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DATA ANALYSIS AND DESIGN

DESIGN CONTINUED

Air pollution 1s a global issue that affects widely differing areas and
communities. While there are many forms of air pollution, one commonality
that 1s seen between them 1s particulate pollution. Filtering this type of
pollution presents researchers with tough challenges. These challenges are
not only technical, but also economic in nature. Within this study a cutting
edge air purification technology and methodology developed by Stanford
will be investigated for use in a novel air filtration system. The system
presented will be targeted for use in developing areas. Key requirements
addressed will be modularity, affordability, ease of use, and performance.
Our goal 1s an affordable multi-use system that will not completely mitigate
air pollution, as that is not as economically feasible in developing areas.
Instead the system will attempt to lower harmful particulate levels in

localized areas down to a more manageable level.

BACKGROUND AND SIGNIFICANCE

- Numerous air pollution problems occur in low income countries that are not
seen in wealthier nations. One such problem is an increase in mortality rates
that can be directly correlated to air quality. Within these populations the
result of long term, consistent exposure creates a much higher risk of
respiratory diseases that can occur at any time of one’s life. Our research aims
to create something that can help mitigate indoor air pollution in homes
leading to a cleaner environment for those living in these developing areas.

- Research on filtration techniques is extensive, but engineering solutions
implementing the laboratory findings are not. It is well known that air
pollution is a problem, but little has been done to implement localized,
affordable, indoor solutions on a widespread scale. Air purifiers exist,
however the cost 1s prohibitive in low income areas.

- Currently, there are simple indoor air purifiers that are made to combat
allergies, large particulates (50-70 microns), but not purifiers that can filter
out particulate pollution at <10 microns. Technology has existed for some
time that can do so, but not at a low price point (i.e.: prohibitive to
widespread use, even in developed nations).

- The research at Stanford 1s quite exciting, as it opens up doors for an
affordable sub 10 micron indoor filtration system. Furthermore, this research
provides valuable insight into problems that occur behind behind the scenes.
Forward thinking in this regard is incredibly important because everyday we
consume energy that releases toxic gasses into the atmosphere which as a
result, leads to sickness and increased mortality rates. The goal is to help
create something practical, affordable, and simple that can help mitigate
indoor air pollution threats for people in areas that traditionally could not

afford such luxuries.

STANFORD FILTER

- Polymer nanofiber filter technology
- High filtering efficiency and 90% + optical transparency
- Low resistance to airflow and low weight
- Production
- Utilizes common metal screening and a simple electrospinning
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Figure 1: Electroscreening process Figure 2: Polymer material selection and results

- Cost scaling potential via polymer material selection
- Various polymer results at 2.5 and 10 micron levels
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Figure 3: Polymer filtration

efficiencies at 2.5 and 10 micron Figure 4: Stanford Laboratory Set-up

MECHANICAL/STRUCTURAL DESIGN:

GENERAL SPECIFICATIONS:
1. ALL MATERIAL T56 ALUM UNLESS OTHERWISE NOTED. §10

2. T56 ALUMINIUM TO BE POWDER COATED SATIN BLACK.
3. WEIGHT OF STRUCUTRE TO NOT EXCEED 5 KILOGRAMS.

4. TOTAL WEIGHT OF COMPLETED UNIT NOT TO EXCEED 9 KILOGRAMS 4
(& KILOGRAM WEIGHT ALLOWANCE FOR FILTER AND ELECTRICAL SYSTEMS).

5. STRUCTURE WHEN ON FLAT LEVEL SURFRACE ABLE TO SUPPORT 70 i 3 i

KILOGRAMS (WEIGHT OF AVERAGE PERSON)
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MECHANICAL/STRUCTURAL DESIGN

NOTE: ALL DIMENSIONS IN MM

OPERATIONAL/AIR FILTER DESIGN:

GENERAL SPECFICATIONS
1 NEEDS 8 HOURS COWTINUOUS FLTRATION AT MIGHT
2 NEEDS 10 BE ABLE 10 BE USED AS A NIGHTSTAND

3 COVERAGE ARES OF 1000 CUBIC FEET
W10 ¥ 10" x 10" BECRDOM)

4. OVER 90% 10 MCRON PARTICULATE CAPTURE 152 L MILIMCTERS |

5 OVER 80% 2.5-99 MICRON PARTICULATE CAPTURE |
WUSE PAN 360 MATERIAL

6 30 DAY USE CYCLE
T 250 CFM FAN
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GENERAL SPECIFICATIONS

1. BUILD TG NEC/1IBC 2017 STANDARDS.

2. COMMERICAL OFF THE SHELF (COTS)

POWER SUPPLY SHALL HAVE INTEGRAL

OVERCURRENT PROTECTION AND AUTOMATIC

RELAY FOR TRANSFER FROM EXTERNAL AC POWER TO DETACHABLE SOLAR PANEL

INTERNAL DC BATTERY SUPPLY. WITH INTEGRAL REAR
KICKSTAND

HARDWIRE CONN
TO FAN - SEE
AR FLOW DIAGRAM

~

3. ALL ELECTRICAL CABLING TO BE RATED FOR
20A AND 600V CONTINUQUS OPERATION.

4. UTILIZE UL LISTED EQUIPMENT.

5. AC WALL PLUG AND PSU SELECTION BASED ON
GEOLOCATION AND RESPECTIVE VOLTAGE REQUIREMENTS.

6. CORD REEL TO BE COTS, SELF RETRACTING AND PROVIDE
MINIMUM OF 7 METER LENGTH.

7. BATTERY MODULE TO BE 12 VDC WITH 10 AMP HOUR CAPACITY.

4
8. ALL COMPONENTS TO BE (OTS.

9. SOLAR PANEL SIZED TO FULLY CHARGE
BATTERY OVER A 16 HOUR PERIOD.
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