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Abstract : The Heat exchanger for deep geothermal system is very important to enhance the efficiency of the system.
The co-axial heat exchanger is used due to the limitation of digging space. The heat transfer on the external surface of
outer pipe should be high to receive a large amount of heat from the ground. However, the inner pipe should be
insulated to reduce the heat loss and increase the temperature of discharge water. This study made experiment apparatus
to describe the co-axial heat exchanger and measure the heat transfer coefficients on the internal and external surface.
And the pin-fin was designed and fixed on the internal surface to increase the efficiency of heat exchanger. Finally, we
calculated the temperature of discharge water using the heat transfer circuit of co-axial heat exchanger and heat transfer
coefficient which from experimental results. The water temperature was reached the ground temperature at -500 m and
following the ground temperature. When the water return to the ground surface, the water temperature was decreased
due to heat loss. As the pin-fin case, the heat transfer coefficient on the internal surface was decreased by 30% and it
mean that the pin-fin help to insulate the inner pipe. However, the discharge water temperature did not change although
pin-fin fixed on the inner pipe.
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Nomenclature Re : Reynodls number

T : Pipe thickness
D; : External diameter of borehole

D, : Internal diameter of borehole

, 1.ME
hex : heat transfer coefficient on ground surface
hi, : heat transfer coefficient on internal surface A AA L] A g A] AFELEFS 1980 o]T &2
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1 Schematic view and heat transfer circuit of co-axial heat exchanger
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Fig. 2 Viscosity and Prandtl No. of water according to
temperature

Table 1 Summary of boundary conditions in co-axial heat
exchanger for deep geothermal
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(a) Schematic view of experimental apparatus

Fin incidence angle(a) : 10~25° (17.5 )
in spacing ratio (s/) : 0~4 (2)
4

®
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+ Fin incidence angle : 17.5°
« Fin spacing ratio : 2

+ Fin height ratio : 0.25

+ Fin thickness : 2 mm

(b) Pin-Fin test specimen

Fig. 3 Heat transfer experimental apparatus
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Fig. 5 Nusselt number ration of pin-fin case
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