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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 

odule; 

a mechanical cooling module in fluid communication with the evaporative 

cooli 	. module; and 

erein the controller is configured to: 

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

set point, the 	•st air and the second air to form intake air, and 

s-  -ctively cool the intake air to form supply air by at least one of causing 

the evaporative coo •ng module to selectively cool, based on at least the supply air 

temperature set point, 	e intake air, and causing the mechanical cooling module to 

selectively cool the intak. air based on at least the supply air temperature set point. 

2.  The air module of claim 1, whe -in the first air source is a source of return air. 

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

4.  The air module of claim 1, wherein t 	controller is further configured to: 

form the supply air substan i. ly from the first air, if: 

a temperature of the 	rst air is less than the supply air temperature set 

point. 

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

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

a first temperature of the first a 	is greater than the supply air 

temperature set point, 

a second temperature of the second a 	is less than the supply air 

temperature set point, and 

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

6.  The air module of claim 1, wherein the controller is further configui • . to: 

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

a first temperature of the first air is greater than the upply air 

temperature set point, 

a second temperature of the second air is less than the fir  

temperature, 
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a 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 

ooling module. 

7. The a • module of claim 1, wherein the controller is further configured to: 

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

second .'r with the evaporative cooling module, if: 

a first temperature of the first air is greater than the supply air 

temperature set point, 

a second temperature of the second air is greater than the supply air 

tem. -nature set point, 

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

range, an. 

a wet bu . temperature of the second air is within an evaporative 

cooling wet bu , temperature range. 

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

form supply air substantiall 	rom the first air by mechanically cooling the first 

air with the mechanical cooling modul. if: 

a dew point of the sec. ,d air is greater than an upper limit of a dew 

point range. 

9. The air module of claim 1, wherein the controller 1 	urther configured to: 

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

air with the mechanical cooling module, if: 

a wet bulb temperature of the secon. i it is greater than an upper limit 

of an evaporative cooling wet bulb tempera 	re range, and 

a dew point of the first air is less than ore 	al to an upper limit of a 

dew point range. 

10. The air module of claim 1, wherein the controller is further configure. 	.: 

form supply air substantially from the first air by mechanicall 	ooling the first 

air with the mechanical cooling module, if: 

a dew point of the first air is greater than an upper limit . a dew point 

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

point range. 

II. The air module of claim 1, 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: 

a first temperature of the first air is greater than the supply air 

temperature set point, 

a second temperature of the second air is greater than or equal to the 

supply air temperature set point; 

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

.oint range, 

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

an e 	porative cooling wet bulb temperature range, and 

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

humidity i s tio. 

12. A computer implemented me 11.1 for controlling an air module comprising: 

generating, by a controller, a fi 	t instruction to cause an intake module to selectively 

mix, based upon a supply air temperature et point, first air and second air to form intake air; 

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

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

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

point, the intake air, and instructions to cause a mech. ical cooling module to selectively cool, 

based on at least the supply air temperature set point, th 	'Make air. 

13. The method of claim 12, 

wherein the first instruction comprises instructs: s to form the intake air 

substantially from the first air, if: 

a temperature of the first air is less than t 	supply air temperature set 

point. 

14. The method of claim 12, 

wherein the first instruction comprises instructions to form 0 . ntake air by 

mixing the first air and the second air, if: 

a first temperature of the first air is greater than the supp 	air 

temperature set point, 

a second temperature of the second air is less than the supply . 

temperature set point, and 
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a dew point of the second air is within a dew point range. 

15. The method of claim 12, 

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: 

a first temperature of the first air is greater than the supply air 

temperature set point, 

a second temperature of the second air is less than the first 

temperature, 

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

unge, and 

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

temp 	attire corresponding to the supply air temperature set point at the 

lower li I it of a dew point range. 

16. The method of claim 12, 

wherein the first inst 	ction comprises instructions to create intake air 

substantially from second air a 1 the second instruction comprises instructions to cause 

the evaporative cooling module to .electively cool, based on at least the supply air 

temperature set point, the intake air, 

a first temperature o 	he first air is greater than the supply air 

temperature set point, 

a second temperature of the second air is greater than the supply air 

temperature set point, 

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

range, 

a wet bulb temperature of the second 	is within an evaporative 

cooling wet bulb temperature range. 

17. The method of claim 12, 

wherein the first instruction comprises instructions to crea•- intake air 

substantially from first air, wherein the second instruction comprise 	nstructions to cause 

the mechanical cooling module to selectively cool, based on at least the supply air 

temperature set point, the intake air, if: 

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

point range. 
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18. The method of claim 12, 

wherein the first instruction comprises instructions to create intake air 

substantially from first 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: 

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. 

19. The metho. ,f claim 12, 

wh - -ein the first instruction comprises instructions to create intake air 

substantially 	sm first air and the second instruction comprises instructions to cause the 

mechanical cools 	:. module to selectively cool, based on at least the supply air 

temperature set poi 	the intake air, if: 

a de 	point of the first air is greater than an upper limit of a dew point 

range, and 

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

point range. 

20. The method of claim 12, further comp 'sing:: 

wherein the first instruction c• 	prises instructions to create intake air 

substantially from second air and the se ,nd instruction comprises instructions to cause 

the mechanical cooling module to selective 	cool, based on at least the supply air 

temperature set point, the intake air, if: 

a first temperature of the first .'r is greater than the supply air 

temperature set point, 

a second temperature of the second 	'r is greater than or equal to the 

supply air temperature set point; 

a dew point of the second air is greater th• , the upper limit of a dew 

point range, 

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

an evaporative cooling wet bulb temperature range, an. 

a humidity ratio of the second air is less than or equa 	o a threshold 

humidity ratio. 
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21.  The method of clam 12, 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. 

22.  A modular data center comprising: 

an air module comprising: 

an air module 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; 

wherein the air module controller is configured to cause the intake 

mos le to mix the first air and the second air based on at least a supply air 

temper. ure set point to form intake air, and wherein the controller is 

configure. to form supply air by at least one of causing the evaporative 

cooling mo. , e to cool the intake air selectively based on at least the 

supply air temp• ature set point, and causing the mechanical cooling 

module to cool th- 'ntake air selectively based on at least the supply air 

temperature set point,  

one or more data center module • and 

a supply air conduit in fluid comm nication with the air module and a data center 

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

the one or more data center modules. 

23.  The modular data center of claim 22, wherein the data enter module further comprises: 

a data center module controller; 

a data center module intake damper configured t. control supply air entering the 

data center module from the supply air conduit; 

wherein the data center module controller is configure. to actuate the data center 

module intake damper based on at least one of a temperature an. 	timidity of air in the 

data center module. 

24.  The modular data center of claim 22, wherein the air module further coin. ses a fan array. 

25.  The modular data center of claim 24, wherein the air module controller is fu .•er configured 

to adjust an air flow of the fan array to maintain a substantially constant air pre 	ire 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. 

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. The air module of claim 1, 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. 

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: 
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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. 

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

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, 

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

point range, and 

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

cooling wet bulb temperature 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; 

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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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. 

8. The air module of claim 1, 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. 

9. 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; 
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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 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. 

10. The method of claim 9, 

wherein the first instruction comprises instructions to form the intake 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. 

11. The method of claim 9, 

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. 

12. The method of claim 9, 

wherein the first instruction comprises instructions to create intake air 

substantially from second air and the second instruction comprises instructions to cause the 
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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, 

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

cooling wet bulb temperature range. 

13. The method of claim 9, 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: 

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. 

14. The method of clam 10, 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. 

15. A modular data center comprising: 

an air module comprising: 
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an air module 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; 

wherein the air module controller is configured to cause the intake 

module to mix the first air and the second air based on at least a supply air temperature set point, 

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

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

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

least the supply air temperature set point, and causing the mechanical cooling module to cool the 

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

one or more data center modules; and 

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

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

or more data center modules. 

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

comprises: 

a data center module controller; 

a data center module intake damper configured to control supply air entering the 

data center module from the supply air conduit; 

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

module intake damper based on at least one of a temperature and humidity of air in the data 

center module. 

17. The modular data center of claim 15, wherein the air module further comprises a fan 

array. 
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18. The modular data center of claim 17, wherein the air module controller is further 

configured to adjust an air flow of the fan array to maintain a 

in the supply air conduit. 

substantially constant air pressure 


