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Application The Thermodynamic Modeling on The
Groundwater Flow Path and Evaluate Temperature of
the Reservoir in Geothermal Potential Area
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ABSTRACT

In Taiwan, this study first apply thermodynamic model on groundwater flow path
and evaluate temperature of the reservoir in geothermal potential area. We collected
groundwater and hot spring samples from Ilan Plain, the southern foothill area of Ilan
Plain and Chingshui geothermal area for chemical and isotopic analysis. The results of
this study shows that the waters belong to Ca—HCO; in the western Ilan Plain, and other

waters are Na—HCO; in the eastern Ilan Plain. The oxygen and hydrogen stable isotope
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implicate the fluid flow path.

Plain, Groundwater.
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of waters close to the meteoric water line of northeastern Taiwan in Ilan Plain and south
foothill area of Ilan Plain, and the waters far away the meteoric water line in the Chingshui
geothermal field. Finally, this study applies the multicomponent geothermometer on
modeling flow path and evaluating the reservoir temperature.

The estimated reservoir temperatures are 31-96°C, 31-91°C and 151-248°C in the
southern foothill of Ilan Plain and Chingshui geothermal area, respectively. The results
of the multicomponent geothermometer of this study with chemical analysis demonstrate

that this geothermometer not only can estimate the reservoir temperature but also may
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* 1 HEMEKEKIL2MND

(B8 ppm)
Sample ID Ca** Mg** Na* K HCO™ SO Ccr SiO, AP

A 0.2265 0.0219 990.1 49.56 838 22.14 6.671 306.1 M
B 1.46 0.4897 772 33.39 163 23.95 225 206.7 M
C 9.575 19.38 189.5 7.207 636 32.06 93.51 M
D 0.8183 0.3746 951.3 42.06 313 16.48 2.898 384.9 M
E 3.051 0.483 838.3 49.7 196 11.53 1.113 408.4 M
F 0.4488 0.03267 966.1 47.61 320 23.74 2.158 282.1 M
G 1.924 0.304 930.9 44 120 57.07 1.344 410 M
H 0.7027 0.07647 1050 37.29 393 21.71 1746 | 375.4 M
35 1.622 0.3043 83.54 3.815 960 71.24 1.32 8.957 M
452 46.82 18.17 17.72 1.444 172 40.09 1.799 18.9 M
582 36.84 16.74 5.429 1.278 184 5.045 2305 33.56 M
6 5.2 27.8 9.239 9.824 1.5 152 0.231 2.479 18.81 M
782 35.98 9.565 7.055 1.481 146 3.506 3.198 19.89 M
8 52 20.98 14.33 3022 | 2.185 169 143 2437 13.11 M
9 5 2 25.6 9.435 4.154 1.278 98 11.28 3.51 11.1 M
12 8.2 216.4 6.5 18.99 1.574 608 0.114 525 35.91 M
ECE UF: 3 14.74 4581 8.151 2.679 38.91 22.76 22.01 7.374 M
% = 32.55 28.16 2592 37.45 68.37 0.2629 10.82 63.59 M
ik 17.85 18.93 2537 | 4755 711.1 0.00396 16.13 31.65 M
Tz 9.2 5.186 255.9 17.6 810.9 1.602 168.5 22.42 M
L 27.33 13.23 6.366 1.208 97.03 51.27 4.49 16.28 M
LR - 49.45 22.65 13.12 1.377 197.7 73.97 2.493 22.81 M
4 47.09 26.79 12.06 1.604 217.5 101.1 2869 | 21.52 M
v 47.45 17.53 39.12 | 2.604 320.3 0.4 1.49 28.4 M
¢oEy 30.82 12.51 57.63 2.151 336.3 0.01057 1.54 283 M
IRz 4.126 4.047 179.1 20.42 609.4 1.33 1.68 10.09 M
P 51.09 9.023 8.473 2.679 162.4 40.36 12.64 10.17 M
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