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Analysis of geometric parameters influence on
pressure swirl-injector performance based

on VOF interface tracking method

LIU Juan, SUN Ming-bos-LI Qing-lian, WANG Zhen-guo

(College of Aerospace-and Material Engineering,
National Univetsity ‘of Defénse Technology, Changsha 410073, China)

Abstract: Interface tracking method volume of fluid (VOF) was used to simulate the
flow process in pressure-swirl injector. Three target values including discharge coefficient,
film thickness and spray cone angle were obtained after validating the reliability of numerical
method. Non-dimensional influence factor 5 was defined to evaluate the influence of the 15
geometry parameters. The focus is on the geometry parameters which have not been re-
searched much before, such as divergent angle, the length of swirl chamber and so on. The
extention of the length of swirl chamber increases spray cone angle. Divergent angle at the
injector exit decreases sheet thickness and increases cone angle remarkably. Increasing the
distance between the injector and the top wall enhances injector performance. The number of
tangent inlet and the length of central post dont not have much to do with the injector per-

formance. What have been done in this paper helps to optimize the injector geometry.
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Fig.1 Sketch of pressure swirl injector structure
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Fig. 2 Experimental measurement of spray cone angle
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Table 1 __Comparison of grid independent
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Fig. 3 Influence of mesh type
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Table 2 Discharge coefficient comparison between numerical and experimental results

M EEBRE L /mm

By ks 6/

BEWE H 4 dy /mm

5 25 45 0 10 20 4 5 6
fFES5H 0.20016  0.20408  0.19772  0.2005  0.20016  0.2002  0.20177 0.20016  0.1985
S S5 R 0. 240 0. 236 0.229 0.262 0. 240 0.253 0.253 0.234 0.210
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Table 3 Spray cone angle comparison between numerical and experimental results (unit; (°))

HHEEBSE L/ mm

RN RS )

nﬁf”%ﬁﬁé do/mm

5 25 45 0 10 20 4 5 6
5 BL 45 R 56. 72 52. 38 49. 41 75. 20 56. 72 47. 00 52. 10 56.72 64.70
S 45 62.9 59.6 55.9 84.6 62.9 54.1 53.5 58.7 67.4
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Table 4 Geometry size of base injector

do/mm Lo/mm Di/mm L./mm H/mm n 6/

5 5 9.2 9.2 5 4 10
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Fig. 5 Analyze of non-dimensional influence factor
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