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Enhancement of Heat Transfer on a Projection with Longitudinal Vortex Generator
in the Narrow Space Duct
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Abstract

Experiment of heat transfer on a projection with delta wing-type longitudinal vortex generator was
performed in the narrow space duct. The temperature on the projection was measured by the infrared im-
aging camera. The projection height varied 3 mm or 5 mm, the angle of vortex generator varied 30 deg. or
60 deg. and the duct Reynolds number varied from 1130 to 11200. The thermal performance factor # (the
ratio between heat transfer enhancement and drag increase from it without vortex generator) is discus-
sed. It is clear that the performance factor is best in the case of that the height of a projection is just higher
than the height of velocity boundary layer which developed from the leading edge on the duct plate.
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Fig.1 Schematic of experimental apparatus
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Table.1 Boundary layer thickness on a plate at 60mm from the
reading edge
Velocity m/s 0.5 1.0 2.0 3.0 5.0

Thickness mm 6.9 4.9 3.4 2.8 2,2
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(b) Projection height is 5 mm.

Fig.2 Distribution of heat transfer coefficient on a projection
without vortex generator.

Longitudinal Vortex

Vortex generator \Z \/

e

Fig.3 Longitudinal vortex (projection height is 3 mm, stream
velocity is 0.5m/s, attack angle is 30deg.)
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Fig.4 Distribution of heat transfer coefficient on a projection
with vortex generator.
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Fig.5 Duct friction factor with and without vortex generator
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Fig.6 Heat transfer acceleration ratio.
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Fig.7 Thermal performance for the vortex generator
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