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Abstract

Conventional rescarch has clarified the similarity of the velocity profile in the axisymmetric jet fully developing region.
However, obtaining a similar profile with a method equal to fully developing region is not possible, since the velocity profile
change is carly intense due to the existence of the potential core region in the region. In this study, the velocity profile in the
initial region of the axisymmetric air jet was measured by intelligent hot-wire (IHW) and the profile similarity was examined.
Obtaining a method for similarity showing the velocity profile in the initial region of the jet was possible. The profile being
approximately cut in the Gaussian curve was clarified by examining that a similar velocity profile is shown by the equation.
The results demonstrated that the velocity profile was shown by the Gaussian curve.
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Fig.2 Flow model of axisymmetric jet

Table 1 Used symbol

r (mm) Radius from jet centerline
z (mm) Coordinate along jet centerline
Z, (mm) Length of potential core
do (mm) Nozzle diameter dy=14,20,30(mm)
w (m/s) Axial velocity
W, (m/s) Centerline velocity
w,’ (m/s) Turbulence on centerline
Wo (m/s) Initial velocity of jet wy=45(m/s)
W, (m/s) Maximum velocity
S (mm) Shift length
b’ (mm) Half-value width after shift
r’ (mm) Radius after shift  r’=r-s
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Fig.4 Centerline turbulence intensity profiles
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Fig.10 Similarity of velocity profiles in initial region
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