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1 Liquid Jet in Crossflow (LJICF)
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Fig.1: Schematic of the injected liquid jet into an air crossflow.
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Fig.2: Schematic of the wind tunnel.
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Fig.3: Schematic of the experimental setup and their placement.
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Fig. 5: Image processing procedure. Right) Original image, Middle) Boundaries of the liquid jet, Left) Profile of the
liquid jet.
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Table 1: Summary of test conditions.
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1/225 998 p (kg/m3)

1/73x107

8/02x10*

1 (N/m?)

- 0/0728

o (N/m)
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V (m/s)
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Fig.6: Visualization of circular and elliptical liquid jets. We =2, q =15. A) Circular jet, B) Elliptic jet “E3(0°)”, C)

Elliptic jet “E3(90°)”.
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Fig. 7: Schematic of occurrence of the axis switching phenomenon.
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Fig. 8: Comparison the trajectory of circular and elliptical liquid jets.
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Table 2: Coefficients of the trajectory correlation

C B a Jib
1/316 0/603 0/490 C
1/275 0/621 0/472 E2(-")
1/227 0/722 0/404 E2(90")
1/173 0/641 0/455 E3(0%)
1/127 0/753 0/380 E3(90°)
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Table 3: Coefficients of the breakup height correlation.

n k Jib
0/538 5/92 C
0/542 5/35 E2(07)
0/566 4/51 E2(90")
0/639 3/31 E3(07)
0/668 2/75 E3(90")

45
B @) Circular | | We. =35
40 O E2(0°)
B * E2(90°)
- B > E3(0°)“
k) - A E3(90°)
= 35F
C“ =
) N
S 30F
8 N
9 B
o B
2 25
< N
3 B
m B
g 20
5 B
> =
(2] =
s 15
- B
10F
5: ol
0 5 10 15 20 25 30 35 40
Moumentum Ratio, (q)

(Eau 9 69 p10 e atiw Cansh Joro £l ] aws lio 1)) JSCS
Fig. 11: Comparison the breakup height of circular and
elliptical jets.
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Fig 13: Two different mode of breakup regimes. A) Column breakup regime, B) Bag breakup regime.
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Table 4: Breakup regimes and ranges
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o< We, We, <o E2(0%)
F<We, We, <# E2(90%)
f/v<We, We, <f/Y E3(07)
o0/A<We, We, <o/ A E3(90°)
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Fig.14: Different parts of the liquid column in the bag breakup regime.
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Fig. 16: Comparison the size of the membrane and the ring of the bags.
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Fig.17: Bag formation and breakup process in the bag breakup regime.
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Fig. 18: Comparison of growing the size of the membrane and the ring of the bags in time.
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