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Fig. 1 Schematic of the spray structure in a crossflows
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Table 1 .

Inj No.
Orifice diameter(d),

minor axis(b) [mm]

Major axis(a)

[mm]

Orifice length(L)

[mm]
L/d, L/b L/a

C-1-10 0.5 0.5 5.0 10 10

C-1-05 0.5 0.5 2.5 5 5

E-2-20 0.5 1.0 10.0 20 10

E-2-10 0.5 1.0 5.0 10 5

E-2-05 0.5 1.0 2.5 5 2.5

E-3-30 0.5 1.5 15.0 30 10

E-3-10 0.5 1.5 5.0 10 3.3

E-3-05 0.5 1.5 2.5 5 1.7

Table 2.1 Dimensions of orifice design parameters
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Fig. 2 Spray angle in steady flows
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, Table 2 . 2

, E-2-10, E-3-10

. 1~2 bar

. , Fig. 1 breakup point

x y , breakup point

upper line in-house code .

Injector No. C-1-05, C-1-10 E-2-05, E-2-20 E-3-05, E-3-30

Orifice shape Circle Ellipse

Diameter(d), Minor axis(b) 0.5mm

Major axis(a) 0.5 mm 1.0 mm 1.5 mm

Aspect ratio 1 0.5, 2 0.333, 3

L/d(circle) or L/b(ellipse) 5, 10 5, 20 5, 30

Experiments Injection pressure differentials [bar]

P□ 1, 2, 3, 4, 5, 6

Table 2 Orifice design parameters and experimental conditions
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xb/d = 8.06, Wu et al.[2]
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E-3-30, in the view of long axis from Fig.3.2
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Fig. 3 Liquid column breakup length(from left to right : circular nozzles, elliptical nozzles)
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Fig. 4 Liquid column trajectory for the elliptical nozzle between analytical and experimental

results(from left to right : E-2-20( P□ = 1bar), E-3-30( P□ = 3bar))
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