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Static ice pressure sensing based on fiber Bragg grating

YE Qiuhong', QIN Jianmin'®, ZHANG Li', ZHANG Jun', DENG Xiao'
(1. Physics and Optoelectronic Engineering College, Taiyuan University of Technology, Taiyuan 030024, China)

Abstract: Aiming at the existing problems of electric sensors in measuring the static pressure in the alpine
region, a static ice pressure sensing system based on the fiber Bragg grating sensor is proposed. Accurate
online measurement of the fixed—point static ice pressure can be realized. The Bragg wavelengths of the fi-
ber Bragg grating sensor in the ice are measured under different temperatures and strains. Through tempera-
ture compensation to eliminate the effect of temperature, strain response of fiber Bragg grating wavelength
was obtained. Meanwhile, based on the good cross—correlation of chaotic light, the correlation peaks can lo-
cate the position of the sensor. Within —=10 ~ -5°C, static ice pressure under laboratory conditions was mea-
sured. Temperature compensation was made, and the fitting linearity is 0.9956. So the cross—sensitivity can
be eliminated effectively. The requirements of practical engineering applications to measure the static ice
pressure can be satisfied.

Key words: fiber Bragg grating; static ice pressure; temperature compensation; cross—correlation; chaotic
light
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Advances in research on sub-division and characteristic scales of open channel

flows with vegetation

YAN Jing"*, CHEN Yang’, TANG Hongwu'*, DAI Kun’, ZHANG Ming’

(1. State Key Laboratory of Hydrology—Water Resources and Hydraulic Engineering, Nanjing 210098, China;
2. College of Water Conservancy and Hydropower, Hohai University, Nanjing 210098, China)

Abstract: Vegetation is an essential element in most natural ecological rivers. Its biological characteristics
change turbulent structures of the river significantly. Due to the strong inhomogeneity of flow in the vertical
direction, there still are no universal expressions of the turbulent statistical properties along water depth in
vegetated open—channel flows. Therefore, flow sub-division and corresponding characteristic scales of these
regions have gained more focuses. In this paper, the research achievements of sub-division and characteris-
tic scales are reviewed in terms of traditional and vegetated open—channel flows. The results based on the
velocity distribution and turbulent structures are analyzed and summarized respectively. The paper proposes
that to partition the flow into different sub-regions by combining the vortex structure with the distribution
of flow characteristic parameters, determine the appropriate characteristic scales of each sub-regions and in-
vestigate the influence factors of sub-division and characteristic scales are the main research contents and
tendencies.

Key words: open channel flow with vegetation; turbulence structure; flow sub—division; flow regime;

characteristic scales of flow
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