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Development of transmission visibility meter calibration device and
analysis of measurement results

LI Qing', ZHANG Yingxin', ZHANG Fan’, TAI Hongda’, HE Huayang®, LI Yi'

(1. Key Laboratory of Metrological Optics and Application for State Market Regulation, Shaanxi Institute of Metrology
Science, Xi'an 710100, China; 2. Institute of Length Metrology, Jiangsu Institute of Metrology, Nanjing 210023,
China; 3. Department of Aviation Meteorology, Civil Aviation University of China, Tianjin 300300, China;

4. Research Institute of Highway Ministry of Transport, Beijing 100088, China)

Abstract: In order to solve the problem that the quantity value of visibility parameters at home and abroad
cannot be absolutely traceable, the quantity value reclaiming method tracing to the geometry amount was
proposed by using working principle, structural characteristics, and environmental conditions. A high
transmission visibility instrument as the main standard device was designed to calibrate the transmission
visibility meter, which promoted the development of visibility value to trace the origin system. The main
standard device used precision processing technique, which followed the absolute traceability method of
geometric parameter measurement, and could greatly reduce the measurement uncertainty of the transmission
ratio. The traceability chain combined with measurement of geometry and optical transmittance parameter
solved the problem that could not reproduce and accurately measure the high transmission ratio in existing
technologies. In addition, the use of cone occulter could avoid the introduction of other sources of uncertainty
except rotating factors, which greatly improved the calibration capability of the visibility meter resolution.

Key words: visibility meter; transmission visibility meter; atmospheric transmittance; calibration system
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Fig.1 Schematic diagram of principle of transmissometer
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Table 3 Filter actual center and relative error of visibility

N Y ab [ R
s E/(L;) Eﬁ?/fq) A Ljf JHJ;/Lm:z ﬁgsxj/
A 2.82 0.02 0.984 3 247.7 4954 -0.71
B 1.83 0.03 0.989 8 382.8 765.6 —1.65
C 1.67 -0.03 0.999 2 4 683 9366 1.80
D 1.99 —0.01 0.999 0 3929 7 859 0.50
E 3.07 -0.03 0.998 5 2 546 5093 0.98
F 2.19 —0.01 0.998 9 3571 7141 0.46
G 3.47 —0.03 0.998 3 2252 4 506 0.87
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