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Annotation

To the article: ""Modeling of pressure movements of the mixture in the pipelines
of engineering structures™ A uniform pressure flow of a dispersed mixture of water
and suspended sediments is considered. The movement of the mixture in a round
cylindrical tube is turbulent. An equation for the pressure movement of the mixture
is given and the hydraulic parameters of the mixture are found.

AHHOTAIMS

K cratee: «MoagesupoBaHus HANMOPHBIX JABHKEHHMH CMeCH B TPYOOIpPoBoaax
HHKEHEPHBIX COOpY:KeHMi» PaccMmarpuBaeTcss paBHOMEPHBIN HAIIOPHBIM ITOTOK
JIUCIIEPCHOM CMECH BOJbI M B3BEIICHHBIX HAHOCOB. JIBHKEHHE CMECHU B KPYIJIOH
MUIMHAPUYECKON TpyOe siBisieTcsi TypOysneHTHbIM. [IpuBOauTCS ypaBHEHUE IS
HaIoOpHOI'0 JBUXKEHUSI CMECH M HaXOIATCS TUAPABINYECKUE IaPAMETPbl CMECH.

AHHOTALMS

K crarpe: «MyxXaHAMCIMK KYBYpPJapuJard HaNoOpJ/M CYIOKJIHK apajaliMacu
XapakaTHHU MOJeUIAIITHPHIY MyxXaHIUCIUK KyBypJiapuaa oKaETraHHATIOPIN
CYIOKJIMK XapakaTuja Myajlak Cy3yBUM HAHOCJAp apajlalliMacy OKUMHUHH AUCTIEPC
apajalllMaHUHT TEKUC HAMoOpiud OKUMH ae0 Kapanub, Oy XapakaT y4yH XapakaT
TEHTJIaMacH €3WIn0, TUAPaBIUK MapaMeTpiiapy TOMUIA N,
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Knwuesvie cnosa:  umdicenepruvle  mpyoonpogoovl,  NoO3eMHble  B00bl,
8000CHabIICEH e, euopocmamuiecKkue u 2UOPOOUHAMUYECKUEe — 3AKOHb,
euopasiuyeckue nomepu.

Key words: engineering pipelines, groundwater, water supply, hydrostatic and
hydrodynamic laws, hydraulic losses.
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Kalit so'zlar: myxanoucnux xysyprapu, ep ocmu cyeiapu, cye mavmunomu,
2uOpocmamux 8a 2uOPOOUHAMUK KOHVHAAD, 2UOPABGIUK UYKOMUUAAP.

Kupum kucmu. CyB TabMUHJIAI, IOKOPY KaBatjapra CyB y3aTHILl alHHUKCA, €p
OCTH CyBJIapUJaH TallIKU SHEprusigaH ¢oiiganaHMaciaH y3aTUIl Ba Oy y3aTuuiia
103ara Kejajaurad 0ab3u OMp KaBUTAIMOH apaCHJIApHU XUCOOTa OJIUII MYXUM Ba
aKTyaja MyaMMO XMCOOJIaHA IH.
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3_.1-pacu HDropi KaBatra cvE YHMEAPII.

Ep octu cyBmapunman doiganaHuii, Kyn KaTjiaMiId €p OCTH CyBJIApUHU HOKOpHU
KaBaTra YHWKapHuIll, CyB OopMalauraH axojud NyHKTJapujaard  aBTOMOOMWII
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KynpuKiIapuaad $oiagaHuIl Ma3Kyp JUCCepTalus UIIMHUHT Ma3MYHUHU TaIlIKUI
ITajH.
Juccepranms uIIKMIAa TAagKUKOT OSTUIAETraH MHHOBALMOH JioxXa 2-pacmiaa
KEJITUPHUIITaH.
Acocuit KucM. Kym katinamiy ep ocTura BEpTHUKal X0Ja TYIIUPWITaH KyBypaaru
NOpLIEHb IATYHINM MEXaHU3M OpKaJW MIIaiiau. by maTyHHUHT I0OKOpH KHUCMMIa
JUCK YpHATWIraH 0yau0, y KyBypra TyLIUPUJITaH MOPIIEHHHN XapaKaTra KeITHPa/IH.
KyBypra Tymmuiaras mopuieH IoKopura XxapakaTi JaBOMUAa €p OCTU CYBUHHU CYpaau
Ba HacoC Kabu y3u OMJIaH ep OCTH CYBHUHU IOKOpHTra KyTapaiu.
(3.2a-pacM.) Kynpukka €xku TeOpaHyBUYM IUIACTMHAra IOK TYIIWMIIM OKHOAaTHaa
nopieH xapakarra kenau. Kympukaan €xku TeOpaHyBYM IUIACTUHAJAH FOK
KYTapWJIMIIM HATHKacuJa dca, Kyl KaTIaMiId €p OCTH CYBJIAPWHM KyTapyBUYd
KyBypJaru HoplieHb Hactra Kapald XapakTJIaHUIIM OKuOaTujga KyBypAaru CyBHU
CHKaJH Ba CyB KaTTa TE3JUK/Ja CYB KyTapyBUM KyJyKKa YpHAaTWIraH KyBYp OpKajH
IOKOpH KaBatra Kytapuiaau. [lopIleHHUHT XapakaTu JaBOMH/IA CaTX, y3rapMaciuru
TyQailin KaliTraH MopuieH CyBHU CyB KYyTapyBuM KyBypra rooopanu. UHHOBamox
CYB KYpHILM MEXaHU3MHHUHI HILIANI )Kapa€HU CYBHUHI CUKWIMACIUK XOJAaTHra,
nopieHaa o3zara kenaran OocuMHUHT [lackanb KOHyHHM OyiiMua TapKaauIIWra
MyBoGUK paBumiga ysrapaau. [1,2]. bab3an kaTta Te3nukAa KyTapuiaaéTraH
CYBHUHT OOCUMHHHM TE3JIMKKA HUCOATaH Te3 y3rapyBuaH Oynaau Ba MaciuO KeTUIIH
Xam Ky3aTHJIau.
[y makcanaa cyB TOPTHII KyBypuaaru nopiieHHUHr( ¢ =180") Oynran xojnatuaaru
(26-pacm) 60CUMHUHM TaJIKUK KHJIAMU3.

[Topmiennnnarl—1 kecumuaa (o =180") 6ynran xonatuga (26-pacMm) ep oCTH
CYBJIAPHHH TOPTYBUYM KyBYparu CyBHHHT 2—2- KECUMHJIATH XOJaTH TYFPHU KeIaau
Ba Oy xousatiap yuyH bepHyiu TeHriamacuHu Oup (azanu CyHOKIUKIap y4yH

Kynugarnya €3aMmus:

2 H L
&+‘9—1:pﬂ+H2+loh+£j%dx+hl_2
y 20 vy g gyt

by epna h1-2 - 1-1Ba 2-2- kecumiap opacujiara HyKoJjraH Harop.
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JO - HOPIICHHHUHI CYB TOPTHUII KYBypUIaru XapakKaTJIaHWIIW TE3JINIH, SAbHH

08

KyBYPAard CyBHMHI TOPTWIMLI TESIMIH. 5~ - CYB TOPTHII KyBYPH KOHYC

E - HIAKJIUAAIUTH YYYH, KOHYC CUMOH KyBYpJlard CYBHUHT Y3yHJIMTHAa BaKT OYVinya
I y3rapuiu 6ynuo, Kyinaaruya y3rapajiu:
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3 2-pacu Hropn kagatra cvB 4MEApHI VCEVHACH.

By epna F. - KOHYCHUHT CyB KUPHII KUCMUJaH X - Macodasa xKounamran
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KYHIQJIQHT  KECUMHWHUHI rosacu.; Fo-  KyBypHuHr  KkyHmamamr  kecum
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103acu. KyBypHUHT F. - KOHYCHMHT CyB KHpuIl KucmuaaHn X- wmacodana

JKOWJIAIITaH KYHJAJIaHT KECHMUHHUHI  03aCHHU X- KOOpAUHATANApU OPKaIU
Kyhumparuaa éamms [2,3].:
K *x?

2
F, =7 (Dy +kx) =20 4+ Moy,
4 4 2

By epnaD, - KyBypuuHT quamerpu Ba K = 2{gf. KyByp KOHyCIUTY KUYUK 1€

dapas KuiiaMu3 Ba OXUPTU XaJHU Taliad rodopamus.

Y xomma F, - KOHYCHUHT CYB KHUpUII KUCMHIaH X - Macodajia >koialral

KYHJAJIaHT KECUMUHUHT 03aCH y4YyH Kyiuaaru udojara keiamus:

F.=F +Cx
by epna:
C= D, k

CyB KyTapuMIINOPIICHWHUHI IOKOPHM ueraparaya KyTapuiraH BaKTIOaru TE3JIUTU

9 =0- 0yH0, HYKOTHIATaHHAIOP XaMOy X0JaTaa h1_2 =0 6ynann Ba bepryium

TEHIJIaMacH KyuuJaru KypUHUIIHU OJIA/IN:
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P Pa H, +I0£+—J.jo—° dx
y oy g g, F+Cx

By cpaa BCPTHUKAI KyBypAdaru IOPIICHHHHI XapaKaT TC3JIaHWIHUTa MOC KCJII'aH

KPUBOLIMI - MIATYHJIW JUCKHUHT (3-pacM) Te3JIaHUILU:

jo=-0" 1

(I' - xpuBOIMN —MIATYHIM JUCKHUHT paguycu Ba (U - Gypuak Tesnuru.).

3 4-pacm.Cye KVTapvE4uM KPHEOMNIT
MeXaHM3MHHIHT U CXeMacH

VY xonma (2.4) bepHyuM TEHTIaMaCHHMHT HMHTETPAJIA Xaaud KyWHaarura TeHT
oymamu: [2,4].

Jlemak TOpPIIEHHWHT dYerapajar OXHPTH XOJaTH Y4yH, SsbHU & =180 Oynranmaru
XO0JIaTH yuyH OOCHM KyWujaruya xucoOJaHaau:

P _ P,y _ o’rl o°rF n F, +CL
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2
Yy o g gC Fo
L
. R B R+CL
- o Fo+Cx C F,

[Topmengarn opTtuk4a OOCHM 23ca Kyluaaru dbopmyna opKaaH
XucoOIaHaIu:
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pu36 _ pl_pam _H _a)zr|:|+i|n FO+CL:|
- - 2
/4 /4 g C Fo

Kypuiran Kypuiama I0KOpH KaBaTJIM yilllapHU CYB OMJIaH TaAbMUHIIAIA SHEPTUSHU
MKTHCOJ KAJIaJH Ba THIPAaBIUK 3ap0a KOHYHJIApU aCOCH]1a MIIUTAN/IN.

XyJioca

1. Kyn kaBatim yinapHUHT FOKOpH KaBaTjapra CyB Y3aTHIA, €p OCTH
CyBJIapHJlaH SHeprusifgad ¢oijanaHMaciaH THAPABIMK 3apba OpKalu y3aTHIL
yCyJUIapy KEITHPUIIIHN.

2. VHHOBallMOH CyB KYpUIIM MEXAaHW3MHUHUHI MIUIAII >KAPAEHU CYBHUHT
CUKMJIMACIIUK XOJIaTWra, MOpUIeHAa ro3ara KejiraH OocMMHHMHI [lackanb KOHYHH
Oyiinya TapKalHuIIura MyBO(pUK paBUllAa y3rapaiu.

3. [lopmieHHH XapakaTra KEATUPYBUM Kydjap Typiuda OYJIHIIN MYMKHH,
aMMO Oy KyWIapHUHT aCOCUI NPUHLIMIHK 3ap0a KyYHMHH BYKYAra KeITUpHIL 0Yuo0,
Oy Ky4Jjap TallKy KyIIuMYa SHEPTUsCU3 BY)Ky/ra KEJIHUIIN Kepak.
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