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Abstract The dynamic characteristics of both raw-water source and air source heat pump utilized in water treatment facilities
were investigated by using TRNSYS simulator. The modeling of the raw water source heat pump was verified by the measured
data at the Cheongju water treatment facility, and the modeling at the air source heat pump was verified by the data from
the Siheung water treatment facility. The average heating and cooling COPs from the raw-water source heat pump were
higher than those of the air source heat pump by 19% and 18%, respectively. The power consumptions of the air source
heat pump for the cooling and the heating were higher than those of the raw water source heat pump by 28% and 26%,

respectively.
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Fig. 1 Schematic of raw-water source heat pump
system in water treatment facility.

TYPE 9¢
Raw water source

TYPE 652
Heat .
exchanger [

TYPE 2d

TYPE 9¢-2 I ) Controller
Circulating water
TYPE 3b I i .
Pump I ! il
TYPE 505b
Water- -
source :
heat pump

JII

TVFE S TYPE 108-TMY2
Weather data reading and
processing

building
J

TYPE 65d
Online plotter

Fig. 2 TRNSYS modeling of raw-water source heat
pump system.

Table 1 Detail specifications of 15RT(53 kW)
raw-water source heat pump system

Cooling capacity 58 kW
Heating capacity 65.2 kW
Digital/fixed scroll compressor
Compressor .
(3 units)
Refrigerant R410A
Heat exchanger type Brazed plate heat exchanger
Water flow rate 0.003167 m’ls
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Fig. 3 Conditioned room in Cheong-ju water treatment
facility by raw-water source heat pump.

Table 2 Detail specifications of air source heat pump
system in Siheung water treatment facility

Capacity Power consumption
Cooling 8,600 W 3.0 kW
Heating 11,000 W 3.6 kW
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Fig. 4 Comparison of unit COP between TRNSYS
modeling and experimental data for raw water
source heat pump.
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Comparison of electric power between
TRNSYS modeling and experimental data for
raw water source heat pump.
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Fig. 6 Comparison of power consumption between
TRNSYS modeling and experimental data for air

source heat pump from Dec. 17 to Dec. 22.
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Table 3 Sensitivity analyses for COP and electric
power of raw-water source heat pump with
variation of heat pump performance and

building load
. Deviation of| Deviation of
Parameters Variation .
COoP electric power
Performance 5% 13% 21%
variation of 0% 8% 16%
heat pump +5% 4% 12%
+8% 4% 14%
L .
oad v_arlgtlon 0% 8% 16%
of building
-14% 15% 17%
389
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Fig. 7 Comparison of COP between raw-water source
heat pump and air source heat pump.
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Fig. 8 Comparison of electric power between
raw-water source heat pump and air source

heat pump.
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raw-water source heat pump and air source
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