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Influence of Perforated Baffle Vortex Generator Pitch on the Flow and
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Abstract: In order to investigate the influence of perforated baffle vortex generator pitch on the heat
transfer performance of a rectangular absorber, Ti0,-Cu water-based nanofluid was employed as the heat
transfer fluid, and perforated baffle vortex generators were installed in the rectangular absorption tube.
Numerical simulations were conducted using FLUENT software to analyze the effects of different perforated
baffle installation spacings and perforation diameters on the fluid flow and heat transfer performance inside
the absorption tube. The enhanced heat transfer mechanism was elucidated combining with vortex struc-
tures, boundary layer theory, and the principle of field synergy, and the optimal structural parameters of
the vortex generators for enhanced heat transfer were obtained. Research results show that the change in
the pitch of the perforated baffle vortex generator has a large influence on the flow structure, and a smal-

ler pitch possesses a stronger longitudinal vortex in the reflux zone, with the main flow being confined to
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the center of the absorption tube. For a larger pitch, the reflux zone forms transverse vortices and wraps

the main flow to impact the heated wall, which fully promotes the fluid mixing and energy exchange in the

absorption tube. The comprehensive heat transfer performance shows a tendency of increasing firstly and

then decreasing with the increase of pitch, and when the vortex generator pitch to channel height ratio is

0.75, and the perforation diameter to channel height ratio is 0. 05, the reinforced heat transfer effect in-

side the absorption tube is the best.

Key words: rectangular absorption tube, vortex generator, installation pitch, numerical simulation, en-

hanced heat transfer
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Fig. 1 Schematic diagrams of absorption tube
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Tab. 1 Geometric parameters of perforated baffles
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Tab. 2 Thermophysical properties of nanoparticles with water
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direction in absorption tubes with different pitches
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