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A Design and Test of a Sea Water Source Heat Pump System

Jae—Hun Lee, Ji-Young Kim, Young-Jin Baik,
Ki-Chang Chang*, Ho-Sang Ra, Kwang-ho Shin
Geothermal Energy Research Center, Korea Institute of Energy Research(KIER),
Yoosung P.O Box 103, Taejon 305-600, Korea

ABSTRACT: A sea water source cascade heat pump was designed and tested in this
study. The system was designed to perform a single stage operation in summer, as well as
a cascade operation in winter to ensure the high temperature lift. A steady-state simulation
model was developed to analyze and optimize its performance. The simulation results show
that the R717 exhibits best performance among combinations considered in this study. A
R410A also exhibits the highest performance among HFCs with the smallest compressor
displacement. A 15-RT R410A-R134a pilot system was installed in the 5-story commercial
building at Samcheok City by the East Sea. A scroll type R410A compressor, a reciprocating
type Rl134a compressor, plate type condenser/ evaporator/ cascade heat exchanger and two
electronic expansion valves were used to build a pilot. A titanium plate type heat exchanger
is also used for the heat exchanging with a sea water. The heat source/sink water is
supplied from the well below the seashore in the depth of 5 m. In the initial test of the
system, supply water temperature was rising up to 67C using a sea water heat source of
9C, while an ambient temperature was 4.5C.
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Fig. 1 Seawater and air temp. in Eest Sea
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Table 1 Cooling performance comparison

V;Lh P eva P cond Tdis
[m’/h] [kPa] [kPa] [T]

R134a 485 1137 317 899 5338
R407C 477 741 537 1449 626
R410A 502 487 855 2137 6038
R717 550 820 466 1354 983
R22 507 724 535 1363 664
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Fig. 3 Heat pump system
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