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K PACYETY NMPOLLECCA HCTEYEHMSI KHMNAWEN BOLbI
YEPE3 L{HWJIMHAPHYECKHE HACAILKH C YYETOM
runpABnqucKnxlaTEmuonnHAmancxux
COOTHOWEHHH

A A Fy'quEH-OK '

(Hpenc"ras.ne}ia HAYMHBIM CEMPI'H!a'DOM katheapst AT.HJIH) ,

, B [1] mposeneHo ONBITHOE: onpeneJIeHHe KapTHHB - HK3MEHeHH naBJe-
 HHSl IO JJIHHE IHMJIHHAPHYECKHX HacalKOB Pa3HOM JAJHHBL H Pacxoja TpH HC-

TeYeHHH KANALIEH BOABI M /sl CPABHEHHs pE3YJbTaTOB XOJOAHOH BOJBL.
Huxe B ab3ane a) ZL210TCsL CBEJIEHHs! 1O OTBITaM C XOJIONHON BOAOH, B a63a-
11e 6) — ¢ Xunsiei BOAOH.

‘KapTtnHa H3MeHeHHs NaBJIEHHS TIO JTHHE HacanKa

a) TIpOMCXOAHT MOJHOE CHHKEHHE JABJEHHS BO BXOJLHOM ‘CeUeHHH,

6) He NPOMCXOJUT MOJHOTO CHHXEHHsl AABIEHHs, a YCTaHAB/INBACTCH
JaBjenue pgx (puc. 1).

Pacxon uepes umnﬁnpnqecxne HacanKn )
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’ Puc. l’ ,
a) ONHITHBE NaHHBIE nonyqenm IJIsi KOHTPOJSI TPABUJIBHOCTH OMBITOB.
pESYJIbTaTbI ONBITOB COTJIACYIOTCA C HMEWINMHUCA B JIHTEII)aT’ype JIaHHbIMYI .
‘ 6) BeJHUNHA pacxola MeEHbHIE HO CpaBHeHI/IlO C pacxon0M XOJIO]IHOPI
" BOJABI, HO 3HAYHTEJABHO 6OJIbUIe 1-I(E‘,M 1o TepMOIIHHaMI’I‘IeCKOMy pacquy no
- opmynam anuaGaTHOTO paCIIMPEHHS. :
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AHanu3 pesy/bTaTOB ONBITOB NOKA3aJ, YTO BEJHUYHHA CHHXKCHHAA IaB-
JCHAA 0 ppx NMPH HCTEYEHHH KHUISHIEH BOJABLI OKA3BIBAETCS CBSI3AHHOH ¢ Be-
JUYHHOH ONBITHOTO 3HAYEHHs Pacxo]a H3BECTHOMH @opMynon THIPaBIHAKH

Cax

e R | 1
Prp 2.9-10° ' )

3aech: P1—Ppx — BEIHYHHA CHHKEHHS [aBJCHHS, 6ap,
v’ —yIenbHHHA o6beM KHOAMIed BOAB, M3/Ke,
Cpx — CKOPOCTb NOTOKA BO BXOJHOM CEYEeHHH, M/Cex.
3HaquHe CKOPOCTH NMOTOKA BO BXOAHOM CEUEHHH MOXKET ObITh Onpefe-
JEHO U3 3aBHCHMOCTH
= g,-v" 10* mfcex, : (2

rle gy——OIIbITHaH BEJHUYHHA YJIEJbHOTO Pacxona, rce/cm2 cex.

Pesyabratol no (1) u (2) corsacylores Mexay coGoil B npegesax
TOYHOCTH ONBITHHIX pesyabTaTtoB [l]. CnepoBaTenbHO, HECMOTPSA HA TO, UTO
IIPOMCXOAUT NPOIECC UCTEUEHHA KHUIALIeH BOALI, BO BXOAHOM CEUEHHH IOTOK
KHISeld BOAEL €UIe -He CONEPKHT NapoBoil (asbl, XOTH H3-3a CHHKEHHS
NaBJIEHUsI TeMIlepaTypa B NOTOKe BHINE, YeM TeMIepartypa - KUNEeHHs NpH
JaHHOM [aBJieHWH. Bennuuna neperpeBa }Kunxocm\6yne1‘ paBHa

Jlnst coXpaHeHHs Ieperpetoro COCTOSIHHS B JKHIKOCTH, KAK H3BECTHO,
TPeOyIoTCE 0COOble YCJIOBHSI: CIIOKOHHOE COCTOSIHHE YKHMIKOCTH, HAJIHYHE
HI€AJTbHO YHMCTOH XKHAKOCTH M Ap. B ycjoBHSX HCTedeHHs 3TO He cobJio-
IaeTcsd, M II03TOMY BHYTDH Hacalka AOJKeH BO3HHKATb nponecc o6pasoba-
HHUS mapoBod (asel. [y npoTekaHusl mpolecca HYXKHO BpeMs, I03TOMY BO
BXOJHOM CEYeHHHM HacajlKa IIOTOK ellle He COAepXHT napoBoi ¢asul. [lo
iasHbpiM [1], nponecc napoo6pasoBanuns, BOSHUKHYB BHYTPH Hacanka, BCIel-
CTBHE MAaJIOTO OTpPe3Ka BpPEMEHH HAXOXKJAEHHS YacTHI[ KHIAKOCTH BHYTPH
KODOTKHX HacaAKOB He YCHeBaeT MOJIHOCThIO 3aBepIIUTbCsA. B aTom caydae
TeMIepaTypa notoka t okaspiBaeTcs BHIIIE, UeM TeMHepaTypa HacChlILEHUs tp2
IPH IPOTHBOJAABJEHHH .

OTtHoenne

t - tﬂz
XapaKTepH3yeT CTelleHb 3aBepLICHHs Npouecca napoo6pasoBaHus.

B [2] nokasaHo, 4TO mporiecc HEPABHOBECHOrO HCTEUEHHS KHMSAMIEH BO-
Abl TIPH- HEMOJIHOM CTENEHH 3aBeplieHHd Hpolecca napooOpa3oBaHUsT MOXKET
6eTe moctpoen B P—VY pmarpamme (puc. 2). Ilaanumerpupys miaoltanb
npouecca pacuupenns 12;34 nojayyaem BeJHUHHY KHHETHUECKOH 3HEPTHU
B NIOTOKe B MmacumTale AHATPAMMbI

I3

Ps - -
-_ j'vdp = Mf'S!2}134‘ ‘ ’ (5)

3nece: M, — macmitab nuowmany, xem/cu®,
S —maowans, cm?, :

B cuay ycaosus : ,
Bblx = ‘/ j]( 'Udp) M/CeK, - (6)

3 (5) HonquM

Conx = VQM]‘ Sionss M,/Cel{, | (7)
OTKyAa '
Canix Kl
8y = , ‘ (8)

Vouy- 108 CM2-CeR
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HUA HE YYMTBIBAeTCA THIApaBJHYecKoe (6e3 u3MeHeHHA 00beMa) CHUXKEHHE
AaBJieHHsi BO BXOJAHOM ydyacTKe Hacajka. Jlis ycTpaHeHHs 3TOH TOTpelHo-
CTH B RaHHO# paboTe OblIM MPOBEdEHBl . DPACYEThl METOAOM MOCTENEeHHOTro
IpuOJHKEeHNs Opolecca HCTeUEHUsT KUUAel BOAL ¢ NOMOJHHTENbHLIM Yue-
TOM TUAPaBJAHYECKHX COOTHOLICHHH BO BXOAHOM CEYEHHH ydUacTKa Hacajka,

B> cusy HepaspreIBHOCTH NOTOKA PACXOA MO AJHHE He usMmeHsiercs. Ilo-
TOMY [0 HaWJEHHBIM 3HAaUEHHSIM W3 TEPMOJMHAMHUECKUX COOTHOHICHHIE
 lapaMeTPOB IIOTOKA MOXKE€T ObITb OmNpelesieHa BeJHWYHHA CHUXKEHHS AABJIe-
HUSl BO BXOAHOM cedeHuu (dopmyas 1, 2). HaHeca nuHuio mamgeHust 1aB-
JIeHUd B Haya/JbHOM YYacTKe Hacajika 1—2', cTpOHM HeHCTBUTENLHBIM npo-
[(eCC pacIlupeHHs] BHYTPY Hacaaka B nepBoM npudmmkenuu. 1o yrouneHHOH
KpuBOl npouecca Ha P—Y pguarpaMme nyteM NMJIaHUMETPHPOBAHHSI CHOBA OI-
penesisioT BeJHYHHY CKopocTH (7) yaeabHoro pacxopa (8). Haiinenuble sHa-
. YyeHus pacxona OyAyT MeHbllie B3SiITHIX 32 MCXONHblE JaHHble B HauyaJje pac-
geta. [109TOMYy nOBepOYHBIN pacyer HYKHO NPOBECTH BHOBb, B3SIB 32 HCXOM-
HEI® JNaHHble NOJYYeHHBIE MOCJe MEPBOTO YTOUYHEHHS pesy/bTathl. 3arem
pacuyeT NOBTOPSAETCS MO NOJYUYEHHS COBMNAAAICIEUX Pe3y/bTaToB.

Ha puc. 3 mpuBeneHs pe3ysbTaThl pACHETOB IO YKA3aHHOMY METOLY
pacxoia KuMnsulenl BOALI Yepe3 [UJMHAPHUYECKHE HACAAKH C HavaJbHLIM
AaBjenuem p, = 9,81 6apa B paHoH ¢ npoTuBoAaBieHHeM py = 0,98—
—8,8 6apa ¢ pasMYHON CTENEHbIO 3aBEpPLIEHHSI Tpolecca napoodpas3oBa-
uusi: £ = 0,0% — ucreyenne xosoaHoH Boabl, &= 100% — cayuaii paBHO-
BECHOIO aJnabaTHyeCKOro HCTeYeHHs, CJAyuad HeloJIHOTO 3aBepLIeHusi IpPO-
necca mapoo6pazoBanua — 1,1%, 3,33%, 5,64%, 11,8%.

Kaxk BumHo u3s puc. 3, naxe npu HeGOJbIINX 3HAYEHUSIX CTENEHH 3aBep-
lieHus npouecca napoobpasosanusi (¢=3,33%), pacxon yMmeHbmaerca 6o-
Jiee yeM B [Ba pasa.

3akawuenue

Ilpensioxken meTom pacuera mpolecca HCTEYEHHS KHUMSIIEN BOIbLI, ydH-
THIBAIOLUA OCOOEHHOCTH THADABJAHYECKHX H TEPMOAHHAMHYECKHX 3aBHCHMO-
CTeldl B NMOTOKE NPH HCTEUEHUH KHMSIIEH BOILI.
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