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CLAIMS  

 

1. A method for inactivation of viable microorganisms, the method comprising:  

inactivating viable microorganisms in a predetermined volume by:  

installing a plurality of ceiling mounted direct current (DC) or alternating 

current (AC), bipolar or steady-state, ion emitter modules based on a geometry of 

the predetermined volume, wherein the installing of the plurality of ceiling mounted 

ion emitter modules comprises arranging the plurality of ceiling mounted ion emitter 

modules to have a module density in the predetermined volume based on a target 

ion density;  

producing, using the plurality of ceiling mounted ion emitter modules, a DC or 

AC, bipolar or steady-state, nonthermal plasma (NTP), each of the ceiling mounted 

ion emitter modules comprising a high voltage power supply (HVPS);  

connecting the plurality of ceiling mounted ion emitter modules to a controller 

module; and  

controlling the plurality of ceiling mounted ion emitter modules using the controller 

module.  

 

2. The method as defined in claim 1, wherein the target ion density corresponds to a 

subvolume within the predetermined volume.  

 

3. The method as defined in claim 1, wherein the producing of the nonthermal plasma 

comprises controlling at least a portion of the plurality of ceiling mounted ion emitter 

modules to generate the nonthermal plasma in at least one of a pulsed DC mode, a steady-

state DC mode, or an AC mode.  

 

4. The method as defined in claim 1, wherein the installing of the plurality of ceiling mounted 

ion emitter modules comprises providing the ceiling mounted ion emitter modules with 

stainless steel shrouds to protect emitters of the ceiling mounted ion emitter modules.  

 

5. The method as defined in claim 1, wherein the producing of the nonthermal plasma 

comprises generating a nonthermal plasma having an alternating polarity.  

 

6. The method as defined in claim 5, wherein the producing of the nonthermal plasma 

comprises generating the nonthermal plasma at different plasma densities using different ones 

of the plurality of ceiling mounted ion emitter modules.  

 

7. The method as defined in claim 1, wherein the producing of the nonthermal plasma further 

comprises causing the nonthermal plasma to traverse the predetermined volume.  

 

8. The method as defined in claim 1, wherein the producing of the nonthermal plasma 

comprises deactivating of bacteria, spores, fungi, and viruses present in the predetermined 

space in at least respective threshold fractions of the bacteria, spores, fungi, and viruses.  
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9. The method as defined in claim 1, wherein the producing of the nonthermal plasma 

comprises producing a neutral net charge.  

 

10. The method as defined in claim 1, wherein the installing of the plurality of ceiling 

mounted ion emitter modules comprises arranging the plurality of ceiling mounted ion 

emitter modules based on a first target ion density for a first subvolume of the predetermined 

volume and a second target ion density for a second subvolume of the predetermined volume, 

the second target ion density being different than the first target ion density. 


