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Download via DOE-EERE- AMO website

ADVANCED MANUFACTURING
______ e ey e e gy e e e - .
operating conditions and test "what-if" scenarios for various options to reduce energy use. ps . WWW. e n e rq V' q OV ee re
FSAT: Coming Soon!

amo/measur

AlRMaster+: Coming Soon!

= |ncludes overview of the

The tool suite 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. The entire effo rt to re p rog ra m O u r

suite is accessible in an open-source environment DOE AMO GitHub page.

legacy tools

* Fact Sheet

* PSAT Factsheet: Coming Soon!

= Scroll to the bottom to find

¢ How to Download and Begin using the AMO Tools Desktop

and download your version

¢ Windows Compatible Version

* Mac Compatible Version

¢ Linux Compatible Version
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https://www.energy.gov/eere/amo/measur

Download via DOE-EERE- AMO website

You are now leaving Energy.gov x

| * This message will appear

tY(:>:u will be automatically redirected |nd|Cat|ng that the f||e you are
e a——— ORNL'AMO/AM‘T" downloading is hosted on another
ktop/releases/download/v0.3.0-] :
peta/AMO-Tools-Desktop. Setup-0.3.0- website.
beta.exe
inelaoésxeconds or you may click u That Web Site iS G|tHUb,
"Continue to the Site". ]
the common repository
CANCEL for software applications
CONTINUE TO THIS SITE and is perfectly safe.
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Open File - Security Warning

D OW n I O a d The publisher could not be verified. Are you sure you want to run this

software? | — i , ,
) AMO-Tools-Desktop Setup | = | = ] X4 l

Choose Installation Options @

Who should this application be installed for?

u CI iCk the fi Ie extenSion | Please select whether you wish to make this software available to all users or just yourself
that matCheS your D;{.ICJ—Tc:cvl:«—DE;l:tc:;:‘E-etu;: ’ (=] “ = ‘| 23 |

Oanyone whd  Choose Install Location g

operating system o | oS ot ot A-Tok Ok
= Open the download 9
= Click "Run” ]
= Follow the instructions for et

AMO-Tools-Deskkop O

the Installation Wizard Destiatn Fo

: :

» |f updating via the
webpage DO NOT
uninstall first AMO-Tools-Desktap

Setup will install AMO-Tools-Desktop in the following folder. To install in a different folder, dick
Browse and select another folder. Click Install to start the installation.

IT®

Completing AMO-Tools-Desktop
Setup

AMO-Tools-Desktop has been installed on your computer.

Click Finish to close Setup.

Run AMO-Tools-Desktop

Better
‘ Plants < Back Cancel




Updating

= This Tool is in beta, so we are constantly upgrading it and
publishing releases fairly often.

= After installation, if an update becomes available, a popup will
appear at startup to notify you.

= You can choose to update right away, or you can wait.

= |f for some reason this does not happen, you can download from the AMO Tools
Download Center

= DO NOT UNINSTALL before updating, you will lose ALL your
assessments.

Better EEEEEEEEEEEE
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MEASUR Demo

"estimation
anavlms
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Using MEASUR

mmmmmm

PSAT

raphs
P e

MotorMaster pportunities s:
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Getting Started
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Energy Efficiency &

*Star‘t an assessment Renewable Energy
=P Create an inventory

= \/iew Assessment T

| 8 Examples

DaShboard i Plant B

Data Exploration

MEASUR

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

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.

. =
U Se P ro p e rtl eS & rA]”Qg?:;CU]a!OfS Create Assessment Properties & Equipment Calculators
Vv
[ Process Cooling Model a system and explore multiple optimization scenarios. Generate detaile rties and test a variet ustments
quipmen
Fans
Process Heating Create Pump Assessment & Motors & Steam
a Cu a O rS Steam formerly DOE Pumping System Assessment Tool (PSAT) & Process Cooling i Compressed Air
Compressed Air
Lighting i@ Pumps [ Lighting
General .
e p a n Se r Create Process Heating Assessment & Fans i General
: formerly DOE Process Heating Assessment and Survey Tool
. Settings & 3
E xperience Custom Materials (PHAST) Ity
Tutorials
. ébogé ’ Create Fan Assessment
C eedbac
[} h a n g e S ettl n g S Acknowledgments formerly DOE Fan System Assessment Tool (FSAT) Inventory Management /
@ Translate Create and manage equipment inventory.
v0.8.0-beta @
e View Tutorials
n Create Steam Assessment ) Create Motor Inventory
R 8 formerly DOE Steam System Modeler Tool (SSMT) ‘E }m based ori DOE'S MotarMaster too]
e Manage Custom A
M ate ria I S Create Treasure Hunt
Energy efficiency calculators for facilitating a Treasure Hunt
* Provide Feedback
03 View All Your Assessments
e Translate

Better U.S. DEPARTMENT OF
it ENERGY
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General Settings

These will be default settings for any new assessments and folders

Language Translate Application Using Google Translate

Currency $ - US Dollar v ‘
Units of Measure ®/Imperial

Metric
Energy Result Unit | Millions British Thermal Units (MMBtu) v ‘
Default Panel Tab ®Results

= Set global units & utility

Energy Costs for Operation

Fuel 399 ]
CO StS Steam (as utility) 469 ]

Electricity 0.066 ’
Other Fuel 0 ’

|
|
|
[ | C h a n g e I a n g u a g e Compressed Air (as utility) 0.022 ’ - }
|
|

= MUST be connected to S : |
i nte ' et Pump Settings A

= Turn on/off Tutorials T -
- Clear Data Steam Settings A
Tutorial Settings A

Restore System Settings

Restoring system settings will provide options for resetting all application settings to their default
values, returning all example assessments to their original state, deleting all user-created
assessments/pre-assessments, and deleting all user-created materials. This cannot be undone!

Better U.S. DEPARTMENT OF
@ Plants ENERGY
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Tutorials & Feedback

= View all Tutorials
= Let us know if you like

MEASURI Welcome to MFHSUR, the new DOE
S Software Suite for analyzing and
= ourvey

identifying enerqy savings opportunities.
. .
Bug R_eportlng Let’s get started!
= Email
= accawigk@ornl.gov
= armstrongko@ornl.gov

= Download full Data set

Welcome
= This will help us identify the B

problem
= Screenshots please

“ B eu er EEEEEEEEEEEE
QPlants


https://www.surveymonkey.com/r/DOE-AMO-TOOLS
mailto:accawigk@ornl.gov

Dashboard - Overview

View all your assessments in a folder-based organization

U.S. DEPARTMENT OF

ENERGY

Energy Efficiency &
Renewable Energy

Add Assessment

Home

% All Assessments

@8 Examples

& Plant B
= Plant B Motors
& Electric Arc Fumace
& Pusher Fumace
& Reheat Fumace
@' HVAC Fan
@' Coal Dryer
B Process Pump 1
B Cooling Pump 2
B Cooling Pump 1

Data Exploration

All Calculators
Motors

Process Cooling
Pumps

Fans

Process Heating
Steam
Compressed Air
Lighting
General

Settings

Custom Materials
Tutorials

About

Feedback
Acknowledgments
Q@ Translate

v0.8.0-beta @

8 / All Assessments / Plant B

\Add Assessment | Add Pre-Assessment | Add Folder | Add Inventory

—

Sort By: Last Updated ‘ ¥ H Y Filter l :E

JSelect all folder content

PLANT B INFO
Company A Company

PLANT B SUMMARY

X

Type Assessments Annual Energy Used

Pumps 3 6,508.68 MWh
Process Heating 3 2,753,210 MMBtu
Fans 2 15,659.6 MWh
Steam 0 0.00000 MMBtu
Total 8 2,753,210 MMBtu

Annual Energy Cost

Facilty ~ Plant8

$373,614.00
$21,766,724.55

$939,573.03
$0.00
$23,079,911.58

Date  9/16/2020

# View Detals | Edi Info

PLANT B SETTINGS
Units of Measure Imperial

Fuel Cost $3.99 /MMBtu
Steam Cost $4.69 /MMBtu

Electricity Cost $0.07 kWh
Edit Settings

PLANT B PRE-ASSESSMENT ([ll- PLANT B MOTORS E & ELECTRIC ARC FURNACE i
Inventory Summary: Furnace Type: Electric Arc Funace (EAF)
Add Pre-Assessment / Screening Number of Departments: 2 Baseline Data:
Number of Motors: 10 Annual Energy Use: 165,017.656 kWh
© Annual Energy Use 13,706,283 kWhiyr Annual Energy Costs: $10,891,165
No Pre-Assessment found for this facility. Annual Energy Cost 5904615 Modification Data:
Analysis: Number of Modifications 3
Payback Threshold 2yrs
Replace Now. 1 Actions:
Replace When Fail 0 Equipment Setup Assessment
Rewind When Fail 3 Assessment Report Quick Report
| & PUSHER FURNACE ‘ - REHEAT FURNACE | @ HVAC FAN b
Furnace Type: Furnace Type: Baseline Data:
Baseline Data: Baseline Data: Annual Energy Use: 3,942 MWh
Annual Energy Use: 74,450 MMBtu Annual Energy Use 2,115,701 MMBtu Annual Energy Costs: $236,520
Annual Energy Costs: $297.056 Annual Energy Costs: §10,578,503 Modification Data:
Modification Data: Modification Data: Number of Modifications: B
Number of Modifications: 4 Number of Modifications: 5 Max Energy Savings: 856 MWh
Max Energy Savings: 31,415 MMBtu Max Energy Savings: 396,998 MMBtu Max Cost Savings: $51.376
Max Cost Savings: $125,348 Max Cost Savings: §1,984,992
Actions:
Actions: Actions: Fan Setup Assessment

B coaL prver

Baseline Data:

= " SZacad

Annual Energy Use 11,718 MWh

Baseline Data:

Annual Energy Use
Epeco o

fp ProcESS PUMP 1

4,818 MWh
Sdatles

Baseline Data:
Annual Energy Use
e o

fp coouine pumP 2

990 MWh

200

= Move, copy, import and
export assessments

= Add/view facility information
and folder-wide settings

Make pre-assessment
screenings

Generate rollup reports of
several assessments

= Add New Assessment
=P Add New Inventory

Better
Plants
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Dashboard — Folders are Facilities

The Dashboard is designed to treat each folder like

a facility or business unit

B / All Assessments / Plant B

1 Sort By: Last Updated l ¥ H Y Filter ’ |§E

Add Assessment | Add Pre-Assessment | Add Folder I Add Inventory ’

Delete I Export | Import ]

PLANT B INFO

Select all folder
content

Company A Company
Assessment Contact

K. Armstrong

armstrongko@ornl.gov

PLANT B SUMMARY

Facility Plant B
Facility Contact

S. Body
sbody@companyA.com

Date 9/16/2020
Address

789 A Street,
Anytown, TN 378
USA

Hide Details™ Edit Info

PLANT B SETTINGS

Type

Pumps

Process Heating
Fans

Steam

Total

Assessments

W oONWW

Annual Energy Used Annual Energy Cost Units of Measure Imperial

6,508 68 MWh $373,614.00 Fuel Cost $3.99 /MMBtu
2,753,210 MMBtu $21,766,724.55 Steam Cost $4.69 /MMBtu
15,659.6 MWh $939,573.03 Electricity Cost $0.07 kWh
0.00000 MMBtu $0.00 Edit Settings
2,753,210 MMBtu $23,079,911.58

assessments in folder

Plant B Facility Information.

Company Name
A Company

Assessment Date
9/16/2020

Facility Contact Info

Name
S. Body

Phone Number

Email

sbody@companyA.com

Facility Location

Street
789 A Street

State
N

Country
USA

Enter information about facility.

Facility Name
Plant B

Assessment Contact Info

Name
K. Armstrong

Phone Number

Email
armstrongko@ornl.gov

City
Anytown

Zip
37830

This will appear in reports

Better
QPlants_
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Dashboard - Pre-Assessments

Pre-Assessments are to help you triage equipment to best utilize
assessment time

meter data to determine your priorities

Enter metered or design energy data for multipie systems to compare their energy consumption.

Switch between Energy Use and
Cost if equipment uses different fuel

Save to Folder jJEeEhiEl

EEEEEEEEEE

Better u.s. oF
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Dashboard - Rollup Reports

Create Rollup Reports to see the impacts of opportunities on overall

MEASUR Summary Report

b Pumps ° % Furnaces o @ Fans 2

428 414 MBN $79.73 1 n
2.324,798 MMBY i
for detas
!

< Collapse Sidebar

b Gooling Pump 1 b Cooling Pug

PO Graphs  Sankey  Input Summary | Facey Info
Basetine Impeove Belt, Motor and Pump EN Adpst Frund Temoerature

# Better
QPlants

NERGY

Reheat Furnace:
2,115,701 MMBtu

Pusher Furnace

74,450 MMB!

— 0%
Motor rated power (hp) 200 200 200
Mator shah power (hp b W 985
Pump shalt power (hp) 04 s
Motor eficiency (%) w1 028
Mator power facter (%) 726 ne
Pe d (% 50 L5y 8
Drive efficiency (%) %9 100 %e
1162
Process Heating Rollup " 12 3
™m ¥ 693
- %2 ra
preccess Furnace Systems Energy Use 535,000 0.0 $:4670
Fuel Total 4.0 $370
Fumace Used Cost Energy Use Cost Cost Total Energy = 13527 00016204
Neme (MMBtuyr) ($yn) (kWihvyr) sy Syn Cost Used od
Edectric Arc - Wiatal More Eficwot Drive
ey - - 553050  $10.390000 $10890000 50 205 jorsey
e Imstall More EMCent Motor
Pusher 74,450 14 27 Pump snd Fluid Pumo and Fluid
Fumace
¢ Furnace: Reheot
1 MMBtu Pkt 2115700  $10.580,000 - - $10.580000 486 768
Totals 2190200 00 563.060 $10,890.000 $21.770.000

w.S. DEPARTMENT OF

ENERGY



Key Features - Help Text & Tutorials

" catio Fans ar s
. I u to rI a I S /:’eoc::rsesmenl Losses L(/e/come to the new

Pump System Assessment Tool!
tlmel Loss

= Help to get started using tool L — Lets Get Started:
<4 Inlet Ductwork Loss
AN | «— system DampeLr Loss

= Help text for each data -

System I
Effect —> i

' Bl |
entry field =L EEC
= Diagrams to help understand —

different sections of \

where to obtain data the Setup. !

— @ Assessment Settings - Setup units for the assessment
Some of these are [Pimp % Fhildi Dt Ert ey relaking oo pute zpecs

= Can switch between help or e o e
results being shown by default

s () M

previous section.

HELP
Motor Help
RESULTS HELP PRI GRS starmn's ann 3
Enter measured data to calculate your system's annual s:
Charge Material Help Motor RPM

Enter measured data to calculate your system's annual savings potential. 7' i

ass and size

Savings Suggestions

Explore possibilities of lowering the final product temperature
Preheating the charge or load material entering the furnace Efficlency Class Line Frequency Minimum Maximum
Pre-drying to reduce moisture content of the load entering the furnace Standard Efficlent 60 Hz 540 rpm 3600 rpm
Maintain charge feed rate as close to the rated capacity as possible Standard Efficient 50 Hz 450 rpm 3000 rpm
Consider possibility of reducing endothermic reactions by controlling process conditions

Energy Efficient 80 Hz 540 rpm 3600 rpem
Energy Efficient S0Hz 450 rpm 3000 rpen
Note: These energy saving measures are for guidance only. Not all measures are applicable under all operating conditions. There may additional Premium Efficient 60 Hz 1080 rpm 3600 rpm

Bel |er measures when considering specific situations and the user is encouraged to review and apply the appropriate measures Premium Efficient 50 Hz 900 rpm 3000 rpm U.S. DEPARTMENT OF

hanes ENERGY

F ENERGY




Key Features — Customize Units & Notes

» Units are easily customizable and can be changed after data entry!
* Add notes on assessment conditions to add to report

Charge (wet)-Feed Rate |4226 l ]

i n Assessment Settings e Heat Balance

a Aux Equipment

n Design Energy Use a Mete

assessments in global

REHEAT FURNACE 2 SETTINGS

Your units have changed! Click here to update your data to reflect these changes! _

settings or in the dashboard

Language ’ English
Currency { $ - US Dollar
Units of Measure Imperial

® Metric

Energy Result Unit { Gigajoules (GJ)

Charge (wet)-Feed Rate

Ty

1916.8798 | karmr |

Better
QPlants
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Starting an Assessment

e Choose a unique name for
Create New Assessment the assessment

e Set Assessment type
(Pump, Fan, Process
Heater, Steam, Treasure
Hunt)

e Choose folder location

e Or make a new folder

U.S. DEPARTMENT OF

ENERGY




System Setup

> Reheat Furnace Case Study

~—» Fuel-fired System Setup =~ Assessment Diagr

@ e @ B @oeneen - Otalt With current equipment and operations -

REHEAT FURNACE CASE STUDY SETTINGS

| Baseline

Fan Example
Currency $ - US Dollar v ‘ @ E Pl System Setup Assessmont Disgram Report Sankey Calculators | B | @« |
Units of Measure ®Imperial Last modhed Aug 28, 2018
Metric €D Assessment Settngs ([ Frui (s |2 [ 0 FieisData
Energy Result Unit Millions British Thermal Units (MMBtu) v
MOTOR HELP
Select Energy Source Type Fuel-fired Motor Help

Electrotechnology
Steam-based

Enter measured data to calculate your system's annual s

gs potential

Common Result Unit Millions British Thermal Units (MMBtu) v [rid VT

Common Fuel Unit Millions British Thermal Units (MMBtu) v ‘ ergy R \ fotor RFM s the

Common Electricity Unit Kilowatt-hours (kWh) v RO :

Common Steam Unit Millions British Thermal Units (MMBtu) 2 ! _ o ;

EQUIPMENT NOTES

Standard and Energy Efficienct Motors
Add additional information for your equipment

Motor Size Mirimam Mazimum
60Mz £40 3600 epm
oM 450 rpm 300 pn

OPERATING CONDITIONS AT TIME OF ASSESSMENT

Minienum Maviosom
1080 rpm 3500 tpm
The furnace was running at the full load capacity during the PH assessment 500 tpm 3000 tpen

e Assessment Settings: Set units and basic assessment settings

e Assessment Specific Tabs
e Data Entry for baseline assessment
e Intermediate Results

e Help text for each data entry field
# Better U.S. DEPARTMENT OF

lants ENERGY




Assessments

Explore energy savings opportunities e e B e e e o

=¥ Last moomea: Sep 23, 2020
Explore Opportunties  Modify All Conditions All Opportunities
< et o
Nource Vie xpert View Sefected Scenario
T
S Cooling Pump 2 s S o
- Last moddied Sep 23, 2020 Operations @ Charge Materials @ Flue Gas @ Fixure Wall© Cooling©@ Atmosphere Opening @ Leakage @ Extended Surface Other
o Improve Beit. Motor and Pump Eff
m BASELINE ALL OPPORTUNITIES RESULTS HELP NOTES
mesuLTs SANKEY WELP Energy LossUse Basetme Al Opportunives
Ty ev————— R e AE— At Operating Hours 8 /5912 Operating Hours Bt MMEts e
Fuel Costs 5 Fuel Cosls Charge Materiats 14356 12820
3 N Fodures, trays eic p -
et Saninc — Steam Costs 8 Steam Costs 8
‘ —— 2 Wall Losses 747 350
= - 20% Electricity Costs ehs Electricity Costs 0.05 Cooling Losses 2416 24.16
0 %3 Implementation Cost Atmosphere Losses - —_—
e Opening Losses 281 15
o e - % Leakage Losses 326 163
e Extended Surface Losses - -
« Instan More 1 & Otner Losses - ——
o wton Pumg Type n s Total Net Heal Required 18127 159,06
- %41 42 Available Heal (%) 59.2% 640%
+ Mot " Flue Gas Losses 12482 89.60
L s Exothermic Heat from Process -= ——
o ey 333,008 Gross Heat Input 206.09 248,85
- N

- Back m View Report

= Explore Opportunities: build scenarios from pre-established energy
savings measures

= Modify All Conditions: build scenarios using same forms as baseline
= Badges and field highlighting for visual cues

U.S. DEPARTMENT OF

zgﬁﬁ; ENERGY

NERGY




Reports

View side-

graphs for

by-side comparison of all scenarios and
data visualization

P Process Heating - Fuel Example

Motor Belt Drive

3%

01
63
600
5582

Fuel

fired

Energy Used  Executive

Energy LossUse

Charge Materiais
Fodures, trays eic
Wall Losses
Cooling Losses
Atmosphere Losses
Opening Losses
Leakage Losses
Extended Surface L

Otner Losses

0s3es

Summary ResultData  Repon Graphs  Sankey

Baseline Individual Opportunity 4 . Reduce O2 level in flue gases

Input Summary

Facilty info

Ingividual Opportunity 3 - Repair wall insulation

Indrvidual Opportunity 2 - Repair fixed openings

Print

Individual Opportunity 1 . Preheat Charge Material

All Opportunities

Total Net Heat Required
Availadie Heat (%)
Flue Gas Losses

Exothermic Heat from Process

Gross Heat Input

Result Data Report Graphs ~ Sankey Input Summary  Facility Info

Baseline Reduce Pressure and Flow Optimize

Percent Savings (%) —_—— '
21% 16%
* *

Fan Energy Index 01 01 012
Fan efficiency (%) 634 63 755
Motor rated power (hp) 600 500 500
Motor shaft power (hp) 5779 4547 4851
Fan shaft power (hp) 5548
Motor efficiency (%) 95.8
Motor power factor (%) 857
Motor current (amps) 659.4
Motor power (kW) 450
Annual Energy (MWh) 3,942
Annual Energy Savings —
(MWh)
Annual Cost $236,520

Annual Savings —

MMBtuhr MMBtu MMBtWhr MMB1u e MMBtu e MMBtu T
14356 14356 14356 14356 12620 12820
741 747 350 747 747 350
2416 2416 2416 2416 2416 2416
28 2
326 3 g
b Pump Example
18127 10H ResutData  ReporGraphs  Sankey  Input Summary  Facsty info
592% 64
12482 19
306.09 28 .65
839
516.5
3454
3,025
917
$181,521
$54,999
*Optimized

Better
Plants
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Fuel-fired

Executive

Energy Used

Energy LossUse

Charge Materials
Fixtures, trays eic
Wall Losses
Cooling Losses

Opening Losses
Leakage Losses
Exiended Surface Losses
Other Losses

Py Process Heating - Fuel Example | Punt

Reports - Printing

Print to PDF for Assessment Reports & Rollup Reports

ASUR Summary Report

Furnaces

Summary Result D3ta  RepontGraphs  Sankey Input Summary  Facilty Info

Baseiine

Individual Oppostunity 4 - Reduce O fevel in flue gases  Individual Opportunity 3 - Repair wall insulation  Individual Opportunity 2 - Repair fixed openings  Individual Opportunity 1 - Preheat Charge Al Opportunities

MMBtuhr MMBtuhe MMBtunr MMBtuhr MMBtuh MMBtuhr

14356 14356 14356 14356 12820 12820 A0S
747 47 350 747 747 350

2416 2416 2416 2416 2416 2416

— —= — == - poling Pump 1 b Cooling Pump 1

28 28 28 15 28 15 ~

326 326 326 326 326 163

Resut Data  Report Graphs  Sankey  Input Summary  Facilly

Total Net Heat Required
Avallable Heat (%)

Flue Gas Losses

Exol

N Heat from Process  ——  —— U.S. DEPARTMENT OF — —

1812 18127 159.06

1 Fun Basebine Improve Belt, Motor and Pumg EfT Adjus? Frusd Temperature
592% 640% 610% : sce
12482 10211 8960

Gross Heat Input

Percent Savings (%) -

. 12.0% —_— 10%

Pump e%cancy

306.09 28338 ENERGY

Energy Efficiency &
Renewable Energy

Fa Motor rated power (hp) 200
N haft power (hp) %8s
Energy Assessment P D) t
Summary Report Moto powe i () 8
May 22, 2019, 5:02:39 PM e wiciiacy &3
Motor power (kW) 792
Annval Energy (MWh) o 693
Anaual Energy Savings (MWh) - 741
Annual Cost ($) $35.040 $34670
Annuval Savings ($) - 310
mplaenantation Cost - $00
Payback Peckod (months) - 00096204
Selected Energy Projects - Install M;E!kmlwm
Install Moce EMclent Pump
Install Moce EMclent Motor
Modecations - Pump and Fiws Pump and Fluid

U.S. DEPARTMENT OF

ENERGY




Assessments

U.S. DEPARTMENT OF

. MEASUR
e 5 different

Home

a S S e S S l I I e I I t t e S Create an assessment to model your system and find opportunities for efficiency or run calculations from one of our many property and equipment calculators.
% All Assessments Get started with one of the following options.

e Pum PS Dt Exploraton \_\ﬁ; 3«’

fl‘gtcoiﬂ”ﬂ‘ofs Create Assessment Properties & Equipment Calculators
y

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

B Plant B

Model a system and explore multiple optimization scenarios. Generate detailed properties and test a variety of adjustments.

Process Cooling

e Process Heating =

Process Heating
Steam
Compressed Air

e Fans
General

Create Pump Assessment i Motors f# Steam
formerly DOE Pumping System Assessment Tool (PSAT) & Process Cooling & Compressed Air

i Pumps [ Lighting

Create Process Heating Assessment i Fans = General

formerly DOE Process Heating Assessment and Survey Tool

Settings (PHAST) [ Process Heating

Custom Materials

Steam System o

e | Create Fan Assessment
eedbac!
Acknowledgments formerly DOE Fan System Assessment Tool (FSAT) Inventory Management

Q Translate

Treasure Hunt

and manage equif t inventory.

Create Steam Assessment
formerly DOE Steam System Modeler Tool (SSMT)

Create Motor Inventory
based on DOE's MotorMaster+ tool

Create Treasure Hunt
Energy efficiency calculators for facilitating a Treasure Hunt

03 View All Your Assessments

Better U.S. DEPARTMENT OF
it ENERGY

S. DEPARTMENT OF ENERGY




Pump Example | 5 Pump Example Systom Sotup m Disgram Report Sankey Calculakors

. |
- Last modied Sop 23, 2020 | - Lastmodiied: Sep 23, 2020
Explore Opportunites  Modify All Conditions New Pump and Motor m Explore Opportunities Moddy All Conditons
Pum Fluid ® Motor ® Field Dota ® SELECT POTENTIAL ADJUSTMENT PROJECTS RESULTS SANKEY
of adustment proe: C and the efactveness of system Baseline
BASELINE MOTOR RESULTS HELP NOTES
Baseline New Pump and Motor
Une Frequency . z . A o e o P e et Peccent Savings (%) -
Rated Moloe Power ] [ ]
Motor RPM Percent Savings (% S Install VED
Pump efficency (%) 712
& Clas: v > = 3 tor nt Dr
EChicy e | [ ] nstall More Efficient Drive Moor rated power (hp) )
Rated Vor ) % o\ Soency (%) 12 M ) 793
ol v ¢ Pump efciency (%) & Instsi o Eficiont Pure shaft power (hp) a3
Fut-Load Amps I 6 85 I Motor rated powet (hp) Pump shalt power (hp) 3841

o ) s ¢ . or shaft power (hp) Motor efciency (%) o4
Pump shafl power (hp) - Moot powe & 2018
Motor efficiency (%) Percent Loaded (%) 108

Orive y (%, %

Percent Loaded (%) = 2 (amps) 187
Drive efficiency (%) Motor power (kW) 300.9
Motor current (amps) flow rats 19d pump typs & “Known EHickency™ ) " Annual Energy (MWn) 263
Motor power (KW) Annual Energy Savings (MWh) -
Annual Energy (MWh) 2636 Reduce System Flow Rate Annual Cost $173.943
Ancai Sisra $does ) Reduce Systom Head Requirement ksl Yoy =
(MWh)
Annual Cost $173.943 $138.528 Adjust Operational Data
Annual Savings - 25417

¥ Install More Efficient M

Baseine Eficiency Class v

New Pump and Motor

HELP

New Pump and Motor

. 20.0%

i
i

= Compute motor full load amps, load current and power factor, fluid head,
and fan and motor efficiency

= Explore the savings from changing pump and motor efficiency (which can
be optimized automatically), flow and head, or even fluid temperature

Better
'Plants

NERGY
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Process Heating

o Process Heating - Fuel Exam

~% Fuel-fired
~
. Process Heating - Fuel Example Last modified: Sep 23, 2020

~* Fuel-fired System Setup m Diagram Report Sankey Calculators Explore Opp: Modity All C
=" Last modified: Sep 23, 2020 Novice View Expert View
Explore Opportunities  Modify All Conditions All Opportunities SELECT POTENTIAL ADJUSTMENT PROJECTS
N View Expert View Se ted Scenario Select potental adustment proyects i Cre Cpportun: 828 &MCenCy and the e5echvensss of your system
Operations ® Charge Materials @ Flue Gas @ Fixture Wall® Cooling@ Atmosphere Opening®@ Leakage @ Extended Surface  Other
BASELINE ALL OPPORTUNITIES RESULTS HELP NOTES Mogiticabon.Femp
Energy LossiUse Baseline All Opportunities ¥ Maintain Optimum Air/Fuel Ratio or Recommended O; Level in Flue Gas
Operating Hours = 6912 Operating Hours = MMBtuhr MMBIuhe
Fuel Costs 5 Fuel Costs - Charge Materials 14356 12820 Baselir
Steam Costs 8 Steam Costs s FLOUSE bays ehc = == Oxygen Calculation Method 0 Calculation Method
S ' 8 Steam Cost g Oxygen Calculation Met Oxygen Calculation Me
Watl Losses 747 350 0 L achinonia 2
Electricity Costs 0.05 Electricity Costs 0.05 Cooling Losses 2416 2416 Xy Flue Gas v
Implementation Cost Atmosphere Losses i I Oxygen in Flue Gas Oxygen in Flue Gas
Opening Losses 281 156
Leakage Losses 326 163
Extended Surface Losses —— - Excess Air in Flue Gas Excess Air in Flue Gas
Other Losses —— — 0990 %
Total Net Heat Required 18127 159 06
Avallable Heat (%) sa2% 640% Preheat Combustion Air
Flue Gas Losses 12482 89 60
Exotnermic Heat from Process < ¥ Preheat Charge Material
Gross Heat Input 306.09 =
@ Modity Initial Temperature: Matenal #1
Base cat
Inital Temperature Initial Temperature
¢ Control and Optimize Furnace Pressure
Modify Furnace Draft Pressure. Loss #1
@ Modify Opening Area. Loss #1
Baseline Modi
Ope: Area pening Area
Back Back

» Calculate heat losses from several heater components

= Explore the savings from reducing flue gas oxygen or temperature, preheating
air or charge materials, controlling furnace pressure, closing openings, etc.

: Better U.S. DEPARTMENT OF
4 Plants ENERGY

S. DEPARTMENT OF ENERGY




Fans

CALCULATE FLOW AND PRESSURES

RESULTS

< Retum to Setup

€D NPUT PLANE DATA

HELP

Use Static Pressure

Use Total Pressure

ASSESSMENT DATA

Inlet Ducting

e,

[

000 =000

INPUT PITOT TUBE DIFFERENTIAL PRESSURE READINGS

Outlet Ducting

Inlet Pressure
Outlet Pressure

Flow Rate

17.5500 in H:0
6.64000 in H:O

379,792 f'/min

FULL PLANAR RESULTS

Plane # Gas Density

Ib/scf ft¥/min
1 0.0209268 379,792
2 0.0220295 361,787
3a ‘ 0.0208934 191,147
3b 0.0209602 188,649
4 0.0209268 379.792
5 0.0135984 584,468

Volume Flow = Gas Velocity

ftimin
5.834.67
954164
5,873.12
579635
5,834 67
25,1057

Static Pressure  Velocity Pressure
in H:.0 in H:0
-17.5500 0.593081
6.64329 1.66502
-18.1000 0.00000
-17.0000 0.00000
-17.5500 0.593081
1.80000 713531

Total P
inl

-16.
8.3(
0.0(
0.0(
-16
8.9l

= - TRAVERSE HOLES -
= £ |02 | 3% | 4 5 6 7 8 9 10
E g 140662 Q0568 QJ0546 J0564 J0.463 J0.507 J0.865 Q1.17 1247 §163
g e 2 §0639 J0542 J053 0.57 0.603 J0.75 0965 §1.014 J1.246 §1.596
3 0554 Q0452 Q0453 Q0581 J0551 J0.724 J0.844 §1077 [1.323 162

£ Finish and Retumn to Plane Data

= Compute motor full load amps, load current and power factor, pressure
and flow from a traverse analysis, and fan and motor efficiency

Fan Example
Last modified: Aug 28, 2018

Explore Opportuntios  Modify All Conditions

Fluid @

System Selup Assessment Diagram Report Sankey Calculalors

Fan @ Motor @ Field Data ®

BASELINE REDUCE PRESSURE

Operating Fraction 1 Operating Fracton
Cost
Inlet Pressure

Outiet Pressure

Flow Rate

at Ratio (¥ 14

Load Estimation Method

silty Factor

Motor Power
Measured Voltage

Specific Heat R

for a Fixed Speciic Speed

Compressability Factor

Latd

Reduce Pressure and Flow

RESULTS

Percent Savings (%)

Fan Energy Index
Fan efficiency (%)
Motor rated power (hp)
Motor shaft power (hp)
Fan shaft power (hp)

ncy (%)

¢ factor (%)
current (amps)
or power (kW)
Annual Energy (MWh)
Annual Energy Savings
(MWh)
Annual Cost
Annual Savings

Sele

Baseline

$235.620

Viow [ Add Scenarios

NOTES

Reduce Pressure and

Flow

21%

63
4547
43%5
957
8338
5307
3544
3104

8318

$185,254
$50,266

View Report

= Explore the savings from changing fan and motor efficiency (which can be
optimized automatically), flow and pressure, or even fluid characteristics

ENERGY



Explore Opportunities Modify All Conditions

Novice View

Modification Name

Adjust General Operations

Adjust Unit Costs

Adjust Boiler Operations

¥ Adjust Condensate Handling

@ Adjust High Pressure Condensate Recovery Rat

Condensate Recovery Rate

Condensate Recovery Rate

Condensate Recovery Rate

Condensate Recovery Rate

Congansate Recovery Rate

Condensate Recovery Rate

Q Q

410.23 kib/hr

Click-on and mouse-over equipment and components for more
detalls

Boiler

YY)

8.37 kib/mr

Kib/I
2 Kome 25 Kib/e

40.3 MMBtuwhr

A4 100 kib/mr

\
HP to MP
Turbine
te
22534KW W 11,554.2 kW

150 M > Process
100 kibmr | Usage
86.3 MMBtu/hr

\
HPtoLP
Turbine

50 kib/hr

100 kib/hr

20 psig > Process
A 200 Kib/he | Usage
0.42 Kib/r 180 MMBtu/hr

Ll 418.6 kib/hr

60.23 kibhr vV 150 °F

175 Kib/hr
367.16 gpm Make-Up
Water

50 °F

358.79 kib/hr

183.79 Kib/hr

increasing condensate recycle, etc.

RESULTS HELP

STEAM SYSTEM SUMMARY

Steam Generated
410.2 Kib/he
Total Opaerating Cost

$26277.015

Fuel
Boller Fusl Use 4.123.948 87 MMBulye
Boiler Fuel Cost $23836.424
Electricity
Elactricity Generated 13,807 57 kW
Eloctricty Imported 5,000 kW
Elecicity Cost $2.000,000
Make-Up Water
Make-Up Vater Required 176,236,210 52 gal
Make-up Water Cost $440,591

Determine steam flows, fuel use, electricity production throughout system
Explore the savings from adding/removing turbines, adding flash tanks,

# Better
QPlants

F ENERGY
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Treasure Hunt

reasure Hunt

Unity Type ~

]
D Treasure Hunt Example

Print
Executive Summary  Oppodunity Summary  Opportunty Payback Detals  Report Graphs  Facly info
B Savings From Baseline W Modfication ¢
9 Cost Savings implamentation Cost Payback
Electricity $153.282 51 079
Natural Gas 43501
Filter Caiculators by Utility Type A .

o S1.5M
510200 0 -
Wioter $6628 $2.300 035 - 1,00
Mixed 002 -
Total 0 085 X

Lighting Replacement Replace Existing

Natural Gas Reduction

500
Electricity Reducton

Detail

.
: w9 : Uity
o N ; v Electricity KWh 3 0 n Treasure Hunt Example e
£ . Natural Gas MuEy
Watar kgal 0 Executve Sumary  Opponunty Summary - Opportunity Payback Detsits  Report Grages  Facaty nfo
Mixed ettt
O @ 9 @

Pipe Insutation

Summary

Compressed Air Reduct

ed Air Pressure Water Reduction Steam R«
Reduction

Puybach Lengh  Mumber of Opportuntes  Total Savings
Team Summary

More Ban 3 yean

2103 Yesrs
$189,912 A
More thes 3 Years

Energy Efficiency &
Tank Insulation

1003 Yeurs
Compressed Alr - Leak Survey

Custom Savings Opportunity F Renewab]e Energy

* Find low/no cost energy savings opportunities in motor systems, '
process heating, compressed air, lighting, etc.

U.S. DEPARTMENT OF

ENERGY



alculators

= 50+ Stand alone |e@sisesy

Calculators crory oy MEASUR

Add Assessment

= Motors
Create an assessment to model your system and find opportunities for efficiency or run calculations from one of our many property and equipment calculators.
& All Assessments Get started with one of the following options.

s P um p S s \@/

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

)

.

N |

u F a n S ﬂégﬁ?mmm Create Assessment Properties & Equipment Calculators
v

Data Exploration

Model a system and explore multiple optimization scenarios. Generate detailed properties and test a variety of adjustments.

Process Cooling
Pumps
Fans

L}
= Process Heatin GioinFiroe et i il
Steam formerly DOE Pumping System Assessment Tool (PSAT) & Process Cooling i Compressed Air

Compressed Air /
Lighting & Pumps [ Lighting

General _
| Ste a l I I = Create Process Heating Assessment & Fans & General
Settings = formerly DOE Process Heating Assessment and Survey Tool
o Process Heatin:
Custom Materials (PHAST) @ g

Tutorials

L]
u CO I I I re Sse d A I r ébogé K | Create Fan Assessment
S formerly DOE Fan System Assessment Tool (FSAT)

Acknowledgments
Q Translate

= Lighting
= General

Inventory Management

t inventory.

and manage equif

Create Steam Assessment
formerly DOE Steam System Modeler Tool (SSMT)

Create Motor Inventory
based on DOE's MotorMaster+ tool

Create Treasure Hunt
Energy efficiency calculators for facilitating a Treasure Hunt

= Access via
sidebar or center

Better U.S. DEPARTMENT OF
it ENERGY

S. DEPARTMENT OF ENERGY




Calculators

= 50+ Stand alone
Calculators
= Motors
= Pumps
= Fans

= Process Heating ‘I 5 1-1

Process Cooling

= Steam

= Compressed Air /\,

= Lighting i

= General J ?E@)
= Most have

graphical results %

# Better
4QPlants




Example Calculators

2 1,000
3
<
=
3 -2 800
£ 600
°
[+
J— LA 3
0
00
W Salvage W Fuel Cost B Energy Savings [ Operation Cost
B Instaliation Cost [l Oisposal Cost

0

s § § § $ &
Flow (gpm)

Pump Curve

Pre assessment

O, Enrichment ’
Better

S. DEPARTMENT OF ENERGY

U.S. DEPARTMENT OF
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Other features

" Data Exploration @z MEASUR

Renewable Energy

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

Home
Create an assessment to model your system and find opportunities for efficiency or run calculations from one of our many property and equipment calculators.

% All Assessments Get started with one of the following options.
| 8w Examples . X

I Plant B /’(
"
Data Exploration J \/ \\//

All Calculators

Inventory Management
nd manage equipment inventory.

Q Translate

Motors Create Assessment Properties & Equipment Calculators
V
Process Cooling Model a system and explore multiple optimization sc Generate detailed [ ies and test a variety of adjustments.
Pumps
Fans
Process Heating Create Pump Assessment & Motors & Steam
Steam formerly DOE Pumping System Assessment Tool (PSAT) & Process Cooling & Compressed Air
Compressed Air
Lighting & Pumps [ Lighting
General .

Create Process Heating Assessment & Fans i General

formerly DOE Process Heating Assessment and Survey Tool
Settings @ :
e H

Custom Materials (PHAST) i Process Heating
Tutorials
About | Create Fan Assessment
Feedback
Acknowledaments formerly DOE Fan System Assessment Tool (FSAT)

v0.8.0-beta @
Create Steam Assessment
formerly DOE Steam System Modeler Tool (SSMT)

Create Motor Inventory
based on DOE's MotorMaster+ tool

Create Treasure Hunt

Energy efficiency calculators for facilitating a Treasure Hunt

03 View All Your Assessments

U.S. DEPARTMENT OF

zgﬁﬁ; ENERGY

NERGY




Data Explorer

= Two Key Functions

= Day Type Analysis
» Used for finding hourly

averages for similar load
profiles

= For Compressed Air

Histogram C1A

Assessment and other longq - = - -

term analyses
= Based on LogTool

= Data Visualization — easy

Day Types: x Weekend| Excluded
September 2019 October 2019

o0

graphing capabilities to
explore large datasets

Unconnected loggers

Better
QPlants_
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Equipment Inventories

~ Toy Factory

Last modified: Sep 23, 2020

= Modeled after MotorMaster

» Record key information about
equipment in one place
= Motors — Beta

= Pumps, fans, compressors,
maintenance - Planning

= Sort & filter, summary graphs,
inventory printouts

n Plant Setup

a Departments

a Motor Properties

o Catalog

Design and Paint © Toy Molding © Testing and Quality ©

EDIT MOTOR

Delete DEPARTMENT CATALOG HELP

Motor Name ‘Small Paint Mixer ‘
. Est. Rated
Description ‘T"'S motor mixes the paint for smaller batches Name Op. Hours Eff. Class Efficiency Power Energy Usage  Energy Cost
4
Set Data From Existing Motor > Small Paint 8760 Energy Efficient 945 % 100 hp 656,467 kWhiyr ~ $43,327
Mixer hrsfyr
v NAMEPLATE DATA
Paint Pump 6570 Energy Efficient 94 % 125 hp 201,973 kWhiyr  $13,330
Efficiency Class ‘ Energy Efficient v ‘ hrsfyr
Est. Nominal Efficiency [945 [%] Large Blower 8760 Energy Eficient 945 % 150 hp 980244 KWhiyr  $64,696
Estimate Efficiency © hrslyr
Rated Motor Power ‘100 l ‘ Large Paint Mixer ~ 8760 Premium 96.2 % 200 hp 1,018,330 $67,210
. hrsfyr Efficient KWhiyr
Line Frequency ‘ 60 Hz v ‘
Manufacturer [Baldor-Rellance ‘ Adhesive Agitetor i:isz,:r Energy Efficient 945 % 150 hp 319,541 kWhiyr  $21,090
Model [AUTOMOTIVE APPROVED. 7EH |
Motor Type [NEMA B |
Enclosure Type ‘ TEFC v ‘ +Add New Motor
Rated Voltage | 460V v ‘

Service Factor
Insulation Class
Weight

Number of Phases

Toy Factory
Last modified: Sep 23, 2020

S S S Analysis

Coll Land & A

Back

Graphs

Payback Threshold

s ]

Display Incomplete Motors

Toy Press 2

Toy Press 1

Toy Dropper

A Motor Name

Average Replacement Current Rewind Replace or
Operating  Motor Load Current Rewind Replacement Purchase Current Energy  Energy Rewind Energy  Energy Re Rewind
Department Hours Size Factor Efficiency Cost Efficiency  Cost Use Cost Use Cost En (5 yr. payback)

Rewind When Fail
Rewind When Fail

Rewind When Fail

= Batch analysis for simple
calculators

# of Motors

Better 1
Plants

S. DEPARTMENT OF ENERGY

40 hp

Motor Inventory

100 hp

125 hp 150 hp

Rated Motor Power

| Replace When Fail

Num. Motors

Department Annual Energy Use

o shee

Annual Energy C

Toy Molding

Design and Paint 5

R _

$946,231

3,176,555 KWh/iyr 209,653

Total Inventory 13 14,336,829 kWhiyr

U.S. DEPARTMENT OF

ENERGY

200 hp 300 hp




Coming Soon

= Compressed Air Assessment
= Modeled after AirMaster+ with LogTool
= Conduct Compressed Air Energy Assessment
= Quantify Energy Savings Opportunities

* More Equipment Databases

= Modeled after MotorMaster+ Database

= Keep inventory of equipment (pumps, fans, compressors, etc.) connected to
assessments

EEEEEEEEEEEE

Better u.s.
Qhhnee. ENERGY




Feedback or bugs?
Email;

armstrongko@ornl.qov

accawiagk@ornl.gov

wenningtj@ornl.gov

EEEEEEEEEEEE
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