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WHAT IS CLAIMED IS: 

1. An air handling system comprising:  

a. a preselected number of fan units;  

b. said fan units arranged in a fan array, said array capable of operation with a number of 

operative fan units less than the preselected number of fan units; and  

c. a controller capable of calculating combinations of candidate fan unit speeds and numbers 

of operative fan units by calculating a necessary fan unit speed to give a selected static 

pressure at a selected airflow for candidate numbers of operative fan units;    

d. wherein the controller automatically selects one of the combinations of candidate fan unit 

speeds and number of operative fan units, based on the calculating operation, so as to 

permit the operative fan units to run at a desired level .  

2. The air handling system of claim 1 wherein the controller calculates the combinations by 

iteratively incrementing fan unit speed and the number of operative fan units.  

3. The air handling system of claim 1 wherein a calculated static pressure at the selected airflow is 

given by the equation 2
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CFMC , where Cn are coefficients determined by 

system design, CFM is the selected airflow in cubic feet per minute, Df is the preselected number 

of fan units in the system, Ef is the number of operative fan units, which is iteratively 

incremented, Ds is a design maximum speed of the fan units, Es is a speed of the fan units, which 

is iteratively incremented, and X is the total number of coefficients. 

4. The air handling system of claim 1 wherein the controller calculates the combinations through an 

iterative feedback control loop.  

5. The air handling system of claim 3 wherein the values of coefficients Cn are calculated by a 

method comprising the steps of: 

a. measuring an empirical static pressure as a function of an empirical airflow for a single fan 

unit; 

b. fitting the resulting data with a polynomial of order m, where m is an integer;  

c. setting the value of Cn equal to the coefficient of the nth-power term of the fitted 

polynomial for n running from zero to m; and 
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d. setting X equal to m.  

6. The air handling system of claim 1 wherein the controller calculates the combinations by 

calculating a power level required to operate the fan array at a selected static pressure, a selected 

airflow, and with different numbers of operative fan units, and then adjusting the number of 

operative fan units and a speed of the fan units to achieve a select power level.  

7. The air handling system of claim 6 wherein the controller calculates the power level required 

using the equation 31

0
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Ds

Ef

Df
CFMC , where Cn are coefficients determined by 

system design, CFM is the selected airflow in cubic feet per minute, Df is the preselected number 

of fan units in the system, Ef is number of operative fan units, which is iteratively incremented,  

Ds is a design maximum speed of the fan units, Es is a speed of the fan units, which is iteratively 

incremented, and X is the total number of coefficients. 

8. The air handling system of claim 1, wherein the controller calculates the combinations of 

candidate fan unit speeds and numbers of operative fan units that satisfy programmed 

environmental parameters.  

9. The air handling system of claim 1, wherein the controller selects one of the combinations to 

permit the operative fan units to operate in a desired efficiency range.  

10. The air handling system of claim 7 wherein the values of coefficients Cn are calculated by a 

method comprising the steps of: 

a. measuring the power level as a function of airflow for a single fan unit; 

b. fitting the resulting data with a polynomial of order m, where m is an integer;  

c. setting the value of Cn equal to the coefficient of the nth-power term of the fitted 

polynomial for n running from zero to m; and 

d. setting X equal to m.  

11.  The air handling system of claim 1, wherein the controller is configured to adjust the set of 

parameters of the fan units based on at least one of fan unit power usage and motor load.  

12. A method for controlling an array of fan units, comprising: 
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a. providing a preselected number of fan units, said fan units arranged in a fan array, said 

array capable of operation with a number of operative fan units less than the preselected 

number of fan units; 

b. providing a controller capable of calculating an operating level required to operate the 

array at a selected static pressure and a selected airflow for different candidate numbers of 

operative fan units by calculating a fan unit speed required to provide a selected volume of 

airflow at a selected static pressure for different numbers of operative fan units;  

c. identifying one of the candidate numbers of operative fan units, based on the calculating 

operation, that will achieve a desired operating level; and  

d. turning fan units on or off until said identified one of the candidate numbers of operative 

fan units is reached.  

13. The method of claim 12 wherein the controller calculates the operating level by calculating a 

power level required using the equation 31

0
)()( −−
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Ds

Ef

Df
CFMC , where Cn are coefficients 

determined by system design, CFM is the airflow in cubic feet per minute, Df is the preselected 

number of fan units in the system, Ef is number of operative fan units, which is iteratively 

incremented,  Ds is a design maximum speed of the fan units, Es is an operating speed of the fans, 

which is iteratively incremented and X is the total number of coefficients. 

14. The method of claim 12, wherein the controller calculates the candidate numbers of operative fan 

units through an iterative feedback control loop.  

15. The method of claim 13 wherein the values of coefficients Cn are calculated by a method 

comprising the steps of: 

a. measuring the power level as a function of airflow for a single fan unit; 

b. fitting the resulting data with a polynomial of order m, where m is an integer;  

c. setting the value of Cn equal to the coefficient of the nth-power term of the fitted 

polynomial for n running from zero to m; and 

d. setting X equal to m.  
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16. The method of claim 12 wherein the results of the fan unit speed calculation described in claim 12 

are used in calculating the power level. 

17. The method of claim 12 wherein the static pressure is given by the equation 

2

0
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n n Es

Ds

Ef

Df
CFMC , where Cn are coefficients determined by system design, CFM is the 

airflow in cubic feet per minute, Df is the preselected number of fan units in the system, Ef is the 

number of operative fan units, which is iteratively incremented, Ds is the design maximum speed 

of the fan units, Es is an operating speed of the fans, which is iteratively incremented, and X is the 

total number of coefficients. 

18. The method of claim 12, wherein the controller calculates candidate numbers of operative fan unit 

units and fan unit speeds that satisfy programmed environmental parameters.  

19. The method of claim 17 wherein the values of coefficients Cn are calculated by a method 

comprising the steps of: 

a. measuring an empirical static pressure as a function of an empirical airflow for a single fan 

unit; 

b. fitting the resulting data with a polynomial of order m, where m is an integer;  

c. setting the value of Cn equal to the coefficient of the nth-power term of the fitted 

polynomial for n running from zero to m; and 

d. setting X equal to m. 

20. The method of claim 12 wherein the controller alters the number of operative fan units 

automatically. 

21. An air handling system comprising: 

a. a preselected number of fan units; 

b. said fan units arranged in a fan array, said array capable of operation with a number of 

operative fan units less than the preselected number of fan units; 

c. a controller capable of calculating an operating level required to operate the array at a 

selected static pressure and a selected airflow for different candidate numbers of operative 

fan units by calculating a necessary fan unit speed to give a selected static pressure at a 
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selected airflow for candidate numbers of operative fan units, identifying one of the 

candidate numbers of operative fan units, based on the calculating operation, that will 

achieve a desired operating level, and turning fan units on or off until said identified one of 

the candidate numbers of operative fan units is reached.  

22. The air handling system of claim 21, wherein the controller operates in a feedback control loop to 

maintain the fan units operating at the desired operating level.  

23. The air handling system of claim 21, wherein the controller varies airflow and/or static pressure 

by varying a number of operative fan units as environmental parameters of a building change.  

24. The air handling system of claim 23, wherein the environmental parameters for a building include 

at least one of airflow, humidity, temperature and static pressure.  

25. The air handling system of claim 1, wherein the controller is configured to: 

a. calculate a power usage for a plurality of candidate RPM and fan unit combinations;  

b. select one of the candidate RPM and fan unit combinations based on a corresponding 

power usage; and  

c. adjust operating parameters of the fan units to correspond to the selected one of the 

candidate RPM and fan unit combinations.  

26.  The air handling system of claim 1, wherein the controller is configured vary at least one of air 

flow volume and static pressure, in a feedback control loop as environmental parameters for a 

building change.  

27. The air handling system of claim 1, wherein the controller achieves a desired level of efficiency of 

the fan array through an iterative process of calculating the combinations and selecting one of the 

combinations. 

28. The air handling system of claim 1, wherein the controller performs the automatic selection based 

on programmed environment parameters that include at least one of airflow volume, static 

pressure, humidity and temperature.  

29. The air handling system of claim 1, wherein, for each combination, the controller calculates 

multiple sets of operative fan units where each set of operative fan units has a different associated 
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fan unit speed, the controller selecting one combination such that first and second sets of operative 

fan units operate at the same time but with different corresponding first and second fan unit 

speeds.  

30. The air handling system of claim 1, wherein the controller automatically calculates a pattern for 

the operative fan units.  

31. The air handling system of claim 1, wherein the controller selects the pattern from preprogrammed 

patterns or automatically calculates the pattern.  

32.  A method for controlling an array of fan units, comprising the steps of: 

a. providing a preselected number of fan units, said fan units arranged in a fan array, said 

array capable of operation with a number of operative fan units less than the preselected 

number of fan units; 

b. automatically calculating, at a controller, combinations of candidate fan unit speeds and 

numbers of operative fan units by calculates a necessary fan unit speed to give a selected 

static pressure at a selected airflow for candidate numbers of operative fan units; 

c. automatically selecting, at the controller, one of the combinations of candidate fan unit 

speeds and number of operative fan units, based on the calculating operation, so as to 

permit the operative fan units to run at a desired level.  

33. The method of claim 32, wherein the controller calculates the combinations by calculating a 

power level required to operate the fan array at a selected static pressure, a selected airflow, and 

with different numbers of operative fan units, and then adjusting the number of operative fan units 

and a speed of the fan units to achieve a desired power level.  

34. The method of claim 32, wherein the controller alters the number of operative fan units 

automatically.  

35. The method of claim 32, wherein the calculating operation is through an iterative feedback loop.  

36. The method of claim 32, wherein the calculating operation calculates the combinations through an 

iterative feedback control loop.  
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37. The method of claim 32, wherein the calculating operation calculates the combinations of 

candidate fan unit speeds and numbers of operative fan units that satisfy programmed 

environmental parameters.  

38. The method of claim 32, wherein the selecting operation selects one of the combinations to permit 

the operative fan units to operate in a desired efficiency range.  
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