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Research of measurement of wet steam parameters
with off-axis angular scattering method

YNAG Ying' ,HUANG Zhuging'” ,CAO Xiaoling'
(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 monitor the density and distribution of water-drop at the end stage of the steam turbine, the off-
axis angular scattering method was proposed to measure the parameters of wet steam. In this way, it not only guides
economic operation of the turbine but also guarantee water allowance of the boiler. At the same time, it can reduce the
influence of wet steam on the turbine. Based on the structure and parameters of mock cylinder, a mathematic model was
built. This mathematic model can find whether the middle radius of quantity, the density of number and the distribution of
magnitude in water-drop have impact on the scattering ratio. The wet steam was measured under different conditions. The
analysis result was similar to the experimental result. The experimental results proved the off-axis angular scattering method

is feasible for measuring wet steam parameters. This research is helpful for monitoring the parameters of wet steam and other

particles.
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Fig. 1 Experimental model
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Fig.2 Schematic diagram of imaging
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Fig.3 Schematic diagram of receiving structure
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Fig.4 Schematic diagram of the scattering structure

J
Fig.5 a—variety of scattering region varying along with angle b—va-
riety of attenuation region varying with angle ~c—variety of scat-

tering solid angle varying with j
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Fig. 6  Analysis of the mock result
a—influence of different middle radius’ s quantity on scattering ratio
b—influence of different distribution of parameters on scattering ratio

c¢— influence of different density of water-drop on scattering ratio
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Table 1  Different condition of parameters setting
initial pressure inlet back pressure  outlet
parameter
/MPa /C /MPa /C
condition 1 0.62 162 0.5 152
condition 2 0.66 164 0.46 149
condition 3 0.65 164 0.32 135
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Fig.7 Gray-scale diagram of different conditions
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Fig.8 Variety of gray-scale value corresponding to different conditions
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