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Fig. 1: Liquid jet injection system
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Fig. 2: Geometric details of the injectors’ system
Fig. 2a: Exit geometry of the injectors
Fig. 2b: Injector configuration and its accommodation
into the settling chamber
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Fig. 3: Image processing procedure. upper) raw photo,
middle) jet recognition, lower) jet profile
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Fig. 4: Variations of Weber number with mass flow rate
for all the three jets
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Fig. 5: Variations of Reynolds number with mass flow
rate for all the three jets
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Table 1: Flow regimes classification based on liquid and gas parameters

S P 2l oL Jsl LW oLy b O oyl
We, >32,800 | We, <32,800 | We, <10,600 | We, >8 We, <8
We, >40.3 | 13<We, <403 | 0.4<We, <13 | We, <0.4 We, <0.01
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Fig. 6: Axis-switching phenomenon over elliptical jets. upper) major axis view, lower) minor view axis
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Fig. 7: Variations of circular liquid column with increase of Weber number
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Fig. 8: Variations of elliptical water jet with Weber number
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Fig. 9: Variations of rectangular water jet with Weber number
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Fig. 13: Variations of axis-switching amplitude with
square root of Weber number

2.2:‘ —
0

o b
-
o

Iy

S5 50 0uds &il)l g5lw ISaT yyslas SaS 4y 95 4 ooy
4 s oI Ko aSty] 4y dzgi b el o @511 4 4 A
ool ol a8 5 Llatus 5 Span S 90 2 S sl e
S g S alal 93 (o alold (e 4 jeoe ot Tae Jsbo
ol a8F A )0 S e Sl loie 4 jeme oS aely
(F USs) cunl
Sl s VY S5 50 jme et @se Jsb 3l ol cews 4y s
9 dae Ko Gillae ol odel Llates g span o> g0 ,a
DS S 53 p (sl Lo pgome il oy 3,5 b Sblise
D)o & e et e Job 0gdoe osalin &5 Ly ool
s 8, ol o WS e oy Gl g 000 gioma b Jas
VWU po . YA g 10] el ot (3135 55 5556sS axlye o
OLSes 5 Lol 2y Gighy Sl onel Cuss @y s jloges
S Sy 5l gy 0 S gy ol el oal 35 [V
Cawd 4y bl sl 0gpuin VY S 0 a5 L g canl Sl
£ Jo3m LIS 2l o imgiy s 55555l (sl o]
Ol s § Gaan S g0 awglic 5l ol Gl [Vl
Sly s st @ee Jobo OV Sl Somb g olael o a5 28b o
g olael gl Lol o)l cwguome Dglas g el LSS S g0 2
a3 o gn oL ] (550l ge Jsbo (Jlobits i Yl
oS g3 o S 45 5,5 4 gise SIS ol 4 4]
(F) abaly o 99 50 @S (A5lp )l 2l cor 90 52 ol

! OMT Cawd ‘/1@? c)a:;m),..uu To9o J?‘l" u...o:u 6‘);

120
L3 Ellipse
3 [m] Rectangle
100F oo Linear fit o
3 Kasyap et. al. [15] g
'g 80 -
E I
& eor

D_/
*

0 5 10 15 20 25 30 35
We0.5

P90 j9dmo b yemmo ki g Job Ol ki VY S
Fig. 12: Variations of axis-switching wavelength with

square root of Weber number




Jits G sk 5 san sle,eSHl LS o cl oals anglie pa b
oS b Sl dwain (lgie 4y 55 ol alaiie Colue b g9l HeiS5 SO
ooliiwl (6, Kl g, 5l o (g5l KT (gl p sl ooy ioles]
S Vb S p G y9d SeS @ 0l el glauSe 5 0as
Slael b bl calides o) sl oo slp o iole;] .ol oo

[1] F. Savart, Mémoire sur la constitution des veines Co o 6la Sy ey opl 4 g oad bl VYoo b /0 (s g
liquides lancées par des orifices circulaires en mince
paroi, Ann. Chim. Phys, 53(337) (1833) 1833.

[2] J. Plateau, Statique experimentale et theorique des
liquids soumis aux seules forces moleculaires. Cited 2l ol 00l auslio 02 by wyp plp slace w0 co
by Lord Rayleigh, Theory of Sound, Vol. II, (1945).

[3] G. Magnus, Hydraulische untersuchungen, Annalen
der Physik, 171(5) (1855) 1-59. S0 Sl [0 sl 4 Lo 5568 gl Glls sgan

[4] L. Rayleigh, On the capillary phenomena of jets, in: 365 5l Gapls c b aline 5wl Sleogas Llatus o a5
Proc. R. Soc. London, 1879, pp. 71-97.

[5] L. Rayleigh, On the tension of recently formed liquid

I3 adlas 0y90 pgs Wl 0L g Jol LWl b o by lapss, yo
ho S B, sl ST gl ) ol b i i 5

S ‘u-'-’l’ ‘_;L&v;;\.c)...u ) asS ool ULH.‘ L:a;;_? L_.;)L\.;.lg: J...l.?u

‘5‘4.‘4;‘) > 9o B )‘ o\.\.,o] Cewd C.'L..u 6L-o » MJGA )9).»

surfaces, Proceedings of the Royal Society of London, Ozred el 00l &) jemme nsd oo Job (eSS Sl (228
47 (1889) 281-287. 50 1 (6lp jemte R diciuo dld Dl aS euls eols lis
[6] D. Bogy, Drop formation in a circular liquid jet, Annual . :
Review of Fluid Mechanics, 11(1) (1979) 207-228. ORI T g 005 Ol T (sres 5 B9t =
[7] R.D. Reitz, F. Bracco, Mechanisms of breakup of WS oo oo U ke 4 e
round liquid jets, Encyclopedia of fluid mechanics, 3
1986) 233-249. .
( ) ke Cow p4d

[8] C. Weber, Zum zerfall eines fliissigkeitsstrahles,
ZAMM-Journal of Applied Mathematics and eSS e
Mechanics/Zeitschrift fiir Angewandte Mathematik

m. . au S ,; ; a
und Mechanik, 11(2) (1931) 136-154. = o aye Jsb ol
[9] A.M. Sterling, C. Sleicher, The instability of capillary M (b S5 Hsme Jsb o b
jets, Journal of Fluid Mechanics, 68(3) (1975) 477- S D
495.
[10] G. Taylor, Generation of ripples by wind blowing m/s® (il 5 ol g
over a viscous fluid. Reprinted in The Scientific Papers m L. P

of Sir Geoffrey Ingram Taylor, Vol. 3, in, Cambridge

We
Univ. Press, London, 1963. S A

[11] M. Birouk, N. Lekic, Liquid jet breakup in quiescent g pde
atmosphere: A review, Atomization and Sprays, 19(6)
(2009). kg/m’ J&= P
[12] E. Gutmark, F. Grinstein, Flow control with N/m . o i3S o
noncircular jets, Annual review of fluid mechanics,
31(1) (1999) 239-272. Mesedsb 4
[13] F. Wang, T. Fang, Liquid jet breakup for non-circular WP )

orifices under low pressures, International Journal of
Multiphase Flow, 72 (2015) 248-262.
[14] T. Kasyap, D. Sivakumar, B. Raghunandan, Breakup &b

ITYF



WAS LAY docio OFAA Jlo & oyl D) 093 «pusS prol CSilSlo wrbies &y yui

circular orifices, Experiments in fluids, 55(2) (2014)
1666.

[20] K. Rajesh, R. Sakthikumar, D. Sivakumar, Interfacial
oscillation of liquid jets discharging from non-circular
orifices, International Journal of Multiphase Flow, 87
(2016) 1-8.

[21] A. Konkachbaev, N. Morley, K. Gulec, T. Sketchley,
Stability and contraction of a rectangular liquid metal
jet in a vacuum environment, Fusion engineering and
design, 51 (2000) 1109-1114.

[22] E.-S.R. Negeed, S. Hidaka, M. Kohno, Y. Takata,
Experimental and analytical investigation of liquid
sheet breakup characteristics, International Journal of
Heat and Fluid Flow, 32(1) (2011) 95-106.

[23] S. Lin, R. Reitz, Drop and spray formation from a
liquid jet, Annual Review of Fluid Mechanics, 30(1)
(1998) 85-105.

AT

of liquid jets emanating from elliptical orifices at
low flow conditions, Atomization and Sprays, 18(7)
(2008).

[15] T. Kasyap, D. Sivakumar, B. Raghunandan, Flow
and breakup characteristics of elliptical liquid jets,
International journal of multiphase flow, 35(1) (2009)
8-19.

[16] G. Amini, A. Dolatabadi, Axis-switching and breakup
of low-speed elliptic liquid jets, International Journal
of Multiphase Flow, 42 (2012) 96-103.

[17] S. Gu, L. Wang, D.L. Hung, Instability evolution of
the viscous elliptic liquid jet in the Rayleigh regime,
Physical Review E, 95(6) (2017) 063112.

[18] M.R. Morad, M.M. Nasiri, Numerical Simulation
of the Liquid Jet Breakup for Elliptical Orifices with
Different Aspect Ratios, (2015).

[19] P. Sharma, T. Fang, Breakup of liquid jets from non-






	_Hlk471544953
	Blank Page FA.pdf
	_GoBack




