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CHARACTERISTICS OF THE SINGLE STEAM BUBBLE
IN CELLS OF CAPILLARY-POROUS STRUCTURE

Abstract. In this article a physical model for the generation of single (individual) steam bubbles in separate
cells of the capillary-porous structure was developed. Individual characteristics of bubbles can significantly (on one-
two orders) differ from integral size and that is important for an explanation of emergence and development of cracks
of a damage of details and clusters of heat power stations. The solution of a problem on evaporation of a clinoid
microlayer under the steam bubble growing in a cell of porous structure covering a metal heating surface (substrate)
was used. The task was to determine the time dependence of the film thickness distribution and the distribution of
temperature field in the wall in the area of the radius of the "dry" spot. Wall material was copper and stainless
steel. The surface was taken as infinite plate (semi-limited solid body). At determination of radius of a "dry" spot,
experimentally obtained approximation for the law of the growth of a bubble in a cell of porous structure taking into
account the influence of underheating, speed of liquid and thermal properties of liquid and a heating surface was
used. It is shown that an excess of fluid in the porous structure reduces the amount of separated diameter of the
bubble, which is associated with a decrease in average-mass temperature and overheating of the liquid film.
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Introduction. Not without interest is to obtain characteristics (parameters) of a single steam bubble
that characterize its dynamic growth in capillary-porous materials. They may differ significantly from the
integrated characteristics and boiling parameters in a large volume without the porous surface coating
[1, 2]. However, they allow to qualitatively identify the influence regime and arrangement factors in the
process of boiling liquid in the cells of the porous structure [3-12].

The problem is reduced to a certain time T dependent variables: the thickness & of the film distribution
under the steam bubbles growing on a porous surface, at 0 < r < R,,, considering that at » = R,,, it is sct
liquid film of constant dy, evaporation of which is compensated by dribbling of fresh portions of the
relatively cold liquid by means of capillary and mass forces AP, «.»; fluid temperature distribution in the
film 6 of thickness &; the depth of cooling / , to which the front of temperature perturbation in the steam
generating surface is amplified; local heat flux, bled with individual steam bubble. All these quantities will
be determined at fixed value of liquid overheating P.

Let us make a record of outlined functions in dimensionless form as in [1, 2]:

@:M- E_M,- q9, q.

 — a:,—:—’
/1(To _Ts) 4o

-5 &A 9

5=<,
3

A
q,— heat flux, bled by steam bubble; g =2¢q(0,7) = 2[T0 -T7(0, 2')]; — heat flux at the "liquid film —

wall" on the part of the wall.







