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High Efficiency and Low Pressure Drop
Circumferential Overlap Trisection Helical Baffle
Heat Exchangers

SHENG Yanjun CHEN Yaping WU Jiafeng
(School of Energy and Environment, Southeast University, Nanjing, Jiangsu 210096)

Abstract; The structure of circumferential overlap trisection helical baffle heat exchanger is
presented, and the main mechanism of efficient performance of heat transfer enhancement of this kind
of new heat exchangers is analyzed. The circumferential overlap trisection helical baffle heat exchangers
possess not only the general characters of helical baffle heat exchangers but also the features of suitable
for equilateral triangles layout of tubes and anti-shortcut at triangular zones of adjacent baffles. It is the
row of tubes at the junction triangle of adjacent baffles that effectively dampers the reverse leakage
driven by differential pressure between upstream and downstream chambers. The heat transfer
performance test results are presented of circumferential overlap trisection helical baffle heat exchangers
with single thread schemes of baffle tilt angles of 20°, 24°, 28°, 32°, and dual thread scheme of baffle
tilt angle 32°, in contrast to a segmental baffle heat exchanger. The results show that the optimum
scheme is the one with baffle tilt angle of 20°, and the ratios of the mean values of shell side heat
transfer coefficient, pressure drop, and comprehensive index (h,/Ap,) of the helical scheme with baffle
tilt angle of 20° over those of the segmental baffle scheme are 1.122, 0.566 and 2. 035 respectively.

Keywords: helical baffle heat exchanger; circumferential overlap; trisection helical baffle; reverse

leakage; tilt angle
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