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Application of fast inversion algorithm in measurement
of steam humidity of steam turbine

LIU Fangyan', HUANG Zhuging'”, CAO Xiaoling', CAI Cheng', YANG Ying'
(1. School of Energy and Power Engineering, Changsha University of Science & Technology, Changsha 410114, China;
2. Hunan Nonferrous Metals Vocational and Technical College, Zhuzhou 412006, China)

Abstract: In order to solve the problem confronted with the online steam humidity measurement of turbine flow pass,
a semi-empirical formula of phase function computing method was proposed to improve the inversion algorithm on scattering
light distribution. Phase function of double Gaussian fitting by using MATLAB with cftool was adopted in this algorithm.
The fitting result shows that the relative error is in small, and the approximate analytic solution of the Mie scattering theory
could be got by the fitting function, which means that a rapid inversion from the scattering light intensity distribution to
water quality radius. According to the results, with the restriction of the range of the droplet size, the approximation of the
theory between the droplet size and scattering ratio was got. Contrast experiment showed the measured scattering ratio was

similar with the simulated scattering ratio. Based on the semi-empirical model, the water quality of middle radius was
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1. lum. Thefast inversion algorithm can well resolve the online measurement of steam humidity.
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Fig. 1 Phase function under different wave length of scattering
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Fig.2 Phase function under different water quality middle radius
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Fig. 4 Double Gaussian fitting parameters changing with the laser wavelength
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Fig.5 Double Gaussian fitting parameters changing with water quality middle radius
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Table 1  Under different scattering angle, the scattering ratio results be-

tween the experiment and Gaussian fitting

scaltering ratio

scattering angel error
6/, experiment numerical simulation analysis
results results
3.4/3.2 190/200 =0.95 0.9720 0.0220
3.6/3.2 170/200 =0. 85 0.8439 -0.0061
3.8/73.2 150/200 =0.75 0.7156 -0.0344
4.0/3.2 126/200 =0. 63 0.6875 0.0575
4.2/73.2 102/200 =0.51 0.5596 0.0496
4.473.2 82/200 =0.41 0.5322 0.1222
4.6/3.2 62/200 =0.31 0.4054 0.0954
4.8/3.2 50/200 =0.25 0.3793 0.1293
5.0/3.2 39,200 =0. 195 0.2539 0.0644
5.2/3.2 30/200 =0. 15 0.2295 0.0795
5.4/3.2 22/200 =0.11 0.2060 0.0960
5.6/3.2 13/200 =0. 065 0.1836 0.1171
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