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CLAIMS 

1. A method of cooling a plurality of computing units accommodated in a space 

using a cooling fluid, said cooling fluid being introduced into the space via one or 

more inlets and being arranged to leave the space via one or more outlets, said 

method comprising:  

 sensing an electrical load of one or more of the computing units,  

 receiving desired temperature control data, wherein the desired temperature 

control data includes a differential temperature set-point dT; 

 determining a required flow rate Vr of the cooling fluid based on the sensed 

electrical load and the received desired temperature control data, and 

 regulating the flow of the cooling fluid to achieve the required flow rate.  

2. The method of claim 1, wherein the desired temperature control data further 

includes a desired exit temperature of the cooling fluid Tr.  

3. The method of claim 2, wherein the step of regulating the flows includes 

causing the cooling fluid to leave the space at, at least one of: 

 the required flow rate Vr; and  

 the desired exit temperature Tr.   

4. The method of claim 1, wherein the differential temperature control set-point is 

adjustable. 

5. The method of claim 2 or 3, wherein the desired exit temperature is 

adjustable.  

6. The method of claim 1, wherein the differential temperature control set-point is 

determined by an operator and/or based on operational tolerances of the one or 

more computing units. 
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7. The method of claim 2, wherein the desired exit temperature is determined by 

an operator and/or based on operational tolerances of the one or more computing 

units. 

8. The method of any one of the preceding claims, further including:  

 monitoring the supply temperature of the cooling fluid as it is being introduced 

into the space, and/or 

 monitoring the exit temperature of the cooling fluid as it exits the space from 

the one or more outlets, and 

 adjusting the required flow rate based on the monitored temperature(s). 

9. The method of any one of the preceding claims, wherein at least one of the 

outlets is provided with a control valve to regulate the flow of cooling fluid leaving the 

outlet.  

10. The method of claim 9, wherein the control valve has a plurality of adjustable 

open positions allowing the cooling fluid to leave the space at different flow rates.  

11. The method of claim 10, wherein the method further includes:  

 based on the required flow rate of the cooling fluid, adjusting the open position 

of the control valve.  

12. The method of any one of claims 9 to 11, wherein the control valve is a 

damper operated by a motorized modulating actuator.  

13. The method of any one of the preceding claims, wherein at least one of the 

inlets is provided with a control valve to regulate the rate of cooling fluid being 

introduced into the space.  

14. The method of any one of the preceding claims, wherein the electrical load is 

sensed by a current sensor, a voltage sensor, a power meter, or a combination of 

the above.  
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15. The method of any one of the preceding claims, wherein the electrical load is 

sensed continuously, on an ad-hoc basis, periodically, or in accordance with a 

predetermined sensing schedule.  

16. The method of any one of the preceding claims, further comprising:  

 directing the cooling fluid from the one or more outlets to a cooling system to 

subject the cooling fluid to a cooling process,  to thereby lower the temperature of 

the cooling fluid from Tr to a desired supply temperature Ts; and  

 directing the cooling fluid from an outlet of the cooling system back to the one 

or more inlets of the space.   

17. The method of any one of the preceding claims, further comprising:  

 receiving an adjustable differential pressure dPs set-point of the cooling fluid 

within and outside of the space, 

 obtaining an actual differential pressure dPa measurement of the cooling fluid 

within the space and outside of the space,  and 

 controlling the flow of cooling fluid entering the space via the one or more 

inlets.  

18. The method of claim 17, wherein the step of controlling the flow of cooling 

fluid entering the space includes: 

 controlling the operation of one or more supply fans to control the flow of 

cooling fluid entering the space.  

19. The method according to claim 18, which includes: 

 determining a required supply fan speed based on the differential pressure set 

point dPs and the actual differential pressure dPa, and  

 controlling the operation of the supply fan based on the determined required 

supply fan speed.  

20. The method of any one of the preceding claims, further including:  
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 delivering electrical power to the one or more computing units from a power 

distribution unit, a power rail, a bus-duct tap-off box, or a combination of the above.  

21. The method of any one of the preceding claims, further including:  

 detecting an occupancy status of the one or more hot aisles;   

 adjusting the temperature control data upon the detection of an occupant at 

the one or more hot aisles temporarily; 

 re-setting the temperature control data back to default value upon detection of 

the occupant leaving the hot aisle and/or after a predetermined time period has 

elapsed.   

22. The method of claim 21, wherein the step of detecting the occupancy status 

includes: 

 receiving an input indicating the occupancy status, wherein the occupancy 

status is supplied by a manual input, e.g. operation of a push button, switch or 

software based input or other control, or an input from a sensor which detects the 

presence of a person, or proximity of a person.  

23. A cooling regulation system for a plurality of computing units accommodated 

in a space by a cooling fluid, said cooling fluid being introduced into the space via 

one or more inlets and being arranged to leave the space via one or more outlets, 

said system comprising:  

 sensor for measuring an electrical load of one or more of the computing units,  

 a controller, said controller being configured to: 

  receive the sensor output, 

  receive desired temperature control data, said desired temperature 

control data includes a differential temperature set-point dT,   

  determine a required flow rate of the cooling fluid based on the sensed 

electrical load and the received temperature control data, 
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  regulate the flows of the cooling fluid to achieve the required flow rate 

Vr. 

24. The cooling regulation system of claim 23, wherein the desired temperature 

control data further includes a desired exit temperature of the cooling fluid Tr.  

25. The cooling regulation system of claim 23 or 24, further includes at least one 

control valve associated with said outlet(s) from the space, and the controller 

regulates the flows of the cooling fluid through the outlet(s) to achieve the required 

flow rate Vr by sending a control signal to said at least one control valve.  

26. The cooling regulation system of claim 25, wherein the control valve includes 

a plurality of adjustable open positions allowing the cooling fluid to leave the space at 

different flow rates, under control from the controller.  

27. The cooling regulation system of claim 25 or 26, wherein the control valve is a 

damper operated by a motorized modulating actuator.  

28. The cooling regulation system of any one of claims 23 to 27, further including:  

 means for guiding the cooling fluid from the one or more outlets of the space 

to an inlet of the cooling system, and  

 means for guiding the cooling fluid from an outlet of the cooling system to the 

one or more inlets of the space.  

29. A cooling fluid circulation system for a plurality of computing units 

accommodated in a space by a cooling fluid, said cooling fluid being introduced into 

the space via one or more inlets and being arranged to leave the space via one or 

more outlets, said system comprises:  

a cooling system for generating the cooling fluid required for cooling the space, said 

cooling system being configured to:  

 receive an adjustable differential pressure dPs set-point of the cooling fluid 

within and outside of the space, 
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 obtain an actual differential pressure dPa measurement of the cooling fluid 

within the space and outside of the space,  

 control the flow of cooling fluid entering the space via the one or more inlets;  

sensor for measuring an electrical load of one or more of the computing units,  

a controller, said controller being configured to: 

 receive the sensor output,  

 receive desired temperature control data, said desired temperature control 

data includes a differential temperature set-point dT,   

 determine a required volume flow rate of the cooling fluid based on the 

sensed electrical load and the received temperature control data, 

 regulate the flows of the cooling fluid exiting the space to achieve the required 

flow rate Vr. 

30. The system of claim 29, wherein the desired temperature control data further 

includes a desired exit temperature of the cooling fluid Tr. 

31.  The system of claim 29 or 30, wherein the step of controlling the flow of 

cooling fluid includes controlling the speed of one or more supply fans. 

32. The method of claim 16, wherein the cooling system includes a computer 

room air conditioning unit or air handling unit (herein: CRAC unit or AHU) for cooling 

the cooling fluid from Tr to Ts, and an associated cooling controller for controlling the 

operation of the CRAC or AHU unit. 

33. A method as claimed in any one of claims 1 to 22 or 32, wherein the cooling 

fluid is air. 

34. A system as claimed in any one of claims 23 to 31, wherein the cooling fluid is 

air. 

 


