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The recording and slides of this webinar will be
made available to attendees via email later today.

PDH Certificates will be e-mailed to attendees

within 2 days
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Welcome to the Webinar! The presentation will
begin shortly.

Slides and a recording of the Webinar will be made
available via email after the webinar. Please address
any other questions to Compressed Air Best
Practices through the Questions Toolbar on your
GoToWebinar control panel.

Thank you, and enjoy!
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Q&A Format

 Panelists will answer your
guestions during the Q&A session
at the end of the Webinar.

 Please post your questions in the
Questions Window in your
GoToWebinar interface.

* Direct all questions to
Compressed Air Best Practices®
Magazine
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Take Control of Your
Atmospheric Gases

Pneumatech
Nitrogen & Oxygen
Generators

Produce your own oxygen or nitrogen
in the correct purity for your
application. Both gases can be
extracted from the ambient air with the
help of a compressor and a gas
generator, with a quick return on
investment.

1-800-336-2285
info.us@pneumatech.com
wvaw.pneumatech.com/en-na
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Disclaimer

All rights are reserved. The contents of this publication may not be
reproduced in whole or in part without consent of Smith Onandia
Communications LLC. Smith Onandia Communications LLC does not
assume and hereby disclaims any liability to any person for any loss or
damage caused by errors or omissions in the material contained herein,
regardless of whether such errors result from negligence, accident, or
any other cause whatsoever.

All materials presented are educational. Each system is unique and must
be evaluated on its own merits.
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Selecting PSA vs. Membrane Nitrogen Generation

Systems

Introduction by

Compressed Air Best Practices® Magazine
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About the Speaker

President, Flowe Nitrogen
Systems

« Over 43 years in compressed air
and nitrogen generation

Mike Elowe « Designed and built N2 generators
Flowe Nitrogen Systems for the B2 Bomber base in Missouri

Sponsored by
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« Created prototype systems and
standard products for various

manufacturers
, COMPRESSED AIR —— . %7{4 u = U :) ‘(_, ! 3 rég
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N, Membrane Module

Membrane Module
- Millions of hollow fibers

- Selective Permeation
. Semi-permeable barrier allows certain molecules to pass through while rejecting others
- Faster gases first
Oxygen, Carbon Dioxide, Water Vapor
. Slower gases pass through fibers
Nitrogen, Argon, Methane

Outer Case

NG M _ P Support Core — Enriched
- NOo Moving Parts Epoxy Tube Sheet @, Nitrogen

. . Product Gas
- Various module sizes End Plate

Various Capacity — Parallel Flow

Oxygen-Enriched Air

Hollow Fibers
COMPRESSED AIR
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Example: Flow Diagram Membrane Nitrogen Generation System

g " e A —
Motor FeedAir  After  Auto  Check Low Pressure Hcguiator l l Heater
Compressor Cooler Drain Valve Receiver :
iiter

Air Separator
Warm-Up Service

- Solenoid HP Receiver Pressure
||=> Gauge  Gauge

GN2
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Example: Small and Large Membrane Nitrogen Generators
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WET COMPRESSED AIR
HEADER/MAINFOLD
TO WET AIR RECEIVER
(BLUE)

WET AIR RECEIVER TO MIST
ELIMINATOR (YELLOW)

MIST ELIMINATOR TO
DRYER (CYAN)

DRYER TO FILTER (MAGENTA)

CARBON FILTER TO HEATER (BROWN)

COMPRESSED AIR
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Membrane Nitrogen Generation System Example

COMPRESSOR

COMPRESSOR

COMPRESSOR

SEE LOOP TO SURGE TANK DETAIL
(4 PLACES)

PRODUCTION LINES

N2 RECEIVER TO LOOP (GOLD)
NPU TO N2 RECEIVER (PINK)

AIR BYPASS LINE TO
N2 RECEIVER (RED)

/

CARBON FILTERS HEATER TO NPU (GREEN)

EDGE IS INSIDE COMPRESSOR ROOM
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N, PSA Operating Principle

Prefiltration (Particulate, Coalescing and Carbon) 4 et kS A '
Air Buffer Tank |
Vessels packed with Carbon Molecular Sieve (CMS)
Vessels 1 & 2 Alternate between Adsorption &
Desorption

« Adsorption Upflow

* Desorbtion Down Flow
Several Steps in the process

« Equalization

« Pressurization / Depressurization 1 PACKAGE.

« Adsorption / Purge

 Then Repeat but switch the towers
Basic 2 Minute Cycle ( 1 minute per tower )

COMPRESSED AIR

DISCHARGE
FLOW
CONTROL

T
ie

__TANK

" N2BUFFER

1SOLATION
VALVE

S
J 3
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Pressure Swing (PSA) N, Generator

- Good Example of a PSA showing all the
valves clearly

- Left & Right Towers

- Left & Right Inlet Valves

- Left & Right Outlet Valves

- Larger Left & Right Exhaust Valves
- Upper & Lower Equalization Valves
- Purge line for regeneration

- Exhaust Silencer

- Purity/Flow Control Valve

. Control Panel

COMPRESSED AIR
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Large PSA and Membrane Examples
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Large N, PSA System Example
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8 Essential Energy-Saving Tips for Nitrogen -
Generators L 1ILED
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N, PSA Example
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Modular N, PSA System Example

RN

R

Nitrogen Buffer
Oil Vapour Vessel
Removal Filter

High Efficiency
Coalescing Filter

Compressor

l

Dry Particulate

Filter I

Nitrogen
Water Separator Generator
& General Purpose
COMPRES Coalescing Filter A
B:T.._l =3 (/ ») . N.t rz
| = ] itr B
=S8 4 94 Air Receiver agen KPO.COM
_ . COOLING
Refrigeration ~ Compressed Air

Dryer
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PSA N, Generating System with Booster

Compressor & Air Dryer
Filtration System
Compressed Air Enters
Air Buffer

2 Vessels with packed CMS i
- #1 Generating Nitrogen Gas i COMPRESSED
!

HIGH PRESSURE
NITROGEN PRODUCT
(OPTIONAL)

I T T COMPRESSED AIRSUPPLY | [_ T T T T e T T T T T
(OPTIONAL) | |
|
|

DISCHARGE
FLOW
ONTROL

AIR D
COMPRESSOR

BOOSTER
FEED REG.

ate

N2 BOOSTER

. #2 Vessel Regenerating ot i -
SEPARATOR I pACKAGE .
: I gz
At end of cycle they switch f
] » gg
Purity (Flow) Control i: 24—
N, Buffer / Storage Tank 'i e
Booster System (If high pressure is ... & N2t . 3 I L I
required) |
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Pros & Cons Membrane vs PSA

Membrane

NO moving parts in separation process

Attractive from a maintenance and simplicity
standpoint

Very Quiet operation
Smaller Footprint typically
Easier Installation typical

Great for lower purity applications (< 95% to
99% purity)

Good flow capacity — lower purities
Expansion potential

Fiber Susceptible to oll, particulate and oll
vapor contamination

Membrane fiber aging — Causes purity
decline

Shorter overall life than PSA - ~10 yrs.

COMPRESSED AIR

airbestpractices.

PSA

Eight Process valves — Every minute

» Plus a flow/purity control valve all will need
repair and mainfenance at some point

Not so Quiet
Larger Footprint typically
More Complicated Installation

Great for higher purity applications (< 95%
to 99.999%gpurit5) Y apP (

Greater flow capacity at all purity ranges
Expansion potential — not so much

CMS Susceptible to oil, particulate and oill
vapor contamination

No Aging on CMS (except for oll
contamination)

Life expectance - ~20 yrs

- | ]
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Reasons & Considerations

Oil Free Compressor — Longer Membrane or CMS life
Higher purchase cost vs longevity
- Compressor maintenance cost vs generator maintenance
Purity — Higher purity consider PSA
Purity above 98% - PSA significantly more cost effective
- Purity below 98% - Membrane is nearly as efficient as PSA
Purity above 98% - Membrane efficiency drops off significantly compared to PSA

Flow Rate — very high flows should consider PSA
Life Span — Membrane ages and purity declines over time

- Membrane can perform reasonably well over 10 years with good maintenance.

CMS does not lose performance over time so long as contamination is avoided.
Can result in over 20 years assuming proper maintenance is adhered to.

- Pressure requirement — high pressures may require a booster
- Temperature — Very important factor in both sizing and operation

COMPRESSED AIR RBEST DD AT EC
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Articles By Mike Flowe — Flowe Nitrogen Systems

April 4, 2012 Compressed Air Best Practices
Magazine

. https://www.airbestpractices.com/system-
assessments/air-treatmentn2/enerqy-costs-

associlated-nitrogen-specifications

COUSRESSED 4R
ST PRAC

\ The Energy Costs
\ Associated

\ with Nitrogen

A Specifications

By Mike Flowe, Flowe Nitrogen Systems

COMPRESSED AIR

airbestpractices.cor

A comprehensive study of
the energy costs and other
considerations of
specifying a nitrogen
generator system. Covers
all factors in the sizing
process and comparison of
different technologies with
respect to purity,
temperature, pressure and
other factors.
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About the Speaker

* Industrial Gas Business Line
Manager — North America,
Pneumatech

» 11+ years of experience in the
compressed air industry

Ben Smith Sponsored by
reumatect « Expert in nitrogen and oxygen pneumatech
systems design, sizing, and o

Integration

« Specialist in nitrogen and oxygen
e T B e e sales training BEST PRACTICES
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Ben Smith
Business Line Manager Industrial
Gas
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Product Portfolio
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Adsorption Refrigeration Filtration Condensate Purity
. Gas Generators
Dryers Dryers Solutions Management Measurement
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Product range - Nitrogen

99.999%

99.5%

PPNG HE

97%

PMNG4-40 HE

95%
99% 1177 scfm
95% 2354 scfm

99% 6 scfm
95% 15 scfm

99% 112 scfm
95% 294 scfm

Max capacity range scfm

i = 9
i & 0
*Multiple units can be used to achieve a higher flow
pmng
o pneumatec

Pure air . Pure gas




Membrane vs PSA how to choose

Membrane benefit PSA benefit

Max. gas purity >99.5% @
Noise level @
Initial start-up @/
Footprint @
Simplicity @
Service intensity ~
Simplest install @
Very large sizes @

pneumatech

Pure air . Pure gas



Return on Investment Membrane vs PSA

Factors that affect

ROI

Purity

Flow Rate
Equipment
Costs
Electricity Cost
Running Hours
Per Year
Compressor
efficiency
Pressures
Temperatures

150

94.5

95 95.5

5year ROI

ey
ceun
cee.
.....
cey

Purity (%)

4000 running hours per year, $0.12/kWh,
21kW/100cfm, 116 psi, 77F inlet, 86F

ambient

pneumatech

Pure air . Pure gas



Example

= Customer Requirements « Membrane System « PSA System
* 99% purity « 100 scfm * 60 scfm
: ig;;‘: compressed air compressed air
. 4000 running hours per year requirement ~ 25HP requirement ~ 20HP
. 86F Ambient compressor compressor
: 77:'r}let | * Full system cost ~ * Full system cost ~
. éélglisvohcmcompressor $56,000 | $62,000 |
« Annual service cost « Annual service cost
~ $4500 ~ $5500
« Annual energy cost « Annual energy cost
~ $8930 ~ $5970

pneumatech

Pure air . Pure gas



Example

* Results
« 3-4 year
ROI
- $12,570
savings
over 10 year
period

$200,000.00

$180,000.00

$160,000.00

$140,000.00

$120,000.00

$100,000.00

$80,000.00

$60,000.00

$40,000.00

$20,000.00

$-

Year 0

Year 1

Year 2

Year 3

Year 4 Year 5

e Membrane e pPSA

Year 6

Year7 Year 8 Year9 Year 10

pneunmatech
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Customer in California - $0.32/kWh

* Results
+ ~1 year ROI
« $61,900
savings
over 10 year
period

$400,000.00

$350,000.00

$300,000.00

$250,000.00

$200,000.00

$150,000.00

$100,000.00

$50,000.00

$-

Year 0

Year1

Year 2

Year 3

Year 4 Year 5

e Membrane e PSA

Year6 Year7 Year 8 Year9 Year 10

pneumatech
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Same Customer - 8000 Running Hours Per Year at 99.5%

$700,000.00

o ReS u ItS $600,000.00
¢ <6 month ROI $500,000.00
« $180K savings

over 10 year e
period $200,000.00
$200,000.00

.

Year 0 Year 1 Year 2 Year 3 Year4 Year 5 Year 6 Year7 Year 8 Year9 Year 10

e Membrane emmpPSA

pneumatech

Pure air . Pure gas



Conclusion

= Pneumatech offers two calculation tools to help you select the best technology for your application.

* Quick estimation tool
- A conservative tool designed for fast estimation of membrane vs. PSA technology.

* Full estimation tool
- Designed to take all factors into account to give the most accurate ROI possible.

= Contact Pneumatech to learn more.
* Benjamin.Smith@Pneumatech.com

pneumatech

Pure air . Pure gas



Best Practices EXPO Contest

Which system is typically better for higher purity

Play for a chance to win a FREE Full applications?
Conference Pass to the Best Practices 2024
EXPO & Conference!! This is a $675 value! This
contest is open to factory personnel,
compressed air distributors, utility incentive A

programs and engineering firms. Exhibiting and

sponsor companies are not qualified. Winners ° M em b rane
will be randomly selected from those who
submitted a correct answer and notified
tomorrow via email.

* PSA

Please submit your answer in the upcoming poll
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Best Practices EXPO Contest

Which system is typically better for higher purity

Play for a chance to win a FREE Full applications?
Conference Pass to the Best Practices 2024
EXPO & Conference!! This is a $675 value! This
contest is open to factory personnel,
compressed air distributors, utility incentive

programs and engineering firms. Exhibiting and A
sponsor companies are not qualified. Winners
will be randomly selected from those who
submitted a correct answer and notified
tomorrow via email.

* Membrane

Please submit your answer in the upcoming poll P ®
y pcoming p g PSA
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Selecting PSA vs. Membrane Nitrogen Generation
Systems

Q&A

Please submit any questions through the Question Window on
your GoToWebinar interface, directing them to Compressed Air
Best Practices Magazine. Our panelists will do their best to
address your questions and will follow up with you on anything pneumqi'ech
that goes unanswered during this session. Pure air . Pure gas
Thank you for attending!

Sponsored by
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Thank you for attending!

The recording and slides of this webinar will be made
available to attendees via email later today.

PDH Certificates will be e-mailed to Attendees within 2 days.

COMPRESSED AIR
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October 2024 Webinar
How to Interpret Audit Data and Improve Your Compressed Air System

Sponsored by

Mauricio Uribe ROGERS
Compressed Air Consultants AMACHINERY

Keynote Speaker COMPANY, INC.

rogers-machinery.com

Thursday, October 10, 2024 — 2:00 PM EST
Register for free at
www.airbestpractices.com/webinars
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