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Abstract: :In this study, the distribution characteristics of diffusers with various shapes that are installed in an
open-type thermal storage system are numerically investigated. Four diffusers are designed to distribute a
working fluid evenly through the holes on bifurcated pipes. Three-dimensional steady simulations of
incompressible laminar flow are conducted using commercial software (ANSYS-FLUENT). The simulation
results show that both the bidirectional header-type diffuser and the H-type diffuser distribute the working
fluid evenly whereas both the unidirectional and the bidirectional diffusers distribute the working fluid
unevenly. The results also show that the H-type diffuser requires a higher head of pump than the
bidirectional header-type diffuser. Therefore, the bidirectional header-type diffuser is recommended for use
because it enables even distribution of the working fluid and requires a low head of pump.
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Case 1. One direction diffuser
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Case 3. Bi-direction header type diffuser
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Case 2. Bi-direction diffuser
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Fig. 1 Four diffuser shapes
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Table 1 Three meshes for grid independence test Table 2 Cell numbers for four simulation cases
Node Prism TYPE Node number Cell number
Cell number .
number height [mm] Case 1. 956,458 3,900,610
20D 386,309 1,467,475 1.500 Case 2. 796,861 3,202,835
30D 956,458 3,900,610 1.000 Case 3. 1,672,528 6,808,868
45D 2,327,701 9,874,642 0.667 Case 4. 814,004 3,128,799
003F Cell : 1,467,475
i Cell : 3,900,610
- Cell : 9,874,672
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Fig. 2 Grid independence test Fig. 3 Unstructured mesh
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Fig. 4 Flow-rate distributions of four cases
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Fig. 7 Pressure contours for four simulation cases
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