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Pressure Atomization Nozzle Jet Spraying

LIANG Qin, GAO Gugun, LIU Qiuzu [5-7]
(a. College of Mechanical Engineering; b. Shanxi Provincial Engineering
Laboratory (Research Center) for Mine Fluid Control,
Taiyuan University of Technology, Taiyuan 030024, China) ’ ’

Abstract: To study the effect of spray pressure and air velocity on the jet Fluent -
spray atomization and spray field uniformity, a numerical calculation model

of pressure nozzle spraying was established based on the fluid mechanics ’

theory. The computational fluid dynamics software Fluent was used to 1

simulate the gas—liquid two phase flow field of jet spraying, and the

distribution of droplet size was quantitatively analyzed by counting a lot of 1.1

data. The results show that at fixed injection pressure, the greater the wind

speed is, the stronger the drift ability of droplet is. The wind speed is too 1

large or too small to seriously affect the uniformity of the atomized spray

field. In a certain range, the bigger the injection pressure is, the better the

atomization is, and the droplet mean diameter is smaller. 1 000 mm, 1 600 mm,
Keywords: gas—liquid two phase flow; nozzle atomizing; spray field; 280 mm;

droplet size; numerical simulation -
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Fig. 2 Grid of model
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Tab.1 Main parameters of continuous phase and discrete phase

’

(pressure—swirl atomizer),

R (pressure-based),
(absolute) , f(m-s™) 1.3.6.9.12.15
(transient), Y -9.8 m/s?, /Pa 0
K—¢&, o 1% 10
1 ° /m 1
2.2 1
° 100
113 . ” s . N /(kg‘sil) 01
9] A
e} 9 /mm 1
5 1\3\6\9\12\15 m/S; B /(o) 30
, 1.2.4.6 MPa, /MPa 1.2.4.6
24 o
;2
; )
, 2 3.1
1) 3 4 MPa
3

Fig. 3 Particle diagram of fog at different wind speeds
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Fig.4 Droplet size distribution at spray pressure of 1 MPa
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5 6 m/s 6
Fig. 5 Comparison of droplet size distribution at wind speed of 6 m/s Fig. 6 Comparison of average droplet size under different conditions
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