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Analysis and Optimization of the Operating State of Horizontal Rectangular Cold Storage Tank
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[ Abstract]  In the summer, air conditioning and other cooling equipment become the main load increaser of the power grid
system, increasing the possibility of seasonal overloading. Based on the idea of load shifting, a horizontal rectangular accumulation
tank for cold water was proposed to realize the flexible utilization of cold water resources. A three-dimensional simplified model of
the water tank was established, and the flow pattern of cold water in the tank was analyzed numerically through simulation. The
accuracy of the model was verified through physical platform experiments. Based on the above results, the model of the
accumulation tank was optimized, and the inlet temperature of the tank was made to change in real time with the outlet temperature
by writing a UDF file. At the same time, the influence of different numbers of partitions on the cold storage effect was analyzed.
The simulation data showed that the double partition accumulation tank had a 9.1% increase in semi-cycle cold storage index and
an 11.23% increase in cold storage efficiency compared to the original water tank. The four partition accumulation tank had a
10.9% increase in semi-cycle cold storage index and an 11.52% increase in cold storage efficiency. This study can lay a foundation
for the numerical simulation and optimization of cold and hot water stratification structure of horizontal rectangular accumulation
tanks.
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Fig.4 Simulated temperature contour of the water tank
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Table 2 Operational data of the test platform on September 19

N 1 RRESC 2BEEC 3REEEIC 4BRRESC MABDEE/C MR IEE/C E/(mP/h)
2:00 14.74 14.93 15.10 15.56 2532 27.34 0
2:10 14.83 14.96 15.17 15.60 16.66 12.64 7.24
2:30 14.25 14.40 14.40 14.81 16.20 11.92 7.23
2:50 13.78 13.95 14.30 14.30 15.71 11.50 7.22
3:10 13.28 13.46 13.78 13.87 15.23 11.11 7.23
3:30 12.83 12.98 13.34 13.36 14.26 10.23 7.23
3:50 12.34 12.53 12.86 12.90 14.26 10.23 7.23
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