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Study on Cement-based Grout for Closed-loop
Vertical Grout Heat Exchanger
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Abstract

In this paper, the applicability of cement grout has been studied as an alternative to bentontite grout to backfill ground
heat exchangers. To provide an optimal mixture design, the groutabilty and thermal conductivity of cement grouts with
various mixture ratios were experimentally evaluated and compared. The unconfined compression strength of cement
grout specimen was measured, which was exposed to cyclic temperature variation ranging from 50°C to -5°C. In addition,
the integrity of the interface between circulating HDPE pipes and cement grout was evaluated by performing equivalent

hydraulic conductivity tests, on the specimen, in which a pipe locates at the center of the specimen.
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GEO-4 0.70 - -
GEO-5 0.80 - -
GEO-6 0.60 2.00 -
GEO-7 0.60 2.20 -
GEO-8 0.60 2.40 -
GEO-9 0.60 2.60 -
GEO-10 0.60 2.80 -
GEO-11 0.60 2.40 1%
GEO-12 0.60 2.40 2%
GEO-13 0.60 2.40 3%
GEO-14 0.60 2.40 4%
GEO-15 0.60 2.40 6%
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