


A Taste of Things to Come
What would happen if you operated your electric utility like you run your compressed air system?

1. Throw out the national electric code
2. Take the nameplate off electric motors and starters
3. Get rid of circuit Breakers, Transformers, capacitors, starters, etc
4. Buy electric using equipment at any voltage or amps including primary voltage. That's what you have, 

that's what you can take... right?
5. Always alter the supply in order to make a particular application work if anyone in production thinks 

that is a good idea
6. if you take a user is important, install a rheostat for the operator to play with period if it's not critical 

don't put in anything.
7. Use one wire size for all applications regardless of voltage and amperage. Let the stores department 

determine the size of connection items based on lowest price. Remember, if it doesn't work, the supply 
can be altered

8. Assign the local power company responsibility for how the production equipment works. Give all the 
production personnel the phone number of the local power plant. If they can't force it to work the way 
that production wants it, ask them to build a new power plant.

Scot Foss, 1993
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Why Do Systems Run So Poorly?
Who and How are Decisions Made?    

• Keep it running and keep the phone from ringing
• Control Maintenance Cost
• Anticipate and Prevent Failure

➢Insufficient Analysis

For every complex problem, there is a 
solution that is simple, neat and wrong. 



Why Do Systems Run So Poorly?
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What drives the compressed air system?  
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What Drives the System?

• Demand Drives the System
• The Compressors are always operating in response.
• What drives Demand

• The Process
• The People who Design the Process



“Optimizing” an Air System
• Optimizing an air system is ultimately an engineering problem.  

• How you define the problem determines the answer. 

• If demand drives the system, then demand likely should be analyzed along with the distribution 
system and with supply 

Principle # 1.  Analyze supply, distribution and demand 
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The Value of Independence

• How Likely are Brand Specific Auditors going to recommend a competitor’s machine?  
There are cases where an OEM doesn’t have an offering.  

• 100 HP, oil free screw compressor – FS Elliot
• 300 HP, two stage flooded screw compressor – Atlas Copco



Is there a Conflict of Interest?  
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Limited 
Demand Side

Single Source 
Vendor

Equipment Bias Equipment Line 
Limitations

Project Cost 
Escalation

Sole Sourcing Project Packing

Its medicinal qualities are identical to Aspirin 
but it is way more expensive!



Automated Surveys
• What are Automated Surveys Designed to Do?
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The Implication -  
Corporate Perspective

• Why not let All Plants do their own thing?   Money

Principle # 3.  If outsourcing, use impartial, highly competent 
auditors.  If using OEMs, create standards and processes that 

insures unbiased recommendations.  



What is the cost of a miss?  
• If Demand drives the systems, what is the cost of a “miss”?  

• $150/cfm/year = 74 €/m3/hr/year
• Previous Example - $16,000 per year

• Are the largest demand side opportunities “leaks”? 
• In some industries, yes.  In most, no.   

Demand Components SCFM 

Current Proposed Savings Curr Prop Curr Prop

Ready Mix System
Dust Collectors 251 123 128 251 123 0 0

Air Pads and Air Assist 260 168 92 131 89 0 0

Bag Cleaning 46 17 29 39 11 0 0

Miscellaneous 171 171 0 155 155 228 0

Leaks 122 40 82 122 40 122 0

Totals 850 519 698 418 350 0

Grout System
Dust Collectors 19 12 7 8 0 0 0

Air Pads and Potential Blown Solenoid on Air Assist 116 20 96 116 0 116 0

Air Assist and Productive Load 23 73 (50) 0 0 0 0

Leaks 58 25 33 58 25 58 0

Totals 216 130 182 25 174 0

Plant Wide 1,066 649 417 880 443 524 0

1st Shift 2nd Shift 3rd Shift

Principle # 4.  Put the Cost of an Audit in Context with the cost 
of a “Miss”.  Use ROI as the basis for the Project



Large Systems are Not Immune
• Consider the financial impact of ignoring demand reduction opportunities



Financial Drivers

• What buckets of money can fund an ROI project?

• Cast as wide a net as possible.  The greater the savings, the greater the improvement.  
Use Production’s Money, not Maintenance and Engineering  

Principle # 5.  Use Every Source of Savings to Fund the Project

Financial 
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Operating 
Cost

Productivity 
Gains



Financial Drivers – Operating Costs

• Example:  Producer of packaged dry-mixes, tile-setting products, exterior wall systems, related specialty products, and 
specialty 

• Current:         5 Compressors  Running
• Proposed       2 Compressors Running

Operating 
Cost

Power/Energy
Production 
Repair/Mtn

Single Pass 
Water

Rentals Repair/Mtn



Financial Drivers 
Rental Compressors

• Corporate Led Programs – Start Here

• Usually, the highest ROI projects along with productivity 

• Everyone Learned to live with the Production Interruptions
• Wet Air
• Pressure Fluctuations

Current Proposed Savings

Compressors Running 14 9 5

SCFM 8,828 4,004 4,824

Current Proposed Savings

Power 849,760 517,190 332,570

Outside Mtn and Repair 100,000 85,000 15,000

Internal Mtn 0 0 0

Lubricant 29,358 12,943 16,415

Dryer Maintenance 25,000 25,000 0

Rental Compressors 288,000 288,000

Rental Dryers 108,000 108,000

Rental Diesel Compressors 148,220 37,055 111,165

Diesel Fuel 248,832 248,832

1,797,170 677,188 1,119,982



Financial Drivers- Maintenance
Less than Fully Informed Risk Aversion is not a good business strategy.  

The biggest opportunities are:
• Condition Based Maintenance for Lubricant and Airends.  Not Time Based
• Quality Non OEM Lubes (Risk/Reward)

• High quality Lower Cost Lubes do Exist
• 12,000-16,000 hours

• Oil Purification
• Plants with 70,000 hours without changing lubricant
• Reduced particulate to the airend bearings (Improved airend reliability and life) 



Financial Drivers – Capital Spending

Capital 
Avoidance

Most Supply 
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Capital Avoidance
• Demand Reduction while combining systems

Profile #1 - Normal Operation - Average Demand

1 Gardner Denver 500 HP single-stage AH#1 2,459 500 66 2,184 97.1% 2,121 68 578 4,160 0.88 431 3.67

2 Gardner Denver 300 HP  single-stage AH#2 1,481 350 42 1,315 0.0% 0 0 0 4,160 0.88 0  

3 Gardner Denver 500 Hpsingle-stage AH#2 2,118 500 65 1,881 100.0% 1,881 60 511 4,160 0.88 381 3.68

4 Gardner Denver 500 HP single-stage AH#3 2,118 600 70 1,913 0.0% 0 0 0 4,160 0.91 0  

5 Gardner Denver 500 HP single-stage AH#3 2,118 400 70 1,913 0.0% 0 0 0 4,160 0.89 0  

6 Gardner Denver 350 HP single-stage 1,481 350 42 1,378 0.0% 0 0 0 4,160 0.89 0  

7 Gardner Denver 40 HP single-stage 4th floo FM 200 400 50 186 0.0% 0 0 0 460 0.89 0  

8 Gardner Denver 40 HP single-stage 200 40 50 186 0.0% 0 0 0 460 0.89 0  

9 0 0 0 0 0 0.0% 0 0 0 460 0.89 0  

0 0 0 0 0 0.0% 0 0 0 0 0.85 0  

12,175 3,140 Total 10,957 Total 4,002 128 1,089 813 3.67

Current

Proposed



Financial Drivers - Productivity
• Disproportionate Return on Investment

• Air Pressure or Air Quality Creating Throughput or Scrap

Productivity 
Gains

Throughput
Product 
Quality

Risk and 
Uncertainty

Enterprise 
Wide Air 
System 

Understanding



Productivity Gains – Case History
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Compressor Room Solutions
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Data Driven Analysis

Compressor 

Controls do not 

respond to Silo area 

events

The differential 

between compressor 

supply fluctuates 15 

Psid to 35 Psid
Silo PSI fell to 52 psig
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Compressed Air Consultants

Rinker Compressed Air Entry
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Second 3 Inch line

Silo Entry Proposed

Silos 11-13

Silo roof
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HP Compressor

System, Normally
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$50,000 vs. $0Capital Costs 
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Productivity – Case History
• Productivity Gains can be larger than energy

• Midwest Plant burns Waste fuels and waste materials 
• Air used for Atomization on the Alternative Fuels Burner

Fuels

Compressed Air



Preliminary 
Assessment Audit Detailed Design Project 

Implementation

The Improvement Process



Preliminary 
Assessment Audit Detailed Design Project 

Implementation

The Improvement Process

• The Audit is the Roadmap

Principle # 6.  Create an Appropriate Structure for the 
Improvement Process  



A Better Process - Design

• Detailed Design 

– Reduces the risk of cost over runs and missed deadlines

– Purpose is to create bid documents that define internal or external scope of work to 

implement the project



Existing Compressed Air System

                       

August 22
nd

, 2019: 

Drawn By:  Greg Whitaker:  

Existing CA System

Existing Compressed Air System

It's About Money, Not Air



Compressed Air 

Consultants Inc.

Scale: ½         

IR
 C

o
m

p
.

#
1

IR
 C

o
m

p
.

#
3

GD 20/20
Sequencer

4
" 

to
 P

ro
d

u
c
ti
o
n

A
re

a
 L

o
o

p

3"

3"

3"

3"

3"

3"

3"

3"

2"

2"

2"

3"

3"

½ 

½ 
4'.10 ½  W x 6'.11 ½  H 

(Opening)

IR After

Filter

IR After

Filter

2" Ball

Valve Typ.

Drawing # CAC-USPSRDNC-M001

2
7

'-
6

"

22'-10 3/8"

3
'-
5

"

8
'.0

" 
X

 6
'.
0

" 
O

p
e

n
in

g

H
W

S

H
W

R

C
W

R

C
W

S
10'.0" FTB

1'-0"

 Steel Fab.1060 Gal.

Vertical 150PSI Air Rec.

Tank Model # A10132*
NC

NC

NCNC

4"

NC

8
"

11" 1'-1"

8
"

IR #1

Mod #R75iTAS-A115

Ser # VK1010U11276

460/3/60

TPA 148

455 CFM

(Internal Dryer)

Startup Date 6/4/2013

QSI #3

Mod# QSI-370i

P/N# QSI-370i-416434

460/3/60

75 HP

Manufacture Date2/18/10

Startup Date 3/30/10

 IR #2 Mod# SSR-EP100

Ser# F6577U92324

100HP 460/3/60 

TPA 140

446 CFM

#1 IR Hydroguard

Mod# HG1000

Ser# 932HG519

460/3/60 @ 10.5A

22.8LB R22

Startup Date 1993

#2 IR Hydroguard

Mod# HG1000

Ser# 932HG518

460/3/60 @ 10.5A

22.8LB R22

Startup Date 1993

2" 2"

2"

2"

2"

2"

2"

2" 2"

2 ½ 

4"

4"

4" 4"

4"

4"

2 ½ 

2"

4"

#3 
Dryer

?

½ 

100 ft. from 

Compressor room 

to MCC

 #4 Parker Refrig. Air  Dryer

Mod. #DRD-500

Ser. # 3863390001

460/3/60, 500 SCFM

 Parker Mist-XL Filter

Mod. #XL-500

Ser. #100600559
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#31 15A CB and Install 30A CB 
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Install  3" BFV and 3" x 

10" Flex Joint in Riser

New 400 Amp. Fused 

Disconnect w/Class J 

400A Fast Acting Fuses  

                       

3"

3"

New #1, 3" Conduit w/ 3C, 350MCM, 1G, 1/0, 

THHN Stranded Copper 90C Rise. Contractor to 

remove existing #28 200A CB and Install 400A CB

  
  

  
  

  
  

  
  

  
  

  
 

 New Remote Automation 
Panel 24 W x 24 H x 12 D. 
Provided By Automation 

Vendor. Installed By 
Electrical Contractor

                       

                                              

1"

1"

1"

Phase 1 & 2 As Built Drawing

Greg Whitaker 2/15/2020



Mechanical Description
1. *Install cross tie piping from the Downcomer to the Plant Air Systems (Action Item #14 and 

#15) 

The Downcomer air compressors will be shut down 

during the plant outage.  The Downcomer wet 

header needs to be cross-tied to the wet header on 

Compressor C for the plant air system. This work 

must be completed during the scheduled Jan / Feb 

2005 shutdown. Authorized plant personnel need to 

be contacted in order to lock and tag out the two 

(125 HP and 150 HP) Gardner Denver compressors 

supporting the Downcomer system.  The drain on 

the wet receiver should be opened in order to de-

pressurize the Downcomer piping system.  Cut the 

3” main wet header for the downcomer system 

directly downstream of the 1,060- receiver.   Butt 

weld a 3” factory tee into the main downcomer main 

header.  Install a 3”, full port bronze ball valve.  

Close the new 3” ball valve once it has been installed.     

 

A 3” full port ball valve will also have to be installed 

on the wet header downstream of Compressor C. The 

3” valve will also have to be installed during the plant 

shutdown.   

Before 

work can 

start, the 500 HP Compressor C will have to be shut 

down and electrically locked out.  The isolation valves 

as outlined in the adjacent picture must also be locked 

out.  Saddle a 3” section of galvanized piping at a 45-

degree angle to the wet header for Compressor B.  

Install a 3”, full port bronze ball valve.  Close the new 

3” ball valve once it has been installed.     

 

 

 

3", schedule 40, 

galvanized 
piping w/ Bronze 

full port ball 
valve 

 

3", Schedule 40, 
galvanized 

piping w/ bronze 

full port ball 

valve.

 These valves must be locked out before

Welding in new 3" isolation for Downcomer spill



The Process

• Project Management 

– Don’t Skimp   Hire the right team  

Preliminary 
Assessment Audit Detailed Design Project 

Implementation



That Process was Inadequate

• Originally Running on 11 Compressors + 1 Portable
• After implementation, running on 5-7
• Three Years Later, Running on 10 Compressors

 Compressor Allocation Summary - Proposed 1st shift

Summer Spring/Fall Winter

% Average % Average % Average

Compressor Capacity HP Output Capacity HP Output Capacity HP Output

Compressor A - 250 hp 100% 264 1,053 0% 0 0 100% 264 1,219

Compressor B -350 hp 0% 0 0 100% 340 1420 0% 0 0

Compressor C - 500 hp 100% 558 2,282 100% 558 2461 100% 558 2,641

Compressor D -250 hp 100% 264 1,053 0% 0 0 0% 0 0

Pack House Compressor 75 HP 100% 82 292 100% 82 315 100% 82 339

Air Cannon Comp. 1 25 HP 0% 28 0 30% 20 30 100% 28 106

Air Cannon Comp. 2 25 HP 0% 28 0 100% 28 99 0% 0 0

Downcomer Comp.1 150 HP 100% 175 695 100% 180 750 100% 180 804

Downcomer Comp. 2 150 HP 0% 0 0 0% 0 0 0% 0 0

New Baghouse Comp. 1 60 HP 0% 0 0 0% 73 0 82% 73 260

New Baghouse Comp. 2 60 HP 0% 0 0 100% 75 296 0% 75 0

6 Desiccant Air Dryers 0% 0 0 0% 0 0 0% 0 0

* Based on Scfm delivered to the system

Total 1,399 5,375 1,356 5,370 1,260 5,368

Scfm/Hp* 3.84 3.96 4.26

HP Savings 643 686 782

Excess Capacity 2,743 3,388 4,027



That Process Wasn’t Adequate

370%

5%

10%

15%

20%

25%

30%

35%

40%

45%

1 2 3 4 5 6 7 8 9 10 11 12 13

Potential Savings (%) On Original Audit vs Re-Audit (10 year gap)

Original Recent

• Partial Implementation, Didn’t Sustain the Savings Stream or Both
• Average $56,000/year loss



Optimization - Sustainment

38

• Step 1
• Execution of Complete Project to Capture all Savings with Monitoring and Verification
• Outsource to reduce performance and installation risk

Audit Project Design Implement
Desk 

Assessment
Problem

Small 

Adjustments
New Actions



Optimization 
Sustaining the Savings

1. Quicker Feedback and Course Correction
• Require Realtime KPIs in the future

39



Optimization 
Sustaining the Savings

2. Convert “Tribal Knowledge” to Paper/Electrons
A. System Design Considerations - (Records)
B. Training operators on Supply and Demand as Needed
C. Reminders

3. Compressed Air Team
A. Production, Process, Maintenance Engineering
B. The goal is cultural change, not X meetings per year

40



Summary
1. Analyze supply, distribution and demand
2. You can’t overpay for competence
3. If outsourcing, use impartial, highly competent auditors.  If using OEMs, 

create standards and process that insures unbiased recommendations
4. Put the Cost of an Audit in Context with the cost of a “Miss”.  Use ROI as the 

basis for the Project
5. Use Every Source of Savings to Fund the Project
6. Create an Appropriate Structure for the Improvement Process  

including post project 

It’s About Money, Not About Air
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