Tabmuma 1 - CKkopocTH 1 yenbHbIe PacX0/bl 0 BEPTUKAJISIM Ha €AMHHITY IIUPHUHBI pycia

Homepa cko- 3unauenus Vep u Qy npu IByX crioco0ax pacnoyioKeHHs! BEpTUKaJIeH
POCTHBIX BEp- PaBHOMEPHBIN HEPAaBHOMEPHBIN
THUKaJIeH Vep, m/c Qy, M2/c Vcep, m/c Qy, M2/c
1 0.3 12 0.3 9
2 0.43 17.2 0.43 12.9
3 0.35 14 0.41 12.3
4 0.31 12.4 0.33 11.22
5 0.35 14 0.31 10.54
6 0.45 18 0.34 11.56
7 0.52 20.8 0.44 25.52
8 0.5 20 0.52 30.16
9 0.42 16.8 0.45 26.1
10 0.32 12.8 0.35 5.95
11 0.25 10 0.31 5.27
12 0.2 8 0.28 4.76
13 0.25 5.25
14 0.23 4.83
15 0.2 4.2
3akiarouenune

N3n0>xeHHbIN B JTaHHOM CTaThe CIIOCOO HEPABHOMEPHOT'O PACHpEeeIeHHs] CKOPOCTHBIX
BEPTUKAJIEW IIPU OIPEICIICHUN PAacX0Ja BOJABI B OTKPHITOM IIOTOKE, OCHOBBIBAIOIIMICSA Ha
aHaJIM3€ MOCJIEICTBUN pealbHbIX (PU3MUECKUX MPOLECCOB C YIETOM HEPAaBHOMEPHOIO pac-
IIPEJEJIEHUs] CKOPOCTEN MTOTOKA IO JKUBOMY CEUEHUIO, II03BOJISIET 00Jiee AETaIbHO IPOBECTH
U3bICKaHMs (MCCIeIOBaHMs) U, KaK CJIEJCTBHE, MOBBICUTH TOYHOCTH OMpEENICHUs 0OIIero
pacxona. Pazsurue takoro crnocodta TpeOyeT JOMOIHHUTENbHBIX MCCIEI0BAaHUM, YUUThIBAs,
YTO OH UMEET Psii TEXHUYECKUX U CUTYAlIMOHHBIX OTPaHUYCHHUN.

VIIK 532.526.
METOJUKA PACYETA BOJO3ABOPA U ®UJIHTPYIOUIETO MIOTOKA

K.P. BeiiceMOun
Tapasckuiil rocynapcTBeHHblid yauBepcuretr uM. M. X. [ynatu, r. Tapas, Kazaxcran

Jliis pa3paboTku 3(H(PEKTUBHBIX METOJ0B OOPHOBI C MIJIOM, MOKHO HCIIOJIB3BAaTh pac-
MOJIOKCHHBIE Ha Oeperax BOAHOTO MOTOKA M BOAOMAAAaX LEIUIbHBLY PEIIETKH, H3rOTOBJICH-
HbIC B BHJIE KAMCHHBIX IUIOTHH, CHICJIAHHBIC M3 MECTHBIX CTPOUTEIBHBIX MaTepHaoB. B
ATHX YCJIOBHUSX CTaBUTCS 3ajJiada OINPEICIICHUS 3aKOHOMEPHOCTH THAPABIUYCCKUX MPOIICC-
COB, MMPOUCXOJIAIIUX B pyclie TOTOKa OOKOBBIX TUIOTHH.

JlanHas ctaths NpeAHa3HaueHa aJis omnpeaeneHus: koddduuuenta Bogozadbopa (Miu
BBIXOJIa M3 IEAWILHON PEIIETKN) MPU MTOMOIIU y4eTa MpeIaraeMoil TUapoIHHAMHUYIECKOMT
CXEMBI pacIipe/ieNIeHus TOTOKA B OOKOBBIX KaHAJNaX IJIOTUHBI.

Wmeetcst pacniofOKEHHBIN B PSIMOJIMHEIHOM YacTH pyciia BOJHOTO MOTOKa OOKOBOTO
BOJ1003a00pa MPOAOIBHBIN pa3pe3 - yeTbipexyroibHuk OABC, paccMaTpuBaeM mUpUHY L
BOJHOTO TIOTOKA. Pa3Mepsl IIIOTHHBI TOKa3aHbl HA PUCYHKE 1, a SKBUBAJICHTHBIC JTHAMETPBI
KaMeHHbIX 4yacTel paBHbI d. CpaBHHUTENbHAS IEPOXOBATOCTh KaHaja MmiIoTuHbl B yactu OC
OomblIIe TPUPOTHON CPABHUTEIHHOM MIEPOXOBATOCTH OEpEroB KaHaita. ITOT ciaydaidl MPUBO-
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JUT K IMHAMUYECKON OCH IOTOKA, CBSI3aHHOM ¢ MOsBIEHUEM npurpannyHoro ciost O/, mo-
BTOPHOTO NepepaclpeeeHNs] U3-3a BO3ACUCTBUSA CKOPOCTEN BOJHOro nmoToka B yactu OC.
Takoe n3MeHeHHe CTaHOBUTCS OOJIbIIE, YEM B MPUTPAHUYHOM CJIO€ pyclia BOJHOIO MOTOKa
(B wactu KL).

MpI mpejyiaraeM NpocTyr CXEMY paclpelesIeHusl OTOKa B 4acTu OOKOBOTO BOJ03a-
6opa. Ilycts B HEKOTOpOM cedueHuu 1-1, HaxosmiemMcsi BHE 30HbI BIUSHUS OOKOBOTO BOJIO-
3a00pa, 3IIopa CKOPOCTEN XapaKTepu3yeTcss CUMMETPUYHONW (UIYpOHl CO CpelHEel CKOpo-
ctbio Uyp. Ilo Mepe npubnmxeHus K CTBOPY BoJ03a00pa HEKOTOPAasl 4acTh PAcXo/a, paBHas
Qpun, IEPEMELIACTCS B CTOPOHY Oepera ¢ 00KoBbIM 0TBOJOM. OcTanbHas 4acTh pacxona Qo
- Qgur TIEpEMeIaeTcsi BAOIb pyclia, MUHYSI COOpYXeHue, rjae Qo - o0muil pacxos pycia.
Hanunune 00xoBoil BepTukanbHOUM nopuctoil cteHKn OC cO CpaBHUTEIBHO OOJBIIEH IIepo-
XOBATOCTBIO IIPUBOJHUT K MOSIBIEHUIO IOTpaHUYHOrO cinost O/.
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Pucynok 1 - Cxema k pacuety Bojo3abopa 1 pUIBTPYIOIIETO MOTOKA

TonuuHa d(X) MOTPAaHUYHOTO CJIOS PACTET C POCTOM KOOPAMHATHI X M JJOCTUTAET CBO-
€ro MaKCUMaJbHOTO 3HaueHus 0 B Touke C Ha rpaHu BC OGOKOBOTO COOpPYKEHHs. 3a CUeT
otbopa pacxona Qgpu, OOKOBOM MIOTUHOM B pycie 00pa3yeTcs 30Ha BIUSHUSA (PUIBTpYIOIEH
IUTOTHHBI, KOTOpasi CXeMaTHYHO nM300paxkeHa nuaued /JE. Hanuuue 30HbI BIUSAHUA 00BSIC-
HAETCSI CTPYKTYPOU IepepacrnpeeieHus: IoJsl CKOPOCTEed Ha HEKOTOPOM Y4YacTKe 110 U Ie-
pea ¢poHToM coopyxeHus. Ha yyacTke AOCTaTOYHO yAaJE€HHOM OT IUJIOTHHBI CUUTAeTCs,
YTO CKOPOCTH YaCTHIl JKMIKOCTH HAIIPaBIICHBI I1APAJUICIIBHO PYCIIy IO OCH X U IOIIEPEYHBIC
UX COCTaBJIAIONIME B HampaBieHuu ot Oy paBHbl Hymo0. [Io Mepe npubamkeHus K IIOTHHE
Y Ha ydacTke OOKOBOI IUIOTUHBI MOSBIISIOTCS HYJIEBbIE MOMEPEUYHbIE COCTABIISIONINE CKOPO-
CTH, YBEJIMUMBAIOIIHecs o Mepe npudnmkenne k rpanuiie OC. MHade roBopsi, Ha ydacTke,
PacrnoioKEHHOM OJMKe K BOJ03a00PHOMY COOPYKEHHUIO OT JIMHMM 30HBI BIMSHMS, €CTe-
CTBEHHO IMOIEPEYHbIE COCTABIIAIOIINE CKOPOCTH Oouible HyNA. TakuMm 00pa3oM pacxo/l, mo-
cTynatromuii uepes ceuyenue CK, nenuTcs Ha ABE YacTU: OJIHA 4acTh, nepecekas aunuo C/
IIOCTYNAeT B IOTPAaHUYHBIN CJIOW, APyras 4acTh, IIEPEMEIIAsACh 10 PYCIy, [IEpEeCceKacT Ju-
auto /[L.

Hazosem nuHue#t 30HbI BIMSHUS Takyro JuHUio E/], rae Bce yactu xujakoctu O/(E,
00s13aTeNIbHO MEpeceKaroT rpaHuily norpanuyHoro cios O/]. Yacts oOuero pacxoza, mo-
cTynaromas yepes cedenne CE, mupuHoii £, monasaeT B HOrpaHUUHbI ciioil. B cBoro oue-
penpb pacxof, nmpoxoismui uepe3 O/], neauTcs Ha JIBE YacTU: OJHA 4acTh 3a0upaercs 0o-
KOBOH T1oTHHOM 4epe3 rpanuny OC, npyras yepes cedeHue C/] HampaBiseTCs B HIKHUN
6bed pycna. TIpeamonoXuM CHavaa, 4TO MaKCHMaibHAas IIMPHHA 30HBI BIHAHMS ¢ Ha
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y4acTke GOKOBOTO B0703a00pa MeHbIe IMHUPUHBI BoJoToKa ¢, m.e. (' <1. Tlo ompemene-
HUIO 30HbI BIUSHMUSL:
Qi=Qy, (1
rne Q; - pacxon, nocrynarmomuil uepes OF, a Q2 - pacxof, NPOXOAIIUNA yepe3 rpa-
HUILly norpanu4Horo ciost O/1.

O6o3naunM uepe3 Hop cpenHioo rinyouHy Boabl Ha ceuennn OK. Torma, o4eBHIHO,
BCJIEJICTBUE IepepacIpesielieHusl pacxoia, CpeaHss riayonuHa Ha cedeHun CL Oyzner MeHb-
me, yeM Ho. Jlng cpaBHUTENbHO HEOOJBIIOrO 3HAYEHUS IIUPHHBI OOKOBOM IJIOTHUHBI
npu (' </, I3MEHEHHE TIIyOWH BOJBI HA YYacTKe IUIOTHHBI HE3HAYMTEIbHBI. [loaToMy, mpe-
HeOperas STUMHM U3MEHEHUSIMH, MOJ0XKHUM CPEIHION0 TIIyOHMHY OTOKA Ha paccCMaTpuBaeMOM
y4acTKe paBHbIM Ho.

IIpencraBum pacxon (J2 B BUIE CYMMBI IBYX CJIaraeMblXx:

Q202+ Q 2)

rae (2 - KOJIMYECTBO BOJIbI, IPOTEKAIOIIee Yepe3 rpaHuily norpanuyusoro cios O/ B
HampasieHuH ocu Oy,

Q2 - KOJIMYECTBO BOJIbl, NMPOTEKAIOLIEE 4Yepe3 IPaHUIly [OIPaHUYHOrO CJIOSI B
HanpasiaeHUH ocH O.

Torna
szB-I{n'T.'-."_l Q:=6Hn_u6p' (3)
TJE v - CPEeAHSS MONEPEYHasi CKOPOCTh Ha TPAHHUILIE IOTPAHUYHOIO CJIO0S;
Ug, . CpeIHss MPOAOJIbHASL CKOPOCTh HA TPAHUIIE IOTPAHUYHOIO CJIOS;

0 - MaKcUMallbHas IUPUHA TOTPAHUYHOTO CIIOS.
C yuetom (2), (3) ypaBHeHue (1) MO>XHO nepenucarh B BUIE

“4)
HpOI[OJII)HI)Ie CKOPOCTH B TOYKAX ITOT'PAaHUYHOTO CJIOA BO3pACTAKOT 4O CBOCTO MAKCHU-

MaJIbHOT'O 3HAYCHHS B TOUKC ﬂ, IIO3TOMY HpI/I6J'II/I)KeHHO B Ka4CCTBC “EP IIpUMEM ITIOJIOBUHY
MAaKCUMAJIbHOI'O 3HAYCHUS ITPOJOJIBbHBIX CKOpOCTCﬁ.

0.0994s (5 75eg H+843) U,

Ucp = @ ————
R g

a MakCHMaJbHas IIUPUHA TIOTPAaHUYHOTO cJos 6 1o Gopmyie (4) paBHa:
1 1
6 = K - d? . ﬁ?‘ (6)
Torma uz popmyi (5) - (6) cne)lyeT
.......... 1
Up-9- Bf:’d? Up- anﬁ _ {1 —¢-K.-0¢-d7 B

&
7

L Uy-8U, &

B B Uy (7)
d 0,09945 (5 75¢ 0 + 8 48)
t=————|2.754g - .
rIe \/R_f d (8)
O0603HaunM yepe3 z 6e3pa3MEepPHYI0 BETUINHY:
9)

KOTOpasi 3aBUCUT OT MOPUCTOCTH TUIOTUHBI U T.J.

Benuuuna /' Taxke 3aBMCUT OT MHOTMX (DAKTOPOB: CKOPOCTH IIOTOKA B KaHalle, pas-
MepOB, (OPMBI U CTPYKTYPBHI PACIIOIOKEHUS YACTHII, CIATAIOIINX TUIOTHHY, OT IIEPOXOBa-
TOCTH CTEHKH, OT INUPUHEI IULIOTHHBI, OT HOPUCTOCTU IUIOTUHEI U T.1. [IpencraBum (' B BU-
Jie TaKOM 3aBUCUMOCTH
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t=1-21-0, (10)

rae O - MakCHMallbHas IMPUHA HOTPAHMYHOIO CJI0s; z! - KoopHUIMEHT, 3aBUCAIIMiA

OT BhINIENIEpeUnCcIeHHBIX (pakTopoB. KoaddummeHnt T 3aBUCUT OT COBOKYITHOCTH CIIEAYIO-
X GakTopoB:

=1(8,Ho, Uo, d, g) (11)

Kak Bunno u3 gopmyunst (11), T ausercs O6e3pazmepHoit BennunHoNH. OKOHYATETHEHO
u3 popmynsl (10) umeem:

(12)

IJIe Z ¥ T OTIpeielieHbl COOTBETCTBEHHO B (9) u (11).

Panee GBUIO MMOKA3aHO, YTO C YBEJIMYECHHEM IIMPHUHBI 30HBI BIIMSHUS (' pacTerT, ¢ yBe-
muaenneMm Uy - yowiBaeT. PocT d Taxke mpUBOIUT K POCTY K ¢'. Icxond U3 3TUX 3aKOHO-
MEpHOCTEH COCTaBUM JJisi OINpENeTICHUs T CIEAYIONYI0 Oe3pa3MepHyI0 BEIIMYMHY U3 yKa-
3aHHBIX B (11) dakTopoB, uckimrogas Ho

(13)
rae o, 3,7, t -HEeKOTOPbIEe MONIOKUTETbHBIC YUCIIA.
Bemmuimem pazmepHocTy BXoasmux B hopmyiny(13) Benmuun:
L L
e~ [L]d~ [1],.g ~ [5]. Vo~ [5]-
rie L -pa3MepHOCTb JUIHHBI,
T - pa3MepHOCTh BPEMCHH.
U3 ycnoBust 6e3pa3MepHOCTH MOTYyIUM:
a+f+y =t 2y = L.

CJie1oBaTeNbHO, Yy=a+p, t = 2(a+p)
OkoHUaTeapHO, mmmmeeeee- (14)
N3 popmynsr (12) umeem:

(15)

[ToxcraBnsas hopmynst (10) u (13) B (8) s onpeneneHus CpeaHel MONepevHoi cKo-
POCTH Ha TPaHUILIEC TOTPAHUYHOTO CIIOS, TOJIYUUM:
(16)

BBI/IIIy I[OCT&TO‘-IHOﬁ MaJIOCTU TOJIIIHWHBI IOTPAHUYHOTO CJIOA MOYKHO CUMUTATb, YTO

CpellHss MOoIepeYHas CKOPOCTh )KMAKOCTU Ha rpanune OC Takxe paBHa U . Torma CpenHss
CKOpOCTb (PMIIBTPALIMM HA BXOJE B INIOTUHY

CnenoBarteiabHO, (17)

OO61muii pacxo BOIOTOKA Qo =H, - £ U,.

Torna ocHOBHYIO hopMyITy MOSKHO IIepelncaTh B BUE:
W He-n-9 n ef
- H,-eU, ¢ U,
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Haiinem 3naueHue n3 popmynsl (16) 1 moacTaBUM TOCIEAHIO QopMyITy:

(18)
/1€ T ompeiensiercs u3 3aBucuMoctsimu (14).
Bbonee noapobuo Gpopmyna numeeT BUA

CHHCOK HCIOJIb30BAHHLIX HCTOYHHKOB

1. Jloiusucknii JL.I'. Mexanuka xuakoctu u raza. M., Hayka, 1976, 140 c.

. muxtunr I'. Teopus norpannunoro cnos. M. Hayka, 1976, 280 c.

. Cenos JLU. Merons monoOus u pasMepHOCTH B Mexanuke. M., Hayka, 1972, 25 c.

£~ W

. Mrepennuxt [{.B. I'mnpasnuka. M., Oneproaromusnar, 1984, 292 C.

VIIK 627.886
HOBBIE KOHCTPYKIIMY M'IIPOTEXHUYECKHUX COOPYKEHUI

BekmyparoB M.M., Ixoanacos C.K., lapkendaes E./I.
Tapa3zckuit rocynapcrBennbii yausepeuteT uM. M.X. Jlynaty, 1. Tapas, Kazaxcran

Huxe npuBoaM HOBbIE KOHCTPYKUMHU THAPOTEXHUYECKUX COOPYKEHHM, Ha KOTOPBIX
MOJTy4eHbl MHHOBAIMOHHBIE TaTeHThl Pecniyonuku Kazaxcran. 91o cudoHHBIN BogoCcOpOC U
aKBEIYK.

Cugonnpiii BogocOpoC OTHOCUTCS K 00JIaCTH THAPOTEXHUYECKUX COOPYKEHHM, CTPO-
UTENbCTBA U KOMMYHaJIbHO-OBITOBOTO X031 CTBA.

N3BectHa cudonnas tpyba [1], kotopast B Oosblell CBOEH 4acTH HAXOJUTCS IO pa3-
pexxerneM. JlocTonHCTBO CHPOHHON TPYyOBI, 3aKJII0YAETCS B TOM, YTO MPOKIIATKa €€ BEACT-
Csl OTKPBITO M He TpeOyeT OONBIIOro KoJW4ecTBa 3eMISIHBIX pador. Ee Hemocrarok - mpu
HU3KUX YPOBHAX BOJIBI B BOJOMCTOYHHKE OHA BCACHIBAET BOJY C HAHOCAMH.

N3Becten cudoHHBIN BOgOCOpOC [2], coCTOANMUNA U3 HECKOJIBKUX HUTOK METaJlTH4e-
CKHX, acOECTOLIEMEHTHBIX WM KEI€300€TOHHBIX TPYO. UUCIO HUTOK 3aBUCUT OT cOpachiBa-
emoro pacxozaa u auamerpa Tpy0. Ha otmerke HITY y cudona ycrpamBaeTcsi BO3IyXOIpo-
BOJHAs TPyOa, 00eCTIeUNBAONIINK TUTABHOE BKIIFOUCHHUE U BBIKITIOUCHHE cudoHa. Kak TOIbKO
YpOBEHb BOJBI B BOJIOXpaHWimiie nojguumMercs Boiiie HITY u 3aTonut BXoqHOE OTBEpCTHE
BO3IyXONPOBOAHONW TPYyOBI, cu(oH BKItOUaeTcss B paboTy. HemocratkoM Takux cu(OHOB
ABIISICTCS TO, YTO MPU OOJBIINX CKOPOCTSX JBIKEHUS XKHJIKOCTH Ha BBIXOZE pacTpyoda, pas-
MBIBaeTCsl TPYHT 3a cupoHOM, 00pa3yloT riyOoKHe W IIMPOKHE BOPOHKH pa3MblBa U
YCTPONCTBO OBICTPO MPUXOAUT B HETOAHOCTH, JAJIA ITOTO Hago OynAeT Aenath pacTpyO 3Ha-
YUTEJLHOMN JJIMHBI, @ 3TO B CBOKO ouepeab TpeOyeT OONBIINX MaTePHAIbHBIX U TPYIOBBIX
3arpart. [locTaBieHa 3agaya: IPOUIUTH CPOK CILYKObl CUPOHHOrO BogocOpoca.

Texuuueckuil pe3yabTaT JOCTUTACTCS MyTeM pacIIMpEeHUE BBIXOIHOTO pacTpyda cu-
¢dboHHOTrO BOIOCOpOCA B TIIaHE /I YMEHBIIICHHS BETMYUHBI BOPOHKH B BUJE pacTpyda ¢ yr-
JIOM POCITyCKa, He npeBbimarommm 129,

CymHOCTh TIpenojaraeMoro W300peTeHUs 3aKIYaceTcsl B TOM, YTO BBIXOJHOM pac-
TpyO cupoHHOro BOAOCOPOCa BBINOIHSAETCS B IUIAHE CJIETKa PacIIUPEHHBIM JUIsl YMEHbIIIe-
HUE CKOPOCTH TIPU BBIXOJIC U BEJIMYMHBI BOPOHKH B BHJIE pacTpyda ¢ yrioM pociycka, He
npessimaromumM 12°. Pacmupenue B IaHe BBIXOAHOTO pacTpyba yMEHBINAET Pa3MbIBAIO-
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