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Abstract: In this study, the temperature change in an imitational biological tissue, when its surface is
irradiated with bio-light, was measured by experiments. Using the experimental data, an equation for
temperature as a function of time was developed in order to use it as a boundary condition in numerical
studies for the model. The temperature profile was measured along the depth for several wavelengths and
distances of the light source from the tissue. It was found that the temperature of the tissue increased with
increasing wavelength and irradiation time; however, the difference in the temperatures with red light and
near infrared light was not large. The numerical analysis results obtained by using the developed equation as
boundary condition show good agreement with the measured temperatures.
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(b) Schematic of the experimental setup

Fig. 1 Installation of the experimental equipments
and schematic diagram
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Fig. 2 Temperature measurement points of the agar
tissue, (a) K-type thermocouple was
attached on the center of the top surface, 3. Z3}f gl
(b) thermocouple position in depth direction :
and (c) the boundary setting conditions
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Fig. 5 Temperature variation at various positions
according to the time when irradiated at 20
cm
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Fig. 6 Temperature variation at the various position
according to the time when irradiated at 40
cm
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Table 1 Initial surface temperature and coefficients
according to light irradiation

H=20 cm
A1=410 nm A;=635 nm A3=830 nm
(66 Lux) (1391 Lux) (6391 Lux)
Ty 28.5244 29.5244 29.9753
a 0.6024 0.7210 0.6024
b -0.1665 -0.1994 0.1665
c 0.0190 0.0219 0.0190
H=40 cm
A1=410 nm A2=635 nm A3=830 nm
(27 Lux) (425 Lux) (2502 Lux)
To 26.339 27.223 27.272
a 0.9879 1.2583 1.2641
b -0.2909 -0.3325 -0.3295
c 0.0037 0.0407 0.0408
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