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The paper deals with consideration of a long-wave approxima-
tion for the problem of thermocapillary convection in two-layer
fluid, confined between parallel solid plates, with a constant
temperature gradient sustained between the plates. The allowance
is made of the thermocapillary, gravitational and capillary wa-
ves at the interface. The problem of convection description is
reduced to a system of two quasilinear equations to determine the
interface level h(0O< h< 1) and pressure p of one (upper) medium.
The conservation laws qf masses of fluid layers are expressed by
these equations‘in the form

h, + div(a1VA h + a

t Vh-+aSVp)=0
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(1)

div(a, vp) = div(a5 va h + a6Vh)

Here v , A , div are the two-dimensional differential opera-

tors in the "longitudinal" coordinates x, y. The coefficients a;
depend on the thickness h(x, y, t) and five dimensionless para-
meters of the problem. Among these parameters we take the ratios

of media heat conductivity coefficients, 2 the ratios of dy-

-
namic viscosity coefficients, P and three similarity criteria
characterizing an influence of thermocapillary, gravitational
and capillary forces. In equations (1) the function a,” 0, alz,O{
the function a, being equal to 0, when h=0 or the capillary for-
ces do not work. _

The question concerning the solvability of the problem with
the initial data 4

h = ho(x, y) when t = O ( O<h, < 1 ) (2)

for system (1) is quite complicated in the general case. For the

periodic function ho’ that belongs to the Hdlder class chret ,

X € (0, 1), the local solvability of problem (1), (2) can be pro-



ved for a class of indefinitely differential periodic functions.

" the capillary forces are neglected, the summands, proportio-
nali to va h, disappear in (1). In this case there is an analo-
i setween equations (1) and the Backley - Leverette equations
i the theory of filtration of immissible fluids, for which the
Cauchy problem is studied well.

The paper studies the stationary solutions of equations (1)
Tor periodic and biperiodic flows, solitons with an immovable in-
terface such as 'convex", 'concave" or "bore", one-dimensional
and axisymmetric flows with an immovable interface crossing the
soiid plates. It is shown that system (1) has no one-dimensional
periodic solutions in the form of stationary travelling waves. A
iimiting case for system (1),'(2) calls special attention, in
which the ratios of densities P and dyhamic viscosity coeffici-
ents u, vanish, and the ratio of heat conductivity coefficients

2, tends to a finite limit. The problem is reduced to a closed
equation that describes evolution of thickness for a two-layer
"fluid-~gas" system under a cap. In this case we consider an ana-
logy between this problem and the problem of thermocapillary
convection in a fluid layer with a free boundary, for which the
Newton heat exchange condition is fulfilled.

A review of the other studies concerning the thermocapilla-
ry convection in thin fluid layers, performed in the Lavrentyev
Institute of Hydrodynamics, is given. An interesting case is
that of anomalous dependence of the surface tension 6 on tem-
perature, i.e. 6 = 60 + 'Z(T-To)z, where 60, » > 0 are the con-
stants, To is the temperature of the equilibrium free surface.
In this case an increase in disturbances, periodic and nonperio-
dic with respeét to a spatial coordinate, was discovéred for the
finite time.



