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Development of low noise porous plate by interaction of 3-dimentinal vortices in
non-circular jets.
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Multiple jets issuing from multiple nozzles or holes are used in various
applications, such as multi-jet combustion chambers and air ventilation systems. To improve the
performance multi-jet devices, it is necessary to understand the mixing and evolution of multiple
circular and non-circular jets. The present research project has clarified the influences of the
nozzle spacing ratio of circular nozzle, and the shape, the aspect ratio and azimuthal orientation
of non-circular nozzle on the flow characteristics and the fluid dynamics noise of multiple elliptic
jets issuing from a 4x 4, 6x 6, 8x 8 square matrix nozzle arrangement experimentally and
numerically. We found that the combined flow formed by the confluence of the multiple elliptic jets
for the alternate azimuthal orientation arrangement developed earlier than that for the same
azimuthal orientation arrangement.
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Fig. 2 Schematic diagram of Fig. 3 Schematic diagram of 6 x 6 multiple elliptic nozzles
6 x 6 square matrix multiple (a) same and (b) alternate azimuthal orientation

round nozzles

Table 1 Nozzle specifications and experimental conditions
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Fig. 4 Contour plots of dimensionless mean velocity along x-axis, #/Uy, of multiple jets from
(a) 4 x 4 matrix nozzles, (b) 6 x 6 matrix nozzles and (c) 8 x 8 matrix nozzles
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Fig. 5 Vector distribution of dimensionless
secondary flow, v#*+i*/U,, of multiple round
jets from 6 x 6 square matrix nozzles

Fig. 6 Profiles of dimensionless mean velocity
along x-axis at z/l = 0.5 nozzle centre plane
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Fig. 7 Contour plots of dimensionless mean velocity along x-axis, #/U,, of multiple elliptic jets with
the same azimuthal orientation arrangement (a) a/b = 2.25 and (b) a/b = 2'6.25.
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Fig. 8 Contour plots of dimensionless mean velocity along x-axis, %/U,, of multiple elliptic jets with
the alternate azimuthal orientation arrangement (a/b = 6.25).
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Fig. 9 Contour plots of dimensionless mean velocny along x-axis, u/U,, of multiple cruciform jets
(a) a/b =3.17, (b) a/b = 14.60.
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