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Table 1 Experimental conditions
working fluid nozzle type v o ! , Re We speTtial reso[l:tion
/ mL-min /m-s / pixel-mm
250-500 1.33-2.65 283-565 51-205 23.26
1 600-1000 3.18-5.31 678-1130 295-819 19.23
60%glycerol-water 1100-1400 5.84-7.43 1243-1583 991-1605 23.26
400 2.12 452 131 23.26
? 500-1000 2.65-5.31 565-1130 205-819 19.23
400 2.12 4216 124 23.26
1 600-1000 3.18-5.31 6325-10542 279-774 19.23
diethylene glycol-water 1200, 1400 6.37, 7.43 12650, 14758 1115, 1517 23.26
400 2.12 133 147 23.26
? 600-1000 3.18-5.31 199-332 330-916 19.23

Note:

Vs flow rate, u is jet velocity, Re is Reynolds number, We is Weber number.
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Atomization Characteristics of Free Impinging Jets with Unequal Nozzle Diameter and Mixing of Diethylene

Glycol-water Solution

LIANG Peng-fei, CHEN Jin-fang, ZHAO Mei-ling, ZHANG Guo-hui, WANG Ya-li

(Shanxi North Xing’ an Chemical Industry Co. Ltd., Taiyuan 030008, China)

Abstract: Atomization performance of free impinging jets with unequal nozzle diameter of 60% Glycerol-water (60G) solution
was investigated using PIV technique. The liquid sheet breakup characteristics and droplet behaviors were studied under different
Weber numbers (51<We<1605), jet velocities (2.12 m+s”'<u<6.37 m+s™") and nozzle diameters (nozzle 1: left nozzle diameter
(D,)=1.5 mm, right nozzle diameter (D,)=2 mm; nozzle 2: D,=2 mm, D,=3 mm). The droplet distribution of the composite
energetic material binder solvent diethylene glycol-water solution was also investigated. The results show that, as We number in-
creases, liquid sheet breakup length increases first and then decreases from edge—free mode (M3) beginning, the liquid sheet
thickness and droplet diameter decrease while the droplet velocity increases. Nevertheless, as the nozzle diameter increases,
changes in liquid sheet breakup mode are insignificant, and the liquid sheet breakup length, thickness and droplet diameter all
increase, while the droplet velocity decreases. At the same time, the empirical correlation equations are obtained between liquid
sheet breakup length, liquid sheet thickness, Sauter mean diameter D[3,2] and nozzle diameter, We number. After validation
using the diethylene glycol-water solution, it reveales that with the increase of jet velocity, the droplet diameter decreases and
the distribution becomes narrow after the impinging of diethylene glycol-water solution. The error range of D[ 3,2] values is with-
in £15% of the empirical correlation equation, which is consistent with the theoretical prediction results.
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