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Abstract

The triply periodic minimum surface (TPMS) shape with a complex geometry can easily manufactured from additive manufacturing

processes. The TPMS shape has a high surface-to-volume ratio. In addition, the TPMS shape increases the possibility of the self-circulation

when the fluid flows inside the TPMS structure. Due to these reason, the performance of the fluid flow filter can be greatly improved when

the TPMS structure is applied to the filter. The aim of this paper is to investigate the influence of the design of the unit cell for TPMS on

self-circulation characteristics of air using computational fluid dynamics (CFD). From the results of the CFD, the effects of the shape and

the dimension of the unit cell for TPMS on the self-circulation pattern and the pressure difference are examined. Finally, a proper design of

the TPMS is discussed from the viewpoint of self-circulation of air.

Keywords : Triply periodic minimal surface, Design, Computational fluid dynamics, Self-circulation, Pressure difference
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Fig. 1 Representative of unit cell for TPMS[10]

Table 1 Design conditions of unit cell for TPMS

TPMS structure D, (mm) t, (mm)

Primitive, Gyroid, Diamond 5-20 0.9

Fig. 2 Concept of CFD model (D =10 mm)
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Primitive Diamond

Fig. 3 Meshes of flow and structure regions (D, = 10
mm)
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Fig. 4 (a) Flow pattern of primitive shape (D, = 10 mm);
(b) Flow pattern of gyroid shape (D, = 10 mm);
(c¢) Flow pattern of diamond shape (D, = 10 mm)
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Fig. 6 (a) Flow pattern of diamond shape (D, = 5 mm);
(b) Flow pattern of diamond shape (D, =20 mm)
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