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Split-type Air Conditioning Design and Experimental Application based on Wet Curtain Evaporative
Cooling Technology for Recycling Refrigeration Condensate
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[ Abstract]  Split-type air conditioners are widely used in China's buildings. HVAC energy consumption accounts for 40% ~
50% of building energy consumption. The energy-saving optimization design of split-type air conditioners is an important part of
air-conditioning energy conservation. The split type air conditioner generates about 0.8 kg of condensed water per hour of cold load
in a place with a large wet load, and the condensed water temperature is about 10 to 15°C lower. The higher the air dew point
temperature, the greater the moisture content, the more condensed water is produced, and the condensate needs to be equipped with
a drain pipe for organized discharge, which causes waste of condensed water and increases the use of the pipe of the drain pipe.
This paper presents a design and experimental application of a split air conditioner based on the wet curtain evaporative cooling
technology to recycle refrigeration condensate. Through experiments, calculations and comparisons, the actual energy efficiency
after using refrigeration condensate is analyzed. The results show that the split air conditioner that utilizes the cooling condensate
by using the wet curtain evaporative cooling can not only increase the cooling capacity. About 4.612% and the energy efficiency
ratio is about 9.302%, the condensation temperature is lowered by about 4.685%, and there is no need to install a drain pipe.
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Fig.1 Design schematic and sample drawing of split air
conditioning unit for refrigeration condensate recovery

and utilization
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Fig.2 Circular fan measuring point arrangement
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Table 1 Wind speed using wet curtain

B 100 K MU m/s [ 2 0 k3 M m/s B 3 00 ki M m/s [ 24 4 00 5 WU m/s
1-1 3.671 1-2 5.463 1-3 5.913 1-4 5.194
2-1 4.162 2-2 5.366 2-3 5.534 2-4 5.499
3-1 2.565 3-2 5.504 3-3 6.258 3-4 5.256
4-1 4.008 4-2 5.808 4-3 5.697 4-4 4.329
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Table 2 Wind speed without measuring the wet curtain

B Kok R 2MA Kodmis  BUER3IA Rikms  BERRAMA A s
1-1 4.655 1-2 6.736 1-3 6.590 1-4 5.717
2-1 5.383 22 6.292 2-3 6.388 2-4 5.029
3-1 4.634 3-2 5.937 3-3 6.638 3-4 5.510
4-1 3.867 4-2 4.793 4-3 5.206 4-4 4.515
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Fig.3 Outdoor air state change enthalpy diagram
without condensed water entering the condenser
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Table 3 Test data for inlet and outlet of condensate

condenser

BATHY t 14 h 153 12} h
W min (C) (% (klkg) (T (%) (kikg)

60 32.8 52 71.7 422 32 88.6
90 32.6 53 77.8 42.0 33 89.4
120 33.0 51 71.5 42.1 33 89.8
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Fig.4 Outdoor air state change phlegm map using

condensed water into the condenser
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Table 4 Test data using the inlet and outlet of the

condensate condenser
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mn(C) () (k) T () (k) (©) () (k)

60 328 52 7.7 307 63 79.0 403 39 915
90 326 53 71.8 309 61 781 401 39 908
120 330 51 775 305 66 782 399 40 914
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