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Centerline Turbulent Characteristics of an Axisymmetric Flow with the Swirl
Kyong Dug Nam and Yong Oun Han

Key Words: Swirl Effect(£2%0] #&3), Decay of Turbulence Decay (& 45 = 9l),
Isotropic Flow (S¥A#-%), Decay Rate(4] 5 &)

Abstract

The swirl effect on an axisymmetric turbulence has been investigated along its centerline by the
hot wire anemometry. Flow facility to generate and conrol the swirl has been built by using the
rotating honeycomb and grid. For the case of internal flows, as the strength of the swirl increases
the flow tends to be locally isotropic by modifying the radial and the rotational components
mainly. In comparison with those of the plain free jet, the decay of the centerline turbulences
seems to be delayed substantially even with a slight swirl component.
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Fig. 10 (continued)



2734 gAY . 3es

[l |
0.010 — . - . 0.010 r
(b-1)
2 2
0.008 - u /Uo A 0.008 =
0.006 B - 0.006 A
w=0
0,004 w=21.0\. 0o0sl  @=814 \x
. o e - . - e
Yo, .\}\
*e
0.002 L—1_ 1 1 \‘\“\‘1\ 0.002 ( I 1 1
15 20 25 30 15 20 25 30
0.010 — : ; . 0.010 : . .- -
(b-3)
0.008 /U0t 4 o008 .
0.006 - 0.006 -
\ w=0
0.004 | @w=42.0 \.\ 4 0.004 ++ w=524 \ .
N BN
0002 1 1 \1\ 0002 ] I i \(\
15 20 25 30 15 20 25 30

x/D x/D

(b) Axial normal stress

0.0086

0.006

0.005 0.005

0.004 0.004

0.003 0.003

0.002 0.002

0.001 L L L L 0.001 ! ! -l +
15 20 25 30 15 20 25 30

Fig. 10 (continued)



0.005 - \

0.004 +

0 003

0.004 | \

0.003 | w=52.4 \\ N

0002 0.002
0001 L 1 i 1. 0.001 & .l 1 i 1
15 20 25 30 15 20 25 30
x/D x/D
(c) Radial normal stress
0.008 T T T — 0.006 R T T T T
0 005 0.005 ~
0 004 4 0.004 -
0003 0.003 v B
N v
S
O 3
0 002 A\ 0.002 - \
AN
0.001 i — L L 0.001 ¢ — . L 1
15 20 25 30 15 20 25 30
0.006 — T T 0.006 — = ml L
|
0 005 0.005 -
0.004 0.004 <
0003 0.003 t+ w=524 \\ . E
'\
Q.002 0.002 +
0001 ) 1 i 4 0.001 1 1 1. A
15 20 25 30 15 20 2B 30

(d) Tangential normal stress

Fig. 10 Decay of turbulence in free jet, for variable revolution speed of swirl generator
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