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Abstract
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Abstract:

An experimental Investigation of non-boiling air-water flow in circular and
rectangular micro-channels is conducted in this work to study flow visualization, heat
transfer, and pressure drop characteristics. The gas—liquid mixture from a y-shaped
mixing chamber is forced to pass through a plenum inlet and enter 21 parallel
rectangular micro-channels 40 mm long in the direction of flow. Each channel has a
width and a depth of 0.45 and 0.41 mm, respectively. Flow patterns are observed and
recorded by flow visualization system composing mainly of a precise stereozoom
microscope mounted together with a camera. Five different flow orientations—horizontal
flow, 45° inclination upward flow, 45° inclination downward flow, vertical upward flow,
and vertical downward flow—are carried out under identical operating conditions. The
experiments are also performed by using two different inlet sections under the same
flow conditions. The experimental results indicate that slug flow yields higher heat
transfer enhancement in comparison to gas core flow. The experimental results also
show that slug flow taking place in vertical upward flow gives the highest heat transfer

performance in comparison to other flow orientations.
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