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Experimental Study and Thermal Conductivity Prediction of

Fiber in Mesoscale Condition
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Abstract: The thermal conductivity of glass fiber and ceramic fiber is the lowest compared with foam and
powder core materials when internal pressure of the material is less than 100 Pa. In order to study the
impact factors of thermal properties of fiber, the internal structure of fiber is constructed based on the
principle of random parameter,and effects of fiber diameter,fiber length and porosity on thermal conduc-
tivity are analyzed by combining with Lattice-Boltzmann method (LBM). Moreover, the simulation re-
sults are compared with experimental results, and results show that simulation and experiment have a
good agreement with each other,which indicates that the method used in this paper can predict the ther-
mal conductivity of fiber effectively.
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Tab.1 Thermal conductivity of different matrix materials
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Fig. 1 Scanning electron microscope of fiber amplified 500

times and 1 000 times
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measuring instrument
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Tab.2 Comparison of experimental and simulation values of

effective thermal conductivity of fiber
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fective thermal conductivity
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