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Fig.1 Schematic diagram of the water-steam-thermal

coupling migration model
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Fig.2 The change curve of soil final temperature difference

and temperature increase with heat source temperature
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Fig.3 The change curve of soil final temperature loss and

decreases increases with heat source temperature
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Fig. 4 The curve of soilmoisture content over time at

different heat source temperatures
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Fig.7 The curve of soilmoisture content with heat source

temperature under conditions with or without water vapor
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Numerical Simulation of the Effect of Water Vapour on Soil Heat and

Moisture Migration at Different Heat Source Temperatures
GUO Lei,JIN Hua,ZHANG Yu-lu,CHEN Si-qing,GUO Huan-fang
(College of Water Resources Science and Engineering, Taiyuan University of Technology, Taiyuan 030024, China)

Abstract: The study of the effect of water vapour on soil heat and moisture migration patterns at different heat source
temperatures is of great significance for the application of soil heat storage and ground source heat pump technology. In
this paper, a numerical model of one-dimensional unsaturated soil water-vapour-thermal coupling migration was construc-
ted by Hydrus-1D software, and the numerical simulation study of sandy soils with and without water vapour migration at
different heat source temperatures was carried out. The results show that for soil heat migration, taking into account wa-
ter vapour migration increases the radius of influence of the heat source from 60 c¢cm to 78 cm, an increase of 30% ; For
soil moisture migration, the radius of influence of the heat source increases from 78 cm to 100 cm, an increase of
28.21%. Compared with not considering water vapor migration, considering water vapor migration can reduce the tem-
perature loss during soil heat storage, and the decrease of temperature loss increases with the increase of heat source tem-
perature. When the temperature of the heat source is above 70 °C, the temperature and moisture fields of the soil change
unsteadily and dryness may occur in the vicinity of the heat source.

Key words: water-vapor-thermal coupling migration; heat source temperature; water vapour; hydrus-1D; numerical
simulation
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Application Research of a High Reliability Multi-signal Redundant Speed Relay
SHU Bing-fang' » ZHAO Wei-jun®, LAO Peng-fei’ , GAN Bei-rong' s DONG Cheng-zhi' » ZHANG Liu-tong'
(1. Jinshuitan Hydropower Plant, State Grid Zhejiang Electric Power Co. , Ltd. , Lishui 323000, China;

2. Wuhan Sanlian Hydropower Control Equipment Co. , Ltd. , Wuhan 430200, China)

Abstract: At present, the existing speed relays on the market only collect single signal source, poor anti-interfer-
ence. It is easy to disorder the signal of the speed node output caused by measurement signal distortion and measuring
channel fault. In order to improve the reliability and accuracy of the speed relay, two channels of residual voltage signals
and two channels of sprocket speed measurement signals were respectively connected. Then the dual-probe tooth sequen-
tial speed measurement method was combined with the logic of selecting one out of three speed signals. The judgment
method selected one speed signal as the main signal. In the signal output process of the rotational speed node, the limiting
average filtering method and the method of retrieval interference output blocking were applied to eliminate the distortion
in the signal output process. Through the simulation test bench test and the application in the actual generator set, the
anti-interference ability of the acquisition signal loop, the signal measurement accuracy, and the reliability of the output
action of the speed node have been significantly improved.

Key words: double probe; signal redundancy; tooth sequence frequency measurement; choose one from three; speed relay





