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ACTIVE COOLING BEMAVIOR AWD THERMAL-STRUCTURAL RESPONSE OF LATTICE-FRAMED MATERTAL SANDWICH PANEL
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Lattice—framed materials (LFMs)] is a class of new materials with the merits of high specific
strength, stiffrness and multi-functions. In this paper, light-weight actiwvely cooled panel made of
LFM= core iz proposed, and the active cooling performance and thermal structurs responzes ars
studied. A numeriecal method of 30 conpled flunid structure for the conjugate heat transfer i1z
emploved, and the interaction and dymamic heat transfer procesz of zome typical ILFM structures
with the cooling fuel is inwestigated Temperature wariant behawior of thermal properties of both
hydrocarbon fuel and alloy materiazl i= considered in the mumerical model. The 30 transient
temperature field of fluid and structwres iz firstly computed uzing the conjugate heat transfer
model, then the thermal stress of structures is obtained wia sequential coupling method. The
influence of cell configuration, relative denszity, core height and inlet welaocity of fluid on the
coupled heat transfer and structure response is discussed, and a general comparison of thermal
protection, thermal strength, and light-weight performance iz made betwzen the LFM=z panelz and
zquare—charmel panel. The resultz show that in the zame thermal enwiroenment, cell configwration of
IFM has significant influence on the heat transfer and thermal structure behavior of the actiwe
cooling panels. & favorable coosling tendency iz found for the high relatiwe denszity, low core
height and high fluid inlet welocity. It is found that the heat transfer property of the fluid-
zolid interface of high poroszity LFM panel=s outclass that of the =zquare channel panel, therefore

the maximum temperature of the structure 1= reduced and the stressz concentration problem 1=

mitigated.
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