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Influences of lattice unit type and arrangement orientation on

heat transfer characteristics
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(1. School of Aeronautics and Astronautics, Sichuan University, Chengdu 610065, China;
2. Pittsburgh Institute, Sichuan University, Chengdu 610207, China)

Abstract: Based on the transient liquid crystals technology and numerical simulation, the
influences of truss-type lattice unit type and arrangement orientation on convective heat transfer
characteristics for a given porosity were analyzed. Experimental results showed that the convec-
tive heat transfer performance was mainly determined by the unit type. Due to excellent heat trans-
fer enhancement, within Reynolds number 5 700—17 100, the staggered body centered cubic-0
(BCC-0) lattice and the Kagome -0 lattice exhibited 9% —21% and 4% —12% higher overall
thermal efficiency compared with the pin fin array. In contrast, the inline face centered cubic
(FCC) lattices showed a lower heat transfer performance. For the same unit type, choosing a
suitable arrangement angle was conducive to further improving the thermal performance. For in-
stance, the thermal efficiency of the Kagome-90 and the BCC-0 were 3% —10% and 5% —15%
higher than that of the Kagome-0 and the BCC-45, respectively.
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Fig.2 Experimental setup of heat transfer measurement
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