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CTPYS B CBEPX3BYKOBOM IIOTORE

A.K. Toitnovi6exoé — Kauna. ¢pus.-mMaT. HayK, CT. HAYYH. COTPYAHUK

In the given work the basic models of current and pressure arising on a sur-
face flowed round by a supersonic stream at injection of gas with the purpose
of creation of additional aerodynamic forces are resulted. The gas-dynamic
scheme of current which is the common for the majority of cases of jets inter-

action is shown.

JIJ'ISI OIMMCAaHUA KapTUHBI TCYCHUS UCIIOJIb3Y-
IOTCSI B OCHOBHOM PE3YJIBTAThl IPEHAKHBIX HUCIIBI-
TaHUH (MCOBITAHUS C OJHOBPEMEHHBIM H3MEPEHH-
€M JaBJICHUS] BO MHOTHX TOYKaX 00TEKaeMOH ITo-
BEPXHOCTHU B 00JIACTH B3aUMOJIEHCTBHSI TIOTOKOB),
(orouccieoBaHUl, HM3y4eHHE CJIEJOB TPAHMIL
BO3MYIIICHHBIX 30H Ha 00TEKaeMOW TTOBEPXHOCTH,
a TakkKe pe3yIbTaThl TEOPETUUICCKUX HCCIICHIOBA-
HUW TPOHUKHOBEHMS Ta30BOH CTPyH U B3aUMO-
JIEHCTBUA CBEPX3BYKOBOT'O TOTOKA CO CTPYHHBIM
MPETIATCTBUCM.

[IponnkHOBEHHNE BlyBa€MOU CTPyH, a CIEJO-
BaTEeNPHO, W KapTHHA B3aUMOJAEHCTBHS ITOTOKOB
3aBUCAT OT IapaMeTPOB BHEIIHEr0 M WHXKEKTH-

pyemoro motokoB (W, ,Pw,xw,WBﬂ ,PBH N~

Ip.), pa3MepoB CTPYHM U KOHCTPYKTHBHBIX OCO-
OeHHOCTel MHXKEKTOopa.

BnyBaemas uepes3 Kpyrioe OTBEpCTHE OOKO-
Basg cTpys | OBMXKETCS IO KPUBOJMHEWHOM Tpaek-
TOPUH TIOA BO3ICHCTBHEM OCHOBHOTO MOTOKA.
dopmMa TpaeKTOPHH CTPYH U BBICOTA CO3/1aBAEMOI
€10 TIperpajibl 3aBUCAT OT COOTHOIIEHHS KOJIMYECTB
JBIDKEHHUS BTOPHYHOTO M OCHOBHOTO ITIOTOKOB B
MeECTe BIIyBa M OT yTJjia BIyBa ra3a. BayBaemsiii ra3
CO3aeT Ayl HaOeraroIlero MoToka MpensTCTBUE B
BUJIC CTYIICHBKH HETIPABIIHLHON (POPMEL.

Bo3HUKHOBEHNE 3HAYNTENBHBIX T'PAIUECHTOB
JaBJICHHUS B OCHOBHOM IOTOKE MPU TOPMOKECHHUH
€ro y mperpaael NMpUBOJIUT K OTPBIBY ITOI'DaHHY-
HOTO CJIOSl Ha 00TeKaeMOM IMMOBEPXHOCTH, 00pa3o-
BAaHUIO TPEXMEPHOH OTPHIBHON 30HBI U CHUCTEMBI

n

CKa4yKOB YIUIOTHEHMs. Y BEPILUHBI JKUIKOTO KO-
Hyca OepyT Hadalo KPUTHYECKH KOCOH CKa4doK
yminoTHeHus 4 (puc. 1), caMBaromuiicss HIXE IO
TEYEHHUIO C TOJIOBHOM yZapHOM BOJHOW, W 3aMBblI-
KaroIINil CKa4oK.

VYronx oTpeIBa MOTPAHUYHOTO CIIOA O,y H

YroJ BO3HHUKAIOIIETO B TOYKE OTPHIBA CKAayKa yTI-
JIOTHEHUS TPAKTHYECKH HE 3aBHUCAT OT BUIA Ipe-
MATCTBHS (CTPYHHOE WK TBEPJOE) U B TUNIOCKOCTH
CUMMETPUH BO3MYIICHHOH 30HBI, CO37aBaeMOM
CTpyeid, IPUMEPHO paBHBI 3HAYCHHUSM, IOJyYCH-
HBIM JIJIS1 TUTOCKOTO B3aumoeicTsus [ 1, 2].
JiiHa 30HBI OTPHIBA, OTCUUTHIBaEMas OT I1e-
peaHeld KpOMKH OTBEPCTHS BIyBa, MPOIIOPITHO-
HaJbHA TITyOWHE MPOHUKHOBEHUS CTPYU B CBEPX-
3BYKOBOW TOTOK, & CJI€JIOBaTEIbHO, B TaKOM Ke
Mepe 3aBHCUT OT I[apaMeTpOB, BIUSIOIIMX Ha
NPOHUKHOBEHHE CTPYH, T.€. NPONOPIHUOHATIHHA

0,5
, -1
BeIWYMHAM d (P0 ; / Pl) , M_ , Malo 3aBUCUT

BJl >
OT %, ¥ X,. OXHAaKO NpH paBHOH riyOuHE Hpo-

HUKHOBEHHUSI CTPYH JJIMHA 30HBI OTPHIBA 3aBUCUT
elle OT NapaMeTPOB CTPYH, B IEPBYIO OUepeb OT
yria BAyBa M CTENEHH HEJOPACIIUPEHUS CTPYH.
[TosTOMy nnst CTpYWHBIX TPENSTCTBUN BBOMST
MOHATHE 3(PPEKTUBHON BBICOTHI CTPYHHOW Tpe-
rpansl h,, , B 00IIEM cIydae HE paBHOH IiryOnHe

MPOHUKHOBEHUSA CTPYH.

Binusnue uyncna PeifHonbaca HEBO3MYIIECH-
HOT'O ITOTOKAa HeOOJIBIIOe, TaK KAaK TOJIIUHA CJIOS
CMENICHNS Ha CBOOOJIHOM TI'paHWIle 30HBI OTPHIBA
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Puc. 1. Cxema B3auMOJeHCTBHI CBEPX3BYKOBOTO ITOTOKA C OOKOBOI HENOPACIIMPEHHON CTpyeil:
1 — BxyBaemasi CTpys; 2 — KpUBOJIMHEHHBIN CKauyOK YIUIOTHEHHS;, 3 — OTpPBIBHAS 30HA; 4 — KOCOit
CKa4OK yIJIOTHEeHHs; 5 — “muck Maxa” B cTpye; 6 — TOHHas 00JIacTb.

CPaBHUTEJIBHO Majia, a BIUSHHUE BSI3KOCTU HE3Ha-
YUTEJIBHO; O MaJoOM BIMSHUU yHcia PeliHonbiaca
Ha JJIMHY 30HBI OTPHIBA CBUJIETENBCTBYIOT TaKXkKe
JKCIepUMEHTaIbHbIE JaHHbIE [3].

VYnmapHas BOJHA, pasrpaHUYUBAONIAs 00-
JacTh BO3MYILIEHHOIO AABJIEHHS, UMEET BHJ IO-
JyTesa BpAIIEHUS U MEePEeceKaeTcs ¢ MOBEPXHO-
CTBIO 10 KPUBOM, Onm3Koi k mapadone. [Ipu Bay-
BE yepes IIeJb MOJIyTeJI0 BPalleHUs BBITIHYTO MO
LIMpUHE.

CrpyHikd OCHOBHOI'O IIOTOKa, MPOIIEIIINE
CKayKd B HEKOTOpPOW TOuke A pacclauBaroTCs:
4acTh WX I[OBOPAYMBAaeT K IMOBEPXHOCTH, a OC-
TanbHble O0TEKAIOT BIyBaemylo cTpyto. Ilpu Ha-
TEKaHUU TIEPBOM YacTHU MOTOKA Ha IOBEPXHOCTh
oOpasyercsi y3kas 30Ha pacTeKaHUs STOW YacTH
noroka. [Ipu oTxXome OT NMHMH pacTekaHMs Z,
MOJIy4aeTCs BO3BpAaTHOE TEUEHHE B OTPHIBHOM 30-
He. Bropas 4acTe OCHOBHOTO IIOTOKA I1OCIIE TOUKU
A orubaet BIlyBaeMyo CTPYIO ¢ OOKOB U HaTEKaeT
Ha CTEHKY IIOBEPXHOCTH 3a OTBEPCTHEM BIYBa.

B 30He oTpbIBa nepes NpensaTCTBUEM J1aBie-
HHE PacTeT 10 HEKOTOpOro 3HadeHus P, (puc. 20),
3aTeM CTaOMIIN3UPYETCs Ha ONpEACICHHOH THe,
IocJie 4ero cleqyeT MpoBall JaBJIEHUS A0 3Haue-
HUs P; (puc. 2B) B 00JacTH mepen JUHUEH pacTe-
KaHus, a Jajiee HacTymaeT BTOPO MaKCHUMyM
naBineHuss P, (puc. 2r), 3HAYUTENBHO MPEBBI-
NIAFOIIUI BeJIMYUHY P, 1 Hanboee 4eTKO TpOosB-
nsieTcst Ha puc. 2. [laBnenne P, IelCTByeT Ha y3-
KOM IOJNOCE MEXIy JIMHHMEH Z, ¥ BIyBaeMon
crpyeil. C yianeHueM OT 3TOW MIIOCKOCTH MaKCH-
MyMBI ¥ TIPOBalbl JABJICHUS CIIKUBAIOTCS H

oOmwmii ypOBeHb H30BITOYHOTO JaBJICHHUSA He-
CKOJIBKO CHHYKAeTcs.

[Iponukaromass yepe3 MOTPAaHUYHBINA CIIOU
CTpysl Taza pacimupsercs ¢ 00pa3oBaHHUEM TIEPBOM
“O0YKK” C 3aMBIKAIONINM TMPSMBIM CKaYKOM YII-
JIOTHEHUs (OucKk Maxa), pa3BopaunBaeTCs Ha OIl-
peAeneHHol BICOTE U Ha HEKOTOPOM PAacCTOSIHUN
BHU3 MO0 MOTOKY OT MecTa BAyBa Kacaercs IO-
BEPXHOCTH, pa3BOPAYUBAETCSA B KOCOM CKayKe YII-
JIOTHEHUs 7 U T€YET BAOJIb IOBEPXHOCTH.

Mexy oTBEpCTHEM BAYBa U TOUKOW IPUIIH-
MaHusl CTPyH K CTEHKE CYIIECTBYET BHUXpeBas
MOJIKOBOOOpasHas 30Ha 6 (10HHAas 00yacTh, orpa-
HUYCHHAs JIMHUSAMHU Z; U Z;) C OTPHUIATEIbHBIM
U30BITOYHBIM JaBlIeHHEM AP, .

upuHa pa3peKeHHOH 30HBI OIpEHeIsIeTCI
HIMPUHON IPENsATCTBUA, a €€ AJUHA 3aBUCHT OT
BBICOTHI IIPOHUKHOBEHHS CTPYH, yTJia BIyBa Oy,
grcia Maxa Mpy, AaBIeHHS B CTpye W BO BHEMI-
HEM IIOTOKE U JIp.

B ocTanpHOl 4acTu BO3MYIIEHHOIO TE€YEHUs
(Mexay MOIKOBOOOPA3HBIM BUXPEM H JIMHUCH Z;
OTpBIBa TIOTPAHUYHOTO CJI051) U30BITOYHOE JaBlie-
HHUE TOJIOKHUTEIFHOE M MMEET CIOKHOE pacIpe-
JeNICHUE MO0 IUIOMAAN BO3MYIICHHOW 30HBL C
YAQJICHUEM OT HNPCIATCTBUA MAaKCHUMYMbl JaBJiC-
HUS W W30BITOYHOE [aBICHHWE IIOCTETICHHO
YMEHBINAIOTCS. THUIHYHBIE TPOQUIN BO3MYIIE-
HUI JaBleHUs Ha OOTEKaeMOil TMOBEPXHOCTH B
00J1aCTH B3aUMOJICUCTBHS IOTOKOB (pHC. 3).

XapakTep TedeHUs B IEpeAHEN OTPHIBHOU
30HE ¥ 32 BJyBaeMoi cTpyell B O0JbIeii Mepe 3a-
BHCHT OT yIJla BIyBa, T.€. yIJIa HaKJIOHA CTPYH K

128 Becmuux KPCY. 2008. Tom 8. Ne 10



Cmpys 6 c6epx36yK080M HOMOKe

KacaTeJIbHOM IOBEPXHOCTH B TOUKE BIyBa. B 3a-
BUCHUMOCTU OT BEIMYHHBI Op; OIPENENIAIOT JBa
BHJA B3aUMOIEUCTBHS CTPYH ¢ HaOeraromuM Io-
TOKOM (pHc. 4, TJie o0 — BIyB HOPMAJBHO K CTEHKE,
6 — BIYB IIPOTHB MOTOKA).

Jlis mepBoro THma B3auMoIeHcTBUS (TIpU Ma-
JIBIX YIJIaxX BIYBa, pUC. 4a) XapakTepHO TO, 4TO 3a-
MBIKAIOLIMIA CKAa4OK B cTpye (auck Maxa) He rpa-
HUYUT C OTPBIBHOM 30HOH Mepen comioM BayBa. B
pe3yabTaTe 3TOrO B CPBIBHYIO 30HY IIEPEN COILIOM
MOCTYIIAaeT HE3HAUUTENbHOE KOJIMYECTBO ra3a BIy-
BaeMOH CTpyH, €€ MPOTsLKEHHOCTh HE BesuKa (1o
CPaBHEHMIO C OONBIIMMHU 3HAYECHUAMH Opj) U
MEHBIIIE 3aBUCUT OT CTETIEHU HEPacuETHOCTH BJY-
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JeiicTBUsL HaOMIOaeTCsl MEHee MHTEHCHBHOE IIe-
peMelnrBaHue CTpyH ¢ HaberaromM MOTOKOM I10-
cie ee pa3BopoTa. IHTEHCHBHOCTH BHXpEU mepen
BIIyBaeMOM CTpyel 1 3a Hel TakKe MEHBIIIE.

[t BTOpOrO THIIa B3aWMOJCHCTBHS (IIpH
0oJpIIMX yIiax BAyBa, puc.40) 3ambIKarolINe
CKa4K{ YIUIOTHEHHS B CTPy€ I'PAaHUYAT C OTPLIB-
HOU 30HOU miepen ctpyei. [loaTomy 3HaunTEeNbHAS
9gacTh Trasza CTpyd (Tem Ooibmmas, deM OoIbIIe
YTOJI HAKJIOHA CTPYH K CTEHKE U 4eM OoJibliIe cTe-
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Puc. 2. PacnpeaeneHI/Ie JAAaBJICHUA B IIJIOCKOCTU CUMMETPUN BO3MyHIeHHOI>i 30HBI.
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Puc. 3. Tunuuneie npoduiiu BO3MYIIEHHI TaBICHHS
Ha 00TeKaeMoil MOBEPXHOCTHU B 00JIACTH B3aMMOJICHCTBHSI IIOTOKOB.
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Puc. 4. Tunsl B3anMOIEHCTBHS BIyBaeMOM CTPyH ¢ HAOETAOIIUM TIOTOKOM: |, 2 — CKauKd yIIIoT-
HEHU Iiepe]] CTpyei; 3 — MOBEpXHOCTh pa3zielia; 4 — CKauoK yIUIOTHEHHs, BBI3BaHHBIH [IPUCOEIH-
HEHHEM TeYeHHS; 5 — CKauOK YIUIOTHEHHUS B CTpye; 6 — TOUKa [IPUCOEIUHEHHS.

PaccTosHue oT TOUKM BAyBa 10 TOYKU IPH-
JUNAaHUS OpU OONIBIINX 3HAUYEHUSIX (g YBEIHUH-
BaeTCs, a 3aloJHEeHHEe 3TOW objacTh Tra3oMm 3a-
TPYJHSIETCS B CBSI3M C PACTEKaHUEM HWH)KEKTH-
pyemoii cTpymu.

[Iepexon OT oHOTO THMA B3aUMOJEHCTBHS K
JIpyroMy INpH W3MEHEHHUM yIiia HAKJIOHA CTPYH K
CTCHKE 3aBHCHT OT IIapaMeTpOB HAOEraroIero
MOTOKA M (PU3MYECKUX CBOWCTB BAYBAEMOH CTPYHU.

C yMeHbllleHHeM unucna M, ; BUIHA TCHJICH-

n
1M K YMEHBIIEHUIO BEJIUYHHBI Oy, , TIPH KOTO-
pOM HacTyIaeT BTOPOI THN B3aWMOJECHUCTBHS I10O-
n
TOKOB, yMEHbIIEHNE M, NPUBOIHUT K POCTY Oy .

OmnwucaHHbIe 0COOCHHOCTH B3aMMOJCHCTBUS
MOTOKOB MMEIOT OOJIbIIOE MPaKTHYeCKoe 3Haue-
HUE IpU B3aUMOACUCTBUU BBICOKOTEMIIEPATYp-

HBIX Ta30BBIX IIOTOKOB. Eciu BayBaemblii ra3
uMeeT Ooliee HHU3KYIO TeMIepaTypy, 4eM Habe-
rafollnil MOTOK, TO BAYB MPOTHB [IOTOKA CO3JAeT
OTIPEJICIICHHYIO TEIUIO3AIUTY CTCHKU B TIepeIHen
OTPBIBHOH 30HE B pe3yJbTare MOCTYIJICHHS B Hee
Gonee xonoaHoro rasa. Ecinu BayBaemsblii ra3 60-
Jiee BBICOKOH TeMIIEpaTypbl, TO TEILUIONPOBOJ K
CTEHKE C POCTOM BEJIMYHUHBI Oy YBEIMYUBACTCS.
C TOYKHM 3pEHUs MHTCHCUBHOCTH BO3MYILCHHI
CBEPX3BYKOBOTO IIOTOKA C POCTOM 0ipj; yBEIIMUH-
BAIOTCS Pa3Mepbl OTPHIBHBIX 30H, HHTEHCUBHOCTh
CKAYKOB YIUIOTHEHHUS U adPOJANHAMUYECKUE CHITBI
Ha MOBEPXHOCTH.

Hedopmarusi BIyBaeMoOW CTpyH H Iepeme-
IMHUBAaHUEC €€ C BHCIIHUM IIOTOKOM BO MHOI'OM 3a-
BUCAT OT yIJIa BJyBa, OTHOCHTEILHOTO CKOPOCT-
HOTO HAIopa U CTEIICHH HEPACUSTHOCTH JABIICHHUS
B CTpye Ha BBIXOJe M3 HHXekTopa. Kak ormeua-
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JIOCh paHee, BlyBaeMasi CTPYsl CPaBHUTEIBHO JOJI-
TO0 OCTAaeTCS MOHOJHWTHOW M TOJBKO IO TEUEHUIO
3a TOYKOH MpUuInIiaHusa MOCTCIICHHO MEPEMEIN-
BaeTcs ¢ Ha0EraroIUM IIOTOKOM.

KapTtuHa TedeHus u mapameTphbl B3auMOJICHCT-
BUsI IIOTOKOB Iepe]] BIyBaeMOIl MHEPTHOH (IO OT-
HOIIICHHUIO K BHEITHEMY TOTOKY) CTpyeH IpaKTHUe-
CKU HE 3aBHUCAT OT (PU3MYECKUX CBOWCTB M TEMIIC-
paTypbl HHKEKTUPYEMOTO Ta3a, pu i = const .

TouHoe aHanNWTHYECKOE pEIICHHE 3aJadd O
peaTbHOM B3aWMOJICHCTBUU HAJ] 00TEKaeMOW TIO-
BEPXHOCTBIO OOKOBOW CTPYH M CBEPX3BYKOBOTO ITO-
TOKa TPYJIHO TIOJY4nTh. BMecTe ¢ TeM cyImecTByeT
JOCTaTOYHOE KOJMYECTBO  OAKCIIEPUMEHTATBHBIX
JIAHHBIX, TIO3BOJIAIONINX YCTAHOBUTH ITOTySMIHPH-
YECKHE 3aBUCUMOCTH JUTS MapaMeTPOB B3aMMO/ICH-
CTBUSA IIOTOKOB M IIOCTPOMUTH BIIIOPHI BO3MYIIECHUM
JIABJICHUSI W DJICMEHTAPHBIX CHJ Ha OOTeKaeMoM
TTOBEPXHOCTH, 3aTCHEHHOW BO3MYIIICHHOW 30HOM.

OCHOBHBIM TapaMETPOM, OIPEAEISIONUM
TEOMETPHUIO BO3MYIIIEHHBIX 30H, SIBISIETCS] BHICOTA
SKBUBAJICHTHOI'O CTPYWHOTO MPEMSTCTBUS /,; OT
Hee 3aBUCHAT IUIMHBI MepeIHedl OTPBIBHOW 30HBI
W JIOHHOU 001acTH 3a CTpyeH /.

PesynbraThl HMccnemnoBaHMid TOKa3ald, YTO
JUTMHA TIepEIHEH OTPHIBHOM 30HBI, ONpeeseMast
KaK pacCTOSIHHUE OT TepeHEeHd KPOMKU OTBEPCTHUS
BIyBa 10 TOYKH Hadajla TIOBBIIICHUS IaBICHMUS,
SIBJISIETCSI  XOPOIIMM MAacCIITa0HBIM TapaMeTpOM
JUIA OTIpEACNICHUS BCEX Pa3MEpOB XapaKTePHBIX
30H BO3MYIICHHOTO jaaBieHus [2, 4]. Jnuny ne-
penHell OTPBIBHOM 30HBI JIETde OIpPEACIUTh B
MPOIIECCE IKCIEPUMEHTA, MOITOMY OOJBIIMHCTBO
AKCIIEPUMEHTANBHBIX JIAHHBIX OTHOCHUTCS K WC-
CJIEIOBAHUIO /.

[Tomy4yeHHble COOTHOMIEHUS TSI BBICOTHI JK-
BUBAJICHTHOTO CTPYWHOTO TPETISITCTBUS SBIISIOTCS
NpUOTIDKCHHBIMY, JUIMHA TEpeAHedl OTpPBIBHOU
30HBI, KPOME MapaMeTPOB, BIUSIONINX /1, 3ABHCUT
OT KOJIMYECTBA U CBOWCTB MHXEKTUPYEMOTO Ta3a,
TIOTIAJIAFOIIET0 B OTPHIBHYIO 30HY, COCTOSHUS TIO-
BEpXHOCTH, JUAMETpa W YIJia BAyBa CTPYHU W He-
KOTOPBIX JIPYTUX MapaMmeTpoB. B obmiem ciydae
I :f(POB,ZZ7Poc’pBﬂ’pwﬂMBﬂ’Moc’aBﬂ’dBﬂ I/II[p.).

[ToaTOMy moOTy4eHHBIE HA OCHOBAaHUU JKCIIe-
PYMEHTOB SMIUPUUYECKUAE 3aBUCUMOCTHU JUIsI JIJTHU-
HBI OTPBIBHOW 30HBI XOTS W TOYHEE, HO HE pac-
KpPBIBAIOT CYIIECTBA MPOTEKAIOIINX MPOIECCOB, a
MIPU UX DKCTPATIONSAINH MOyYalOTCs ONpeeeH-
HBIE TPYAHOCTH.

Haubonee panuoHaNbHBIA TyTh HCCIIEIOBA-
HUSL pa3sMEpOB OTPHIBHOW 30HBI, OYEBUIHO, CO-
CTOUT B IMOJYYCHUH TCOPCTUYCCKUX 3aBUCUMO-
CTeH JUIsl JUTMHBI TepeJHEN OTPHIBHOM 30HBI, OT-
paXkarolMX OCHOBHbIE 0COOEHHOCTH POLIECCOB, C
MOCTIEYIOIIMM YTOUYHEHHEM WX OSKCIIEpUMEH-
TaJIBHBIMH KO3 (PHUIIHCHTaAMH.

Jins ompeneneHuss IIUHBI MEpeIHEl OTPBIB-
HOM 30HBI UCTIONB3YETCS] COOTHOLLIEHHE

Iy = K hetgdypp - (D

BricoTa 9KBHBaJIEHTHOTO CTPYHHOTO TIPETISIT-
CTBHUSL OIpeleNaeTcss W3 HKCIEPUMEHTAIbHBIX
JAHHBIX.

Eciu u3BecTeH yroy Kocoro ckadka yIuloT-
HEHUS Ock, TO YTOJ OTKIOHEHHUS HOTOKA Oy OII-
peaensieTca ¢ MCIOJIb30BaHUEM H3BECTHBIX Ia30-
JUHAMUYECKUX COOTHOLIEHHUH AJI KOCOTO CKayKa
ymiotHenus [1]. Hampumep, g AByMEpHOTro
B3alMOJAEHUCTBUS IOTOKA U CTPYHU

2 2
Mmz:m+ ;xCK -1 )
1+M2[ B —sinzocCKj

dpp = arctg| ctgo

©

Yron KOcoro ckauka YIJIOTHEHHS MOXHO
OIPENEIUTh IKCIIEPUMEHTAIBHO TEHEBBIMU METO-
JaMH WIM 10 JaHHBIM U3MEPEHHH CTaTH4YeCKOIo
JaBJICHUS 10 M TOCJE CKAa4yKa, UCIIOJIB3YSI COOT-
HOILIEHUE:

0,5
1o N1,
B N, +1P 3)
2N M? N, 1P
N,+1 N_+1P

Yron oTprIBa TypOYICHTHOTO ITOTPAHMIHOTO
CJIOSI TJIaBHBIM 00pa3oM 3aBHUCHUT OT umcia Maxa
Ha0eraromiero moroka. B psjge paboT npuBeeHbBI
COOTBETCTBYIOIIME 3aBHCUMOCTH, IOJYYECHHBIE
myTeM 00pabOTKH SKCIIEPUMEHTAIBHBIX JaHHBIX U
pe3yabTaroB pacuera (puc. 5-7).

[IIupyuHy BO3MYILIEHHOW 30HBI B IEpPEAHEN
OTPBIBHOM 00JIaCTH MOXKHO OTIPENICITUTE B PE3YIIb-
TaTe COBMECTHOTO pEIICHHS ypaBHEHUS U1 00-
TEeKaeMOW MOBEPXHOCTU W ypaBHEHUs CKayKa YII-
noTHeHUs. BcenenactBue cnoxHON (HOpMBI Tpo-
CTPAaHCTBEHHOI'0 CKauyKa YIUIOTHEHHUS pacyeTHbIE
JAaHHBIE OCTAIOTCS JIOBOJBHO NPUOIMKEHHBIMH,
[I03TOMY MHOTHE HCCIIEeIOBaTeIN ONpPEeAeIsIoT
pa3Mepbl BO3MYIIEHHBIX 30H JKCIEPUMEHTaNb-
HBIM ITyTEM.
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Puc. 5. 3aBUCHMOCTB AITMHBI OTPHIBHOM 30HBI
OT yriia BAyBa: | — o JaHHBIM paboTHI [1].
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Puc. 6. Kputudeckuii mepenan JaBieHAs
B CKauKe YIUIOTHEHHUsI, BBI3bIBAIOIIEM OTPHIB
TYpOYJIEHTHOTO MOTPAHUYHOTO CJI0sI, B 3aBUCUMOCTH

OoT yucjia M HaGera}omero HEBO3MYIICHHOT'O IOTOKA:

1—-4 — COOTBETCTBCHHO JTaHHEIC Pa0oT.

B pabotax [3, 5, 6,] oTMeUYeHO, UTO TapaMeTp
Zyp /1oy €100 3aBUCHT OT KOH(UIypaLuH Iia-

paMeTpoB EAMHUYHON CTPYH, a TaKXKe OT 4Hcia
Maxa Haberaromero moroxa. 13 treoperndeckoro
aHaNIM3a M SKCIIEPUMEHTAIBHBIX JaHHBIX CIEIYyeT,
YTO OTHOCHTEJbHAS IIMPHHA BO3MYIICHHOH 30HBI
3aBUCHT OT (OpMBI 00TEKaeMOH ITOBEPXHOCTH.
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Puc. 7. OTHOCHTEIBHBIC DKCTPEMATLHBIEC JaBICHUS
mepe]; OTBEPCTHEM BAYyBa M 3aBUCUMOCTH
OT JaBIICHHUS BIyBaeMoro rasa: | — maHabie paboTEHI.

C mnepexoloM OT BHYTPEHHEH KOHMUYECKOW IOo-
BEPXHOCTH K IIJIOCKOM W BHEUIHEH KOHUYECKOU

napamerp Z;,/l,,, ysenuunsaercs. Ilpu obre-
KaHHUH TIJIOCKOM TOBEPXHOCTHU MOXKXHO ITPUHATH!:

(ZOTP/ZOTP )Hﬂ ~2,0 . C))
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Cmpys 6 c6epx36yK080M HOMOKe

Kak ormeuanocs, 1aBieHHE B OTPBIBHON 30HE
mepex CTPYHHBIM MPEHSATCTBHEM  OTJIMYACTCS
OoNbIIOi  HepaBHOMEpHOCTHIO.  Kpurmueckoe
JaBjeHue P, ompeAemnsercss MO YpaBHEHUIO JUIs
nepernasia JaBjIeHus] Ha KPUTHYECKOM CKadke YII-
notHeHus (puc. 7). JlaBneHue nepex crpyei P
OJIM3KO K AAaBJICHUIO 32 MPSAMBIM CKauyKOM YIUIOT-
HEHHUST; UMCIOIIHECS KCIIEPUMCHTAIBHEIC TaHHBIC
s M, =1,5+4 yIOBIETBOPUTENBHO aIlpOK-

CUMUPYETCS 3aBUCUMOCTBIO

P Py \P
4 =11,440,01 22 |22 (5)
POO POO o0

Jlns naBneHus P3 MO>XHO TIPUHSATD:

§z0,8["2/Pw. ©6)
0

PaccrosiHue oT Kpast OTBEpCTHUS BAYBa JO TO-
YeK ¢ HKCTPEMAaJIbHBIMU 3HAUCHUSAMH JIaBJICHUS B
IUIOCKOCTH CHUMMETPHU BO3MYIIEHHOH 30HBI MPU
SIMHNYHON CTpye MOXHO ONPENEIHNTh, BOCIONb-
30BaBIIUCH NPUOIMKEHHBIMU COOTHOILEHUSAMH,
NOJTY4YEHHBIMH IIyTeM OOpaOOTKH 3KCIEpPUMEH-
TaJBHBIX JaHHBIX paboT [5, 6]:

l,~0,241,,,, 1, =01, . (7
P/P,) rpanu-
Ibl XapaKTepHBIX 30H U paclpeieleHue JIaBie-
HUSL B OTPHIBHOM 30HE HMMEIOT YHHBEPCAIbHBIN
Xapaxtep.
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