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ABSTRACT: The performance characteristics of heating and cooling operation for a heat
pump system using seawater heat source and exhaust energy are presented. The heat pump
system is made of a waste heat recovery system and a vapor compression refrigeration sys-
tem. The working fluid is R-22. The heat pump system COPs are measured during heating
and cooling operation modes, and the resultant COPs were 9.7 and 7.9, respectively, which are
three times higher than those of the heat pump itself. Therefore, the performance of the heat
pump system using exhaust energy is excellent compared to that of a general heat pump.
The experimental data can be effectively used for the design of the high efficient heat pump
using a seawater heat source.
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Fig. 1 Schematic diagram of heat pump system.
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Fig. 2 High efficient heat pump system with supply water volume 6 m*/h.

Table 1 Specification of heat pump system

Specification

R22 hermetic reciprocating
Cooling capacity : 25.6 kW
Condensing temp. : +40C
Evaporative temp. : +10C
Motor : 5SHP*3@D «4P* 380V
Type : Gasket plate type
Capacity : 56.9 kW

Heat recovery |Water flow : 6 m>/h

Sealing material : NB.R
Plate material : SUS304
Type : Brazed plate type
Capacity : 30.2 kW

Heat exchange |Water flow : 6 m>/h

Sealing material : N.NB.R
Plate material : SUS304
Model : PuU-756M (LG)
Capacity : 0.2 m*/min (H 6 m)

Compressor

Pump

Indoor culture
system &
sediment cistern

Capacity : 0.35 m®
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Fig. 3 Performance of heating and cooling oper-

ation of heat pump system, G, =6 m/h.
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Fig. 6 Comparison of the predicted with ex-
perimental data for heat pump system

at different seawater temperatures, T,

=-2T, T.=257C.
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Fig. 8 Temperature and COP gs for cooling op-
eration of heat pump system, T,,=18
€, G,=6m"h.
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