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Study on the Primary Atomization Characteristics of Simplex Swirl
Atomizer induced by Unsteady Mass-flow Rate Input

WANG Zheng-jun' ,ZHANG Man' ,JIN Chao-yang’ ,GE Bing’
(1. AECC Commercial Aircraft Engine Co. Ltd, Shanghai, China, Post Code ;200241 ; 2. School of Mechanical
and Power Engineering, Shanghai Jiao Tong University , Shanghai, China, Post Code:200240)

Abstract: In order to investigate the primary atomization characteristics of simplex swirl atomizer when
the fuel flow changes instantaneously, taking high frequency laser and high-speed camera as the testing
system , the simplex swirl atomizer induced by unsteady mass-flow rate input provided by a ram pump is
studied experimentally. The research shows that the initial part of liquid sheet of the primary atomization
of simple swirl atomizer flows steadily and no basically disturbance is observed. The more obvious fluctua-
tion is observed in the middle part of liquid sheet and the destination of primary atomization without un-
steady mass-flow rate input. The test results shows that the initial liquid sheet with 29. 2% of unsteady
mass-flow rate input is also steady, yet the end part of inital liquid sheet of the primary atomization is flue-
tuating periodically with the amplitude of 1.8 mm and the main frequency of 21 Hz.

Key words: simplex swirl atomizer, primary atomization ,unsteady ,liquid sheet, mass-flow rate
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Fig. 1 Schematic diagram of experimental system
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Fig. 2 Schematic diagram of simplex swirl atomizer

structure
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Fig. 4 Regions for atomization statistics
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Fig.5 Outlines of multi-images of steady primary spray
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