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What is an In-Plant Training? Energy Efficiency &

Renewable Energy

 |In-Plant Trainings (INPLTs) are system-specific workshops led
by Better Plants experts that train participants on how to identify,
Implement, and replicate energy-saving projects.

« Better Plant partners host an on-site, three-day training at one
of their facilities, and invite others to attend.

* The training traditionally focus around a topic such as:
— Compressed air

Better
— Motor-driven systems.

®
Plants
— Process heating U.S. DEPARTMENT OF ENERGY
— Pumps

— Energy Management/ISO 50001

2 | Advanced Manufacturing Office eere.energy.gov



What is an In-Plant Training? Energy Efficiency &

Renewable Energy

e Technical expertise gained through the INPLTs help
companies overcome common, critical barriers to adopting
energy management practices and technologies, such as
lack of technical expertise and insufficient senior
management buy in for implementing energy-saving
projects.

» Personnel from other facilities within the company, as well
as from other companies in the area and suppliers, may be
Invited to attend.

e Since April 2011, DOE has conducted 40 INPLTs that have
attracted about 765 participants and led to the
identification of close to 2.7 TBtu in annual energy savings
and more than $14 million in associated cost savings
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The Facilitator ENERGY | cooaracie toers

« Frank Moskowitz — Draw Professional Services
— Qualified AIRMaster+ Specialist
« AIRMaster+ and LogTool Compressed Air Assessment Tools

— Compressed Air Challenge Instructor for Fundamentals & Advanced
Workshop

— Instructor for AIRMaster+ Qualified Specialist Workshop
— DOE Compressed Air System Energy Expert
* In-Plant Training & Save Energy Now Assessments

— Co-Vice Chair ASME EA-4 Energy Assessment for Compressed Air
Systems
— International Standards Organization Technical Advisory Group Member

» Air compressors and compressed air systems energy management
— Contact Information:

» fmoskowitz@drawproservices.com

* 602-809-4195
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mailto:fmoskowitzW@drawproservices.com

TOday,S Agenda Energy Efficiency &

Renewable Energy

Overview — Compressed Air System Energy Savings

Planning for the Assessment

Baseline Measurement

Compressed Air Energy Opportunities

Software Tool — LogTool

Software Tool — AIRMaster+

Agenda
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Overview

Compressed Air System Energy Savings




Compressed Air Systems 5 e | B By

TOtaI COSt Of OWHEI’ShIp ENERGY | renewabie Energy

e Equipment cost and
maintenance cost
represent only a small part
of the total cost of
operating a compressed
air system.

Equipment _
Maintenance

Electricity

Source: Compressed Air Challenge®

 Electrical cost usually
exceeds 75% of the total
operating expense.
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Compressed Alr is Inefficient ENERGY | nonaratie trony

Compressed Air
Delivered by
Compressors

Electricity
Consumed by the
Compressor

elivered Compressed Air is only 15%

»Compressed Air’s Inefficiency:
=85% of the power of the prime mover is converted into an unusable
form of energy (HEAT)
=And to a lesser extent, into friction, misuse and noise
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Typical Components of Demand Enerqy Efficiency &

Renewable Energy

Artificial Inappropriate
Demand Uses
10-15% 5-10%

Leaks
25-30%

Production
50%
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Compressed Air Versus Other Energy .. oo | enerqy Eficiency &

Sources ENERGY | renewable Energy

« 1 hp air motor = 7-8 hp of
electrical power

— 30 scfm @ 90 psig is

required by the air motor HP 4

— 6 - 7 bhp at compressor 2]
shaft required for 30 scfm 0

— 7 - 8 hp electrical power
required for this

8-
6

Input Power to Electric Motor

@ Shaft Power required by
* Annual energy cost fora 1 hp Compressor

air motor versus a 1 hp electric m Power Losses and Usefull Work
motor, 5-day per week, 2 shift
operation, $0.05/kWh

e $1,164vs. $194
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INPLT — Planning for the Training Assessment

Compressed Air System Energy Savings
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Compressed Air System

Energy Efficiency &

Planning for the Assessment Renewable Energy

1.
2.
3.
4.

System Approach
Block Diagrams
Key Issues

Energy Costs/ Assessment
Costs
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Compressed Air Systems Approach

Energy Efficiency &

plant efficiency: energy >> product ENERGY | renewabie Energy

Energy Compressed Product
Electricity Power House / Air

Compressor Station Manufacturing Plant

l l

Producers of Compressed Air Consumers of Compressed Air

+ 1

@uce Air More Efficiently Use Less Compressed AD

Total Energy Savings

There are two basic ways to reduce the energy consumption of a compressed air
system: produce compressed air more efficiently; and consume less compressed air.
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Energy Efficiency &

Renewable Energy

* Improve Compressor Control
* Reduce System Pressure
* Reduce Air Demand
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Increase Productivity While Saving

Energy Efficiency &

Energy Renewable Energy

o Compressor manufacturers spend a great deal of money
to obtain optimum efficiency of their individual
products.......

—only to see much of the energy savings squandered in
a poorly designed and managed system.

* The following information can increase your productivity
while Saving Energy
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Reduce the number of compressors .. coumenror

Energy Efficiency &

at redUCEd Capacrty ENERGY | rencwabie Energy

* Base load as many compressors as possible.

Compressor

#1
110 " T Compressor

#2
105 | Compressor

#3
100 —— Compressor

#4

Pressure ( psig)
\O
wn
|
|

o
>
|
|

0
wn
|
l

Production minimum requirement

o0
S
|
|
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Reduce the number of compressors .. coumenror

Energy Efficiency &

at redUCEd Capacrty ENERGY | rencwabie Energy

» Use Automation with single setpoint control scheme

110 "
105 — | T Unload pressure ~— T
? 100 Single set point control pressure
o
g o5 [T Load pressure ~— T
% e
= 90
85 ~[— Production minimum requirement ~— T
80 |
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Baseline Energy Opportunities 5 e | B By

Co ntrOl Strateg|es ENERGY | rencwabie Energy
i [ —— — —_—
100 Suction Throttle - No Blowdown

uction Throttle -Tank Blowdown

" Ideal Compressor

riable Displacement - Tank Blowdown

POWER (% full load)

0 20 40 60 80 100
CAPACITY - (% of full capacity)

Source: Compressed Air Challenge®
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Reduce pressure at points of use

Energy Efficiency &
Renewable Energy

* The total system may be running at a higher pressure to
satisfy the needs of only one point of use.

— If the high pressure application can be modified to
operate at lower pressure, make the fix.

— If the high pressure application is valid, find a better
way to serve it.

— The single higher pressure point of use can be met
with an amplifier or booster.

— The remainder of the system can operate at a lower
pressure, reducing leakage and usage rates and at
reduced energy consumption.

19 | Advanced Manufacturing Office eere.energy.gov



Reduce pressure at points of use

Energy Efficiency &

ENERGY Renewable Energy
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Review Air Usage Patterns Regularly .. commenor

Energy Efficiency &

ENERGY Renewable Energy

 Understand Your Pressure Profile

300 HP Other uses
Centrifugal
Dryer Other uses
—Q— Critical user
200 HP Filter '
Dry Screw Receiver

@ Indicates point for pressure measurements
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Review Air Usage Patterns Reqgularly ENERGY | 5o fioeney &

Renewable Energy

Supply Demand
110 psig —
Operating
Range of
Compressors
100 psig —4—
Dryer and Filter
Pressure Drop
90 psig
Distribution System
Pressure Drop
85 psig
FRL, Valve, Hose,
and Disconnect
Pressure Drop
70 psig +—
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Pressure Profile
ENERGY Renewable Energy

Energy Efficiency &

» Understand Your Pressure Profile
— Pressure drop increase with the square of the flow increase

s discharge psig Pressure Loss Through Dryer

— ystem pressure
925 west reciever
pump room

s 1050cfm/735cfm=30% increase in flow
% =(1.42)2 = 2x origianl pressure drop

875

84




Energy Efficiency &

Renewable Energy

At 120PSIG Azp

Lf4pe 7.62 scfm FLOW

\

At B8OPSIG

AR
LEps 5.36 scfm FLOW

\

A leak consumes 42% more air at 120 psig than at
80 psig adding to the artificial demand on the system
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Leaks & How Demand is Affected by

Energy Efficiency &
Pressure Renewable Energy

Discharge of air through an orifice (SCFM)

1/64” | 1/32” | 1116” | 1/8” Va” 3/8”
70psi | .300 | 1.20 4.79 19.2 76.7 173
80psi | .335 | 1.34 5.36 21.4 85.7 193
90psi | .370 | 1.48 5.92 23.8 94.8 213

100 psi | .406 | 1.62 6.49 26.0 104 234
125 psi | .494 | 1.98 7.90 31.6 126 284

Leaks are a function of the supply pressure in an uncontrolled system
Higher pressure = greater flow
Lower pressure = less leak flow
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Remove Inappropriate Applications

Energy Efficiency &
Renewable Energy

e Many applications can be served more efficiently by: low
pressure air from a fan, a blower; or by a vacuum pump,
rather than by compressed air.

o Examples of Inappropriate Uses:

— Cabinet cooling

— Liquid agitation or stirring
—Vacuum generation

— Unregulated Open Blowing
— Air Motors

— Atomizing
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Where Is my air going? Energy Efficiency &

Renewable Energy

Artificial .
Practices
- (o)

Leaks
25-30%

Production
50%
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Compressed Air System

Energy Efficiency &

BIOCk Dlagram ENERGY Renewable Energy

o Graphic representation of compressed air system and
the relationship of individual components

End
Use

Compressor
#1

H End
Use

Compressor
#2 Filter Receiver

Compressor
#3

I End
Use
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Darigold Sunnyside

Compressor Room 1

Compressor #3
QNW 500-C2/5
#920798
100 hp

2000 gallon
Receiver Tank

M\_____; /f“

Compressor Room 1

Compressor #1
QNW 240-C2/s
#910519
50 hp

Compressor #2
QNW 240-C2/s
#910513
50 hp

3" pipe

Zecks Dryer
1000HSFA400
# 239670

/“\
“\/

Filter




Compressor Room 1
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Darigold Sunnyside

Compressor Room 2

TN
.-“'Ir 1"'1.

[ 400 gallon \

4" pipe il‘ Receiver Tank x"ll
\\ //f

3" weldments

Compressor Room 2

Compressor #5 Compressor #4
QNW-V200-4 GD EBPSMC
#040432 YT
125 hp 100 hp
4" pipe
- Zecks Dryer - I'/ \‘-|_
1600HSFAAQO '\\ /f
#239442 Filter




Compressor Room 2
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Darigold Sunnyside
Compressor Room 3
(still under construction)

" 3800 gallon "
— | Receiver Tank |

Compressor Room 3

Compressor #o
QNW-V350-1
#14065519256
350 hp

Compressor #7
QNW-1523
#1406519257
350 hp

4" pipe

Zecks Dryer

I250HSFMIWADY
# 555240




Darigold Sunnyside
Cheese Packaging

Cheese Packaging

1/2" pipe

Massman #1
Case Packer

3/4" pipe

2" pipe

1/2" pipe to conveyors

Massman #2
Case Packer

11/2" pipe

1/2" pipe to converyors

Palletizer




Compressed Air System

Energy Efficiency &

Issues and Opportunr“es ENERGY | renewabie Energy

o Gather pre-assessment information

Frimary Audit Objectives

i
{
5
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-
=
=

[ We need to improve the reliabilty of the compressed air system in supporting manufacturing operations.

Production interruptions occur which are a result of poor compressed air system performance; we need to
minimize production downtime.

Product qualitiy is being affected by poor compressed air system performance; we need to reduce our
scrap rate.

QOur automated equipment which is operated by compressed air will not achieve its full capacity
throughput: we need to know if this is a compressed air related issue.

We are expanding our production facility and consequently need to expand our existing compressed air
system to accomodate the new flows; we want to know if our existing compressors can handle it.

X =1 =1 = =

We need to reduce air demand and lower energy costs of operating our compressed air system.

We are replacing older air compressors and want to investigate new more efficient type compressors; we
want to improve system efficiency and reduce energy costs.

We have recently eliminated production equipment which used compressed air but the compressors are
still using the same energy as before: we need to reduce the compressed air demand.

Low pressure occurs on a system wide basis and occasionally impacts production.
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Compressed Air System 5 e | B By

Issues and Opportunr“es ENERGY | renewabie Energy

o Gather pre-assessment information

T A ,
ol Botantially Inappropriats Applicafions 3

Is compressed air being used for any ofthe applications on this list?

L7 Open blowing

[J Sparging (agitating, stirming, mixing)
[J Aspirating

LJ Atomizing

LJ Padding

[J Dilute phase transport

[J Dense phase transport

[J Vacuum generation

LJ Personnelcooling

LJ Open hand held blowguns orlances
[J Cabinetcooling

LJ Vacuum venturis

L7 Diaphragm pumps

[J Timerdrains/open drains

[ Air Motors

|
|
?
%
s
L
§
!
|
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INPLT — Baseline Measurement Using:

Software Tools; AIRMaster+ and LogTool
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U.S. DEPARTMENT OF Energy Efﬁciency &

AIRM aster+ ENERGY | renewabie Energy

AlRMaster+ a Windows based software tool used to model and analyze
industrial compressed air systems:

 Measure / Calculate Annual Baseline prrmerss

Energy & Cost Inventory System Enhancements  Calculators  Help
power data
Measures
» Assign electrical utility energy
schedules

. . Facility Catalo
« Simulate compressed air system R
operaion
 Model system operation at various
0ads =u =
Exit

« Estimate Savings of Ener
Efflclency Measgu res gy Mountain Springs Brewery CAWINDOWSNDESET OPSMOUNTAIN MDE Wersion 1.0.7 09/23/02 1D:22AM4

e Input 24-hour metered airflow or AAIR s

* Is not a substitute for an experienced
auditor!
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AI R M aste r+ U.S. DEPARTMENT OF Energy Efficiency &
System Profile — Data

ENERGY Renewable Energy

| System Profiles E|

File Calculators Help

4 sl9) ]

Select
Facility |Mineral Processing ﬂ .
- Fri - Swstem pressure - _
Syztem |Main j D aytype |M|:un Fri J control range 94.0 - 110.0 pzig

Data Entry T Frofile Surnmary T Totals

Copy Prew Col | Graph |

Cazcade Order - chck cell to toggle stagef off'

Compressor

350 hp
| 1150 hp #1 2 2 2 2 2 2 2 2 2 2

150 hp #2 3 3 3 3 3 3 3 3 3 3

< | v[ ]

Frofile data twpe: | Aiflow, Zcapacity ﬂ Pazte From Clipboard | Copy Prew Col | Graph |

FPower, k'

Compressor T

350 hp :-' "'”""t"' 0| 100.0] 1000| 1o0.0| 1o000| 1o0.0| 1000 1000

150 hp 1 Pt T 0| soo| 300 so0| so0o| 90| oo soo| 3
150 hp #2 YalksAmps 0] 400 nof 400f 400f 800f 80of 800 8

1 v
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AlRMaster+
System Profile — Power (kW) ENERGY | renewable Eneroy

Energy Efficiency &

m. System Profile Data g|

System Profile Data

bAon - Fri
1000 1

B =50 Hp
300 1 O 150 hp #1

(1150 hp #2
800 1

00 A
BOO |

Fower,
kiwd 500 A
400 A
300 4L
200

100 |

0
1 2 3 4 5 B ¥ 8 9 10 11 12 13 14 15 16 17 18 13 20 21 22 23 24

Haowr
A Flowe [ackm) Print
215038 Compressor | <System> RARCE

l " Capacity [%] Close
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AlRMaster+ Energy Efficiency

Energy Efficiency &

Measures ENERGY | renewanie Energy

ui| Energy Efficiency Measures

File Calculators  Help

Reduce AII’ LeakS gﬂ_]@ & 7| Copy EEM Scenario LieCycle | Resubs | Close |
Improve End Use Efficiency = T VP et 5

Syztem | b ain LJ

Reduce System Air Pressure Y

Use Unloading ControlsAdjust ||
Cascading Set Points

WP

|Jse Unloading Controls -2.862 102 -0.1 0.8 4 500 £1 0o

. Add Primaty Receiver Volume | 123131]  4888] 43| 208| 1.021] 15000 5508 27

5 ] U se Au tomaitic S e q uencer G 54| 7hm| 72| 332 1633 Lo 9319 i
o 795 i 00 S i

-

6. Reduce Run Time
TOTALS 772445 27.422 255 959 4.716| 16200 32138 05

. . ‘ [»
7 - Ad d P rl m ary R e C e Ive r VO I u m e Double-click row to view coresponding measure input data Copy To Clipboard
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U.S. DEPARTMENT OF Energy Efﬁciency &

ENERGY Renewable Energy
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U.5. DEPARTMENT OF Energy Eﬁ|C|ency &
LOgTO()l V2 ENERGY Renewable Energy

 LogTool is a public domain tool available from SBW Consulting, Inc.
— Import data from different types of data loggers
— Display trend plots with one or two Y axes

— Assist in the analysis of compressed system performance
measurements

— Display DayType plots

— a companion tool for AIRMaster+, also available from the
Compressed Air Challenge
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LogTool v2 — Import Data ENERGY | ey Effciency &

Renewable Energy

e The import screen gives you tools to import data from
different types of data loggers

= ImportfManage Logger Data in: Good Food Company.mdb

Logger Fie Type |AEC MOL DataManager -]
Folder [C:\LogT ool v2 Demonshration\AE C

Logger Diata Files
Import [File Mame] Logger ID Logger Mame | Start | End [ Irterval (zec ) File
By I ]2541.ua 02347 cwhbot 01 120101271/2004 16:22.48  |12/18/2004 235248 | B0 0K
b [3637.4 |03697 METAFIMOS _ 03.)9/21/2004 08:00.00 |10/6/200411:04:00 | &0 oK
Channels in Files Checked for Import
Import |File Mame]| Logges ID Logger Marme Ch B M arme Type Uitz Pariod
* | 12541 bt 025941 cw bot 01 12010§1 Q7 Ew 1M Mot Assign =l kw = |MNot Assigned =] Mg
I [2341.0a 02347 cwbot 01 1200002 |BOTT P 1M (Mot Azsign =psig  =|MotAzsigned =] Mg
¥ [3657.ba 03697 METAFIMOS 07 |[ACTEWTM [Mot Assigr =[kw  =|MotAzsgred  =|Md
R [3897.0a |03697 METAFIMOS 0342  |HEADERFP [Not Assigi =jpsig  =—jMot Assigned =] Mg
Impoit Checked Channels | Uncheck All Channels |
Logoget Chanrsslz Imnmported to thiz MDB Fie
Delete M sme Type= Lirits Period Spstam Sbart | Ed
B L JACT KW 1M Mot Acsign = IkW = |MNotAssigned =] Mot Assigned =] 12/1/2004 16:16:38| 12/16/200
™ AL a1 Mat Assicm =1 kwf =1 Mot Assanad =1 Mat Agsicared - 122004 16138 12067208

44 | Advanced Manufacturing Office eere.energy.gov



U.5. DEPARTMENT OF

ENERGY

Energy Efficiency &
Renewable Energy

r —— ~
H LogTool v2 *__”g g|
File Tools Help
QpenfCreate Database file to store logger data
i Open an Existing Database [ MDB File) | Create & New Database (MDB File) Help
File |LDgTDDI Kraft.mdi
Folder |0 Audit Related | Kraft
Impaort Logger Data
Trend | Scatter | DayType |
Logger Data in: LogTool Kraft.mdb
Trend |Scatter | DayType

Wiew || Y2 L | Y ] Include Narme Type LUnits Feriod Systern Start End Interval (sec.)
Data yC |C || [ 1stfloor 121 Fressure  w |psig w |Baseline Demand Sid 124142006 12:00:00| 12/11/2006 12:00:00 30
Data JC |C || - line 14_15 psi Fressure w |psig w |Baseline Demand Sid 124172006 12:00:00| 12/11/2006 12:00:00 30
Data JC |C || - receiver 1st Fressure w |psig w |Baseline Demand Sid 124172006 12:00:00| 12/11/2006 12:00:00 30
Data yC |C O | 2nd floor K3 Fressure  w |psig « |Baseline Demand Sid 12/1/2006 12:00:001 12/11/2006 12:00:00 30
Data y O |} |0 [ 3rd floor mezz Fressure  « lpsig « |Baseline Demand Sid 12/1/200612:00:00 12/5/200613:19:30 30
Data | ¥ | [T | ¥ T - comp 13 disch Fressure = |psig = |Baseline Supply Side 12/1/200612:00:00 12/11/2006 12:00:00 30
Data | | [T | | T v #10000 ki FPower > |k w |Baseline Supply Side 12/1/200612:00:00| 12/11/2006 12:00:00 a0
Data | | [T | | W ¥ #11000 kW Power > |k w |Baseline Supply Side 12/1/200612:00:00| 12/11/2006 12:00:00 a0
Data | ¥ | | T v #12000 KA Power ¥ |k w |Baseline Supply Side 12/1/200612:00:00] 12/11/2006 12:00:00 30
Data | ¥ | [T | O | T Il #13000 kW Power ¥ |k w |Baseline Supply Side 12/1/200612:00:00] 12/11/2006 12:00:00 a0
Dasta §C | C O T - Diryer outlet Fressure  w |psig w |Baseline Supply Side 12/1/200612:00:00| 12/11/200E 12:00:00 30
Dasta §C | C O T - FC outlet psi Fressure w |psig w |Baseline Supply Side 12/1/200612:00:00| 12/11/200E 12:00:00 30
Date | O | |0 T - ME filter out Fressure  «lpsig v |Baseline Supply Side 12/1/2006 12:00:00) 12/171,/2006 12:00:00 30
Data y O |} |0 [ Florwe Flow w |zcfm o+ |Baszeline Supply Side 12/1/2006 12:00:001 12/11/2006 12:00:00 30

ncheck

Trend Scatter | DayType |
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U.S. DEPARTMENT OF Energy Efﬁciency &

EN ERGY Dannmm&q Energy
X

H DayType Analysis

System: Supply Side, Period: Baseline

Fawear (kW)
500
Right click an
400 data points to
select day type.
Leftclickta
highlight the
300 trace.
200
100+
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
Hour of the Day
Click a date to highlight profile in graph. Flot Day Type .. Remowve Day Type... Caution: Day profiles can be similar even though
different equipment. .q.. campressars, is operating.
Date Day Day Type All Days ﬂ | ﬂ Use Trend Flots to examine the details of equipment
Dec-01-2008 | Fri Excluded Days operation befare determining whether days should be

- assigned to the same daytype.
Dec02-2006{5at  |Weekend running

: Create Systerm Copy Flotto Copy Profiles to
Dec-03-2006 |5 YWeekend i Py Ay
i l EERENG MNINg DayType Frofiles ClipBoard ClipBoard

Help ‘

Dec-04-2006 |Mon  |Excluded Days
Dec-05-2006 | Tue |Excluded Days
Dec-06-2006 |\Wed |Weekday
Dec-07-2006 [Thu  |Weekday
Dec-08-2006 |Fri Excluded Days
Dec-09-2006 |Sat  |Weekend not running
Dec-10-2006 | Sun  |Weekend not running
Dec-11-2006 |Mon  |Excluded Days
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System Type Period DayTypeName ChannelMame Hr_01 Hr_02 Hr_03 Hr_04 Hr_05 Hr_06 Hr_07 Hr_08 Hr_09 Hr_10 Hr_11
Supply Side Power Baseline Weekday #10000 KW 126.8 126.9 127.0 127.6 127.7 127.0 126.9 1271 128.0 1271 1271
Supply Side Power Baseline Weekday #11000 kW 126.2 126.2 126.4 126.9 127.0 126.4 126.2 126.4 127.3 126.4 126.4
Supply Side Power Baseline Weekday #12000 KW 106.8 101.6 1145 118.9 115.0 112.0 103.2 118.3 119.2 119.5 116.6
Supply Side Power Baseline Weekday #13000 kW 0.0 0.0 0.0 2438 26.3 1.1 0.0 125 389 2438 27.0
Supply Side Power Baseline Weekend not running #10000 KW 120.2 118.2 119.5 118.4 119.7 1171 116.2 117.7 114.7 1121 112.0
Supply Side Power Baseline Weekend not running #11000 kW 64.2 60.3 64.6 61.0 61.1 58.4 60.5 59.3 62.4 60.4 61.5
Supply Side Power Baseline Weekend not running #12000 KW 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Supply Side Power Baseline Weekend not running #13000 kW 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Supply Side Power Baseline Weekend running #10000 KW 129.4 129.7 129.3 130.3 130.6 131.0 130.2 129.9 129.7 129.4 129.8
Supply Side Power Baseline Weekend running #11000 kW 122.9 119.0 1201 1231 120.9 118.6 120.6 123.3 123.0 123.9 121.5
Supply Side Power Baseline Weekend running #12000 KW 84.0 782 56.5 65.0 59.3 58.3 69.0 69.1 68.7 715 66.6
Supply Side Power Baseline Weekend running #13000 kW 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Weekday Flow 1885.87 1861.73 1938.515 2063.188 2042347 191798 1871.879 2004.384 2123.58 2054.267 2036.333
Weekend not running Flow 047.2361 9226665 9440294 0939.7109 913.2008 904.8779 8958726 910.1708 893.2721 871.2878 877.7692
Weekend running Flow 1764.013 1723.066 1603.593 1662.083 1640.152 1623.76 1686323 1689.084 1699.662 1698.266 1670.245
e T ‘A\\_ﬁf’u-ﬂ--m“_q_ i S A bl o A gl el AN i i i M A ol A TN P I, i g MNP
Period DayTypeName Hr_01 Hr_02 Hr_03 Hr_04 Hr_05 Hr_06 Hr_07 Hr_08 Hr_09 Hr_10 Hr_11 Hr_12
Baseline Weekday Flow 1885.9 1861.7 1938.5 2063.2 20423 1918.0 18719 2004 .4 21236 20543 2036.3 2004
Baseline Weekend low production Flow 0472 9227 944.0 939.7 913.2 904.9 895.9 910.2 893.3 871.3 8778 873.
Baseline Weekend running Flow 1764.0 17231 1603.6 1662.1 1640.2 1623.8 1686.3 1689.1 1699.7 1698.3 1670.2 1634
Weekday hourly avg of kw
#10000 KW 126 8 126 9 1270 1276 1277 1270 126 9 127 1 128.0 127 1 127 1 127
Day Type #11000 kW 126.2 126.2 126.4 126.9 127.0 126.4 126.2 126.4 127.3 126.4 126.4 126
Excluded Days #12000 KW 106.8 101.6 1145 1189 115.0 112.0 103.2 118.3 119.2 119.5 116.6 113
Weekend running #13000 kW 0.0 0.0 0.0 248 26.3 1.1 0.0 125 38.9 248 270 19.
Weekend running Total kW 359.9 354.7 367.9 398.1 396.0 366.5 356.3 384.3 413.5 397.8 397.2 386
Excluded Days
Excluded Days
Weekday Weekend low production hourly avg of kw
Weekday #10000 KW 120.2 118.2 119.5 1184 119.7 1171 116.2 17.7 114.7 112.1 112.0 112.
Excluded Days #11000 kW 642 60.3 64.6 61.0 61.1 58.4 60.5 593 62.4 60.4 61.5 63.
Weekend not running #12000 KW 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Weekend not running #13000 kW 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 i
Excluded Days Total kW 184 .4 1785 1841 1794 180.8 1755 176.7 177.0 177.2 172.5 173.5 176.
Weekend normal production hourly avg of kw
#10000 KW 129.4 129.7 129.3 130.3 130.6 131.0 130.2 129.9 129.7 129.4 129.8 130.
#11000 kW 122.9 119.0 1201 1231 120.9 118.6 1206 123.3 123.0 123.9 121.5 118.
#12000 KW 840 782 56.5 650 593 583 69.0 69 1 687 715 666 61
#13000 kW 00 00 00 00 00 00 00 00 00 00 00 I
Total kW 336.3 3270 3059 3184 3108 3079 3198 3223 3215 3247 3179 310
Weekday SCFM/KW 52 52 53 52 52 52 33 52 5.1 52 5.1
Weekend low production ~ SCFM/KW 5.1 52 51 52 51 52 5.1 5.1 5.0 5.1 5.1
Weekend norm production SCFM/KW 52 53 52 52 53 53 53 52 53 52 53
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H Trend Plot: Right-Click for Action Menu

Interval data (30 seconds) for Systermn (Supply Side) and Periods (Baseling)
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H Trend Plot: Right-Click for Action Menu

Interval data (30 seconds) for System (Supply Side) and Periods (Baseling)
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Log Tool Plot
ENERGY Renewable Energy

Energy Efficiency &

» Understand Your Pressure Profile
— Pressure drop increase with the square of the flow increase

s discharge psig Pressure Loss Through Dryer

— ystem pressure
925 west reciever
pump room

s 1050cfm/735cfm=30% increase in flow
% =(1.42)2 = 2x origianl pressure drop

875

84




LogTool v2 T
Trend PIOt ENERGY | renewable Energy

Energy Efficiency &

Swsterm: hain, Period: Baseline
Mot Aszigned (kW)
d Create Day :
A0 Right click an
y p e S O r data paints ta
zelect day type.
a0 Left click ta
highlight the
AlRMaster+ - '
20 moel o
. T ] A
System Profile Ty = £ DA :
3 * Date; Jul-11-2004
Hour; 21
il Mot Sesigned [k
12 3 4 5 6 7 8B 9 10 11 12 13 14 15 16 17 18 19 20 2
Haur of the Day
Click a date to highlight prafile it graph. Plat Dap Type ... Femave Day Tupe... Caution: Day profile: can be similar even though
different equipment, &.0.. compressors, is operating.
Date Day Day Type A0 ays ﬂ | ﬂ IJz Trend Plats ko exarning the details of equipment
JuMI7-2004 |'wed |Excluded Daps operation before determining whether days should b
== 1 aszighed ta the same daytype.
o Scatt Jul-08-2004 [ Thu |wed-Thu-Fi Production e — —
ren c:atker 3 eate System opy Plak to opy Prafiles to
Jul-03-2004 |Fri | Dawn Day vType Profiles ClipBoard ClipBroard ke ‘
Jul10-2004 |Sat [Down Dap 3 istarm Diau] yne Piofiles.
Trend | Scatter] DayType Jul11-2004 | Sun | Doven Day System Type Period DayTypeMame CharweMame | He 01 | Hi €
. Ju12-2004 |Mon | Mon-Tue Production b [Main Mot Azgigne| Bazeline Down Day COMPT K 2332 24
Migw 1|2 A ] ) Include Name Tupe T [e—m—" Main Mot Assigne| Baseline Diwn Day COMP2 K LI
Caadlv (T v COMPZ K Power L ME R A e Main Mot Assigre| Baseline Mon-Tue Productior| COMF1 Ko/ 7593 23
x Jul-14-2004 |'Wed ['wed-Thu-Fr Praduction h &in Mot Aszigre| B azeline Mon-Tue Productior | COMP2 K 963 10
Data [ (M | (T [ COMPZP ey [ | (T ——— Main Not Assigne| Baseline "Wed ThuFri Produc| COMPT KW/ 3652 75
tdain Mot Azgigne| Bazeline ‘whed-Thu-Fri Produc | COMP2 K/ 1073 10
Catady ¥ (T NI v COMPT K Powaer JuHE2004 |Fri  [wed ThuFri Production
Caay [ () T COMP1 P Mot Assigrd [Juk17-2004 [Sat | Down Day
: Jul-18-2004 [Sun |Excluded Days
Cataf I (T r REMOTE P 1 MIM | Mat Aszzigrs - =
3
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LogTool v2

Paste DayTypes into Excel

U.5. DEPARTMENT OF

ENERGY

Energy Efficiency &
Renewable Energy

4 View DayType Profiles in Excel

Microsoft Excel - DayType-ExcelSample.xls [Read-Qnly]

-3 X

@ File Edit Wiew Insert Format Tools Data  Window ACT!  Help  Adobe PDF Twpe & question for help =
PGS AT Rk DB F a8 s b e colianss]
: tirial 10 LB F U |E=E=F|$ % 1 %808 E &-g-!
027 = A

- ] [ e | F | & | H | 01 | a0 1T ¥ | L | wm | w [ o | P =
1 |System  Type Period DayTypeMarne ChannelMame Hr 01 Hr 02 Hr 03 Hr_ 04 Hr 05 Hr_ 06 Hr 07 Hr_ 08 Hr_09 Hr_10 Hr_11 =
| 2 |Main Mot Assigr Baseline  Down Day COMP1 KW | 2331853 24 38368 23.99265 2465419 237827 2371069 2428172 2415927 2539152 2363532 23.9606
| 3 |Main Mot Assigr Baseline  Down Day COMP2 KWY | 9910972 9341657 | 8070322 9302085 9140894 9738905 9929728 9992685 100878 11.38523 10.3626°
4 |Main Mot Assigr Baseline  Mon-Tue Production COMP1 KWY | 2299389 2360305 2291625 2200635 22,2651 23.15486 0 37.79541 425151 4679852 47.95091) 43.1047
| 5 |Main Mot Assigr Baseline  Mon-Tue Production COMP2 KW | 9685127 1014373 5.830324 553577 1017374 915433 151415 17.93314 2051559 17.90414 ) 16.93200
B |Main Mot Assigr Baseline Wed-Thu-Fri Production |COMP1 KW | 2651718 2663203 2718745 25.84604 2686435 2537750 3044928 4328663 4511143 4640184 445420
| 7 |Main Mot Assigr Baseline Wed-Thu-Fri Production |COMP2 KW | 10.73021) 1035054 10.04517 8220376 871347 9667829 1207147 13.08926 17.01233 2211389 32.2136
8
L2
| 10 |
11 |Date Day Day Type
12 [JulH07-200-Wed Excluded Days
|13 [Jul-08-200: Thu Wed-Thu-Fri Praduction
|14 [Jul-09-200. Fri Down Day
|15 [Jul-10-200- Sat Down Day
16 [Jul-11-2004 Sun Down Day
17 [Jul-12-2004 Maon Mon-Tue Praduction
|18 [Jul-13-200:Tue Mon-Tue Praduction
19 [Jul-14-200:Wed YWed-Thu-Fri Praduction
| 20 [Jul-15-200: Thu Wed-Thu-Fri Praduction
| 21 [Jul-16-200 Fri Wed-Thu-Fri Praduction L
| 22 [Jul-17-200. Sat Down Day
| 23 [Jul-18-200: Sun Excluded Days
24 i &5
14« v i\ Sheetl f Sheet2 { Shests / < >
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AI R M aste r+ U.S. DEPARTMENT OF Energy Efficiency &
System Profile — Data

ENERGY Renewable Energy

| System Profiles E|

File Calculators Help

4 sl9) ]

Select
Facility |Mineral Processing ﬂ .
- Fri - Swstem pressure - _
Syztem |Main j D aytype |M|:un Fri J control range 94.0 - 110.0 pzig

Data Entry T Frofile Surnmary T Totals

Copy Prew Col | Graph |

Cazcade Order - chck cell to toggle stagef off'

Compressor

350 hp
| 1150 hp #1 2 2 2 2 2 2 2 2 2 2

150 hp #2 3 3 3 3 3 3 3 3 3 3

< | v[ ]

Frofile data twpe: | Aiflow, Zcapacity ﬂ Pazte From Clipboard | Copy Prew Col | Graph |

FPower, k'

Compressor T

350 hp :-' "'”""t"' 0| 100.0] 1000| 1o0.0| 1o000| 1o0.0| 1000 1000

150 hp 1 Pt T 0| soo| 300 so0| so0o| 90| oo soo| 3
150 hp #2 YalksAmps 0] 400 nof 400f 400f 800f 80of 800 8

1 v
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Quantifying Opportunities — Tools to

Energy Efficiency &

H e | p Renewable Energy

e Software Tool — « Software Tool — LogTool
AlRMaster+ — Charting trend
— Baseline Measurement performance
& Annual energy use — Assess dynamics, and
—EEM'’s (energy Compressor Control
efficiency measures) Response
and savings — Daily System Profiles

Define Day Types
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INPLT on-site March 24th — 26th, 2015

Compressed Air System Energy Savings




INPLT Compressed Air Training

Energy Efficiency &

SyStem ApproaCh ENERGY | rencwabie Energy

» Systems engineering focuses on defining stakeholders’ needs and
required system functionality. From energy input to air compressors
to work performed in the production process.

— Understand compressed air point of use as it supports critical plant
production functions.

— Correct existing poor performing applications and those that upset
system operation.

— Eliminate wasteful practices, leaks, artificial demand, and
inappropriate use.

— Create and maintain an energy balance between supply and
demand.

— Optimize compressed air energy storage and air compressor
control.
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U.S. DEPARTMENT OF Energy Efﬁciency &

ENERGY Renewable Energy

e Schedule for On-site Assessments

— The following is a general overview of a typical 3-day, on-site assessment.
The schedule may vary based on specific circumstances.

— Day One: The Qualified Specialist/Energy Expert conducts a safety briefing
for your plant team and tours the plant. Your team agrees on potential
energy efficiency opportunities to investigate, and begins data collection for
potential opportunities.

— Day Two: The data collection continues and the DOE software assessment
tool is applied to quantify potential opportunities. The lead person at your
plant and the Qualified Specialist/Energy Expert discuss and agree on the
opportunities identified.

— Day Three: Wrap up the software tool analysis and focus on answering
guestions. The lead person at the plant and the Qualified Specialist/Energy
Expert discuss how to gain management support to implement opportunities
identified in the assessment. A close-out meeting is held in the afternoon to
review results.

« After the assessment, your plant will receive a detailed report identifying
opportunities. View assessment reports from other plants.
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Darigold INPLT Training

Energy Efficiency &

On_Srte Agenda ENERGY | rencwabie Energy

Tuesday March 24th

8:00-8:30am Arrival at Darigold Plant, * Frank Moskowitz (Draw
Introductions and In-Plant Training Professional Services, Energy
Overview, Opening Remarks etc. Experts in Compressed Air
Safety Overview Systems)

¢ Paul Lemar (DOE Technical
account manager)

¢ Tom Rouleau (Technical
manager Sunnyside)

¢ UliSchildt (Darigold Energy

Engineer)
8:30-11:00am Compressed Air Energy Management
Presentation and Training
Discussion e Energy Savings Assessment
Results—Summary Frank Moskowitz

e Overview on DOEs Free Compressed
Air Software Tool (AirMaster+)

e (&A and Discussion

11:00-11:15 Coffee Break
11:15-12:00 Plant Tour: Measurement and Savings :
: ] Frank Moskowitz
Plant Tour Project Demonstration
12:00-12:45 Lunch Break
12:45-4:00 Measurem-‘.?nt and S:awngs Project Erank Moskowitz
Demonstration Cont’'d
4:00-4:30 Complete Training Evaluation Form and
Adjourn
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Darigold INPLT Training

Energy Efficiency &

On_Srte Agenda ENERGY | rencwabie Energy

Wednesday March 25th

8:00-8:30 Introductions and Q&A from previous Frank Moskowitz
day

8:30-11:00 Data Collection, Field Work and Frank Moskowitz
Discussion

11:00-11:15 Coffee Break

11:15-12:00 The data collection continues and the Frank Moskowitz

DOE software assessment tool is applied
to quantify potential opportunities

12:00-12:45 Lunch

12:45-4:00 More Data Collection, Field Work, Frank Moskowitz
Discussion

4:00-4:30 Wrap-Up and Complete Evaluations Frank Moskowitz and
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Darigold INPLT Training O T | B B @

On_Srte Agenda ENERGY | rencwabie Energy

Thursday March 26th

8:00-8:30 Introductions and Q&A from previous Frank Moskowitz
day

8:30-11:00 Wrap up the software tool analysis and Frank Moskowitz
focus on answering questions

11:00-11:15 Coffee Break

11:15-12:00 discuss how to gain management Frank Moskowitz

support to implement oppaortunities
identified in the assessment

12:00-12:45 Lunch
12:45-1:30 Close out meeting to review results Frank Moskowitz
1:30 - 2:00 Wrap-Up and Complete Evaluations Frank Moskowitz and

61 | Advanced Manufacturing Office eere.energy.gov



. U.S. DEPARTMENT OF Energy Efficiency &
Thanks for Attending! ENERGY | rencuabic Enero

e Questions?

e Paul Lemar
— DOE Technical Account Mgr.
— pll@rdcnet.com

 Frank Moskowitz

— fmoskowitz@drawproservices.com
— 602-809-4195 cell

— Draw Professional Services
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