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A Novel Online Monitor for Stack Gas Flow Velocity and

Particulate Concentration Based on Optical Scintillation

Yang Yang, Dong Fengzhong*, Ni Zhibo, Pang Tao, Wu Bian,
Zhang Zhirong, Zeng Zongyong, Wang Yu
(Anhui Institute of Optics &Fine Mechanics, Chinese Academy of Sciences, Hefei 230031)

Abstract: A novel online monitor for simultaneous measurements of stack gas velocity and
particle concentration was described in this paper. Based on the optical scintillation caused by the
fluctuations of particle concentration field, the fundamental principles used the low frequency part
of optical scintillation to measure velocity and particle concentration of stack gas flow were
discussed, and the theoretical formula of cross-correlation was given. By analyzing the
experimental data, the spectrum and cross-correlation of optical scintillation were obtained. The
cross-correlation was used to calculate the velocity of stack gas flow. Comparison of measurement
result of the stack flow velocity using the monitor presented in this paper and Pitot tube
demonstrated the practical applicability of the monitor.
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