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Experimental study of fluid flow and the heat transfer performance of
a conically-corrugated tube heat exchanger

1 . 1 . B . 2 . .2
LIU Gang  QIAN CaiFu' WU ZhiWei LIU ZhiSheng~ ZHOU JinXiu
(1. College of Mechanical and Electrical Engineering, Beijing University of Chemical Technology, Beijing 100029
2. Shandong Meiling Chemical Equipment Co. , Zibo 255000, China)

Abstract; Corrugated heat exchange tube is a special double-sided heat transfer tube with high heat transfer effi-
ciency and good compensation ability for axial deformation, and has been widely used in engineering. Conically-
corrugated tube is a new type of tube which is improved on the basis of traditional bellows and has good heat transfer
enhancement characteristics. In this paper, flow and heat transfer characteristics of conically-corrugated tube heat
exchanger with segmental baffle are experimentally studied and compared with conventional smooth tube segmental
baffle heat exchanger. The experimental results show that in the tested flow rate range, when the tube side medium
is water and the shell side medium is water and 32# hydraulic oil respectively, compared with the smooth tube heat
exchanger, the total heat transfer coefficient of the conically-corrugated tube heat exchanger is increased by 5% -
40% and 5% —20% respectively, the tube side pressure drop is increased by 20% —70% , and the shell side
pressure drop is reduced by 10% when the shell side medium is water. When the shell side medium is 32# hydrau-
lic oil, there is little difference in the pressure drop of the shell side. Relevant numerical simulation calculations are
carried out, based on the experimental and simulation results, the correlation formula of tube and shell side heat
transfer criterion of conically-corrugated tube heat exchanger is fitted when the heat transfer media in both shell and
tube sides are water in this paper. The numerical verification results show that the correlation formula can meet the
precision requirement of engineering design.

Key words: shell-and-tube heat exchanger; conically-corrugated tube; heat transfer coefficient; pressure drop
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