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Abstract - As CO, emission with imprudent using fossil fuel, annual mean temperature of earth is increased
in every year. Geothermal energy is inexhaustible energy resource to solve this problem. Heat pump perform-
ance and heat exchange efficiency of ground loop are important to distribute widely.

Thus, this study are performed to increase heat pump performance and heat exchange efficiency of ground
loop with dual expansion valves and spacer. As a results, COP of cooling & heating is obtained improvement
up to 11.4% using dual expansion valves, and heat exchange efficiency is increased up to 17.5% using spacer.
It will be reduced initial installation cost due to increasing heat pump performance and heat exchange effi-
ciency of ground loop.
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Fig. 1. Heat pump system treatment system dia-
gram using geothermal underground heat
exchanger.
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Table 1. The conditions of standard system

L

Table 2. Efficiency and cooling/heating ability chan-
ge sccording to refrigerant flow direction
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Table 4. Specification of inner tube in coaxial heat
exchanger
Tensile strength 200 Mpa
Thickness of coil 1 mm
Diameter of tube 20 mm
Length of tube 51,200 mm
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Fig. 2. Net capacity & COP. with flow direction
of expansion valve in cooling mode.
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Fig. 3. Net capacity & COP, with flow direction
of expansion valve in heating mode.
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Fig. 4. Diagram of expansion valve with using
one expansion valve and two ones.

Table 3. Underground heat exchanger perforation
number change according to use of
streamlined spacing member
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Table 5. Specification of inner tube in coaxial
heat exchanger

Tensile strength 350 Mpa
Thickness of coil 2 mm
Diameter of tube 42 mm
Length of tube 51,100 mm

Fig. 5. Shape of twisted inner tube in coaxial
heat exchanger.
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Fig. 6. Shape of outer tube in coaxial heat ex-
changer.

Table 6. Test conditions and results of disaster

Sensors
Test items Conditions Results
Alarm check when
smoke is generated at a
k I!
Smoke detect distance of 15 cm from normaicy
the sensor.
Alarm check when
Earthquake detect ilted more than 20° normalcy
Alarm check when
Water leake detect sensor is immersed in normalcy
water
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