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A study on performance test of water heat storage type heat—-pump system

using cooling tower heat source

Sang-Hoon LeeT, Hyo-Sik Park, Woo-Yong Han, Uk-Jung Kim

ABSTRACT: Recent year, mean energy consumptions of a people are higher than other
country. And international oil price became over 120 dollar. This energy environment as well
as energy war. Maybe, the Meteorological Administration is going to enforce scorching
heatwave special report system from that come summer. Besides, 2008 summer, maximum
demand power is expected by 64,240,000kW. The electric power equipment reserve rate
appeared in to keep 12.5% level. Chilled water storage system witch is one of electric load
administration system. Heat pump system used cooling tower heat recovery is advantage that
use is possible to summer in small a public bath building. In this paper, we suggest that
heat pump system by heat recovery using cooling tower when it is heating operation of
ambient air temperature. To apply cooling tower heat recovery heat pump to chilled water
heat storage type and achieved performance evaluation about operation. As a result,
performance of heat pump system that about 121% in cooling mode, 138% in heating mode
higher than KEPCO standard. And heating operation possible to ambient air temperature
about 23°C, which of appear cooling tower outlet temperature about 13C.

Key words: Heatpump(€#3Z) Cooling tower(W§Z}%), Chilled water storage(F%9),
Performance test(’d ‘53%), Waste heat water(H &)
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Fig. 1 Water heat storage system schematic diagram & measurement sensor establishment

position.
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Table 1 Measurement sensor contents.

* Heat pump ™ Water storage tank " Discharge gas temperature
NO. |Sensor type Position NO. | Sensor type Position NO. |Sensor type Position
T1 |4wire RTD | Load—S/T(@) T11 | 4wire RTD H/P(@)—S/T F1 | Flow meter S/T<Load
T2 |4wire RTD | S/T(@)—Load T12 | 4wire RTD H/P(@)—C/T F2 | Flow meter H/P—S/T
T3 | 4wire RTD S/T Upper T13 | 4wire RTD C/T—H/P(@) F3 | Flow meter H/P—C/T
n . ~ " < Condenser Saturation Preassure ST
T4 | 4wire RTD | S/T Am Upper t14 T/C Temp. P1 gauge S/T+<Load
. - . < Evaporator Saturation Preassure Q
TS5 4wire RTD S/T Middle t15 T/C Temp. P2 gauge H/P—S/T
T6 |4wire RTD | S/T Am Lower || tl16 T/C D/T™" PH Pr;:iztére H/P Hight Pressure
T7 4wire RTD S/T Lower t17 T/C Indoor Temp. PL Prgslslgére H/P Lower Preassure
. R . Electric H/P power
T8 | 4wire RTD | S/T(@)—H/P t18 T/C Blow out air Temp. El energy Consumption
. . Electric Circulation Pump
T9 |4wire RTD | H/P—S/T(@) t19 T/C Inlet air Temp.(1) E2 energy power Consumption
- . - Electric Cooling water Pump
T10 |4wire RTD | S/T—H/P(@) t20 T/C Inlet air Temp.(2) E3 energy power Consumption
w7heh el So] AYHES 4ET2 I8 Labview T2
QYo AR
2 Meaa ¥ wy

(average method)®2 |3l Hgks 434
o A3 A% (thermocouple)s Omegait
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Fig. 2 Refrigerant flow diagram of cooling
tower water source heat pump.
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Fig. 4 Cooling tower drawing—-model 40CRT.

CAPACITY CHECKING PROGRAM COOLING TOWER rz|
\Water Flow Rate per Cell (mé/hr)

Inlet Water Temperature (°C)

Cutlet Water Temperature (°C)

Tower Inlet Wet Bulb Temperature (°C)
Altitude (m)

Air Flow Rate from Fan Rating ( né/min 280

1.1296

Air Density from Fan Rating (ka/ e}
CALCULATION RESULTS

Heat Removal Through Fan (keal/hr) 123,923
Calculated L/G from Fan Rating 0.97986
Heat Removal Requirement (keal/hr 90,000
Heat Removal Error (%) 231.7%

Fig. 5 Cooling tower checking program.
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Table 2 Performance test result.

T i W& AAA ([ ANFEA(HT) H L
9% | FxaAdlWh) | - 2575 R
= ==7
ware A S RTH 156.0 167.3 % 2—?@3
Wl RTH 148.2 164.9 390
FHAYA ol gaE ] A (kcal/kKkWh) 1,580 1,964
Rk Z2v = (kWh) - 235.6 o
ke 7 S RTH 156.0 1711 ;373;1 i
h Ak RTH 149.2 162.4 127
F2AUAol88E | 7]+ A (keal/kWh) | 1,580 2,197
6TH, pp. 64-69.
4. B E . Tan, K. X. and Deng, S. M., Desuperheater
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