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Energy Efficiency &

Renewable Energy

|ACs Produce Power

Merriam-Webster defines power as:
“ability to act or produce an effect”

We Produce Energy Engineers

We Produce Nega-watts
How?
One day assessments — With Numbers!
This is a dramatic concept
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Energy Efficiency &

Scale of Program Renewable Energy

“* How many assessments?
“*How much energy saved?
< How many $$ saved?

“*How many $$ invested?
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Energy Efficiency &

Scale of Program Renewable Energy

“* How many assessments? 15,000+
*How much energy saved? 70 tBtu
< How many $$ saved? $675M

“*How many $$ invested? $545M
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Energy Efficiency &

Renewable Energy

* Persistent Savings Q

— Savings fade out over 10 years

e 20 tBtu worth $200 Million

 These savings have saved gas, oll, and are displacing
power plants. RIGHT NOW!

April, 2015
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Scale of the Program Energy Eficiency &

Renewable Energy

« Enough energy reduction right now to take 10
average utility sized gas turbines off the grid

IAC Student Webcast April, 2015




Tips on Assessments 2 iy Slel e

Renewable Energy

e The IAC Assessment iIs the “Gold Standard”

What is unique Is the one-day assessment
— We have tried other formats

In reality, its an exercise in efficient and

effective use of time
— Much prep work
— A good plan on site

Assign one person to be the “timer”
— Learned this from U. of Kentucky
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Tips on Introductions Energy Efficiency &

Renewable Energy

« “This Is a free program —
There are no obligations”

— This is a program offered at no cost to the clients
— Client is obligated to answer the implementation call

— Bring a sample implementation survey, put it
In the appendix of the report
— Question. Sign a contract?
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Energy Efficiency &

What DO We DO? Renewable Energy

@ (CALES

CENTER FOR ADVANCED ENERGY SYSTEMS

** Manage

¢ Technical support
s+ Promote
s» Database
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Energy Efficiency &

Renewable Energy

Make sure the work gets done each
year (boring!)

Act as interpreter

Top down - Focus of DoE -
Bottom up - Voice of your concerns to DC
We are multi-lingual
English, Engineering, and even Administration

IAC Student Webcast April, 2015
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TeChnlcaI Support ENERGY | rencwabie Energy

Modern
Industrial

Assessments:
A Training
Manwal

e Training — IAC , Manuals, Webcast

e Directors meeting

© g, The S

* Review of reports (Critiques)

THE STATE UNIVERSITY OF HEW JERSEY

Industrial
Productwlty

» Research new technologies

1996 Annual
IAC Director's

Meeting

« Advise new programs, BP tools
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Database — don’t touch that dial! Energy Efficiency &

Renewable Energy

If You Want to Know More About the Database...
Call MikeB

o Mike will tell you more
than you want to know
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Energy Efficiency &

Renewable Energy

Two Skills not usually taught in school

@Q Group Writing

Estimation




Tips from the Field Management Energy Efficiency &

Renewable Energy

* | won't pretend to be an expert

But here are some tips we have learned from
critiques for writing IAC reports
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Energy Efficiency &

Renewable Energy

JAC Report Critique Points

e Present the Recommendations in some order in
Executive Summary

ARs presented in a random order do not inspire
confidence by executive.

 Present ashort description of ARs immediately after
this list. It is an Executive Summary

Assume execs won't read past page 5...
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Report thlng TlpS Renewable Energy

Use variables consistently throughout report -

— Operating Hours (OH)
Ensure that students are working together.

Use Utilization Factor (UF) to adjust for different
run times.

— Use consistent energy cost
Determine the cost of the “last” Kwh or mmbtu
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Report Riting Tips Rencwable Enoray

Differentiate Between “Best Practices” and a
recommendation

What is the Application to THIS plant?

Best practice manuals tell plant mangers what a
“typical”’ plant can save.

You are on the plant floor to tell him/her how THIS plant
IS affected.
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Energy Efficiency &

Report Riting Tips Renewable Energy

One Skill not usually taught in school

@°

Estimation




EStl m atl n g Energy Efficiency &

Renewable Energy

 Thisisthe ONE ITEM we are asking you to change

« Show the cost of operating a piece of equipment, don’t
bury it. Eg. Cog belts, 3% improvement.

 For Example: Energy Savings =

10 HP x .74kw/hp x .8 LF x 6000 hr./.92 eff. x $.10/kwh —

10 HP x .74kw/hp x .8 LF x 6000 hr./.95 eff. x $.10/kwh =
$ 625.40

Sound Reasonable?

IAC Student Webcast April, 2015



EStl m atl n g Energy Efficiency &

Renewable Energy

e Current to Operate
10 HP x .74kw/hp x .8 LF x 6000 hr./.92 eff. x $.10/kwh = $3860.89

« Recommended Cost to operate
10 HP x .74kw/hp x .8 LF x 6000 hr./.95 eff. x $.10/kwh= $3798.35
Savings = $62.54

* From previous equation Savings = $ 625.40
e Still sound reasonable?
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. . U.S. DEPARTMENT OF Energy Efficiency &
EStI m atl n g ENERGY Renewable Energy

 Request for ideas about the art/science of estimating

— EXxercises

— Quiz Questions

— Rules of Thumb

IAC Student Webcast April, 2015



Misplaced Precision Energy Efficiency &

Renewable Energy

1 Ib. fresh tomatoes

Y Ib. pasta

Y4 Ib. chopped green peppers
4 oz. ground parsley

1 cup olive ol

1 oz. eye of newt

AND

A Pinch of Salt

IAC Student Webcast April, 2015



Misplaced Precision Energy Efficiency &

Renewable Energy

 Energy Savings =
10 HP x .74kw/hp x .8 LF x 6000 hr./.92 eff. x $.10/kwh

e Times 2
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U.S. DEPARTMENT OF Energy Efﬁciency &

ENERGY Renewable Energy

* Misplaced Precision

— The 20,000,006 year old
dinosaur
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Issues - Lighting Energy Efficiency &

Renewable Energy

* Production of Lower Efficiency Lighting Banned

e This means lots of opportunity
 But we must be cautious

IAC Student Webcast April, 2015



Issues - Lighting Energy Efficiency &

Renewable Energy

e Most common is 400w MH to T5

 We have seen too many errors — this is very dangerous
o (Calculation can very complicated — but not necessary.

e Clients are going to use lighting expert (usually)

 We have seen calculations using Coefficient of
Utilization, for example

 If you don’t understand what that is — don’t use it
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|Ssues = nghtlng ENERGY Renewable Energy

e “Must Haves”
— Existing Lighting Levels
— Recommended Lighting Levels
« (llluminating Engineering Society)
— Suggested Lighting Levels

 We have seen 50% reduction in lighting levels recommended
 This unacceptable to any plant manager

— References
« Where did you data come from?
« Where did the calculation come from?
* Hint: U. of Dayton is not a reference
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Case Studies

U.S. DEPARTMENT OF

ENERGY

e Introduce Case Studies at introduction

Have a case study to leave behin

Very Important

Allows us to continue to offer
confidential assessments

IAC Student Webcast

Enevgy Eficiency &
Rorewabie Energy

Assessment Overview:
Thermoplastics
Manufacturer

A baam of studsnts & faculty from
tha AT at the Urivarsity of Dalawars
performad anirdustrial assessmant far
Mew Process Fiber, Inc. Tha assess-
merk was spersorad by the Dspart-
mart of Enargy and was led by Centar
Directar D, Ksith Goossan, a faculty
memaarintha Dapartmant of Electri-
cal and Cemputsr Enginasring In Apil
2011 tha LA team smplayed s com-
Frahanziva assessmant methedokogy
that canticerod anargy, wasta, & pro-
cass ralabed improvaments. Tha teem
axarmingd 2l larga snargy cansuming
aguipmant &systams for potantial
savings. They campiled 2 waste invan-
tory & invastigated tha petantial for
wasts reduction ar improved disposal
& recycling methods. Tha team alsc
axamined manufacturing pracessas
For patsntial improvemeants, & amarg-
ing tachnalogias wara assaszad for
potential cantributions b afficiancy
improvemants.

Applications
ofths

ADVANCED MANUFACTURING OFFICE:
INDUSTRIAL ASSESSMEN

T CENTERS

Ear
thermspizti parts anch year

Summary

Thicugh the Department of Energy's
Industrial Asssssmenn Center (IAC)
located at University of Delaware, an

000 fi facilty that pracca

Implamanted Recommendations
The table an the following pag:
summarizes spesifc reccmmendstions
that were made during the assessment
and wers implemzntzd cr will ks

aatrudsd
was abls ta realize a 16.7% peduction
in elsciriity, resuling ina 14.8 %
overall utilty Sast reduction.

Company Backgrouncl

Mew Brocsss Fibre is 1 major supplier
of pan-metallic stampsd compansnts
1o many of the largest OEM com paniss
in the warkd. They produce custom.

il for almast

Program Ksntiad and svskatid
SppertunHEs b3 ConsEr Srargy,
rrinimiza wasks ard ITprev
Erodctwity. I this c2a mpurtant
oppertunties far ansrgy sawings wers:
ourd n compressad s, sosling,
Mghting and HWAC ystams.

suery facet of everydday living from elec-
wcaic, plumbing, autsmotive, dsfnss,
faruiturs and Samruction 1 nams a
few, At the time of the assstsment, the
lant consumed abcut 1,200,000 KW
year and 220 MMBTU of hesiing cil.

in the near futurs, These
prciecticns of savings & capiial coris
identifisd during the a:sessment have
been erinblished through snginesring
analyses and research. As 2 Tesul,

——
Assessment At A Glance
“Implamants-d 7/11 ot
rocammeneatiers to s2va an
astimated $22,318 pasr
~Implamants-d recemmerdstions to
reahica s infikration, Incrased cookng

torwar el comprassed ak aMnckcy.
oqupment and

Existing plant Best
included updated lighting and added
sxtruder insulatica.

ighting
~Payback pericak of mpkmentad
recaTmereations g from @ b 48
menths, awiraging 15 martts:

Energy Efficiency &
Renewable Energy
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Tips About Productivity

* Look for safety report,
usually on the wall in plant

Uhth Zero
Incndents




Tips on Productivity Energy Efficiency &

Renewable Energy

 This is NOT good, indicator of a poorly manages plant,
Watch where you walk!

Twelve Hours
without serious incident

IAC Student Webcast April, 2015



Tips on Productivity Energy Efficiency &

Renewable Energy

e Ask about defect rate?

 The term “defect” is usually defined by a product that
reaches the customer

 If the product can be recycled back
Into the process, it is called ‘internal return”.
Co usually does not view this as wasteful.

e But a lot of energy can be wasted by reworking

IAC Student Webcast April, 2015



Tips on Productivity Energy Efficiency &

Renewable Energy

Where is the bottleneck?

Can the Co produce more?
Which process is the restriction?
Bottleneck is identified by waiting...
people
machines
materials

IAC Student Webcast April, 2015



Tips on Productivity ENERGY | renovable nergy

A manufacturing unit can only produce to the bottleneck’s
maximum capacity

Bottleneck process or Machine

Ly

50 Units 70 Units 40 Units 60 Units
Per day Per day Per day Per day

Maximum throughput is 40 units per day

IAC Student Webcast April, 2015



Tips on Productivity Energy Efficiency &

Renewable Energy

e Solution can be scheduling

e Can be new piece of equipment
o Stockpiling not a great idea
 Be creative

 E.g.Atire factory bought a new assembly machine
 Required only one operator instead of two

e Sometimes was the bottleneck

e Solution? For short periods of time, use the old machine
In addition to the new machine.
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Implementation Calls Energy Efficiency &

Renewable Energy

e Discussion: What Works?
 Who Makes them?
e When?

e Any tricks?
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