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A Study on Temperature Characteristics
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Abstract The thermal characteristics of concrete specimens were analyzed using cement paste specimens with
artificial cracks. In order to understand the temperature characteristics of the specimen depending on the crack depth,
the specimen was heated and the minimum temperatures of the specimens at which cracks appear were investigated
according to the crack depth. It was confirmed that the surface temperature distribution of the specimen varies
depending on whether the specimen is cracked or not, because of the single and multiple reflections of the incident
energy. Furthermore, as the temperature distribution of the specimen reaches a steady state, the temperature data tends
to decrease with the crack depth. Through the observation of the normalized temperatures, it was found that the
temperature of the specimens obtained from this experiment reached a steady state after 10 minutes. At this time,
the standard deviation of the normalized temperature is around 0.01 or less, and the temperature decreases linearly
with increasing crack depth. This result is considered to be closely related to the area where multiple reflections occur
in the cracked region. If the correlation between the crack region and the incident energy is analyzed for various
specimens, it can be applied to the diffuse reflection of the light.
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Fig. 4. Schematic diagram of the specimen

Table 1. Thermal properties of the specimen
Thermal
diffusivity
(mm/s)

0.53

Thermal
conductivity
(W/m/K)

0.63

Specific heat
capacity
V/g/K)
0.703

Density
(gfem’)

1.71
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Fig. 7. Temperature results on the surface of each
specimen according to the crack depth
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Table 2. Temperature results of all specimens

71&7]

Heating Temperature (°C)
e
1rpc 0 10 mm | 20 mm | 40 mm | 80 mm
(min.) mm
1 61.9 48.4 45.0 46.0 41.6
2 70.0 54.9 51.4 51.0 45.7
3 76.0 60.2 55.9 55.1 48.4
4 80.6 65.0 59.8 58.5 50.5
5 84.7 68.5 63.1 61.6 52.5
10 98.2 81.7 75.7 73.2 60.6
15 107.2 90.7 84.4 81.4 66.9
20 114.0 97.8 91.3 87.7 72.1
25 119.5 103.2 97.7 93.5 77.2
30 123.0 108.2 102.2 97.9 81.1
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Fig. 9. Normalized results of each specimen
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Table 3. Normalized results after 10 minute heating

Heating ti Normalized value
catin, 1me
() 10 20 40 80
mm mm mm mm
10 1 0.9273 0.8959 0.7418
15 1 0.9308 0.8970 0.7378
20 1 0.9333 0.8962 0.7374
25 1 0.9463 0.9064 0.7476
30 1 0.9441 0.9045 0.7494
Standard deviation 0 0.0084 0.0051 0.0055
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Fig. 10. Linear regression of the normalized results
after 10 minute heating
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