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Abstract : A study was performed to investigate the characteristics of two-phase jet injected into subsonic cross-flow
using the external mixed gas blast two-phase nozzle. The shadowgraph method was adopted for the cross-flow jet
visualization and PDPA system was used to measure droplet size, velocity, and volume flux. The atomization of
two-phase jet is initially determined according to gas to liquid mass flow-rate ratio and the Reynolds number of
cross-flows. The highest penetration trajectories of two-phase jet injected into cross-flow are governed by the
momentum ratio at subsonic cross-flow. As GLR of two-phase jet injected into cross-flow increases, the droplet size
decreases and the distribution area of volume flux increases. The distribution of volume flux that influenced by the
counter vortex pair at the downstream of cross-flow is symmetric in shape of horseshoe.

Key words : Cross-flow{ & TF-#-5), Two-phase jet(] 454 A E), GLR(71 A ¢} ¢} A 2] 2l 3F-3-3F1]), Penetration
trajectory(-F-A1 o A1 4), SMD(Sauter 3 37 )

Nomenclature GLR : Gas to Liquid mass flow-rate Ratio

: mass flow rate, kg/s

] Subscripts
: velocity, m/s
: diameter, mm l : liquid of cross-flow
: viscosity coefficient, kg/(m - s) a : air of cross-flow

: density, kg/m3
: surface tension, N/m

G2 :momentum ratio

'Coﬂesponding author, E-mail: jhkim0@dongyang.ac.kr

cross : cross-flow
2-phase : liquid and gas of 2-phase jet nozzle
blast : gas of 2-phase jet nozzle
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Fig. 2 Arrangement of spray visualization system
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Fig. 3 Schematic of nozzle outlet area for 2-phase nozzle
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Table 1 Experiment conditions for two-phase jet

Parameter Range
Fuel Flow-rate (g/s) [water] 17
Blast Flow-rate (g/s) [air] 0.18~1.02
GLR (%) 0~594
Cross-flow Velocity [U, . (@v/s)] 27~ 42
Ud
Re, mﬂu]—x 10° 0.12~0.86
g
Ugs o,
R “u B < 10* 1.27~2.29
U.d
Re oy = 220 5 105 2.14~333
Cross~flow Hydraulic 120
Diameter {d, (mm)]
U U, )d
We o, = VWS_JEF_E(‘_TML) ~~~~~ 3 961 ~940
i
Two-phase Jet Momentum Ratio 29.90-79.93
[q,]
Measuring point and ﬁgordinabe system
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Fig. 4 Definition of spray trajectory
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Fig. 5 Trajectories of two-phase jet with various GLR
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Fig. 6 Images for two-phase jet in cross-flow with various
Recross {GLR=279%, d0=05mm)
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Fig. 7 Trajectories of two-phase jet with various Recross
(GLR=27.9%)
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Fig. 8 SMD distribution of two-phase jet in the spray cen-
terline with various GLR(Reeross=2.61%10°, d,=0.5mm,
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Fig. 9 Volume flux distribution of two-phase jet in the spray
centerline with various GLR(Rewoss=2.61x10°, do=
0.5mm, z/d:=60)
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Fig. 10 SMD distribution of two-phase jet in the spray cen-
terline with Recros( GLR=27.9%, do=0.5mm, 2/d=60)
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