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Tomographic reconstruction of Asymmetric Spray by Direct
Sampling Method
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Abstract

Convolution Fourier transformation tomographically reconstructs the spatially resolved spray
injection rate from direct measuring cells. Asymmetric sprays generated from a twin-hole air
shroud injector are tested with 12 eguiangular projections of measurements. For each projection
angle, line of sight integrated injection rate was measured at 35 positions with equal spacing
measuring cells of 3 mm in width, 100 mm in length, 55 mm in depth and 0.5 mm thickness of
separating wall. Interpolated data between the projection angles effectively increase the number of
projections, which significantly enhances the signal-to-noise level in the reconstructed data. This
modified convolution Fourier transformation scheme predicts well the structure of asymmetric sprays.
Comparative study has been made between sprays with and without air shrouding. Tomograhpic
reconstruction of injection rate from direct measuring cells obtained can be used to estimate the
accuracy of volume fraction of spray from the LDPA tomographic reconstruction.
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Fig. 1 Schematic showing multi-angular scanning
measurement and coordinate system
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Fig. 3 Drawing of air-assisted injector
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Fig. 4 Photographs showing spray structure from twin
hole injector with injection pressure of 0.44 MPa

guage, (a) without and (b) with air shroud (air
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Fig. 12 Profiles of line-of-sight integrated injection
rate with air shroud from effective 48 equiangular

projections using interpolation.

Fig. 9 Profiles of line-of-sight integrated injection
rate without air shroud from effective 12 equiangular

projections.
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Fig. 13 Profiles of line-of-sight integrated injection
rate with air shroud from effective 48 equiangular

projections using interpolation.

Fig. 10 Profiles of line-of-sight integrated injection
rate without air shroud from effective 48 equiangular

projections using interpolation.

Fig. 11 Profiles of spatially resolved injection rate Fig. 14 Profiles of spatially resolved injection rate
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