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A Study on the Flow Characteristics of the Triple Jets
Using Particle Image Velocimetry
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Abstract

Experiments were conducted to show the characteristics of the flow on triple parallel plane impinging
jets. Measurements of mean velocity components and turbulent intensities were carried out with a
particle image velocimetry(PIV) to investigate the flow field generated by the air issued from three
identical plane parallel nozzles and mixed with the ambient air. The measurements range of these
experiments were Reynolds number of 5000 and 1000 based on the nozzle width and the case of
nozzle-to-plate distances were two times, six times and ten times the width of the nozzle. Results show
that recirculation region of Re=5000 is the stronger than that of Re=1000. Therefore, velocity loss of
centerline for Re=5000 that shows strongly recirculation region takes effect greatly.
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Fig. 1 Schematic diagram of triple jets
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Table 1 Experimental Conditions

Type of jet Triple jets
Reynolds number (Re) 5,000, 1000
Nozzle width (W) 10my
Nozzle-to-nozzle distances (S) 60mn
Nozzle-to-plate distance (H) 20, 60, 100mn
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Fig. 2 Schematic diagram of the experimental
apparatus
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(a) streamwise turbulence intensity
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(b) spanwise turbulence intensity

Fig. 5 Contours of ensembled turbulence intensity
for triple jets at Re=5000
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Fig. 6 Ensembled mean velocity streamlines in the

triple impinging  jets for various

nozzle-to-plate distances
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Fig. 7 Comparison of Reynolds number for mean

velocity and mean turbulent intensity in

triple impinging jets
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(b) spanwise velocity in the wall jet

Fig. 8 Distribution of velocity with various
nozzle-to-plated distances for Re=5000
and Re=1000 in the triple impinging jets

didlsx #JI &2 Re=50002 &= 5809

Heldb 2OE+E, MHEg F900 f0HX2 0

Of it HR2E BES HXA SO W2tA,

=2 diflzX #= SS8UY 28 NHzd

e S0l 2 H8otl), = dolsx £

= S0 HOoE=E Mz 999 H30

A HEECh



- Re=5000

— Re"l 000

0.0 - .

[H'\ V=6]

=,
SR s,

%‘L; &Q’gﬁ:ﬁ@@

0.0 A I i

[HAw=10]

S g

= T et
= m"’i?:lllrgq‘, S
0.0 1 4
0 2 4 [\

Y/W

(a) streamwise turbulence intensity
0.3

— O~ Re=5000 HAW=2
—o— Re=1000
. STiergtietS
,p{o’ﬁw T Ty,
> NNy

ViW

(b) spanwise turbulence intensity

Fig. 9 Distribution of turbulence intensity with

various  nozzle-to-plated  distances  for
Re=5000 and Re=1000 in the triple
impinging jets
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