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ABSTRACT: In this study, characteristics simulation of heat pump system is investigated
for heating and cooling using sewage water as a heat source. A simulation program for pre-
estimate operation characteristics of heat pump system is developed. The performance of this
system is resolved by several variables and the characteristics which is based on actual air
and sewage temperature data. The simulation results agree well with the experimental values
of COP. In the analysis of system characteristics, the COP is changed between 3~5 in winter
season for heating load, 4~6 in summer season for cooling load. As the results of Life Cycle
Cost analysis over a 15 year life cycle, the energy cost could be reduced by 250 million won
if a heat pump system was used instead of a conventional boiler and an absorbtion refri-
gerator on the office building.
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Fig. 1 Diagram of heat pump system.
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Fig. 3 Flow chart of heat pump system.
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Table 1 System condition for simulation and design

[tems Condition
HX AT, 397 T
Condenser ATy, 745 °C

Simulation Evaporator A7, 5.03 °C2
HX Area 82.85m

Condenser Area 82.85m

Evaporator Area 82.85m’
High stage compressor;, 90kW

Design Low stage compressor| 104 sz
Condenser area for 82.85m

Evaporator area 82.85m
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supply water temperature.
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Table 2 LCC analysis data
(unit : 1000 won)

Conventional | Swage heat
case pump system
Initial Planning 20,000 50,000
Investm| Construction 76,690 355,900
ent cost)  Tog| 96,690 405,900
Operation, | Wages 30,000 30,000
Maintenance OM& R 6,768 28,413
& Repair
cost Total 36,768 58,413
demand contract power (650 kW)
charge x 5,320 (won/kW)
summer(7, 8) : power used
Electricity (kWh) x 94.2 (won/kWh)
cost spring and fall(4, 5, 6, 9) :
charge power used (KkWh) x 62.7
(won/kWh) winter(10, 11, 12,
1, 2, 3) : power used (kWh) x
69.9 (won/kWh)
coolin amount used (m') x
g 462.7(won/m’)
LNG cost
heati amount used (1) x
aung 599.6(won/ )
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