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[ Abstract]

Optimal Design of Disk-type Water Distributor in Cold Storage Tanks
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The disc-type water distributor is a key component of naturally stratified chilled water storage tanks. The spacing

between the dual discs and the diameter of the discs significantly influence the thickness of the thermocline and the degree of

thermal stratification in the tank. A numerical simulation method was employed to investigate the water distribution characteristics

of distributors with different dual-disc spacings and disc diameters. The study analyzed the effects of disc diameter and dual-disc

spacing on the thermocline thickness and the dimensionless number of the distributor. The reliability of the numerical model was

validated through water tank experiments.The results show that when the disc diameter is 200 mm, the 50 mm dual-disc spacing

model achieves the smallest thermocline thickness of 1.029 m among the three tested spacings. When the dual-disc spacing is 80

mm, the 500 mm disc diameter model yields the smallest thermocline thickness of 0.998 m among the three tested diameters. The

average error between the experimental and simulation results was within 10%.
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Table 1 Design parameters for chilled water storage

tanks
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Fig.1 Schematic diagram of disc-type water distributor

assembly
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Table 2 Parameter table of disc-type water distributors

with variant structures
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Model 1 200 50
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Table 3 Physical and thermal properties of water
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Fig.4 Schematic diagram of the experimental system
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Fig.5 Physical model of a water tank
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Fig.6 Observation surface of the water tank
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Fig.8 Experimental vs simulated dye liquid levels at 0.225 m/s across time points (z=0.35m)
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Table 4 Outlet Reynolds number for different models

R g 5 Y AL Re
Model 1 184.283
Model 2 184.283
Model 3 184.283
Model 4 122.855
Model 5 73.71
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Fig.11 Thermocline thickness variation across dual-disk
spacing configurations
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Fig.16 Stratification number variation of dual-disc
spacing models
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