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ABSTRACT

Effects of injector position and momentum flux ratio on a vertical jet in a cross-flow field are
qualitatively studied and displayed using air and water. The position of the injector hole and the
momentum flux ratio is changed and image visualization is performed using a shadowgraph
technique and a high-speed camera. The visualized images are compared to find differences in
spraying using density gradient magnitude image. It is observed that, as the x/d of the
apparatus increases, the jet break-up height decreases. When x/d is 0, the spray reaches the

bottom and ceiling at any momentum flux ratio.
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: interval of injector

. inner width

L

Dw

d : injector hole diameter

h : height of horizontal flow channel
] : momentum flux ratio

w : width of horizontal flow channel
x/d : non-dimentional injector position

wd : non-dimentional length
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Table 1. Experimental condition.

exit water water mass water . . air mass ) )
) ] air density air velocity | momentum
area density flow velocity flow ]
9 R (kg/ m3) (m/s) flux ratio
(mm?) (kg/m?) rate(g/s) (m/s) rate(g/s)
1.25 41.14 41.03 12.29
1.27 59.46 58.44 5.97
1 5.09
1.29 77.01 74.40 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 74.40 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
2.0 10.19
1.29 77.01 74.40 14.49
1.32 95.96 90.72 9.53
0.5mm
N Ve,
Air from 1.3mm T Wind tunnel O I
wind - controller
tunnel T_[I @
L = '-!l Flow direction
/ 2mm | &
3
. h O
[ — PVC window Water injector
’P:/’C_/ AH‘N l\_ High-speed
window ' 1055 \\, CCD camera
HZL L
i
3 i}:‘i?g;m MFC Water pressure tank

Fig. 1 Schematic of jet in crossflow experimental
apparatus(6].
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Fig. 2 Schematic of visualization method.
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5.48e+01
4.68e+01
3.90e+01

3120401
2.34e+01
1.56e+01
7.808+00
0.00e+00

(@) air mass flow
rate 41.14 g/s

(b) air mass flow
rate 59.46 g/s

(c) air mass flow
rate 77.01 g/s

(d) air mass flow
rate 95.96 g/s

Fig. 3 Pathlines and velocity profiles in the 2D experimental apparatus.
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Table 2. Jet break-up position.
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(c) J=12.29, x/d=8

-

(d) DGMI of (a) (e) DGMI of (b) () DGMI of (c)
Fig. 6 Shadowgraph image and DGMI of jet in cross—flow while changing the injection hole position with a fixed
momentum flux ratio.

(a) 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. 7 DGMI of jet in cross—flow while changing the momentum flux ratio and water mass flow rate and air
mass flow rates.
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Fig. 8 Contact range according to momentum flux
ratio.
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