FurnXpert Batch
Reheat Application
solves Heat Transfer
and Combustion
Issues in large
furnaces to heat
large charges like
Ingots, Slabs, Billets,
and Rounds
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INPUT ALL THE

== FURNACE DETAILS

el Q Furnace Shape
l BatchTirnzos - New . .
Fumace O Furnace Dimensions
Furmace Shape O Re-circulating Gas Info
M {+ Rectangular = i m QO Insulation Type & Info
Profile - Width ] & m a Heating Mode
? : Height (H] - m O Fuel Specification
EreaE; Charge < Re-circulating Gas O Burner Type
s Heating |air =] Cocling | air |
Charge Detail
e
i
[em] [em] [em] [em]
v Gas
wals [2 B | B | | | J " Top & Bottom Fired
':ﬁ Bt |— - | e | | | J < Fuel Specification >
Run Fuel Tvpe [MATURAL GAS - 8837 Gross ki J
Dizer |_ i | - | | | ﬂ % of Excess Ar |10 Fuel Temp. |38 CDegC
Heat Auwdit Back |— FE | I | | | ﬂ Comb, emp. | 260 DegC
% Burner Type
ot Hearth |_ FB | e | | | {¢ Conwentional
— ® Cemanntss Hiue Extraction
@ Can SeIeCt between Cation Units | LCancel Apply >
conventional and
Exit Regenerative Burner
LIMIT S%'STEM: MES FURMALCE CREATED BY: HEM CONTRACT MO: 1234 JOB MAME: Mew Job Charge : None
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ﬁ
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Air De
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(" Electric:
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FRODUCER A5 - KOPPERS- 1

e —|MATURAL GAS 35MJ/cum) - M

oC

MIXED GAS - =ISC (2000 net e ¥

, I
Flue E siraction = 1

(¥ Top Fired

(" Top % Bottal Fited

Fuel Type

% of Excess air |10 Fuel Temp. |38 DegC
Camb. Air Temp. | 260 DegC

Burner Type
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(" Regenerative

0k

INATURSL GAS - 8897 Gross ki ¥ |

Flue Estraction %

—

LCancel | |

FURMACE CREATED B HEM
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JOB MAME: Mew Job

CHARGE: Maone
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Furnace
Furnace Shape Furnace Dimension
[ ' aoas Fr
i saveas 21|
Frafile
Save in; | A furnace j ¥ '
4
i }E' = |#] BatchReheat_Sample_1.bfs
Create Chan :é } |®] BatchReheat _Sample_2.bfs
A @
Charge Det.
] [
ke 3 Enter the name of the
- . ing Mod
Place Charg FU rnace F| I e mil D_ © Heating Type
echnc
LA b G {* Top Fired
v [Gaz
; ~ .
 Liquid Top & Battam Fired
2& <= File: pame: BatchReheat MKS_1| Save | fef Specification
Em Save as type: Cancel el Type |NATUF|AL GAS - 88597 Gross k-j
@ L L = J Ju | % of Excess Air |10 Fuel Temp. |38 DegC
i Comb. Air Temp. |260 DegC
Heat Audit Back |— FE | B | | | , ornb. &ir Temp. =l
i Burner Type
= Heath [2 FB | E | | | ﬂ o
=3 i eart * Conventional
_ EPE , Flue Extraction %
(" Regenerative
ﬂ; Application Units | Default | Ok Cancel | Apply
Exit
LMIT SYSTEM: MES FURMACE CREATED BY: HEM COMTRALCT WNO: 1234 JOB MAME: Mew Jaob Charge : Mone
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E FurnXpert ;lilil
File Wiew Parts Profile Option  Process Reports Tools  Properties  Analysis  Options  Hel Proﬂ |e can b ec rea‘ted manu al |y
Dwd & ae or retrieved from a file
m E Time Temperature ; il
Furnace — Options —
{* Manual Data Entry ' Data@ I e |
% Initial Furnace Temp |2DD DegC Mo of stages |4 V| { Tatal Tirne ; 322 min S
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O = & By

r..:.: Furnace Profile |
*

Furhace

FURNACE TEMPERATURE PROFILE

Initial Furnace

Temperature 1300 T

Ramp Rate

Charge Detail

ke

Place Charge

260

Soak Temperature

.:ﬁ

Fiun

0O s@os

130 +

] t t ; t t ; t t t {
32 B4 a7 129 161 193 225 258 240 322
Time in minutes —

Heat Audit

=

Reportz

i 2

Application Units |

Exit

Legend
Temperature Scale ‘

Furnace Temperature
LCloze ‘ B

Yiew Profile |

UMIT SvYSTEM: MES FURMACE CREATED BY: HEM COMTRACT HO: 1234 JOB MAME: Mew Job CHARGE: More

Clear All Save as File Ok Cancel | |
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| Create Charge

Create charges from list of shapes x|

— Charge Shape & Dimegas

Shape

Ciameter [D]

~
il ™N

Thicknesz [H]

Length [L]

— ~
\LPart Drawing 3D
‘width [w] | i

<
Dk | Qaﬁl Part Drawing

N
] Create Charge x|

—Charge Shape & Dimension

T | Round )
m
\
m
m
m

2\

Diameter D] [os1
ThickressH] [
Lenglh L] [p0
width [w]

Input Part
Dimensions

Ok Cancel | Apply |

© 2006 CompAS Controls Inc.



P Charge Details

— Charge Shape & Dimension

Shape IFh:uunu:I

Diarmeter [D] 051 m

I—ITI

Thickness [H]

Length [L] |3 m
Width [ I m
Edit Dimenzions |

D

— Other Details

—_

“iew Factar Top |'| A
“iew Factor Bok. ID

Grade

Iritial Charge jl emp.

1008 GRADE

e
1040 GRADE
HI CARBOM [1.22%]
2330 GRADE

—

T1/T4 TOOL GR&DE

Input View Factors

3435 GRADE ok | Cancel |  Apply |
9130 GRADE _  ———
M \l\ Select from a list
of material
Edit Dimensions |
Other Details
(| Wiew Factor Top |1.0 rade I'IEIEIE GRADE j Target Temperature |1 450 DegC

iew Factar Bot, |0

Initial Charge Temp. |95 DegC Tirme @ Temperature I 10 ik I_ i,

Default | Ok | Cancel |

© 2006 CompAS Controls Inc.




Charge Placement
onfiguration

H ACiozs
# Alang

Stacks #

[v Feer

# of Peerz

Peer wieight
Surface Area

Peer Matenal

T atal Peer ‘wieight

Charge Weight
YWieight

T otal Y eight

a000 kg
200 So.m
| Steel j

kg

e
T

Place Charge

{(+ Across

Spacing [CtoC]

Stack Spacing

Charge Dimension

Diarneter

Length

Furnace Dimension :

Provides the capability of place charges in certain ==

0.51 m
3 1]
Ok | LCancel |

10(L) % 8 (W] % & (H] orientation. Information required are:

U Part Configuration and spacing
U Peer or support details
U Charge orientation inside the furnace

© 2006 CompAS Controls Inc.




Place Charge

Charge Placement
< Funﬁguratinn > /

¥ ACIoss Imi
# Alang |27
Stacks # |17 |—,‘

[v Feer

# of Peerz

Peer Weight 5000 kg

11

(" Across

Surface Area 200 Sq.m

Peer Matenal | Steel ﬂ

T atal Peer ‘wieight kg

Spacing [CtoC]

Stack Spacing

Charge Weight Charge Dimension

Wieight ﬂ kg

T otal Y eight kg

1

Diarneter

Length

Furnace Dimension : ) ; . )
10(L) 8 () % 8 H] orientation. Information required are:

U Part Configuration and spacing
U Peer or support details
U Charge orientation inside the furnace

Provides the capability of place charges in certain

0.51 m
3 1]
(1] 4 | LCancel |
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Batch Reheat Profile |
COMPUTED TEMPERATURE PROFILE
Time 90 i, Furnace Temp 560 [DegC Charge Center Temp 182 [DegC
1300 S
T 1170
e
M 040 -
p
e
r 910 4
a
U 7a0 -
u
r
e G50 -
i i
h =<0 The simulation provides
O Determination of Part Temperature
o 90 O Determination of Part A T
E 260 -
‘_—_-——“' i Furnace Profile
] t t } } } t t t t i
/ /32 G5 a7 130 162 194 227 259 292 J24
. Time inminutes . .
Furnace Profile Slider Indicator
; ( ‘wl\
Legend Legend Time @ Temp
— Fummace Temp [v .
— Charge Top Temp v T arget 10 min
T anget v Achieved 0 min
= Charge Centre Temp ~ Temperature Scale
Select Yiew Temperature
— D Bt Ve v/ o+ Full " i T arget 1150 DeglC Application Unitz Close
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x|
Heat Rate Details
Furnace Heat To Charge Wall Store Heat To Gas
MK .Cal/Hr MKCal/Hr MELCal/Hr
@ 0099 o012
Prafie [ 39931 | 0513 | 0.0021 | 77131
jﬁ» | 2.9207 | 0.7483 | 0.0027 | 8.3902
Create Charge | 3.3075 | 0.7403 | 0.0032 [ 8.7362
| | | |
AN
AEIE
Charge Detail Mar. alus | 28239 | 09918 | 4.0098 | 0.7488 | 0.0032 [ 8.7362
|:'§d.=' Combustion Parameters | Heating Rate Profile | | Cumulative Heat | Cloze |
Place Charge
= x|
Cumulative Heat Details
= Stage Type Time Heat To Charge Wwall Loss wall Store Heat to Peer Heat To Gas Total Heat
.4 min M J MJ M M. MJ
Run [1 [Hs | 8| 4203 | 1528 | 23502 | g1 | d 30,061
[2 JHS | | 1543 | 3285 | 23404 | oo | 2] 45,207
@ [3 [ps | 7 20861 | 4158 | 15488 | 3971 4 44,432
Heat Audit
[4 [HS | 7 19586 | 5,253 1763 | 3926 | 17 46,327
E R | | | | | |
Feports
- Tat Walue [HS ) | 324 | BOT46 | 14230 | 79833 | niE | 50| 1EE.089
Eﬂ | | | | | | |
R
The simulation provides :‘
[ - - O Heat Audit to determine stage wise heat losses
O Combustion details for Gas heating
UMIT SYSTEM: MES FURMACE CREATED BY: HKN HARGE: Found

© 2006 CompAS Controls Inc.
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X
Heat Rate Details
Fumnace Stage Type Heat To Charge Wall Loss Wwall Store Heat to Peer Heat To Gas Total Heat
MK.Cal/Hr MFECalHr ME.Cal/Hr MK.Cal/Hr MECalHr ME.Cal/Hr
@ 1 HS | 07170 0.2607 40093 01402 nooz h1289
Prafile
il | z HS x|
:?;,, 3 H3 Combustion Dpteils
Bzl Charge 4 HS Stage Typ Air Rate Recup. Heat Flue Loss Efficiency
" 3 hr
Az (1 [hs 4,156,587
Charge Detail Max. Yalue 2 HS | 12,4085 | 1,365.10 | TETO.26 | 1.1166 | 67171 | 57.52
- 3 HS | 17.3240 | 176373 | 992039 | 1.4426 | 10,1409 | 4843
|:"§"F 4 HS | 22 3630 | 227675 | 1280893 | 1.8623 | 15,0323 | 29.07
Place Charge l_ l_ | | | | | |
b ax. Walue | 22,3630 | 2.276.75 | 12.805.93 | 1.8623 | 150323 | 7065
Cumulative Combustion Parameters
'“-& Cumulative Combustion Details | Cumulative Combustion Details | Cloze
$ Stage Type Time Grozs Heat Fuel Air 7 L
miry A Cubic Meter Cubic tMeter pargmeters.
@ 1 HS | a5 | 42 R47 | 1.035 | R820
_Heat fuckt | 2 C ® 753 | | 10,750 | ;
% 3 HS | I | 91,865 | 2234 | 12 RER Beis o AS & ol ok,
. 2002, Evaluaiion copy, nof
Reparts 4 HS | 77 | 118,583 | 2,884 | 16,24 1o be distributed, eup?:a o
PSS S sold withoul expressed writen
| | | | permission of CompAl
ﬁ Cemirels, I ne
elp Tatal W alue 324 331 592 8.0k 45 356 . .
— | | | | Cumulative Combustion Parameters
Stage wise cumulative combustion parameters
Exil E
I
LMIT S¥STEM: MKS FURMACE CREATED BY: HEM COMTRACT MO: 1234 JOB MAME: Mew Job CHARGE: Round
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Furhace Heat Rate Details
Stage Type Heat To Charge Wall Loss Wall Store Heat to Peer Heat To Gas Total Heat
@ Mk.Cal/Hr bAK.Cal/Hr kAk.Cal/Hr MK.Cal/Hr ME.Cal/Hr hdk.Cal/Hr
Profile |_ Heating Rate Profile x|
K
i E HEAT RATE PROFILE
Create Charge |_*
5 [ 2500
iy H
Charge Detail a
tH -
' t 2000 +
e
Place Charge R
- a
— v 15.00 T+
e : _'_'_H_F_,_/-"J
i
n
.:ﬁ 1000 +
M
Run K
C
a
o | o0 1 \
Heat Audit II-I
r
E‘% 0.00 t t t t t t t t } 1
1 33 EE 93 130 163 185 227 259 282 324
Repoits
Interval in minhutes
@; Legend Select Yiew
—— HeatingRate «  Ful lﬂ lﬂ Settings Close ers
Exit
UMIT S%STEM: MES FURMACE CREATED BY: HEM COMTRACT MO: 1234 JOB MAME: Mew Job CHARGE: Round

© 2006 CompAS Controls Inc. rur




Click to print the repor;h

X
Unit System
'ﬁsyﬂem; MEKS Heat ina Stage MJ Distance Fumace Type:  Batch
Application: Standard
Heat Rate  MEKCalHr Energy Con Jikg Tamp Analyst: inistrator
Famp Rate Deg Cfmin Time min it kg E P 0 R T Tob: Hew Job
A1y Flonar mhr Fuael Flonar m"3hr Fuel in a Stage Cu.Meter Contract #: 1334
city m/min Prod Rate kgsthr Airina Staze Cu Furmace By:  HEN
rFurnace Data rHeating Stages
5 Ti T ture Ramp Rate Gas Flow
Length - 10 tage| L e |
Width : B 1 &0 500 12 2
Heyzht : g
Heating Tvpe . Gas 2 &0 200 12 g
Fuel Type : NATURAL GAS - 8237 Gross kealimim
ImtFumace Temp. : 200
3 &0 1000 124 3
—In=ulation { cm }
Walls . 14 Foof: 14 Doors @ 14 Back - 14 Hearth - 14 4 &0 1200 12 9
Layers : 2 Layers : 2 Layers : 2 Layers : 2 Layers : 2
1.FE:7 1.FE:7 1.FE:7 1.FE:7 1.FE:7
2.IE:7 2.1B:7 2.1B:7 2.IE:7 2.1IB:7 3 sets of reports are printed
U Reports can be directly printed
O Shows date and time stamp
O Provides all the inputs and outputs
—Charge Hatrixz and Weight —Charge Shape and Dimen=sion
Charge Matnx 2x10x1 Shape Found
Charge Weight 4815.00 Size:
Total Charge Weight - 95,260.00 D 03l L =
[u."n@ Compas Contrals Ine. 132008 1005416 PM Pagel of 4
iﬂﬂartl“ ac:'l,Pre...l EC:'I,Prn...l @Prese... | @Furnx... | Furnx... | 'EjSkvpe...l @untitle...l |[@ Morton® |5@5&@5ﬂ%¢°®@% =l 153 FM
R
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Click to print the report

159
Unit System
,
W Heat in 2 Stage MJ Djsh i”“];f:e Type: g““h
ppheation: tandard
Heat Rate MECalHr Energy Con Jhg Tamp Deg C Analist inistratn
st Adminis T
Famp Fate Deg Cimin  Time min W kg E P ORT Tab: New Job
A ir Flowr m"3hr Fuel Flowr m" 3/ hr Fuel in a Stage Cu.Meter Contract #: 1234
%as Welocity mufmiin Prod Rate kgs'hr w Furnace By HEN
RIS o —— Furnace Temp
—— Charge Top Temp
My +

= Charge Centre Temp

—— Chatge Bot. Temp
1040 +
90+
Total Heating Time @ 324
T
e 780 Total Cooling Time : 0
m
p
B30 +
D
e
g
520 +
C Ho. of Heating Stages © 4

4 Part Plot

390 1 Ho. of Cooling Stages : 0
260 4
Target Achieved
130 4
Target Temp 11350 -
u} t } t 1 t } t } + Time @ temp : 10 0

63 130 134 238 324

Time in minutes

flr.—n@ Compas Contrals Ine. 71352008 10:54:16 PM Paged of 4

furn), Gy
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Click to print the report

X
Unit System J
Unit System: MES Heat in 2 Staze ML Distance  m Tuznscshlivre JEEaicl
Application: Standard
Heat Fate MEKCal/'Hr Energy Con Jikg Temp Deg C Analyst: inistrator
Famp Rate Deg C/min  Time min it kg R E P 0 R T Toh: Hew Job
v Flowr m"3/hr Fuel Flowr m"3hr Fuel in a Stagze CwMeter Contract #: 1234
Gas Velocity mumin Frod Rate kesthe Lirin a Stage CuMeier Fumace By:  HEN
rHeat rCumulative Heat Data
$tage|Chg.Ht| Wall Loss| Wall Store| PeerHi|  Ht Gas| Total Hi. | Stage| Time| Charge Ht| Wall Loss| Wall Store| Peer Ht|  Ht Gas Total Hi.
1HS 0.7170 0.2607 40098 01402 0.0012 slzeq| | 1HS 85 4,203 1,528 23,502 821 7 30,081
THS 25439 0.5604 39931 05138 0.0021 77131 | 2HS 85 15,496 3,285 23,404 3,010 12 45,207
FHS 39339 0.7241 259207 07488 0.0027 gaw02 | 3HS 77 20,2561 4,158 15488 3971 14 44,492
4HS 35935 09918 33075 0.7403 0.0032 87362 | 4H§ 77 19,586 5,259 17,539 3,924 17 48,327
U Heat Input
Ham. 39339 09918 40098 07488 0.0032 87362 | Tot-HS 80,148 14,230 79933 11,728 50 168,088
Maz Heating 8.7362 Tot-C5
furnk, Compas Controls Ine. 71352006 10:54:16 PM PageS of 4
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I~ Click to print the report

1=
- Unit System
N4
Tnit System: MKS Heat in 2 Stage MJ Distanee ~ m Sl e
Application: Standard
Heat Rate  MECalHr Energy Con Jhg Tamp Deg C Analyst: inistrator
Famp Eate Deg C'min  Tine min W kg Toh: New Joh
A ir Flowr m"3hr Fuel Flowr m" 3/ hr Fuel in a Stage Cu.Meter Contract #: 1234
Gas Velocity m/min Prod Rate gs'hr LirinaStaze CuMeter Pomace By:  HEKN
rCombustion Parameters rCumulative Combustion Data
Stage Gross HL Fuel Flow Air Flmv| Recup.Ht.l Flue Loss Eff. Stage Time CGrozs Hi Fuel Adr
1HS £.04599 61593 1,574.73 1.3522 22830 2478 1 HS 25 35,459 862 2,205
2 HS 10,7656 1,096.05 2,802.17 24158 53831 7185 2 HS a5 53,038 1,534 3,923
I HS 134129 1.365.54 3,491 24 30111 78514 K255 3 HS 7 71,127 1,730 4,422
4 HS la.4255 187223 4.275354 36874 11.0410 5319 4 HS 77 87,102 2,118 5415
U Heat Input
Hax. 164253 167223 4.275.34 36874 11.0410 =478 Total 324 256,788 6,245 15,965
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