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Spray Characteristics of Jet According to Position of
Injector Hole in Cross Flow
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ABSTRACT

Effects of injector position and momentum flux ratio on a vertical jet in a cross flow field were
studied qualitatively and shown by using air and water. The experiment was carried out by
fixing the momentum flux ratio and varying the position of the injector hole. Conversely, the
injector hole position was fixed and the momentum flux ratio was varied. Image visualization
was performed by a Shadowgraph technique using a high speed camera. The visualized images
were compared for finding differences in spraying through Density Gradient Magnitude Image. It
is observed that as the x/d of the apparatus increased the jet break up height decreases and the
spray angle also decreases. When x/d is 0, the spray reaches the floor and ceiling at any

momentum flux ratio.
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Fig. 1 Schematic of jet in crossfloe experimental
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Fig.2 Pathlines and velocity profiles in 2D experimental apparatus
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Fig. 3 Schematic of visualization method
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Table 1. Experimental condition
Exit water water water air air mass air
. ) . ) Momentum
area density mass flow velocity density flow velocity - t'
. ux ratio
(mm? | (kg/m?) rate(g/s) (m/s) (kg/m?) rate(g/s) (m/s)
1.25 41.14 41.03 12.29
1.27 59.46 58.44 5.97
! 09 1.29 77.01 744 3.62
1.32 95.96 90.72 2.38
1.25 41.14 41.03 27.66
1.27 59.46 58.44 13.44
800 1000 15 7.64 1.29 77.01 744 8.15
1.32 95.96 90.72 5.36
1.25 41.14 41.03 49.17
1.27 59.46 58.44 23.89
20 10.19 1.29 77.01 74.4 14.49
1.32 95.96 90.72 9.53
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(@) J=12.29, x/d=0 (b) J=12.29, x/d=4 (©) J=12.29, x/d=8

(d) D.GM.L of (a) (e) D.GM.L of (b) () D.GM.L of (¢
Fig. 4 Shadowgraph image and D.GIM.I of jet in crossflow according to changing the injection hole position
with fixed momentum flux ratio

(@) J=12.29, water 1 g/s (b) J=27.66, water 1.5 g/s (c) J=49.17, water 2.0 g/s

(d) J=13.44 air 59.46 g/s (e) J=8.15 air 77.01 g/s (f) J=5.36, air 95.96 g/s
Fig. 5 D.GM.l of jet in crossflow according to changing momentum flux ratio by changing water mass flow rate
and air mass flow rate
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