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Abstract - The purpose of this study is to analyze fluid flow characteristics of a circular water tank with double panel wall. Tracer
test and fluid analysis were performed on 0.2 ton circular water tank with double panel wall. The CFD model was developed
that could simulate a tendency to mix and disperse of the circular water tank. Furthermore, parametric study was conducted to
investigate the water flow performance according to design variables such as the number of internal pipes and the diameter
ratio of interior and exterior walls. For the same flow rate, the increase in the number of pipes tends to cause the water flow
performance degradation. Therefore, the lower limit for flow rate is required to make stable flow formation and the details of
pipe should be designed considering flow rate and capacity of the water tank. The flow of the internal part is more influenced
than the exterior part by the diameter ratio. It was investigated that the limitation on the diameter ratio considering capacity of
the water tank was required because the velocity of the internal part tends to decrease as the increase of the diameter ratio.
Keywords - Double panel wall, Circular water tank, Tracer test, Computational fluid dynamics, Flow characteristics
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Fig. 1. Example of water tank with double panel wall™*
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Table 1. Conditions of the tracer test

Flow rate Theoretical Fluorine Fluorine
(@./min) retention time | requirement | input volume
(m*/hr) (mL/hr) (mL)
5.0 0.667 0.73955 0.49304
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Table 2. Information on the grid in the model
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Table 3. Results of the tracer simulation

Table 4. Index value of the tracer simulation

(VIQ) T Tso, T, Too T, Morsill | Modal Short
Wil “ere) | ) | (o) | Gat) | o) o B x| index | circuiting
4 pipes 40 10.1 28.5 77.9 18.7 s PRI (T, — T)/Ty)
S pipes 40 11.0 32.6 75.0 18.7 4 pipes 0.25 7.75 0.47 0.34
6 pipes 40 9.9 31.2 75.6 19.6 5 pipes 0.28 6.82 0.47 0.43
T(V/Q): theoretical retention time; V: volume of water storage tank; Q: flow 6 pipes 0.25 7.61 0.49 0.37

rate; T'o: time for 10 % of tracer to pass; Tso, T,: time for 50 % of tracer to
pass; Too: time for 90 % of tracer to pass; 7),: time for maximum tracer
concentration
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