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Abstract

The main objective of this research is to investigate the flow and heat transfer efficient
distribution in rotating square channel with 90 parallel ribs. In this present, the rib height-to-hydraulic
diameter ratio (e/Dy), the rib pitch-to-height (p/e) ratio and the channel length-to-hydraulic diameter
ratio (L/D,) of the rotating square channel are fixed at 0.133, 10 and 170 mm, respectively. This
experiment is carried out with Reynolds number (Re) of 10,000 and Rotation number (Ro) of 0.1. The
descriptions of mean local Nusselt number profile are measured using a naphthalene sublimation
method based on heat and mass transfer analogy. In addition, the flow visualization of a rotating
channel is also studied numerically using commercial software ANSYS Ver.15 (Fluent) program. The
results show that the Nusselt number ratio (Nu/Nu,) in a second pass after-turn is much higher than
the Nusselt number ratio in the first pass channel due to the rotational effect and the influence of the
Coriolis force, which is high in the middle region between two ribs, and very low immediately before
and after the ribs.

Keywords:heat transfer, rotating flow channel, naphthalene sublimation method, flow characteristic
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Typical parameters Value
Channel height(mm) H 15
Channel weight (mm) w 15
Channel length (mm) L 170
Rib height (mm) e 2
Pitch-to-height ratio p/e 10
Blockage ratio e/Dy, 0.133
Rotation number Ro 0.1
Reynolds number Re 10,000
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