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A Calculation of Spray Parameters
of Pressure-Swirl Atomizer
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(Beijing University of Aeronautics and [Astrenautics, Beijing 100083, China)

Abstract: Based on the results<of the linear stability analysis and-the experimental correla—
tion of conical liquid sheet breakup length of-pressureswirl atomizer, combined with the struc—
ture parameters of pressureswirl atomizer and simplified flow model, the depth A of the conical
liquid sheet at the point\of break-up can be-obtained through calculation, then Sauter mean diame—
ter SM D can be determined from ‘hv. The results by this method agree well with ex periments and
Jasuja’s relative ex perimental correlation. T he calculating method in this paper can be used to pre-

estimate spray parameters of pressure-swirl atomizer.
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(1)
SMD  Jasuja
SMD ,
:(2) SMD

(10)

SMD AP
AP , AP
;5(3) SMD Ja—
suja, Abou Ellail et al ,

L1

2]

[3]

[4]

[5]

[ 6]

[8]

[9]

[10]

[11]

Q)

Lo ,

SMD
Jasujad

SMD ,

[M].
, 1979.

Grant R P,\Middleman™ S- Newtonian Jet Stability [ J]-
AIERE, 1996, 12: 669 678.
Sallam-K A, Dai Z, Faeth G M . Breakup of T urbulkent Liquid
Jets inStill Gases| R].AIAA Paper No. 99— 3759, 1999.
Rizk N-K, Lefebvre A H. Spray Characterics of Spill-Return
Atomizers| J| - Journal of Propulsion and Power, 1985, 1(1):
200- 204.
Jasuja A K. Atomization of Crude and Residual Fuel Oils[ R].
ASME Paper 78/ GT/ 83.
Senecal P K,Schmidt D P, Nouar I, et al. Corradini Modeling
High-Speed Viscous Liquid Sheet Atomization [J]. Interna—
tional Journal of Multiphase Flow, 1999, 25: 1073- 1097.
Griffen E, Muraszew A. The Atomzation of Liquid Fuels
[M]. Chapman and Hall, 1953.
Simmons H C, Harding C F. Some Effects of Using Water as
a Test Fluid in Fuel Nozzle Spray Analysisl R]1- ASME Paper
80— GT- 90, M arch 1980.

Han Z, Parrish S, Farrell P V, et al. Modeling Atomization
Processes of Pressure-Swirl-Hollbw -Cone Fuel Spray[ J]. At—
omization and Sprays, 1997, 7: 663— 684.

) . [z].
, 1988.

Abou- EllailM M, Elkotb M M, Rafat N M . Effect of Fuel
Pressure, Air Pressure and Air T emperature on Drop Size
Distribution in Hollow -Cone Kerosene Sprays[ A |. First In—
ternational Conference On Liquid Atomization and Spray

System[ C]. PP: 85— 92, 1978.



