






































20 
 

CLAIMS 

1. An exhaust system for exhausting air from a space, the exhaust system 

comprising:  

a variable-volume exhaust air moving system comprising at least one fan 

comprising an inlet and an outlet;  

a duct connected to the inlet;  

an outlet nozzle having a variable cross-sectional outlet area, the outlet 

nozzle fluidly connected to the outlet, 

wherein the outlet nozzle comprises: a housing comprising a plurality of 

straight side portions and a plurality of curved end portions connecting the straight 

side portions, wherein the plurality of straight side portions and the plurality of 

curved end portions connecting the straight side portions define a discharge area; 

and a pair of blades disposed in the discharge area and at least partially defining 

the variable cross-sectional outlet area, wherein the curved end portions are spaced 

apart from the blades at both a top and bottom of the blades so as to define a 

separation, and wherein the separation between the pair of blades and the plurality 

of curved end portions is configured to allow debris to pass through the separation 

and out of the exhaust system;  

a selectively operable bypass damper fluidly connected to the inlet;  

a sensor for detecting at least one of a pressure condition and a flow 

condition in the exhaust system; and  

a control system for controlling the at least one fan, the outlet nozzle, and 

the bypass damper, based at least in part on a signal sent from the sensor. 
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2. The exhaust system of claim 1,  

wherein the sensor comprises a pressure sensor located in the duct;  

wherein the at least one fan comprises a variable speed fan; and  

wherein a speed of the variable speed fan is modulated based at least in part 

on a signal sent from the sensor to the control system. 

 

3. The exhaust system of claim 1,  

wherein the sensor comprises a velocity sensor located proximate the outlet 

nozzle; and  

wherein the control system modulates the cross-sectional outlet area of the 

outlet nozzle based at least in part on a signal sent from the sensor to the control 

system. 

 

4. The exhaust system of claim 1, wherein the control system:  

varies a speed of the fan based on a static pressure sensed in the duct;  

varies the cross-sectional outlet area of the outlet nozzle based on an exhaust 

air velocity proximate the nozzle; and  

selectively operates the bypass damper based on a need condition.  

 

5. The exhaust system of claim 4, wherein the need condition comprises at least 

one of an override condition, a low air flow condition, and a failure condition. 
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6. The exhaust system of claim 1, wherein the air moving system further comprises 

at least one remote exhaust fan for exhausting air from at least one of a room and 

an exhaust hood to the duct. 

 

7. The exhaust system of claim 1, wherein the outlet nozzle comprises:  

an exhaust riser defining a first cross-sectional area;  

a plurality of dampers positionable within the exhaust riser, wherein a 

position of the damper defines a second-cross sectional area of the exhaust riser; 

and  

at least one actuator for positioning the dampers. 

 

8. The exhaust system of claim 7, wherein the plurality of dampers comprise a first 

damper and a second damper, and wherein the at least one actuator comprises a 

first actuator and a second actuator. 
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