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£ — K03 PHUUHEHT THAPOIHHAMUUECKUX TIOTePb Ha ydacTKe BBIXOJHOe cede-
HHe KaHa/ja — KPUTHUECKOe ceueHHe; S,— TOpIoOBas (CO CTOPOHBI Iepe-
Hero TOpIa) IOBEPXHOCTb TOpPeHHA; Sy -—CyMMapHas MOBePXHOCTb Trope-
Hud;, ¢ (A), w(A), T(X)— rasonuHamMuuecKHe GQYHKIHH; pPor, Poxp — IHOJHOE
IaBleHHe Ha BBIXOfle M3 KaHa/la W B KpHTHYeCKOM ceuyeHuH. Ilo m3BecTHO-
MY 3HaueHHI0 KO3(p(PHIHEHTAa OTHOCHTEJBHO CKOPOCTH MOXKHO OIpeNeNHTb
KOoJnuecTBeHHOe 3HaueHue nojumMepoB @ (A;) u D(Ag). OtiaHuuTenbHas
oco6eHHOCTh (yHKuun @ (A) maa KaHAIOB C KOMIEHCATOPOM H 0e3 KOM-
NeHcaTopa B IepenHell 4acTH GyAeT COCTOATb (B COOTBETCTBHH C 3aBHCH-
MOCTSIMH [JIsI CKODOCTH TOPeHHsI B TypOYJIeHTHOM IIOTOKe (4)) B pasJyMuuH
IIOPOTOBLIX CKOpOCTEl TYpOY/JeHTHOTO TOpPEHHSI.

ITo coorHomenusim (16) u (17) MOXKHO ONpene/UTh BeJHYHHY B3MBIBA
JaBJeHHsl, OOYCNOBJEHHYIO TYypOY/JeHTHBIM TOpeHHeM H THAPOJHHaMHYe-
CKHMH IIOTePSIMH, H BBIOPATh HCXOAS M3 3TOrO ONTHMAJbHbIE pas3Mephl
KaHasa K-CHCTEMBL.
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O CKOPOCTH NANEHNHSA BABJEHUSA
NPy BBOIAE B NOJY3AMKHYTbIM OBHEM
OXJAKIAWHWIErO BEUWIECTBA

L. T. Epoxun, 0. H. ®edopos
(Mocksa)

B Hacroduiee BpeMsl OZHOH H3 aKTya/bHBIX H BMeCTe C T€M CJOXKHBIX
3aJau SIBJISIETCS H3yyeHHe 3aKOHOMEDHOCTeH ralleHHs KOHIEHCHPOBAHHBIX
CHCTEM.

KisBecTHO, UYTO YyCTOHYMBOe rallleHHe KOHAEHCHPOBAHHBIX CHCTEM JO-
CTHrAeTCsl IPU OMNpeJeNeHHbIX KPHUTHUECKHX 3HAUEHHSX CKOPOCTH INafeHHs
J1aBJIeHHs] B I0JIy3aMKHYTOM oGbeMe. [1Js BBIBOZA KPUTHUECKOTO 3HAYEHHS
CKOPOCTH cOpoca [AaBJjeHHsT BOCIOJB3YeMCs BhipaxkKeHHeM [Js HecTallHo-
HapHO# cKopocTH ropeuus [1]
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CkopocTh crnaja faB/eHHs OJsi BHIGPAHHON MapKH K-CHCTeMBI M JaH-
HOro IOJY3aMKHYTOro oGbeMa (B Clydae OCYIIECTBJEHHS TalleHHs IyTeM
BIIPbICKA B NOJNY3aMKHYTLIH 00beM OXJa)KIaIOLIero BellleCTBA 3aBHUCHT OT:

— KOJIHYeCTBa BBOJUMOI'O B IIONY3aMKHYTHIH 00BEM OXJaxk[aloLlero
BellleCTBa M €ro yIeJbHON TEIJIOTH MapooGpa3oBaHUd;

— CKODOCTH M YCJIOBHMH BIIPHICKA OXJaXJalOUIero BeLleCTBa;

— CKOPOCTH HCNapeHHs] OXJa)KIaIoIlero BellecTBa.

EcrecTBeHHO, yem 0o0Jjlee pallMOHAJBHO BBHINOJHSIOTCS YKa3aHHBE YC-
JIOBHSI, TeM MeHblllee KOJHUYECTBO OXJa)KJaloIero BellecTBa MoTpebyercd
I/ YCTOHYHBOrO ralieHHs K-CHCTeMbl. Kak cienyeT M3 OTMeueHHHIX (H-
3HYeCKHX COOOpaxKeHHH, pacueT HeOOXOAHMMOIO [Js YCTOHYHMBOIO TrallleHHs
KOJIHYeCTBA OXJaXKIaIOLIero BelleCTBAa B IPHHLHIE TaKXKe JOKEH CBO-
IUThCST K ONPelleJIeHHI0 CKODOCTH cnaja AaBieHHd. IlpuueM Bec oxmaxpa-
IOIero BellecTBAa OyleT MAOCTATOYHBIM, €CJH CKOPOCTb Clajfa JaBjeHHUs
Oyzer Gosbllie X paBHA KPHTHUECKOMY 3HAUEHHIO, T. €.

dinp  [wmp’ PP
dat -~ 2av

CKOpOCTb cltaga AgaBJeHUd MOXKHO IpeACTaBUTL B BHE
dp. _ Ap

rge Ap—rayOuHa c6poca AaB/leHHs NJs Majloro HNpOMeXyTKa BpeMeHH;
At — IPOMEXKYTOK BPEMeHH, CyIeCTBEHHO 3aBHCALINH OT CKODOCTH BIIPLICKA,
CMeIleHHs W MCIapeHHs OXJaxIalollero BelllecTBa.

Takum o6pa3oM, IJs OIpefesNeHHs CKODOCTH claja JaBJjeHHs HeoO-
XOIHUMO OIpeleNuTh IIyOHHY cOpoca JaBjeHHs A5 MaJjblX NPOMEXYTKOB
BpeMEeHH Mpolecca raueHus. I'ny6uny cbpoca [AaBjeHHST MOXKHO oOIpeje-
JUTHL M3 COBMECTHOI'O pelleHHd ypaBHEHUM  COXPaHEHHS 3HepLHUH U Belle-
ctBa. Ilpu 3TOM TepMOJMHAMHUeCKHe KOHCTAHTH paboueil cMmecH (Takue
KaK MOJIEKYJSIPHBIE BeC, SHTAJbIHSA, yAelbHasi TENJIOEMKOCTb IPU IOCTO-
SIHHOM o00beMe M Tra3oBas IIOCTOSIHHASI) ONpPeNesIOTCS YHUCJAEHHBIM Me-
TOJOM [2].

KosnnyectBO cMmecH, Haxonsiieecs B CBOOOILHOM oO6beMme, IOCJAe Haua-
Jla BIIPBICKa (CMeCh— 3TO Naphl OXJaXKAAIOLIEro BelleCTBAa IJIIOC NPOAYK-
THl TOpPEHHSsI) HAXOLUTCS NO dopMmye

Mme | Mupdt + | Myadt + Mo (ter) — |y dt, (3)

rle Muun— CEeKYHIHBIH NPHXON Napa B NOJY3aMKHYTHIH o6beM. B mpenrno-
JIO)KEHHH MTHOBEHHOCTH CMeILIeHHSI W paBeHCTBe CKOPOCTH HcrapeHus Oe-
CKOHEYHOCTH NPHXOH napa OyAeT paBeH npuxony oxJaanurens. Ilpuxonm na-
pa JIerko HalTH, eCJH H3BECTHbl CKODOCTb CMeIleHHs OXJafuTess C Ipo-
LYKTaMH TODEHHs, CeKYHIHBIH NPHXOJL OXJalduTess, Xapakrep ero apobJe-
HHUSI U pa3Mephbl KalleJb.
[lo pasmepy Kkamiu MOXHO NPUGJHKEHHO HAWTH BpeMsl ee HCIape-
Hus [3]
a?
fuen = D (Caon— € ) (1 + BREUESTR) )
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[Ipu wu3BecTHOM cocTaBe pas3fpoGJEHHOH MKUAKOCTH MOXKHO OIpeje-
JIUTb CKOPOCTb HCTIapeHHsi OXJIaJHuTeNsl.

He ocranaBnuBasicb meTaJbHO Ha HAaXOXKIEHHH CKOPOCTH CMeLIeHHUs
¥ ucrnapeHusi, OyaeM CUHTaTh, UTO BeJHUHHA NPUXOLA Napa sIBJsSETCS H3-
BECTHOM, TOrla PacX0J CMECH MOXKHO NpeICTaBUTh B BUIE:

y= ]/ £ FepL (R)pd [— p +%) + Fyp X

>< —_—

BBO}J,H B pacCMOTpeHHe MacCCOBBIe [OOJIU BeIleCTBa B KaMepe CropaHus

my . My My

YpaBHEHHUsI COXpPaHEHHA BelleCTBA A MNAPOB OXJaJHUTeJNsd U NPOAYKTOB
ropeHusa 3aluiieM B BHOE:

f Muon dt — f gx ydt,
p BII BII

my = | up, Sdt — f gr Yy dt + Mo (ten).
t

3314 BI
CooTHOLIEHHe IS MacChl CMeCH HMeeT BH[:
me (£) = my () + m+ (¢).

Hpennonaraﬂ, YTO MaAcCChI HpOﬂyKTOB ropeHua U BelieCTBa OXJaJuTe-
Jisi B MOMEHT IIpHUXOZla B IOJY3aMKHYTBHIH 00beM HeCyT MOCTOSIHHYIO 3Hep-
Tr'u1o, ypaBHeHHe COXpaHeHHUsd 3HEPruu MOZKHO 3amnucarTb Tak:
Ty T T,
My | Cor dT -+ My j'cde—mc j co.dt = 0.
0 0 0

BBomsi B paccMOTpeHHe YCJOBHYIO TeMmIlepatypy I¥*, mpencTaBUM YpaBHe-

HHe 3Hepruu B BHIE:
Tr T*

My jcvra,’Tqu,K f—mc fcvca,’T mcfcvch—O

rae T* — HekoTOpoe NpUO/IMIKEHHe K HEH3BECTHOH Temmeparype cmecd Te.
3a HavaJjbHOe nmpubaMKeHHe T* MOXKHO NPUHATH

Tr

1 +%"

C YU4eTOM IIOCJeIHEero COOTHOUICHHS YypaBHEHHe 3HEPrud MOZKHO 3alucaTh
B BHIE:

T*_

Tr Ty T*
e | eondT + my [CondT —me [ coedT — (Te — T*) Cpe =0
0 0 0

HJIY C yueTOM ypaBHeHus Mafiepa
Cy — Cp-

p' I

Tr Ty T*

m, 5 (cpr——- ——)dT + my ( CoxdT — m. S(cpc— pi)dt—
0 0

Wr
0

— cpemme (T — T*) = 0.

494



3aMenss COOTBETCTBYIOII[M€ HHTErpaJ/ibl BbIpaXKEHHSIMY. 3HTaJbIIMH, 3allu-
lIeM ypaBHEHHE 3HEepruH B BHIE!:

T*

TP
mo (I, — Sﬁ—dT)—}—mml,K—mc[lc (T*)+S§—dr] —
10 ) 0 ¢

- mc crvc (Tc — T*)
HJIH OKOHUYATEJBbHO

My 1y — SER" Tr ) + My I)K — M [10 (T*) + ':'\"T*] = C‘vcmc (Tc ‘—T*)- (6)
I/IMeH B BHAY ypaBHeHHE COCTOAHHUA OJid CMeCH U rasa

pc=chc R

e

()
.

U COOTHOILIEHHE [J1s OTHOCHTEJbHON BECOBOH MOJH OXJaIUTens

m. °’ (8)

r

ompefeauM u3 ypaBHeHHil (6)—(8) mepsoe mpuGaMKeHHe K TeMIeparype
T. W DaBJeHHIO JJisi KOHEUHOT'O COCTOSIHHSI CMeCH

TW=___ Y l b s
(1 + %) o (T*) o 9)
" ]r—iTr—f—X])K—(l-l“%)
pe” = (1 + %) coe (T) Pep

s nosmyuenusi 6ojiee TOYHOTO 3HaueHUs Tc U p., HEOOXOJHMO BMe-

cto T* 6patb T, MOJIyUEeHHOEe B TPeABIAYINeM NPHOJUKEHHH, N0O0H-
BasCh, UYTOOHI

700 —1T1™,

OTHOCHTEJIbHOE OaBJ€HHEe, paBHOE€ OTHOLIEHHIO KOHEYHOro K Haudya/IbHOMY
JTaBJEHHIO CMeCH, MOXKHO IpPpEeACTAaBUTb B BHUIE:

- _pc —l‘Lr chﬂc

Pr p‘c Tr mr
158)05¢

rne T. ompenensiercs U3 3aBUCHMOCTH (9).
I'my6uny c6poca maBieHHS MOXHO Ha#fTH MO COOTHOLIEHRI)

Bp _ pe—er ooz (1 gy,
Py Ly Me 4y

3Il6Cb npeanoJiaraeTcs, 4to 06’beM HeI/ICHapI/IBIlIeI‘OCSI KUOAKOTrO oXviaguTedad

He BJIUFGET Ha H3MeHeHHe p B CHJIYy ero MaJIOCTH. OTHOCHTeJIbHOe JaBJ/IcHHe

¥ TIyOHHy c6poca [aBjeHHs MOMXKHO IPHOJIHAKEHHO ONPENeJHTh U IPYTHM

CIoco60M, CyTb KOTOPOTO COCTOHMT B CJEAYIOIIEM.
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P=50 «I'[cm? P25 kI [cm?

w, Cp, B, Cp,
T I, kkarlke | kxaa|ke- kelk. |kxasnlke| Z I, kxaarlke | kkanr/ke- ke[k- |kxaxlke zZ
-epad «Monb | -2pad -epad «Moab | -2pad
%=0,5

2000 |—1517,9 | 2,473 22,743(0,5256 0,220(—15617,7 | 2,533 |(22,741/0,5256/0,220

1700 |—1675,3 | 2,3873 [22,745/0,507 | 0,220|—1675,2 | 2,4479 |22,7448/0,507 |0,220

1400 (—1828,5 | 2,2882 |22,757(0,484 | 0,220(—1828,1 | 2,249 |22,748|0,484 |0,220

1100 |—2019,7 | 2,1329 23,607/|0,458 l 0,220{—1995,2 | 2,2136 |23,099|0,4605/0,220

%=0,439
2000 |—1487,1 I 2,443 |22,995/0,5187|0,2296|—1487,0 | 2,503 |22,995,0,5187 0,2296

1700 |—1642,5 | 2,359 [22,998/0,500 (0,2296|—1642,5 | 2,419 |22,996/0,500 [0,2296

1400 —1794,1l 2,261 |23,0130,479 0,2296/—1793,5 | 2,321 (23,00 0,479 |0,2296

1100 [—1991,8  2,0996 |24,048|0,4545|0,2296/—1963,8 | 2,183 |23,451|0,4556(0,2296

»=1,0
2000 —1701,0, 2,6425 21,342/0,5666|0,165 |—1700,8 | 2,7072 21,341‘0,56660,165

1700 |—1870,0 | 2,551 121,3440,544 0,165 |—1870,0 | 2,6156 ,21,344}0,544 0,165

1400 |—2032,5 ’ 2,4456 |21,347 0,5183'0,165 ]—2032,8 | 2,5102 21,345i0,5183 0,165

1100 |—2200,4 | 2,3104 ’21,541]0,4899‘0,165 \—2193,0 ‘ 2,3814 \21,405\0,489 |0,165

Vs ypaBHeHus sHepruum _
dQ— I, — Iz — vdp, (10)
rae
Ie —me 1.,

12=m;x'1)x+mr '11‘,

MOXHO OIpeldeNUTh IIyOHHYy cO6poca naBjeHHS. B npeanosoXeHWw OTCYT-
cTBHUA BHewHoro temnoo6mena dQ=0 ypasBHeHue (10) mpumeT BHA:

dp /c—[E

Hcnonb3ys TabauuHble WM rpaduyeckHe naHHble (CM. TabJully), BbIOH-
paeM 3HTAJbIHI0 CMeCH [, TakKo#, uTOOBl YAOBJETBODUTL YPaBHEHHIO
COCTOSTHUS

Pe Ve

M3 nepenama naBieHHs MOXKHO Ha#iTH p. s DasHbBIX MOMEHTOB BpeMe-
HH, TOTZa CKOPOCTb cOpoca faBjaeHHsl OyneT paBHA
P (tp)—pg tp_y dp
At dt
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P=10 xI'[cm? P=5 kT'jcmd

Cp, Cp,
Kkkanlke kKkaajke- | Kelk- | Kkaake- z Kkkanajke. | Kelk- | kkazrjke. V4
! -epad * MOLD -epad KKaKe -epad «MOAL -epad

—1517,4 | 2,6134 (22,739 0,5266 {0,220 |—1517,0 | 2,6742 |22,738} 0,525 |0,220

—1675,2 | 2,528 (22,743 0,507 10,220 (—1675,2 | 2,5886 (22,743| 0,507 (0,220

—1827,9 | 2,4292 |22,745( 0,484 (0,220 {—1827,9 | 2,4898 {22,744 0,484 |0,220

—1981,1 | 2,3058 |22,819] 0,4611 (0,220 |—1978,4 [ 2,3688 {22,764 0,4615 |0,220

—1486,6 | 2,5826 |22,99 | 0,5187 (0,2296|—1486,2 | 2,6427 {22,989 0,5187 |0,2296

—1642,4 | 2,498 (22,996 0,500 [0,2296|—1642,4 | 2,558 (22,995 0,500 |0,2296

—1793,3 | 2,40 |22,997| 0,479 |(0,2296|—1793,3 | 2,4605 |22,997| 0,479 |0,2296

—1946,3 | 2,277 |(23,096| 0,4562 0,2296'—1942,7 2,34 (23,023 0,4564 }0,2296

—1700,4 | 2,7927 |21,340| 0,5666 (0,165 |—1700,0 | 2,8574 |21,338] 0,5666 |0,165

—1869,9 | 2,7009 [21,343| 0,544 |0,165 |—1869,9 | 2,7655 |21,343| 0,544 |0,165

—2032,8 | 2,5956 (21,344 0,5184 (0,165 |—2032,8 | 2,6601 (21,344 0,5183 (0,165

—2190,2 | 2,4691 {21,355 0,489 [0,165 [—2189,8 | 2,534 }21,347| 0,489 |0,165

Taxkum 06pasoM, MOXKHO CUHUTATb, YTO B paMKax IPHHATHIX NPeLJOKe-
HUI NOCTaBJeHHAs 3ajaya pelleHa.

IIpennoxeHubii MeTOL AaeT BO3MOMXKHOCTb OIpPeNeNHTh HEOOGXOLNMOe
KOJINYeCTBO OXJIAANTeNs AJs ralleHust KOHKPETHON K-CHCTEMBL.

Paccmorpum npumep pacuera ray6GuHbl cb6poca AaBJeHHs JJIA TUIOTe-
THYEeCKOH K-CHCTeMEL B KauecTBe 0X/1a3K/alollero BellleCTBa HCIOJb30Banach
Boxa. Pesyabrarel pacuera TepMOAHHAMHUECKHX KOHCTAHT, MOJIEKYJIAPHOIO
Beca, SHTAJBNUM CMeCH H APYrue 3aBUCHMOCTH OT OTHOCHTE/JBHOH BeCOBOH
JOMH OXJAXKJEHHs, TEMIEPATyphl H JaBJeHUS IPEACTaBJAeHb B TabJuIle.

OueHka r1y6uHB cOpoca AaBJeHHS IJ HCXOLHOIO MNOJY3aMKHYTOro
o06beMa MO NPUBEAEHHBIM METOLAM IlI0oKasajna, UTO B CJydae HCIOJb30Ba-
HHUS BOABEI B KaueCTBe OXJaxKaloLUEro sewjectBa npu x=1,0 naBjeHHe NO-
HWKaerca npuMepHo Ha 10% ot HavampHOro. EcTecTBeHHO, UTO C YBeJH-
YeHUEM x Mepenaj AaBjeHHs Gyner BO3pacrarTh.
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