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YIIK 551.465.11 ' OKEAHOJIOTHSA

A.l'. BALEMNHH, A.l'. KOCTAHOH, I'.H. WATHPO

MEIJIEHHOE PACTEKAHME BSI3KOHW XHIKOCTHU
10 TOPU30OHTAJIBHON TOBEPXHOCTH

(ITpedcrasaeno axademurom JI.M. Bpexosckux 13 XTI 1981)

flBnenue pacTexaHHs XUIKOCTH IO MOBEPXHOCTH HIIM B TOJINE JPYTOH XHIKOCTH,
4 TAKKE M0 NMOBEPXHOCTH TBEpPAOTrO Tella HEpPEeOKO BCTPEYAETCA B NMPHUPOJE W TEXHHKE.
[IpumMepaMH Cly»KaT pacnpoCTpaHeHHE NMPecHOM peYHOH BOIbI B NMPHOpPEXHBIX paloHax
MOpei H OKeaHOB, MHTPY3HA OHOPOMHOH >KMJIKOCTH B TOJLIY CTPAaTHOHUMPOBAHHQH
B 30HaX OkeaHHyecKHx ¢pontoB [1], xommanc TypGyneHTHBIX nmATeH B okeawe [2],
NBMXXEHHE Ta30KMIKOCTHBIX cMeceil B kamumnapax [3]. OOwum mna JTHX npoueccos
ABJIACTCA TO OOCTOATENBCTBO, YTO YacTO [ABHIKEHHWE MMIKOCTH IPOMCXOIHT MeJJIEHHO,
M UX JIMHAMHKa ompejenfAeTca GaaHCcOM CHII [aBJIEHHA H BA3KOCTH. 3a[auu, CBA3aHHbIE
C MEUIEHHbIMH HECTAUMOHAPHBIMH ABIXKEHUAMM KUIKOCTH, MMelolel cBOGOAHYI0 IO-
BEPXHOCTB, PaCCMaTPHBAIIUCh TeOpeTHYeCKH B paae pabor ([2-5] u mp.) . Teoperuueckoe
ONMCaHMEe MEUIEHHOH, BA3KOH CTA[MM pacTeKaHWA NATHA OIHOPOIHOMN XKHIKOCTH B TOJILIE
crpatuduuupoBanHoi maHo B [2]. Pesynbratnl ompiToB [6, 7] oKazanuce B coriacuu
C OCHOBHbIMH TpEe[ICKa3aHHAMH TEOPUM, OIHAKO CIIOKHOCTb IPOLECCOB, IPOHCXOIAIINX
‘B CTPaTUDHMIMPOBAHHOW HMOKOCTH, He IO3BONMNA HCCIENOBATh IKCNEPUMEHTATIHO
38BHCMMOCTH OT BCeX ONpeldeNsAllMX napaMmeTpoB 3apaud. [lomuepkHem, uro
TaKMe HCCIEIOBAHUA HEOOXOMMMBI [jIf BBIACHEHHS YHHBEpPCATBHOCTH 1.0J1yYeHHBIX

" TEOPETHYCCKHX @OPM}’H H A [O0Ka3aTejdbCTBad aBTOMOOEIBHOCTH HPGHECCH. pac-
TEKAHHA.

B pannoit pabote paccmarpuBaerca Gonee mpocTas 3agaya, KOTOPYIO YHAaeTcs
HCCTIIOBATh Haubosee MONHO, — pacTeKaHUe OJHOPOIHOM BA3KOMH HIKOCTH 10 FOPH30H-
TaJIbHOH MmoBepxHocTH. TakaAa 3apgava He TONIPKO BO MHOrOM aHAJIOrMYHA 3aj1a¥aM B CTpa-
TUHUIHPOBAHHOMN XUIKOCTH, HO V' KMEeT CAMOCTOSTEIIbHbIH UHTEpecC.

PaccMaTpuBaemMas HaMH -CHTyalMs XapaKTepH3yeTCs OBYMA MajibIMM Ilapamert-

PaMH: OTHOCHTENIbHOM TONIMHOW NMATHa a = H/R u uucmom @pypa F = , rme H —

VeH
TOJIILHHA MATHA, R — ero paguyc, U — XapakTepHas CKOpPOCTh, g — YCKOpeHHe cBOOOM-
HOro najgeHus. PasnoxeHue mo 3THM MapaMeTpaM NO3BONAET CBecTH ypaBHeHus Hambe—
Crokca x OOHOMY HeJIMHEeHHOMY YpaBHEHHI0 [UIA BO3BBIIUEHMA A CBOGOOHOH NOBepX-
HOCTH. MOKHO noxasarts, 4TO B HyJeBoM (no &, F ) npuGnminkeHUN OHO HAMeeT BT

oh g

o

(1) ——- —V(#HVh) = —— V(h3VAR),

- ot 3v 3pv (

rge ¢ — Bpems, 0 — K03GQUIHEHT MOBEPXHOCTHOTO HAaTAXeHHSA, p — IUIOTHOCTh. HHTe-
: uH _ F?

pecHo, 4TO IpH TAKOM BbIBOJE ypaBHeHus (1) uncno PeitHonbaca Re = o o 0b64-

3aTeNbHO JIOIDKHO ObiTh Mayio. B OByX mpemesnbHbix 4actHbIX ciyuaax (o= 0, 3/dy = Owu

= 0, d/dy = 0) ypaBnevue (1) mepexomuT B M3BecTHbie paHee [3, 4]. Umesa B Bumy
reopusnuecKue NpWiIoKeHusA, OymeM HHTEpecOBAaThCA pPEXKHMAMH, KOIJa BIMAHHE [1O-
BEPXHOCTHOTO HATMKeHHs HeBenuko. IIpu mocratouno GonbiMX R WIEHOM B NpaBOil YacTH
(1) MoxHO mpeHeGpeub, MPHYEM BOZHHKAKILYIO TIPH 3TOM MOTPEIIHOCTh MOXHO OLEHHTH
u3 (1). Torma, ecniM B UEHTPE OCECHMMETPHUHOFO MATHA OCYLUECTBJIATh TOCTOSHHBIH
MPHTOK HAKOCTH HHTEHCHBHOCTBIO (J, TO aBTOMOJIENIbHOE pellieHHe YKOPOYEHHOIO ypaB-
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HeHHsA (1) MOKHO HalTH METOOOM, U3JT0XKEH-

HbiM B [8]: :
: I ] = Q) R :AO”B (g)usrvz
LELLERTEEEErrrnl "Ry ’

rome A — 6e3pasmMepHas yHHMBepcaibHas

KOHCTaHTa, YMCIIeHHbIH pacyet maeT 4 = 0,62.
[TlonyyeHHass TEOpETHYECKH 3aBHCH-
MOCTh (2) mpoBepsnach IKCIIEPUMEHTATBHO
TIpH M3MEHEHHM ONpefelAIoLUX MapaMeTPOB
Q, v, 0 W paguyca mATHAa R B LIMPOKHX
npepenax. Cxema  3KCHEepHMEHTAJIbHOM
YCTaHOBKM TMoKasaHa Ha puc. 1. [lop-
KpalleHHbIH BOJHBIH pAacTBOp TIJIHLEPHHA
%l mocTynan W3 cocyga I B 6woperky 2
¥, IpOW[A uYepe3 BBITYCKHYW Tpybky 4,
Pue. 1 pacTekancd mNo TOPH3OHTAIIBHOH TOBEpX-
HOCTH TOJICTOIO CTEKIIAHHOID JHUcTAa,
00pasysi OCECHMMETPHUHOE MATHO. YpPOBEHb >KHAKOCTH B biopetke 2 (a 3HaumrT,
M pacxon (J) NOANEPXHMBAlCA HAa IPOTMKEHHM KAXKAOTO OIBITa MOCTOSHHBIM, 2 H3-
OBITOK XHAKOCTH cTeKan B cTakaH 3. BpiGop rimuepmHa B xavectse paboueii >XumKoCTH
ODyCnoBJieH TeM, YTO B 3aBHCHMOCTH OT KOHUEHTPAUKH BA3KOCTS ero BOTHOLO pacTBopa
MCHACTCA B OWeHb LIMPOKMX MNpe/eNlax — B HAlIMX ONbiTax GoNiee YeM Ha 2 MOpAOKa.
H3mepenus NMpoOBOAMIIKCH O METONUKE, AHATIOTHIHOMN HCIIONb30BAHHOMN B [7]. Bcero 6bin
NpOM3BEfIeH 31 OMBIT,, IPHYEM OTIpeNieNsolMe NapaMeTphl H3MEHWIUCh B npefenax v =
= 0,05...9,15 cm?*fc; Q = 0,11...2,1 em3/c, 0 = 63...70 ITHH/CM, NPHYEM KOHILEHTpa- *
Iud rnuuepuHa uameHanace ot 100 no 50%. Hamepenus Hauunanucs vepes 10—30 ¢ noce
Hatuaia OmblTa M 3aKaHYMBanuCh veped 2—40 muH. Ilpu 3T0M pamuyc naTHa u3MeHsnCH
0T 4-=5 no 20—30 cm. OTHOCUTeNbHAA MTOrPeILHOCTH OnpeaeseHus v, O 1 R He IpeBbILILaJa
- COOTBETCTBEHHO 15, 3, 3% B KaxHoM onbite. HecTaBuIbHOCTD BEIMUMHBI P M3-32 M3Me-
HEHHMA TEMIEPATypbl PACTBOPA 3a BpeMs ONbITA He MpeBbImana 2%.

Bo Bcex mpencTaBlEeHHBIX 3hech OMBITaX MATHO GBUIO MPaKTHYECKH OCECHMMET-
puuHbiM. Hapyurenus Gpopmsl maTHA BOHHKATH JIMIIb IPH OYeHb MATIOH BA3KOCTH pacTBo-
pa v < 0,05 cm?/c, uTO COOTRETCTBYeT KoHmeHTpanuu < 50%. Ilpu 3T10M HauuMHanmu cka-
3BIBAaTBCA HEOIHOPONHOCTH CTEKJIa, U U3MEPEHHA He [IPOBOMMITHC.

Ecyn sxuaxocTs pactekanach mo cyxomy cTexiiy, TO Ha Kpasix NATHa BO3HHKaJa
“Gaxpoma”, mo-BUAMMOMY, H3-32 3P(PEKTOB MOBEPXHOCTHOTO HATAXeHHA. B GOMNbLIMH-
CIBE OMBITOB CTEKJIO IMPE/BAPHTENIBHO CMAa3bIBANloCh OUEHb TOHKHM CJIOEM pacTBOPa
IMIAIEPHHA TOH JKe KOHUEHTPAaUMH, YTO M B NATHE, — baxpoma orcyrcrBoBania. Hanuune
WIH OTCYTCTBHE CMAa3KH MNPAKTHYECKM HE OKa3blBal0 BIMAHUA Ha CKOPOCTb pacTeKa-
HUA [ATHA.

3aBUCHMOCTh pajfiMyca IATHA OT BPeMEHH B KaXIOM OIBITE alrpoKCcHMHpOBA-
JIaCh 3aBUCHMOCTbIO R ~ t", mpuyeM n NPUHUMANO B pasMuHBIX OMBITAX 3HAYEHHE OT
0,40 mo 0,58. CpenHee no BceM ombiTam 3HAUeHUE (1) OKa3a7I0CH paBHeiM 0,48 * 0,04
MpH cpefHeM Koddduumente xoppenamuu {r) = 0,997 + 0,002, uro XoOpowo cornia-
CYETCA C TEOPeTHYECKHM 3HaueHueM n = % (cMm. 2}). -OpHako oayuH TONBKO 3TOT dakt
HE MOXET CNYXUThb [OKa3aTelbCTBOM CHNpaBeIMBOCTH ypaBHeHua (1). Heno B tom,

YTO ABTOMOJIENbHBIH 3aK0H R ~ ¢ TOJIy4YaeTCA He TONbKO M3 YKOPOYEHHOTO YpaBHe-
HuA (1), HO ¥ B NpYTMX clyyasx, HampUMep, KOTA MON 3HAKOM nupepreruuu B (1)
cTout He h3, a h* , rae k — ynoboe NonoxurensHoe yucio. JUIs Toro urTofimn YCTpaHUTh
Ty HCONHO3HAYHOCTB, Mbl HCCNIENOBAIM 3aBUCHMOCTs R oT O u v. Ha puc. 2 mokasaHsl
Pe3yNbTATEI 8 OMBITOB, MPOBENEHHBIX MpPH NpaKTHYECKH OTHHAKOBOM 3HaueHu p =042 +
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+ 0,02 cm?fc u pasHbIX 3HaueHMAX Q. DKCHEPUMEHTAIbHAA 3aBUCHMOCTH AIPOKCHMH-
pyerca ¢pyHxummedn R ~ Q™, m = 0,38 ¢ xoappuuventom koppensauuu r = 0,998, uro
XOpOILO COTNacyeTcs ¢ TeopeTuyecKHM 3HavyeHuem m = 0,375. [NonyyeHHas B IKcClepH-
MeHTe 3aBHCMMOCTh R OT U TAKXK€ XOPOLIO COrNACYeTcss ¢ TeopeTHdeckon R ~ p~1/%,
Pe3ynbTaThl BCEX ONBITOB IIPEICTABIICHBI HAa PUC. 3 B ABTOMOMIENBHBIX NMEpeMeHHbIX R' =

Ov \—1/4 _ t
=R ? 4 = W .H3 pHG3 BHOHO, UYTO B I_L'[HPOKDM OHAna3zoHe HiMe-
P Qg

HeHHH O, v, 0, t, R cyulecTBYeT YHHUBepCAIbHAadA 3aBHCHMOCTb R OT f, NpHYeM 3Ta 3aBH-
CHMOCTh XOpOLIO omnuceiBaeTcs Gopmyitoi (2), ogHaKO A,y oy OKasasioch paBHeIM 0,65.
OTknOHeHHe TOYeK IMpH MalbiX R BBIZBAHO 3aMeJIAINUM [eHCTBHEM CHMJI MOBEPXHOCT-
HOro HarsxeHusA. IlpuBeneHHble JaHHbIe NOKa3bIBAIOT, YTO Majas obmacTh BOIW3H Kpas
NATHA, TIe paccMarpuBaeMas TeOpUA HeMpUMeHMMa (TaK KakK yron HaKioHa CBOOOIHOMH
TOBEPXHOCTH HE Mai), He BBI3bIBAaeT CKOJIbKO-HHOYIb 3aMETHOTO OTKIIOHEHHMA B CKO-
POCTH ABH)KEHHA MATHA OT TEOPETHUECKOH 3aBUCHMOCTH.
AnTtopsl 6naropapssl K.H. ®eopoBy 3a BHUMaHKe K paborte.

HHeTHTYT okeanonoruu uM. [LIL. lupuiosa i MocTynuno
Axanmemun Hayk CCCP, Mockea 25 X1 1981
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