r'JlABA IV. HCTEYHEHHE XHIAKOCTH H3 OTBEPCTHH,
HACAJIKOB H YEPE3 KOPOTKHE TPYBOMNPOBO/IbI

§ 19. Hcreyenue XUAKOCTH W3 KPYIJiOro OTBEPCTHs
B TOHKOH CTEHKe

Ha npakrThHke yacto BCTPEY3IOTCST NPOLECCH, CBAIAH-
HBle ¢ HCTeYeHHeMm MHJIKOCTH vUepes OTBepCTHs PasAuuHbiX
hopM H pasMepoB: HAcaJKH MNOMapPHBIX CTBOJOB H THAPO-
MOHHTOPOB, (HOPCYHKH B CHCTEMAax NOAAYH TONMJAMBA, TPY-
Obl MaJoii AJMAB TIPH HANOJHEHHH W ONOPOMKHEHHH pesep-
Byapos U T. . OCHOBHLIM BOTIPOCOM TIPH 3TOM $BJSETCH
ONpe/ieJICHHE CKOPOCTH H PAacXona BHITCKAIOUICH AHAKOCTH.

- Paccmotpum  cayuaii YCTAHOBHBILIETOCST  HCTEYCHHSA
KHAKOCTH uepe3 KPyMIOoe OTBepcTHe nuamerpom d B Bep-
THKAJbLHOJl TOHKOH CTeHKe COCY[Aa TNpH NOCTOSHHOM Harope
H (puc. 25). I'mapaBanyeckuil CMBICA TEPMHHA <TOBKast
CTEHKa» 34KJ0uaeTcs B TOM, 4To KPas OTBEPCTHS HMCIOT
TAKYI0 OCTPYI0 KPOMKY, KOTOpasi HCKJAKOUAET BJAHAHHE TOJ-
WIHHB CTCHKH Ha ¢opMy crpyn. B stom ciywae mmeworcs
TOJLKO MeCTHble MOTepH HAnopa, aHAJOTHUHBIC TIOTEPSM
NpH  BHE3ANHOM Cy)KeHmnu 1oToKa. Kpome toro, OGyaem
CYHTATL OTBEPCTHE NOCTATOYHO Maiamm, T. e d<<(,1 H,
B KOTOpPOM BCE TOYKH OTBEPCTHS HAXOAATCH NPHOJIH3H-
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TeJbHO H4 ONHHAKOBOH TraAy-
6une ot csoboaHON mnoBepx-
HOCTH JKHAKOCTH H CKOPOCTH
NBHXEHHst TI0 BCEMY CeyeHHIO
OynyT Takxke OJHHAKOBLIMH.

Ha noaxone KuAKOCTH K

MKYUIHXCA YacTHI, HMEIOT KpH-
BOJIMHEHHYI0 ¢GopMy, TpH
5TOM B CTPY€ BO3HHKAIKOT 1leH-
TpobeKHble CHabl, MOA AEHCT-
BHEM KOTODBHIX CTPys CyXaer-
csl, AOCTHras HaHMEHbLLIHX
Puc. 25. CxeMa HCTCYEHHS MIJ- paamepoa B ceuenun [I—II,
KOCTH H3_0‘I’BE})C‘I‘HH B TOHKOM Ha HGKOTOPOM yAaJieHHH oT
i o NJOCKOCTH  OTBEPCTHSH, NPH-

MEDHO Ha paccTOsiHHH, paB-
HoM 0,5 d. B cxkaroM ceuenHH BCe 3JeMeHTapHHE CTPYHKH
CTAaHOBATCA 113 palyiebHBIMH.

Crenmenn CXKaTHs CTPYH onpejensiercs KoshduinenToM
CXKaTHsi €, pPaBHLIM OTHOWIEHHIO IUIOUIAfH HOMEpPevHOro
ceueHHS CTPYH B MECTEe CXHATHA ®¢ K NJOIIAJH CeueHHs
OTBEPCTH @

CkaTHe CTpyH HasblBAlOT TNOJHBM, €CAH OHO Ipo-
HCXOJHT O BCEMY NepHMEeTPy OTBEDCTHs, T. €. CO BCeX
cTopon BHTeKaloueit ctpyH. Ecan cxkarue nabaopaercs
He 110 BCEMY MepPHMEeTpY KUBOI'0 cedeHHs, To OHo Oyner
menoaunuM, CxiarHe HasbiBaeTcsi COBepLIeHHBH M,
ecad BOJAH3H OTBEPCTHA HET JHa, CTEHOK HJH cBOGOLHOMH
MOBEPXHOCTH KHAKOCTH, BJAHSIOUIHX Ha XxapakTep HcTeue-
uus. CoBepuienHoe cxaTHe HabJajaercs JHIIL B Tex
cayuasix, Korja pacCTosiHHe OT CTeHOK N0 OTBepcTHA 60Jib-
e YTPOEHHOTO AHAMeTpa oTBepcTusi. EcnH laHHbE Yc-
JIOBHSI He coOJIIOZAIOTCST H OTBEpPCTHE Ha MEHbIIeM paccro-
SAHHH OT GOKOBHIX CTEHOK, CXAaTHe Ha3hlBalOT HECOBeE p-
IIeHHB M.

Hﬂﬂ onpejeneliiss CKODOCTH HCTEYEHHsg XHIKOCTH H3.

OTBepcTHSI 3anuiieM ypasuenHe DBepuynnan pas ceveHuit
I—I nu II—II, B KOTOpLIX TeYeHHe KHIKOCTH MOMHO CUH-
TaTh MJaBHOH3MEHSIOUHMCS, OTHOCHTEJILHC TOPH30HTAJb-
HOIt nyiockocTH cpaBHeHHs 0—0, mpoxoasimiefi yepea LEHTP
TAMKECTH CXKATOTO CeYeHHs CTPYH
u+plpg+vi/2¢=2z+pilpg+v3/2g+h.
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OTBEPCTHIO TPACKTOPHH ABH- -

— (39)
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Torepu nanopa wexnay cetenusivu I—I u 11—I1 on-
peneasiiores no dopwmynae Beficbaxa:
2

v
h= g{l '—2" ’
2g
rae Lo — K03 QHIHEHT CONPOTHBJRHHS OTBEPCTHS.

YuHTHBasi, 4TO CKOPOCTHL ©j MOXKHO CUHTATh DABHON
HYJI0, a JlaBjieHne Ha CBOGOAHON NMOBEPXHOCTH H B CIKATOM

CedeHHH paBHO arMocdepHoMy, ypaBHeHre DepHymin me-
penuilieM B TaKOM BHJe:

2
= + Co —
Orciona CKOpOC’l‘b HCTEUeHHS. paBHa:

Vng

ﬂs': _1/
HJIH
n=¢VogH, (40)

rie @ — xkosdduunent cxopocrs, pasnuii

=1V1+.

Pacxoa uixocTH, BHTEKaoulell H3 OTBEPCTHS, PaBeH
NPOH3BE/IEHHIO CKOPOCTH HCTeYeHHS Ha IJIOWaAb CTPYH
B CXKAaTOM CeYCHHH

Q=1vs @,
IMoxcranasia B a1y QopMyny 3HAUCHHS ©c H U H3 BH-
paxennii (39) u (40), noayumm
Q=ceqo Vegn gH.

Ilponssenenns KO3((HUHEHTOB & M ¢ HA3HBAIOT KO-

S¢pdpurunenTomM pacxojpa u o6o3HavaloT GYKBON K,
T. e

b=eq.
Torna B okonuatessHoM BuAe (opMmysna pacxoga XKHA-
KOCTH TpPHMET BHJI '
Q=poV2gH. (41)

Henonbays sty  dopmyay, Moxuo onpeneanuts, Hanop
nepex OTBepPCTHEM

H=QYu? o*2g, '- (42)
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Ecauw 6m npH HCTEUCHHH JKHAKOCTH He NPOHCXOAHIO
cXarus CTPYHM ¥ OTCYTCTBOBAJNH MOTePH Hamopa, To Teope-
THYECKH|] pacxos onpeleasiics 6w no  Gopmyne Q.=

=w)2gH. 1o 3naunr, uro KO>QUUHEHT pacXoia p Beer-

14 MeHblIe eIHHHILI, TAK KaK OH MMOKAasbBaeT, Kakylo
YacTh OT TEOPETHYECKOro COCTaBJjisieT JeHCTBHTE/bHBI
pacxo.

§ 20. HUcreyenne HHAKOCTH W3 HACA/IKOB

Hacankowm HasbBaeTcs ITpHCOC/HHCHHAsE K OTBep-
CTHIO B cTCHKe cocyaa Tpy6a, MJaHHA KoTopoii pasHa 3—4
Auamerpam oTBepcTHA. PasnHualor  caeiyloilHe OCHOB-
HBle THOB HacaakoB (puc. 26):

" yuaundpuseckue (@ — BHemHue, 6 — BHYTPEHHHe);
Koxuveckue (6 -— cXopsUlHecs, 2 — pacXoAsllHecs);
KOHOUOQAbHOIE C 3aKPYTVIEHHBIMH OYePTAHHAMH [0

dopme cxkaTus ctpyu (9). :

Boabllioe BAHSHHC HAa  CKOPOCTh MCTe4eHHs, PacXof
JKHAKOCTH H KawecTBO CTPYH OKaspiBaer (opma NPOAOJb-
noro npoduas nacaaka. Hanpumep, ycTpoiicTBo miaBHOro
3aKpyrJeHHs Ha BXOAE MOXKET TOJHOCTBIO YCTPaHHTH
BHYTPCHHEE C:KaTHe CTPYH W BLI3BATh YBeJIHUEHHE CKO-
pOCTH, pacxofia W JAAJbHOCTH TOJeTa.

PaccmorpuM - 0cOOEHHOCTH — HCTeUEHHSI JKHJKOCTH H3
pasJHuYHBIX HACAJKOB NPH INOCTOSHHOM Hamope u MNpHBe-
JeM JAsS HUX MOJydeHHble ONBITHBIM NyTeM 3HaueHHd KO-
3((pHUHEHTOB HCTEYCHHS.

BHewHnii UHAMHApPHYeCKHiT Hacagok. Crpys JKHAKOCTH
npu Bxome B Hnacamok (puc.27) cHauasa CKHMaeTcs, nocjae
uero BHOBhL paclIHPsieTCs H 3alOJHAET BCe CeueHHe Hacaji-
kKa. B npomexyTKe MeXJy CHKAThHIM CEeYEHHEM H CTEHKAMH
Hacajka o0pasyeTcg BHXpeBas 30Ha. Tag Kak cTPys BH-
XOJHT M3 Hacajka [OJHLBIM CeUYCHHEM, TO KO3(pdHIHEHT
cxaTug e=1, B 3TOoM ciayuae Ko3((QHUHHEHTH pacXoaa H
CKODOCTH HMEIOT OJHHAKOBYIO BCJHYHHY: P=g@=1.

CocraBnas ypasHenue Bepuyaan aiast ceuenuit [—I u
H—II, Baatpix Ha cBOOOJHON IIOBEPXHOCTH JKHAKOCTH B
cocylle H Ha rpaHuile BLIXOAa CTPYH B aTMmocdepy, nonay-
YHM pacueTHbe (OPMYJbLE JJA CKOPOCTH HMCTEYEHHH H
pacxoga KHAKOCTH M3 Hacajlka, aHaJorHyible NpHBeeH-
HbiM Bbillle GopMyJaamM IHpPH HCTeYCHHH JKHJIKOCTH H3
OTBePCTHS B TOHKOH CTeHKe

v:‘pVMH: Q=ptﬂfﬂ-
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Puc. 26. Tunu HacajkoB

a, 6 — NUAHHApHYeCKKe BHeHKHA
H pHyTpeHHRA; 4, 2 — KOHHYECKHe
cxonsmufica u  pacxoasuufcs;
d — xoHOMAANLEBA

Puc. 27. Cxema ucreuenis
WHAKOCTH H3 IHAHH/IPHIECKO-
T0 Hacajgka

Orauune 3akJodyaercs B BeJHYHHE KO3()(HIHEHTOB
ckopoctd u pacxoga. CpaBHuBas 5TH KO3Q@HUHEHTH C
Koa(ppHIHeHTAMH HCTeYeHHS AJIf OTBEPCTHH B TOHKOMH CTEH-
K€, MOXKHO 3aKJ/IOYHTh, YTO IPH OAHHAKOBOH NJAOUAAH
XKuBBIX ceueHHl @ y Hamopa /M pacxon IKHAKOCTH M3
BHEIIHEro IHJIHHAPHYECKOTO Hacalka yBeJHYHBAeTCsi TpH-
MepHo Ha 35%, a CKOpPOCTH MCTeYEHHSI NPH 3TOM YMCHb-
maercss nmpubansutenbHo Ha 15%. OO6bsachsierca 3To Tewm,
4YTO B BHXPeBOH 30He Hacajgka ofpasyerca Bakyym. Ha-
JHYHE NMOHHIKEHHOTO AaBJeHHA B 006JacTH CXKaToro cewe-
HHSI CTPYH TOPOXJaeT (haKTOp «noAcachiBaHusA» KHIAKOCTH,
KOTOpHifi okasbiBaer OoJee CHJbHOE BJHSIHHE HAa DPAcXop,
4eM JONOJHHTENbHBIE CONPOTHBJAEHHA BCJACICTBHE TPEHHSA
N0 AJHHE H paCIIHPeHHs CTPYH B Hacajke. YMeHbIleHHE
CKOPOCTH BBI3BaHO TCM, UTO NPH HCTEYeHHH M3 Hacalka
JKHBOE ceueHHe CTPyH Ooabllie, yeM cCXKaToe.

Opnako yBesnueHHe pacxoja u3 Hacajaka HaGaiofa-
eTcsi N0 ONPEACJCHHOrQ ypOBHs Bo3pacTtaHus nHanopa. C
yBeanyeHnem Hamopa H BakKyyM TakxKe yBeNHYHBaeTCsi H
NPH HEKOTOPOM KPHTHUeCKOM 3Havenuu Hamopa Hyp abco-
JAIOTHOE NaBJieHHe BHYTPH Hacajgka CTAHOBHTCH pPaBHBIM
RaBJIEHHIO HACLINEHHBIX NapoB. BHyTpH XKHAKOCTH 1po-
HCXOAMT 0o6pasopaHHe mnapa, NysuHpbKH KOTOPOro Hapy-
IIalOT CIVIOIIHOCTH CTPYH, YXyALIAIOT AWHAMHYECKHE Xa-
PaKTepHCTHKH, 9YTO NPHBOAHT K VYMEHLIIEHHIO pacxoja.
B onpefeneHHBIX CAyYasX NPOMCXOMUT OTPBLIB CTPYH MKHIA-
KOCTH OT BHYTPeHHHX CTeHOK Hacajaka. IIpH stom Hacajok
pa6oTaer KaK OTBEPCTHe B TOHKOH cTeHKe. Takoe siBlieHHe
HasblBaeTcss CPHIBOM HCTCUEHHS uepe3 HacaJoK.

BHyTpeHHH#I UHJIHHADHYECKH Hacafok paboraeT Tak
Xe, KaKk H BHelWpHjl, ‘OjHaKO ¢TPys NpH BXOje B Hacauox
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HCOETHBaer 060JblIoe CXaTHe, MNO3TOMY KO3(hQHUHEHTH
CKOPOCTH H pacxolia 3jech MeHbIIe, 4eM BO BHEIUIHEM
Hacagke. JTo 03HAYAeT, YTO THADABJHYECKHE CONPOTHB-
JIeHHsl Bo BHYTpeHHeM Hacanke Oojblle, 4YeM BO BHEUIHEM,
CJIJIOBATENBHO, B HEM MEHbIE BAKYYM H pPacXog XHAKOC-
i, [Ipun Magoff AnuHe BHyTpeHHero Hacaaxa [<1,5d wc-
TEeYeHHE [TPOHCXOAHT B OTPHBHOM pexHMe, H KO3(hdHUH-
enT pacxojla OKa3blBaercs JaxKe MeHblle, ueM JJIsi OTBep-
CTHS B TOHKOH cTeHKe. B CBsi3M ¢ 3THM BHYTPeHHHE
UHAHHAPHYECKHE HacagkH TNPHMEHSIOTCA TOJBKO B TeX
cAaydasix, Korja He NPecTaBiasieTcl BO3MOXHBIM HCIOJL30-
Barb BHeEIIHHe,

KoHnueckHMjii cXofsmuHcs Hacafok, SBienue BHYTpeH-
HEro CXKaThsl B HacaJkax JIaHHOTO BHAZ OKa3nBaeTcs
MeHblIe, yeM B IHJHHIPHYECKHX, HO MOABJSIETCS BHelllHee
cXKaTHe CTPpYH Ha Beixoae u3 nacaxxa. [lorepn Hanopa
TakXe MeHblle, YeM B IHJMHJAPHYECKHX, @ CKOPOCTh HCTe-
yeHHs Goapuie. CTpys, BHXOASLIAS U3 KOHHYECKOro Ha-
caaka, obnagaer Gosbulel KHHETHYeCKOH SHeprued u
cnocofHa Ha AJHTENLEOM PacCTOSIHHH He  pacnalarhesi
Ha Kanag, coxpansig Komnaktuyio ¢opmy. Kosdduuuenrs
HCTeYeHHsl JJA JaHHOTO BHAA B OCHOBHOM 3aBHCAT OT
yraa KomycHoctd. C yBesHYeHHeM yrjia KOHYCHOCTH KO-
sthdHuiHenT pacxona cHayaja pacTeT, JOCTHras MakKCHMY-
Ma npu =13 a sarem mHauunaer ymenbmatpcsi. Koun-
YCCKHe CXOAMILUHECH HAacalKH NPHMEHSIOTCH B TeX cayvasx,
Korfa HeoOXOAHMBI GOJiblllasi CKOPOCTb HCTEUEHHs, 3HAYH-
TeqpHasn AaJbHOCTL HoJera cTpyH W OoJablias cuia ee
yAapa, HampHMep B NOXKapHHIX CTBOAAX, THAPOMOHHTOPAX
H T. A

Konuuecknit pacxogsmmiics nacagok. CTpyst XKHIAKOCTH
npH BXoAe B HACaJOK HMCHHTHIBAeT 3HAYHTEJbHOE CIKaTHE,
3aTeM pacCIIHPsieTcs M 3amojHsieT Bce ero ceueHue, Beaex-
CTBHe CO3/laHHs OGOJBLIOr0 BaKyyMa YyBeJHUYHBaeTcs BCa-
chiBalollag cnoCOGHOCTh PACXOASIIErocss Hacajaka Mo Cpas-
HCHHIO C IHJAHHAPHYECKHM. DTO 03HAYaeT, 4TO NPH OAHHA-
_ KOBBIX JIHaMeTpax BXOJHBIX OTBEPCTHH H CHJIe Hamopa
uepes PAacXOMAILHNCA HACaA0K GyJer MpoTekaTs GOJbIIHF
ob6beM KHIKOCTH, 4YeM 4Yepe3 HHJIHHIPHYECKH, CKOPOCTb
e Ha BHIXOJle H3 pacxojdulerocs Hacajika OyJleT MeHblle.
Kosdhdumentsl HCTEUEHHS JJig 3THX HACAaAKOB, TaK XeKak
¥ INg KOHHYECKHX (CXOASIIHXcs), 3aBHCAT OT YIja Ko-
HYCHOCTH. YBeJHuYeHHe pacXofia Habuaiojaercs NPpH yrae
KoHnycHocTH J0 8° B JlanbHeHUIEM HacajOK Imepecraer
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Puc. 28. Hmsepcus ctpyn

pa6oTaTs MNOJHLIM CeYeHHeM, H HCTEUCHHE NPOHCXOLHT
KaKk H3 OTBepCTHA B TOHKOH creHKe. Cleayer oTMeTHTb,
4TO TpHBEJeHHOe B Taby. 9 3Havenne Koadduuuenra
pacxoia, OTHOCHTCA K GoJblieMy BLIXOJAHOMY CedeHHIO
Hacasika. Ecam ke oTHecTH 3TOT K03(hHIHEHT g BXOJHO-
My CEYeHHIO, TO OH OKa)XeTcsl 3HAUATeNhHO GoJblle W Mo-
Ker poctHruyTh 2—3. KounyeckHe pacxopsimigecs Hacaj-
KH TIPHMEHSIIOT KAax KOHCTPYKTHBHEIE SJIEMEHTH B HacOCax,
THAPO3JIEBATOPAX, BOAONPONYCKHBIX TpyGax pamb6 m nao-
THH, re Tpebyercsi cBeCTH A0 MHHHMYMa CKOPOCTh HCTe-
YeHHS] H KHHETHUECKYIO SHEDPTHI0 B OTXOMASIEM IOTOKE.

Kononaanbuuiii Hacalnok BuinosHsieTcss NpHOAHIHTENb-
HO 10 NPO(QHAI0 €CTECTBEHHO CXKHMalOLIeHCs CTPYH, BHTE-
karouei u3 orBeperua. Takas ¢dopma Hacajka ycrpaHser
CXKaTHe CTPYH H CBOAMT [0 MHHHMYMa THApPaBJHYECKHE
conporusienns. B KoHouaaabiom Hacaake Ko3(QQHIHEHTH
pacxona H CKOPOCTH Goabllle, dYeM AJsi BCEX JIPYrHX Ha-
cankos. Takol macafnog obecneynBaeT CKOPOCTh HCTEye-
HHSL H B NOATOpPa pasa YBEJHUHBAETCH PacxXol MKHAKOCTH
10 CPaBHEHHIO C pPACXOJIOM M3 OTBEPCTHS B TOHKOM CTEHKe.
[TpaMenenne KOHOHAAJBHHX HACAJKOB HECKOJBKO OrpaHH-
YHBAETCH H3-3a CJOXKHOCTH HX H3TOTOBJEHHS, ONHAKO JJIf
MOJNy4eHHA MOIMIHBIX AAALHOGOMHBIX CTPyii CJejyeT pexo-
MEH/JI0BaThb HMEHHO TaKHe HacalKH,

3navenns KoaQPHUHEHTOB MECTHOTO  CONPOTHBJACHHA,
CaTHA, CKOPOCTH H pPacXofa, OTHECEHHHX K BHIXOJHOMY
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CeUeHHIO ANA OTBEPCTHS B TOHKOH CTeHKe H AJNA pasaHu-
HBIX HACAAKOB, yKa3annl B 1abJ. 9.

Ta6auna 9. 3uauenus K03pPHUHEHTOB HCTEUCHHA HI oTBepCTHIA
H HacaaKkoB

Tun oTpepcTHA HAH Hacalka & B [ B

Kpyraoe orseperie B TOHKOH CTeHKe 0,06 | 0,64 | 0,97 | 0,62
Brewnuil WHIRHAPHYECKHA HACAL0K 0,5 | 0,82 | 0,82
BryTpenuuii 1pJHEAPHYICCKHI HACALO0K 1 1 0,71 | 0,71
Konuvecknit cxonsmufics nacaiok, 0=13° 0,090,981 0,9 | 0,94
Kouunueckuit pacxoasuiuiics Hacaiox, 0=8"1]3,45| 1 0,45 | 0,45
Konoupansnufl HacaloK 0,06 |1 0,98 | 0,98

McTeuende MHUAKOCTH M3 HEKPyrabix OTBepcTHit. B 3a-
BHCHMOCTH OT (JOPMBI OTBEPCTHSI, Uepes KOTOPOe NpPOHCXO-
JMT HMCTeucHHe, noNepedyHoe CeyeHHe CTPYH Nperepnesaer
pasanunble uamenenus. Hanpumep, ceyenue cTpyH, BHTEKalo-
miefi M3 TPEYroALHOrO OTBEpPCTHA, npHoGperaeT GOpMy TPH-
JIMCTHHKA; TIPH HCTEYEHHH uepe3 KBajJpaTHOe OTBEpCTHE —
kpecroobpasuyio (puc. 28), -uepes Kpyryoe NpH HECOBep-
LIeHHOM  CXKATHH — SaAaunTHucckyio. Hamenenne ¢opmul
CTPYH B OCHOBHOM BH3B4HO JIeHCTBHEM CHJ [OBEPXHOCT-
HOrO HaTsIKeHWs. OTO SBJCHHE HA3bIBAcTCss HHBEpCHCH
cTpyH. B nanpueiimieMm Qopma nonepeyHoro cCeveHHs mo
AJHHE TPy HE OCTaeTcsi NOCTOSHHOH, OHa MOA AeficTBH-
eM CHJI TMOBEPXHOCTHOTO HATSIMKCHHsL NOCTOSHHO MEHACTCH,
KaK 3TO ToKasaHo na pHcyHke. Hcexoass W3 CKa3aHHOTO
CALYeT, uTO AJs NOJYueHHs AaibHOGOHHLIX CTPy#t Heo6-
XONMMO HCIOJAb30BATh HACAAKH C KPYrJibiM ceuenleM, B
KOTOpHIX MACHCTBHE CHJ NOBEPXHOCTHOrO HATSNCHHRT B3a-
uMHO ypaBHoBemnBaercs. Hacaaku ¢ HEKpYrJbiM cede-
HHEM HAXOAAT NpHMeNeHWe s moJyueHHs (OHTAHHBIX H
pacnbiieHHHX CTPYH. -

§ 21. Hacaaku pjs MOXApHLIX CTBOJOE.

Ilns moayueHHs AajibHOOOMHbIX CTPYH, 06JanaiomHX
GonbIIOH yAapHOH CHIOH, B TIOXKapHOfi TEXHHKE HCNOJb-
3yloT pyuHbie ¥ JadeTHble CTBOJMN ¢ PAsAHIHHIMK Hacal-
KaMu. Y pyuHBIX CTBOJOB JHaMeTp HACaLKOB 13, 16, 19,
99, 25 MM, y aadernbix — 28, 32, 38, 50 u 65 MM,
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Puc. 29. Cxema nacauxa nomap-

HHX CTBOJIOB
—
P 30 ¢
uc. 30. Cxema ycrnokoHTeseil
pacnuanTens TR N
a— TpyGuaran dopma; 6 — TpyGua- @’_

To-pajHasbHan; & — PagnanbHas

¢/ - g 9

B Hacajgke moTeHUHaJsbHAasi SHEPTHA JaBJieHHS npeob-
pasyercss B 5Hepruw apHKenus. [na npuaanus crpye
GoJILIIOH CKOPOCTH JHAMETDP BBIXOAHOIO CEYeHHH Hacajka
JoJiKeH OHTb MeHbIIe JAHaMeTpa Kopnyca TOXKapHOro
cTBOJIA,

Tunuunas ¢opMa HacaJKa, JAalOUIETO YAOBJAETBOPHTENb-
Hoe KayecTBO CTPyH, mokazaua Ha pHc. 29. Konnueckas
uacTh Hacajlka ¢ yrJoM KouycHoctd 0=13° mnepexoaur B
LUHJHHJPHYECKYIO, JJHHA KOTOPOH Y PYYHHX CTBOJOB IIpH-
6aH3HTENILHO paBHa pasMmepy OfHOTO AHamerpa, a y Jader-
HBIX CTBOJIOB — %/3—3/; JHaMeTpa BBIXOJHOrO CeYeHHA Ha-
cagka. Ha koHule uuanHApHYeCcKOH HacTH Hacajika oObg-
HO Jielaercsd KOJblieBasi BHITOYKA JJs 3alIHTHI BHIXOAHOM
KPDOMKH OT BO3MOXHBLIX MEXaHMUECKHX INOBpeXJeHHH, NpH-
BOJSAILKX K YXYAILLCHHIO KayecTBa cTpy#. Konngeckas dacrtp
Hacajka To3BOJfAeT CHH3HTbH MOTEPH SHEPTHH NpH mepexoje
MbEe30MCTPHUYECKOTO HAMOPA B CKOPOCTHOH, a UWJAHHAPHYEC-
Kag 4acTh CAYIKHUT JJIs YMEHBIICHHS CIKATHA CEUEHHS CTPYH
npH BHXOJe H3 Hacaika. Ha xauectBo crpyn Goablloe BJIH-
siHHe OKA3BIBAIOT TaKXKe VCJOBHA MOAX0Ja BOAH K Hacaj-
Ky. Boma momxnHa moAXoAHTh NPAMOJHHETHHMH CTPYHKaMH,
Tak Kak BpalllcHHe MOTOKA BOKPYr CBOEH OCH H BO3HHKHO-
BeHHEe [EeHTPOOGeKHHX CHA CNoco6CTBYIOT — pa3apoObaeHHI0
cTpyn. BpalllenHe noTOKa NPOHCXOAHT NPH NPOXOXKACHHH
BOAbl B HaruGax NOABOAALINX TPyGOMpPOBOAOB BCJEACTBHE
pasHocTH AABJEHHH HA TPOTHBOMOJOXKHBEIX CTEHKaX TPYOHI.
Ilas ycTpaHeHHs 3THX SIBJEHH{i B CTBOJIAaX MOTYT yCTaHaB-
JHBAThCA CMeNHaJibHBle YCTIOKOHTENH, pasbuBaionine obilee
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ceueHHe MOTOKa Ha HeckoabKo uacreff, yTo cmocoGeTByer
BOCCTAHOBJIEHHIO OCCCHMMETPHYHOTO pPacnpeieyieHHA CKOpOoc-
crefi B motoke. B KoHcTpykuun ycnokourteaeir (puc. 30)
JOOJIJKHB BHINOJHATLCA CJAeiyIiOoliHe YCJOBHA: njomaib BCEX
€ro CeKUHi mosKHa GbTh OTHHAKOBOM, a ANHHA KX AOC-
TATOYHOMH Aas TOro, YyTo6n cHOPMHPOBATE NOTOK H CHEJATh
ero napannenbHOCTPYHHEIM, 4TO cooTBeTcTByer 10—15 nua-
Mmerpam cekuuii. KoHuw yenokounresefi KoJXHHB GHTh TIL2-
TEJILHO 320CTPEHbl, 4 JIOBEPXHOCTb HX AOJXKHA OBITL IJ13IKOH.
IToTok no BHIXOJ€ H3 YCNOKOHTEJH nepejl HacaaxoM BOJIKeH
ObITh «06:KaT» HA BEJHYHHY MJIOLLA/IH NONEPEYHOro CeyeHHs:
' CTEHOK YCNOKOHTEJS; 3TO HCKJIOYaeT NOSBJEHHE AONOJHH-
TeJbHBIX 3aBHXPEHHH H Da3PLIBOB NPH BHE3ANHOM pacllH-
PeHHH.
B npaxTtuueckux pacgeTax AJsi onpeleneHns pacxoja
JKHAKOCTH H3 MOXAPHBIX CTBOJIOB HCHOJB3yercsi Gdopmyna
(41), KoTOpYIO MOXKHO 3amHCaThp B CJeLyIOlIEeM BHAE:

Q=pV H, (43)

e p—po)2g B HASHBAETCH MPOBOAMMOCTLIO HACAAKA,
Hanop nepex macazkom yno6GHo onpeienats mo GopMy-
Jie
H=8@, (44)
KOTOpas aHanoruusa sHpaxenxio (42) w B koropoit § pasuo:
S=1/p* 0*2g=1/p?

onpejenser CII-ID COTMPOTHRJAEHHE nacanka.

3uavenusi npopoauMocTefi p ¥ conpoTuBieHnii S Haca-
IKOB npu p=1 aas onpenenenus pacxoia Q, BLIpAaMKEHHO-
ro B a/c, u nanopa H — B M Boj. cT., AJS MOXKAPHBIX CTBO-
JIOB npHBoAsiTcH B TabJ. 10,

TaG6awua 10 3uauexus conporuBieHui (S) m nposoaxMoctedi (p)
HACAAKOB

d, um F. o d, MM s P
13 2,89 0,588 28 0,135 2,72
. 16 1,26 0,891 32 0,079 3,56
19 0,634 1,26 38 0,04 5,00
22 0,353 1,68 50 0,013 8,77
25 0,212 2,17 65 0,0046 | 14,74
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§ 22, HcreueHHe XHAKOCTH 4epe3 KOpPOTKuE
TpyGonpoBoanl

Ipu ruzpaBAHYECKOM pacyere KOPOTKHX TPyGonpoBo-
108 HeoOXO0AUMO YUHTHIBATH KAK MECTHBIC ToTEepH Hanopa,
TaK W NOTepH HANopa M3-3a TPeHHs no JiHHe TPyGonposo-
Aa. PaccMOTpHM YCAOBHA PaGoTH KOPOTKOro TpyGonposo-
Ia, npeicraBjeHHoro Ha puc. 31, . onpeiensm  pacxop
IPH MOCTOSHHOM YpPOBHE XHAKOCTH B peaepByape.

Coctanm ypapHenue Bepuyanu jna ceuesufi [—[ u
II—II orHOCHTEe/NBLHO NJOCKOCTH cpaBHeHns (0—O0 npu He-
TEUEHHH XHAKOCTH H3 TpybonmpoBsojaa B atMocdepy:

9

2

“ NS
" ew" 2 '

2g
OGosuauuB aefictylomuit Hanop H=H,—H, n yuars-

Bas, yrto v=0, v,=v, NOAYyIHM

H=uvY2g + Zh. (45)

O6uue noTepw Hanopa onpefendM Kak cyMMy TOTepb
SHEPrHH MO JJHHE H B MECTHHIX CONPOTHBJIEHHSX:

PL
H o
1+pg’+

I v ot
Th=A— 2g + 2L 2g "
[MoncraBus 310 3uayeHune B dopmyay (45), momyunm
! v?
= S—r z T .
H= (143 +2e) 3
H3 storo BelpaxeHHss HafjeM CKOPOCTL HCTEUEHHS
1
= /2 .
°=Vitauarse ' ¢f

OGosnavas Ko3(pHUHEHT CKOPOCTH 4epe3 ¢, HamHieM
ero 3HnayeHHe

1 R |
= e e HIH =g
LA Vi i w7 Y =YL
rie Lo=M/d+Zt —kosdpuunenT conpoTHBAEHHS cHCTeMH. IToayunm
dopMyay, Henoasays f:

v=0 'lfz gH .
TOI‘JI& pacxonm SKHOKOCTH COCTaBHT
Q=po VagH, (46)
rae p=¢ — Ko3pPpauHeHt pacxoja. ’



Pic. 31. Cxema k ruHApaBIHvC-
CKOMY pacueTy KOPOTKOro Tpy-
Gonposoaa

IIpumepaMu KOPOTKHX TPYOONPOBOAOB MOTYT CIYKHTH
cuoHb, BcachBalomHe TpyGONPOBOALI HACOCOB, CHCTEMHI
aBapHAHOrO CJaWBa XKHAKOCTEHi H3 pe3epByapoB H anmapa-
TOB H T. [L.

Hcnoasays dopmyay pacxoia, MOXKHO ONPeLe/IHTE BpeM s
onopoxHenusi pesepsyapa obbemom W mnpm nocrosiniHom
U3MEHEHHH YDPOBHA XHJIKOCTH B HeM OT INepBoHayaJibHOro
3navyenus H,=H po xoHeunoro Hy=:0.

Pacxox MAKOCTH B HA4aJbHBII MOMEHT CJAHBa NPH Ha-
nope H 6yner Q=pw2gH, npu noJHOM ONOPOIKHEHHH OH
G6yzer pasen nyaio. Beauunny cpemnero pacxojla paccuu-
THBAKT Kak MNOJYCYMMY TMepBOHAYaJbHOr0O H  KOHEYHOro
pacxoios, .T. e.

Qp =0,5Q.
Orciona Bpemsi ONOPOXKHEHHS pesepByapa HaXOAAT IO
OTHOLIEHHIO
lon =2W/Q.
Ouo B nBa pasa TpeBbILIAaeT BpPEMA HCTEYEHHyi TAKOro Ke
ofbema JKHAKOCTH NPH TOCTOAHHOM Hamope.



