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CLAIMS 

1. An air module comprising: 

a controller; 

an air intake module configured to receive first air from a first air urce and to 

receive second air from a second air source; 

an evaporative cooling module in fluid communication with e air intake 

module; 

a mechanical cooling module in fluid communication ith the evaporative 

cooling module; and 

wherein the controller is configured to: 

based on a first temperature of the firs air, a second temperature of the 

second air, and a dew point of the second air, mix the firs it and the second air to form intake 

air, and 

selectively cool the intake air F o form supply air by at least one of causing 

the evaporative cooling module to selectively co •x, based on at least a supply air temperature set 

point, the intake air, and causing the mechani 1 cooling module to selectively cool the intake air 

based on at least the supply air tempera 	et point. 

2. The air module of claim 1 herein the first air source is a source of return air. 

3. The air module of c m 1, wherein the second air source is a source of outside air. 

4. The air modal: of claim 1, wherein the controller is further configured to: 

form t y supply air by mixing the first air and the second air, if: 

the first temperature is greater than the supply air temperature set 

point, 

the second temperature is less than the supply air temperature set 

the dew point of the second air is within a dew point range. 

5. The air module of claim 1, wherein the controller is further configured to: 

form mixed air by mixing the first air and the second air, if: 

point, and 



the first temperature is greater than the supply air temperature set 

the second temperature is less than the first temperature, 

the dew point of the second air is less than a lower limit o a dew point 
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point, 

range, and 

a wet bulb temperature of the second air is less than & wet bulb 

temperature corresponding to the supply air temperature set point at the lower limit of a dew 

point range; 

form the supply air by evaporatively cooling mixed air = ith the evaporative 

cooling module. 

6. The air module of claim 1, wherein the controller further configured to: 

form supply air substantially from the seco air by evaporatively cooling the 

second air with the evaporative cooling module, if: 

the first temperature is grew' er than the supply air temperature set 

point, 

the second tempera > e is greater than the supply air temperature set 

the dew point the second air is less than an upper limit of a dew 

a wet bul a temperature of the second air is within an evaporative 

cooling wet bulb temperature ra e. 

7. An air module c mprising: 

a control 

an air take module configured to receive first air from a first air source and to 

receive second air om a second air source; 

evaporative cooling module in fluid communication with the air intake 

module; 

a mechanical cooling module in fluid communication with the evaporative 

cooling module; and 

wherein the controller is configured to: 

point, 

point range, and 
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cause the intake module to mix, based on at least a supply air tempera r re 

set point, the first air and the second air to form intake air, and 

selectively cool the intake air to form supply air by at least one 	causing 

the evaporative cooling module to selectively cool, based on at least the supply air t mperature 

set point, the intake air, and causing the mechanical cooling module to selectivel cool the intake 

air based on at least the supply air temperature set point, 

wherein the controller is further configured to: 

form supply air substantially from the first air by mecha ally cooling the first 

air with the mechanical cooling module, if: 

a wet bulb temperature of the second air s greater than an upper limit 

of an evaporative cooling wet bulb temperature range, and 

a dew point of the first air is less t 6 an or equal to an upper limit of a 

dew point range. 

8. The air module of claim I, wherein the c. troller is further configured to: 

form supply air substantially fro he second air by mechanically cooling the 

second air with the mechanical cooling modu , if: 

the first temperas re is greater than the supply air temperature set 

point, 

the second mperature is greater than or equal to the supply air 

temperature set point; 

the d point of the second air is greater than the upper limit of a dew 

point range, 

wet bulb temperature of the second air is less than an upper limit of 

an evaporative coolin et bulb temperature range, and 

a humidity ratio of the second air is less than or equal to a threshold 

humidity ratio. 

9. computer implemented method for controlling an air module comprising: 

nerating, by a controller, a first instruction to cause an intake module to, based upon a 

supp air temperature set point, a first temperature of the first air, a second temperature of the 

seend air, and a dew point of the second air, selectively mix first air and second air to form 

ntake air; 
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generating, by the controller, a second instruction to selectively cool the intake air to 

form supply air, wherein the second instruction comprises at least one of instructions to c<< se an 

evaporative cooling module to selectively cool, based on at least the supply air temper.; e set 

point, the intake air, and instructions to cause a mechanical cooling module to selec ely cool, 

based on at least the supply air temperature set point, the intake air. 

10. The method of claim 9, 

wherein the first instruction comprises instructions to fo the intake air by 

mixing the first air and the second air, if: 

the first temperature is greater than the pply air temperature set 

point, 

point, a 

the second temperature is less than the supply air temperature set 

nd 

 

the dew point of the second:iris   within a dew point range. 

11. The method of claim 9, 

wherein the first instruction co prises instructions to form intake air by mixing 

the first air and the second air and the seco d instruction comprises instructions to cause the 

evaporative cooling module to selectiv cool, based on at least the supply air temperature set 

point, the intake air, if: 

the firs emperature is greater than the supply air temperature set 

point, 

second temperature is less than the first temperature, 

the dew point of the second air is less than a lower limit of a dew point 

range, and 

a wet bulb temperature of the second air is less than a wet bulb 

temperature co esponding to the supply air temperature set point at the lower limit of a dew 

point range. 

2. The method of claim 9, 

wherein the first instruction comprises instructions to create intake air 

bstantially from second air and the second instruction comprises instructions to cause the 



10. A modular data center comprising: 

an air module comprising: 
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evaporative cooling module to selectively cool, based on at least the supply air temperature s 

point, the intake air, if: 

the first temperature is greater than the supply air temperatur- set  

point, 

the second temperature is greater than the supply air to erature set 

point, 

the dew point of the second air is less than an upp limit of a dew 

point range, 

a wet bulb temperature of the second air is thin an evaporative 

cooling wet bulb temperature range. 

13. The method of claim 9, further comprising: 

wherein the first instruction comprises inst Lions to create intake air 

substantially from second air and the second instruction omprises instructions to cause the 

mechanical cooling module to selectively cool, base ..n at least the supply air temperature set 

point, the intake air, if: 

the first temperature greater than the supply air temperature set 

point, 

the second tern nature is greater than or equal to the supply air 

temperature set point; 

the dew p int of the second air is greater than the upper limit of a dew 

point range, 

a w 	bulb temperature of the second air is less than an upper limit of 

an evaporative cooling wet ulb temperature range, and 

a humidity ratio of the second air is less than or equal to a threshold 

humidity ratio. 

14. The ethod of clam 10, further comprising sending the first instruction to the intake 

module and nding the second instruction to at least one of the evaporative cooling module and 

the mech real cooling module. 



o cause the intake 

module intake da 

center module. 

array. 
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an air module controller; 

an air intake module configured to receive first air from a first 

source and to receive second air from a second air source; 

an evaporative cooling module in fluid communication w the air 

intake module; 

a mechanical cooling module in fluid comm 

evaporative cooling module; 

wherein the air module controller is configur 

module to mix the first air and the second air based on at least a supp  

'ea 	with the 

air temperature set point, 

a first temperature of the first air, the second temperature of the se and air and a dew point of the 

second air, to form intake air, and wherein the controller is con gored to form supply air by at 

least one of causing the evaporative cooling module to cool e intake air selectively based on at 

least the supply air temperature set point, and causing th- echanical cooling module to cool the 

intake air selectively based on at least the supply air t perature set point; 

one or more data center modules; a 

a supply air conduit in fluid co unication with the air module and a data center 

module of the one or more data center modul s to carry supply air from the air module to the one 

or more data center modules. 

16. The modular data cente of claim 15, wherein the data center module further 

comprises: 

a data center m►  Jule controller; 

a data cente odule intake damper configured to control supply air entering the 

data center module fro 	e supply air conduit; 

where the data center module controller is configured to actuate the data center 

er based on at least one of a temperature and humidity of air in the data 

7 The modular data center of claim 15, wherein the air module further comprises a fan 
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18. The modular data center of claim 17, wherein the air module controller is furthe 

configured to adjust an air flow of the fan array to maintain a substantially constant air pr ssure 

in the supply air conduit. 
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CLAIMS 

1. An air module comprising: 

a controller; 

an air intake module configured to receive first air from a first air source and to 

receive second air from a second air source; 

an evaporative cooling module in fluid communication with the air intake module; 

a mechanical cooling module in fluid communication with the evaporative cooling 

module; and 

wherein the controller is configured to: 

based on a first temperature of the first air, a second temperature of the 

second air, and a dew point of the second air, mix the first air and the second air to form intake air, 

and 

selectively cool the intake air to form supply air by at least one of causing 

the evaporative cooling module to selectively cool, based on at least a supply air temperature set 

point, the intake air, and causing the mechanical cooling module to selectively cool the intake air 

based on at least the supply air temperature set point, 

wherein the controller is further configured to: 

form the supply air by mixing the first air and the second air, if: 

the first temperature is greater than the supply air temperature set point, 

the second temperature is less than the supply air temperature set point, and 

the dew point of the second air is within a dew point range. 

2. The air module of claim 1, wherein the first air source is a source of return air. 

3. The air module of claim 1, wherein the second air source is a source of outside air. 

4. An air module comprising: 

a controller; 

an air intake module configured to receive first air from a first air source and to 

receive second air from a second air source; 

an evaporative cooling module in fluid communication with the air intake module; 

a mechanical cooling module in fluid communication with the evaporative cooling 

module; and 

wherein the controller is configured to: 
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based on a first temperature of the first air, a second temperature of the 

second air, and a dew point of the second air, mix the first air and the second air to foim intake air, 

and 

selectively cool the intake air to form supply air by at least one of causing 

the evaporative cooling module to selectively cool, based on at least a supply air temperature set 

point, the intake air, and causing the mechanical cooling module to selectively cool the intake air 

based on at least the supply air temperature set point, 

wherein the controller is further configured to: 

form mixed air by mixing the first air and the second air, if: 

the first temperature is greater than the supply air temperature set point, 

the second temperature is less than the first temperature, 

the dew point of the second air is less than a lower limit of a dew point 

range, and 

a wet bulb temperature of the second air is less than a wet bulb 

temperature corresponding to the supply air temperature set point at the lower limit of a dew point 

range; 

form the supply air by evaporatively cooling mixed air with the evaporative cooling 

module. 

5. An air module comprising: 

a controller; 

an air intake module configured to receive first air from a first air source and to 

receive second air from a second air source; 

an evaporative cooling module in fluid communication with the air intake module; 

a mechanical cooling module in fluid communication with the evaporative cooling 

module; and 

wherein the controller is configured to: 

based on a first temperature of the first air, a second temperature of the 

second air, and a dew point of the second air, mix the first air and the second air to form intake air, 

and 

selectively cool the intake air to form supply air by at least one of causing 

the evaporative cooling module to selectively cool, based on at least a supply air temperature set 

point, the intake air, and causing the mechanical cooling module to selectively cool the intake air 

based on at least the supply air temperature set point, 

wherein the controller is further configured to: 
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form supply air substantially from the second air by evaporatively cooling the second 

air with the evaporative cooling module, if: 

the first temperature is greater than the supply air temperature set point, 

the second temperature is greater than the supply air temperature set 

point, 

range, and 

the dew point of the second air is less than an upper limit of a dew point 

a wet bulb temperature of the second air is within an evaporative cooling 

wet bulb temperature range. 

6. An air module comprising: 

a controller; 

an air intake module configured to receive first air from a first air source and to 

receive second air from a second air source; 

an evaporative cooling module in fluid communication with the air intake module; 

a mechanical cooling module in fluid communication with the evaporative cooling 

module; and 

wherein the controller is configured to: 

cause the intake module to mix, based on at least a supply air temperature set 

point, the first air and the second air to form intake air, and 

selectively cool the intake air to form supply air by at least one of causing 

the evaporative cooling module to selectively cool, based on at least the supply air temperature set 

point, the intake air, and causing the mechanical cooling module to selectively cool the intake air 

based on at least the supply air temperature set point, 

wherein the controller is further configured to: 

form supply air substantially from the first air by mechanically cooling the first air 

with the mechanical cooling module, if: 

a wet bulb temperature of the second air is greater than an upper limit of 

an evaporative cooling wet bulb temperature range, and 

a dew point of the first air is less than or equal to an upper limit of a dew 

point range. 

7. An air module comprising: 

a controller; 

an air intake module configured to receive first air from a first air source and to 

receive second air from a second air source; 
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an evaporative cooling module in fluid communication with the air intake module; 

a mechanical cooling module in fluid communication with the evaporative cooling 

module; and 

wherein the controller is configured to: 

based on a first temperature of the first air, a second temperature of the 

second air, and a dew point of the second air, mix the first air and the second air to form intake air, 

and 

selectively cool the intake air to form supply air by at least one of causing the 

evaporative cooling module to selectively cool, based on at least a supply air temperature set point, 

the intake air, and causing the mechanical cooling module to selectively cool the intake air based on at 

least the supply air temperature set point, 

wherein the controller is further configured to: 

form supply air substantially from the second air by mechanically cooling the second 

air with the mechanical cooling module, if: 

the first temperature is greater than the supply air temperature set point, 

the second temperature is greater than or equal to the supply air 

temperature set point; 

the dew point of the second air is greater than the upper limit of a dew 

point range, 

a wet bulb temperature of the second air is less than an upper limit of an 

evaporative cooling wet bulb temperature range, and 

a humidity ratio of the second air is less than or equal to a threshold 

humidity ratio. 

8. A computer implemented method for controlling an air module comprising: 

generating, by a controller, a first instruction to cause an intake module to, based upon a 

supply air temperature set point, a first temperature of the first air, a second temperature of the second 

air, and a dew point of the second air, selectively mix first air and second air to form intake air; 

generating, by the controller, a second instruction to selectively cool the intake air to form 

supply air, wherein the second instruction comprises at least one of instructions to cause an 

evaporative cooling module to selectively cool, based on at least the supply air temperature set point, 

the intake air, and instructions to cause a mechanical cooling module to selectively cool, based on at 

least the supply air temperature set point, the intake air, 

wherein the first instruction comprises instructions to form the intake air by mixing 

the first air and the second air, if: 
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the first temperature is greater than the supply air temperature set 

point, 

the second temperature is less than the supply air temperature set 

point, and 

the dew point of the second air is within a dew point range. 

9. The method of claim 8, 

wherein the first instruction comprises instructions to form intake air by mixing the 

first air and the second air and the second instruction comprises instructions to cause the evaporative 

cooling module to selectively cool, based on at least the supply air temperature set point, the intake 

air, if: 

the first temperature is greater than the supply air temperature set point, 

the second temperature is less than the first temperature, 

the dew point of the second air is less than a lower limit of a dew point 

range, and 

a wet bulb temperature of the second air is less than a wet bulb 

temperature corresponding to the supply air temperature set point at the lower limit of a dew point 

range. 

10. The method of claim 8, 

wherein the first instruction comprises instructions to create intake air substantially 

from second air and the second instruction comprises instructions to cause the evaporative cooling 

module to selectively cool, based on at least the supply air temperature set point, the intake air, if: 

the first temperature is greater than the supply air temperature set point, 

the second temperature is greater than the supply air temperature set 

point, 

the dew point of the second air is less than an upper limit of a dew point 

range, 

wet bulb temperature range. 

a wet bulb temperature of the second air is within an evaporative cooling 

11. The method of claim 8, further comprising: 

wherein the first instruction comprises instructions to create intake air substantially 

from second air and the second instruction comprises instructions to cause the mechanical cooling 

module to selectively cool, based on at least the supply air temperature set point, the intake air, if: 
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the first temperature is greater than the supply air temperature set point, 

the second temperature is greater than or equal to the supply air 

temperature set point; 

the dew point of the second air is greater than the upper limit of a dew 

point range, 

a wet bulb temperature of the second air is less than an upper limit of an 

evaporative cooling wet bulb temperature range, and 

a humidity ratio of the second air is less than or equal to a threshold 

humidity ratio. 

12. The method of claim 8, further comprising sending the first instruction to the intake 

module and sending the second instruction to at least one of the evaporative cooling module and the 

mechanical cooling module. 


