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An Investigation of Basic Behaviour of Atomization
Region Formed by Secondary Breakup of Liquid Ring
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Abstract  The secondary breakup is a important phase in the process of dis—
semination, breakup and atomization of liquid. In this paper, a set of experiments
have been conducted in a movable diaphragmless shock tube, and some experimental
data have been obtained. The experimental results show that, at the fixed observing
point, the Sauter mean diameter of the liquid drops which were generated by the
secondary breakup of liquid annular decreased with the time, the Sauter mean diam—
eter of liquid drops in the front part of atomization region and with of the atomiza—
tion region increased with the increasing of measuring distance
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Fig. 1 Optical layout for measuring the sizes of liquid droplets
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Fig. 2 A movable diaphragmless shock tube
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Fig 3 Optical layout for measuring droplet sizes under condition of

axisymmetrical secondary breakup of liquid ring
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Fig- 4 Scheme of photoelement array Fig 5 Atomization region formed by dissemination
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Fig 7 The changes in size of particle with time

5(a)
7(b)

Sauter

7(a)

o

(a)30mL, 45. Scm

( b) 40mL, 75. Ocm

Sauter



28 (1999) 13
s 80+ m We-
ber Weber , .
1 2 2
Sauter . R )
Sauter .
1 30mL, 6atm
(em) 34.5 40. 0 45 5 54. 5 64. 5 75. 0
Ds(™ m) 87.0 107. 0 127. 5 130. 0 141. 0 143. 0
Weber s ; R ,
. Sauter s
s s ) Sauter
4
Sauter ,
(1) ) Sauter
R , Sauter .
(2) , Sauter
o ) Sauter
85. (' m 145 ¢ m
(3) , ,

1 Micheal W Glass Far-¥ield Dispersal Modeling for Fuel-Air—-Explosiv e Devices, Sand 90-0528, 1990

2  Wierzba A & Takayama K. Ex perimental Investigation of the Aerodynamic Breakup of Liquid Drops, AIAA ]I 26,
P1329- 1335

3 Hsang L-P& Faeth GM. Drop Deformation and Breakup due to Shock Wave and Steady Disturbances, Int. J. Multi—
phase Flow, 1995, 21 545- 560

4 Widdecke N. Klenk W. and Frohn A. Impact of Strong Shock Waves on Monodisperse Isopropanol Droplet Streams.
20th ISSW. 1995 89~ 94

5 Faeth G M, Hsiang 1—P and Wu PK. Structure and, Breakup Properties-of Sprays, Int. J. Mulitiphase, 1995, 21 99~



127
6 Vander Geld CW M and Vermeer H Prediction of Drop Size Distributions in Sprays Using the Maximum Entripy For—
matlism The Effect of Satellite Formation. Int. J] Multiphase Flow, 1994, 20 363~ 381
7 Mccreery G E& Stoots CM. Drop Formation Mechanics and Size Distributions for Spray Phte Nozdes, Int. J. Multi—
phaseflow , 1996, 22(3) 431 452
8 David, Gardner R Near-Field Dispersal M odeling for Liquid Fuel-Air Explomsives, Sand 90-0686, 1990
Cai Q J& Han ZY. An Experimental Investigation of Formation, Deformation and Breakup of a Cylindrical Annular of
Liquid, Proceedings of 1997 of China-Japan Joint Symposium on Advanced Energy and Transportation Engineering,
1997, 210~ 218
10 . . , 1990
11 Mugele H A& Evans H D. Droplet Size Distribution in Spray, Industrial and Engineering Chemistry, 1951, 43(5):
1317 1324
12 Dobbins R A. M easurement of M ean Particle Size of Sprays from Diffractively Scattered light, ATAA J, 1(8)
13 Robert ] H& Webb M J. Measurement of Droplet Size for Wide Range Particle Distributions, ATAA Journal, 1964, 2
(3)583- 585

B B °
B ) °
) B °

« »
( Chinainfo)

“ ( Chinainfo) 7, ,
“ 7 , 1998 200
( : http / /www. chinainfo. gov. en/periodical), 1000

° ?

211 , : 621000, : 0816-2466270, E-m ail

gbzchz@ my—public. SC. cninfo. net
( » 1999-06-10



