FurnXpert
Continuous Reheat
Strip solves Heat
Transfer and
Combustion Issues in
large strip furnaces
to heat metal strips

[ Furnace Configuration
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= Minimizes furnace design time
= Reduces the requirements for test runs

= Provides opportunity to quickly investigate multiple
furnace designs

= Enables viewing heat-treating process virtually
= Offers platform for improved design accuracy

= Bridges the gap between the furnace suppliers and
furnace users

= Can be used as a sales tool by furnace
manufacturers as well as Heat-Treaters
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F How does it work ?

| Configure Furnace Configure Parts
L> Apply Settings

Apply Boundary Conditions ﬁ

Run Simulation Change Settings

|
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File Wiew Charge FProfile Option Process

N H| & [Ba 2|

CONFIGURE NEW FURNACES
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e UUser License
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REPORTS
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e Charge  Profile Option Process

E FurnXpert : Continuous Strip Furnace

Tools  Properties  Analysis  Options  Help
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Run
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Sankey Dgim
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Reparts
e

e
Exi

Create a New Furnace
file or use a Furnace File
already created

=ELUP
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SIMUEBATE
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CompAS Controls, Inc.
P O Box 61825
Sunmyvale, CA 94085
Ph: [724] 388-0577
info@furnxpert.com

vovrw. furnxpert.com

Single User License

FurnXPERT is a
desktop software
that simplifies the job

gid process
engineers and
fumace operators.
configure their
fumaces, select
parts, and run what-
if analysis fo
determine the best
fumace operating
parameters.

Copgmghts CompAS Condrols,
Ingc. 2006 Evalustion ooy,
natio be disiribuled, copied or
sold withowt axpress writen
parmissian of CoampAS
Controls, g

UMIT SYSTEM: Default
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File Wiew Charge Profile Option  Process
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'-\-"-.W-.r.‘furnxperi.com Copgmghts CompAS Condrols,
Ingc. 2006 Evalustion cooy,
natio be disiribuled, copied or
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UMIT SYSTEM: Default FURMACE CREATED BY: HEM COMNTRACT MO: 1234 JOB MAKME: Stip
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Furnace Configuration
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FurnZpert : Continuous Strip Furnace

iﬂStart| i \Program Files\Co. .. ‘ i\ Presentation
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File Wiew Charge Process Reports Tools  Properties Cptions  Help
0O = & Ed
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z Paint CegF Paint # ft
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Create charges from list of shapes

| Create Charge

— Charge Shape & Dimension

e

Shape

Driameter [D]

Thickness [H]
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Part Drawing
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[E] Charge Details x|

—Charge Shape & Dimension

Shape |5"il3

Diameter [D] I i ]l W 1l +

Thickness [H] |10 in (7777777777777 77— I ,
elect from a list

Length [L] | ft T of material

width [w/] [24 in ,/\

Edit Dimensions |

| . x|
— Other Details — Charge ure
Grade ™ M ade 1 800 DegF .
Input Initial nodal
View Fact Mode 2 800 DegF Temperature
Wiew Fact Mode 3 ISDEI DeaF
A A AAASASAS LSS,
Target Temp MNode 4 800 DegF
T
Target delta T MNode 5 200 DegF
LCancel | Default | Ok
|
— Other Details — Charge Temperatur \
Grade 1008 GRADE MNode 1 IBUU CegF
Input View Factors
P “iew Factor Top IU.E Mode 2 IEUU DegF
/\\

View Factor Bot, IU.B MNaode 3 200 CegF

Target Temperaturs |2'| oo DegF MNode 4 200 CeaF

Target delta T |1 1] DegF MNaode 5 200 DeaF

LCancel Default Dk
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COMPUTED

TEMPERATURE
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P
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Furnace Profile in 15 2 29 3 3 4 Actual
Distance in ft
Legend Charge Condition Actual rade
Charge Temp. g00 DegF .
Zone Temp - Top [v Digcharge Temp. 2056 DegF
Prod. Rate 10 TondHr e 1008 GRADE
—— T Iemp - B v/ Rez. Time ¥ Sec
——  Charge Temp - Top v Charge Size T arget
e [Charge Temp - Center [ Discharge Temp 2100 DegF Calculation Sheet |
Charge Temp --- Bat [v e n
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report.RPT - Notepad ;lilil

File Edit Format  Help

FUrnxxpert - Compas Controls Inc.

Furnxpert -- RE-HEAT wersian
Compas Controls, Inc

WWW MATERIAL SPECIFICATIONS Ww¥

THICKMESS = 250, mm WIDTH = 510, mm DIAM = 2. mm
LENGTH = G000, mm SPACIMNG = 540. mm GAR = 30.mm
MATERIAL = 1008 INIT TEMP = 49.9 DEG C
WHE FURMACE SPECIFICATIONS %W
WALKING BEAM PRODUCTION RATE = 72.7 MTons/Hr —
TOP ANMD BOTTOM FIRED
FURMNAZE LENGTH = 39999, mm FURMNAZE WIDTH = 12000. mm

CHARGE DOOR AREA = WeWw®s S0 mm

DISCHARGE DOOR AREA = WWHWHW o mm

TOP wWall AREA = 2500. SO mmsmm EOT WALL AREA = 2500, S0 mmsmm
REFRACTORY PERFORMAMCE FACT: SIDEwWALL > 1.00 HEARTH > 1.00 ROOF > 1.00

WHWH FUEL AND COMBUSTIOMN SPECIFICATIOMN WHwH

MATURAL GAS

FUEL HEATING WALUE : HHV = G133.1 kcalsCum i i i

FUEL HEATING VALUE : LHV = B054.9 kcal/cum Calculation sheet is generated giving the
FUEL TEMPERATURE =  99.9% DEG C

COME AIR TEMPERATURE = 400,03 DEG C overall results

PERCENT EXCESS AIR =  10.0

WHWH SKID SPECIFICATION WHWH

SKID PIPE SHIELDED ARE 1859. So mmysmm OF FURMACE LEMGTH
RISER PIPE SHIELLED ARE 82. =0 mmSmm OF FURMACE LEMNSTH

PERCENT IMSUL COWERAGE OM SKID = 0.0 %
PERCENT IMSUL COVERAGE OM POSTS = 90,0 %
INSULATION TYPE
WALKIMNG BEAM SLOT AREA = 45, 50 mmsmm
WALKING BEAM SLOT VIEW FACTOR = 0.8
DIST FURMACE TEMP. MATERIAL TEMPERATURE KcL/Kg DECARE  SCALE TIME
[MM]  ToP EOT TOP  CNTR  BOT  AWG Crart ] [ ] min
Q. 538, LTE. 50, 50, 50, 50, 0. 0. Qo0 0. 000 0.0
1a00, 57a,.  Bly. 108. B1. 1045, G0, 9. 0. 000 0, 000 15.4
3200, G20, Ba0. 155, 126, 156. 138, 10, [ ele]e] 0, Qoo 26,8
4801, aGe9, FO8. 220. 178, 215, 182, 17. 0. Qo0 0. 000 40,2
2401, Y28, TFol. 293, 238, 285, 257, 25, 0. Qo0 0. 000 FE
B001. T9a, 820, 380, 309, 3608, 331, 36. 0. 000 0, 000 0g, 9
GE0l. B79.,  BEA. 488, 340, 462, 417, 48, [ ele]e] 0, Qoo 80,3
11201, 1150, 1200, Tol. R2l. T28. L8Y¥. 8l1. 0. Qo0 0,011 93,7
12802, 1150, 1200, G53. 079, B9, 77, 113, 0. 002 0, 08g 107.1
14402, 11%0. 1200, 1021. TrA., GEZ. 859, 134 0,005 0,125 120.5

Kl
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Exi

Single User License

sold withoud exprass written
parmission of CampAS
Comirols, Inc

The simulation provides
U Heat Audit to determine zone wise heat losses

E FurnXpert : Continuous = |5’ |5|
File Wiew Charge Profile Option Process Reports  Tools  Properties  Analysis  Opbions  Help
O | & B e
Furnace
Profile
4
B x
Create I:harge H E A T A U D I T
’Tiﬁ -T =3 \ Wf S— e ——
Charge Detai |< Zone Heat to Steel Ref. Heat Loss Total K Zone Heat to Steel Ref. Heat Loss ‘Water Loss Slot Loss Total :|)
= B Hr bARB L Hr tAkABL kB Hr bARB L HT b BtuHr "‘“Sfﬂr/
= [17] 0325 | 0.264 oo [ 0od | 0,589
Flaze Charge
— [Z27] 1680 | 1204 | 3oed | [z | 1680 | 1548 | n.00d | 0000 | 3425
ﬁ [3] 0391 | ESI 1382|| ([ 3] 0391 | 1236 | n.ood | n.ood | 1627
Run
[ | | [ | | | |
Al 1 | | 1 | | | |
Heat Audit
ﬁ Tatal | 2590 | 2369 | 4.959 Tatal | 2596 | 2048 | 0,000 | 0,000 | 5644
Sankey Darm Close |
% hlhio FI—I i Cq)p!ﬂ:h Cnmpﬁh :_.DI""DIE.
Ing. 7006 Evolumion ooy,
Hepu[ls nalfo be disiribuied, copied or

UMIT S%STEM: Drefault

FURMACE CREATED BY: HEN |

COMTRACT HO: 1234 |

JOB MAME: Strip
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Heat Balance

Actual Heat Input

X
eat Input [G]  17.636.564.00 BTU/Hr

Net Heat Input [M]  15.554,588.00 BTU/Hr >

Met Heat to Air

3.230.376.¥5
BTU/Hr ﬁlllgina'ﬁ%susn le Input [A] 10,872,948 .00 BTU/Hr
ETU!Hr
Combustion Air
Temp ) i K

1000 Deg F | RECUPERATOR |

Door Loss
‘ 202.000.00 BTUAHr

Roll Loss
66.606.53 BTU/Hr

Heat to Steel

Actual Heat Demand 5.186.723.00 BTU/Hr

Refractory Loss
5.417.619.00 BTUfHr

| Water Loss
Zone Input 0.00 BTU/Hr
Slot Lozs
0.00 BTUHr ]
2o U
i ! : Fuel Consumption 10 ! 12 13 1
Top| [ GA0E[ 30| ]) | | [ P | | | |
Bot B.023 3.167 _ _
| l l | l | | Cumulative Combustion Parameters
Fue e ot 2081 976.00 Bl Stage wise cumulative combustion parameters
Gross 1.764 MMB/Ton oF -Aen A8 137b. Ll
N 1,885 MMBIL/T Flue Lgk= Sensible F7.978.091.00 BtusHr
&t ' L N e e ren e 1928 DegF —
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E Re orts

% |IT i 4 | Cloze |

Click to print the reporZh

' Heat : MMEtwHr.  Dimension :

Special

Temperatare . Deg F Fuel Consmumption : MMEWTon

Unit System

Furnace Created By : HEN
Contract : 1234
Joh : Stnip

rFurnace Specifications
Furnace Type : Strp

Heating Type : Top and Battom fived
Furnace Length 50
Frmace Width : 3
Charge Door Area 2
Diischarge Dioor Area : 2
Top Wall Area 2
Bottom Wall drea : 3
Production Rate 10

== Charge Temp - Top
= (Charge Temp - Center
Charge Temp - Bot

= Zone Temp - Top

— Eone Temp - Bot

rCharge Specifications
Charge Shape :  Stup

Steel Grade : 1008 GRADE
Charge Width :

Charge Thickness :

Charge Length :

Charge Spacing :

Charge Gap :

Initial Charge Temp :

2 sets of reports are printed

U Reports can be directly printed

rSkid Specification
Inmalation Type : HA

Skid Pipe Shizlded Area :

Fiser Pipe Shielded firea :
Insulation Coverage on Skid -
Inmalation Coverage on Posts
Zlot Area: HA

3lot View Factor : Hai

O Shows date and time stamp
O Provides all the inputs and outputs

KHetractory bFact.

Sade Wall :

0.
Hearth : 0.5
0.5

Roof':

20

25 30 35 40 45

Distance in fi

Fusel & Comb. bpec.
Fuel : HATURAL GAS -

Cowh, Lir Temp. : 1000
Fuel Temp. : 100
Excess Air : 104

Ui=charge lTemnp
B337 Gross keallmm
Az, Temp.:

Dielta T:

Comph’ Contrals Inc.

152972007 4:54:16 PM

© 2007 CompAS Controls Inc.
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Click to print the reporzh x|
[ W|/4 Unit System

—— .

Heat : MIMEtwHr,  Dimension : Special D zu.mar.'e Created By : 11{21‘:;:
tract :

‘ Temperatare : Deg F Fuel Consumption : MMEtwTon ' R E P 0 R T Jo?:.n' e Strip

rBottom Zone Heat Input

rTop Zone Heat

nput

Steel Water Loss Zlat Laoss

Zteel Zone

0.000
0.000
0.000

031%
1280
0391

1
2
3

0325
1280
0321

0.000
0.000
0.000

Zone Inputs

3043

2.590 0.000

4353 | |Total

Total

rFusel Consumption rhavallable Heat rFlue Gaz Loss
Heat to Steel : 5
Fhie Gas Temp.: 19248 mal T aiee Femperated Heat : 3.230
Heat to Wall : 5.418
Tot.Fuel Input-Gross: 17.637 Water Loss - 0000 ST 5 082
Tot. Fuel Input-Met 15,555 Slat Lass : 0.ood
Door Loss: 0.202 Fhie Gas Sensthle 7.978
Gross Fuel Consump.: 1.764 i 0 067
Het Fuel Consump - 1.556 Total Heat Awvailable : 10.874 Ee s 10.060

‘"-"“@ Compdls Controls Ine. 1022072007 4:54:16 PM Paged of 2

© 2007 CompAS Controls Inc.




<3 FurnXpert Continuous Reheat WB/Pusher 12| x|

File Edit Bookmark Options Help
Help Topics Back | Frint I £ | B3 I

';j] Comeris |% lndEMi R Eearchi ﬂ

[]---@ Furnipert Continuous Reheak WP Create Furnace
@ Syskem Overview
|_'—_|[12| Funckions
% Create Furnace
% Furnace Details
- [E] wall Skid & Slot Details

Selecting Continuous Reheat WB/Pusher furnace from furnace selection will take you to the Continuous WB/Pusher furnace
analysis. With the selection of WB/Pusher furnace the screen shown in figure 7 appears.

- [£] Burner & Fuel Details B Funace Configurstion T =]
% Profile [ Furnace Debaike 1 Wall & Skid Deinils 1 Fual & Bumer
a Create Charge Fuinace Paameter Fene Deials
- |E] charge Details Funscotipe | ETESTITC - et (H Gelrses |
E Hisating T Wiege Astrarul Dption
% Place Charge ; - :- wikh EEE] k - Top Zone  Top Dist Bol Zoms  Bol Dist
- |E] R Simulation i . U G
5] sankey Di F Topandliot Frod | Lwmgn [0 [} ||| (ki3 i [z i =
- |E] Sankey Diagram G [Fa " F [Fa
a Heat Audit - _ f] [1oo 7 [1oo
= [ Chaige Hel % Dischaigs Rols
a Report Eol Ra: 3 Hof Fisks F : : : :
EI@ Uitilities Diarmeier ez 0 Dlameias [ n | [ [ [
ik H ft i E L I I | I
Loss Facirchaps |1 Lous Faschor dischage [0 | [ | [
[01-10] |01 1.0] | I T I
Uther Fpecilicalion | | | |
Chags Do fusa 1 Sq A | | | |
Dizhasge Ooordres [ £a 1t | | | |
Aok, Tona Scieen Ingut 1 [ e : : { :
Top Zone fGoieen Input o Al | [ I [
I~ Mise. Fache ingut Mt Inctst
Save fin | 0k | Cancel |

Figure 7. Configure Reheat Batch Furnace

The screen abowe (Figure 7) displays a configured furnace. The inputs are divided into 3 categories and they are placed under 3
tabs. The 3 categories and the subcategories under each category are shown below:

User Manual is Furnace

included in Help * Fumace Parameters
Roll Parameters
Cther Specification
Zone Distance

Wall & Skid Details

& Wall Specification
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P Insulation Data

Hame

Block, |naulation

Short Hame IBI

Density

|n_uuu3 Kaloo

Entry Data

List of existing
Insulation

Conductivity
kcal/m-hr-degC

0.0533

0.0856

0.0856

0.0856

0.0856

T

Block, Insulation

Ceramic Fibre
Fire Brick,
Heawy Caztable
Inzulating Brick,
Light Castable

P

k.calik.g-DeqgC

Il].2l]3

Create New

Delete Ok |

Data

Module to enter insulation data
U Density
U Conductivity as a function of temperature

O Specific Heat as a function of temperature
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x

. Units . . .
Material Name _[1005 GRADE [ ¢ EnglshUnit & Metric Ui List of existing
¢ [7a51 597 Ka/cuges? Caibon [0.08 JErEED BET Insulation

¥ Material Data

E rrigzivity IEI.E!E

@ of Data S
taterial Ma \ Units
(" English Unit &+ Metic Unit
Desi Temperature DegC
— snsity HI CARBON [1.22%] GRADE Sp. Heat Jigmek,
Lo e Cordcity  Watrneg .
I =l I att/m-L'eg I ed Emiggivit o ERADE Diensity Kodoum
1 |16 59.34473 10 [482 5130 GRADE e
30455 GRADE x
2 [= [5a 04548 11 [538 Conducti | Qpecilic Heat ?
3 a3 |57.99775 12 |593
Temperature 5Specific Heat Temperatwie 5Specific Heat Temperature  Specific Heat
4 |[143 55,603 13 |649 DegC Jigm DegC Jégm-K, DegC Jdgm-K,
5 fon4 |53 05856 14 704 1 [is [0.4534 10 [482 066735 18 [927 [0.52885
6 260 |5021483 15 732 2 [38 048519 [538 1086 20 [982 [0.93303
ED |43.86777 16 760 2 [3 [0.98353 I 2
g |37 4725047 17 |816 4 [ia9 [051212 Create New {1093 093931
3 4z |44 57695 18 [e71 5 [204 [0.53855 [1149 [0 54e
6 [260 | 0.55354 {1204 {0.E506T
Module to enter material data % ET [EEF
O Density and emissivity 29 {816 [0.88533 {1316 {0.71295
O Conductivity as a function of temperature |[f " [ \
U Specific Heat as a function of temperature N
Heset (_ew h Ok | Save
4
pa——
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] | [31 m
COKE OWVEM GaS - ARMCO
PRODUCER GAS - LURGIC

] Fuel Data

Type of Fuel
’7 % Gazeous = Liguid

List of existing
Insulation

NI 2 OF DIESEL - 9520 net
NO.6 OR BUMKER COIL - £
COREX GAS - ISCOR 5.4FF
CSH PRODUCER GAS -L0'|  Name
ternpNO - SAME A5 FUEL

Ny [5

i .m
iy
— Fuel Composition [ % ]4<\ Air / Fuel IH-““ Flug)/ Fuel |1 0.46

et

Type of Fuel
T ’V % Fazeous

) Liguid

in KCal / Cuw.

Product of Combustion [ as fraction 0 -1 ] >

E—
CO, [Dl [0.11 Calculator |

50 Iﬂ — Fuel Composition [ % ]

H,0 [0.186

Ny [0.71

Module to enter fuel data
O A/F, A/FI, HHV, LHV

O POC - CO2, H20, N2
O Fuel Composition

M3
H
OH
50

CH,

ND
50, [0

0 C_H_ |5

1111
T

Create New
Data

Save
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Heat Loss Calculation

Number of Layers

el = _J Furnace Temperature

Furnace Temperature [TF] 1300 Deqg C
Ambient Temperature

Arnbient Temperature [T a] 38 Deqg C

Apply Resistance to Inside Wall Sel eCt th e
e refractory
aver 1 material

I aternial |Fire Brick j

Thicknesz [L1] 15 cm
Layer 2 Temperatures

I aternial |Insulating Brick j T Degl

ickness [L2] B T2 DegC Heat Loss

E E—TT result
I atenial | J T4 I— DegC

Thickness [L3] cm 15 I— Deg L

Heat Flux KCalthrdzg.m
td aterial | J (
Thickness [L4] £ Conductivities [ K1, K2, K3, K4 Jin: KCalémehi/Deg C

Ready

Cloze | Show Calculation Sheet ‘ Beset |

Module to calculate heat loss through insulation
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Heat Storage Calculations

Murmber of Layers

Height of Refractony 20 cm

Armbient Temperature [T a] 30 Deg C
Init Furnace Temperature [Ti] 799 Deg C
Final Furnace Temperature [TF] (1300 Deg C

Apply Resiztance to Inside

Layer 1
I aterial
Thick
Layer 2 " Initial Furnace Temperature ¥ Final furnace Temperature
bl ateri@l
Thickns Btu/sq.ft: T Calfze.cm T KCalisg.m
Average At Init. At Final Hest Gai
Tempersture Furnac Furnace
b aterial Deg C Temp. Temp. Bituiziy it
. L1 | |
Thickness [L3]
L2 | |
L3 | |
I aterial | J L4 | |
i .
Thickness [l 41 GO0 ET . 10498 01
Module to calculate heat storage in insulation \_I/
TEEL Show Calculation Sheet | Beszet | alculate

Close |

Select the
refractory
material

Heat Storage
result
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Unit Calculator

—Select Entity
" Distance " Energy
 Time " Production Fiate
" Temperature £+ Power
i~ weight i~ Energy Consumption
= Welocity £~ Flow

¢<Back |

Conwert |

Cloze |

Module to convert units

—From —To

' Btufhr i Btufhr
ws

© KCalfhr N{
[ LT v kW

i Jfzec - J!sec\<\

<<Ea-::k| Hexts> |

Unit Calculator

— Input/Dutput
POWER

From :

|1 000 Btu/hr

To

[0.292997 KW

Close
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E nalizh [ft)

—{ D efault
[ 1 45
CGS

[

Weight

Yelocity

0z

ft i

Energy
Production Rate
Power

Enen

Length

| vine

Wweight

Yelocity

P Unit Selection

azfhr

Btushr

Different unit
system can
be selected

Temperature IDEEI C "'I

kg -

Ima’min "’I

Energy Iﬁ
Production Rate Im
Power Im
Energy Consumption Im
Flow Im

The software is designed for any unit system including custom

Ok Cancel | Apply |
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