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Feasibility Study on Evaporatively Cooled Small Condenser
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Abstract As the demand for energy increases, research on energy-saving and efficient energy use has
become one of the important topics. In particular, these studies have established that using an
evaporative cooling condenser instead of an air-cooled condenser significantly improves the air
conditioner's performance, such as cooling capacity and power consumption. Nevertheless, residential
air conditioners with evaporative cooling condensers are not yet available on the market for various
reasons. This research conducted a feasibility study on mounting an evaporative cooling condenser in
a small air conditioner. The study considered the ease of maintenance and minimization of installation
space and purchase cost as the top priority design conditions. The evaporative cooling condenser is
configured to spray at a rate of 20.4 {/h or less in a specific area rather than the whole condenser
surface based on the results of the study. Water is sprayed by utilizing only the water pipe pressure and
not a high-pressure injection pump. The experiment was performed under the standard cooling
conditions specified in KS C 9306 air conditioner. The evaporative cooling condenser mounted air
conditioner achieved improved performance metrics than the original air conditioner under the
specified experimental conditions. In particular it recorded a cooling capacity improvement of up to

3.3%, power consumption reduction of up to 3.7%, and COP improvement of up to 7.12%.
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Fig. 1. Photograph of the experimental setup
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Fig. 2. Schematic diagram of the experimental setup

Fig. 3. Photo of the experimental nozzle
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Table 1. Specification of test air-conditioner

Mfg. Co. Media Carrier
Model HCA-C06JW(R410a)
Type Wall mounted
Rated Cooling Capacity 2,300W

Rated Power consumption 670W

Compressor Fixed speed velocity

Power 220V/60Hz

Condenser type Al. micro channel tube

Refrigerant
Inlet

-

Bottom position

Refrigerant L 690 J
Outlet I ‘

Fig. 4. Nozzle spraying positions
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Table 2. Comparison of refrigerant temperature
variation at key locations for RUN1 case

Location . _NO4 Top Middle | Bottom
injection
Compressor outlet 68.7°C | 70.1°C | 70.1°C | 67.8°C
Condenser inlet 64.2°C | 65.2°C | 65.1°C | 63.1°C
Condenser outlet 38.2°C | 36.6°C | 35.4°C | 34.3°C
Exp. valve inlet 37.9°C | 36.6°C | 35.7°C | 34.4°C
Exp. valve outlet 16.9°C 16.5°C | 16.2°C | 16.3°C
Evaporator inlet 12.7°C | 11.9°C | 11.7°C | 11.9°C
Evaporator outlet 12.8°C | 14.9°C | 15.3°C | 13.5°C
Compressor suction 19.3°C 20.8°C | 21.2°C | 19.8°C
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Table 3. Estimated cost of evaporative cooling kit

No. Component Q'ty Cost(¥)
1 Nozzle 2~4 4,000
2 | Electrical valve 1 3,500
3 Plastic tubing for water line set 10,000
4 Wifi smart plug 1 8,000

Total 25,500
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