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COMMON APPROACH TO THE CALCULATION
OF HYDRAULIC RESISTANCE OF A TUBE BANK OF CONTACT
AND SURFACE HEAT EXCHANGERS

Abstract. Heat and mass transfer processes and apparatus are widely used at the enterprises of chemical, oil
refining, petrochemical, gas processing, metallurgical, food, chemical-pharmaceutical and energy industries in
Kazakhstan, as well as in the agro-industrial complex, building materialsproduction, dust and gas collection systems.

The existing designs are being constantly modernized, withthe new ones being created. The known methods of
heat and mass transfer intensification are the operating and the design ones. As the research has shown, the most
promising method of design intensification is the method, using the laws of vortex interaction of flows.Due to the
scientifically substantiated choice of distances between the turbulence creating elements, depending on their shape
and size, it is possible to change the phase interaction modes at a constant flow rate or to improve the mass and heat
transfer characteristics due to the vortex mixing within a single phase.

There has been done the analysis of the known data on streamlining around the packing elements,arranged
along and across the flow,with thecalculated dependences given for determination of the vortex interaction degree in
the vertical and radial directions. On the basis of the laws of interaction of vortices, being formed during
streamlining around regularly arranged packing elements, there has been created a class of apparatus with different
types of regular packing.

The established regularities and calculated dependencies have been used in thecommon approach to the
calculation of hydraulic resistance of contact heat and mass transfer and surface heat exchangeapparatus.
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Introduction.Heat and mass transfer processes and apparatus are widely used at the enterprises of
chemical, oil refining, petrochemical, gas processing, metallurgical, food, chemical-pharmaceutical and
energy industries in Kazakhstan, as well as in the agro-industrial complex, building materials production,
dust and gas collection systems. However, a large variety of applied designs does not always meet the
production requirements. One of the main reasons of the iridle and unprofitable work is that the
technology and technique applied have high material and energy indices. The latter index is of great
importance under modemn conditions of market economy.

According to [1], when creating the new technique and technology, it is necessary to proceed from
the promising directions of scientific and design work in the specific field of knowledge with taking into
account the real conditions and requirements to the operation and manufacturing of the design. Besides,
when predicting the appearance of the designed object, it is necessary to proceed from the assessment of
positive and negative features of the known analogues.

There are two approaches to the heat and mass transfer intensification: the operating and the design
ones.







