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It is also most preferable that the one or more evaporative cooling elements are 

provided with a water retaining coating. In the case that the complete cooling element 

is formed of a water retaining or wicking material, this may not be necessary. 

Nevertheless, for use with impervious materials such as plastics and the above 

described aluminium surfaces, a water retaining surface allows better retention of water 5 

within the structure of the evaporative cooling element. The water retaining coating 

may comprise an open fibrous structure, such as that described in the above-mentioned 

WO2013095105, which is particularly advantageous in the context of aluminium fins.  

One particular advantage of the structure described, is that the divider may be movable 

within the central chamber, whereby the relative sizes of the upper chamber and lower 10 

chamber can be varied. By moving the divider upwards, the amount of air drawn by the 

lower fan can be increased and vice-versa. It will be understood that the capacity of the 

lower fan needs to be able to meet the increased flow too. The divider may be moved 

fully upwards such that all air passes downwards through the lower fan for delivery to 

the habitable space or user. It will be understood that in this configuration, the device 15 

will be able to operate as a ventilation unit or as a direct evaporative cooler but not as a 

two-stage cooler. It will be understood that the position of the divider need not 

correspond directly to the location of the pre-cooler. 

Preferably, the fans are also individually controlled such that their delivery can be 

varied according to the position of the divider. The fans may, in any case, be 20 

individually controlled irrespective of movement of the divider. Additionally, control 

of the position of the divider may be used to adjust the temperature of the air being 

delivered and an appropriate controller may be implemented to include this function. 

According to one example, the water circuit may comprise a pump, arranged to cause 

circulation of water through the pre-cooler for delivery to the evaporative cooling 25 

element. The pump may be placed at any location although generally, this will be 

located above a sump and before the pre-cooler. There may be a single pump for all of 

the heat exchange units or multiple pumps.  

The device has shown itself to be extremely efficient in displacing large quantities of 

air. Due to the focussed downward delivery of the coolest air with the upward 30 

expulsion of waste air, the device may be conveniently used outdoors in a public space. 
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To this end, the device is provided with a support, to maintain the heat exchange units 

at a suitable distance above the ground. This will generally be at least 2 metres or the 

height of a person such that ambient air is drawn in at a higher level and a layer of 

cooler air is maintained below the level of the lower fan. The support may be a column 

through which the lower fan may deliver air downwards. In an alternative, the column 5 

is conical and concave serving to distribute air radially outwards at the foot of the 

column.  

The invention also relates to a method of operating an evaporative cooling device to 

deliver a supply of cooled air to a habitable space, the method comprising: trickling 

water over an evaporative cooling element; passing a first volume of air through a first 10 

portion of the evaporative cooling element to cool the water and exhausting the air to 

ambient in a first axial direction; delivering the cooling water to an air to water pre-

cooler; passing a second volume of air through the pre-cooler and through a second 

portion of the evaporative cooling element and exhausting the air to the habitable space 

in a second axial direction opposite to the first axial direction. 15 

The evaporative cooling device may be an evaporative cooling device as described 

above and the habitable space may be an outdoor public area. 

In view of the above, according to an aspect of the present application, there is 

provided an evaporative cooling device comprising: a central chamber, the central 

chamber defining an upper chamber and a lower chamber separated by a divider; one or 20 

more heat exchange units surrounding the central chamber; an upper fan arranged 

above the upper chamber and a lower fan arranged below the lower chamber; and a 

water circuit; wherein each heat exchange unit comprises an evaporative cooling 

element having an upper portion and a lower portion and an air to water pre-cooler, 

characterised in that the pre-cooler is placed ahead of only the lower portion of the 25 

cooling element and the water circuit is arranged to irrigate the cooling element and 

collect the irrigated water below the cooling element for delivery to the pre-cooler such 

that in operation pre-cooled air is drawn inwardly through the pre-cooler and the lower 

portion of the cooling element by the lower fan and ambient air is drawn inwardly 

through the upper portion of the cooling element without passing through the pre-30 

cooler by the upper fan. 
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According to another aspect of the present application, there is provided a method of 

operating an evaporative cooling device to deliver a supply of cooled air to a habitable 

space, the method comprising: trickling water over an evaporative cooling element of 

the evaporative cooling device; passing a first volume of air through a first portion of 

the evaporative cooling element to cool the water and exhausting the first volume of air 5 

to ambient in a first axial direction; delivering the cooling water to an air to water pre-

cooler of the evaporative cooling device; passing a second volume of air through the 

pre-cooler and through a second portion of the evaporative cooling element and 

exhausting the second volume of air to the habitable space in a second axial direction 

opposite to the first axial direction, characterised in that the first volume of air is passed 10 

through the first portion of the evaporative cooling element without passing through the 

air to water pre-cooler. 

 

BRIEF DESCRIPTION OF THE DRAWINGS 

The features and advantages of the invention will be appreciated upon reference to the 15 

following drawings of a number of exemplary embodiments, in which: 

Figure 1 shows a prior art configuration of a direct evaporative cooler; 

Figure 2 shows the enthalpy diagram for the cooler of Figure 1; 

Figure 3 shows the use of a pre-cooler in combination with the cooler of Figure 1; 

Figure 4 shows the enthalpy diagram for the two-stage cooler of Figure 3 20 

Figure 5 shows a perspective view of an evaporative cooling device according to the 

invention; and 

Figures 6 to 9 show cross-sections through the device of Figure 5 in various modes of 

operation. 
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CLAIMS  

 

1. An evaporative cooling device (100) comprising: 

a central chamber (34), the central chamber (34) defining an upper chamber (38) and a 

lower chamber (40) separated by a divider (36); 5 

  one or more heat exchange units (32) surrounding the central chamber (34); 

 an upper fan (44) arranged above the upper chamber (38) and a lower fan (42) arranged 

below the lower chamber (40); and 

  a water circuit (7); 

wherein each heat exchange unit (32) comprises an evaporative cooling element (8) 10 

having an upper portion and a lower portion and an air to water pre-cooler (10), characterised in 

that the pre-cooler (10) is placed ahead of only the lower portion of the cooling element (8) and 

the water circuit (7) is arranged to irrigate the cooling element (8) and collect the irrigated water 

below the cooling element (8) for delivery to the pre-cooler (10) such that in operation pre-cooled 

air is drawn inwardly through the pre-cooler (10) and the lower portion of the cooling element (8) 15 

by the lower fan (42) and ambient air is drawn inwardly through the upper portion of the cooling 

element (8) without passing through the pre-cooler (10) by the upper fan (44). 

2. The device (100) according to claim 1, wherein the water circuit (7) comprises a sump (5) for 

collection of the irrigated water, the sump (5) comprising an annular channel surrounding the 

lower fan (42). 20 

3. The device (100) according to claim 1 or claim 2, wherein four heat exchange units (32) are 

arranged in a square around the central chamber (34). 

4. The device (100) according to claim 1 or claim 2, wherein a single heat exchange unit (32) 

surrounds the central chamber (34). 

5. The device (100) according to any of claims 1 to 4, comprising a housing (20), defining a lower 25 

outlet (30) from the lower chamber (40) and an upper outlet (22) from the upper chamber (38) and 

having an outer periphery provided with inlet openings (24).  

6. The device (100) of claim 5, comprising removable screens (26) located across the inlet openings 

(24). 

7. The device (100) according to any preceding claim, wherein the one or more evaporative cooling 30 

elements (8) each comprise a stack of finned plates of aluminium material. 

8. The device (100) of claim 7, wherein the plates are arranged to extend vertically and inwardly and 

are spaced from each other laterally. 
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9. The device (100) of claim 8, wherein the fins are formed by slits through the plate extending 

vertically and the fins are displaced laterally from the plate. 

10. The device (100) according to any preceding claim, wherein the one or more evaporative cooling 

elements (8) are provided with a water retaining coating.  

11. The device (100) of claim 10, wherein the water retaining coating comprises an open fibrous 5 

structure.  

12. The device (100) according to any preceding clam, wherein the divider (36) is movable whereby 

the relative sizes of the upper chamber (38) and lower chamber (40) can be varied. 

13. The device (100) according to any preceding claim, wherein the water circuit (7) comprises a 

pump (3), arranged to cause circulation of water through the pre-cooler (10) for delivery to the 10 

evaporative cooling element (8). 

 

14. A method of operating an evaporative cooling device (100) to deliver a supply of cooled air to a 

habitable space, the method comprising: 

trickling water over an evaporative cooling element (8) of the evaporative cooling device 15 

(100); 

passing a first volume of air through a first portion of the evaporative cooling element (8) 

to cool the water and exhausting the first volume of air to ambient in a first axial direction; 

delivering the cooling water to an air to water pre-cooler (10) of the evaporative cooling 

device (100);  20 

passing a second volume of air through the pre-cooler (10) and through a second portion 

of the evaporative cooling element (8) and exhausting the second volume of air to the habitable 

space in a second axial direction opposite to the first axial direction, 

characterised in that the first volume of air is passed through the first portion of the 

evaporative cooling element without passing through the air to water pre-cooler. 25 

 

15. The method of claim 14, wherein the evaporative cooling device (100) is an evaporative cooling 
device (100) according to any of claims 1 to 13.  


