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Experiment on atomization characteristics of pintle injectors

FANG Xinxin, SHEN Chibing, CHENG Peng, WANG Lei

(Science and Technology on Scramjet Laboratory, College of Aerospace Science and Engineering.,
National University of Defense Technology, Changsha 410073, China)

Abstract: To study the atomization characteristics of pintle injectors, the influences of
structural parameters of pintle injectors on Sauter mean diameter (SMD), drop distribution
homogeneity factors and atomization cone angles were obtained by using high-speed photog-
raphy and Marvin measuring instrument. The results indicated that SMD kept constant along
the injection axis direction, and increased along the radical direction. In addition, with the
increase of gas-liquid mass flow ratio SMD decreased, but the drop distribution homogeneity
factors reduced firstly and then increased. The product of drop distribution homogeneity fac-
tors and slit width kept constant, which was 0. 35. When the gas-liquid mass flow ratio was
larger than 0. 206, with the effects of aerodynamic force, the atomization boundary could be
divided into two zones, the upper zone as the contraction stage, and the lower zone as the e-
qual-diameter stage. Moreover, when designing pintle injectors, the slit width should be
chosen as small as possible, while the half cone angle of liquid film should be selected accord-

ing to SMD and atomization cone angles.
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Fig. 1 Schematic configuration of experimental platform
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Fig. 2 Schematic configuration of pintle injector
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Fig. 3 Volume frequency and cumulative volume
frequency in different drop distribution

homogeneity factors
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Fig.7 Variation curve of SMD along radical direction
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