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Modular Design 
To address the issues of the previous designs while still utilizing large 
portion of the system, an new modular chamber for plasma was designed. 
With this new modular design, the capability for expansion and 
adaptation is created.

DBD Plasma 
produced by 
this apparatus 
is between high 
voltage steel 
rods, covered 
with a 
dielectric, and 
grounded steel 
rods.

Contaminated 
air passed 
through a 250 
liter drum 
containing 
stationary 
plates to stir 
the air to 
reduce 
stagnation, 
supplying a 
rate of 25 
liters/sec to 
the assembled 
air sterilization 
module

Fume Hood

Air sterilization assembled 
module is then attached to 
hose from the pump and 
drum so that the 
contaminated air can be 
sterilized

The contaminated air then flows from the drum through 
the hose to the assembled air sterilization module

Each of the modules are 
constructed from a clear 
abrasion - resistant polycarbonate 
�ò�´���W�K�L�F�N���R�Q���D�O�O�������V�L�G�H�V

Previous Models

Mixing Drum

Previous models have been constructed for the 
purpose of sterilizing air contaminated with 
pathogens utilizing dielectric barrier discharge 
plasma. The system was designed in a closed 
system for testing so that air would circulate 
through electrodes over several minutes until 
sterilization occurred. This system was effective in 
killing a colony of 1*10 5 E. coli present in the air 
within 4 minutes of treatment. 

Centrifugal 
Blower

Looking into 
the chamber, 
through the 
intake at the 
electrodes 
turned on, not 
attached to 
the system

Predecessor Problems Addressed
1. Etching and Carbon Dust:

�ƒCaused by direct contact 
between polycarbonate and 
plasma

�ƒThe carbon dust accumulated 
around the electrodes, 
hindering the creation of plasma

2. Difficult Maintenance:
�ƒEach of the steel rods used 

were welded to a steel plate 
that was either supplied by high 
voltage or grounding

�ƒWhen there was a problem with 
one on the electrode, the entire 
set had to be taken out and 
then repaired

3. Limited Adaptability:
�ƒThis system only allows for one 

set of electrodes within the 
chamber

�ƒExtra holes had to be drilled to 
insert test equipment 

4. Air Flow:
�ƒThe direct connection of a 

circular hose to a rectangular 
chamber created areas of non -
forward flow in the corners

Predecessor active, separated 
from the system
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Reducer

Plasma 
Module

Each of the 4 sides of 
polycarbonate are held together 
by 4 - �����������´���Q�\�O�R�Q���V�F�U�H�Z�V

Each module is held with the 
next by 24 neodymium 
magnets on either side

Custom steel reducers were made 
to eliminate corners from change 
between a circular hose to a 
rectangular box and more evenly 
diffuse the air across the plasma 
sheet created 

The air flow then exits through 
this reducer, connected to another 
hose, and is drawn back to the 
mixing drum by the blower to 

circulate the contaminated 
air through again

Diagram 
of plasma module

Beveled sides can be viewed 
here. These allow for a 
better seal between each 
module and prevention from  
sliding freely

Grooves for the parts that 
create the plasma are deep 
enough to maximize the 
entire internal cross -
sectional area of the 
polycarbonate module for a  
wall - to - �Z�D�O�O���³�V�K�H�H�W�´���R�I��
plasma

Cross -sectional diagram of a plasma module

Plasma in this modular 
design is created from high 
voltage supplied to quartz 
capillary tubes, the dielectric, 
enclosing steel wires and 
grounding rods

Steel grounding 
�³�8�´���S�O�D�W�H
embedded flush 
with the 
polycarbonate 
sides, grounding 
rods are welded 
to this 

To eliminate carbon dust 
created from plasma 
etching polycarbonate 
sides, glass mica 
ceramic bars were 
added. On the top the 
high voltage rods go strait 
through while grounding 
rods only partially 
penetrate the ceramic bar 
and vice versa on the 
bottom 

High voltage 
steel plate,
screws are 
inserted and 
make contact 
with each of the 
22 thin steel 
wires enclosed in 
quartz tubes, 
high voltage is 
applied through 
a small hole

Each of the high voltage electrode enclosed within a quartz capillary 
tube and be removed and replaced for easier maintenance

22,500 mm 2 (150*150mm) 
total cross -sectional area for 
treatment with plasma
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