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Abstract; The experimental unit and correction method for estimation of performance of
fuel distribution based on planar laser induced fluorescence (PLIF) method were established,
and the correction method was validated. The comparisons between results of PLIF method
and planar laser scattering (PLS) method indicate that, the results of PLS method overrepre-
sents droplet concentration for droplets less than 50pm and PLIF is suitable for fuel distribu-
tion measurement. To make sure the quality of machining and performances of the atomi-
zers, the distributions of droplets were evaluated comprehensively by PLIF method in terms
of spray cone angle, non-uniformity of circumferential distribution and patternation index,
and then, the results of eccentricity and grooves of different sizes for the poor droplets distri-
bution show that, the factors for non—uniformity include the roughness of internal flow wall,
roundness of nozzle and coaxiality of parts. The opening processes of spray cones in the di-

rection of ejection were visualized by PLIF method at pressure differential of 0. 14, 0. 25 and
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2.5MPa, respectively, and the droplets dispersed from annulus to round in cross-sectional

plane with development of the spray. Furthermore, the rate of droplets dispersion increased

with the growing pressure differential of fuel.

Key words: pressure-swirl atomizer; planar laser induced fluorescence (PLIF);

circumferential distribution; patternation index;

characteristics of spray
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Fig. 6 Correction method for measurements of fuel distribution
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Table 2 Quality results of fuel distribution
No. R/mm 0 0/ No. R/mm 0 6/ (%)
1 44, 04 15. 15 82.79 10 40.17 28.29 77.59
2 45.75 16. 84 84. 96 11 41. 49 8. 16 79.41
3 43.70 10. 3 82. 35 12 41. 27 8.23 79.11
4 38. 89 14. 51 75.79 13 37.95 11.77 74.43
S 43.10 10. 01 81.56 14 41. 27 12.09 79.11
6 39. 84 10. 78 77.13 15 38.45 12.4 75.16
7 41. 38 5. 62 79.26 16 41.93 7.20 80. 00
8 42.93 4. 30 81. 34 17 40. 00 32.03 77. 36
9 39.61 11.71 76. 81 18 40. 61 4.63 78.21

(PLIF)

50 mm.
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