
Portable Sanitization Chamber

Robertson Beauchamp, Jacob Blackburn, Lauren Kieffer, Elliot Nation, 
Angel Soto, Dangxian Zha

Engineering Analysis

November 20, 2013



Overview

● Introduction
● Designs and Analyzations

○ UV Light
○ Chemical Spray
○ Lasers

● Conclusion

Angel Soto 1



Introduction
● W.L. Gore & Associates
● Develop a portable sanitization process that decreases 

the bioburden levels on select materials to a certain 
threshold.

● Five Concepts
● Possibly combine processes
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Design Specifications
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Chemical Fogging
● 7% hydrogen peroxide (H2O2) solution    
● Cold vapor safe for materials sensitive to heat and 

water         
● Filters must be used to break down H2O2         
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Chemical Fogging Design

Fog unit

Filter placement
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Filters
● HEPA filters- useless for chemical breakdown.
● Activated Carbon filters- break down some chemicals, need to be 

replaced often.
● TiO2 -photocatalytic oxidation using UV light, breaks down 

chemicals and bacteria.   
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Material Selection
● Must be compatible with H2O2  at various 

concentrations.   
● Aluminum, PVC and PTFE - No negative reactions
● Aluminum used for enclosure, door, handles, hinges, 

etc.
● PVC and PTFE used in fogging components, tubing and 

nozzle.
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Ultraviolet Germicidal Irradiation
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Ultraviolet Germicidal Irradiation
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Ultraviolet 3D Model
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UV-C Laser
● Still in development

○ only able to produce 1 mW continuous beam
● Use a bare aluminum Mirror to direct laser 

beam
○ no less than 90% reflectivity

● 1 mW beam needs only 0.095 secs to 
sterilize the area under beam
○ sounds fast, but if beam size is .05 cm diameter...

Robertson Beauchamp 11



UV-C laser (1mW and 100mW)
1 mW laser ( time to scan 8.5” x 11” area)

100 mW laser
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Combined UV/H2O2 Process   

● Eliminates need for filter
● Creates free hydroxyl radicals, OH+, that are 

strong oxidizing agents.
● Radicals degrade additional toxins.
● Study shown this process inactivates 

Bacillus atrophaeus spores. 
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Material Selections

● Aluminum used for enclosure.
● PVC and PTFE used in fogging device.
● Borosilicate glass used in between 

enclosure and UV lights.
● High UV transmittance, protects bulbs from 

fog and dust.
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Mass Calculation for Combined UV/H2O2 Process 
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Total Mass of the Chamber
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Project Plan
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Conclusion

● UV Light and Chemical processes 
compliment each other

● The two concepts work better together than 
separately for what we need
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