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Performance analysis simulation for domestic application of heat pump

by using sea water heat source
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Abstract: Due to the development of human civilization, industrialization and urbanization, the human race de-
manded the food, clothing and shelter as well as a comfortable living environment. For the purpose of this, the
refrigeration and air conditioning part was carried out research and development. However, high oil prices and
environmental pollution having problems in the 21st century cannot be overlooked. As an alternative, thermal
system was designed using the heat pump to applied sea water heat source. In this paper, outside and sea tem-
peratures are analysed in 2010 and carried out the performance analysis simulation at All water and All Air
heat pump system by HYSYS program for domestic use. As a result, total average COP of the system is 3.37
from All Water system and All Air is 3.48. It showed that high performance confirmed in both system.
Keywords: Coefficience of Performance, All Water, All Air, Refrigeration, TonHeat Pump
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Figure 1: T-S Diagram of cascade heat pump system
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w 10 GANGNEUNG -

% L - £ OHANG Refrigerant R-134a (HFC)

Mok A moweo Heat source Water or Air

——&——  BUsAN

Heat transfer method All water or All air
Compressor 1 set

—o——  vEOSU
: — & uLsAu
0 r : ———O——  INGHEON

3 . —e— System component Heat exchanger 2 set
5L — 5| — 110 Expansion valve 1 set
MONTH Heat exchanger type Shell & Tube
Heat pump type Compressed

Figure 2: Local atmosphere temperature change in

2010
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Table 2: Specific condition of Heat pump system

Heat source Water | Air
Heat duty [RT] 22

M [10°kg/h] :
Condenser Cooling (summer) 36.0 173.7
En%)%rg:)or Warming 14.4 62.9
Condenser Cooling (winter) 14.4 62.9
Evaporator Warming (winter) 36.0 173.7
Refrigerant Variable
Seawater Variable
T [°C :

Room Cooling 7 14
Room Warming 60 30
AT (room heat loss) 5
Refrigerant compressor out 80
Seawater Variable
Outdoor Variable
W [kW] :

Pump or Fan (sea side) 0.16 10
Pump or Fan (room side) 1.03 4
P [bar] :

Refrigerant compressor out 20
Seawater pump 3
Supply 3 \ 0.3
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Figure 6 Coefficient of performance for warming of
all water system
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all water system
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Figure 8 Modeling of all air system
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