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Improving the caculating speed of laser particle sizer by reducing

the number of photosensitive rings
ZHENG Gang, YU Xiankuang, LU Weijiang, WANG Naining

(Shanghai Institute of Mechanical Engineering, Shanghai 200093)

Abstract A method of improving the caculating speed of particle size distribution by
reducing the number of photosensitive rings is proposed. Through analysis of light energy
distribution diffracted by the particle and its derivation, a new formula of size class is
introduced and the minimun of photosensitive rings is obtained. Theoretical analysis and
numerical simulation demonstrate that the accuracy and measuring range of particle size with
6 rings is almost the same as those with 15 rings. The method is verified through practical
measurements for 8 standard latices. It is very suitable for caculating particle size
distribution with model dependent.
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Fig. | Schematic diagram of laser particle sizer Fig. 2 Derivative of energy as a function of
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Table 1 Size classification (pm) Table 2 Size classification {um)
with formula (5) with formula {7)
No. of rings Lower Upper No. of rings Lower Upper
R i 1L e 0.8 _ .8

2 1. 4 1.8 2 1.0 2.3
3 1.8 2.2 3 1.3 2.8
4 2.2 2.7 i .6 3.4
5 2.7 3.2 5 2.0 4.2
6 3.2 39 6 2. 4 5.0
7 3.9 4.6 7 2.8 5.9
8 4.6 5.5 8 3.4 7.0
9 55 6. 6 3] 4.0 8.5
10 6. 6 8.0 10 4. 8 10. 3
11 8.0 9.9 i 5.9 12. 8
12 9.9 12.7 12 7.3 16. 4
13 2.7 17.0 13 9.4 22.0
14 17.0 25. 1 14* 12.6 32.3
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Table 3 Numerical caculating results

D 1. 53 2.1 3.4 7.62 15. 5 27.34 35.3
Set value
N 6. 85 5.6 . 3.6 2.01 16. 4 8. 67 4.6

D* 1.52999914 2.10000038 3.40000094 7.61999941 15, 49999905 27. 339977 35. 299992
Cal. value _
N* 6.84991312 5.59999037 3.60000205 2. 01000023 16. 40006065 8. 670046 4. 600003

Table 4 Measurement results for standard latices

15 rings 6 rings
Latices Nominal dia. (pm)
Dy (um) Error (%) Dyy (um) Error (%4)

No. 1 1. 25 1. 22 1. 60 1. 22 1.60
No. 2 1. 31 1. 29 1.53 1. 40 6. 87
No. 3 1. 98 2.09 5. 56 1. 96 1. 01
No. 4 3. 26 3. 46 6.13 3. 47 6. 44
No. 5 4. 91 4. 95 0. 81 4. 78 2. 65
No. 6 9. 88 10. 20 o 3.24 9.75 1.32
No. 7 16. 32 16. 60 1.72 15. 40 5. 64

0.29 20.51 0.53

No. 8 20. 62 20. 68
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