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DEVELOPMENT AND RESEARCH OF ENERGY EFFICIENT SHELL-
AND-TUBE HEAT EXCHANGERS FOR HIGH MINERALIZED MEDIA 

. . . 
,

Chalaev D.M., PhD Candidate, Leading Researcher, Shmatok O.I., PhD Candidate, Leading Researcher, Grabova 
T.L., PhD Candidate, Leading Researcher, Silnyagina N.B., Senior Researcher 

Institute of Engineering Termophysics of National Academy of Sciences of Ukraine Kyiv, Ukraine 

. 

Abstract. The heat treatment of liquid products in tubular heat exchangers is often used in the food industry. 
The high heat exchange efficiency and low losses for hydraulic resistance are the main requirements for heat 
exchangers. In this case, the heat exchanger should be as compact and light as possible. In order to achieve these 
contradictory requirements is possible only by using intensification of heat exchange. The use of corrugated heat 
transfer surfaces of various modifications is an effective way to improve the thermal and hydraulic characteristics of 
heat exchangers. One of the variants of the heat transfer surface is corrugated thin-walled stainless steel tube. 
Corrugated tubes provide turbulence near the surface of the tube wall, thereby reducing the thickness of the thermal 
boundary layer. Liquid turbulence near the tube wall, due to tear-off disturbances from the wall to the main flow 
increases the overall heat transfer coefficient in heat exchange systems. The paper presents the results of theoretical 
and experimental studies of the intensity of heat transfer using thin-walled corrugated tubes of various 
modifications for operation on model heat carrier with high density and viscosity (high mineralized solution with a 
salt content of 250 g/kg was used as a model solution). A comparative analysis of the operating conditions of a heat 
exchanger with a corrugated inner tube of various modifications and a heat exchanger with a smooth inner tube was 
conducted. Despite the increased density and viscosity of the high mineralized solution in comparison with water, 
the corrugated tubes form an effective turbulence of the wall layer and provide high heat transfer coefficients when 
operating with model heat carrier. An efficient heat exchanger, in which thin-walled flexible stainless corrugated 
tubes are used as heat exchange elements, with the ability to work with different chemical composition and high-
viscosity media is created on the basis of the obtained data. The heat exchanger is designed to solve standard heat 
engineering tasks taking into account the properties of working media. 

. 
Keywords: heat exchanger, corrugated tubes, discrete turbulators, hydraulic resistance, heat transfer 
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