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OIPEAEJIEHHE 30HLI YCTOHYNBOCTH YILTPACTPYU

Hpemm}xeuu MaTeMaTHYeCKHe 2aBHCHMOCTH AnA ONpeAcNieHUA ITHHBEI CIUDTOHIHOTO YYACTKa

CTPYH, NpOBefieHa OLEHXA IIPOTAKCHHOCTH CIAOUIHOTO YMacTKA YNBIPacTpyH, PEKOMEHIOBAHO YINThI-
BaTL €€ NPU pacuerax NATbHOCTH MOAAYH YIBTPAcTpyi.

Kniwouessie cnoea: ynbTpacTpyd, INIHHA CIVIOMHOIO YHacTKa CTPYH.

ITocTanoBka npodaemsbl. TeyeHne pacIBUIEHHBIX CTPYH MMIKOCTH B BO3/IYX€ MOXHO CXe-
MaTHYCCKH NMPEJCTaBUTh B BHAE, H300paxkeHHOM Ha pHc. 1.

Hamam myity=mer ax OcHornoftyRacToR

Siapo cTpym

HawansHoe ceunrme Typbyme Hrusit norparmmEbi o

[le pex axHoe ¢ everue

Puc. 1. Cxema meyenus mouxopacnvlienHol cmpyu

Oppako npouecc pacnpoCTpaHERHs YABTPacTpyi EMeeT OTIHIHYIO OT MCHEE CKOPOCTHBIX
MHUIKOCTHLIX CTPYH mpHpoay. Jlns cnydas HCTCUEHHS YABTPAcTpyll xapakTepHa cxema, n3o0pa-
AeHHas Ha puc. 2.

B ommmyHe OT paclbUIEHHOR CIPYH XHMJKOCTH, B YJABTPACTPYE NMPHCYTCTBYET CILIOLIHOMN
y4acToOK, Ha KOTOpPOM NMPOHCXOIHT HE3HauHTeNbHasA MOTeps Macchl CTPYH, HO LIEJIOCTHOCTH ee He
mcusieTcs. HadyanbHble napaMeTpsl CTpyd H3MEHSIOTCS He3HauMTenhHO. [anee ymeTpacTpys Beaer
cefa xak obbIYHAs pachkUIeHNas CTPYS H MOXKHO UCNOJb30BaTh H3BECTHHIC COOTHOIMECHHA WA OH-
peaeneHus abHOCTH NMOJAYH.

ABRanuz nocaeqHux gocTinxeHnit W myOamkaomi., [1a onpenenenus JaibHOCTH mojera
TOHKOPACHBUIEHHBIX CTPYH XHAKOCTH IIPOBECHO MHOXKECTBO IKClEPHMEHTANILHBIX M TEOpeTHYEC-
KHX HCCIlefOBaHHH, TOCTPOEHO HecKoNMbKo 3aBucuMocTeii [1 - 4]. B pabote [5] npoBenens! pacue-

ThI CIUIOIIHOIO YYacTKa ynpTpacTpyd. PaboTs Mo onpeaeneHHIO NANBLHOCTH MOJAYH YIBTPACTPYH
He NPOROJHIIMCE.
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Crnomuoft y4acToK

Puc. 2. Cxemamuyeckoe usobpaxcenue yasmpacmpyu

TlocrauoBKa 3aJa4H H ee pemenne. [IpuMeHeHHe WA onpelencHus JaTbHOCTH MTOJAH
YABTPACTPYH M3BECTHBIX Mojenedi Ge3 yuera mpoOTSHKEHHOCTH CIIOIIHOTO y4acTKa, MPHBOMHMT K
3HAYHTE/ILHBIM NOFPEMHOCTAM B PacueTax H He aJeKBaTHOMY OTOOpaKeHHIO Mpoiecca pacmpocT-
paHeHus CTPyH.

Ilns oleHkH HATHHOCTH [ONA4H YNLTPAcTpyd BHaUane HeoOXOAMMO ONPENCHHTh AAUHY
CIUIOIUHOM YacTH, I1OCHE Yero MOXKHO pacCMaTPHBATD CTPYIO KaK PacisUIeHHYIO.

TIpoBeteltHbIe 3KCTIEPEMERTANBHbIC HCCNENoBaHAA [6] MO3BOMAMM HOMYYH T IpadHK yCTOH-
YHBOCTH JKUAKOH CTPYH B BHZC 3aBHCHMOCTH UTHHBI CIUIOMHOIO Y4acTKa CTPYH OT CKOPOCTH €€ Hc-
Tegerus (puc. 3). Mccnenosarenyt BEIAEAMIOT TPH CKOPOCTHEIX 00J1aCTH HCTEHEHHA: obnacTe namu-
napHex crpyit I, obnacte TypOynentaux crpyil II n oGracTh as3poIMHAMHYECKOrO pa3pylieHws
crpyu 111, Cornacho ckOpOCTHEIM XapakTePHCTHKAM YIBTPACTPYH, /A Hee xapakTepeH y4yactok III.

A

1
]
i ofinacTs ofnacTs § OOnACTL S300AMHEMUNBCKOID
¢ | nosumapHen eTRYA TYPSYNEHTHEIX CTRYA pPaspYasHAR

] I i
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-\

L
r

U
Puc. 3. 3asucumocms OnuHbl HEPAIPYUIEHHO20 YHACIMKA CMPYU Om CKOPOCMY ee ucmevenua
Ha panubIii MOMEHT IS pacyeTa JIKHEL Hepa3pylIeHHOH YaCTH CTPYH CylecTBYeT

HECKOJIbKO 3aBHCHMOCTEH.
Taxk, B [4] 3KCnEpHMEHTAIBHO IIONYYECHA 3aBHCHMOCTh

L =442-We" " p M, %)
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Ulp.d
roe We= L Pl Kputepnii Bebepa,
o

pc — IUIOTHOCTD JKHIKOCTH,

d. — nuaMeTp cTpyd.

Kputepnii

2
M= _He , (2)
p.d.0

rue  je— AMHAMHYECKHH KO3HIMEHT BA3KOCTH XHAKOCTH,

0 — KO3(PHUHEHT NOBEPXHOCTHOTO HATKEHHA JKHIKOCTH,

Jlns ManockopocTHOH cTpyH B [2] McKoMasi BeMH4MHa HaHJeHa B BHJE COOTHOMEHHS

A,
L, =8,46U -‘-’ga—- : 3)
Ji1st ONTUMH3ANME pacdeTa JIMHEI CIUIOMHOM 9aCTH CTPYH NPH TYpOyNEHTIIOM pexume Mc-
TEueHHs, YCTaHOBNEHa 3aBHCHMOCTH (6]
L, =17d, -We**(Re-107*)™%% ey
rae  Re—vuucno Peiinoneaca.
B [7] caenamno npeamnonoxeHne, 4To JMHHA HePa3pymIeHHOro ydacTka TypOylIeHTHO#H cTpyH
HE 3aBHCHT OT MJIOTHOCTH OKpYXalomeii razoBoii cpelisl, a onpenensercs yacnoM Bebepa We. [Tpn

VWe <20

L, =3,27d We, (5
a npu JWe >35
L, =(55+1,085\We)d. . (6)

[Tepeceuenre BYX 3aBHCHMOCTEH IpH ,fWeA_p =25 ykasblBaeT Ha HAIHYHE KPUTUYECKOIQ

peXxHMa, COOTBCTCTBYIOMIETO NEPEXoAy OT JJAaMEHAapHOIO pacnaja CTpyH K TypOysieHTHOMY. 3Haue-
Hue We,, 3aBHCHT OT cTeNelH TypOyACHTHOCTH, T.€. OT F€OMETPHH COIIOBOI'C KaHana.

Onnako BIUSHHE MJIOTHOCTH Ta3oBO#l Cpeldbl Ha pa3pylIeHHE >KHAKOH CTPYH MOXET OKa-
3aThCA CyLICCTBEHHBIM 1pH Jasnennn p=10° Ila.

B [3] nperoxena MeTofMKa pacyera JTHHBI HEpa3pyMIEHHOH CTPYH JKHIKOCTH, KOTOPYIO
MOKHO HCHOML30BATh AJIs ONpeieNieHHs AIMHEI CITOMHOMA yacTH cTpy# Aansa ydactka Il puc, 3. Tlo
JaHHOi METOJHKE BHAYANE ONPEEMOTCH KPHTHYECKHE CKOPOCTH HCTEYEHNA Ul PasHBIX CIyvaes
pacnaza no dhopmyne (1)

r -1=0,58

d 0,5
pc Ca- #f-‘
Al—:‘ 2

2u; \ Hy

Unn = E n (7

B [Py
o \p

e A - xo3dduiumeHT, olpenensIoLIHica XapakrepoM pacnaga ctpyu (o Up 41=4 — pacnaa B
pes3ynbTare CHMMeTpHYHEIX Konebaunii Ge3 Bo3nelcTBHA oxpyxawowmed cpemel; ams Up,
A>=15 — pacnazn B pe3ynbraTe pazBHTHA BONHOOOpa3HBIX KonebaHul, 06ycnoBACHHEIX BO3-
JICHCTBHEM BHEIIHEH cpeln),
Pe — NIOTHOCTD XKUIKOCTH,
d. — IUaMeTp CTpyH,
U — TAHaMudecKul Ko PHITHEHT BA3KOCTH KHIKOCTH,
o — KO3 (PHIHEHT NOBEPXHOCTHOTO HATAKEHHS XHIKOCTH,
Hg — IMHaMUYeCKnH KO3QHIMENT BAZKOCTH BO3AYXA, pp — INIOTHOCTH BO3AyXa.
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Ilocne atoro olnpenenAcTCA KpUTHIECKHE BpEMCHA Havana pacnana, OTCYHTAHHAOE OT MOME-

HTa HCTEYEHHA CTPYH
%
) (01225 + 0222
H.

-

@)

ot-02 ~ 3
o7 p,

274,
Jlns yneTpacTpyii XapakTepeH pacnuaj B pe3ylbTaTe pasBHTHA BOMHOOOpa3HEX KonebaHHii.
IostoMy fanee a1 onpeReneHus (HaKTHYECKOTO BpEMEHH Hayana pachaa HCHONb3yeTcs CKopo-
cth Ups:

npu U<Up, T=To: 9
1pH U>LW,, T =0’[}7A. (10)
-1
UOZ

rae  U— ckopoCTh HCTEUEHHA CTPYH.
Jinuya cnnomHoro y4acTKa CTpYH ONpEeReHAETCA U3 COOTHOINEHNS
L =UT. an
AHanu3 pesyisTaToB PacyucTOB MO H3NOXeHHOH MeToauke (Tabi. 1) nokassiBact, uTo WIMHA

CAJIOHIHOrO yyacTKa cTpyH aocturaet 145 kanubpos (L./d;), 103TOMy NaHHEIA yd9acTOX HeoOXxoxau-
MO YYMTBIBATH NPH OTIPECACHHH AalbHOCTH MOJAYH YIHTPACTPYH.

Tabnuna 1
3asucumocme apemenu Havana pacnada cMpyu i OUNbL CRONOWHO20 YHacmKa
om CKOPOCMU UCMeYeHUA

o et e Bpem: ;;:q;'jl: pac- | Janaa c:::;l?:zlyqacTKa
500 0,0029 1,45
1000 0,00145 1,455
1500 0,00096 1,42

BeiBoar). TakuM 0Gpa3oM, pacder JUIRHBI CILIOIIHOTO YYacTKa YILTPacTpyH HeOBXOZHMO
nposoauTs 1o Gopmynam (7-11). Onenxa NPOTAKEHHOCTH CIUIOMHOrO Y4acTKa 0 Npe/1aracMbiM
3aBUCHMOCTAM [ YIIBTPACTPYii MOKA3BIBACT, YTO ANMHHA HEPa3sPYLIEHHOH YaCTH CTPYH HAXOLHTCA
B Auanazone 140+145 kanubpos.
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FO.M, Cenuuxin, LM. I'puyuna, C.A. Bunozpados
BHU3HAUYEHHA 30HH CTIHKOCTI YJILTPA CTPYMEHSI

3anponoHOBaHI MaTeMaTH4Hi 3ATIEXKHOCTI JUIS BUAHAYEHHS INOBXKHHH CYLLIh1Ol JiNSHKU
CTpyMeHs, NpOBe/ieHa OLiHKa JORKHAH CYLITBHOI AiNAHKY yABTPACTPYMEHS, PEKOMEHIOBAHO Bpa-
XOBYBaTH il [IpH PO3paxyHKY AaNbHOCTI NOAaYi yIbTPaCTPYMeEHsl.

Kniouosi cnosa: yisTpacTpyMiHb, JOBNWHA CYLIEHOT AUIAHKH CTPYMEHA.

Y.N. Senchixhin, ILN. Hritsyna, S.A. Vinogradov
DETERMINATION STABILITY ZONE OF HIGH-SPEED WATER JETS
Proposed mathematical dependences for determination of the length of continuous area of jet
are described. Estimations for the choice of optimum ratio for the calculation of continuous part of

high-specd water jets are conducted.
Key words: high-speed water jets, length of continuous area of jet.
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