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Abstract

In recent years, the application of simulation software to analyze
the heat transfer properties of fabrics has become a research
hotspot. In this paper, the ANSYS workbench simulation
software is used to simulate the heat transfer properties of a kind
of sandwich fabric. The results obtained by establishing different
models show that the application of single-layer fabric with
different thermal resistances in the sandwich fabric will lead to
greatly different thermal resistances of sandwich fabric; the same
material has different thicknesses, and its thermal resistance will
increase with the thickness; the same single-layer fabric with
different combination positions will cause the thermal resistance
of the sandwich fabric to change.

Material of sandwich fabrics

From the below table presents the basic information of the
sandwich fabrics. It has different layers, including antielectromagnetic inference layer (Meftex10 [1]), insulation layer
(Nonwoven1 and Nonwoven2), surface layer and lining layer
(Woven1 and Woven2).

Results and discussion
It can be seen in Table 2 that the two sets of data show the same trend.
However, it can be clearly seen that the actual test data is lower than the
simulated data, because the porosity of the actual samples are much
larger than that of the simulated models. In addition, the following
points can be drawn from the comparison of different groups of samples:
(1) The higher the thermal resistance of the single-layer fabric obtained
from the comparison of sample 1 and sample 2 will directly lead to the
higher thermal resistance of the sandwich fabric; (2) It can be seen from
the comparison of sample 2 and sample 3 that the thicker the thickness
of the fabric, the higher the thermal resistance of the fabric; (3) The
comparison of sample 3 and sample 4 shows that the same single-layer
material placed in different position will also lead to the sandwich
fabric's thermal resistance is different.

Conclusion

Method for Alambeta and simulating heat transfer
properties by ANSYS workbench

Alambeta is used to measure the heat transfer properties of
fabrics, including thermal conductivity, thermal resistivity, and
sample thickness under 200Pa pressure [2]. And this paper is
based on simulating the heat transfer performance of textile
materials, and the "steady-state thermal" module can be selected
in the ANSYS workbench software. At the end, the data and
images of temperature distribution and heat flux distribution are
obtained through the software's own simulation.

The thermal resistance data from Alambeta and ANSYS workbench
show the same trend, but the actual test data are lower than the
simulated data because the porosity of the actual samples is much larger
than that of the simulated models. The thermal resistances of sandwich
fabrics will be influenced by the different thicknesses, different fabric
types and different combination positions.
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