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ABSTRACT

When calculating the process of heat and mass transfer between water and air, it
IS necessary to take into account two mechanisms: convective heat transfer from the
heated water to the air passing through the cooling flow path and heat transfer due to
the mass transfer of evaporated water to the air stream. The cooling process is difficult
to describe because the parameters of the supplied (sprayed) water and the incoming
air flow vary from section to section at height n during the initial period of the process.
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INTRODUCTION

The analysis of the heat and mass transfer process includes the calculation of the
average parameters set in the stationary mode of the apparatus. In this case, the initial
assumptions are:

1. Thermophysical properties of water and air are constant;

. The distribution of drops over the entire volume is assumed to be the same;

. There is no interaction between drops;

. There is no distribution of air parameters along the radius of the cooling tower;
. The process is stationary with a constant heat exchange surface;

. There is a similarity between heat and mass exchange processes;

. The air coming out of the cooling tower is completely saturated with moisture;
. There is no mechanical entry of drops.

The main initial parameters for the mathematical model are: air pressure Rom,
residual air pressure in the apparatus Ro, air consumption (Ev, heat capacity Srva, air
temperature at the entrance to the apparatus tn , density pe, humidity dB and,
accordingly, relative air humidity r. It will not be enough to set air values to start
working in the described model, it is necessary to know the temperature of water at the
entrance to the workplace T: n water flow rate Gw, In addition, it is necessary to take
into account the size of the drops d and their speed | k. the geometric dimensions
(diameter D, height) of the working area of the cooling tower depend on the
temperature difference, the material and the surface area of the hardware shell, taking
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into account the heat absorption of the hardware shell and the heat flow to it from the
environment. solar radiation and the resulting heat gain affect the performance of the
cooling tower.

The interaction between chilled water and air is shown in Figure 2.1. The falling
ClLs of water interact with the counterflow of air sucked in by the vacuum pump-
compressor through the cooling tower. Intensive evaporation of moisture from the
surface and its transfer to the air flow occur in the diffusion boundary layer of the
droplet. This increases the humidity of the air. The lower the initial humidity of the air,
the more moisture is absorbed by the droplet stream and removed into the atmosphere.
It is also necessary to take into account the convective movement of the water mass
inside the droplet volume.

In the field of high-temperature thermal engineering of cooling towers, radiant
heat exchange is faster than other water cooling methods. Therefore, when creating
aggregates working at high temperatures, it is necessary to take into account the high
use of radiant heat exchange. This applies primarily to boilers and industrial furnaces.
It radiates energy in construction materials enterprises, between cement, lime, and clay.
They include heated gases and steam. Radiation determined only by the temperature
and optical properties of the emitting body is called thermal radiation.
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