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Heat Transfer Augmentation on Flat Plate with Two-Dimensional Rods
in Impinging Air Jet System(2]:Effect of rod pitch
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ABSTRACT

The propose of this study is augmentation of heat transfer without additional external
power in 2-dimensional impinging air jet. The passive heat transfer augmentation method tried
in this experimental study is placement of rod bundles with the clearance, 2mm, in front of
the heat transfer surface. The effects of pitch distance among rods and nozzle-to-target plate
distance are investigated. The overall heat transfer rate of flat plate with rods reaches maximum
at H/B=10 and P=40mm, and for H/B=2 and P=40mm the augmentation rate of heat transfer
becomes maximum to a value which is about 1.57 times that of the flat plate without rods.
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fa) Schematic diagram of experimental
apparatus.

b) Coordinate System

Fig.1 Schemotic diogram of experimental
apparatus and Coordinate system
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(a) Heating plate-rod system
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Fig. 2 Heating plate~rod system and hedting
plate
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Fig. 3 Local heat transfer coefficient distri-
bution for the flat plate without rods
(tla—= 18 m/ )
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Fig. 4 local heat transfer coefficient distri—
bution for the flat plate with rods
(Ue=18m/s, P=30mm).
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Fig.5 Local heat transfer coefficient distri—
bution for the flat plate with rods
(Ue=18m/s, P=40 mm ).
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Fig. 7T Comparison with local heat transfer
coefficient on the flat plate with and
without rods (Ue=18m/s, P =40mm).
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X~ direction by integration.
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Fig. 10 Average heat tronsfer distribution in
X—direction by integration.
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Fig. 11 Average heat transfer distribution in

X—direction by integration.
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