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RBREOEES, 2 KRNEZEEEEWETZEDM (alternate bars) 1 X Fi 9%
i, RAFMILMAOIE, RESIRIIMEMAEE (river meandering) FFIHK A E BN
B, ' . ' :
MNTANMLHEBWEEN A H X4, CLERETIHEENHBAR 2KRK
(secondary-current) AIEH D ; ZFHYM (alternate-bar) REEHR 2% PM-BHE
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SR, AT A R O AL X R R K R A — P E R
it. M-S EARREEEIS RS, MRREZRIME P RED WS RE R kA
Jelie, NN BRH (zero celerity) ARMBEK, COMAESIN BT KRS W
FR L Bl AR SR A B G ‘
BN E, X3 MEAFMBEH/LFRAMEMIE K, & fi & L K & (meander
celeritv) , %%, P, XELREERAGE R kMo MEE.,
1. Kitanidis, P. K. and Kennedy, J. L. (1984). “Secondary current and river-meander form=ation,”
J. Fluid Mechanics. 144, pp. 217—229,
2. Parker, G., (1976) . “On the cause and characterisiic scales of meandering and braiding in
rivers, 7 J, Fluid Mechanics, 76, pp.. 457—480.
3. Ikeda, S.. Parker, G., and Sawai, K. (1981) , “Bend theorv of river meanders, Part [. " J
Fluid Mechanics, 112, pp. 363—377.

4. Blondeaux, P, and Seminara, G. (1985), “A unified bar-bend theory of river meanders,” J, Fluid
Mechanics, 157, pp. 449—479,
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BERTPREEZMBRANOBERBETHRES AT POS RRENR. EXAXAND 0N ME
HHEER DA ERAAIRERNBEE,

EGEHFATUMARBRPSIEREN 4 NRE LIRRTHSHRR RBG: ehNEwaE
LTRBEND,

HUEERRE, sTHESHARETRESN, EAL2METSRERN S/ AH: —Mi
Mk, NERRES (FREN APRREE BEN) HEERBRREN:

TEPREZBEBHNBETHBRHBOR E P M £ BEM (Dennis - & Ng,
Nandakumar & Masliyah, Yang & Keller) . 3T E XS HERBEETENIL M X
WYEMA TR FEAREE. TR, FHELNRESREZRATEERE S HNK
WHERXT, 7E Goering SCERAPIEMTHE T, RAOVFESBMNMEEKY 2 RERA 4 RiEWR T
B 4FfE 5, Hi De=400, a/R=0.05; De=Rec(a/R)YV? HF 5N Dean ¥, a/R HEF
WERESEFRHEZLL, 7

Cheng & Yuen FIWiEHBRCKFH De =208 R a/R =0.1 1, 180° BEIMIT ¥ Fikk
K4 WIEEBNWE 2 KBS, R, EHEZRS, ATHELHIREZIANHE, £90° 56
AEySERREE LT e, B FHHRTERRHMERSIRD. A TBRBEATLSI
4 WHER 2 ) MEl, XANMERBEE, AW, MNXMTLRFREFRZRL 4 ﬁﬁﬁﬁ%;ﬁ%
BEn, BEASENRKERET.

Winters X FTRBE T HEATEEZRADNEETHEIARN, ¥ THHRERRN R
B, X4 REEBEABEN, ROWITHEEY, SEAN 4 REREHRNTHRERTRY
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Cheng, K, C. and Yuen, F, P., “Flow Visualization Studics on Secondary Flow Pattems in  Straight
Tubes Downstream of a 180 deg Bend and in Isothermally Heated Horizontal Tubes, ” J, Heat
Transfer, Vol. 109, No.3, pp. 49—54, 1987 )

Dennis, S. C, R., and Ng, M., “Dual Solutions for Steady Laminar Flow Through a Curved Tube,”
Q. J. Mech, Appl., Math., Vol, 35, No, 3, pp. 305—342, 1981

Goering, D, I., “The Effect of Curvature and Buoyancy in Three-Dimensional Pipe Flows, ” Ph D,
Thesis, University of California Berkeley, 1989

Nandakumar, K, and Masliyah, J, H., “Bifureation in Steady Laminar Flow Through Curved Tubes,”
J. Fluid Mech., Vol, 119, pp, 4755—490, 1982 ’

Winters, K, H., “A Bifurcation Study of Laminar Flow in a Curved Tube of Rectangular Cross
Secticn, ” J. Fluid Mech, Vol 180, pp. 343—369, 1987 .

Yang, Z. and Keller, H, B., “Multiple Laminar Flows Through Curved Pipes,” Appl. Num, Matk.,
Vol, 2, pp. 257271, 1986 - [ o '
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PRFURIES, W IT ORI Sh, PRURACAERT [ OIS S0 217 22U 4 0 8 T 1
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1. Unpublished rescarch at the University of Sussex,

21 WA Newton $iHE

Promode R Band vopadhvw

BRI MKE Langley 50l

DEAWKERFNNYETHR Newton Fkig:

mRE, BEIML:

FEAKRELR BB ENRE. REANENMEST Newon BEER, BT
RGBT 7 v MBI dU /dy RUEHBR R R,

T=u(dU/dy) (1

KR, WO BFRAWARR S TREEE, B, Schlichting@ L IEMMIE L, HR (D
R—ABARXR, ERAMMEN, TEEHBLVEES, XutBEETN

: T, =u@U/dY) o (2>

2 TREM By, AHAESKISGIEEA BT, 7R (1D WERAEN — 4 HEBW
“ER” , MARBRBEECHNERYNANE, 5—HE, i, Batchelor (4 36—37 JD
Gadm, 7B (1) UHRE-AMERRRXERE, REMUUL N TEBANE abs@U/dy) EARE
MEBERL” , HE “RIELE abs@U/dy HEREHE KEENBREHN, XMEEaRE
TERBRFEEBRMIRLME, ” RIOTBEDFREE.: S MKERH W U ET R
Newtorn A ? MR RE, BRI A7

¥ l, R (1) AUBREMTH—A B & N5 R @U/dy K558
Tavior ¥, FHE 2 BIAEEROE A I ZMA T, A, HTXMEHFRH 4 4% 8.
RREREUREEROEEREXRR Y, FERLZRTAMHIE,

MR SCHR, BI04 TS BB BT S 2 —#04 0.025psia, ﬁ%éaf i
BHREN Mach 9 3 AN, £ CITHEEEERWME,

BEFREANGREN, Newton WA Newton FidkEd LRI HABWIT K.
W, ERANEANESSAKREBATER AR U /dy R, U#EEEN®MH
REZRER, HEREBHEYE. EEMEET, WRXHERHAER R Newton Hi4x
—HRRERNY, B, BWRRARBEERRNGARME, FEHRELUTET LS
THE, A, BNEKRESZEERAZEENS THAGERNESR, FURER, &
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WEA RN, R, XA AR R RN, R, &
TIBERER AR B, WInt X BEREHORIH:RE, AW, B— ﬁﬁﬁfﬁ%ﬂﬁﬂ,ﬂﬁhiﬁﬁ
/My R B, MATBEHRE AT (107%) |

HRAFa ¥ RSN S AmE: HEAEE. BTEE, HTahZEng
REIFHEXRHRERRE RN, TRREBHEN. Hit, EmERERN, HERAEN
AR A S Sy R4y F 3 I AR B BT B B SR R I DL
Batchelor, G. K. An Introduction to Fluid Dynamics, Cambridge Univ. Press, 1985.
Schl.ichting. H. Boundery-Layer Theory, McGraw-Hill, 1979.
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H TSRO K 8OE Doppler S ALBRET R ERTUMBY, BEF/AME L LIS PR B I3 15 B 22,
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BARBMEKM BRI AR, EEERNEEERSREY S THRIERG X,

P E0 DCRE T R AR T S B B R BATS R T R P
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AU R I SRS S 2 100 {2PE g B K 0,
1. Burger. Scott R., znd Blanchard, Duncan C., “The persistence of airbubbles at a sea  water
surface, ” J. Geophysical Res., v. 88. pp 7724—7726, Sep, 20, 1983
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Ho-Young Kwak
B SABE U, Chung-Ang KEVHIREER

EﬁmﬁﬁﬁﬁﬁE&ﬁﬁ&;&iﬂﬁﬁﬁi@ﬁﬁ&ﬁ*ﬂEﬁﬁﬁ%ﬁﬂ%ﬁ%
mED©:

MNP L BBREL (cavitation) MR, GEBEMERERBE THETIY
SR AT T AR R

P~ Po=2s/7. (1)
Hrbop. Ml po MKW ARFHERSE REERE) MFKE, AW %ﬁ}ﬁ% A
H ZEMETKS, 7 i FEE LR,

BEAR (1), RREGFRENBSES @A MABRATERY >, Mk, Bk
FRRE (HERIRRESERE WEREZEVERHAAR (1) HEHHEREN 1R
UYL NTRYGSXAEIE, BUE T REEMSKE S XNPEEREEFRE OAEs
%”

BT THSLAERT BX A FE, ﬁm,u%%mJWﬁ%@%maéﬁﬁw’
Harvey'® XFRMKABRPSHEBEHLIAE, EWRIBERTEGHKHERE. A, X
KB ERAE AN ERTHSSHEBRE™ . ; :

HFAENAEER Y MESHSRERY ., C2RE TETAFHEARYRES
HWRBRE, XS~ REBEREE, SEBRIREA R THEAS-FEE (cluster)
M= TR AR A, B TRERSEBRRARSURBRE, HFRRR R
B WREFEN

T=kt/Val (2)
Ak Boltzmann H%, ¢ AWARRE, VABEAMSFEB, » BHREAE B K 5
FHOBE, WARNTRBREY « W L HRRE S PHAS (R EZHEEREL .
AR (2) AHNHRREE, 54HEOARED URORBRTLR £ R~
B, WHARET™Y REET """ BRKEBROEREMR K, XWEHIRE S #
TR A BEBET — B, B, ROTLIBN, EABEAR (2) WBRENREL
mﬁﬁm%,#ﬁﬁwﬁmﬁﬁﬁﬁéﬁﬁmﬁ%ﬁ,uﬁ@ﬁﬁﬁ?uéﬁéﬁﬁﬁﬂ%
“ﬁ:j’”

Fy—J7 s BB TR S SRR Y SR W LR 1,
B 58066 T PP 4 T SR R R I B TR, DX RI T R R A L B D T
20atm, XWARH I BOEMBING 280atm A—F U, Crum % JEEF G FHiBREE 1wl
AARTRERARR GXIBR TRED . W, Harvey WABRBEARER RS 3 45
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TR, AXE, BTFHAWSIERERTFRETHTHESRERT 7. X
HRMBRERANTAE— BRSO HE G bad). BHESIBMY TRKPEAKE
FRMAYLE, (RN RKRBEIME.

1. T. J. Jarvis, M. D. Donohue and J, L. Katz, /. Colloid and Interface Sci., vol. 50, pp. 359—
368, 1975.
2. F. G. Hammit, Cevitetion end Multiphase Flow Phenomena, pp, 45, McGraw-Hill, 198p
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13. 'L, A. Crum, Nature, vol. 278, pp, 148—149. 1979, .

14, D. C. F. Couzens and D, H, Trevena, Nature, vol. 222, pp. 473—474, 1979.

15. L. J. Briggs, J. Appl. Phys., vol, 21, pp. 721—722, 1950.

16. P, L, Marston, J. Low Temp., Phys., vol. 25, pp. 383—407, 1976.
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26 WEAMPE Marangoni Hh
W Tong A Bar-Cohen T W Simon
Minnesota REFMLER

BRS AT Marangoni AP EWRH A
Marangoni A SWETER MK TANERNTE:
Marangoni M SHAGAURSESREFFLAFE: AESHBBREERRBRE
HHAARRE: ' | '
Marangoni FEZ B MO FMREMT A
WR/AAAE R RERIBERSRER AR, RN Marangoni g, A4 H
T L B T B I e R R R R BT SR, R B SR A E R ES, AN
3] R DA BE S 7 PR T L PR ACHS PR S R A O B 3. SR B S IR ZRE RE B
P B RET A IF A S, KR BT IR I R T 222 o oA 5 A A e o b T R 4T T AR AR
Kt [ SR B ZE AL, Trefethen, Scriven & Stearnling 2 60 ERBIRF AR E E R AW 5h
Wl RILRA B, HJE, McGrew et al I T RIEEAWATR, RESRBHHE
ERMEE L5 W Beer il THIH AW AW LB AHE BN —AMTRE, B, B@#7 7T
PR LS ERET A, TR CLSEY, SRERMEEKXE E E 4
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SR, WBEREPRENITASHEERN LBRSNUNTHABENEN, H—-1K
-G RSB, BRMIUABEL, & Br B2 3 0wk O W sh A R
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Beer, H., 1969, “Beitragzur Wanncubertragung beim Sieden,” Progress in Heat and Mass Transfer.
Vol, 2, pp. 311—370, Pergamon Press, Oxford,
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anderen, ” Annolen der Physik und Chemie, Vol, 143, pp. 337354,
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Vol, 19, pp. 321—340.
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Transfer, January, 1989,

Trefethen, L. M., 1961. “On the Jet Propulsion of Bubble in a Heated Liquid, ¥ Tufts University
Mechanical Enginecring Report No, 61-8-I, .

Trefethen, L, M., 1964, “Surface Tension in Fluid Mechanics, ” Educ Services Inc, for Nat, Comm,
of Fluid Mechanics Films,
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1. Trefethen., Lloyd. M., “Drop condensation, and the possible importance of circulation within
drops caused by surface tension variation, ” General Electric Report No. 58GL47, 1958
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