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A Study on Burial Guideline of Horizontal Geothermal Heat Exchanger based on
Exit Temperature
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Abstract Geothermal energy can be used with a geothermal heat pump or an earth-to-air heat exchange system (EAHES),
which is referred to as a “cooling tube” in Korea. In this study, we suggest EAHES burial guidelines in terms of the parameters
of buried pipe length and air velocity regarding the exit air temperature of EAHES. The exit air temperature for EAHES
in three regions (Changwon, Busan and Seoul) was calculated with variation in buried pipe length and air velocity at @
100 mm and ® 200 mm. In conclusion, variation in the buried pipe length is more effective than that of air velocity to
achieve the required exit air temperature.
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Fig. 1 Schematic diagram of earth to air heat exchange.
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Fig. 2 Annual underground temperature profiles of three
cities(Seoul, Changwon and Busan).
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Table 1 Exit Temperature for ® 100 in Changwon
L(m
V(m) (m) 20 40 60 80 100
1 23.9 20.9 19.4 18.5 18
2 26.9 23.9 22.1 20.9 20
3 28.5 25.7 23.9 22.6 21.6
4 29.5 26.9 25.2 23.9 22.9
5 30.2 27.8 26.2 24.9 23.9
6 30.7 28.5 26.9 25.7 24.7
7 31.1 29.1 27.6 26.4 25.4
8 314 29.5 28.1 26.9 26
9 31.7 29.9 28.5 274 26.5
10 31.9 30.2 28.9 27.8 26.9
11 32.1 30.5 29.2 28.2 273
12 323 30.7 29.5 28.5 27.7
Table 2 Exit Temperature for ® 200 in Changwon
L(m
V(m/s)( ) 20 40 60 80 100
1 29.5 26.9 25.2 23.9 22.9
2 314 29.5 28.1 26.9 26
3 323 30.7 29.5 28.5 27.7
4 32.8 314 30.4 29.5 28.7
5 33.1 31.9 31 30.2 29.5
6 33.4 323 31.4 30.7 30.1
7 33.6 32.6 31.8 31.1 30.5
8 337 32.8 32 314 30.9
9 33.8 33 323 31.7 312
10 339 33.1 325 31.9 314
11 34 333 32.6 32.1 31.6
12 34.1 334 32.8 323 31.8
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Table 3 Exit Temperature for ® 100 in Busan

L(m
V(ms) (m) 20 40 60 80 100
1 23.8 21.1 19.7 19 18.5
2 26.6 23.8 22.2 21.1 20.3
3 28 25.5 23.8 22.7 21.8
4 28.9 26.6 25 23.8 22.9
5 29.5 27.4 25.9 24.7 23.8
6 30 28 26.6 25.5 24.6
7 30.3 28.5 27.1 26.1 25.2
8 30.6 28.9 27.6 26.6 25.7
9 30.8 29.2 28 27 26.2
10 31.1 29.5 28.3 27.4 26.6
11 31.2 29.7 28.6 27.7 26.9
12 314 30 28.9 28 27.2

Table 4 Exit Temperature for ® 200 in Busan
L(m)

Ve 20 40 60 80 100
1 289  26.6 25 238 229
2 306 289 276 266  25.7
3 314 30 289 28 27.2
4 31.8 306 297 289 282
5 321 311 302 295 289
6 324 314 306 30 29.4
7 325 316 309 303 298
8 327 318 312 306  30.1
9 32.8 32 314 308 304
10 329 321 316 311 306
11 33 323 317 312 308
12 33 324 318 314 31
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Table 5 Exit Temperature for ® 100 in Seoul

L(m

V(mis) (m) 20 40 60 80 100
1 23.5 20.5 19 18.2 17.7
2 26.5 23.5 21.7 20.5 19.7
3 28.1 253 23.5 223 21.3
4 29.1 26.5 24.8 23.5 22.5
5 29.7 27.4 25.8 24.5 23.5
6 30.2 28.1 26.5 25.3 24.4
7 30.6 28.6 27.1 26 25
8 31 29.1 27.7 26.5 25.6
9 31.2 29.4 28.1 27 26.1
10 31.5 29.7 28.5 27.4 26.5
11 31.6 30 28.8 27.8 26.9
12 31.8 30.2 29.1 28.1 27.3

Table 6 Exit Temperature for ® 200 in Seoul
L(m)

Ve 20 40 60 80 100
1 291 265 248 235 225
2 31 291 277 265 | 256
3 318 302 291 281 273
4 323 31 299 291 283
5 326 315 305 297 291
6 329 318 31 302 29.6
7 331 321 313 306 301
8 332 323 316 31 304
9 333 325 318 312 307
10 334 326 32 315 31
11 335 328 322 316 312
12 336 329 323 318 314
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Fig. 3 Difference between outdoor and exit temperature
of EAHES with various buried length and velocity
for ® 100 in Changwon.
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Fig. 4 Difference between outdoor and exit temperature
of EAHES with various buried length and velocity
for ® 200 in Busan.
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