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Fig. 1 Schematic of the spray structure in a crossflows
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Table 2.1 Dimensions of orifice design parameters

ini No. Or'ifice d?ameter(d), Major axis(a) Orifice length(L) Ld. Ub La
minor axis(b) [mm] [mm] [mm]

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
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Fig. 2 Spray angle in steady flows
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Table 2 Orifice design parameters and experimental conditions

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]
aP 1, 2,3, 4,5, 6

Fig. 3¢ 9923 6198 =29 2970 4348 A= vasgor], ddgoz 2dol
7 AaE AL 2 5 Atk AVA, 9ReEH 9o BAY =2 33T vEo) Az GE 2
o8 27 MR REAZY M, = Vab)& £G4 Ak FEHFS 99 =ZAAY ¥
ost BAY =29 WelE A2 UL Fo] E2F golM BE HUY wFZelqe 2o
AFES FEHF GO A% AAY VPG BHANA RPe W FILol9 gaE 4%
FEle A AAAES B2 AAZ Do Yo gugrh. AAAEe] Bdo] MBS
= JEPAol Holrich. o] Mol AAG G YEFo| Frhuo] ARHOR HB ol
He dAuaE 2 Huw ngs SUdA Bddolrt FausE Frh dwgos WP
Jge AL AREA T 227 0L G4 oo GRe HA9 Aol
AE Aol 2APAE AW, ALEY AR FolAe] And AA A, =9 HEWHL F
ANA EGT FHES Folt ol Y FH AAZHH, Wb 4g xZo) ¥ £Adol
7 H e 898 =22 AASE Aol MY SWelN TS & & Atk



12.0 12.0
| ] C-1-10 (steady flow) | ] E-3-30, in the view of long axis from Fig.3.2
r —A—— C-1-05 (cavitation flow) r A E-3-30, in the view of short axis from Fig.3.2
100~ T T T 7 x,f/d =8.06, Wu et al.2] 10.0 = ——7—— E-3-05, in the view of long axis from Fig.3.2
- T Xb/d =6.9, Wang etal.[23] |l — © — E-3-05, in the view of short axis from Fig.3.2
80
Eg -
X [ | [ 3 'l - n 2
6.0 — ~ 'S
i i —VT om
40— 40—
20 1 1 1 1 1 | 2.0 ] ] | ] ] ]
0 1 2 3 4 5 6 7 0 1 2 3 4 5 6 7
AP [bar] AP [bar]

Fig. 3 Liguid column breakup length(from left to right : circular nozzles, elliptical nozzles)
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Fig. 4 Liguid 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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