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Abstract

The purpose of this study is to investigate the heat transfer augmentation using the perforated plate
placed in front of a target plate in an axisymmetric impinging air jet system. The new liquid crystal
technique using Neural networks with median filtering is used to determine the Nusselt number distributions
on the target surface. The experiments were made for the jet Reynolds number (Re) 23,000. The effects of
the pitch-to-diameter (p/dl) from 1.5 to 2.5 in the perforated plate, the hole diameter on perforated plate
(d1) from 4mm to 12mm, the perforated plate to target surface distance (z/d1) from 1 to 3, and the
nozzle-to-target surface distance (L/d) from 2 to 10 on the heat transfer characteristics were experimentally
investigated. It was found that when the perforated plate was located between the nozzle exit and the target
plate, the average heat transfer rate at the stagnation region corresponding to r/d<1.0 was increased up to
the maximum 2.3 times compared to the case without the perforated plate.
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Table 1 Nusselt number uncertainty analysis

Xi Value oxi (S o)
vd=0 33
s 1 0.02 1.99 2.05
T,  36.6:40.5(C) 0.25 1.65 137
T, 2153:2L5(°C) 0.15 0.97 0.66
Ge O(w/m?) 38.92:497  0.97 0.84
1% 21.23;8.60 0.125 0.59 1.49
I 1.94;0.62 0.01 0.51 1.65
A 0.010355 5x10° 0.48 0.58
d 3.4(cm) 5x10° 0.14 0.12
€ 0.9 0.05 0.12 1.03

Total Nu uncertainty SNu/Nu= 3.07 3.68
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7/di=2, p/di=1, d;=8 mm (circular hole)
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