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Interfacial Waves in a Horizomtal Channel
(Behavior of a Solitary Wave on Flowing Liquid)
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Abstract Experiments and numerical calculations were carried out on the dynamic

 behavior of the solitary wave of a flowing liquid. Data on the wave propagation
velocity, the wave profile, and the liquid velocity profile were presented. Results of the
numerical calculations agreed with the experimental results in respect of the above-mentioned
qualities which characterize the solitary wave. Thus,the applicability of this numerical
calculation method was verified. Based on the experimental results and the numerical
calculations, simple correlation equations,which express the relationships between the solitary -
waves of the stationary liquid and of the stratified liquid flow were deduced. The
applicability of Benjamin’s theory on the solitary wave of a flowing liquid was also
verified.

Keywords : Solitary wave, Stratified flow, Wave propagation velocity, Wave profile,
Liquid velocity profile
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us(m/s) Fr: A Fr
~0.0094 0.0134 0.45 8.08x 10,
0.0094 0.0134 0.45 8.08 % 10,
-0.173 0.247 0.037 2.26 % 10,
0.179 0.256 0.029 1.90 % 10

DFr2AAEYERLTLELT 2o LEXRST, RADRKRO L > EHTE 3,
C=Cotus (13)

BILEE L TOMNEDEEEEIZA=0125=0TH5,1r5R1NIERG) & —FKT 2,
LB TRAD B ERE LOMIBEOBELSA KD BELOEBEEDORTHEZ &
Bbhs,

b LB A E DML D RIS EEE AR (13) THEBC RE 5 /e b1\ MEIEME LOMILE
DEBEE»STHEROEHEEZII VI ORBIERGE LOREOGBEEICHETE
B3RP TH5. £ T NHRGELOEHEEEL S FHMELF Wb D2 BAKEOEBHE
D EH TR LI EBRTEBEE(C—n)// 8H L BB O KL TH LRt s® Ha/H
%E%ﬁlﬂlgl & > THBW s EDERE % % 1L Wik L DSakaguchib DRE{H ,Daily&Stephan
DRBME L LVRBESKTRT, TXTDF— 22, BERGLOERBEESL X {—FKLTL
7-Boussinesq D& (6 ) GELUMNE R IR B Z &b b, Lichi-T, RAREERGEHEIC
BWTRYILEURTHE EELObN S,

— BB PNELFENDBIHTHEA3BATR ADBEIZHANOEAE M, HiLF, O
BNELI B, —H BOEKELEANETREL B L ADERPEL, FrinfEhkE s

1.25 E‘: (nI!/s) T T T T T T T
g 0.179
2 -0.173
1.20F A 0.103
A-0.103 e
- O 0.0367 2 X
% | 4-0.0367 D Bx X0
1.15 O 0.0 X
= X 0.0(Daily& a” {,
15 Stephan)g, )“a
& 1a0f "
~ A A
- »
1.05f i
x X
X v Num.Cal.
¢ o Boussinesq(Eq.6)
1.00 1 1 1 ] 1 1 L 1 1
0.0 0.1 0.2 0.3 0.4 0.5

Ha/Hi

Fig.5 Dimensionless wave propagation velocity
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Fig.8 Half-value distance of wave profile
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Table 2 Standard deviations of velocity profiles

(mm)

B S.D.(x 10 m/s)
us (m/s) y(mm)
u v
-0.0094 10 0.208 0.305
30 0.104 0.171
45 0.487 0.417
556 0.535 0.548
0.0094 10 0.488 0.170
30 0.142 0.245
45 0.393 0.305
55 0.240 0.311
-0.173 10 1.543 1.516
30 1.450 1.204
45 0.775 0.994
55 0.903 0.931
0.179 10 0.439 2.240
30 1.059 1.169
45 0.743 0.633
55 0.764 0.718
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