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Statistical properties of turbulent jets developed from turbulent pipe flows
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ABSTRACT
The turbulence characteristics of air jets issuing from the exit of turbulent duct and pipe flows were
investigated using hot wire anemometry. The statistics of turbulence that include turbulence intensity,
skewness factor and flatness factor show that the strong entrainment that bring the surrounding fluid at
rest into the jet around the early development of the jet and these values saturate to the general turbulence
values downstream. The velocity correlations show apparent negative values that suggest certain large
scale of the turbulence both in time and the spanwise direction. Though the spectra never indicate any
specific peaks, this result suggests that the jet flows from the turbulent duct or pipe flows have a large
coherent structure at least in the region close to the jet exit.
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Fig.1 Experimental set-up for the two-dimensional jet.
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Fig. 2 The streamwise distributions of mean velocity.

1 10 100
x/h, x/d

Fig. 3 The streamwise distribution of the velocity
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Fig. 4 Streamwise distribution of the skewness factors
and flatness factors.
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Fig. 5 Spectrum of the streamwise velocity in the
two-dimensional jet.
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Fig. 6 Spectrum of the streamwise velocity in the
rectangular jet.
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Fig. 7 Spectrum of the streamwise velocity in the

circular jet.
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Fig. 8 Contour map of correlation in the
two-dimensional jet. Contour spacing is 0.1.

0 10 20 30 40 50 60

x/h

Fig. 9  Contour map of correlation in the rectangular
jet. Contour spacing is 0.1.
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Fig. 10  Contour map of correlation in the circular jet.
Contour spacing is 0.1.
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