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Characteristics of Hydration Heat Control of Mass Concrete using
Pulsating Heat Pipe in the Winter Season
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ABSTRACT: In process of reinforced concrete (RC) box structure, the heat of hydration may
cause serious thermal cracking. This paper reports results of hydration heat control in mass
concrete using the oscillating heat pipe.

There were three RC box molds (1.2 mx1.8mXx2.4 m) which were different from each other.
One was not equipped with pulsating heat pipe. The others were equipped with pulsating heat
pipe. All of them were cooled with natural air convection. The pulsating heat pipe was com-
posed of 10 turms of serpentine type copper pipe whose outer and inner diameters were 4 and
2.8 mm respectively. The working fluid was R-22 and charging ratio was 409 by volume.
The temperature of the concrete core was approximately 55C in the winter without pulsating
heat pipe. For a concrete with pulsating heat pipe, however, the temperature difference with
the outdoor one reduced up to 12C. The index figure of crack was varied from 0.75 to 1.38.
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Fig. 1 Schematic diagram of experimental ap-
paratus.
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Table 1 Material properties® >

Properties Material [ Concrete
Density (kg/ms) 2300
Specific heat (k]J/kg K) 1.046
Thermal conductivity (W/m-K) 2.67
Cement unit weight (kg/ma) 313
Design strength (kg/cmz) 210
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Fig. 2 Locations of thermocouples.
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Fig. 3 Comparison of core temperature.
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Fig. 4 Accumulation of removed heat capacity.
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Table 2 Index figure of thermal crack

i (T) Index figure
(a) 20 0.75
(b) 8 1.875
(c) 11 1.36
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Fig. 6 Index figure of thermal crack with lo-
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