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Abstract : The object of this study is to investigate the effect of viscosity on the propagation of free-surface waves in an
incompressible viscous fluid layer of arbitrary depth. While we provide a more detailed study of properties of linear surface
waves, the description of fully nonlinear waves in terms of KdV-like (Korteweg-de Vries) equations is discussed. In the linear
case, we find that in shallow enough fluids, no surface waves can propagate. Even in any thicker fluid layers, propagation of
very short and very long waves is forbidden. When wave propagation is possible, only a single propagating mode exists for any
given horizontal wave number. The numerical results show that there can be two types of non-propagating modes. One type is
always present, and there exist still infinitely many of such modes at the same parameters. In contrast, there can be zero, one
or two modes belonging to the other type. Another significant feature is that KdV-like equations. They describe propagating
nonlinear viscous surface waves. Since viscosity gives rise to a new wavenumber that cannot be small at the same time as the
original one, these equations may not exist. Nonetheless, we propose a reasonable nonlinear description in terms of 1+1
variate functions that make possible successive approximations.
Keywords : free surface wave, water waves, KdV equation, viscosity
Conference Title : ICFM 2019 : International Conference on Fluid Mechanics
Conference Location : Barcelona, Spain
Conference Dates : October 24-25, 2019

World Academy of Science, Engineering and Technology
International Journal of Mechanical and Industrial Engineering

Vol:13, No:10, 2019

O
pe

n 
Sc

ie
nc

e 
In

de
x,

 M
ec

ha
ni

ca
l a

nd
 In

du
st

ria
l E

ng
in

ee
rin

g 
Vo

l:1
3,

 N
o:

10
, 2

01
9 

pu
bl

ic
at

io
ns

.w
as

et
.o

rg
/a

bs
tr

ac
ts

/1
12

21
7/

pd
f

ISNI:0000000091950263International Scholarly and Scientific Research & Innovation 13(10) 2019 1

https://publications.waset.org/abstracts/112217/pdf

