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Large-Scale Structure of Circular Jet in Transitional
Region at Reynolds Number of 10*
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Abstract

The Large-scale structure of the circular jet in the transition region, which influences the
subsequent flow in the turbulent region, was studied experimentally. Measuring equipments are
composed of the two channel hot-wire anemometer, the computer controlled two-directional traverse
mechanism, the data acquisition system, and FFT-analyzer. The circular jet has 50 mm diameter,

The mean velocity distribution, the velocity fluctuation, the auto & cross correlations and the
power spectra were acquired at moderate Reynolds number of 104 And the VITA method was
used to measure the convection velocity of Large-scale eddy. The phase of #’ is in advance of
that of »’ in all regions. K. (c=0) is approximately zero in the potential core region, but a
small regular deviation is observed. At a position in the mixing layer region the convection
velocity is different along the part of the eddy, and in this experiment the convection velocity of
the inner region is larger than the outer region. The averge convection velocity of the eddy along
y/D=0 was approximately constant in the transition region.
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Table 1 Convection velocity, peak frequency and
length scale

2D | Time delay o | e ency | seale

(m/s) (Hz) (mm)
0.5| 2.148X10°3  0.742 128 5.8
1.0| 2.344 0. 682 62 11.0
1.5 2.148 0.742 30 24.7
2.0] 2.344 0. 680 28 24.3
3.0} 1.855 0. 859 24 35.8
4.0/ 1.587 1. 004 24 41.8
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