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Ics of Treasure Hunts
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Background Information

* An Energy Treasure Hunt is a 2 — 3 day event that focuses on
identifying day-to-day operational energy efficiency improvements

* The process involves observing the facility during idle / partially idle
time periods (frequently Sunday) to identify energy waste

- Operational Energy Efficiency
Capital Projects: LA — |mpr0vements

Small

« Turning off equipment when not in use
« Changing set points

« Automating shutdowns

» Reducing load on the equipment

* Recover wasted energy

Areas of Energy Efficiency Improvement
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Treasure Hunt History

* Provide culture change for employee engagement

Toyota concept started in 1999

= Can be regularly scheduled activity, some conduct up to 2
per year (suggested)

= Tool of a successful energy program
»= Focus on operational improvements

» Shared best practice with numerous organizations
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Energy Treasure Hunt: Concept

= Cross-functional teams engage employees and outside
personnel to brainstorm ways to reduce energy use
throughout the plant

* Finding low cost/no cost actions to reduce energy
consumption

* | earning a repeatable process to continuously improve
and reduce energy consumption

= Participants learn skills to quantify opportunities using
standard methodologies, tools, and calculations

Employees implement the Treasure Hunt process!
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Types of Opportunities Found (typical)

* 90% of opportunities identified have < 1-year paybacks

Identified Opportunity

$3,000,000
$2,500,000
$2,000,000 .
m<3Yr
$1,500,000 =<2V
$1,000,000 m<1Yr
$0

Implementation Cost Payback

Energy Treasure Hunt opportunities tend to be small, but
economically competitive (shorter payback)

EEEEEEEEEEEE
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Results from Previous Treasure Hunts

Average Savings ldentified 10%

Treasure Hunt Savings
45%

40% Recent events Recent Treasure Hunts
0 2023-24 average: Partner Site Event Month
g’ 35% 20% 1 Legrand Fairfield, NJ February 2023
% 30% 2 Lear Grand Rapids, Ml March 2023
wn 3 Cleveland Cliffs Middletown, OH March 2023
g 25% 4 Leggett and Platt Carthage, MO May 2023
S 20% . eEede e 5 Bendix Bowling Green, KY May 2023
LICJ Earlier events pre-2020 average: 8% 6 Gibraltar Jacksonville, FL  August 2023
5 15% 7 ABB Pinetops, NC September 2023
> 10% 8 Nissan - Canton Canton, MS September 2023
. Y R NTTTTTTTYSTSTTTY YT 9 Owens Corning - Danbury Danbury, IL September 2023
5% ‘ “ I | “ I | I ““‘ I 10 Owens Corning - KC Kansas City, KS September 2023
0% i I I I | I i1111111111 11 Textron Ft. Worth, TX March 2024
10 11 13 14 15 16 24 25 31 32 35 36 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55
INPLT Event
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Treasure Hunt Process
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Times during day are tentative
Treasure HuntAgenda  pospesmmssen— [ir==o [ e
(S am p I e) Day 1 Welcome, overview of day

o Safety / plant orientation

° Teams discuss initial findings/ideas,

Sunday review and begin detail sheets

Lunch/
) ° Assign teams and leaders, gather introduction of . : . .
= Sunday - Tuesday typlcally teams attendees ~ ®  Continue touring facility, looking for

. (Observing
= | ocation: TBD ekl . Initial tour the facility, start looking for

. . . faC”ity) treasure
= After kickoff, safety briefing, and tool

training, we will employ the treasure hunt | I Y R KT Y I e T R

more treasure

o Plan for Monday morning

rocess
P ° I?AraGr?ggf]ae?:] 22? ggé%?r%eréﬁgrks . Continue populating detail sheets
Day 2 ° Additional data collection in the
y o Layout plan for the day facility
Complete Monday —— ,
opporrt)unity Tc_)L_Jr the ° f])ubrjﬁctlves and overview of treasure discI:_lljlgsCi% of Identify top ideas (“nuggets”)
sheets for facility and . opportunities
each observe (Observing g MEASUR and energy treasure hunt ¢ I [oinelies
[ operations RS TP software tool trainin . . .
opportunity facility) Y o Teams review top ideas with group
° ggg(r);cgenifscmty el (eelR o ° Plan for early Tuesday morning
] 8:00 AM - Noon Noon to 1 PM 1:00 PM — 3:30 PM
Identify
Gather data 2
to evaluate oppoarltnu antIeS Day 3 e Breakfast, briefing for day
and quantify . . Tuesd i
- interview ekl . Collect data on additional -
opportunities personnel o opportunities, finalize last minute Lt o Dry run management presentation
continue opportunities discussion of e Report out to management (2 pm)
: observing ; implementation
= Conclude with report out to plant operating | e e o or T O o o . Concluding remarks
acility, PM:
management repor)': out) chest
9
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The Basic Mission
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Welcome to the most efficient way to manage and optimize your facilities’ systems and equipment.

Facility walk _ o
Assess idea feasibility,

Assemble with through for each
your teams team to generate
ideas

gather data, quantify

At the end of each day the teams brief each other on what they will pursue

Il U.S. DEPARTMENT OF
Better ENERG Y
Plants




Assigned Teams and Functional Areas

= Typically, treasure hunts organize into teams, and look to blend different
geographic, functional, or organizational perspectives

= Team boundaries allow them to focus on a given area, and avoid teams double
counting potential opportunities

= Teams to draw from approximately 12-30 attendees, potentially organized
around major plant areas
= HVAC
= Air compressors
= Process machinery
= Other key uses

= Some prefer to assign team leaders ahead of event

= Suggest that all attendees download software tools ahead of time and bring
laptops

FMBetter e o
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Observing The Idle Facility

= Most important day for generating ideas
= Rarely is production activity 24 hrs / 7 days a week

= Take note of maintenance downtime / shift
changes / off shifts

= Use your eyes and ears to find wasted energy!

B
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Quick Start Guide

= What is currently running — take pictures = Instruments to use — Idle Plant

= What can be shutoff? Support your * IR gun or cameras
case = Compressed air leak detectors

= Take note of significant energy uses
= ook at nameplates
= Pictures of anything appearing to be
significant
= Teams to help refine top SEUs

EEEEEEEEEEEE
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- Data and Tools!
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Data Gathering

= Data gathering can be done before the
Treasure Hunt E

> ldentify significant energy users, annual cost /
consumption, and plant operating parameters

> Additional information such as plant energy profile
and previous energy assessments could be included
= During the event teams will want to focus on
“floor time” identifying opportunities

Better U.S. DEPARTMENT OF
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Plant Layout and Energy Uses E50
R
-

oy
.

= Focus on
buildings/areas

= Approximately
sf
footprint, not including
all outbuildings

= Production energy uses
iInclude machining,
welding, heat treating

= Plant areas climate
controlled, with
compressed air
distribution

Aerial view of Treasure Hunt site upcoming this month

U.S. DEPARTMENT OF
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Key Energy Inputs for Calculations (furnished by host facility)

Key Plant Data

Facility Name/Location Plant 1

Electricity Cost and 0.08 cents/kWh
Annual Consumption KWh/yr
(2023) $ Iyr

Voltage and Power Factor [REE{OAVe]IES
PF between .80-.90

Natural Gas Cost and 5.5 $/MMBTU
Annual Consumption MMBTU/yr
(2023) $ Iyr

Total Energy Spend $

10% savings = $ /yr cost reduction

U.S. DEPARTMENT OF
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Electricity Use Patterns Point to Weekly and Seasonal Energy Use

Patterns

Daily Electricity Use (kWh)
3000

2500 Avg
Sample Data Time Period KW/
2000 da
winter weekend XXX
1500 winter weekday Yyy
summer weekend 277
100 summer weekday WWW
500 Monthly Peak Demand (kW)
XxXxX-yyy May-Sept.

Zzz-rrr winter months

CESG.)C'C'DCESG)C'C'OC*(T‘G'C'OC*(.E'C'OCC'C'OCC'C'OCE:S(DC'C'DCESG)
OU)_CDJLL(DOU)_C33LLG)OmLLGJOmLLGJODLLGJOJLLGJOw£3:5LLCL>OU)_C:5
SPFFDe2SPFFRNG2300230 02300230 q230%FF0g230FF
~ N~ © © oo o < < o ™ N N a9 a9 089900 o © ©
HHH — — -
Month/Day of Week
U.S. DEPARTMENT OF
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Operating Hours — furnished by host facility

Timing of plant | Shift 1.

; Shift 2:
shifts Weekends:

What are annual hours of operation, for equipment running during production hours, assuming
equipment continues to operate during both shifts? What are idle hours?

Production hours = hrs/yr

Idle hours = 0 hrs/yr

FMBetter e o
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Software Tools: MEASUR

(<]

Energy Efficiency &
Renewable Energy

Add New ~

Home

Welcome to the most efficient way to manage and optimize your facilities' systems and equipment.

Create an assessment to model your system and find opportunities for efficiency or run calculations from one of our many property and equipment calculators
Get started with one of the following options.
If you need help at any point along the way, click on a & User Manual icon.
& All Assessments
& Examples

@' Fan Example )
B Pump Example

Compressed Air Example
& Compresse P View Assessments Equipment Calculators

§ Waste Water Example
o | b wll @ |® =

= Motor Inventory Example
Compressed Air Process Heating Fan Steam Treasure Wastewater Motor
Assessment Assessment Assessment Assessmel Hunt Assessment Inventory

B Treasure Hunt Example
& Steam Example
& Process Heating - Fuel Exa

=

Data Exploration

Pump
Assessment

Data
All Calculators Exploration
Genera
Compressed Air
Fans

=]

Lighting

Motors

Process Cooling
Process Heating

Pumps
Steam o= DEFARTMENT OF Energy Efficiency &
s ENERGY Renewable Energy
Settings

20
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How to Access MEASUR

25 energy.gov/eere/iedo/measur r
Download the Tool
« How to Download and Begin using the MEASUR Tool i o https://lwww.energy.gov/eere/iedo/measur i
" Download Software- _ '« Scroll to the bottom to find and download !
e Webinar Introduction to the MEASUR Tool Platform | |
| |
| |

your version

—_—_—— e e

Release Notes

MEASUR has a built-in auto-update feature that will automatically check and notify users of recent
tool updates. Users are given the option whether to upgrade to the latest version. MEASUR is

accessible in an open-source environment DOE AMO GitHub page.
Open Source

MEASUR is accessible in an open-source environment. Those familiar with open-source software or
software coding, who would like to explore and interface with this developmental process may do
so by clicking here DOE AMO GitHub page

Do this before the event!
« Option: use online version, but may depend on WIFI access
https://measur.ornl.gov/
——

QPlants
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Energy Calculators

The following calculators are available as part of the toolkit and DOE is
continuously working to improve the portfolio of calculators available.

Lighting Replacement
The calculator is designed to quantify
the energy savings associated with
lighting opportunities.

Compressed Air Pressure
Reduction
This calculator 1s used to quantify the
energy savings associated with
reducing compressed air system
pressure.

Replace Existing Motor
This calculator calculates the energy
savings, cost savings, and payback
period for replacing an existing motor
with a higher efficiency motor.

Water Reduction
This calculator is used to quantify the
energy savings associated with
reducing water usage and wastewater
disposal

Upgrade Motor Drive
The Motor Drive Calculator compares
the annual energy cost of three motor
drives: V-belt drive, Notched V-Belt
drive, and Synchronous Belt Drive

Steam Reduction
This calculator is used to quantify the
energy savings associated with
reducing steam use

Natural Gas Reduction
This calculator is used to quantify the
energy savings associated with
reducing natural gas usage

Pipe Insulation
This calculator is used to quantify the
energy savings associated with
insulating hot pipes

Electricity Reduction
This calculator is used to quantify the
energy savings associated with
reducing electricity usage

Tank Insulation
This calculator is used to quantify the
energy savings associated with
insulating hot tanks

»

Compressed Air Reduction
This calculator is used to quantify the
energy savings associated with
reducing compressed air usage

Compressed Air - Leak Survey
Used to quantify the energy savings
associated with reducing compressed
air leaks

Flue Gas

Determine the amount of heat lost in
the furnace flue gas

22
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¢

Opening Loss

Estimates losses due o openings in
the heating system

Wall Loss

This calculator can be used to
calculate fuel savings due to changes
in wall insulation for a heatingsystem

¢

Custom Savings Opportunity
This calculator provides a space to add
a Treasure Hunt Opportunity without
using a calculator (such as after having
done off-sheet calculations). Enter
Baseline and Modification Utility use to
calculate savings.

Leakage Loss

Estimates losses due to gases
leaking out of or into the furnace

# Better
@ Plants
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MEASUR Example: Electricity Reduction

) MEASUR

Last modified: May 11, 2023

Find Treasure

‘) ELECTRICITY REDUCTION

Click the save ico
opportunity and re

BASELINE +Add Equipment MODIFICATION +Add Equipment
# Equipment #1 ® ¢ Equipment #1 ®
Annual Operating Hours kg | 2760 Annual Operating Hours k= | 2760

Electricity Cost 0.08 Electricity Cost 0.08

Measurement Method Multimeter Reading v Measurement Method Multimeter Reading v
Number of Phases 1 B Number of Phases ‘]

Supply Voltage 480 D Supply Voltage 480

Average Current 35 D Average Current 0 |
Power Factor 0.85 Power Factor 0.85

Power 25 kW Power 0 kw

# of Units 1 # of Units 1

Energy 68,265 KWh Energy 0 kWh

# Better

QPlants
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Sample Results — Low Hanging Fruit!

. e (8141114Y . Implement Effort to
Opportunity Name Utility Savings Cost Savings o Implement
Building A Lights LED replacement Electricity Lights 81,546 |kWh | S 8,534 (S 4,644 0.5 7
Exterior LED Occupancy/Daylight sensors Electricity Lights 7,099 |kWh | S 850 | S 800 0.9 5
Building B Lights shutoff and LED replacement Electricity Lights 277,136 |kWh [ S 29,002 | S 28,000 1.0 7
Replace warehouse T5 with high bay LEDs Electricity Lights 21,346 |[kWh | S 2,234 | S 2,000 0.9 5
Building D Lights LED replacement Electricity Lights 10,752 |kWh | $ 1,125 | S 5,945 5.3 7
Shut off idle CNC machines Electricity Motor 121,757 |lkwh | S 12,742 | $ 360 0.0 1
Shut down idle saws Electricity Motor 2,865 |kWh | S 300 | S 120 0.4 1
Shut down CNC machine not being used Electricity Motor 33,256 |kWh | S 3,480 | S 120 0.0 1
Shut down wastewater pump during idle periods Electricity Pump 1,209 [kWh | S 127 | S 120 0.9 2
Shut off idle screening machines and autoclaves Electricity Motor 58,730 [kWh | S 6,146 | S 360 0.1 1
Shut off idle cooler machines in screening area Electricity Motor 18,308 [kWh | S 1,916 | S 360 0.2 1
Shut down paint booth exhaust fan Bldg E Electricity Fan 52,259 |kWh | S 5,469 | S 120 0.0 2
Shut down HVAC for temp bldg during idle time Electricity Fan 83,335 [kWh | S 8,720 | S 120 0.0 2
Shut down Bldg E Compressed Air Dryer Electricity |Compressed Air 17,520 [kWh | S 1,833 | S 120 0.1 2
Repair 50% leaks on Compressed Air Leak Load Electricity |Compressed Air 132,276 [kWh | S 13,843 | S 4,200 0.3 2
Replace Compressed Air Dryers with Cycling Units Electricity |Compressed Air 105,120 (kwh | S 11,001 |S 22,500 2.0 6

Be“er U.S. DEPARTMENT OF
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Treasure Hunt Instrument Case — with data collection equipment

Pelican 1510

HOBO U12 Data Case

Logger + 600 AMP Split
Core Current
Transformer

HOBO H22 Energy
Logger — Multi Channel
Multi Transducer Data
Logger

HOBO U12-014 Logger
— 0 to 1800 degree
thermocouple

Better
Plants_

Testo 540 Light Meter

Kill-A-Watt °
120VAC outlet
energy meter

Dickson
Pressure *®
Logger

Fluke 345 — Clamp
Meter (Power
Factor / Energy
Logging)
UE Ultrasonic
eak Detector

DOE provides energy
diagnostic equipment and
teaches the participants
how to use them

Helps participants
evaluate equipment
performance and quantify
energy performance
improvement more
accurately

U.S. DEPARTMENT OF

ENERGY
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Typical Treasure Hunt opportunities — Lighting

= Retrofit lighting with more efficient technology.
Mostly LED lighting in place? Sometimes more
conversion remains, look for color variation.

* Turn off excess lighting where possible, exterior
lights/ not needed during most daylight conditions

* In infrequently occupied areas, implement shut
down procedures or install occupancy sensors

= |dentify unnecessary lighting. Robots do not need
light to work. Storage areas can be less
intensively lit.

= _LED can save on maintenance too, some include
this labor in their evaluations

v Tip: if unsure of lighting type or wattage, ask
maintenance team to show you what bulbs they
will use if a light goes out

Better
Plants_




Typical Treasure Hunt opportunities — Steam

= General steam leaks

Broken Steam Traps

Condensate leaks

Boiler Tune up

Poor or missing insulation

Building heat with poor control

v'Tips: look for leaks and uninsulated surfaces

Better s DEPARTMENTOF
Plants_ ENERGY




Typical Treasure Hunt Opportunities —Compressed Alr

= QOperate at the lowest practical pressure set point
= Replace pneumatic energy with electrical energy where
practical bag test on
= Evaluate high efficiency nozzles Comﬁ’;zls(z?d air
= Eliminate inappropriate end use applications '
= Optimize control strategy
» Reduce/fix leaks
= |nstall solenoid valves on open blowing
= No loss condensate drains
v" Tip: follow the hissing sound of air leak to its source.
Use leak detector or bag method to quantify leak and
potential savings.
v Another tip: look for plant stations using compressed air
for blowing off. Check for nozzle or reduction in Nozzle installed
opening. If the hose is open, look to install a nozzle.

Better U.S. DEPARTMENT OF

Plants ENERGY




Cost Savings of Leaks

30

With electric rates above 5
cents/kWh, savings would be
even higher

We can calculate the cost
per year for a 1/8” leak, using
known electricity cost and
hours of operation

Size  Cost per Year

® 1/16" $523
@ 18" $2,095
' 1/4" $8,382

Costs calculated using electricity
rate of $0.05 per kWh, assuming
constant operation, and an efficient

COmpressor.

Source: Compressed Air Challenge

# Better

QPlants
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Typical Treasure Hunt opportunities - Exhaust

» Exhaust systems frequently operate regardless of production
requirements
= Fume hoods
= Scrubbers
= Dust collectors
= Extraction systems
= Chip collectors

= Implement shut down procedures or automate shut down based
on production processes

v Tip for treasure hunters: listen for fans operating when process
IS not underway! Then look for control option. Does operator
badge in after breaks, or otherwise activate machine or area?
Fans can be interlocked with process or presence of operator.

# Better
QPlants




Typical Treasure Hunt opportunities — Process Heating

Poor furnace/oven insulation

Furnace or oven shutdowns / non-production management
Temperature set points

Recirculation fans / blowers

Minimize ramp up time

Excessive soak/cure time

Combustion efficiency — burner upgrades, recuperators

Combustion tuning — may be an involved process for
treasure hunts

= adjust air/fuel ratio for furnaces

= ovens: check requirements for air turnover or other process

requirements such as cure time/temperature

v’ Tip for treasure hunters: try to find out the process control
parameters, such as time and temperature, and check
these with your instruments

Be“er U.S. DEPARTMENT OF
P ENERGY



Typical Treasure Hunt opportunities — Cooling / HVAC

= HVAC / Makeup Air / Comfort Cooling

= Use programmable thermostats to optimize cooling
schedule, particularly in areas such as offices,
warehouses, partial production areas

= Ask about temperature set points

» Less makeup air may be needed during
nonproduction, if possible, shut down a few units

v Tip: Look at thermostats and question set points. Can
they be set back at night/weekends? If units have
economizers, are the dampers open when ambient
conditions call for outside air?

= Cooling Towers

= Match tower capacity with process or building load
requirements

= |Less active cooling may be needed during night,
colder seasons, and nonproduction hours

= Low delta T may be worth exploring further, to limit
pumping energy
v Tip: Check for throttled pumps / opportunities for VFD

U.S. DEPARTMENT OF
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Typical Treasure Hunt opportunities — Process Equipment

= Ensure auxiliary energy is minimized during nonproduction

= Production cells should have a shut down procedure during idle
time
= |If the process is not a bottleneck in plant production, consider
batch processing and avoid constant idle time waiting for product
= Optimize throughput
= parts washers
= cooling tables / fans
= die heaters
= Extrusion machines

v’ Tip for treasure hunters: look for equipment running during idle
time, such as Sundays or shift changes. Look to recommend
shutting down lubrication pumps, valving off compressed air,
powering down consoles/lighting panels. To quantify, teams may
need to involve an electrician to check idle amp levels.

Be“er U.S. DEPARTMENT OF
P ENERGY



Importance of Significant Energy Uses within a Facility

= DOE 50001 Ready Navigator
tool helps organizations start
adopting the ISO 50001 Energy
Management Standard

= Process to establish significant
energy uses (SEUs) as follows:

1. Identify energy uses that consume
the most energy within facility

2. Identify factors and persons that
affect the energy consumption of
these energy uses

3. Establish a selection criteria for
identifying which energy uses are
significant

What is ISO 500017

ISO 50001:2018, Energy management systems — an
International standard that structures a continuous
Improvement process to managing facility energy, and
outlines an organizational team approach

7 20001 Reacly PRl S

This part of the Navigator Playbook is completed when you have:

1. Identified the energy uses that consume the most energy within your boundaries.
2. Identified factors and persons that affect the energy consumption of identified energy uses.
3. Established selection criteria for identifying which of these energy uses should be a significant energy use

Better
Plants_
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DOE Treasure Hunt Resources

= MEASUR

= Has the Calculators and Assessments. Free!
= Download here

= Treasure Hunt Tool Kit
= Save the date, example agenda
» Pre —training data collection, Plant Energy Profiler (PEPEX)

= Walk through check-lists (chilled water, Compressed air, lighting, process equipment, cooling systems, heating, pump
and Fans, and steam)

= Data collection sheets
» Implementation Tracker
= Download here

= Treasure Hunt Webinar - Access recording here

» Diagnostic Equipment Loan Program
= Free equipment tool kit loan to gather data. Free to Better Plants Partners!
= Access here

Better U.S. DEPARTMENT OF
zl?!ant&, ENERGY
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https://betterbuildingssolutioncenter.energy.gov/better-plants/energy-treasure-hunts
https://betterbuildingssolutioncenter.energy.gov/better-plants/energy-treasure-hunts
https://betterbuildingssolutioncenter.energy.gov/better-plants/diagnostic-tools
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Handouts

System specific handout sheets are provided by DOE to help participants identify and quantify
energy savings opportunities

Electronic copies are included on attendee memory sticks

Three sets of handouts for each system type is available;
= System Checklist
» Data Collection Sheet
» System Cheat Sheet
» Info Cards

The handouts are not meant to be all encompassing

Participants should only use the handouts as a tool to get started and not solely rely on it

38

Better s DEPARTMENTOF
z Plants ENERGY




Handout 1 — System Checklist

Checklist (things to look for sheet) |
help identify common opportunities u o

« The handout provide a list of best
practices

Cooling
Tower Circuit

Best Practices

1.) Use cooling towers in place of chillers when possible

Compressor
ﬁ‘\m" 2.) Stage chillers to optimize part-load efficiency
3

Condenser 3.) Optimize temperature set points for energy savings

Evaporator

4.) Reduce end use loads/ Inappropriate uses

 Typical system schematic is provided

Cooling Coil

To Plant
. 5.) Add insulation to cold surfaces e.g. chilled water pipe
— Floor
wherever applicable = =
Pump Coutesy o snergy-modes o
System Things to Check Comments
° A I i St Of “th i n g S to Ch eCk” i S p rovi d ed by * Opportunities with chiller sequencing * Load management to optimize chiller efficiency.
* Stage chillers to optimize part-load efficiency
Syste m area * Turn off chilled water on weekends.
. . Chiller * Opportunities with set points * Can the chilled water set point be increased?
CheCkl |St are aval I able fOf * Can the Condenser water set point be decreased?
« Compressed air system
° Ste am Syste m * Opportunities to bypass chiller with cooling | * Economizer to produce chilled water when outside air is cool
i tower/ Opportunities with free cooling enough
* Process heatlng system
® Ch I I Ied Water SySte m * Opportunities with Tower operation * Use cooling towers in place of chillers when possible
° P um p an d Fan Syste m * Install Controls to Stage Cooling Tower Fans On/Off
° ng htlng and ¢ Install VFDs on Cooling Tower Fans
* Process Equipment . . . .
Cooling ¢ Opportunities with Tower Make-up Water * Make-Up = Evaporation + Blowdown + Drift
39 Tower * Decrease blow down of cooling towers
U.S. DEPARTMENT OF
# Better
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Handout 2 — Data Collection Sheets

1 Better
zPIants®

U.S. DEPARTMENT OF ENERGY

Data Collection
Sheets - help collect

Compressed Air System - Data Collection Sheet

Energy Treasure Hunt

the right data to
guantify common

Measure

Data to Collect

Data

How to Collect

opportunities

How many Compressors?

How many compressors are running? Interview the operators
A_r_e_t_*_‘f compressors running fully loaded? | | Interview the operators/ frompanel |
Compressor(s) total connected BHP or kW From panel

Common System Data @ |[-———————- - o B B
Current System Pressure | From Pressure Gaugein Headerline |
Highest System Pressure ] Interview theoperators |
Highest Pressure Required atpointofuse | | Interview manager/ personnel who use compressed air _ |
Nominal Compressed air Output (CFM)
Howmanyleaks . Jom ] Approximation based on theones found _ |
Diameter for theleak . Jom ] Ultrasonic Leak Detector / visual determination . |

Air Leaks Maln header pressure From nearby pressure gauge

Reduce System Pressure

Hours when pressure could be reduced

Determined based on proposed operations

40
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Handout 3 — System Cheat Sheets

Cheat Sheet help to quickly estimate savings associated with common opportunities

. B
« Cheat Sheets provide common ‘.'pﬁ.’_‘.ﬁ’f;-

“Rule of Thumb” for a system Rule of Thumb

Compressed Air System — Cheat Sheet

Energy Treasure Hunt

*  Lowering comprassor Pressure settings by
2 pSIG will result in a 1% savings
*  Lowering comprassor inlet air temperature by
10°F will result in a 2% savings.
° 1 d 1 | *  E0% of the electric energy going into the
P rOVI e typ I Ca SySte m compressors is lost as heat.
i ; Reciprocatin '
performance information . i § Centrifugal |
Tvpical Losses
* positive displacement * positive displacement = DYNAMIC COMpPression
+ suited for high pressure * Better turn down = ood for full load
operations characteristics operatians
* Typically usad in smaller = small — midsized = Large applications
LI . . applications applications <500 HP =500 HP
® Help parthIpantS estlmate SaVIngS * Typical Cantrols — On/Off = Typical Controls — Load/ = Butterfly Values, inlat
. . [T — Unload, Modulating, W50 Guide Vanes
associated with commonly Airleaks
I d e ntlfl e d O p p O rtu n Itl eS Leakage rates" (cfm] for different supply pressures and approximately equivalent orifice sizes
- (Psig) Orifice Diameter (inches)
ressure FSEl M ea 132 116 1 1ja 38
70 0.29 116 466 18.62 744 167.8
80 0.32 126 5.24 20.76 831 187.2
50 0.36 146 5.72 23.1 92 206.6
100 0.40 155 631 2522 1009 227
1325 0.48 154 7.66 30.65 1222 2755

a. Forwell-rounded orifices, values should be multiplied by 0.57 and by 0.61 for sharp ocnes
Cost savines = # of leaks x leakaee rate [cfm x kW /cfm x # of hours x 5/kWh
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Handout 4 — Info Cards

Compressed Air System /nfo (ard

1. Eliminate inappropriate uses of compressed air

= Available for all the major end-use
systems, plus motors and water

* Includes top 5 energy conservation
measures, and key rules of thumb

= Other important info based on

system type

Stabilize system pressure
Lower pressure requirements of end uses
Minimize compressed air leaks

LA W

Provide compressed air of appropriate
quality for manufacturing processes

*Based on 50.075/kWh
Equivalent Orifice Diameter (in.)
Pressure
(Psig) | 1/64 | 1/32 | 1/16 | 1/8 1/4 3/8
70 S$34 | $137 | S551 | $2,202 | $8,799 | $19,844
. 80 $38 | $149 | 5620 | $2,455 | $9,827 | $22,138
Rules of Thumb
90 $43 | $173 | $676 | $2,732 | $10,880 | $24,433

Lowering compressor pressure setpoints
by 2 PSIG will result in ~1% savings

100 $47 | $183 | 5746 | $2,983 | $11,932 | $26,845

Lowering compressor inlet air temperature
by 10°F will result in ~2% savings. 125 57 | $229 | $906 | $3,625 | $14.451 | $32,581
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Summary
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V.

Walkthrough the facility and observe operations

|dentify opportunities

Collect relevant data

Quantify Savings

Create Opportunity Sheet

Leverage available
— Resources

—

# Better
QPlants
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