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RESUME

The main objectives of development of ventilation and air conditioning equipment
consist in reducing of energy consumption and steel intensity, improvement of reliability and
efficiency ot its operation. Solution to this difficult task is particularly important nowadays,
when very expensive are the fuel and accordingly energy, as well as metalworks. Urgency of
the problem is stipulated due to the fact that energy consumption by heat supplies, ventilation
and air conditioning equipment is in one of first places in the power consumption fields of
national economy. It is known that under normal circumstances for functioning of heat
supplies, ventilation and air conditioning systems in the country is consumed approximately
35% of fuel resources. Also are high in mentioned systems consumption of metal, in many
cases the high-costly non-ferrous metals. In this order it is necessary to become one of the
main task at design and operation for heat supplies, ventilation and air conditioning systems

the maximal possible reduction of power consumption and metal intensity of these systems.
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Based on the above mentioned, the objective of work is to reveal the expediency of lot
of technical proposals dua that is possible to reduce the heat or power consumption and metal
intensity in ventilation and air conditioning systems. The basic xondition of task solving is the
further improvement of ventilation and air conditioning systems and equipment.

For achievement of these objectives in this work are solved the following tasks:

The development of theoretical foundations of heat equipment’s ribbed surfaces
thermotechnical calculation with taking into account impact of various factors on mass and
heat change processes.

The theoretical formulae of dry and irrigated ribs temperature field and efficiency ratio
with taking into account the changes in thermal conductivity and air temperature is obtaining.

The design formulae of straight rib efficiency coefficient calculation in the cases of
organized fluid flow in different directions, consumption and initial parameters.

The development of experimental research methods and their implementation.

The scientific novelty of work:

At calculation of heat equipment rib surfaces great importance has the correct
determination of heat efficiency ratio. The rib eficiency ratio generally is calculated due the
obtained from rib thermal conductivity differential equation formulae, with assumption that to
the rib flow air temperature is constant. Such assumption is justified at low temperature
pressure and low ribs. In practice often occurs a high temperature pressure, for example, at
heat exchange from furnaces gases-out. Also often occurs equipped with high-ribs heat
exchanging devices. In this case it becomes necessary to take into account the change of rib
flow air or heat temperature. The directions of air or fluid flows and in rib thickness of heat
conductivity flows also would be considered.

In the case of fluid organized flow motion along the rib basis, will be considered and
the straight rib with unlimited length on which surface the temperature field is two-
dimensional. Are generated differential equation and it is solved by variables separation
method. The expression of rib surface two-dimensional field and rib effectiveness ratio with
taking into account the change in air temperature is obtained. It is defined that due the rib
length increasing impproves its efficiency ratio. The design formulae for the irrigated
surfaces heat exchanging devices temperature field of rib surfaces and their efficiency ratio as
well as dry ribs classical calculation results are obtained on the basis of assumption that the
heat exchanging ratio between rib surface and air is constant. In fact, in applied in heat
exchanging devices of ventilation and air conditioning systems, especially in irrigated
devices, the thermal conductivity is changed.

The results obtained from the task realization:
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As the result of project implementation is obtained rif surfaced heat exchanging
equipment efficiency ratio defined design formulae, taking into account the changes in air
temperature and thermal conductivity that would be applied at these systems selection at
planning, as well as at design, in order to improving their energy efficiency.

The carried our researches results give the possibility to make the following
conclusions:

Are studied influence of changes in air temperature on straight rib’s temperature field
and its efficiency ratio with taking into account the air and heat conductivity flow directions
in rib thickness. The rib temperature field and efficiency coefficient calculation formulae are
obtained at mentioned flows following and reverse directions.

Is studied influence of thermal conductivity between the air and rib surface on
efficiency coefficient in the case of dry, as well as irrigated rib efficiency ratio. Is obtained
that this effect is observed in the case of dry rib from half-rib height. On irrigated ribs at the
condensation of water vapor changes in thermal conductivity isn’t infllluenced on
improvement of efficiency coeffiecient in comparison with the dry ribs that gives the
possibility increase the rib height. In the case of water evaporation due the high thermal
conductivity the irrigated rib’s efficiency ratio is reduced and it is necessary to apply very low
rib or capillary surface.

Is studied the case when the fluid flow is moving in perpendicular to the straight rib
base. The fluid initial temperature and the rib’s basis temperature are different and flluid’s
temperature is different from the rib surface temperature. The formulae for definition of
temperature field if liquid and the rib surface temperature are obtained. Also is obtained
design formula for straight rib efficiency at different, consumption and initial parameters of
organized fluid flow.

Are created four experimental rigs and obtained as a result of the experiments
confidential data will be plotted on theoretical curves. The satisfactory comparison of
theoretical and experimental data showed the correctiveness of theoretical conclusions.

The results of the dissertation works are published in 4 scientific articles and are
reported in the 3 international scientific conferences.

The total value of the work makes up to 113 pages; it includes an introduction, five

chapters, conclusions and references that consist from 124 titles.
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