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The Operation Characteristics of a Sea Water Source Heat Pump System

Ki-Chang Changf , Young-Jin Baik, Ho-Sang Ra, Ji-Young Kim, Jae—Hoon Lee
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 67°C using a sea water

heat source of 9C, while an ambient temperature was 4.5C.
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Table 1 Temp. of domestic sea water (TC)

West Sea South Sea Fast Sea
In | Gun | Mok i Tong | Bu | Po | Ul | Sok
Cheon | San | Po | ' | Yeong | San |Hang| Jin | Cho
JAN | 27 | 35 | 51 | 143 | 70 | 113 | 99 | 124 | 11.0
FEB | 25 | 39 | 45 | 139 | 65 | 114 | 97 | 102 | 73
MAR | 50 | 68 | 76 | 140 | 109 | 128 | 105 | 104 | 6.7
APR | 97 [ 127 | 118 | 151 | 135 | 140 | 129 | 125 | 90
MAY | 141 [ 174|161 | 161 | 175 | 154 | 139 | 135 | 124
JUN | 188 | 209 | 203 | 189 | 222 | 175 | 195 | 180 | 179
JUL | 216 | 252 | 238 | 237 | 232 | 192 | 215 | 187 | 21.0
AUG | 237 | 268 | 252 | 262 | 2713 | 239 | 254 | 218 | 233
SEP | 224 | 238 | 235 | 236 | 242 | 225 | 231 | 216 | 21.7
OCT | 177 | 188 | 198 | 217 | 209 | 198 | 194 | 195 | 19.
NOV | 137 [ 135 | 152 | 194 | 177 | 168 | 160 | 168 | 156
DEC | 71 | 79 | 105 | 167 | 127 | 158 | 121 | 135 | 127
Avg. | 132 | 151 | 153 | 186 | 170 | 167 | 162 | 157 | 148
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Table 2 Cooling performance comparison

eva con T is
COP [fhy by (bl 1]

R134a 485 1137 317 899 538
R407C 477 741 537 1449 626
R410A 502 487 85 2137 608
R717 550 820 466 1354 983
R22 507 724 535 1363 664
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