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A STUDY ON MASS TRANSPORT IN BOUNDARY
LAYER DUE TO STANDING WAVES

By Hideaki NODA

Synopsis

This paper deals with the mass transport in the laminar boundary layers developed
on smooth and horizontal bottoms by standing waves in shallow water.

By theoretical approach, the laminar boundary layer equations are applied to solving
the oscillatory motion in the boundary layers caused by the standing waves. Approximate
solutions, obtained by the aid of the perturbation method describe the velocity of the 2nd
order approximation in the vicinity of the bottom and are applied to deriving the mass
transport velocities in this layer.

The theoretical results are compared with experimental data on the mass transport

velocities in standing waves in shallow water.

1. &

EBEI, T OPER, FEREOEBIFILCETAMELRT TE N, BROFERIIENOXHhDTH
ELNICBCERE TV HP 3 BHETH B - LEEMERC L - THBLME L, LaLT 5 Lich
HERE O ENTE 5 L TR IR AMIBEE T o 1o, TOROBERIERC X » TENOERE T/
bOLERENEELRERII T L, SIUBIREOEOMEBEICRENTIAET D Z L EEIDT,

TR X 5SROI D\ TIE, 3Tk, Lettau®, EFED 5 IOMEKY K ko (EZEHh, B
HLERREO 4 EHORRY L, EEROERIOECIIZE TS LFHBIRTWS, LirLEFRED
BAISERY CIBHIIEEEOBCRETHDRT, kOB Iz—HKLiv,

Z DM EMEL 1D, BEER b &S EBMETOMhOEY B L, DEBOESIEEEY 12
BRI Lisriis binv, 2T, BHEIEFEC L 2DHEREOBRBY AP TIEBELLT B
BEEEC L L5 EEREGETORhOBSELHLACL & 5 ERR,

ek, WEHEEHCE L7 5 BRERBOFRRCEL T, BREERMCE LS5 Stokes DY 3B b, X
BT, EFEOEEIIIIEERERBHERIC Y LS5WT, Grosch® 2 « +B - T3 - P 2SR
TR TN B, S b ORUIEREMGO—oTH B ERBIHRC 51T 53EECH L T MRIBEER % B
LTWw32, S CIARIRERERY AL TEL & LRl

—7, &5 LicBfRE 3P0 FETERBO SEL#E8L i Longuet-Higgins® ZEHHOBETL,
BRENCIERRSEIVEETSZ L ERLI,

ARL, BEEEECD ESLEFERBACTAIABHROB AT 2WT, BEREHERDO®OBHY
ko, BRICKTAHED 8 2 0E L@y EL, 3k, ZOWESMAND, Longuet-Higgins Ok

|

— 1 —



a12 FUKB) SEBRSEFERSIISE (.43, 3)

CloT, RBEHIRCL L SEABRNOEERREEYHML, BRI X > TERLLKRL, TOHE
B oOWTEELR,

2. REEERCISERHERAMESR

(1) #ROIEEEE R BEEIER

BHEECETAHRILR I EL b TRbRTEL, FOWEFKEIT2RRMEINRL S, FO—D
e ad FEERTHD, MO—DLMAEDRREERIC S &S ERTH S, MBORENLLHRLL
T, Sainflou® DEBEWHHLHITHZ EMNTEDY, O+ v a4 FEIZEBEF TILWOTE R
LRV, —3, $#E L LTIk Stokes LA AIFEIGHARIRBEEREE S, TORE L OWR
PMilchh T3, &<, Penny ¥ XU Pric!® RFERBERFICH L TOEELTERXTioTw5, ¥
BEEHECEL Tk, Gourret!® (1935), Miche!® (1944), B!® (1957), Tadjbakhsh ¥ X% Keller®
(1960) L& HD (1966) M ENFRBHELHELTRV, FREVCERNEEYTLoTWb, VWEZS
L 7-3EEEEE O RBEHERR L EUOBEC X » T+ 5 L Table 1 0 X 5/t 5,
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Fig. 2 Vertical distributions of velocity in the vicinity of bottom.
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Fig. 11 Experimental result of particle displacement (H =8.7 cm).
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Fig. 12 Experimental result of particle displacement (H =12cm).
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Photo. 1 Direction of mass transport in the vicinity of bottom (H=3.3cm).
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Photo. 2 Direction of mass transport in the vicinity of bottom (H =8.0cm).
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