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CLAIMS 

 

1.  A system comprising a liquid cooling unit and an external unit operatively 

connected to the liquid cooling unit, wherein the liquid cooling unit comprises, in 

combination:  

 a cold-water generation unit (CGU) adapted to receive outdoor air from a first 

outdoor air inlet through a first air stream and to cool water; and 

 a main cooling unit (MCU) adapted to receive outdoor air from a second outdoor 

air inlet through a second air stream and to cool the outdoor air so received from the 

second outdoor air inlet;  wherein the cold-water generation unit comprises a first 

evaporative media configured to circulate evaporative cooling water therethrough; 

wherein the main cooling unit comprises a first air-to-water heat exchanger and 

a second evaporative media, wherein a cooled air exits the first air-to-water heat 

exchanger and enters the second evaporative media for treatment to produce a deep 

cooled air via a direct evaporative cooling process; 

wherein airflow through the first air stream is separate from airflow through the 

second air stream such that the airflows do not mix with one another, and the main 

cooling unit and the cold-water generation unit are arranged in fluid communication 

with a water management system via a first fluid stream; 

wherein the liquid cooling unit is operatively connected to the external unit 

through a second air-to-water heat exchanger;  

wherein the external unit comprises a third air-to-water heat exchanger and the 

second air-to-water heat exchanger and the third air-to-water heat exchanger are 

connected via a third fluid stream; and  

wherein the second air-to-water heat exchanger is adapted to receive the deep 

cooled air from the main cooling unit and adapted to cool heated water from the third 

air-water heat exchanger. 

 

2.  The system of claim 1, wherein the first fluid stream is provided with a pump, 

for enabling water flow circulation and regulation, wherein the pump is located 

between a water reservoir and the first air-to-water heat exchanger positioned in the 

MCU. 
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3.  The system of claim 2, wherein the water reservoir is positioned in the first fluid 

stream between the first evaporative media and the first air-to-water heat exchanger, 

wherein water circulating through the first air-to-water heat exchanger is heated, and 

the heated water is circulated to the first evaporative media for cold water regeneration 

and delivered to the water reservoir sequentially along the first fluid stream. 

 

4.  The system of claim 3, wherein a second fluid stream is in fluid connection with 

the second evaporative media. 

 

5.  The system of claim 4 wherein the second fluid stream provides fluid connection 

between the second evaporative media and the water reservoir. 

 

6.  The system of claim 4, wherein the liquid cooling unit further comprises a 

second water reservoir, wherein water travels from the second evaporative media, and 

then to the second water reservoir along the second fluid stream. 

 

7. The system of claim 6 wherein water travels from the first evaporative media to 

the second evaporative media along the second fluid stream. 

 

8.  The system of claim 4, wherein the liquid cooling unit further comprises a 

second water reservoir, wherein water travels from the first evaporative media to the 

second water reservoir along a part of the first fluid stream which bypasses the second 

evaporative media.    

 

9. The system of claim 1, wherein the liquid cooling unit further comprises a water 

reservoir, wherein the third fluid stream is provided with a pump, for enabling water 

flow circulation and regulation, wherein the pump is located between the water 

reservoir and the third air-to-water heat exchanger. 

 

10. The system of claim 9, wherein the external unit is a computer room air handler. 

 

11. The system of claim 9, wherein the third fluid stream provides fluid connection 

between the first evaporative media and the water reservoir. 
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12. The system of claim 11, wherein the third air-to-water heat exchanger is 

adapted to cool hot air in the external unit. 

 

13. The system of claim 1, wherein the liquid cooling unit further comprises a first 

water reservoir in fluid connection with a second water reservoir. 

 

14.  The system of claim 13 wherein water travels from the first water reservoir to 

the first air-to-water heat exchanger, then to the first evaporative media, subsequently 

to the second evaporative media, then to the second water reservoir.   

 

 


