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Effects of vpycnocline thickness on characteristics of
destratification by internal waves

SUN Xin' ,CHEN Xiaohan' ,LIU Xingshe', CHENG Zhiwen® ,LI Qing®*
(1. Key Laboratory of Northwest Water Resource, Environment and Ecology, MOE, Shaanxi Key Laboratory
of Environmental Engineering, Xi'an Univ. of Arch. &. Tech., Xi'an 710055 China;
2. Xianyang Research & Design Institute of Ceramics, Shaanxi Xianyang 712000, China)

Abstract: To explore the effectiveness of destratification by artificially-induced internal waves in practical deep-water
stratified lakes and reservoirs, destratification experiments under different pycnocline thickness conditions were
performed with a self-designed mechanical mixing device in a physical model of stratified reservoir. The outflow of
the mechanical mixing device formed the flow cycle. When water was stratified, the outflow kinetic energy was
converted into the internal wave energy, and the circulation weakened but still existed. In the destratification
process by internal waves, the temperature difference between the epilimnion and hypolimnion decreased gradually,
and the pycnocline became thin slowly and was impelled upwards until stratified water environment was completely
destroyed. Under the same conditions of the temperature gradient of pycnocline, flow disturbance intensity and
water depth, as the pycnocline thickness inereases, water stability coefficient increases; wave energy loss in critical
layer reduces, the amplitude and wave energy of internal wave increase, the mixing efficiency increases, the
internal wave period is constant, and the wave velocity decreases slightly. When applied to practical lakes and
reservoirs, the outflow of mechanical mixing device can induce the internal waves to destroy the stratification with

higher efficiency.
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