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Heat Transfer of Impinging Axisymmetric Jets with a Mesh Screen

in the Nozzle
(2nd Report, For the Case of Large Mesh Size)

Junji KURIMA, Masahide MIYAMOTO and Yasuo KATOH

Abstract
As in the first report, the effect of a mesh screen on impinging heat transfer has been experimentally

studied in relation to the flow characteristics of an axisymmetric jet. The mesh screen was installed in

the nozzle, 10mm upstream from its exit. Five types of mesh screen with relatively large mesh size were

used. The jet Reynolds number based on the nozzle diameter and the nozzle exit velocity was kept

constant at Re=17800.

It is shown that the effects of the mesh screen on the flow characteristics of a free jet, and the heat

transfer characteristics of an impinging jet, are appreciable. When the diameter of mesh wire is large,

the velocity potential core of the jet is shorter than that without the mesh screen, and the local heat

transfer coefficients augment in the case of the short nozzle-to-plate distance. This technique of heat

transfer augmentation using a mesh screen with large mesh size is a very attractive method for industrial

applications because the heat transfer coefficients over extensive impinging regions are increased and

made uniform by the installation of the 4 mesh screen.
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Table 1 Dimensions of mesh
Sieve Diameter Open Area
I\I/\Ilesh Opening of Wire Ratio
%1 a(mm) d(mm) (%)
4 4.85 1.50 58.3
8 2.38 0.80 56.0
12 1.76 0.356 69.2
12 1.61 0.508 57.8
12 1.40 0.717 43.7
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Fig.2 Variation of mean velocity and turbulence
intensity along the jet center line (12

mesh)
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Fig.3 Flow visualization of a free jet (12 mesh)
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Fig.4 Power spectrum on the jet center line at
x/D=3 (12 mesh)
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Radial distribution of mean velocity and turbulence intensity at x/D=3 (12 mesh)
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Fig.6 Variation of stagnation point heat transfer

coefficients with nozzle-to-plate distance
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Fig.7 Radial distribution of local heat transfer

coefficients for H/D= 3 (12 mesh)
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Fig.8 Variation of mean velocity and turbulence
intensity along the jet center line (4, 8
mesh)
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Fig.11 Radial distribution of mean velocity and
turbulence intensity at x/D= 3 (4, 8 mesh)
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Fig.12 Variation of stagnation point heat transfer
coefficients with nozzle-to-plate distance
(4, 8 mesh)
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Fig.13 Radial distribution of local heat transfer
coefficients for H/D= 3 (4, 8 mesh)
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