECKUX ITOJIOKEHUH, KOTOPbIE IPOUIUIIOCTPUPOBAHbI Ha IIpUMe-
pe HEBA3KOI'O TEUCHHMSI, MOTYT OBITh MCIIOJIb30BAHbI IPH ONPEAEICHUH TapaMeTPOB
B3V c ygerom BI3KoCTH BO3AyXA.

W3 cpaBHEHMsI pe3yibTaTOB PacyeToOB, IOJYYCHHBIX IPU HCIIOJIb30BaHUU
MapuIeBOro aJrOpUTMa U METOAA yCTAaHOBJICHUS, CIEIYET:

—3aTpaThl Ha MPOBEJCHHE PACUYCTOB MApIIEBHIM METOIOM (JIBE — YETBIPE MH-
HYTBI) U METOJIOM YCTAQHOBJICHHS (10 IECATH YacOB) OTIMYAIOTCS HA [[BA MOPSIKA,
MTO3TOMY Ha 3Tare MpeArnpoeKTHOH oTpadbotku Gpopmel B3V ciemyer ncnomb3oBaTh
JITOPUTM OIIEPATHBHOTO PAacyeTa MapIIEBbIM METOJIOM;

— METOJl YCTaHOBJICHHUS CIIEAyeT NPHUMEHSTH Ui OKOHYATEIbHOM ITOBOAKH
OTIpeIeTICHHON Ha OCHOBaHHWH PAcueTOB MapIIEBBIM anroputMoM (hopmel B3Y umn
JUIS. HEPaCUETHBIX PEXHMOB TEUEHHS C KOHEYHBIMU OTPHIBHBIMH 30HAMHU HJIH C
“BBIOMTBIM” CKAYKOM YK€ ISl BRIOpaHHOW Ha HAYaJbHOU CTaJUU MPOEKTUPOBAHUS
¢dhopmer B3Y.
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