4 Ways to Manage Increased Demand

Paul Edwards, Compressed Air
Consultants
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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 Wehbinar will be made
available via email after the webinar. Please address
any other questions to Compressed Air Best
Practiceslthmugh 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

Sponsored by

/A FoURTS | A\ FELLIOTT

= I B 4 === e

B H“( DD AT (F REQ
Dol TAu Lo
EXPO & CONFERENCE CABPEXPO.COM
COMPRESSED AIR / VACUUM / COOLING


http://www.airbestpractices.com/

/A rcuRms

AIR COMPRESSORS

TRUSTED AND
DEPENDABLE

AIR COMPRESSORS

MANUFACTURED
IN ST. LOUIS, MO

SINCE 1854

COMPRESSED AIR

J

A=

Handouts

Aftermarket Solutions

How Can an Airend Rerate Decrease Your Operational Costs?

Rerating an airend offers the ability by 30-50% through ch some of
the internal components of the compressor, but without replacing the entire skid assembly. While
centrifugal compressors are able to operate within a specific range, their capabilities are limited by
the conditions they were designed for when the compressor was nitially manufactured

To rerate an airend, changes are made to an

existing compressor package 10 increase:

* Design flow capacity 10-Yesr Costfor Operstiog an
A Compressor

» Design discharge pressure

- Efficiency

Benefits of an Airend Rerate

+ Minor adjustments can make a significant impact on
discharge pressure

+ Lower upgrade cost in comparision 1o an entire new unit.

- If the entire airend is replaced, original airends can be kept
as emergency spares.

+ Lead-ime is much shorter compared to new equipment

+ Purchase can categorized as maintenance rather than
capital budget.

Derate-Another Option

Itis important to note that a derate is also an option. When a compressor is t0o large for a given
application, it can blow off excess capacity, wasting energy by compressing air that is not needed
The unit consumes more energy than necessary, resulting in increased utiity costs. With electricity
being the largest cost area assoclated with operating an air compressor, this s significant, Derating
airend components can better suit current site conditions by adjusting capacity and adjusting
discharge pressure to save power.
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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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4 Ways to Manage Increased Demand
Introduction by

Compressed Air Best Practices® Magazine

Sponsored by
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About the Speaker

It's about money, not about air

 President and Owner,
Compressed Air Consultants
since 2003

« 39 years of experience in the

compressed air industry Sponsored by

 Former Marketing Manager, /A FouRmS | /A FEIeTT

Product Manager, Ingersoll
Rand

«Started up IR’s audit
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Four Ways to Manage Increased Demand

Increased
Demand

Root Cause
Analysis

Ignore
It
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Measure and Do
Nothing

Solve in Supply

Proactively
Manage
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Four Ways to Manage Increased Demand?

Increased
Demand

Root Cause
Analysis

Solve in Supply

Proactively
Manage

Ignore Measure and Do
It Nothing
Buy Rent
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Four Ways to Manage Increased Demand?

Increased
Demand

Root Cause
Analysis

Solve in Supply

Ignore Measure and Do
It Nothing
Buy Rent

COMPRESSED AIR

Proactively
Manage

Repair

Productivity Gain

Op Costs
Capital Avoid
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Managing Demand — Compressed Air Challenge

Potentially Inappropriate Uses

Suggested Alternatives/Actions

Clean-up, Drying, Process cooling

Low-pressure blowers, electric fans, brooms, nozzles

Sparging

Low-pressure blowers and mixers

Aspirating, Atomizing

Low-pressure blowers

Padding

Low to medium-pressure blowers

Vacuum generator

Dedicated vacuum pump or central vacuum system

Personnel cooling

Electric fans

Open-tube, compressed air-operated
vortex coolers without thermostats

Air-to-air heat exchanger or air conditioner, add thermostats
to vortex cooler

Air motor-driven mixer

Electric motor-driven mixer

Air-operated diaphragm pumps

Proper regulator and speed control; electric pump

ldle equipment*

Put an air-stop valve at the compressed air inlet

Abandoned equipment**

Disconnect air supply to equipment
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Estimating Reductions

Measure it
- Flowmeter or Pump Down

Model It
- Specs + Instrumentation

Take the Time To Understand/Study It
- Know What you Don’t Know

MODEL REGULATOR SETTING ABOVE PNEUMATIC CONVEYING LINE
PRESSURE
Class 1 Rotor Clearance Class 2 Rotor Clearance
5 PSIG 5 P3IG
MD20, MD40
' {14-18 SCFM) {14-18 SCFM)
5PSIG 10 PSIG
MD75, MD139
' (14-18 SCFM) (20-24 SCFM)
MD280, MD400, 5PSIG 15 PSIG
MDS00 (14-18 SCFM) (25-30 SCFM)
JEST PRAGTICGE
E;)_J J
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Managing Demand

- Principle 1 — Perform Root Cause Analysis
- All Audits #
- Root Cause Analysis Requires Scope of Work Specific to the System
- Specific to the System = f(process, plant, people)

- Principle 2 — Reduce Demand
- Beyond Leaks
- Principle 3 — Spill/Combine Systems when Excess Capacity is Available

- Principle 4 — Familiarity Breeds Blindness
- A Second Set of Eyes
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Principle 1 — Root Cause Analysis (Prescription without Diagnosis.....)

Low Air Pressure is often Misdiagnosed as Insufficient Capacity

PREHEAT
COOLER AND KILN AND TOWER
\
VE't PREBLEND
Initial Problem Low \vAvlet
Air Pressure
BAGHOUSE
AND AC
ROOM
P
FINJSH
MILLS MAIN
AC
ROOM
NC Valvegxi VVlet
Wet Air Despite Desiccant Dryers
PACK HOUSE PACK 125 psig compressors 88-90 psig Mill Air
v :Load Out Silo PSI 78 psig

> No Back Up for Pack House Air System

istpractices
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Root Cause Analysis — Be Involved in the Scope of Work

Discharge Pressure From Baghouse Compressor (Black)

PSI Pressure at the Tank on the Upper Silo (Red)

110
Compressor
Controls do not
respond to Silo area
events
o8 [~
—
86 [~
74
62 [ . .
The differential
between compressor —
supply fluctuates 15 i .
Psid to 35 Psid Silo PSI 56 psig
50
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The Cost of a Misdiagnosis can be substantial

Capital Costs
$150,000 vs.
$3,000

| D Pack House
Petes Plug

Silo Entry Proposed

Annual

Separator

I %ﬂ
Separator _Separator | L
|5 - — S e
Second 3 Inch line LJ
N
ATD

................

Operating

Costs
i | $50,000 vs. $0

i P To Silos 65, 66
% Cross Connec tto 25

) HP Compressor
Silo roof System, Normally
Close

EANMV & LUV
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Principle 2 — Reduce Demand, Beyond Leaks

Leaks are great “Quick Hits” but often not the largest opportunity
Case History 2 — “Out of Air”

. . Application Current Proposed Savings

- Did they really need more capacity? Application 1 1078 0 078
Application 2 1745 618 1127
Application 3 150 25 125
Application 4 291 50 241
Application 5 249 175 74
Application 6 135 140 -5
Application 7 44 44 0
Application 8 50 50 0
Application 9 50 50 0
Application 10 486 486 0
Application 11 5 0 5
Application 12 963 963 0
Application 13 213 167 46
Application 14 40 20 20
Application 15 127 0 127
Application 16 0 500 -500
Leaks 98 48 50
Total 5723 3336 2388

' COMPRESSED AIR_
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Principle 2 — Demand Reduction, The Usual Suspects

Blower Type Air Kni

Air Motor Mixers,
Corrugated Paper
Chile

Direct Cooling
Cement,
Finland

Panel

Panel
Coolers
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Principle 2 — Demand Reductions, Industry and Site Specific

o Off \
e Preheat — Consuming Air
e Cool Down — Air On

protects dolomite Brick

SOl

£ @ Logictoopen Steel, Pennsylvania
N N TBD \=/ y

_______

Cooling

161 CFM

|
Control Valg : T
79 |
Plant % @ ||| :
Air |
Orrﬂc | | Tankis
e : held at
50% full.
Sparging, Chemical, 204k Qm%c _
Singapore (O ) =
167 m3/hr
REVT ) | =
DL ‘ 83 V=

airbestpractices.com

Air used to keep inner tube from
» Shutdown — Compressed air collapsing. Compressed air preferred
due to dryness. Blower air acceptable

—~35M—

Diaphragm Pump AODD
Ajr Congumption
Reducton Corrugated Paper, Cal
| ' | 45 cfm
Improve

Replacs

Mechanical
Pumps

Electric Motor

Driven Diaphragm

Pumps

Reduce PSI, level

Peristattic Pumps Fuzzy Controls e

\

} 3

Internal Leaks
o Cement, Slovakia
) 150-250 M3/hr

(preventative)
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Principle 2 — Demand Reductions, Industry and Site Specific

From Tank
22 ° Open

P —

A

l‘
=

LP system J
SES S

Aeration, Greece
200 M3/hr

LW
airbestpractices.com
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Sparging/Cooling
Aluminum
New York

300 CFM Average

Roll Bath

Process Chiller

Roll Bath
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Principle 3 — Source Excess Capacity from Other Systems

Existing CA Process Flow Diagram

System A System B System C System D
307 Scfm Intake 3,058 Scfm 2283 Scfm 2,283 Scfm
Capacity Intake Capacity lnta’ke Capacity Intake Capacity
0 Scfin 1,026 Scfm 2283 Scfm 1,256 Scfm
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Principle 3 — Source Excess Capacity from Other Systems

System A

Proposed CA Process Flow Diagram

System B

System C

System D

| AB Control | AB Control | ABControl | th [ AB Control |
el (R TR S N | I R Ll bz Ethemet . L ke
L gntvolNet L antrolNthg ,,EL"?[M' I{I_DA Ethernet I/P |
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Airin Unloading ]
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g Scfm
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Principle 4 — Familiarity Breeds Blindness.

“Familiarity may breed contempt; but perhaps it would be more
truthful to say that familiarity breeds blindness”

e y
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Managing Increased Demand — Organizational Considerations

- Why has demand increased?
- Whose sphere of control is that In?

- Should they be involved the improvement process?
- (Access ROI Money vs Discretionary Money)

COMPRESSED AIR
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Managing Increased Demand — Organizational Considerations

- Why has demand increased?
- Whose sphere of control is that In?

- Should they be involved the improvement process? WE HAVE MET

- (Access ROI Money vs Discretionary Money) A;’;ﬁg’:gﬁys.
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Summary

- Managing Increased Demand
Ignore
Measure and Do Nothing
Solve in Supply
Proactively Manage = Root Cause Analysis
- Audit Specific to your Process
- Reduce Demand
- Spill/lcombine with Other Systems
- Familiarity Breeds Blindness
. Make Sure the Root Cause of the Increased Demand is Involved (Production/Process)

COMPRESSED AIR
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About the Speaker

 Applications Engineering
Manager, FS-Elliott

8 years in both Aftermarket

and New Equipment

Applications Engineering

JD Schroeder Sponsored by

FS-Elliott /ﬁ\@lm ‘AM
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HOW TO ADDRESS WHEN YOUR AIR
SYSTEM HAS INCREASED DEMAND

December 1st, 2022
JD Schroeder, FS-Elliott Co. LLC

FSELLIOTT
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Summary

* Managing Increased Demand:
* Decaying existing capacity or new process?
* Where is the demand coming from?
* Temporary
* Permanent
* Temporary Measures
e Rental Air
* Permanent Measures
e “Rerate”

* Replacement Units
e Additional Units




How to Address When Your Air System Has
Increased Demand

* Where is your need for air coming from?

* Decaying capacity — “I'm not getting as much as | used to”
* Leaks
* Aging equipment
e Climate Change

* New Process or Increased Demand

* Temporary: short term process or demand increase
* Permanent: New process, increased demand



How to Address When Your Air System Has
Increased Demand

Decaying Capacity Additional Demand

Maintenance Rental

Temporary Overhaul
Demand Increase Rental

Rerate
Permanent Replacement

iy Replacement

Demand Increase Additional .

Additional




Decaying Capacity

* Air Audit and System Review

* Decaying equipment
e Short term: maintenance programs, overhauls, rentals
* Long term: rerate, replacement, additional




Rental Air Compressors

* Rental air is an option for a temporary addition or replacement of air
capacity

e Usually diesel powered
* Can run into issues with environmental regulations

* Very high running costs:
« EX: 700 HP Diesel compressor can cost in excess of $4,000 per day in diesel alone



New Process or Increased Demand - Rerate

* Rerates are increasing the capacity of existing compressors by changing
the aerodynamic components

e Similar to motors, many installed compressors are not the max the frame
can handle

* Can increase design flow capacity, design dlscharge pressure, and/or
increase compressor efficiency .- o




New Process or Increased Demand - Rerate

* Rerates allow for:
* Lower initial cost than a new compressor
Shorter lead times
* Minimal down time during the upgrade
Limited civil/infrastructure change costs
» Keep existing spares useable
Extend the life of an existing asset
* Can sometimes be used in a maintenance budget.




Rerate — Real World Example

Automotive Manufacturer Rerate

Original Spec Proposed Rerate
Inlet Flow Rate 4000 CFM/airend] 5600 CFM/airend
Discharge Pressure 150 PSIG 150 PSIG
Airend Power Reguirement per
Airend 1015 HP 1207 HP
Currently Installed Driver
Nameplate Horsepower 1250HP No change required
Capacity increase (per airend) 1600CFM / 40%
Total Capacity Increase 8000 CFM / 40%

Inlet Filters and Unloading Silencers were also upgraded to accommodate the rerate



New Process or Increased Demand - Rerate

Drawbacks:

* Compressor frame may already be at its max capacity, so
a rerate may not be possible.

* If compressor components outside of aerodynamic parts
are worn out, additional major components may also
need to be replaced increasing the capital cost.

* Motor replacement may be needed, which could
increase capital costs to a level where replacement may
be more feasible



New Process or Increased Demand - Replacement

* |f existing compressors are deteriorating significantly
or no longer able to effectively meet demand

* Consolidation of units may be best depending on plant
demands and efficiency requirements

* Maintenance costs can be reduced significantly with
newer equipment.

* Replacement allows for use of improved technology
and efficiency
* Lower mechanical losses
* Heat of Compression

* Improved inlet valves (Inlet Butterfly Valve vs Inlet Guide,
Vane) !

* Improved aerodynamic part designs




New Process or Increased Demand — Additional

* Major expansion or additional heavy air demand applications
have been added to your system.

* Existing compressors are suitable condition, but not quite
enough air.

* When combined with replacement, allows for optimization of
machine sizes and sequencing based on air usage (mixture of
unit sizes and configuration).




THANK YOU
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4 Ways to Manage Increased Demand
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 /\ FSCURTS | /A oOTT
that goes unanswered during this session. /\ ‘/\@L
Thank you for attending!
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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.
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December 2022 Webinar
Compressed Air: Reliable Source for Nitrogen Generation

Sponsored by
Loran Circle . ROGERS

Circle Training and Consulting MACHINERY
Keynote Speaker COMPANY, INC.

Thursday, December 8, 2022 - 2:00 PM EST
Register for free at
www.airbestpractices.com/webinars
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