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Characteristics of Air-assist Spray Injected into Cross-flow
with Various Gas-liquid Ratio

Woo-jin Cho* - In-chul Lee* - Bong-su Lee* - Hyo-Won Lee** - Ja-Ye Koo™*

ABSTRACT

The characteristic of air-assist spray injected into subsonic crossflow were studied
experimentally. External-mixing air assist injector of Orifice nozzle with L/d of 3 were tested
with various air-liquid ratio. Shadowgraph photography was performed for spray visualization
and trajectory of spray measurements. The detailed spray structure was characterized in terms of
SMD, velocity, and volume flux, using PDPA. Experimental results indicate that penetration

length was increased and spray distribution was accelerated by increasing air-liquid ratio.
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Key Words : ALR(Air to Liquid mass flow ratio), Cross-flow(3©@+&), SMD(Sauter mean
diameter), Volume flux(H & # %)
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Table. 1 Test environment conditions and nozzle
properties

Temperature (C) 20 20
Density (kg/m’) 998
Surface tension (N/m)
Orifice diameter (mm) 0.5

Orifice length (mm) 1.5

Controlier

Computer

cheycombs

= I et
»1 1)
ﬂ' >
e
e o
Injecter — §
Transmitber / = To
2 Fan 4 Exhaust
Liquid Laser assembly
Charnber g
Fressurs -

Regulaior

Fig. 1 Schematic of experiment system & suction
type wind tunnel |

22 AR & A

2+ A3 H"HzE A4 AV7E 120
mm(H)x120 mm(W)x350 mm(L)3 & FJ4
5L Agdigon ERY4e 2EZH
Z 9} CCD7HHIEHE o] &3t 7HA18 s
#]il PDPAE ©| &3l SMD® AF /&L &
F3tAct. 4¥FXe A Ng=EE Fig. 19
eI AT 3d 59 SFXE Z/d=602
2 STk JAHE JRERYOE =T 27
N QA et F7)7F FEIS EEHO A

31 YOsol g 4R

JAAEY BREYS FojuEd $MHoz
Fua5ol gle AHAY EEE NS
53 ngs) myich AAAES] EARFL m,

- 160 —



(@) ALR 0% (b) ALR 16.8%

© ALR 27.9% (d) ALR 59.4%

Fig 2. Photograph images of air-assist spray for
variable ALR (0~59.4%) without crossflow

(@) ALR 0%, q1=352 (b) ALR 16.8%,q2=30.77

() ALR 27.9%, 02=57.98 (d) ALR= 59.4%,02=106.46
Fig. 3 Photograph images for air-blast liguid jets
in subsonic cross—flows
{ Rewoss=2.61(x10), d=0.5mm, L/d=3 )
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Level SMD

10 82.83
8 76.83
B 70.83
7 64.83
§ 58.62
5 52.82
4 46.82
3 4082
2 3482
1 2882

Level Volumefiux

& 10019119
8 017207
B 0.15265
7 012383
6 011471
§ 00855
4 007647
3 005735
2 00302
1 0.01911

GXd 0 10

(C)ALR= 59.4%

(@ALR 16.8%  (bIALR 27.9%

Fig. 5 Contour of SMD and volume fluxes of

air-assist spray. (ALR = (2)10.7%,
(0)27.9%,  (059.4%,  Rewuss=2.61x10%),
L/d=3, Z/d=60)
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