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ABSTRACT: An experimental study was conducted on the thermal conductivity of various
grouting materials for geothermal heat exchanger which is used as a heat sink or source in
the heat pump system. The grouting of the vertical heat exchanger is important for environ-
mental and heat transfer reasons and is generally accomplished by the placement of a low
permeability material into the annular space between the borehole wall and the pipes sus-
pended in the borehole. In this study, a lab scale test apparatus was made and measured the
thermal conductivity of four grouting materials. As a result, the temperature rising tendency
was similar among them, but the increasing rate was different. Thus the thermal conductivity
showed a maximum difference of 27% among grouting materials.
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Table 1 Composition of the four grouting materials
DY-100 (2}
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Grout material (kg)

Fig. 2 Schematic diagram of typical apparatus for grout thermal conductivity testing.

Sample No.
SN-1
SN-2
SN-3
SN-4
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Fig. 3 Temperature variation with time.

Table 2 Constants of time-temperature relation

Sample No. | L -2 nO+6 conductvity
a b k(W/mC)
SN-1 1784 | 2302 1.83
SN-2 | 1637 | 27.80 2.02
SN-3 | 1532 | 3099 2.47
SN-4 | 1818 | 2201 1.80
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