MeToan4yeckue YKa3aHUsl K PelIeHUIO 3a1a4

I'uapoamHamMuka (3aga4um 5, 6)

3ajaun pemarTcs ¢ MOMOIIbI0 YpaBHeHHs bepHyuM uisl MOTOKa pealib-
HOM (BSI3KOM) KHUAKOCTU B OOIIEM ClIydae C YYETOM THAPABIUYECKHX MOTEPh
(moTepb Hamopa) U HEPABHOMEPHOCTHU PACTIPENICIICHHS] CKOPOCTEH MO CEYEHUIO
notoka (ko3 durmenta Kopuomnuca).
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rae Z - BepTUKAIbHBIE KOOPAWHATHI [IEHTPOB TSXKECTH CEUEHHH (reoMeTpHrue-
CKasl BBICOTA);

p - NaBJIeHHUE;

£ - IIIOTHOCTb KUJKOCTH;

g - yCKOpeHue CBOOOTHOTO TaACHMUS;
4
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V - cpennsist o ceuenmto ckopocth (V = Q/S);

@ - ko3 dunment Kopuosmca, yauThIBaIONHMii HEPABHOMEPHOCTD pacipe-
JeJICHAsT CKOPOCTEH 10 CeYeHUsM (IS JaMHHApHOIO peXuma & = 2, Juis

TypOynentHoro a~ 1);
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INbE3OMCTPHUUCCKAA BbICOTA,

__~ = CKOPOCTHasl BBICOTA (ckopocTHOM Hamop):
g

2'h - cymMmMapHBIe TOTEPH TOJIHOTO HArmopa MeXy ceueHusMu 1 u 2.

PaznuyaroT n1Ba BUa TUAPABINYECKUX MTOTEPh HATIOPA: MECTHBIE MIOTEPH U
NOTEpH Ha TPEHHE MO JTHHE. MEeCTHBIE TOTEPH Halopa MPOUCXOSAT B MECTHBIX
TUAPABINYECKUX COMPOTUBICHUSX - MECTaX U3MEHEHHS (OPMBI U CEUCHUS
pycia (pacuipeHue, Cy)KeHue, TOBOPOT, MPOXO Yepe3 3allOpHyI0 apMaTypy u
T.71.). MecTHBIE MOTEepH Haopa MOoICYUTHIBaIOTCA 10 hopmyrie Belicbaxa
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Hm = %- g ) (4)
rae V - cpeiHss CKOPOCTb IOTOKA B cedeHuH (IPH PACIIMPEHHM M CYXKEHUH

CKOpOCTb OepeTcsi B 00siee Y3KOM CEUCHUH );
¢ - Ge3pasmMepHblii KO3QPHUIIMEHT MECTHOTO COITPOTHBIICHUS.

[ToTepu Haropa Ha TpEHUE 10 JUTMHE ONPEACIIIIOTCS 1o Gopmyite lapcu
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d2g
rae A - 6e3pasmepHbiii KO3)OUIHMEHT CONMPOTUBICHHS TPEHHUS, OIPEICIIACMBI
B 3aBUCUMOCTH OT PEXXHMa TCUCHUS,
| u d - nvHa u quamerp TPyObl COOTBETCTBEHHO.
[Tpu TaMHHAPHOM PEKHUME A, OTIPEICIACTCS KaK
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A=, (6)
rae Re - gucno PeiiHonbaca, koTtopoe it TpyO muamMeTpoMm ¢ BBIPaXKaeTcs

bopmyoit
Re =7, (7)

v

riae V - Koo HUIMEeHT KHHEMaTHIECKOH BS3KOCTH YKUIKOCTH.
JlaMHHApHBIM CUUTACTCS PEXHUM JBIDKEHUS XUAKOCTH B TpyOax mpu
Re < Re,,~2300. IIpu Re > Re,,~10000 pexnum TedeHHs] CIUTACTCS TypOy-
JICHTHBIM.
[Ipu TypOy/neHTHOM pekuMe KO3(D(UIMEHT CONPOTHUBICHUS TPEHUS A,
A

IIOMHMMO 4uciia PeliHOJIbICa 3aBUCUT €111€ OT OTHOCUTEIBHOM HIEPOXOBATOCTH 3

T.e. AT =1f(Re, A/d). JIns runpaBiuyecku riajkux TpyO MIEPOXOBATOCTh HE
BJIMSICT HA COMPOTHUBIIEHHE, TIO3TOMY TS TaKUX TPpyO A; onpenensercs o dop-

Mmyie bnaszuyca
0.3164

ANT = RED 23 (8)

Jlnst Tpy® TUIpaBIMYECKH MIEPOXOBATHIX B KBAAPATHUYHON 00JACTH COMPO-
TUBJIEHUS KOA(PPUIueHT 4,, MoxkHo onpenenuth o hopmyne [udpuncona

2 =011(5)°% 9)

YHuBepcanbHON (HOPMYIION, YUYUTHIBAIOIICH OJHOBPEMEHHO 00a dakropa,
sBIIsseTCs (hopMyIta AJIbTINYJIS

1 =011(=+3) 0% (10)
VY4uuThIBasi, 4TO CPEAHSISI CKOPOCTD MO CEYCHHIO TPYOBI
v=2==2 (11)

MOXHO IIOJACYMUTATh IOTEPU HAIOpa B pr60npOBoz[e Kak CyMMYy IIOTEpb Ha
TpEeHHE 110 JIUHE U MECTHBIX IIOTEPh:
ag?
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Sh=ly + hy= QA5+ 5. (12)

[Ipu BeIOOpE NBYX CEUEHMI MOTOKA PEAIbHOM KUIKOCTH B 3a/1a4axX peKo-
MEHJIyeTcsl OpaTh:

1) cBOOOAHYIO TOBEPXHOCTH JKUIKOCTH B pe3epByape (0ake), rae v = 0;

2) BbIXOJ B aTMOCDEPY, T1€ Puss » Pase = Parm;

3) ceueHwue, T NPUCOSAUHEH MAHOMETP, TbE30METP UM BaKYyMMETD.

VYpaBuenue bepHyiinu cHavana 3anuchiBaeTca B 00IIEM BUJIE, a 3aTEM Iie-
PEIMUCHIBAETCS C 3aMEHOW €ro 4JICHOB 3aJIaHHBIMU OYKBEHHBIMU BEJIMYMHAMM,
IpU 3TOM YJIEHBI, PaBHbIE HYJIO, UCKIOYatoTca. HeoOXoauMo Takke y4uThI-
BaTh CIECAYIOIIEE:

1) BepTUKaIbHAS OpAMHATA Z OTCYUTHIBACTCS OT MIPOU3BOJILHOM MJIOCKOCTH
BBEPX;

2) maBneHue P, Bxonsiiee B 00e 4acTu ypaBHEHUs bepHyIum, 3amaeTcs B




OJIHOM cucTeMe oTcyeTa (aOCOMOTHOM WIIU U30BITOYHON);

3) cymmapHbie oTepu Haropa L1 Bcerja MuInyTcs B MPaBOW 4acTH ypaB-
HEHUS bepHyIH CO 3HAKOM «+»;

4) BenMUYMHA CyMMAapHBIX MOTEph Hamopa L B 00IeM ciiydae CKiIajIbIBa-
eTCsl U3 MECTHBIX MOTEepPh M MOTEPh HA TPEHHE MO JUIMHE W OMPEACIISeTCS IO

bopmyie (12).

IIpumep. 3 HamopHoro Oaka ¢ oTMeTKO#M 16,6 M o TpyOOTpOBOLY JUTH-
Hoii | = 240 m u quamerpom d = 100 mm Boga momaercst Ha oTMETKY 4,2 M.
OmnpenennTh, MPU KaKoM 3HaYCHUH KO3 HUIIMEHTA COMPOTUBIICHHS 3aBHKKH
&; no Tpy6e nogaercs pacxox @ = 15 n/c. Ko UumeHTs COMpOTUBIEHNS HA
Bxogie B TpyOy ¢ = 0,5 m Ha Bexome &, = 1. IllepoxoBaTocTh TpyOBI
A=0,2MMm,
Pewenne. CocraBum ypaBHeHue bepHymm s ceuenuil 1 (HanmopHbId
0ax) u 2 (KoHeI TpyOOoIpoBOIa):
2 2
Zl+i+ ali Z, + = LA
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ITo ycnoButo z; = 16,6M, Z,=4,2M, P1= P2 =Par, V1=V,= 0. Takum o0Opa-
30M, MTOCJIE COKPAICHHIA

Sh=z,-2,= 166-42=124m.

+ Xh.

CymMapHbIe IOTEPH HAopa

[}L + Zf) 8¢°

2 d‘l"
OTtkyna

(Zh I ] - (':L ] - é-sx é-sr:[x.

Onpenenum pexum I[BI/DKCHI/ISI BOJbI B pr6onp0B0z[e:
vd 4+0.015

Re =Y¢_ 22 _ ' = 19100,

v mwdv 3,14=0,1=107°

Pexxum Teuenus — TypOyNneHTHBIN, B KBaApaTUIHONW 00JIaCTH COMPOTHBIIC-
HUS, IOATOMY KOA(h(DUIIMEHT THIPaBIMYECKOTO COMPOTHBIICHUS MOYKHO OTIpeie-
JUTH 110 hopMmyIie

2=0,11()"% = 0,11(;)°?° = 0,023,
HO,Z[CTaBI/IM YUCJICHHOC 3HAUYCHUC IJIA OIIPCACIICHMA é3:

_124-981-3 147+ 0,18 s, 2100-05—1 — 10
S = 8(0,015)2 ’ ’ B




3agaua 5

OmpenenuTh PacXoa BOIBI MIOTHOCTEIO p = 1000kr/M° 1 BA3KOCTbHIO
v=1*10"°m?/c, BoITeKarowIEll U3 Gaka depe3 TpyOy muHOl L 1 xuamerpom d mox
narniopom H. Koadpuuments conporusienus: Bxoza ., = 0,5, kpana Sp = 5,5

,konena §__ = 1,1. TpyOy cunrars ruapasiandecku rnaakoi 4 = 0,02,
HUcxonnrie BapuanTer
JaHHbIE 0 1 2 3 4 5 6 7 8 9
d, mm 20 | 22 |25 |32 |40 |45 |50 |70 |75 | 90
I m 1 2 3 4 5 6 7 8 9 10
H u 1215|120 | 25|30 35|40 |45 |50 6,0
3agaua 6

Onpenenutb pacxol BOJbI (p=1000xr/™, v=1*10"° M%/c) B TpyGOIPOBOIE
mmnoi [ m muamerpom d st mogaun ee Ha Beicoty . Pacmonaraemoe jaBire-
Hue p,. Kosdduuuentsl conporupnenus: 3aaBwikku §, mosopora §,= 1,1,

BBIX0J1a B OaK & = 1. IllepoxoBarocts TpyOsl A = 0,2 MM.
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Hcxonnbie Bapuantsl

JTAHHBIC 0 1 2 3 4 5 6 7 8 9
I, m 15 | 18 20 14 | 16 19 24 8 12 | 17
d, Mm 75 | 100 | 125 | 75 | 100 | 125 | 150 | 50 | 75 | 100
H ™ 4 6 8 3 5 7 9 2 4 5
F,, MIla 01,02 |02 {0102 (02 (03 |01]|01]0,2
3 1 2 3 4 5 6 7 8 9 10




