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Numerical simulation and verifications on thermal stratification in a stratified reservoir

SUN Xin, WANG Xue, XU Yan, XIE Yue & HUANG Tinglin
(School of Environmental and Municipal Engineering, Xi'an University of Architecture and Technology, Xi'an 710055, P. R.
China)

Abstract: Taking Jinpen Reservoir in Xi’an as a study case, a numerical simulation method for thermal structure of a stratified res-
ervoir was developed and validated against the field data. The development and characteristics of the thermocline under various con-
ditions of short wave radiation and bulk extinction coefficient for short wave radiation was numerically investigated by using a com-
mercially-available software of Fluent. The net total surface heat transfer is positive in spring and summer, while negative in au-
tumn and winter. The long wave radiation mainly contributes to the net total surface heat transfer, while the short one controls the
development of the thermocline. The depth of the thermocline increased and the temperature gradient over the thermocline de-
creased as the bulk extinction coefficient decreased, and the bulk extinction coefficient is positively related to the algae concentra-
tion. There was a maximum value of the surface short wave radiation for a certain reservoir, the temperature difference between the
top and bottom of the thermocline increased when the short wave radiation was below the maximum radiation, but it decreased when
the short wave radiation was beyond the maximum radiation. Moreover, a heat balance and a stable thermocline can’t be easily de-
veloped under higher short wave radiation.
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Tab. 1 Meteorological and hydrological data of Zhou Zhi area, 2009 ( monthly-averaged )

Aty ST SERARAREE/ (W/m?) K/ m REKE/C R (m/s)
3H 10.8 164.6 80 10.5 0.21
5H 20.0 181.4 80 17.2 0.32
7H 26.3 197.4 80 28.0 0.50
9H 19.9 117.0 86 19.2 0.35
12 H 1.9 91.3 85 8.0 0.46
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Fig. 2 Simulated thermal structures over the water depth of various months
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