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conc;entrated Oxygen fc)r
patlents



S Problem Premature concentrator fallure .
i Average life is 43% lower than expected
» Non-ideal conditions- humldlty and dust

- f >|rregu|armalntenance _:5555:5555f55:5:§§f§f§§f§ff§ B

' » Goat To sustaln oxygen concentrator functlon

> Increase longewty of machme

> Mamtam adequate oxygen output
> Slmphf)’ matntenance procedures




>Oxygen concentrators vs oxygen tanks C L R
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» Sieve beds Flterout Nitrogen i

> Mode of fallure
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HOW T WORKS

To the Patlent
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WHATISZEOLITE?

bZeollte :

"'f i Separatesgasses SESEEEIS SRS

b Crystal st,ructure

> Cage-like resemblance

1 Molecular exclusmn :5?



WHY IS PRESSURE IMPORTANT?

> Adsorptlon vs. Absorptlon
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» ‘Desiccant based filter: - ===
- » Removes humidity - - - =0
~ % - Preserves zeolite functionality : - = -

> Chose Silica Gel as desiccant



f ?§ PAST WORK

> De5|gned Dehumldij|hg 'Fl'lteré B
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RESEARCH
ittt
> Desiccant.

: '_E:Costeffectlve - -
- Effective over short time

>
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> Membrane e

-;;3>: No malntenance requ1red
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- » Tetrafluroethylene —AKA Teflon: - - -
-1 - Bonded:with:Sulfonie Adids 11511l il i
- » - Transports water across - - ===

% " Acid Groups forim channels: =<

> Blocks all non polar molecules
R IOpNpeeti

> Passivetmmsport

> Requires differenceinwater
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 MEMBRANEFILTER
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------ TESTING ‘F DESIGN

» Questlons to answer
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TESTING APPARATUS
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.01 Pressure, Temperature, Humidity sensors : - =000
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f§ EINITIAL RESULTS

i Encountered Sensor Error
;i > Not callbrated for varylng pressure

e Relatlve Humldlty Functlon of pressure ancl temperature

: j j > Sensors not compensated for pressure




i CONCLUISICHIEEREREEEEE e
 » Initial tests indicate membrane doeswork
> Membrane filter can provide a self-sustaining soluion

> Testngprocedure adequate to benchmark prototype

- > Need better procedure for collecting humidity daa




- % Test membrane material in multiple conditions
0% Rework dagicBllE SN

% Revise fier e RN

o Siteteam tripinJaRNARY:
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SERRRRRE R e e |
Solution - |- " Cost: : | - - :Size: - ' | Implementation:|: Availability | requirements | Transportation | Maintenance |
R R T e T T ns
Aftercooler | - - High - - |Intermediate|: - - - Hard: - - - | Common: | . - ‘Large - | = Varies - - | - -Minimal

Mechanical |- - -
- Water: ;
Separator | - Llow | ~Small - { - - Easy - | Common |  ‘None - | - Simple - | - Daily
Deliqueseent|: -« 2 = =« = ke e I e e e - feeco e e
"Driyéi*i'iFéii*I‘in.‘dW ZZZLaE*g'e.':'::.':Ha'rd:'.::I:Co'rr'\rin'o'n: .. ‘Varies. | . Z'ZDifﬁ(’:UItZI'ZZ'We'eklyi"""'
SERREREE R SR SRR RERREN
Condenser | - High - | - - large - | - Hard - | Common | - Varies - - | - Difficult - -| - ‘Monthly

Membrane Fairly
Air Dryer High Small Easy Common None Easy Minimal

Desiccant | Low | Small __Easy | Common | None |  Easy | Moderate |




2 DETERMINATION OF FAILURE MODE """ :

' Temperature Humldlty 5 Altitude  ** ' Dust Level ===
. Devilbiss speclfcatlons 50 to 96 F S0t090%  10000fc  Minmal
. Conditions in Zambia - - 43 itbiiO%*Ffii??55?iéfdtcfvi?Sf%i??i?bbbiﬁéflid,bboﬁfﬁi?'?Hfig?h'ff:f'ff'f'f

conclude cause of falfure-l.s.cantammat:on of the s:eve #
beds—through dust and humldlty R




¥ :> 'The'hu:m'i:di"c):"ih Macha'is tyia:ié:ell'y:r below 80% relative h:Ur:riidit:)': SO as FE
i3 Iong as we are able to reduce the humldlty by 30% we belleve we W|II BEE
‘not have problems wn:h reduced concentrator Ilfetlme R







