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Design of a High Temperature Production Heat Pump System Using
Geothermal Water at Moderate Temperature

*Minsung Kim, **Young—Jin Baik, Seong-Ryong Park, Ki-Chang Chang,
Young-Soo Lee, Ho-Sang Ra
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Abstract : Geothermal water at moderate temperature in a range between 30 to 50°C exists sparse
in surroundings. Mostly they are utilized as heat or water source at spar zones in Korea. However,
a large portion of used water is discarded due to its poor recovery quality and inferior application
technologies. In this research, an innovative heat pump system based on the hybrid concept that
combinate compression cycle and absorption cycle was investigated mathematically. The hybrid
heat pump aims to recycle various kind of the heat sources at moderate temperature including
geothermal water effectively. The prime objective of the simulation is to design a
compression/absorption hybrid heat pump system which can make high temperature above the level
of 90°C and low temperature of 20°C as well at the same using 50°C geothermal heat water. As a
result, primitive data was provided as a basis to design a prototype 3 RT class hybrid heat pump.
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Fig. 1 Schematic diagram of NHs/H.0 compression
absorption hybrid heat pump
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Table 1 Simulation condition

Simulation parameters Conditions

Hot water temperature 50°C —90°C

Cold water temperature 50°C —20°C
Absorber pressure 1700 kPa
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Working Fluid Mass Balance :
Z(mx)m_z(mx)out =0 (1)

Overall Mass Balance :

Zmin_zm.out:o (2)

Energy Balance :

Z(Mh)izl_Z(Mh)oztt+ w— Q:O (3)

Entropy Generation Rate :

Sqen = Z(ms)out - Z(ms)m - ZTi: 0 (4)

avg
o] o, sfelrel= gz AeAS (0P,
Coefficient of Performance): ta3} o] Ao
=

Temperature (°C)

Entropy (J/kgK)
(a) Carnot cycle

90°C

Temperature (°C)

20°C

Entropy (J/kg K)'
(b) Rorentz cycle

Fig. 2 Comparison of ideal cycles with high
temperature gradient heat source and heat sink
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T des new = dTim des
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I e
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e | el |
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Fig. 2 Solution algorithm of hybrid heat pump
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Fig. 4 Performance comparison of hybrid and
conventional heat pump at the variation of hot
water from 50°C to 90°C and cold water from 50
°C to 20°C
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