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BRIEF SUMMARY OF THE INVENTION 

[0008] According to an aspect of the present invention, there is provided an apparatus for 

ionizing air, the apparatus comprising: a first reflector arranged to: receive direct UV energy 

from a UV emitter; and reflect the direct UV energy to form reflected UV energy; a first target 

including: an inner face arranged to face towards the UV emitter and receive direct UV energy 

from the UV emitter, wherein the inner face has a surface area including a width and length; an 

outer face arranged to face away from the UV emitter and receive the reflected UV energy from 

the first reflector, wherein the outer face has a surface area including a width and length; a 

thickness between the inner face and the outer face, wherein the thickness is less than the 

width of the inner face, the length of the inner face, the width of the outer face, and the length of 

the outer face; a plurality of passages between the inner and outer faces of the first target, 

wherein the plurality of passages of the first target is arranged to pass direct UV energy from the 

UV emitter and to the first reflector, and wherein each of the plurality of passages is surrounded 

by the first target; a leading edge; and a trailing edge; a photo-catalytic coating on the inner and 

outer faces of the first target; a second reflector opposite the first reflector and arranged to: 

receive direct UV energy from the UV emitter; and specularly reflect the direct UV energy to 

form reflected UV energy; a second target opposite the first target and including: an inner face 

arranged to face towards the UV emitter and receive direct UV energy from the UV emitter, 

wherein the inner face has a surface area including a width and length; an outer face arranged 

to face away from the UV emitter and receive the reflected UV energy from the second reflector, 

wherein the outer face has a surface area including a width and length; a thickness between the 

inner face and the outer face, wherein the thickness is less than the width of the inner face, the 

length of the inner face, the width of the outer face, and the length of the outer face; a plurality 

of passages between the inner and outer faces of the second target, wherein the plurality of 

passages of the second target is arranged to pass direct UV energy from the UV emitter and to 

the second reflector, and wherein each of the plurality of passages is surrounded by the second 

target; a leading edge; and a trailing edge; a photo-catalytic coating on the inner and outer faces 

of the second target; and wherein: the inner face of the first target faces towards the inner face 

of the second target; the outer face of the first target faces away from the outer face of the 

second target; and both of the leading edges of the first and second targets are arranged to be 

upstream from both of the trailing edges of the first and second targets when an airflow is 

passed along the apparatus. 
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[0009] There is also disclosed an apparatus for ionizing air has a first reflector and a target. The 

first reflector receives direct UV energy from a first UV emitter and reflects this UV energy. The 

first reflector may be a specular reflector and may be parabolic. The target has a first face that 

also receives direct UV energy from the first UV emitter as well as the reflected UV energy from 

the first reflector. Furthermore, the target has a second face that receives direct UV energy from 

a second UV emitter. These faces are coated with a photo-catalytic coating. The apparatus may 

also have a second reflector that receives direct UV energy from the second UV emitter and 

reflects this UV energy towards the second face of the target. 

[0010] There is also disclosed a method for ionizing air includes: receiving, at an inner face of a 

first target, UV energy from a UV emitter; responsively generating ions at a photo-catalytic 

coating on the inner face of the first target; reflecting, at a first reflector, UV energy from the UV 

emitter to form reflected UV  
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energy; receiving, at an outer face of the first target, reflected UV energy from the first reflector; 

and responsively generating ions at a photo-catalytic coating on the outer face of the first target. 

The method may also include one or more of the following: passing, through a plurality of 

passages in the first target, UV energy from the UV emitter and towards the first reflector; 

passing an airflow over the inner and outer faces of the first target to carry the ions away from 

the first target; receiving, at an inner face of a second target, UV energy from a UV emitter; 

responsively generating ions at a photo-catalytic coating on the inner face of the second target; 

reflecting, at a second reflector, UV energy from the UV emitter to form reflected UV energy; 

receiving, at an outer face of the second target, reflected UV energy from the second reflector; 

responsively generating ions at a photo-catalytic coating on the outer face of the second target; 

passing, through a plurality of passages in the first target, UV energy from the UV emitter and 

towards the first reflector; passing, through a plurality of passages in the second target, UV 

energy from the UV emitter and towards the second reflector; passing an airflow over the inner 

and outer faces of the first target to carry the ions away from the first target; and passing the 

airflow over the inner and outer faces of the second target to carry the ions away from the 

second target. 

[0011] There is also disclosed a method for ionizing air includes: receiving, at a first face of a 

target, ultra-violet ("UV") energy from a first UV emitter; responsively generating ions at a photo-

catalytic coating on the first face of the target; reflecting, at a first reflector, UV energy from the 

first UV emitter to form reflected UV energy; receiving, at the first face of the target, reflected UV 

energy from the first reflector; and responsively generating ions at the photo-catalytic coating on 

the first face of the target. The method may also include one or more of the following: passing 

an airflow over the first face of the target to carry the ions away from the target; receiving, at a 

second face of the target, UV energy from a second UV emitter; responsively generating ions at 

a photo-catalytic coating on the second face of the target; reflecting, at a second reflector, UV 

energy from the second UV emitter to form reflected UV energy; receiving, at the second face of 

the target, reflected UV energy from the second reflector; responsively generating ions at the 

photo-catalytic coating on the  
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second face of the target; and passing an airflow over the first and second faces of the target to 

carry the ions away from the target. 

[0012] There is also disclosed an apparatus for ionizing air has a first foil target portion and a 

second foil target portion. Each of the foil target portions has passages and an inner face that 

receives direct UV energy from a UV emitter. The inner faces are coated with a photo-catalytic 

coating. The leading edges of the foil target portions may be touching or separated by a gap. 

Similarly, the trailing edges of the foil target portions may be touching or separated by a gap. 
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CLAIMS 

 

1.  An apparatus for ionizing air, the apparatus comprising:  

a first reflector arranged to:  

receive direct UV energy from a UV emitter; and  

reflect the direct UV energy to form reflected UV energy;  

a first target including:  

an inner face arranged to face towards the UV emitter and receive direct UV 

energy from the UV emitter, wherein the inner face has a surface area including a width 

and length;  

an outer face arranged to face away from the UV emitter and receive the 

reflected UV energy from the first reflector, wherein the outer face has a surface area 

including a width and length;  

a thickness between the inner face and the outer face, wherein the thickness is 

less than the width of the inner face, the length of the inner face, the width of the outer 

face, and the length of the outer face; 

a plurality of passages between the inner and outer faces of the first target, 

wherein the plurality of passages of the first target is arranged to pass direct UV energy 

from the UV emitter and to the first reflector, and wherein each of the plurality of 

passages is surrounded by the first target;  

a leading edge; and a trailing edge;  

a photo-catalytic coating on the inner and outer faces of the first target;  

a second reflector opposite the first reflector and arranged to:  

receive direct UV energy from the UV emitter; and  

specularly reflect the direct UV energy to form reflected UV energy;  

a second target opposite the first target and including:  

an inner face arranged to face towards the UV emitter and receive direct UV 

energy from the UV emitter, wherein the inner face has a surface area including a width 

and length;  

an outer face arranged to face away from the UV emitter and receive the 

reflected UV energy from the second reflector, wherein the outer face has a surface area 

including a width and length;  
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a thickness between the inner face and the outer face, wherein the thickness is 

less than the width of the inner face, the length of the inner face, the width of the outer 

face, and the length of the outer face; 

a plurality of passages between the inner and outer faces of the second target, 

wherein the plurality of passages of the second target is arranged to pass direct UV 

energy from the UV emitter and to the second reflector, and wherein each of the plurality 

of passages is surrounded by the second target;  

a leading edge; and  

a trailing edge;  

a photo-catalytic coating on the inner and outer faces of the second target; and  

wherein:  

the inner face of the first target faces towards the inner face of the second target;  
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the outer face of the first target faces away from the outer face of the second target; and  

both of the leading edges of the first and second targets are arranged to be upstream 

from both of the trailing edges of the first and second targets when an airflow is passed along 

the apparatus.  

 

2.  The apparatus of claim 1, wherein the first reflector comprises a specular reflector.  

 

3.  The apparatus of claim 1, wherein the first target comprises a curvature.  

 

4.  The apparatus of claim 3, wherein the first reflector comprises a curvature.  

 

5.  The apparatus of claim 4, wherein the curvature of the first target is greater than the 

curvature of the first reflector.  

 

6.  The apparatus of claim 4, wherein the first target comprises a first foil portion.  

 

7.  The apparatus of claim 1, wherein the first reflector and the second reflector comprise 

specular reflectors.  

 

8.  The apparatus of claim 1, wherein: the first target comprises a curvature; and the second 

target comprises a curvature.  

 

9.  The apparatus of claim 8, wherein: the first reflector comprises a curvature; and the 

second reflector comprises a curvature.  

 

10.  The apparatus of claim 9, wherein:  

the curvature of the first target is greater than the curvature of the first reflector; and  

the curvature of the second target is greater than the curvature of the second reflector.  

 

11.  The apparatus of claim 8, wherein:  

a leading edge of the first target and a leading edge of the second target are separated 

by a leading edge gap; and 

a trailing edge of the first target and a trailing edge of the second target are separated by 

a trailing edge gap.  
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12.  The apparatus of claim 8, wherein:  

a leading edge of the first target touches a leading edge of the second target; and  

a trailing edge of the first target touches a trailing edge of the second target.  

 

13.  The apparatus of claim 8, wherein: the first target comprises a first foil portion; and the 

second target comprises a second foil portion. 


