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INVESTIGATION OF THE HEAT EXCHANGE CRISIS
IN POROUS STRUCTURES FOR HIGH PRESSURES

Abstract. The crisis of heat exchange in the boiling of water in porous structures is studied. The study relates to
heat power plants of power stations. The experiments were carried out on a rocket type burner. The combustion
chambers and supersonic nozzles were cooled with various porous structures. The mechanism of the heat exchange
processes is described and optimal cell sizes of the porous structures are determined, and the design equation of the
critical heat flux for high pressures is obtained.
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The main task in power plants of power stationsis the creation of a cooling system for high-voltages
and nodes. These include furnace screens of high-power boiler units, combustion chambers, nozzles and
blades of gas turbine units [8].

In cooling systems, bubble fluid (water) bubbles proceed. At high thermal loads, the onset of a crisis
situation with possible overheating of the heat exchange wall is not ruled out. To study the boiling crisis,
weas sembled an experimental setup, the scheme of which and the experimental conditions are presented
in[6,7].

Calculation of the value of qcr with respect to the investigated porous system can be performed
depending on the underheating and the flow velocity according to the equations of work [2], from which it
follows that underheating of the liquid allows several expansion of the heat transfer capabilities in a
porous cooling system. Since heat transfer processes take place in thin porous structures, even an insig-
nificant excess of free flowing film on the outside of the structure, determined by the parameter m, at a
given hydrostatic pressure APd and a conditional coefficient of permeability Ku, creates a liquid core from
which the underheated cooler will be continuously sucked temperature differences and capillary forces.

In addition, the gravitational potential promotes the destruction of steam conglomerates in a porous
structure, facilitating the transport of an underheated liquid. The heat flow will be spent additionally on
heating of leaking relatively cold portions of liquid.

Excess fluid in the porous system creates a directional movement to the flow, which leads to defor-
mation of the vapor bubbles in the structure, a decrease in their diameter, an increase in the frequency of
the formation of bubbles [3]. As the flow velocity increases, the energy expended in displacing liquid from
the wall boundary layer increases, and consequently, the generation rate of the vapor V., and the quantity
. iIncrease. However, at a certain value of the fluid flow rate determined by the parameter 7., the energy
expended for extruding liquid from the two-phase wall layer will not be enough, and a heat transfer crisis
occurs. Of course, an increase in (.,  will be achieved with a large flow of liquid, which will lead to an
increase in energy costs for the drive of the injection machines.

Upon reaching a certain value of the water content @... the flow rate will not contribute to an in-
crease in the g, value, and in some cases may even lead to a decrease in the ., value, since vapor eva-
cuation from the wall zone is difficult. The increase in the velocity of the liquid film adjacent to the wall,







