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Fig. 1. Sketch maps of the oblique coordinate transfor-
mation of the two-dimensional directional heat trans-
mission structure: (a) origin space; (b) transformation

space.
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Fig. 2. (color online) Temperature contours at the
moment of 120 s: (a) after coordinate transformation;

(b) before coordinate transformation.
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Table 1. Temperature variation of the sides before and

after the oblique coordinate transformation.
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Fig. 3. Sketch maps of the rotational coordinate trans-

formation.
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Fig. 4. (color online) Temperature contours with different x//.: (a) 2, = k; (b) klf, = 10x; (c) &, = 20%.
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Table 2. Temperature of the sides after oblique and

rotational coordinate transformation.
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Fig. 6. Temperature differences of the AC side and oA
side at different moments with the coordinate trans-

formations.
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Research and design of directional heat transmission
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Abstract

Based on the research of thermal cloak, directional heat transmission structure is proposed in this paper. On the
basis of transformation thermodynamics, the thermal conductivity expression for directional heat transmission structure
is derived by the oblique coordinate transformation. The results from the numeric calculation indicate that the heat
flux flows to the designed high temperature side while the low temperature side remains at low temperature. Further-
more, rotational transformation is performed on the basis of oblique coordinate transformation. The derived thermal
conductivity expression has two vertical segments. The calculation results display that with the increase of the thermal
conductivity along the normal of the high temperature side, the heat transmission efficiency is improved greatly. More-
over, the temperature difference between the high and low temperature side increases after the rotational transformation.

Directional heat transmission has potential applications in infrared stealth and heat protection.

Keywords: directional heat transmission, metamaterials, infrared stealth
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