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Numerical simulation fluid flow and heat transfer in twisted oval tube heat
ex-changer

Sina Poultangari', Mansour Talebi?
sina.poultangari@gmail.com

Abstract

Oval twisted tube heat exchangers is the new type of shell and tube heat exchanger and widely used in industry. In this study, the replacement
of conventional circular tube to oval tube and changes in the geometric parameters of the tube (the ratio of A / B) in order to enhance the
efficiency and determine the optimum ratio is studied. The analysis is three-dimensional and the flow assumed to be incompressible and
laminar. Fluid is water and its properties are fixed. For analysis 13 cases with oval diameter ratio of 1 to 4 were investigated. For each ratio
analysis for 8 different fluid velocities has been done. After analysis, it was found that the heat flux through the tube walls of the ratio A/ B =
1 (the circle) to A/ B = 2 (where A and B are the large and small diameter of oval) is increased. But for the larger ratios there is no
significant change in thermal flux. It is not observed. Also, the ratio of A/ B and speed, pressure drop can be seen that Bernoulli's principle,
which suggests that these two factors (the ratio of A / B and pressure reduction) makes the spiral flow rate and more severe and Due to the
formation of secondary flow. Also according to Bernoulli’s principle, by increasing the A/B ratio, pressure drop is increased and this two
reasons make more spiral flow and cause the formation of secondary flow.

Keywords
Oval Twisted tube, Shell and Tube Heat exchanger, Optimum ratio, Heat transfer
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