
t. Introduction

The determinati on of the criterion for the on set of
co nvection indu ced by surface tensi on has considerable
interest in meteorology. Convecti on driven by surface
tension gradients is inevitable in metcorcicgy because
such co nfigura tio ns often involve free surfaces . The
experime nts on the Apollo 14 and 17 flights (reported
by Grod zka & Bannister 1972, Ban nister <I al. 1973 )
have sho wn that co nvect ion ca n still be induced by
surface tension effects. eve n if buoyancy forces urc
absent The neglect of such a convect ion may caus e
considerable errors in setting up exp crhucm s in space
and in the interpretation of their re sults. Hence, for
meteorological studies in space, it is of importance. to
evalua te the Critical Marangoni number below which
convection cannot occur and to suggest the mechanism
to accelerate or suppress convect ion.
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ABSTRACT. The effects of uniform rotation and non-uniform temperature gradient un the onset
of Maran goni convection driven by surface tension in a horizontal layer of fluid is studied subjected
to infinitesimal amplitude analys is assuming both the bounding surfaces free and adiabatic. A single­
term Galerkin technique with single term expansion is used to obtain (he eigenvalues which are then
computed numericall y. Attenti on is focused on the situation whe re the critica l Marangon i number is
greatest or least than Ihat for the uniform temperature gradient. Numericul results are ob tained for
special cases and so me general conclusions about the destabi lizing effects o f various basic temperatu re
profiles and the stabiliz ing effect of Coriol is force arc presented . It was found that the most destabili zing
tempe rat ure gradient is one (or which the tem pera ture gradient is a step function of the depth and
the mos t stabilizing temperature gradient is inverted parabola and the Coriolis force has inhibiting
effect on the onset o f Ma m ngoni convection.

as impe di ng co nvec tion was observed for the first time
by Block (1956). Pear son (1958) gave a detailed
mathema tical ana lysis for the Onset of co nvec tion
driven by surface tension gradients. Later, Sternling &
Scriven ( 1959 ) and Scriven & Stcrnling ( 1960, 19 64 )
have examined the o nset of steady cellular convect ion
d riven by surface tension gradients as an extension of
Pe"rs~Hl's ( 1958) stability analysis. Nield (1 9 75 ) has
cx~mmed the .onset or transient convec tive insta bility
dnve n by surface tension using the Galerki n method.
But, the effect of Coriolis force on the surface tension
driven convecti on has not been given much attention.
Sa r ~l a ( 1979,>. has inveslig" ted the problem of thermo.
cupil lnry stability of a thin liquid layer hea ted uni form.
Iy from below and subjected 10 a rotat ion about the
transverse axis. lie has illust rated the vital ro le of
the diffcrcn: boundary conditions and the destabilizine
eh~ra~ter of the long-wave distu rba nces at the fluid.
fluid I ~ ( cr race using a neutral stability curve based o n

In small scale fluid mech an ics, the fact that interfa, ~nalylleal solutions of the pertinent eigenvalue problem .
cia! region s between fluid phases play in driving as well Ih esc res ults pert ain to a basic uniform temperature
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