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Evaluation of Heat Transfer Characteristics in Double-Layered and
Single-Layered Soils
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Abstract

This paper presents how to analyze heat transfer characteristics of double-layered soils.
Thermal response tests were conducted to measure the ground thermal conductivities of
Joomunjin sand and double layered soils filled in a steel box of which the size is 5m x Im
x Im. Double-layered scils were composed of Joomunjin sand and Kaoline clay. Each
thermal conductivity of Joormunjin sand and Kaloine clay was measured by using Heat
Flow Meter considering different void ratio. The ground thermal conductivity of
double-layered soils was 15% smaller than that of Joomunjin sand.
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Fig. 1 Diagram of HFM method.
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Table 1. Thermal response test equipments
—

Item Properties

Heater Capacity 10kW

Water Tank| 50L (SUS 304)

Flow meter 2~120 Ipm

Pump 40 Ipm, 50m head|}

Sensor RTD, FBG

Recorder | 4ch interrogator

(f) Completion of preparation

Fig. 2 Procedure of thermal response test.
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Table 2. Properties of Joomunjin sand

Properties Value
Uniformity Coefficient, ¢, 2.06
Curvature Coefficient, c, 1.0

Specific Gravity, G, 2.65

Maximum Dry Density, Yy, GN/m) | 1617

Minimum Dry Density, Ygp,;, (&N/m) | 1349
Water Content, w (%) 0

Table 3. Properties of double~layered soils

Water Dry
Soil content | density
(%) (KN/m)

Kaoline 0.01 10.15 156 260
Joomunjin 0.00 13.60 091 265

Void | Specific
ratio | Gravity

Joomunjin sand

Kaoline clay
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Fig. 5 Temperature variation of fluids.
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Fig. 6 Temperature variation in singie-layered soil.
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Fig. 7 Temperature variation in double-layered soil.
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Fig. 8 Temperature variation of fluids with respect to logarithmic time.
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