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Surface temperature distribution based on infrared detection of breast
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Abstract: To analyze the influential factors of the skin surface temperature distribution by establishing a three-dimensional
numerical model of a breast with a tumor. And uniform blood perfusion heat source items were replaced by vascular trees in
this model. It was found that the blood flow had great impacts on the thermal states of the tissues in the breast. The distribution
of surface temperature of the breast was irregular for the presence of vascular trees. With increased blood flow velocity, breast
surface temperature increased and tended to be stable gradually. Although the influence area of the tumor on the surface
temperature distribution was increased, the temperature difference caused by the change of tumor parameters was reduced

compared with the temperature difference under the absence of vascular trees. The basic relationship between surface

temperature distribution and breast tumor provided a physical basis for infrared detection of breast cancer.
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Tumour

a: The model of a female breast with tumor
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Fig.1 The schematic diagram of a female breast with tumor
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Tab.1 Default parameter values of tumor

Parameters A (W/m-K) p, (kg/m®) w, (ml/s- ml) ¢, (J/kg-K) T, (K) Q,, (W/m’)

Value 0.42 920

3000 310 29000

®2 MERERENESHIE

Tab.2 Default parameter values of the tissue around tumor

Parameters A (Wm-'K) p(kg/m’) ¢, (J/kg K)

R(cm) D (cm) T, (K) p(kg/ms) Q.. (W/m)

Value 0.42 1000 3000

1 2 310 0.003162 450
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Fig.2 The profile of the surface temperature of breast
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b: The growth trend of temperature with increasing V
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Fig.3 The profile of the surface temperature of breast at different V
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Fig.4 The profile of the surface temperature of breast at different D
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Fig.5 The profile of the surface temperature of breast at different R
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Fig.6 The profile of the surface temperature of breast at different ,
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Fig.7 The profile of the surface temperature of breast at different Q..
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c: The growth trend of temperature with increasing o, d: The growth trend of temperature with increasing Q.
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Fig.8 The profile of the surface temperature of breast at different parameter values
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