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What is PHAST 3.0?

PHAST 3.0 is a user-friendly tool that can be used to assess energy use and estimate energy use
reduction, with the application of selected energy efficiency improvement methods, for industrial
process heating equipment such as furnaces, ovens, heaters, melters, boilers etc. The tool is designed
for use with parameter inputs in U.S. — English or International units of measurements, with the option
of using local currency values for energy cost and savings calculations.

Note: The term “furnace” is used as a generic term to describe all commonly used process-heating
equipment such as furnaces, ovens, heaters, melters, boilers, kilns, dryers etc.

The tool serves three major functions:

1. Provides an introduction to process heating methods and energy conversion tools. It also includes
simple calculators for the performance comparison of furnaces at different operating conditions,
flow calculations for orifice based gas flow meters and heat input calculations, with links to
additional sources of information on topics related to process heating.

2. Surveys the process equipment that uses fuel, steam, or electricity as energy source and provides a
method to identify the equipment consuming the most energy. The user input is in the form of heat
(energy) input and operating schedules of the equipment being surveyed. The end result is a
report summarizing estimated annual energy use and energy cost in local currency, as well as in
U.S. dollars. The report identifies the high priority equipment that uses the top 80% of the plant's
total process heating energy cost.

3. Performs an energy (heat) balance for the selected process heating equipment to identify major
areas of energy use and to provide guidance on how to reduce the non-productive use or loss of
energy. The tool includes explanations of the components of the energy balance, instructions on
collecting the data, possible methods for lowering energy usage for each of the major areas of the
furnace and a list of resources where the plant can get additional help.

The tool allows the user to compare performance of the furnace at different operating conditions and
test “what-if”’ scenarios for various energy saving options.

PHAST 3.0 is developed by Oak Ridge National Laboratory in cooperation with the Industrial
Heating Equipment Association (IHEA). The development is supported by E3M, Inc. (Arvind Thekdi —
project manager). A subcommittee consisting of members from major industries (steel, aluminum,
heat treating, petro-chemical industry, etc.) and equipment suppliers is acting as an advisor for the
tool development.

Please contact ARVIND THEKDI, E3M, Inc. (Phone: 240.715.4333 or E-mail athekdi@e3minc.com)
for all comments and suggestions.

Your cooperation and support is greatly appreciated.
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Installing PHAST 3.0

The tool can be installed by 1) using a setup CD or 2) downloading from the U. S. Department of
Energy web site.

System Requirement:
e A PC running Windows 2000 /Windows XP/ Windows Vista with latest service pack
At least 1200MB free space in hard disk
A processor (preferably Pentium) 133 MHz or faster.
A monitor supporting resolution of at least 1024 x 768.
A mouse or compatible tracking device.
An optical drive.
Microsoft Office 2000 or higher with MS Access 2000 or higher
Acrobat PDF Reader

1) PHAST 3.0 Setup CD

The CD includes:
e PHAST 3.0 Setup
e User Manual as PDF document
e Survey Forms

Installation Instructions:

e Insert the Setup Disc in the CD-ROM Drive.

e Follow the on screen instructions.

e Unless otherwise specified, the default path of the application is
Start ->Programs ->PHAST3.0 -> PHAST3.0.

e Open the Application (Alternatively, PHAST can be opened through the shortcut created on
the Desktop).

Note: In case of problem during Installation:

e Update the operating system with latest service pack and run the PHAST Setup again.

e Disable any memory resident programs and run the PHAST setup again.

e Contact your IT support personnel for permission/security issues.

Uninstall Instructions:

Start -> Control Panel -> Add or Remove Programs

Select “PHAST3.0” from the list

Click “Change/Remove”

Choose either “Yes” or “Remove None” during course of uninstall

2) PHAST 3.0 Setup - Web Download

For the web download, go to the U. S. Department of Energy web site- www.eere.energy.gov/industry.
On this web site
e Go to the link “Software Tools”
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e Go to “Quick link to resources”
e Select “Software Tools”
e Select “Process Heating Assessment and Survey Tool (PHAST v3.0)” to download the tool

Installation Instructions:

e Click ‘Run’ to initiate the setup of PHAST 3.0.

e Follow the on screen instructions.

e Unless otherwise specified, the default path of the application is
Start ->Programs ->PHAST3.0 -> PHAST3.0.

e Open the Application (Alternatively, PHAST 3.0 can be opened through the shortcut created
on the Desktop).

November 2010 Page 4 of 84 User Manual - Version 1.0



Process Heating Assessment and Survey Tool (PHAST 3.0) — ET: International Units

Table of Contents

SUIMIMATY . bbb bt e bR e b e e bt s bt ettt e e b e nbeens 6
Y= L T o 1N I I T 0SSR 9
Heating SYStEM SEIECTION .........eoiiiie ettt e e b e be e e sreenns 9
LT ST=] [Tox o] ISR S TP PR 9
(O 1 (ol U] Fo1 (0] PP URPR 12
ENErgy EQUIVAIENCY: ... bbbt 13
Plant/EqUuipment INfOrmation: ..o 14
General INTOIMALION: ....c..iiie e et e et e e e sre e beene e s beebeeneenneeeas 16
o (o I LTV o -V USSR 16
AT NEBW CUITEICY: ...ttt ettt sttt et e be st sttt se et et e s be st e ebesbe e bt e EeeR e eseese e besEeebeeEeeRe e st e e e beseeeEeaEeebeeneenbenbesbesbenbeeneenes 18
ENEIGY SOUICE! ...ttt h e e Rt e b e e e se e e s R e e e b e e b e e e nn e e nneeanneenreeanne e 20
AQT NEW ENEIGY SOUICE ...ecvveviieiesteetesteeteestestestestes e sseeseessessessessessesseaseassessessessesteasesseassessessessessestesseasensenssessessessessensennes 22
ot [T 0] 1 P To] oSSR 24
o (o I LT U1 T Vo - SRR 25

(O] 0T LT a0 I T TU SRR 26
HEAE ZONE ..ottt b et R bt b e e oAb et R e e E e Re e e Rt e R et e R et e Ee e e b et e e Reeeanreenreeenrreens 26
AUXTTIANY BEQUIPIMENT ...t bbb bbbt s e bbbt b b e e bt e Rt e b et e Rt e bt e b e e bt e he et et sbenbe e bt eneenes 28
N[0T ST TP U TR P ST 29
CrEate NBW FUMMECE: ... .ottt e bbbt s e ek e s R e e e R e e ke e R e e e R e e eR e e a R e e Rt e R e e s b e e h e e s Re e sbeeabe e b e enneanrenne e e 30
CrEaLE INBW Z0NE: ... ettt ettt a et et bt e b e e s bt e R e e e R e e e Ee e AR e e R e £ a s e e R e e eR e e AR e e R e e Rt e AR e e R e e e Re e nRe e nRe e Rt enreenrenn e 31
Furnace Analysis and Heat BalanCe: ............cocooiiiiiiiiii e 32
Load Charge Material:...........coviiiiieieee ettt e e re e te e e aeeseeenee e 39
AT NEW IMALEITALL ...ttt e b bbbt e s e e e bbb e b £ e b e R e e b e bt e et e bt e bt e bt e he e b e benbenbenbeebeens 40
AT NEW LEGUIT: ..ttt bbbt e bbbt b st e s e b e bt e b e eh £ e b £ e b b e s e e b e b e E e e b e e b e e b e e he et e benb e benbeebeens 41
ALMOSPNEIE LOSSES.....evitiitieiiesiesiete sttt sttt sttt e ettt s bt beese e s e s e besbesbesbe et e e be e s e e st et e nbenbesbesbenbenreas 45
AT NEBW GBS: ...ttt ettt bbbkt he bt e st e e b oo bt e bt e h £ e E e e H £ 2R b oo b e bt A E e Sh £ e b £ eh b e R e e b e b e e Rt e b e e b e eb e ehe e b e benb e be bt ereenes 46
WaLer OF AT COOIING LOSSES ......cueiiiiteitiiti sttt b bbbt se bbbt ebe i 47
WVAIT LLOSSES ...vveiveie ittt ettt sttt et b e bbbt e st e s e e e et e e b e bt et e e R e e ne et et e benbenbeeneenean 49
OPENING LOSSES ...ttt e b bbb bbbt bbbt b s e e et ettt be b 51
Energy Input/Auxiliary POWEr — HEAt USE..........ccviiieiiiiciiece ettt 53
Exhaust Gas - Other Losses/ Energy Input- EXhaust Gas LOSSES ..........cccevrireiiniiieiene e 56
[ [T Y 0] = To SRR UPRPRN 59
=T 010 ] PO OROPR PR 62
PIANT SUMMAIY: .ottt ettt e et e et e e te e st e e st e e aeesbeeseesasesbeeneesseesseenneaneenreeneens 64
FUINACE ANAIYSIS: ...ttt b bbbttt e et e bbbt st 68
FUMNACE SUMIMIAIY ..ottt ettt st e e et e s a e e e ab e e s st e e e sa b e e e anb e e e sbeeenbeeennneas 71
INPUE DAL ...ttt e e R n e 72
IMport PIant INfOrMatioN: .........cooiiie ettt sre e 75
EXPOrt PIANt INTOMMATION: ....ouiiiiiicee et bbb 78
Appendix — Az UNItS FOr CONVEISION .......cc.iiiiiiieecie ettt e et eabeeareas 80
Appendix — B: Currency and Default Conversion RALE...........ccooeiiiiiiiinisiseeee s 81
Appendix — C: Default Energy Sources (Fuel, Electricity, Steam)..........cccccveviiiiieiieiiic v, 82
Appendix — D: Properties of Default Materials and Gases Used for Furnace Analysis................ 83

November 2010 Page 5 of 84 User Manual - Version 1.0



Process Heating Assessment and Survey Tool (PHAST 3.0) — ET: International Units

Summary:

A. Calculators
This section includes a calculator that can be used to calculate energy equivalency between electrical
and fuel-fired heating systems.

B. Plant/Equipment Information
This section can be used to:

e Survey energy use and the annual cost of energy in a local currency or US dollars for a heating
system (fuel fired, electrically heated, steam heated) and its auxiliary equipment (i.e. pumps,
motors, compressors, fans, vacuum pumps, etc.);

e Assess and summarize the expected annual cost of operation in a local currency or US dollars
of each of the surveyed items of equipment;

o Identify specific heating equipment that accounts for a large (80%) percentage of the plant's
process heating energy cost;

e Determine the effect of adding new heating equipment on the plant's overall annual energy use
and costs;

e Evaluate the effect of decommissioning or eliminating any one or more existing pieces of
heating equipment;

e Select equipment for detailed analysis to identify the distribution of energy used in various
portions of the furnace.

C. Furnace Analysis - Heat Balance

This section can be used to analyze the energy used in various parts of the selected furnace under a
given operating condition. The furnace has to be first entered into the Plant/Equipment Information
section. The areas for energy use include the charge or load, fixtures, trays, and other material
handling equipment, wall losses, water cooling losses, losses through openings and from exposed hot
parts, flue products (or exhaust gases) and heat storage. The load or material being processed can be
in the form of solid, liquid or gas with or without a phase change (melting or evaporation) and may
include a chemical reaction. It allows entering multiple components for the load and various losses. It
also allows the user to identify major areas of energy use and the magnitude of losses to study the
effect of operating modifications and their effect on the furnace's energy use.

D. Reports

This section provides four reports in the form of tables and charts. The Plant Summary report
includes a table of energy used and expected operating cost for all the furnaces surveyed. The Furnace
Analysis report includes a breakdown of energy use in various parts of individual furnaces, their
relative importance in terms of total energy use and the effect of changes in key operating parameters
on furnace energy consumption. The Furnace Summary report is a schematic of heat use and loss
components in the form of a “Static’ Sankey Diagram. The Input Data report includes all the data that
was entered for a selected plant.

Note: All reports can be printed or saved as PDFs for future reference.
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E. Import Other Plant Information
This section allows importing plant and furnace information exported from another PHAST (Version
3.0) database. Later such information can be analyzed, modified and reviewed as discussed above.

Note: The data entered and analyzed through earlier versions PHAST (such as v1.2, 1.3 and 2.0)
cannot be imported to latest versions of PHAST such as Version 3.0.

F. Export Plant Information

This section allows exporting plant and furnace information to another PHAST (Version 3.0) database.
All information about the plant, its furnaces, heat zones, energy sources, energy costs and heat balance
data will be exported as an MS Access database. Later, this information can be imported in to the
existing PHAST (Version 3.0) database through Import Feature and new information can be analyzed,
modified and reviewed as discussed above.

Note: Data entered and analyzed through PHAST (Version 3.0) cannot be exported to earlier versions
of PHAST such as v1.2, 1.3 and 2.0).
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Description and Use of the Tool:

General Notes:

On all screens, enter the required information in the “white background” text boxes. The
results will be shown in “colored background” text boxes or as labels.

Do not use special characters (*,”, & * #, etc.) while entering the data in different text boxes.
This may cause the problem when other users import this data.

Throughout the application, a specific unit converter is available if input data needs to be
converted to different units. When the cursor is on any input box, pressing “F2 will open the
converter and provide appropriate conversions for the input data's units. PHAST also has a
general unit converter accessible by selecting (Information = Unit Converter) on the top menu

bar or by clicking the calculator icon % at the bottom of the Furnace Analysis screen.
Clicking on the information icon #1 at the bottom left corner of each screen opens a new
window with detailed information and explanations related to each field on the screen.

On all screens, move the mouse over the labels next to the input boxes to display a “tool-tip”
and get information about data the user is expected to fill in the corresponding box.

Refer to the “Information” menu in the top bar or#1 buttons for additional references or
knowledge material.
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Starting PHAST 3.0:

On starting PHAST 3.0, the user is greeted with flash screen for a brief time.

| Efficiency and Renewable Energy

nging you a prosperous fufure where energy is clean, abundant,refiable, and afiordable

[ Industrial Technologies Program Tools Suite
Processing Heating Assessment and Survey Tool 30 B

a a
onta 2 R 0 0 ente o R 8 463) eereic@ee.doe.qgo

Heating System Selection

After brief display of the splash screen, the user is presented with an option to select the Heating
System — “Electrotechnology” or “Fuel Fired”. After selecting one, the user clicks “OK” to proceed
or “Exit” to shut down the application. After the system selection, screens with the appropriate unit
selections are displayed.

Note: The application remembers which heating system was used on its last run and automatically
retains that unit selection for the next run. However, the user can always change the selection.

"Heating System Selaction

[Erergy Efficlency and Renewabsile Energy

& Electotechnology {7 Fuel Fired

@ Ok ‘ B Exit |

Unit Selection
After brief display of the splash screen, the user is presented with the unit selection option — US or
International (MKS). User can select one of units and click “OK” to proceed or “Exit” to shut down
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the application. Based on the heating system selection and unit selection, screens with the appropriate
unit labels are displayed for all modules.

Note: The application remembers which unit system was used on its last run and automatically retains
that unit selection for the next run. However, the user can always change the unit selection.

r
rUmt Selection
|

£1ergy Etficlency and Renewable Energy

- Select Units

" US Units

The initial screen describes the six major sections of the application.

i!- Process Heating Assessment and Survey Tool (PHAST)

Eriergy Efficiency and Renewable Energy .

Calculators PlantfEquipment Information  Furnace Analysis - Heat Balance

Reparts Irpark Plant Information Expart Plant Information

Exit Application

Thiz Application iz developed by E3M Inc. with support from the Department of
Energy and Oak Ridoge Mational Laboratary in cooperation with Industial Heating
Equipment Azzociation [IHEA). A subcommittes consisting of members fram major
industnes and equipment suppliers acted az advizar far the applization
dewelopment,

1. Calculators
2. Plant/Equipment Information
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Furnace analysis — Heat Balance
Reports

Import Plant Information

Export Plant Information

©o ok w

Click on “Exit Application” to close all screens and leave PHAST 3.0
Click on the DOE or IHEA logos to go their respective websites.

November 2010 Page 11 of 84 User Manual - Version 1.0



Process Heating Assessment and Survey Tool (PHAST 3.0) — ET: International Units

Calculators:

This section includes a calculator that can be used to calculate energy equivalency between electrical
and fuel-fired heating systems.

Common Instructions for the tab:

e Insert the required information in the white areas or boxes. The results will be shown in
yellow boxes.

e Use the Tab key or your mouse to go from one text box to another.

e Click on “Save” to save the information so it can be displayed next time. Save the changes
in information on each tab before moving to the next tab.

e Click on “Print” Button to print the current screen.

e Click on the “Close” button to close the screen and return to the main screen.
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Energy Equivalency:
Calculations for converting values of energy requirements when the heat source is changed from fuel
firing (Btu/hr or kJ/hr) to electricity (kW) or vice versa.

alculators

: Energy Efficiency and Renewable Energy _

Energy
Equivalency

i Calculate Equivalent Electrical Energy Input
Fuel-Fired Equipment Efficiency [%]
Electrically Heated Equipment E fiiciency [%] q

Heat Input far Fuel Fired Equipment [Gd A

i

E quivalent Electrical Heat Input [k 1.953.89

i Calculate Equivalent Fuel Heat Input -

Electrically Heated Equipment E fiiciency [%] H_Em-
Fuel Fired Equipment Efficiency [3] ‘_é;-ﬁ'
Heat Input faor Electrically Heated E quipment (k] I_—ﬁ]‘
E quivalent Fuel-Fired Heat Input [G. Ahir] W

& Print 1 Save | fj+ Cll:use]

Enter furnace efficiency (in terms of percentage) for fuel fired equipment (60% in the
example)

Enter furnace efficiency (in terms of percentage) for electric heating system (90% in the
example)
Enter Heat Input for Fuel fired equipment (10.0 GJ/hr in the example)

Equivalent Electrical Heat Input (19,53.89 kW in the example) is calculated and displayed
in colored text box

If the Fuel Fired heating system was selected, three additional calculators are displayed:

» Efficiency Improvement
* O Enrichment
» Flow Calculations/Energy Use
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Plant/Equipment Information:

General Notes:
e Do not use special characters (‘,”

. & * # etc.) while entering the data in different text boxes.

This may cause the problem when other user imports such data.

This section contains three tabs. An image of the section is shown below and a description of each tab

follows:

| - Plant

Energy Efficiency and Renewable Energy

Company Mame iSF’ b arufacturing - 5l

Flant Name | Dhia Imparted Plant - 51 Units

/= ey Plant

Flant Description b aufacturing of steel rodswires

ervices Provided

|_— General Information T Energy Source T Furnace InformatiolN_ )
L1 \
N
Dezcnption o 3
Fi foduct or !steel rods/wires Industry Code !EIEEIEIEE

Select Lumency | inited States - USD - Dollar

Conversion Rate |1

Mew CLrrency |

;1 InitiatinnDateI31 ﬂ!Ma}';]izﬂﬂEl_:j@

[Equivalent to IS - $)

—Address — Contact Information

Address Linel 1102, Jackson Highway MName {Billy Jones

Address Line2 | add2 Fhone I[_] S ]

B {Hampton Fax [ ]

atate |Okio E-mail |biohes@spm.com

Country {Uited States

Zip Code | .

'@-‘ b= F'I’E."J'II:ILI*Sl Mext = |
r

i Delets F'Iantl B* Close
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1. General Information:

Collect general information related to the plant, including its Description, Final Product,
Industry Segment, Contact Information and Currency for Cost Estimation.

Energy Source:

Select available energy sources for the plant and input values for the fuel heating value and
cost data using appropriate units. A library of energy sources, which are used in the plant’s
process heating equipment, can be prepared and viewed. An option is provided for adding new
energy sources, with their heating values and costs in appropriate units.

Furnace Information:

View the list of all process heating equipment (furnaces) within the plant. An option for
viewing the details of each furnace or adding a new one is provided here.

Common Instructions for ALL tabs:

Click on “New Plant” to add the general information, energy sources used and furnaces for the
plant. The user must provide the Plant Name before adding other details.

Click on either “Previous” or “Next” to toggle between the different screens of
Plant/Equipment Information.

Click on “Delete Plant” to delete all the related information of the currently selected plant.
The details will not be available for future analysis.

Click on “Close” to close the screen and return to the main screen.

Click on the ! button at bottom left corner of each screen to open a new window containing
detailed information related to each field on that screen.

Ml B P

Eneray Efficiency and Renewable Energy

General Information

Name Description

Company Name The company name can be used for several plants associated with the company.

Plant Name Use appropriate plant name for which the process heating energy assessment or survey is conducted.

Plant Description Use recognized name or other type of description. This will be used in the report.

Description Industry or other description that identifies the plant or its products. This is inchided in the report.

Final Product or Services Provided Name of one or more products produced and/or services offered by the plant.

Industry Code Use appropriate industry code used or recognized in the country of location of the plant. For U.S A use NAICS code.

Select Currency

Conversion Rate (Equivalent to USD - §)

Add New Currency

Select the currency that would be used for estimating anmal energy cost for the process heating equipment surveyed during the
assessment. Use drop-down menu or add new currency using the "Add New Currency” button.

Insert a number that represents value of the currency of use in terms of U.S. Dollar. Example: for European Union, use ** Euro
equivalent to one U.S. Dollar. This sumber CAN be changed by the user.

This tab allows you to enter Country, Currency Name and Currency Code in three letters (all capital). A standard three letter
code is available in financial literature for most countries in the wotld.

Insert a number that represents vale of the currency of use in terms of U.S. Dollar. Example: for European Union, use ** Euro

Ltk Concncy e equivalent to one U.S. Dollar. This will be used as default vale during fiture use of PHAST.

Initiation Date Date of the assessment.

Address Address of the plant.

Contact Information Contact information of the assessment lead or plant contact who is responsible for the assessment activities.
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General Information:
On this tab provide General Information about the plant such as Description, Final Product, Industry
Segment, Currency and its conversion rate to USD, Initiation Date and Contact Information.
Note:
e Currency selection and its conversion rate are required to proceed further.
e Conversion Rate entered on this screen (tab) is used for cost calculations.
¢ Instead of entering an Initiation Date, a calendar image can be used to select the date

Add New Plant:
Click on “New Plant” to add a new plant. On the same screen, all the input boxes will clear out for
new data entry.

#4Plant
File Help

Energy Efficiency and Renewable Energy

Company Mame |SP Marufacturing - 51
Flant Mame iEIhiu:u Imported Plant - 51 Urits _l! Mesw Plant
Plant Desciption  [Waufacturing of steel rods/wires
General Information T Energy Source T Furnace Infarmation
D'ezcription i
Final Product or — Iateel iodsdwines Industry Code {n3ang2

Services Provided

Select Lumency | | injted States - USD - Dollar v Unitiation Date |31 /gy | 2009 = @
Thailand - THE - B aht H

Converzion Rate | Trridad and Tobago - TTD - Daollar )
[Equivalent to USD | Turkey - TRY - Lira Currency Selection
[Inited Arab Emirates - AED - Dirham
Irited Kingdom - GBP - Pound
i nited States - LISD - Dollar

—Address -

tt Information

Address Linel  [10fvenezuela - VEE - Bolivar |Billy Jones
Address Line2 a,j,;{_jemam D Dbng oo [
[ty {Hampton Fa [
State !I:Ihil:l E-mail ibinnes@spm.cnm
Couritry {United States

Zip Code |_'

j@ﬂ (o :'-'n_'.n;:l::uel Mext = |

il Delets F'Iantl Q¢ Cloze
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e Enter “Company Name” (mandatory to proceed further or save the data)

e Enter “Plant Name” (mandatory to proceed further or save the data)

e Select “Currency” from the drop down list (mandatory to proceed further or save the data)

¢ Enter/modify “Conversion Rate” for currency (mandatory to proceed further or save the data)
e Enter other data (optional) such as description, product, address, contact information etc.
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Add New Currency:

If US units have been selected, PHAST selects US Dollars as the default currency. However, the user
can change the selection from the available drop-down list of currencies (Appendix — B). A new
currency that is not in the list can be added to the database.

Click on “Add New Currency” to add a new currency. A new screen will be presented to enter the
data of new currency as given below.

2 Currrency Data

Enérgy Efficiency and Renewable Energy

- Add Mew Currenicy
Country IHl:ung Kong
Currency Mame ID:::IIar
Currency Code IHKD

Drefault Converzion Rate
[Equirvalent ta IS0 - $] IEI.'I 28

fif Delete | = | Cancel | Save

Double chck to zelect exizting currency

Mo I Cauntry ] Currency Mame I Currency Code I Default Corvversion Rate [Equivalent to USD - §]

1 Australia Drollar Al 0.73600

2 Canada Drollar Cab 0.85000

3 China Yuan CHY 012900

4 Eura ELIR 1.33100

5 Fupee INR 002200

K Indonesia R upiah IDR .01 700

3 Japan Ten JPY 0.00300

9 b alayzia Ringagit i 0.28500 =
10 b Exico Peszo bl 0.03300 = M
< i | [l]

Bl* Cloze |

The grid table displays all currencies available in the database. Double click on any row of the
currency to place the data in the upper boxes.

The user cannot edit the details of the default currencies shown in Appendix — B and is encouraged to
enter a new currency if it is not available in the list. The details of currency entered by the user can
later be edited.

e Click on “New” to add a new currency.
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Note: Country Name, Currency Name, three letters Currency Code and conversion rate with
reference to US Dollar are required to have a new currency for future use.

e Click on “Save” to save the new currency data for future use.

e Click on “Delete” to delete the selected currency
Note: Currency cannot be deleted if it is used the plant analysis or is part of the master list in
Appendix —B. If the currency cannot be deleted, PHAST will display the message explaining
the reason.

e Click on “Cancel” to cancel the action.

e Click on “Close” to close the screen and return to the Plant — General Information tab.
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Energy Source:

On this tab, provide information on energy sources, such as fuel heating value and cost.

¢ Plant

File Help |

Energy Efﬁciencf and Renewable Energy

Company Mame iSF‘ b arfacturing - 51

Plant Mame iEIhiu:u Imported Plant - 51 Urnits _:! Mewy Plant

Plant Diescription

b aufacturing of steel rodswires

General Information

T Energy Source T Furnace Information

E Select Type

¥ Electricity " Fuel |

Energy Source
Heating ' alue
Cozt per unit [USD]

ew Energy Source
|

I Select Available Source from Drop Down List

<]

Double click to select energy zource [tem zhowr in red have not been modified after currency change
Mo | Erergy Source ] Tupe l Heating W alue | Cost

1 Cogen Electricity Electicity 3600 kJ AW h 5D 0080/ W h N
2 Electricity Electricity 3600 kJA&MWh USD 0075w h 1
3 Matural Gas Fuel 38000 kl/m®3 Ush 18.384G]

Result of Energy
Source Selection

i [l

= F'rexril:uusl Mext =

i Delete F'Iaﬂt! B¢ Close

For any new plant, PHAST provides three energy sources - Electricity, Natural Gas and Steam, along
with their heating values and standard costs in US dollars. However, the user can change these default
values to ones of his/her choice. The user may also add additional energy sources for the plant from
available drop-down list (Appendix — C). A new energy source not on the list can be added to the
database. PHAST must have at least one energy source of each type for analysis, otherwise a selection
for Fuel/Electricity in the Heat Zone information will not be available. The heating values and cost
data for Fuel, Electricity and Steam are used to calculate plant wide energy consumption and its cost

distribution.
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Note: Heating value and cost units are required to have this energy source available for the plant.

e Select the energy source from the drop list.

e Edit/enter the Heating Value input box (Note: this value will be used for calculation).
Note: If the cursor is in Heating Value input box, the user can call up the specific unit
converter by pressing F2. The unit converter screen, shown below, will appear.

General Information 1 Energy Source 1 Furnace Infarmation
%Select Type (* Electricity " Fuel |
Energy Source | Electricity - Mew Energy Source

Heating % alue kd kMR

Costperunt (USD) | / ao7E AKwh
ADEEEI Save J

'#< Unit Calculator

Energ';r Efﬁ‘-’.".-.ienc-‘f and Renewable =yl-1e)  Biinging you

~ Input - 1 Dutput -
What Quantity? Convert From Convert To Result
] 3600 |Btuskiwh | [klKwh -l | 3795.66
‘ EI.*' Close | Heturn Walue l

= Enter/Edit the “What Quantity” value.
= Select the unit from “Convert From” list.
= Select the unit from “Convert To” list.
= Click on ‘Return Value” to copy the calculated result (output) to the input box from where
F2 was pressed; i.e., Heating Value on energy source tab.
= Click on “Close” to close the unit converter form without copying the calculated result
(output) to the input box.
e Edit/enter the cost of energy source in the selected currency (Note: this value will be used for
calculation).
e Click on “Save” to save the energy source for the selected plant.
Note: The grid table displays all energy sources that are saved and available for the plant.
Double click on any row of the energy source to place the data in the upper boxes.
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e Click on “Delete” to delete the selected energy source.
Note: Energy source cannot be deleted if it is used the plant analysis. PHAST will display the
message with the reason the user cannot delete the energy source.

PHAST has a provision for adding more than one type of Electricity and Steam with a different name,
heating value and cost. PHAST calculates the energy cost on the basis of the energy source selected in
the heat zone data in furnace information section.

Add New Energy Source

Click the “New” button to add a new Energy Source. A separate screen (shown below) will pop up.

#+ Energy Source

Energy Effichency and Benewuble Energy

| Select Type

Energy Source Surmmany

(+ Electricity T Fuel
Mame of Energy Source ]Eu:ugen Electncity
Heating Value Unit |k 2kwih v *| Selectfromthe
] Drop Down List
Coast Unit iUSD.-"k"-.-\-"h :j—>

Mewy | I} Delete] Save I

Mo | Mame Ernergy Tope Heating Uit Lozt L it
Cogen Elechicity E lectricity
2 E lectricity E lectricity bl kMR 50 A h

Q¢ Close

e Select Type of new Energy Source (Electricity or Fuel)

e Enter/Input the “Name of Energy Source”

e Select the “Heating Value Unit” form the drop down list (Note: The list of available units is
dependent on the selected fuel type)

e Select the “Cost Unit” form the drop down list (Note: The list of available units is dependent
on the selected fuel type and currency)

e Click on “Save” to save the information. (Note: The saved information can be viewed in the
Summary list and is later available when this energy source is selected for plant analysis.)

e Click on “New” to add another Energy Source and its information. (Note: Double click any
row in the Summary list to select it for editing or updating).
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e Click on “Delete” to delete the current Energy Source selection (Note: Energy source cannot
be deleted if it is used in the plant analysis or is part of master list (Appendix —C). If the user
cannot delete the energy source PHAST will display a message explaining why.)

e Click on “Close” to return to the Energy Source tab of the Plant/Equipment Information
section.
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Furnace Information:
The user can view a list of all the Process Heating Equipment (Furnaces) previously entered for

analysis.

194 Plant

| Eil=  Help |

Energy Efficiency and Renewable Energy

Company M ame !SF' b arufacturing - 5
Flant Name | Dhic Imported Plant - 51 Units | Mew Flant
Flant Dezcription M aufacturing of steel rodswires
[3eneral Information T Energy Source T Furnace Information ]

Furance Summary

Mo | Fumace Mame Descrption Type of Furnace Type af Operatian
Furnace-1-Continuous Electnzal Infrored - Con... | Electncal Infrared | Confinuous ]
2 Furnace-2-Batch Yacuum Furnace YWacuum Furnace Batch

3 Furnace-3-E4F EAF Electic &z Fumnace [E...  Batch
E] i | [ﬂ

Mew Furhiace |

Double click on the Furnace to see its Detail.

<3 Previuusl ekt o |

i Delets F'Iant‘ B* Close

Double click on any row of the list, and a separate screen will pop up showing previously entered and

saved information about the selected furnace.
Note: For a new plant, the summary list will not show any furnaces, and the user must add furnaces

and their operational information using the “New Furnace” section.
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Add New Furnace:
Click on “New Furnace” to add operational information for a new furnace. A separate interface
screen as shown below will pop up, allowing appropriate information for the new furnace to be added.

#+ Furnace Informatiomn

File Help I

Energy Efficiency and Renewable Energy

Company Mame  SP Manufacturing - 51 Plant Marme Ohio Imported Plant - S1 Units

Foimaceibrat Fumace Mame || Create with Other Fumnace Data |
Dauble Click to Select .
Description I
Ho i Furhace Mame
1 Furnace-1-Continuous Type of Furnace IEIectricaI Infrared _:_!
% EE:E:E:%E;?h Type of Operation |Batch _:_! Heating Cycle Time in Hours |
Operating Hours Infnlmalion? Heat Zone }/ Ausilian E quiprment T Maotes
— Dperating Hours
& Calculate " Assign
weeks/pear | 50
Daysfwesk | 7
Shifts/day | 3
Hours/zhift | g
Total HoursAyear | 8400
T ] [*]
@! 4o Dre.\_ri-_':ue.! Mewt o |
B Mew Furpiace l il Delete Fur r:;':[:‘:':l §* Close l

To start with, enter furnace name (mandatory), description and select type of furnace and operation. If
the furnace operates in a batch mode, enter the heating cycle time (mandatory).

Note:
The options for types of furnaces are:
1. Electrical Infrared
2. Induction Heating and Melting
3. Electrical Resistance
4. Vacuum Furnace
5. Electric Arc Furnace (EAF)
The Options for types of operations are:
1. Batch
2. Continuous
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Operating Hours
e Select the option of “Calculate” or “Assign”.
o For the “Calculate” option (Note: the user must enter all the numbers specified below.
PHAAST will calculate the total hours based on these inputs):
= Enter the number of “Weeks/year” for which furnace is operating.
= Enter the number of “Days/week” for which furnace is operating.
= Enter the number of “Shifts/day” for which furnace is operating.
Enter the number of “Hours/shift” for which furnace is operating.
= PHAST will calculate and display the “Total Hours/year”.
o For the “Assign” option (Note: user won't be given an option to enter individual
numbers and must enter the total hours):
=  Enter the number of “Total Hours/year”
o Click on “Next” or “Heat Zone" tab to enter information about the furnace’s zones (Note: The
Operating Hours entries are saved and will be available for later editing or updating).

Heat Zone
A separate screen as shown below will be displayed where user can enter each zone’s information or

add or delete zones.

The zone information has two options. Depending on the source of heat, the user can select Electric
Heating (resistance heating, induction heating, electric arc/plasma or other types), or Fuel Firing, using
burners.
e In case of Electric Heating, the drop down list of electricity types will display only that
electricity that is available in the “Energy Sources” of the plant information.
e In case of Fuel Firing, the drop down list of fuel type will display only those fuels that are
available in the “Energy Sources” of the plant information.
Note: The Fuel Firing section will appear only if the “Hybrid System” option is selected.
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#4 Firnace Information $|

]

Energv Eﬁrciencv and Renewable Energy

Company Mame  SP Manufacturing - 51 F'Iant Mame Ohio Imported Plant - 51 Units

Furnace List
Double Click, to Select

Fumace Mame ]Fumace-'l -Continuous

Description ]Electrical Infrored - Continuous

Mo | Furnace Mame

1 Furnace-1-Continuous Type of Fumace | lectrical Infrared ____J
2 Furnace-2-Batch - :
3 Furnace-3-EAF Lups iliperatn J —-—J
Operating Hours Information T Heat Zone ?l/ Auiliar Equiprment T Motes
Heat Zone List i Zone Information
Double click to select ZoneMame  |F1-Zone-2 B Create with Other Zane :._.;!;;.:_]f
Mo 1 Heat Zones l ¥ Huybrid System
1 F1-Zaone-1 I ic Heating -
F1-Zore-2 i Electnc Heating

Type of Electricity {El‘ec_lri.l;i.l_','—z] % of Rated Capacity Used ]—SD.
ki Rating for &l Sections ]—‘éﬁﬁ % Loading Factar ]_—1.5‘0' :
Estimated talue (kin/] [ 70 Measured Value (KT [ 7200
i~ Fuel Firing - :
Type of Fuel JNaturaI Gas _'_i Mo, of Bumers/Zone ]—:1.
Zone Burner Rating for All ]—I % of Rated Capacity Used T—Eﬁ :

Burrers [GJ/hr)

% Loading Factor ]‘—40'
E stimated W alue [GJ/hr) 1.0 Measured Yalue G/ 10 .
“emrDafined Meazured ¥ alue [k 2778
« [» —
2 News Zare I fil Delete chne] = Previousi Mext o ‘
5| ey Furnace ‘ i Delete 5'1-..:-'r=<;=-'_-a| §* Close ‘

e Enter the zone operating information in the input boxes.

e Click on “Next” to enter Auxiliary Equipment information. (Note: The zone information
entries are saved and will be available for later editing or updating).

e Click on “Previous” to go to the operational information tab (Note: The zone entries are saved
and will be available for later editing or updating).

e Click “New Zone” to add a new zone to a furnace. All input boxes turn to blank or default
values for data entry. (Note: The zone entries are saved and will be available for later editing
or updating. The saved zone is displayed in the zone list).

e Click “Delete Zone” to delete the selected heat zone of current furnace. (Note: Make sure that
the appropriate zone is selected before attempting to delete its information).

e Click on “Clese” to close the screen and return to the Plant/Equipment Information screen.
(Note: The zone entries are saved and will be available for later editing or updating).

On this screen, the specific unit converter can also be called up by pressing the “F2” key. It can be
used with the following data input boxes:

= Zone Burner Rating for All Burners
= kW Rating for All Sections
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Note: A furnace can be selected by double clicking its name in the furnace list. The respective
information about Operation, Heat Zone and Auxiliary Equipment will be available for review and
modification. Similarly, the heat zone for a particular furnace can be selected by double clicking its
name in the heat zone list (Heat Zone tab), and the respective data will be available for review and
modification.

Auxiliary Equipment

Click on “Auxiliary Equipment" tab to enter information about plant’s auxiliary equipment,
including compressors, fans and blowers (outside or inside the furnace), vacuum pumps and other
electric motors used for material handling and processing or other motor driven production equipment.
This information is used to calculate the energy used by auxiliary equipment associated with the
furnace. A separate screen as shown below will be displayed where the user can enter such
information.

Note: It is assumed that all auxiliary equipment is powered by electricity. The drop down list of
electricity types will display only the type of electricity that is available in the “Energy Sources”
section of the plant information.

Information

File Help

B Enefgv Eﬂ'i'cié'nc? and Renewable Energy -,

Company Mame  SP Manufacturing - 51 Flant Mame Ohio Imported Plant - 51 Units

Furnace List -
_ Fumsce Mame ]Fumace-'l-Contmuous ace Da
Double Click to Select -
Description ]Electrical Infrored - Continuous

Mo | Furnace Mame

1 Furnace-1-Continuous Type of Fumace __'_J
2 Furnace-2-Batch - T
3 Furnace-3-EAF Lups iliperatn —~J
Operating Hours Information | Heat Zone T Auziliary Equipment 1 Hotes
Check Operating Hours before entering Auxillary Equipment Infarmation
*Caonnected power far all equipments
i Corpressors — - %Yac. Pumps— Pumps - -~ Fans / Blowers; — Other Mators —
Electricity Type ]m = | ] Lj ] _'j 1 :.j '] _‘,'_i
' Il : [
| I | |
Total Nos I il o] 0| ol 0
Total Connected Power ; [ Il i |
[k !] ol ol il ol 0
Dty Cycle [% of Operating ] ol ] 0 ] i ] i ] il |
Hourg] | [ II I
% Rated Capacity |] o) ] 0 ] a :|] o .:I u
I _ 1l Total Energy use [Thousand || | o (] D 'I] o ||l
4 | Bl khafh) 1 gl 5
@ =] Previousi Mext = J
£ Mew Furhace ] il Delete 511-..:-'r=<;=-':-'.~| §* Close ]

e Enter the auxiliary equipment operating information in the input boxes.
e Click on “Next” to go to Notes/Comments tab (Note: The information entries are saved and
will be available for later editing or updating).
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e Click on “Previous” to go to zone information tab (Note: The zone information entries are
saved and will be available for later editing or updating).

e Note: On this screen, the specific unit converter can be opened by pressing the “F2” key to
change units for Total connected Power.

e Click on “New Furnace” to add information for a new furnace.

e Click on “Delete Furnace” to delete the currently selected furnace. (Note: Make sure that the
correct furnace is selected before attempting to delete its information).
Note: These two buttons are enabled only for the Operating Hours Information tab of furnace
information screen.

e Click the “Close” button to close the screen and return to the main screen.

Notes:
Click on the “Notes” tab to enter general notes and comments information about the plant and
furnace.

s s e
I+ "Firnace Information

File Help

Energy Efficiency and Renewable Energy

Company Mame  SP Manufacturing - 51 Plant Marme Ohio Imported Plant - S1 Units

Furnace List 5 . T = =
) Fumace Name IFumace-1 -Continuous Create with Other Furmace Data
Dauble Click to Select .
Description IEIectricaI Infrored - Continuous
Ho i Furhace Mame
1 Fumace-1-Continuous Type of Fumace |Electiical Infrared =]
2 Fumace-2-B atch T ; rE——
e of Operation antinuaL X
3 Furnace-3-EAF o B IL' iulifestlet --!
Operating Hours Information T Heat Zone }/ Ausilian E quiprment T Motes

— Mates Information

a! ¢ provious| | Next o

B Mew Furnace | T Delete i'—'L!rr’=<'=t:e| B+ Close l
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Create New Furnace:

PHAST has an option to create a new furnace using the information, including heat zone information,
from an existing furnace. The newly created furnace will have identical information to the existing
one. Further information for the Heat Zone, Auxiliary Equipment or other Operation can be added or
modified later.

Click on “Create with Other Furnace Data” next to the Furnace Name on the screen. A
separate screen interface will pop up as shown below.

Note: This button is enabled only when new furnace is being added and at least one character
is entered in “Furnace Name” Text box.

+/Create New Furnace:

-~ Energy Efficlency and Renewable Energy

Move the Heat
Zone/s, which
are required in
new Furnace

New Fumace Name iF”maCE 4 - Induction Select the existing furnace
- 1 »| from which you want to

Select Fumace 1Fumau:e-1 Continuous =] recreate new fiirnace

All Furnace Zones: Selected Zones for Hew Furnace:

Selected Heat zones
for new furnace

A

=]
L]
B8

Create Mew Furnace I Cloze

v

A new furnace with selected Heat
zones will be added to Furnace list

Select the furnace from the drop-down list of existing furnaces; i.e., the one which is to be
duplicated.
Select the zones from left side window (All Furnace Zones) and move to the right side
window (Selected Zones for New Furnace)
Notes:

o For multiple selections of zones hold CTRL key and select zones from the list.

o Use Arrow Keys (>, >>, <, <<) to move the zones between two windows.
Click on “Create New Furnace” to create a new furnace with selected zones and their data.
(Note: The newly created furnace will appear in the furnace list)
Click on “Close” to close the screen without saving the data and return to the Furnace
Information screen.
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Create New Zone:

PHAST provides the option of creating a new furnace using the existing zone information for that
furnace. The newly created zone will have identical information to the existing one, and can be
modified later.

e Click on “Create with Other Zone Data” next to the Zone Name on the screen. A separate
screen interface will pop up as shown below.
Note: This button is enabled only when a new zone is being added and at least one character is
entered in “Zone Name” Text box

'Create New Zone

Eqergy Eificlency and Renevable Energy

Mew Zane Mame |F'| Zohe 3
Select Zone ! ;]
F1-Zone-1
F1-Zone-2
Create Hew Zone I Cloze

e From the drop-down list of existing zones, select the zone which is to be duplicated.

e Click on “Create New Zone” to create a new zone with this data. (Note: The newly created
zone will appear in the zone list of the Zone Information tab of the Furnace Information page.)

e Click on “Close” to close the screen without saving the data and return to the Heat Zone tab
screen.
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Furnace Analysis and Heat Balance:

This section is used to analyze the energy used in various parts of the furnace under given operating
conditions. The areas for energy use include charge or load, fixtures, trays etc., wall losses, water
cooling losses, losses through openings and exposed hot parts and flue products (or exhaust gases). It
allows the user to identify major areas where energy is consumed and to study the effect of changes in
operating conditions which affect the furnace's energy consumption.

Select Furnace for Analysis
Click on “Furnace Analysis” from the main screen. Separate screens will pop-up as shown below

t Balance for Selected Heating Equipment

Enangy Efficency and Fenewable Emargy

y Select the Plant

Select Plant | Ohio Imported Plant - 51 Units B > from drop down list
Select Furnace ] E

Mo | Fumace Mame | Twpe of Fumace | Twpe of Operation | % of Total Cost

1 Furnace-1-Caonti...  Electical Infrared  Continuous 4818

2 Furnace-3-E&F Electric &rc Furn...  Batch 35.91—» Furnaces of

3 Fumace-2-Batch  “Wacuum Furnace  Batch 15.91 above

selected plant
3 | o]
Q¢ Close | W Ok

Best practice iz to follow theze steps:

1. Enter Current condition data far all tabs including rmultiple companentz and review the resulks
before going to Modified condition

2. Go o Modified condition columnz, enter the data and reviews the resulks

3. 00 MOT go back and farth between Current and Modified condition while entening the data

The screen includes a list of furnaces surveyed in the Plant Information section with the percentage of
the total energy cost calculated during the survey for each furnace. The furnace analysis can be carried
out for any of the furnaces, one at a time. It is recommended that to begin with, you select the
furnaces that, together, use a relatively large amount of energy. In the case shown above, the top two
furnaces use approximately 80% of the total plant energy, and it will be advisable to begin by
performing a detailed analysis for these two.

Note: Furnace Names shown in blue text indicates that those furnaces have never been analyzed,
while black have been previously analyzed previously and their data has been saved.
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e Select the Plant from the drop down list.

e Select the Furnace from the drop down list.

e Click “OK” to analyze the selected furnace. A new screen as shown below will open.
Information on energy use for the product and losses from the furnace can be viewed or added.

e Click “Close” to exit without analyzing any furnace and return to main screen.

On selection of one of the furnaces from the list, a new screen will come up. It has nine tabs that
represent the commonly encountered components of a furnace's energy consumption.

1.

CoNoORWN

Load/Charge Material

Slag-Other Material Losses

Atmosphere Losses

Water or Air Cooling losses

Wall Losses

Opening Losses

Energy Input / Auxiliary Power — Heat Use

Exhaust Gas — Other Losses/Energy Input — Exhaust Gas Losses
Heat Storage

Each tab’s screens are designed in two parts — The first screen (below) displays the summary of details
entered on the second screen. Multiple components for this screen can be added via the heating system
detail (second) screen, described later in this section.

Note:

The number of components entered for each tab is displayed in parentheses, along with the tab name
on the summary screen.

The name, type and other details for the furnace currently being analyzed are displayed as a header
on the screen.
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#r'Furnace Analysis

File Help

)3 En.erlg'ylr Efﬁdﬁemv and Renewable Energy -

Plant Hame Ohio Imported Plant - 51 Units Furmnace Hame Furnace-1-Continuous
Type of Furnace Elecinical Infrared Type of Operafion  Confinuous
Apmiliam Power - Heat |lse [3] Energy lnput-Exhaust Gas Lo Heat Storage
Energy = = B -
Consumption Wwater ar Air Cooling Lozzes (3] ] Wall Lozzes [2] ] Opening Loszes [2]
Components : :
Load/Charge Matenal [2] ] Fisture, Traps, Conveyor et [1] 1 Atmosphere Losszes [3]
~ Summary of heat required for Load/Charge Maternial

L] ] Component Mame 1 Currerit 1 Modified 1
1 Alurninirm Melting 784a 0.0
2 Zinc Melting 126.3 0o

Summary total of heat required for all
components on this tab

Total Heat Required for All components [k'w) 2T5.2 0.0
Double click on the name to view or edit the details hlav J il Delete ]
@l 5| @ comren T || §
Current Met Heat Required [kw) 445 8 T FUrnace summary
Modified Met Heat Required [k 0.0

[E Repor ] j* Close ‘

Click to display Heat Loss Schematic,
summary of Gross, Net Heat Loss and
Efficiency for the Furnace

Grand total of heat required for the load
and all losses (tabs)

e To edit or update details on a component already entered on this list, double click its row.

e Click on “New?” to enter new details of a specific loss component.

e Click on “Delete” to delete the selected component from the list. Once deleted, the component
information will not be available for analysis or modification.

e Click on “Previous” or Next to toggle between different summary screens in the Furnace
Analysis section. Alternatively, the user can click on the name of the tab of a specific screen.
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e C(Click on “Furnace Summary” to open up a new screen where summarized data of Heat
Losses, Energy Used and Furnace Efficiency, along with schematic (a static Sankey diagram)
of furnace losses can be viewed.

e Click on “Close” to close the screen and return to the main screen.

s, B s o et
¥+ FUrnace Analysis

File Help

g Energy Efficiency cmﬂ Renewable Energy -, .

Plant Hame Ohio Imported Plant - 51 Units Furnace Hame Furnace-1-Continuous
Type of Furnace Electncal Infrared Type of Operation Continuous
| Aviliary Power - Heat Uze (3] ] Energy Input-Exhaust Gaz Loss ] Heat Storage
| Wiater or Air Cooling Lozses [3] ] Wall Logzes [2) ] Opening Lozses [2]
Load/Charge Matenal [2] 1 Fisture, Trays, Coreeepor ete. [1] 1 Atmozphere Lozses [3)
 Select :f_l;lpe {;‘ {'_‘ Licuid f: Faz
Component N ame Alurninum Melting
Current Modified
M aterial of the load N 1;-.;,1.,.,.,,, T __:J Slurminur _._.j
Weight of the Load - Rate [kagthr) o5 il
Imitial Temp. [Celsiuz] a5 i
Final Temp. [Celziuz] ] TR0 0
Select Liquid New |[4cetic Acid =] [Acetic e =]
Liquid in the Load az Eharged"[-%]. = 3 il
Liquid in the Load az Dizcharged [%] a il
Wapor Discharge Temp. [Celziuz) ] 750 0
Wweight Reacted (%) 3 il
Heat of Reaction (k) /ka] | 15 1Enu:|n:uthermiu: ‘:_J | o J ridathermic _,J
Wieight of Material Meled (%] 100 i
Additional Heat Required (kb ] 21000 a
Heat Required [k 8.4 0o
_ Mew ] B* Enter/Edit Current Data ] [4] Return ‘ =
@’l ‘ i;_?] Comments =1 r--:-.-:::-a;-;.] Next = ] I_
Current Met Heat Required [kw] 445 8 Furnace Summary J
Modified Met Heat Required (kW] 0.0 'iff_'i == ] EI_*‘ Close ‘

Common Instructions for ALL tabs

Each screen has two columns. One is used to enter “current” operating information and the other for
“modified” operating conditions. At any particular moment, only one of these is enabled. The user
should start with the current information column for each tab and complete the analysis to study the
results. These results can then be used to decide on possible changes to make in the operating These
changes can be inserted in the “modified” column to study their effect.
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e Click on “New” to enter new component details of a specific loss (tab). You can enter multiple
components while on this screen.

e Click on “Return” to go back to summary screen to view the list of entered components.

e Click on “Enter/Edit Modified Data” to switch to the portion of the screen where the user
can enter information changed from the current/modified condition of the Furnace. This button
toggles between the current and modified conditions. Later, this information is used in
evaluating the performance impact of the changes in the Summary and Furnace Analysis
reports.

Note: When clicking on “Enter/Edit Current Data" for the first time, data entered for the
“Current” condition will automatically be transferred to the “Modified” column. The user can
then alter this data. The purpose is to reduce unnecessary data input.

e Click on “Previous” or Next to toggle between the different Furnace Analysis summary
screens. Alternatively, click on the name of the tab to access a specific screen.

Note: The current screen is highlighted with bold text on the tab.

e Click on “Report” to view the Furnace Analysis Report (described in detail at end of this
manual) for the current furnace. This button is enabled only for the tab Exhaust Gas - Other
Losses as it is usually one of the largest areas of heat consumption. The purpose of this is to
ensure that the user has entered the data for all previous tabs before viewing the report.

e Click on “Close” to close the screen and return to the main screen.

e Click on i to access the general unit converter. A separate screen will pop up where the user
can select different unit groups and their conversions. Appendix A contains the table of units.

1#4 General Unit Calculator:

Energ';r Efﬁcienéy and Renewable =yl-1e)  Biinging you

~ Input 1 Dutput -

Select Group

What Quantitp? Convert From Convert To Result

| ka#liter | |katler | j 0.00

Q¢ Clozse ”

o Click on ! to view the each field’s description and a detailed explanation for each tab. A
separate screen will pop up to display the help content specific to the tab from which it was
clicked.
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Energy Efficiency and Renewable Energy

Name

Component Name
Material of the load

Weight of the Load - Rate (kg'hr)
Initial Temp. (Celsins)

Final Temp. (Celsius)

Select Liquid

Liquid in the Load as Charged (%)
Liquid in the Load as Discharged (%)
Vapor Discharge Temp. (Celsius)
Weight Reacted (%)

Heat of Reaction (kl/kg)

Weight of Material Melted (%2)

Additional Heat Required (lcJ/hr)
Heat Required (KW)

Load/Charge Material - Solid
Description
Component Name

Select material from the drop down list. If vou do not find the material, nse New button to specify new material and associated
property values used for calenlation of energy required. You can

Weight of material charged per hour for continuous furnace. Use total weight including moisture in the charge material Note
that for batch furnaces the total weight should be given in terms of weight charged per cycle (not per hour).

Inlet temperature for the charge material Use production data or actual measurement.

Discharge temperature for the material as it is discharged from the firnace or oven Use production data or actual
measurement.

Select Liquid

Water content of the charge material as percentage of total charge weight - wet basis. This value can be obtained from moisture
tests or specifications for the material charged.

Water content of the discharged material as percentage of total discharged weight - wet basis. This value can be obtained from
moisture tests or specifications for the material discharged.

Temperature of water vapor (usually mixed with exhanst air or flue gases) as it is discharged form the furnace/oven.

Charge material (as %0 of dry material) reacted. Use value or data from process/production engineering or measurement of the
final product.

Insert value of heat of reaction when chemical or metalhwpical reactions are involved during heating. Use positive (+) value for
endothermic reactions, use negative (-) sign for exothermic reactions.

Charge material melted (as %o of drv solid material charged). Use value or data from process/production engineering or
measurement of the final product.

Insert value of additional heat required and not accounted for in the above calculations.
Heat Required - calculated by using the information given in previous cells.

e Click on « tomments > 1o enter the additional notes or comments while analyzing each type
of heat loss or consumption. A separate screen will pop up where the user can enter notes and
comments pertinent to the data on that tab.

#+ Notes

Energy Efficiency and Renewabile Energy :

Plant Name

Furnace Name

Ohio Imported Plant - 51 Units

Furnace-1-Continuous

Load/Charge Material

Sa\-el e Closel
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Click on «[El Furmace summary » 4 onen a new screen where summarized data of Heat Losses, Energy
Used and Furnace Efficiency, along with a schematic of furnace losses, can be viewed. A sample
furnace summary schematic is shown below.

(¢4 Furnace Summary

[|Plant Name

Energy Efficiency and Renewable Energy.

Ohio Imported Plant - SI Units Exhaust gas losses Auxiliary Heat - power use Legend:
Furnace Name Furnace-1-Continuous 88.5 kW 11.6 kW g
Type of F Electrical Infrared 0.0 kW 0.0 kW W Current
Type of Operation Continuous Wall losses 4>

231 kW B Modified
0.0 kW
Furnace )
/4 Opening losses

Total Calculated

s \ ]
s || NN e

0.0 kW " "
Other losses ¥7 Atmosphere losses & M Water/air cooling losses
0.0 kW 16.9 kW 70.4 kW
0.0 kW 0.0 kW 0.0 kW
Nota: The dagam Showsn sbose i 3 Bisie Sankey damam The saltaes Shosn Ry 830h ams, rsveseniing 3 o MWL»‘/MA?\\ PRI cohH e e VM/P e Hat contnd Ay asch cataay
LAY ST S O QEERSRT CoRIS FIRISE nofe A3 B st of e e obr ¢ e et 2 S0 ANHTY 0 I ASRRESEIS
~ Energy Use from Fi Analysi | Estimated Energy Use from Plant/E qui
Current Modified
Total Heat Required - Calculated (k') 4458 0.0 Electrical Energy Use (kW) 848.0
Electrical Heat Input - User Defined (k'w) See a8 Fuel Energy Use (ki) 277.8

Fuel Energy Supplied - User Defined (kW) FEEF ae Cycle Time [hours) 1.0

14.4 kW
0.0 kW

Useful output
(heat to load)

205.2 kW
0.0 kW

Fixture/conveyor losses

Additional Notes:

Refer to “Help”, “Calculator”, “Look up” or “Tool-tip” for additional references or
knowledge material.

Move the mouse cursor over the label on each screen to display a “tool-tip” and get hint about
the information the user is expected to fill in the respective data box.

On all screens, a specific unit converter can be opened by pressing the “F2” key when the
cursor is in a specific data box. Data boxes that allow opening of the specific unit converter
are mentioned in each tab’s details.

Changing a value in the data boxes will change the Gross and Net Heat Required for the
Current or Modified Condition. PHAST calculates and displays these real-time values at the
bottom of each screen. The overall status and comparison of Current and Modified conditions
can be found in the Furnace Analysis Report, described later in this document.
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Load Charge Material:

A list of commonly used materials for furnace charges, fixtures and process atmospheres is given in
the Type of Material drop-down menus. As described below, it is possible to add additional materials
(or modify the properties of the existing materials) if the one for your specific application is not
available in this list. The user-added material and data will be automatically added to the database.

# 4+ Furnace Analysis

) Enélg',r.'EI"ﬁc.ﬁén.c:v and Renewable Enengy -’ -

Plant Hame Ohio Imported Plant - 51 Units Furnace Hame

Furnace-1-Continuous

File Help

Type of Furnace Electrical Infrared Type of Operation Continuous
| Avgiliary Power - Heat Use (3] l Energy Input-Exhaust Gas Loss Heat Storage
| Wwhater or Air Cooling Loszes [3] ] wall Lozses [2) ] Opening Lozzes [2]

‘ Load/Charge Matenal [2] 1

Fisture, Trays, Comveyor ete. [1] 1

Atmosphere Loszes [3]

| Select Type = Solid € Liquid E e
Click to add Companent Name ]Aluminum M elting
e b of it Modified
M aterial of the load My J A b —
‘Weight of the Load - Riate (ka/h] I gg:;ﬁtl\f;’t‘te”al form Drop
Iritial Termp. [Celsius) [.—25‘
Click to add Final Temp. [Celsius) [ 0
new type of New Macatic Ao v
Liquid Liquid ir the Load as Eharged"[']. 11—3 H_j
Liquid ir the Load as Discharged [%) [ 0
apor Discharge Temp. [Celsiuz) I—‘fﬁﬁ'
weight Fleacted (%] f—g 0
Heat of Reaction [k 4g] | 115 IEnlehermic _:J | J A ;]
Wweight of haterial Melted [2) r—md I—H
Additional Heat Required [k I_E'-fﬁﬁa ]—
Heat Required [k 784 0o
W= ‘ B Enter/Edit Current Datal [¥] Return ‘ I H
@’ﬂ @ CDmments‘ = Br ] Mext E'J"] '_
Current Met Heat Required [kKw) 445 8 | """" Flirnace Summmmary J
Modified Met Heat Required [kiv) 0.0 B Repor ‘ B¢ Closs ‘

e Select the Type of material (i.e., Solid, Liquid, or Gas) for load charge.

e Enter “Component Name” for load charge.

e Select the Material from drop down list (Note: if the desired material is not available, a new
material can be added as described later in this section)

User Manual - Version 1.0
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e Enter data in the other input boxes on the screen.
e “Heat Required” is calculated based on the data provided and is displayed at the bottom of

the tab.

e Click on “Return” to go back to summary screen to view the list of entered components. A
pop up message box will appear asking to save the entered data.
e Click on “New” to enter new component. You can enter multiple components while on this

screen.

Note: To insure correct and meaningful data, pop up message box will appear while entering the
data. Each pop up validates the entered data and displays an informational message and/or provides

further instructions.

Add New Material:

Click on “New” next to the label of Material of the Load to enter new material that is not in the list or
to edit information about an existing material. A new interface screen as shown below will open for
users can enter or edit the data.

Note: Please do not change the property values for default materials included in the master database.
Changing these values can give inaccurate results when the application is exported and used by
another user. If the new material is similar to one in the master database, add it as a new material
with a different name.

——

#4'New Material/Gas Data

| © Energy Efficlency and Renewable Energy -

aterial Type
Mame of the M aterial ]
Mean Specific Heat [Solid) ]— [Budlb F)
teling Temperature r— [Celsius]
Mean Speciic Heat [Liquid) | [k/lka ]
Heat of Melting I— [kl /kal

Sawe| My | T Delete|

Double Click to Select

List of Available Material

N.] M arre | MaterialType ] Mean Spe... ] Melting2s . | Mean Spe[A]
1 Aluriinium casting metal Salid 0.9585 G21.11 1.0
2 Alurninun Solid 1.033 BS7.22 1 .EIP
3 Babbit, lead baze Solid 0162 238.53 0
4 Babbit, tin baze Solid 0.2597 240 2
5 Bizmuth Solid 0.138 270 E].'I*[XJ
<] I | [2]

R* Close 1
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o Select the Type of material from drop down list (i.e., Solid, Liquid or Gas)

e Enter the required Information for the Mean Specific Heat (Solid), Melting Temperature,
Mean Specific Heat (Liquid), and Heat of Melting.

e Click on “Save” to save the new material. The saved material will appear in the bottom list as
well as in the drop down list on the Furnace Analysis screen.

e Click on “New” to add another new material with the required information
Note: Name, Mean specific Heat (Solid) and Melting point of the Material are mandatory
information for a new material. If the final temperature of the process is greater than the
melting point of the material, Mean Specific Heat (Liquid) and Heat of Melting will be
required and must be provided here. Otherwise, Heat Loss calculations will be incorrect.

e Click on “Delete” to delete the material from the list. The material will not be available for
selection from Drop down list on the Furnace Analysis screen. PHAST will not allow deletion
of materials which are in the master database or which have been selected in any of the plants
covered by the database.

Add New Liquid:

Click on “New” next to the label of Select Liquid to enter a new material that is not in the list or to edit
information about an existing material. A new interface screen as shown below will open for the user
to enter or edit the data.

Note: Please do not change the property values for the default materials included in the master
database. Changes in these values can give inaccurate results when the application is exported and
used by another user. If the new material is similar to one in the master database, add it as a new
material with a different name.

Mame of Liguid ||

Latent heat of liquid [Btullb)
Specific heat of liquid or zolvent wapor

[Btudlb deq. F]

W aporizing termperature [Degree F.]
Specific heat of liquid [Btu/lb dea. F)
Heating walue of liquid or zolvent
vapor [Biudlb]
Sa\.-'e‘ M | iim| Delete‘

Double Click to Select

M.| Mame | LatentHeat | SpecificH... | Yapoizing... | Specific H {'A]
1 Acetic Acid 404,724 1.675 1148 21 =]
2 Acetone 555.914 1.675 54,44 TR ]
3 Alcohol - methyl 111E.806 1.382 BE.11 25

4 Alcohol- ethyl 258294 1.884 Fr.ra 27—
5 Benzene 39542 1.382 an 1 .?'.[V_I
AP M J |

f* cClose
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e Enter the Name of the new Liquid Material.

e Enter the required Information of the Mean Specific Heat (Liquid), Vaporizing Temperature,
Latent Heat of VVaporization, Mean Specific Heat (Vapor), and, if applicable, the heating value
of the liquid or solvent vapor..

e Click on “Save” to save the new material. The saved material will appear in the bottom list as
well as in the drop down list on the Furnace Analysis screen.

e Click on “New” to add another new material with its required information.

Note: Name, Mean specific Heat (Liquid) and Vaporizing point of the Material are mandatory
information for the new material. If the final temperature of the process is greater than the
vaporizing point of the material, Mean Specific Heat (Vapor) and Latent Heat of Vaporization
will be required and must be provided here. Otherwise, Heat Loss calculations will be
incorrect.

e Click on “Delete” to delete the material from the list. The material will not be available for
selection from Drop down list on the Furnace Analysis screen. The application will not allow
deletion of materials that are in the master database or which have been selected in any of the
plants covered by the database.
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Slag-Other Material Losses

Fiirnace Analysis
File Help

Energy Efﬂcﬁanw and Renawable Energy

Plant Hame Ohio Imported Plant - 51 Units Furnace Mame Furnace-1-Continuous
Type of Furnace Electncal Infrared Type of Operation Continuous

| Aviliary Power - Heat Usze (3] ] Energy Input-Exhaust Gaz Loss ] Heat Storage

| Water or Air Cooling Loszes 3] ] Wwall Lozses [2) ] Opening Lozszes [2]

Load/Charge Maternal [2] ] Fixture. Trayz. Conveyor etc. [1] ] Atmosphere Lozzes [3]

Component Mame

Current M odified
Select Type M" Carbo Steel _ﬂ Ifiarbc.-ﬂ Sheel _‘1]
Fiatuire 'Weight (ka/hr] [ et [ @
Initial Temp. [Celsiuz] [ e [ =@
Final Temp. [Celsiuz) r—‘ﬂgﬁ I—_
Cormection Factor I-_TE'-E- ]—T
Heat Required [kKw) 203 0.0

MEw I B Enter/Edit CurrentDataJ [4] Retrn ]

@l = | rf;f] Comments ‘ &5 F'reviu:uusl Mext Ef)l B
Current Met Heat Required [kw] 445 8 Furnace Summary |
Modified Met Heat Required (k] 0.0

[E Report | Ql* Cloze |

e Enter “Component Name” for Slag-Other Material Losses.

e Enter data in the other input boxes on the screen.

e “Heat Required” is calculated based on the input provided and is displayed at the bottom of
the screen.

e Click on “Return” to go back to summary screen to view the list of entered components. A
pop up message box will appear asking to save the entered data.

e Click on “New” to enter new component. You can enter multiple components while on this
screen.
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Note: To insure correct and meaningful data, pop up message box will appear while entering the
data. Each pop up validates the entered data and displays an informational message and/or provides
further instructions.
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Atmosphere Losses

Firnace Analysis

File

Help

Energy Efficiency and Renewable Enerngy

Plant Hame Ohio Imported Plant - 51 Units Furnace Mame Furnace-1-Continuous
Type of Furnace Electncal Infrared Type of Operation Continuous
| Aviliary Power - Heat Usze (3] ] Energy Input-Exhaust Gaz Loss ] Heat Storage
| Water or Air Cooling Loszes 3] ] Wwall Lozses [2) ] Opening Lozszes [2]
Load/Charge Material [2] ] Fisture, Trays, Corveeyar ete. [1] ] Atmosphere Losszes [3]
Component Hame
Current Modified
Type of Gazes Menwy “,Lm ;‘ i;m ;‘
Imitial Temp. [Celziuz] | 2111 I i
Final Temp. [Celsiuz) | g450.89 I i
Flow Rate [Mm™3hr) | 42 48 I i
Dhuration - Fraction of Hour (%) | 100 100
Correction Factar | 1 I 1
Heat Required (kW] 5849 0.0
New I B¥ Enter/Edit Current Data ! Return |
ﬁ'l | £ comments ‘ & F'revin:uusl Mext 5 I B
Current Met Heat Required [kw] 445 8 Furnace Summary |
Modified Met Heat Required (k] 0.0

[E Report | * Close |

Enter “Component Name” for Atmosphere Losses.

Enter data in thr other input boxes on the screen.

“Heat Required” is calculated based on the input provided and is displayed at the bottom of
the screen.

Click on “Return” to go back to summary screen to view the list of entered components. A
pop up message box will appear asking to save the entered data.

Click on “New” to enter a new component. You can enter multiple components while on this
screen.
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Note: To insure correct and meaningful data, a pop up message box will appear while entering the
data. Each pop up validates the entered data and displays an informational message and/or provides
further instructions.

Add New Gas:

Click on “New” next to the label of Type of Gases to enter a new gas that is not in the list or to edit
information about an existing atmosphere gas. A new interface screen as shown below will open for
the users can enter or edit data.

Note: Please do not change the property values for default gases included in the master database.
Changes in these values can give inaccurate results when the application is exported and used by
another user. If the new material is similar to one in the master database, add it as a new material
with a different name.

aterial/Gas Data”

' Enerngi'I'Iclenc'.rand Renewable Enetgy

Mame of the Gaz ]|

Mean Specific Heat [Btud[=zcf F])

SauE| = | i Delete]
Double Click to Select

N.] M ame | tdaterialT ppe ] Mean 5pecific Heat | Melting.-"'il_\]
1 Air Gas 1.341322043 [BL..

2 Endathermic gaz Gaz 1.341322049 (Bt =
3 Esothermic gaz Gas 1.2341322049 [Bt...

4 Hypdrogen Gaz 1.341322049 [Bt... =
5 Mitrogen Gas 1.341322049 [Bt.. ]
<] il | (2]

j* Close i

e Enter the required Information for the Name of the Gas and Mean Specific Heat .

e Click on “Save” to save the new gas. It will appear in the bottom list as well as in the drop
down list on the Furnace Analysis - Atmosphere Losses tab screen.

e Click on “New” to add another new material with required information.

e Note: Name and Mean specific Heat of the Gas is mandatory information for the new gas.

e Click on “Delete” to delete the gas from the list. The gas will not be available for selection
from the drop down list on the Furnace Analysis - Atmosphere Losses tab screen. PHAST
will not allow deletion of materials that are in the master database or which have been selected
in any of the plants covered by the database.
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Water or Air Cooling Losses

Fiirnace Analysis
File Help

Energy Efficiency and Renewable Enerngy

Plant Hame Ohio Imported Plant - 51 Units Furnace Mame Furnace-1-Continuous
Type of Furnace Electncal Infrared Type of Operation Continuous
| Load/Charge Material [2] ] Fixture, Trays, Conveyor ete. [1] ] Atmozphere Lozzes (3]
| Auiliany Power - Heat Use (3] ] Energy Input-Exhaust Gas Loss ] Heat Starage
Water or Air Cooling Losses [3]) ] Wall Lozses [2] ] Opening Lozses [2]
Component M ame w ater Loop-1
Current Modified
Cooling Medium IWate.‘ - ! iWate: - |
“whater Flow [liter/min) | 18.93 | 0
Inlet Temp. [Celsiuz) | 1833 | il
Dutlet Temp. [Celsius] | 25 BE I il
Druration - Fraction of Hour (%] | 100 I 100
Carrection Factor | 1 I i
Heat Required [k 96 0.0
Mew I B¥ Enter/Edit Current Data | [¥] Return |

@.l = | % Comments ‘ &5 F'reviu:uusl Mext EDI B
Current Met Heat Required [kw] 4458 Furnace Summary |
Modified Net Heat Required (K] 0.0 ﬂf—.‘. Femnar | ﬂ." Close |

e Enter “Component Name” for Water or Air Cooling Losses.

e Enter data in the other input boxes on the screen.
Note:
Cooling Medium has two options — Water or Air.
The default value of the Correction Factor is 1.0. The user can always change to a different
number, if necessary.

e “Heat Required” is calculated based on the input provided and is displayed at the bottom of
the screen.
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e Click on “Return” to go back to the summary screen to view the list of entered components. A
pop up message box will appear asking to save the entered data.

e Click on “New” to enter new component. You can enter multiple components while on this
screen.

Note: To insure correct and meaningful data, pop up message box will appear while entering the
data. Each pop up validates the entered data and displays an informational message and/or provides
further instructions.
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Wall Losses

Fiirnace Analysis
File Help

Energy Efficiency and Renewable Enerngy

Plant Hame Ohio Imported Plant - 51 Units Furnace Mame Furnace-1-Continuous
Type of Furnace Electncal Infrared Type of Operation Continuous
| Load/Charge Material [2] ] Fixture, Trays, Conveyor ete. [1] ] Atmozphere Lozzes (3] ]
| Auiliany Power - Heat Use (3] ] Energy Input-Exhaust Gas Loss ] Heat Starage ]
“water or &ir Cooling Losses [3) ] Wall Losses [2] ] Dpening Losses [2]

Component M ame

Current M odified
Surface Area [m”2) [ 4545 [ @
Average Surface Temp. [Celsiuz] Iw [—
Ambient Temp. [Celsiusg] W i—“
Carrection Factar L] r_'r
Heat Required [kiw] 18.7 0.0

Men I B Enter/Edit CurrentData] [#] Return I

@.l = | % Comments ‘ &5 F'reviu:uusl Mext EDI B
Current Met Heat Required [kw] 445 8 Furnace Summary |
Modified Met Heat Required (k] 0.0

[E Report | * Close |

e Enter “Component Name” for Wall Losses.

e Enter data in the other input boxes on the screen.
Note: Default value of the Correction Factor is 1.0. The user can always change to a different
number, if necessary.

e “Heat Required” is calculated based on the input provided and is displayed at the bottom of
the screen.

e C(Click “Return” to go back to summary screen to view the list of entered components. A pop
up message box will appear asking to save the entered data.
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e Click on “New” to enter new component. You can enter multiple components while on this
screen.

Note: To insure correct and meaningful data, pop up message box will appear while entering the
data. Each pop up validates the entered data and displays an informational message and/or provides
further instructions.
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Opening Losses

Fiirnace Analysis
File Help

‘ Energy Efﬂcﬁanw and Renawable Energy

Flant Name Ohio Imported Plant - 51 Unitz  Furnace Name Furnace-1-Continuous
Type of Furnace Electncal Infrared Type of Operation Continuous
| Load/Charge Material [2] ] Fixture, Trays, Conveyor ete. [1] ] Atmozphere Lozzes (3]
| Auiliany Power - Heat Use (3] ] Energy Input-Exhaust Gas Loss ] Heat Starage
YWater or &ir Cooling Loszes [3) ] Wall Lozses [2] ] Opening Losses [2]
' Component M ame 2l
Type of Dpening i~ Warable
Select Type & Found "' Bectangular [Squars]
Current M odified
Furnace " all Thickness [mm] | 152
Diarneter of Openings [mm] | 3105
Wiew Factor 0.6EE
Wiew Factor - User Defined | 0EEE O Look Upi
Opening Area (m™2) | n.ov
Fadiation Source Temp. [Celziuz) I 271.11
Armbient Temp. [Celsiuz) | JEET
Emnizzivity of the Source l 090
% of Time Open | 100
Heat Required [k 41 0.0
= l B¥ Enter/Edit Current Data [#] Return ] ||

= -
@] | £ comments ‘ & F'revin:uus] Mest E{)I B
Current Met Heat Required [kw] 445 8 Furnace Summary |
Modified Met Heat Required (kiv/) 0.0 [E Report | f* Close I

Enter “Component Name” for Opening Losses.

Select the Type of opening; i.e., Fixed or Variable.

Select the Type; i.e., Round or Rectangular

Enter the dimensions of the openings.

Modify “View Factor-User Defined” (Optional)

Note: PHAST calculates a view factor based on user inputs and sets it as a default value for
View Factor-User Defined. Users preferring to define their own view factor can refer to a
chart accessible by clicking the “Look Up” button next to the input box.
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e Enter “Other Information” related to the opening.

e “Heat Required” is calculated based on the input provided and is displayed at the bottom of
the screen.

e C(lick on “Return” to go back to the summary screen to view the list of entered components. A
pop up message box will appear, asking you to save the entered data.

e Click on “New” to enter new a component. You can enter multiple components on this screen.

Note: To insure correct and meaningful data, a pop up message box will appear while entering the
data. Each pop up validates the entered data and displays an informational message and/or provides
further instructions.
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Energy Input/Auxiliary Power — Heat Use

The screen displayed will depend on the type of furnace type selected under “Plant Information”. The
screen for the Electric Arc Furnace (EAF) is different from rest of the furnace types (Electric Infrared,
Induction Heating and Melting, Electric Resistance and Vacuum Furnace).

Screen for Electric Arc Furnace (EAF)

This screen is for the Energy Input for the Electric Arc Furnace (EAF) and doesn’t have the option of
adding multiple components. All possible sources of energy are listed and are based on the data
previously entered; the heat delivered to EAF is calculated by PHAST.

#+ 'Eurnace Analysis

File Help

; . Energy 'Efﬁc.é’rancv umi Renawable Enengy .

Plant Hame

Ohio Imported Plant - 51 Units

Furnace Hame F

urnace-3-EAF

Meazured Oxpgen Flow [Nm™ 3]

—Coal - Carbon Injection -
Coal - Carbon Injection [ka/Cycle)

Heating ‘alue of Coal - Carbon [kl Aka)

i~ Electrode Conzumption
Electrode Usze [ka/Cucle]

Heating Y alue of Graphite [kJ/ka)

Other Fuels or Energy Used [GJ/Cycle]
Total Electricity Input Supplied [Kwh/Cecle)
Heat Delivered to EAF [kKwhi/Cycle]

ol

Type of Furnace Electnc Arc Furnace [EAF] Type of Operation Batch Cycle Time [hows] 4.0
| Whater or Air Cooling Loszes [3] ] Wwall Lozses (2] ] Opening Loszes [2]
| Load/Charge katerial [2] I Slag-Other Material Lozses [2] I Atmozphere Lozzes [3]
Energy input ] Exhaust Gas-Other Losses 1 Heat Storage
Current Modified
~Matural Gas
Meazured Matural Gaz Heat lnput [GJ/Cycle] 1 o1

254

1452.95
32564

153.58
32773

1]
15000

33.294.3

B Enter/Edit Modified Dataj

“ L= F'revin:uus] Mext = ] :

£ comments ‘
Current Met Heat Reqguired [Kwh/Cycle] 30,2883
Modified Met Heat Required [kWwh/Cycle] 0.0

Furnace Summary ]

] f* Close ‘

=]
H=
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e Enter data for the input text boxes on the screen.
e “Heat Delivered” is calculated based on the inputs provided and is displayed at the bottom of
the tab.

Note: To insure correct and meaningful data, a pop up message box will appear while entering the
data. Each pop up validates the entered data and displays an informational message and/or provides
further instructions.

Screens for Electric Infrared, Induction Heating and Melting, Electric Resistance and Vacuum Furnace
These screens are for calculating the power used for furnaces and have the feature of listing multiple
components.

Fiirnace Analysis

File Help

‘ Energy Efﬂ&iencv and Renawable Energy

Plant Hame Ohio Imported Plant - 51 Units Furnace Hame Furnace-1-Continuous

Type of Furnace Electrical Infrared Type of Operation Continuous
| Whater or Air Cooling Loszes [3] J wiall Lozses (2) Opening Loszes [2]
| Load/Charge Material [2] ] Fisture, Trays, Conveyor ete. [1] ] Atmozphere Lozzes [3] ]
Augiliary Power - Heat Use [3] ﬂ Erergy Input-Exhaust Gas Loss ] Heat Storage
Component Mame Pimp-1
Current Modified
Type of Equipment I‘.-‘::r:L:u:;- Fump :j I‘.-‘ar:'_:u:':- Furmp __“'_]
tator Curent Phase|z] a i a i

Supply Waltage [Volts) 490 ]—_
Average Current [Amperes) I—E' ]'—
Pawer Factor [Average Value) 085 r—-fll‘
Operating tirme [%] [—BD T—dh

Paower Uzed [khw] 2.8 0.0

= I B Enter/Edit Current Data] [#] Return j

= :
@] | &) comments ‘ = Previuus] Mext E'.}l B

Current Het Heat Required [kw] 445 8 Furnace Summary |

Modified Met Heat Required (k] 0.0 hf‘—l ek | EL" Clase !
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e Enter data in the input text boxes on the screen.

Note: The possible options for Current Phase are Single and Three Phase. Possible options
for types of equipment are

1.

2
3.
4.
5

Compressor

. Vacuum Pump

Pump
Fan/Blower
Other Motor

e “Heat Delivered” is calculated based on the inputs provided and is displayed at the bottom of
the screen.

Note: To insure correct and meaningful data, a pop up message box will appear while entering the
data. Each pop up validates the entered data and displays an informational message and/or provides
further instructions.
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Exhaust Gas - Other Losses/ Energy Input- Exhaust Gas Losses

This screen is for the Exhaust Gas —Other Losses for the Electric Arc Furnace (EAF) and doesn’t have
the option of listing multiple components. Based on the data entered, the heat delivered to EAF is
calculated.

Screen for Electric Arc Furnace (EAF)

vl S S
#+FEurnace Analysis

File Help

Energy Efficiency and Renewable Enerngy

Plant Hame Ohio Imported Plant - 51 Units Furnace Hame Furnace-3-EAF
Type of Furnace Electric Arc Furnace [EAF] Type of Operation Batch Cypcle Time [hours] 4.0
| Whater or Air Cooling Loszes [3] J wiall Lozses (2) J Opening Loszes [2]
| Load/Charge Material [2] ] Slag-Other Material Loszes [2] ] Atmozphere Lozzes [3] ]
Energy |nput ] {Exhaust Gas-Other Losses ] Heat Storage
Current M odified

0ff [Exhaust] Gaz Temp [Celsiuz] l 1593.23

—Matural Gas

CO [%) [ 17
H2 %] [—13

[0 ok @I
[ 1
0z [%] [_‘E ]_T "
o
S

®

®

CO2 (%) [ 10
Combuztible Gazes az CHA [%] I—z
Tatal Volume Flow Fate [ 3/min)] ]_'3‘5‘37'9‘5'
st loading (ka/Mm™3] IW
Other Lozz for Other Areas 1 [Kw'h/Cycle] [—EI !—.d
Other Loss for Other Areas 2 [Kw'h/Cycle] [_E i_'T
Other Loss for Other Areas 3 [kwh/Cycle] [_ﬁ i._'-

Total Heat Loss [Kw'hiowcle] 297085 n.a

B Enter/Edit Modified Data]

& : Comments : —

L7 i | % ‘ e F'rew:uusl Mext E'.}I
Current Het Heat Required [Kwh/Cpcle] 30288 3 Furnace Summary |
Madified Met Heat Required [KwhiCycle] 0.0 Report | P* Closs |

e Enter data in input text boxes
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e “Total Heat Loss” is calculated based on the inputs provided and is displayed at the bottom of
the screen.

Note: To insure correct and meaningful data, a pop up message box will appear while entering the
data. Each pop up validates the entered data and displays an informational message and/or provides
further instructions.

Screen for Electric Infrared, Induction Heating and Melting, Electric Resistance and Vacuum Furnaces
This screen is for calculating the Energy Input- Exhaust Gas Loss for these furnaces.

#+ ' Eurnace Analysis

File Help

) Enélg',r.'Efﬁc;iiancv and Renewable Energy ., .

Plant Hame Ohio Imported Plant - 51 Units Furnace Hame Furnace-1-Continuous
Type of Furnace Electncal Infrared Type of Operation Continuous
| Water or Air Cooling Loszes (3] ] Wwall Lozses (2] ] Opening Loszes [2] ]
| Load/Charge katerial [2] ] Fisture, Travz, Corveyor etc. [1] I Atmozphere Lozzes [3] ]
Aumiliany Power - Heat Usze [3) 1 {Energy Input-Exhaust Gas Loss 1 Heat Starage
Current M odified

Total Heat Input for Burmers - User Defined [k Ahi) ]w' ]—- 5 |:|i.;kﬂ
Excess Al - Uszer Defined [%) ]-—E.D‘ ]— 8
Burner Combusztion Air Temp. [Celziuz) m J—. x
Exhaust Gas Temp. [Celsius) ]-WF"B‘ J—. %

Electical Power Input - Measured [kiw] 750 ’7. x
Available Heat [%] Akl 100.00
Ayailable Heat - User Defined (%) ﬁ Ji
Fuel Heat Delivered to the Oven/Furmace [kif] 2825 0.0

Other Loszes [kd/hr) n l

Br Enter/Edit Modified Dataj

ﬁ/’l ‘ £ camments = F'revin:uus] Mext Ef)] r
Current Met Heat Required [kw] 445 8 Furnace Summary ]
Modified Met Heat Required (kW] 0.0 Repart ] ﬂ-" Close ‘

e Enter data in input text boxes.
e If desired, modify “Available Heat-User Defined” (Optional).
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Note: Available Heat is calculated based on the inputs and is set as a default value for
Available Heat-User Defined.

e Based on the input provided, a Fuel Heat Delivered is calculated and displayed.

e Click on “Next” to move to the next tab. The option to save the entered data will be displayed.

Note: To insure correct and meaningful data, pop up message box will appear while entering the
data. Each pop up validates the entered data and displays an informational message and/or provides

further instructions.
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Heat Storage
Click on the Heat Storage tab to display the following screen for calculating heat storage for current
and modified conditions. The result is displayed in the Heat Storage data box near the bottom of the

screen.

(rym

| r

Firnace Analysis

| File Help

Energy Efﬂc.ﬁencv and Renewable Enengy .. .

Plant Hame Ohio Imported Plant - 51 Units Furnace Hame Furnace-1-Continuous
Type of Furnace Electrical Infrared Type of Operation Continuous
| Water or Air Cooling Loszes [3] ] Wall Lozses (2) ] Opening Loszes [2]
| Load/Charge Material [2] ] Fixture, Trays, Corvveyor etc. [1] ] Atmozphere Lozzes [3]
Auiliary Power - Heat Use (3] ] Energy Input-Exhaust Gas Loss ] V.I.'.I..EﬂtSt“'aHE-‘
| Fumace Shape % Rectangular O Cylindrical
“width [m] I 183 Length(m] ] 3B Height [m] 244
" Current Modified
| Fumace Temp. [Celsius) I 454 44 I 0
Ambient Temp. [Celziuz] I 48.89 |
Starting wall Temp. [Celsius) I g2 72 |
Carrection Factar l 1 | 1
[i] Layer Info ] [E] Layer Infa
Woall-Outside Temp-Top [Celziuz] 16634 0.00
Woall-Outzide Temp-Sides [Celsiuz) 16634 0.00
Woall-Outzide Temp-Ends [Celsiuz] 16634 0.00
| w/all-Outside Temp-Baottom [Celsius] 12062 0.00 [
Total Furnace ' all Heat Storage [kJ] 2812.717.0 0.0
Total Furhace Wal Heat Storage [khwh) i a4 4 | (|

B* Enter/Edit Modified Data1 u

‘ i;f] Comments § Furnace Schematic ‘ & F'reviu::us] Mt 'T:/\] -
Current Het Heat Required [kw] 445 8 Furnace Summary J
Modified Met Heat Required [kiv) 0.0 B Repor ] B¢ Closs I

e Enter the Information about furnace shape, dimensions and temperatures.

e Click on « @ Furnace Schematic > or “ (] Furnace Schermatic » to select the correct furnace shape.
This will open a new window where the user can refer the schematics of rectangular or round
furnaces.
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'3l Furnace Schematic

Energy Efficiency and Renewable Energy

Plant Name  Steel Plant US .
F Name A 1 F -2 Slde 2 .
I
I el ol 7 |
O ~
Length > 27
- L | 1 /, 1
e a7 ! Back
e T
< Lo L
7z 2 s > s
’ A
7 s
Hexoht S'd k Bottom
- . Layer 1
Layer 2
Layer 3
Layer 4
|‘ >| Note : Layer 1 is inside layer [hot side)
Width Layer 4 is outside layer (cold side)
TwItI: sides and two ends have identical
Front wall construction

f 3l Frnace Schematic

Energy Efficiency and Renewable Energy

Plant Name  Steel Plant US

Furnace Name EAF Melter

Top

l‘i Diameter —;I

Layer 1
Layer 2
Layer 3
Layer 4 x
I
I
| I
' I I Height
Side | I
| I
| I
e e I\
| B 3
e e K 1 N
' \) !
~ -

Note : Layer 1 is inside layer (hot side)
Layer 4 is outside layer (cold side)
Boftom

e Click on “Layer Info” to open a new screen (as shown below) for entering the required
information.
Note: The user can select up to four layers for each furnace wall, along with the materials
from the pull-down menu and the thickness of each layer. The user can edit the information or
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change the material selection before performing calculations. The selections and input data
will be available later when the user selects the same furnace for review.

Top
Opening 7

Mo, of Layer

Layer 1
Layer 2

Sides
Opening ¢

Mo. of Layer

Layer 1
Layer 2

Ends
Opening 7

Mo. of Layer

Layer 1
Layer 2

Bottom
Opening 7

Mo. of Layer

Layer 1
Layer 2

Current

7 Yes
" One
Select Material

" Three

| High density castable [150-1425C)

%High dengity firebrick. (150-1650C)

(" ‘Yes * No
" One * Two " Three
Select Material

!High denzity castable [150-1425C)

%High dengity firebrick. (150-1650C)

" Yes (* No

" One * Twa " Thies
Select Material

%High dengity castable [150-1425C)

iHigh dengity firebrick. [150-1650C)

" ‘Yes * No
" One * Twa " Thies
Select Material

%High dengity castable [150-1425C)

IHigh dengity firsbrick. (150-1650C)

Opening ?
" Four Mo, of Layer
Thickness [cm)
j| 762 Layer 1
ﬂ| 752 Layer 2
Layer 3
Layer 4
Dpe.ning T
" Four Mo, of Layer
Thicknezs [cm)
ﬂll TE2 Layer 1
j| 7E2 Layer 2
Layer 3
Layer 4
Opening 7
" Four Mo. of Layer
Thickness [cm)
_j| 752 Layer 1
ﬂ| 762 Layer 2
Layer 3
Layer 4
Dﬁening 7
" Four Mo. of Layer
Thickness [cm)
=l 15.24 Layer 1
- 15.24 Layer 2
Layer 3
Layer 4

Modified
~ &
e T (' Tirea D
Select Material Thickness [cm)
|Plez | '
| lease Sefect B |
e (= by
= 'a £ Three =
Select Material Thickneszz [cm]
[P 2|
|Ple: =l
|Fle B3|
IF |
i {
e e e . PR
Select Material Thicknesz [cm)
[ |
o~ oo
) o CiThiee
Select Material Thicknesz [cm]
| Please Select B || B Calculate |
: - Sl jl - ﬂ_ﬂ- e

e Select an option of Opening. Provide the area of opening if there is one.

e Select the Number of Layers. (Note: Based on this selection, the drop down for material
selection and input box for thickness will appear).

e Select Material for each layer.

e Enter Thickness for each layer.

e Click on “Calculate” to calculate the heat storage from the given input and return to the
furnace analysis-heat balance screen. The calculated results are displayed on the Furnace
Analysis - Heat Balance screen.

e Click on “Close” to return to the Furnace Analysis - Heat Balance screen without performing
calculations or saving the newly entered data.
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Reports:

This section provides four summary reports in the form of tables and charts. The Plant Summary
report includes a table of energy used, expected cost of operation for the furnaces surveyed and a
comparison of them. The Furnace Analysis report includes a table of energy used in various parts of
the furnace analyzed, their relative importance in terms of the percentage of the total energy used and
the effect of changes in key operating parameters on the furnace's energy consumption. The Furnace
Summary report presents a schematic of heat losses and use distribution of the selected furnace. The
Input Data report presents all the data that has been entered for the selected plant.

Click on Reports on the main screen to open a new user interface. Here the user can opt to view or
print four pre-formatted reports.

#+'Report Selection

J Eﬁetgy'Em&ém',r and Renewable Energy . -

i~ Select the Plant

| Dhio Imported Plant - 51 Units ;g

Select the plant

~Select Heport Type -

& Plant Summan " Fumnace Analysis " Furmace Summary " Input D'ata

— Select the Furmnace

Check/Uncheck
for Selection in
the Report

| Fumnace Mame | Type of Funace | Type of Operation | % of Taotal Cost |
Furnace-1-Continuouz Electrical Infrared Continuous 4318
[ Furnace-3-EAF Electric &z Fumace [E...  Batch 3591
Furnace-2-Batch Wacuum Furnace Batch 15.91

List of furnaces in
above selected plant

{_] i | [ }J

A

¢ Close [E Show Repart p Openthe
il P _ selected Report

Select a Plant from the drop down list. All furnaces of the selected plant will be displayed as a
list, with their percentages of the plant's total energy cost.
Select the desired type of report.
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Select the Furnace/s from the displayed list.

e For Plant Summary option, the user can select any number of furnaces that are required
for analysis.

e For Furnace Analysis or Furnace Summary or Input Data option, the user can select
any one furnace for detailed analysis.

Click “Show Report” to generate a pre-formatted report with actual data and calculations and

graphs or images. (Note: Generating a report calls for intensive background calculations and

may take time to display. A status bar with a note on the screen indicates the progress of the

report).

Click “Close” to return to the main screen without displaying the report.

Common Instructions for the Report Viewer Window:
Each report is opened in a window that has header tool bar (as shown below). The user has the
following options when working with reports:

¢ Navigate between the pages of the reports

Print the displayed report

Export the displayed report in PDF format for electronic transfer or later analysis
Close the displayed report

w File  Information = ?"X

iJ. b

[ 114 ﬂ ﬁ Gﬁ !E5°/° £ Hu;ln'tssfh

Export Print Navigate between Report
Report Report pages of Report

Close

The following pages are representative images of actual reports generated from PHAST.
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Plant Summary:

Initiation Date : 5/31 /20059

Plant Summary

3P Manufacturing - SI

Plant Name Ohio Imported Plant - 51 Units

102, Jadkson Highway add2
Harnpton Chio United States

Contact Information  Billy Jones Phone (_ 3-(_ _ )
EMail  bjones@spm.com Fax -0 _ 1

Urited States - USD - Dollar _ 1.000C

Summary of Energy Sources Used

Cogen Electricty 3,600 kIkiwh 0,060 Skwh
Electnicity 3,600 KAwh 0.075 itk
Natural Gas 38,000 K m~3 18.38 /Gl
Print Dats 1 10./23/ 2010 PHAST 3.0 Page 1af 4
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Plant Summary

SP Manufacdturing - 51

Plant Name Ohio Irmported Plant - SI Units

Process Heating Equipment - Energy Cost Distribution

Furnace-2-Bateh

Furnace-1-Confinuous

B Furnace-1-Continuous  422%
W Furnace-3-EAF 259%
[ Furnace-2-Bateh 159%
Tetal: 00 0%
Furnace-3- EAF
Print Date : 10 /23732010 PHAST v3.0 Page 2 af 4
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Initiation Date: 5/31 /2009

Plant Summary

_ = Manuj“aduhng— ) Si

Plant Mame Chia Imparted Plant - ST Units

Process Heating Equipment-Energy Used and Cost Distribution

Fumace-1-Cantinu Electrical Continuous 8,400 7123 518112 8,400 154,392 672,504 48,18
ous Infrared
Fumace-3-EAF  Eledric Arc  Batch 8,400 5762 346,903 8,400 154,392 501,295 35,91
” Fumace (E&F) : : ‘
Fumace-2-Batch  Wacuurn ‘Batch 8,400 2670 160,272 3,360 £1,757 222,029 1501
Fumace

Prink Date : 10/323/2010 PHAST v3.0 Page 3 of 4
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Initiation Date: 8531 /20059

Plant Summary

_ = Manmcad:uring o

Plant Name Ohio Irnported Plant - ST Units

Comments / Notes

Furnace Name : Fumace-1-Continuous
Mane

Furmnace Name : Fumace-3-EAF

Naone

Furnace Name : Fumace-2-Batch

Mone

Print Date : 10 /232010 PHAST v3.0 Page 4 of &
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Furnace Analysis:

Trdtisticn Date 1 5/ 31/ 009

Furnace Analysis

SF Manufacturing - 51 _ Furnace- 1-Continucus

Planl Oihea [mpoatad Plant - S Umats Type of Operation Continuoues
B SR o 1 cvet Time o
Currant C ditlen Hasl - Ene I i 8 m pEil W Gnods Heat Consumptlon Data

Driztribution of Heat C orsumption

Loadd harge

Anxlliary Power

e Ny

Atmozphe R
Fltn e

B Loastic e =

[ W= 19 5%

[ wwakriar coollrg 155%

wall %

Flxhre 4.5

B ~mcamplen IEN

[ Gpe ring 3N

Aapdllary Power =y

aler 0

Tkl 10608 Ot

Wak R ircoolg
Exbang

Load/ Cha ng e Maberial D52
Exhaust Gas Losses EE.5
Water ar &ir Cooling Losoes J04
Wa ll Losses 231
Fixtuns  Trays, Convéyor el 03
Abmosphears Lossss 1.9
Dipening Locsas 14 .4
Auxiliary Pawer - Heaat Use 116

(=]
(=]

Diher Losses

Electrical Heat Inpul - User Defined: FE0L0 KW
Fotal Gross Fuel Inpul Lo OvendFurnace - User Delined: JG6.3 kW
Print Dale 1 10/ 23 /20000 PHAST vA.O Poge L of 5
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Initintion Date 5731 7 000

Furnace Analysis

mEF Manufacturing - S1 m Fursaee— 1-Cantihuous

Plant

mfieﬂrrzal Liffared

Heat Consurnption

200

600

1200

Ot I arted Plast - ST UMLS Type of Operalion Conbnocus

Comaprision of Calculated Heat Requirements
Zurrent wis M odified O peration

ann
- I
o =

Amospher Pu-:liar!.r Exhiaust FI:IILII'E LoadfCharge Epering CHher wall Eterisr
Poner Coling

| |
& C feraier b - heellbert CERat i b

Almosphers Losses
Auxiliary Power - Hest Use
Exhausl Gas Lossaes

Fisture, Trays, Conveyor el
Load/Charge Material
Opening Losses

Other Losses

Wall Losses

Waber or Air Cooling Losses

e m Lt
£ om =

wdi el -
o EE FYRE o I

rd
1]
R ] I N R B

Print Daits 1 10,23 /2010 PHAST vA.0 Page 3 of 5
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Irdtintion Oate 1 5731 7 0

Furnace Analysis

S Manufacturing - S1 _ Faprid - 1-Eanlin udus

Flant Ohea Imported Famt - 51 Umts Tyvpe of Operation Conbinueses

Besical e Cret time thours
Datsila

Load/ Charge Material Current Modified
Adiem i MEfng KW 9.0

Zine Med KW L2E.0 0D
Total kv 205.0 0.0
Fixture, Trays, Conveyor e, Current Modilied
Fixture-1 kW 200 .10
Total K 20.0 0.0
Almosphere Losses Current Modified
Air-1 B 10 D
Air-2 17 4.0 D
Endothermic Gas-1 kW 3.0

Total ki 17.0 0.0
Waler or Air Cooling Losses Current Modified
Water loop-1 kW 10 -0 ]
Air Logp-1 1y B.D D
W3 tag Lo Sp-2 KW 51.4 D
Total ki ¥1.0 0.0
Wall Losses Current Modified
wWal-1 kW 15 .10 .0
Wal-2 kW 2.4

Total K 23.0 0.0
Dpening Losses Current Maodified
Dpen-Fixed-1 W A0

Dypan-Fixad -Rect 8 wla s W 1.0

Total ki 14.0 0.0
Auxiliary Power - Heal Use Current Modilied
Pump-1 R 3.0

Famn-1 R B O

Fam-2 R 0.0

Total kvl 11.0 0.0
Energy Input-Exhsust Gas Loss Current ﬂndlﬂ:ed
Extiaust Losses kW 2E2.0 LT,
Total ke 282.0 0.0
Prini Dmbe 1 1023 /20000 PHAST vA.O Poge 4 of 5
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Furnace Summary:

Initiation Date : 5/31,/2000

Furnace Summary

Furnace-1-Continuous

SP Manufacturing - 51

Plant Ohio Imported Plant - SI Units Type of Dperation Continuous
| Electrical Infrared

Exhaust gas losses Auxiliary Heat - power use Legend:
88.5 kw ; 11.6 kW
0.0 kw 0.0 k B cCurrent
Wal losses B Modified
3 23.1 kw
Furnace i e
Opening losses
" 14.4 kW
0.0 kW
= Useful output
heat to load)
205.2 kW
: — 0.0 kw
Total Calculated \ \ \ :
Energy Required : \W Fixture/conveyor losses
445.8 kW : 20.3 kW
0.0 kw ) : 3 : 0.0 kw
Other losses 27 Atmosphere losses % \\{) Waterlair cooling losses
0.0 kw 16.9 kw 70.4 kw
0.0 kw 0.0 kw 0.0 kw
Energy Use from Furnace Analysis Estimated Energy Use from Plant/Equipment information
Total Heat Required - Calculated (k) 445.8 0.0 Electrical Energy Use (k')
Electncal Heat Input - User Defined (ki) 750.0 a.0 Fuel Energy Use (') 277.8
Fuel Energy Supplied - User Defined (han) 386.5 0.0

PrintDate: 10/23/2010 PHAST v3.0 Page 1 ofi

Note: The diagram shown above is a "static" Sankey diagram.

Each arrow represents a category of heat loss or heat content. The values shown represent the heat
content for each category under current and modified operating conditions. Please note that, unlike a
true Sankey diagram, the widths of the arrows do not represent the relative magnitude of the quantity
the arrow represents.
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Input Data:

Initiation Date: 57312009

Input Data

Plant General Information
_ 5P Manufacturing - 51

Plant Name Ohio Imported Plant - SI Units

_ Maufacturing of steel rodsfwires

Final Product steel rodswires

Phone (J-{___ E-Mail bjones@sprm .com

Fuel (Energy Source) Information

Cogen Electricity k1 wh 3,600 [k'wh 0.060
Electricity k1fkih 3,600 [kWwh 0.075
Natural Gas k)fm~a 38,000 /GI 18.38
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InputData
SP Manufacturing - 51 MFurnace-l-Ennﬁnuuus
Plant Ohic Imported Plant- 5I Units Type of Operation Continuous

Electrical Infrared

Fumace Information

Furnace Description Dpﬂrﬂﬁngflﬂuﬁfhfﬂr[natmn
Electrical Infrored - Weehs / Year Days/ Week Shifts/ Day Hours/ Shift Hours/Tear
Continuous
S0 7 3 2 2,400
‘Auxiliary Equipment Information
Total MNos. Total Connected % ofCycle Time % Loading
HP (all equipmeant)
Compressars a u] a a
Wacuurm Pumps u] u} 8] u]
Purps= u} u] u} u}
Fans f Blowers ] a u] u]
Cther Motors u] a u] ]

Heat Zone Information

Zomre Vanmre Fl-fone-1
Type of Efactricky Cogen Electricity
LW Rating for A¥ Sactions 200,00 % of Reted Capscity Uirad 20,00 % Loading Factor 20, 00
Estimated Vakie (kW) 0,00 Measured lalue (kB 128, 00
Zore Vanre F1-Fone-2

Electric Heating
Tyrpe of Efactricky Ele ctricity
LW Rating for A¥ Sectans 200,00 % of Rated Capacity Usad 90,00 % Loading Factar 100,00
Estirmated Valie (kW) 282,00 Measured Value (kW) TZ0,00
Type of Fus! Matural Gas Mo of Burneri Zone 4
Zorne Burrer Rating for Al 4.00 % of Rated Capacity Used &0,00 % Losding Fachor 40, 00
Burnars (GIFhy)

Estimated Valie (G k) 1.0 Measured Falue [GAAhr) i.0
* Yser Defined Messurad Value (kW 277.8
Comments f MNotes

Mane
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Initiation Date: 573172009

Input Data

SP Manufacturing - SI Furnace-1-Continuous

Ohio Imported Plant - SI Units  Type of Operation Continuous

Electrical Infrared

Description Current Modified Description Current Muodified
Condition Condition Condition Condition

Load/Charge Material (No of Component: 2)

Compaonent Mame Alurninur Melting Liguid in the Load as ] ]
Discharged (%)

Select Type Solid Yapor Discharge Temp. 750 i
{Celsius)

Material of the load Aluminurm wgight Reacted (%) 3 1]

Weight of the Load - Rate 225 1] Heat of Reaction (kJ/kqg) 115 i]

tkgshr)

Initial Temp, (Celsius) 25 1] Type of Reaction Endothermnic Endothetrmic

Final Temp. (Celsius) 750 ] wigight of Material Melted 100 1]
(%)

Seledt Liguid Acetic Add Additional Heat Required 21000 0
(kb

Liquid in the Load as 3 ] Heat Reguired (kW) 8.9 ]

Charged (%)

Component Mame Zinc Melking Liquid in the Load as 0 i]
Discharged (%)

Select Type Solid Wapor Discharge Temp. 454 44 1]
(Celsius)

Material of the load Zinc wigight Reacted (%) 3 i]

Weight of the Load - Rate 1133.98 ] Heat of Reaction {lJ/kg) 232.6 ]

fkashr)

Initial Temp. {Celsius) Z6.67 ] Type of Readtion Exothermic Endothermic

Final Temp. (Celsius) 454 44 0 wigight of Material Melted 100 1]
(%)

Select Liguid water Additional Heat Required 10551 ]
{k1/hr)

Liquid in the Load as | 1] Heat Required {lan) 126.3 1]

Charged (%)
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Import Plant Information:

This section provides the capability of importing and integrating the entire information of other plants
into the existing PHAST database. This feature can be used once the user receives the Microsoft
Access Application file (*.mdb or with any name as sent by another user) from the plant for
which information is to be imported and integrated. Please note that plant information exported
with earlier versions of PHAST cannot be imported in this version. The Microsoft Access
Application file can be received via Email or any media and should be stored on the computer or local
network from where it can be accessed later. The user can save the received file with either its original

or a different name.

Note:

This is a mandatory step and must be performed before importing data.

Do not save the new database file with the name “Phast.mdb” at the default location -- it will replace
the existing database. Save the new database file either with different name or at different location.

Do not save the Database file as Read-Only.

e Click on “Import Plant Information” on the main screen of PHAST. This will open a new
user interface as shown below. Here the user can select the Microsoft Access Application file
(Phast.mdb or file with any name sent by another user) received from the other plant and stored
locally as described above. This file contains the plant information to be imported and
integrated with the existing database.

eafr 4

Look jr: | () Phast3.0_MasterDB \ ~| e m ek
i — ' :
New database file ElPHAST3.0_MasterDB_Data sheets 04152010 mdb:
IEﬂ'C:lhi-:uF‘IanI:_TnasI:.mu:II:u
Fecent ) PHAST_ET_Datan7270%.mdb
EPHF’.STS.D_SUF'-.-'E':.-'FDI’I‘HS_UEUI'litS_U‘?152|:II|:|
=
L& Select the location where
Desktop new PHAST.mdb is stored
..-/ Run the entire process
My Documents yy
39
by i:::umputer
.
by Metwork, File name: | j
Places
Files of tpe: | Microsoft Access Databases % mdb) LJ Cancel
=
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Select the location from the Look in drop-down menu where the received file is stored upon
receipt (as described above) and select this file.

Click on “Open” to carry out the entire process of importing the new database and integrating
it with existing PHAST database.

Note: The screen image above is of a Windows XP operating system file Open dialog box.
Different versions of the Windows operating system will have a different Open dialog box
layout.

If new file information contains a plant with a similar name to those in the existing database, it will
display the list of those plants and request that the new file information be renamed; otherwise, it will
continue the import process.

#4'Plant Import

ETErgy Hﬁcfunr.'r:unn.l It'élnmublu‘!mrg'_f ;

B elov iz the lisk of plantz which have zsimilar name in the
exiziting databasze. Please select each plant by highlighting it in
the lizt. Then enter a new name in the textbox and click on
"pdate". *'ou can continue with impart process once each
itern of the list iz renamed.

Test data for experts

Plant with duplicate name

JTest data for experts

Change to new name
]| |lpdate |

Cancel Import Continue Import 1

Select each Plant Name from the list by clicking on it and change to the new plant name by
entering the name in the text box provided.

‘Update” will change the plant’s name to the new name entered in the text box and remove the
old name from the list.

Note: If the list has more than one plant with a duplicate name, the user must update each one
by entering new name and clicking “Update”.

Click on “Continue Import”. (Note: This button will be enabled once all duplicate plants’
names are changed to a new name.)
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e Click on “Cancel Import” to cancel the process. No information will be imported or
integrated to PHAST.

Once the information is imported successfully, it can be viewed, analyzed and modified as described
in the earlier sections of this manual. Reports containing the new plant’s information can also be
generated.

Note:
Do not open the saved database file as a Read-only.
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Export Plant Information:

This instruction is for the PHAST user who is sending the file containing all the plant information.
This feature will generate a Microsoft Access Application file (.mdb) of selected plants from the entire
list. Is file can be sent to other PHAST users via Email or any other media.

e Click “Export Plant Information” on the main screen to open a new interface as shown
below. It will display the list of plants for which information has been entered into PHAST

Version 3.0.

$ ¢ 'Plant Selection Tor EXport

Evergy Bfficiency and Renewable Energy

To export plant information pleaze zelect one or more
plant from the following hst.

I Flant Hame

' Ohia Imported Flant - 51 Units

|{_] i | B]

i+ Cll:use] 7 Ok ]

e From the list, select one or more Plants for which information is to be exported.
e Click “Ok” to proceed further. This will open a new user interface as shown below. (Note:
The file can be saved and stored with any name and in any location.)
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'_J [ChRecorded Ty

Recent B8 chared video
I Adobe POF 6.0

'TL' .’f‘:‘_—lﬁhared Music
' [L2A0L Downloads

Desktop I3 5hared Fictures

by Computer
Enter file name —% File narne: 1» _:] Save |
Py Metwork  Save as lype: |Mi|:r|:|s-:uft &ccess Databases [“.mdb) _v_] Cancel
Places

e Select the location from the Save in drop-down menu where you want to save the exported file.
e Enter the name of the file you want to save.
e Click on “Save” to carry out the entire process of exporting the selected plant database.

Note: Users with a different version of Windows than XP will see different layout of the Save
As dialog box.

This file can be sent via Email or other media to other PHAST 3.0 users. Other users can import this
file by using the import feature described above.
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Appendix — A: Units for Conversion
Both the general and specific unit converters have the following categories of units:

Sr. No. Units
1. Temperature
2. Heat Input Rate - Power
3. Length
4, Calorific Value of Gas
5. Pressure
6. Volumetric Flow Rate
7. Mass Flow Rate
8. Heat of Reaction
9. Liquid Flow
10. Area
11. Specific Heat - Entropy
12. Electrical Power
13. Heat Rate
14, Heating Value of Gas
15. Calorific Value of Liquid Fuel
16. Thermal Conductivity
17. Energy
18. Density
19. Mass
20. Heat Transfer Coefficient
21. Heat Flux Density
22. Velocity - Speed
23. Volume
24, Heating Value of Electricity

Though both converters are essentially the same, the specific unit converter will automatically select
only those units appropriate to the data cell from which it was called up.
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Appendix — B: Currency and Default Conversion Rate

Country Name Currency ID | Currency Symbol Exchange Rate
Australia Dollar AUD 0.796
Canada Dollar CAD 0.85
China Yuan CNY 0.129
European Union Euro EUR 1.331
Hong Kong Dollar HKD 0.128
India Rupee INR 0.022
Indonesia Rupiah IDR 0.017
Japan Yen JPY 0.009
Malaysia Ringgit MYR 0.285
Mexico Peso MXN 0.089
New Zealand Dollar NzZD 0.697
Pakistan Rupee PKR 0.017
Philippines Peso PHP 0.021
Poland Zloty PLN 0.342
Russia Ruble RUB 0.038
Saudi Arabia Riyal SAR 0.268
South Africa Rand ZAR 0.134
South Korea Won KRW 0.001
Sweden Kronor SEK 0.144
Taiwan Dollar TWD 0.03
Thailand Baht THB 0.03
Trinidad and Tobago Dollar TTD 0.5
Turkey Lira TRY 0.7065
United Arab Emirates Dirham AED 0.272
United Kingdom Pound GBP 1.96
United States Dollar usD 1.00
Venezuela Bolivar VEB 0.001
Vietnam Dong VND 0.017
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Appendix — C: Default Energy Sources (Fuel, Electricity, Steam)
Energy Name Unit Heatlgrg];it\/alue Default Heating Value
Electricity /kKWh Btu/kWh 3,412
Natural Gas /Million Btu Btu/ft"3 1,010
Fuel Oil /Million Btu Btu/gallon 137,000
Coal /ton Btu/lb 14,030
Blast Furnace Gas /Million Btu Btu/ft"3 90
Coke Oven Gas /Million Btu Btu/ft"3 570
Coke /ton Btu/lb 12,700
Propane /Million Btu Btu/ft"3 2,500
Steam /Million Btu Btu/lb 1,200
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Appendix — D: Properties of Default Materials and Gases Used for Furnace Analysis

Heat Heat Heat
Mean Meqr} . Average | Content Coqteqt C"”.te”.t
Substance Density | Specific SIS SIS | RIS Pouring |of Solid at 7 (LT U] o LoV
Heat of Fusion Hc_eat _of Temp Temp | Melting at at
Liquid Temp Melting | Pouring
Temp Temp
SOLID
Aluminum 166.7 0.248 169 0.26 1215 1380 286 455 497
Babbitt, lead base 0 0.039 26.2 0.038 462 625 15.8 42 48
Babbitt, tin base 462 0.071 34.1 0.063 464 916 28.6 67.7 91
Bismuth 612 0.033 18.5 0.035 518 620 15.1 33.6 37.2
Brasns{e 't\é'lumz 524 0.105 69 0125 | 1630 | 1850 165 234 261
Brass, red 546 0.104 86.5 0.115 1952 2250 197 283.5 317.8
Brass, yellow 528 0.105 71 0.123 1688 1950 171 242 274.2
Bronze, bearing 556 0.095 79.9 0.109 1832 2050 168.3 248.2 272
Bronze, aluminum| 510 0.126 98.6 0.125 1922 2200 235 333.6 368
Bronze, bell metal 540 0.1 76.3 0.119 1634 1900 157.4 233.7 265.4
Bronze, gun metal 550 0.107 84.2 0.106 1850 2100 1915 275.7 302
Bronze, Tobin 525 0.107 735 0.124 1625 1850 167.5 241 268.9
Carbon Steel 480 0.15 60 0 2800 0 0 0 0
Copper 559 0.104 91 0.111 1982 2200 200 291 315
Die casting metal 176 0.236 163 0.241 1150 1400 257.3 420.3 481
Die casting metal 176 0.038 17.5 0.037 600 820 20.5 38 146
Die casting metal 176 0.07 30.2 0.062 450 650 27.6 57.8 70
Die casting metal 176 0.103 48 0.138 780 980 74 122 150
German silver 176 0.109 86.2 0.123 1850 2100 194 280.2 311
Gold 1205 0.033 28.5 0.034 1945 2150 62.2 90.7 97.7
Inconel - 600 480 0.14 0 0 2500 0 0 0 0
Iron, cast, gray 480 0.19 414 2246 2800 415 456 583
Iron, cast, white 480 0.18 60.3 2102 2900 368 428 612
Iron, pig 480 0.153 83.6 2012 2300 299 384 450
Iron, pure 491 0.168 117 0.15 2802 3100 451 568 626
Lead 708 0.032 10 0.034 621 720 18 28 31
Linotype 700 0.036 21.5 0.036 486 620 15.3 36.8 41.6
Magnesium 108.6 0.272 83.7 0.266 1204 1380 311.2 394.9 441.7
Manganese 464 0.171 66 0.192 2246 2400 374 440 469
Monel metal 550 0.129 117.4 0.139 2415 2750 304 421.4 468
Nickel 601026441 556 | 0.134 1315 | 0133 | 2644 | 2850 | 346 | 4775 | 505
Silver 655 0.063 46.8 0.07 1762 1950 107 153.8 167
Solder, bismuth 580 0.04 16.4 0.039 232 330 9.3 25.7 29.5
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Solder, plumbers 580 0.051 23 0.049 414 500 18 41 45
Stainless Steel - | g, 0.14 0 0 2550 0 0 0 0
300 series
Steinless Steel - | ago 0.25 48 0 2800 | 2800 | 750 | 126 | 142
Tin 455 0.069 25 0.0637 450 650 27 52 64
Zinc 445 0.107 48 0.146 786 900 77.8 125.8 142
LIQUID
Heat Transfer 0.45 200 025 | 450
Liquid
Water - std.
atmospheric 1 970.3 0.47 212
pressure
Water - 150 psig 1.05 868 0.54 365
Acetic Acid 0.51 174 0.4 244.4
Acetone 0.347 239 0.4 130
Alcohol- ethyl 0.648 369 0.45 172
Alcohol - methyl 0.601 481 0.33 151
Benzene 0.423 170 0.33 176
Bromine 0.107 82 0.055 142
Carbon
tetrachloride 0.215 83.5 0.25 170
Fuel oil no. 2 0.57 105 055 | 375
(average)
Fuel oil no. 6 0.58 108 055 | 600
(average)
Kerosene 0.57 260 0.62 260
Methanol 0.6 470 0.6 148
GASES and VAPORS
Water vapor - near 047
atmos. pressure
Steam - 50 psig,
400 Degree F. 0.49
Steam - 150 psig,
500 Degree F. 0.51
Steam - 600 psig,
700 Degree F. 0.59
Air - low pressure 0.245
Nitrogen - low 0.95
pressure
Oxygen - low 0.23
pressure
Carbon dioxide - 0.24
low pressure
Carbon monoxide 0.95
- low pressure
Hydrogen - low 345
pressure
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