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Table S1: Initial conditions and parameters for TOUGH?2 simulation.

Wet heat

. Density . Permeability . . Specific heat
Unit Porosity conductivity
(kg/m?3) (mD) (W/(meK)) (J/(kg-K))

RAC 22537 0.40 [1] 1.00 [2] 1.8b 1050 [3]
SGU-1 22612 0.25 [1] 6.8 x 10°% 2b 960 [3]
Clayl 2273q 0.45 [1] 0.10 [2] 1.8b 1050 [3]
SGU-2 22882 0.25[1] 6.8 x 10% 2b 960 [3]
CSuU 23602 0.40 [1] 0.10 [2] 1.9° 1050 [3]
BEDROCK 26637 0.10 [1] 10.00 [2] 3.3 920 [3]

Pressurefunction, P =1.013 x 105 Pa + 9810.0 z.
Temperature function, T =16°C + 0.056 z.

2 P. Costantini, unpublished data.

b Experimental data.

Table S2: Geothermal energy calculation (Balke, 1977, Muffler and Cataldi, 1978).

Vol i T h 1
Volume Density Specific heat olumetric emperature Geotherma

heat capacity =~ reduction energy
3 kem-3 ko 1K1
) Gemd G gk (K) (J)
SGU-water 1.82 x 10% 997b 4200° 4187.4 5 3.81 x 10
SGU-sediments 5.45x10%  2200¢ 960 [3] 2112.0 5 5.76 x 1013

*Considering the porosity of SGU is 0.25 and the volume of SGU is 7.27 x 10° m>.
»German engineering guideline, VDI 4640/1 (2000). Considering the temperature of water is 20°C.

¢ P. Costantini, unpublished data.



Table 3: Parameters for the standard vertical BHE.

Parameter Value
Minimum temperature of the heat carrier fluid (Tim, °C) 5
Length of the pipes (L, m) 100
Borehole radius (rb, m) 0.1
Operating time of the system (ts, years) 50
Borehole thermal resistance (Rb, m-KW-1) 0.11
Double U-pipe BHE (n, number of pipes) 4
Pipes radius (rp, m) 0.016
Thermal conductivity of grout (Ast, W-m*-K1) 1.8

Table S4: Bedrock geothermal potential calculation (Balke, 1977, Muffler and Cataldi, 1978).

Volumetric Temperature

Volume Density Specific heat heat capacity  reduction Geothermal
m? kgm-3 kg 1K1 energy (k
(m?) (kg'm™) (J-’kg1-K-1) (1J-g 1K) (K) gy (kJ)
Water 1.06 x 10 987v 4182° 4127.6 30 1.31 x 10
Rock 9.51 x 100 2663¢ 920 [3] 2450.0 30 6.99 x 10
Rock and 8.30 x 1014
water

*Considering the porosity of bedrock limestones is 0.10 and the volume of high gravimetric bedrock
is 1.06 x 1010 m3.

»German engineering guideline, VDI 4640/1 (2000). Considering the temperature of water is 50°C.
¢ P. Costantini, unpublished data.
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