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Performance Evaluation of Closed Co-axial Ground Heat
Exchanger in the case of 2000m-Depth Single Well
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ABSTRACT

The Korean government has been making efforts to use renewable energy to reduce the consumption of fossil
fuels for the heating system in greenhouses. The number of greenhouses that installed a geothermal heat pump
system is 201 EA with the volume of 132.8 ha and 108,467 kW from 2010-2014. The geothermal system, called
a shallow geothermal system, with the temperature of 10-20°C has accessories composed of a BHE and heat
pump. Moreover, it is necessary to have a wide area to install the BHE and to drill to the depth of 200 m. On
the other hand, even though the deep geothermal system needs a high drilling cost to obtain the temperature of
40-150°C, the system has the advantages of the small area required for the BHE and operation without a heat
pump.

In this study, the temperature of the return water and heat capacity were measured to obtain the geothermal
energy efficiently on the condition of the water flow being changed in the BHE. The temperature according to the
return water changes through the heat conduction based on the increase of ground temperature up to the underground
depth has been calculated to conduct a simulation and is compared with the field experiment test results.

Key Words : Deep Geothermal(&FX|2), Heat Exchanger(Z112t7]), Heat Gain(F=LZZ), Flow Velocity(F%),
Green House(A|4 °._J01|)

7|5 MY p = water density (kg/nt)
W = flux (ni/h)
U, = coefficient of heat transfer (w/mk) R = pipe radius (mm)

A = pipe surface area (mi) V= flow rate (%)
L = pipe length (m)
C, = specific heat (kJ/kg - k)
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T, = outlet water temperature (C)

o

T, = soil temperature around the pipe (C)

q = acquisition calory (kJ/h)

G = quantity of flow (kg/h)
AT = temperature difference (C)
BHE = Borehole Heat Exchange
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Table 1 Simulation parameters

Item Description
T, [C] 17 ~ 70
T, [C] 15, 25, 35
V %] 0~ 10
R [mm] ﬁlifrhcﬁfp; :1270'(9515)

P [ke/ni] 1,000
C, [kl/kg « k]| 4,184

j4

Borehole(granite) : 2.9
Inner Pipe(HDPE) : 0.37

L [m] 2,000

k [w/mT]
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Table 3 Device specification

Device Description

Green house Experlme;ltalz group :

6m

Submersible

3phase 380V 7.5kW
motor pump

Flowmeter Pulse type 50mm
Temperature PT100, 3-wrie system
sensor
Controller Al, DI, AO, DO
Inverter MOSCON-F500
Electric power
analyzer YOKOGAWA CW240
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