Furn Xpert is a desktop software
that simplifies the job of sizing,
designing and simulating
Industrial furnaces.

The software has been
developed to aid furnace
designers, process engineers,
and furnace operators configure
their furnaces, select parts and
run “what if analysis”.
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Benefits
= 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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How does it work?

Configure Furnace

Configure Parts
L> Apply Settings <—|

Apply Boundary Conditions

Run Simulation 8 Change Settings

CompAs




ALLOWS USER TO CONFIGURE
NEW FURNACE

ALLOWS USER TO CREATE =18l x|
FURNACE TEMPERATURE PROFILE

Reports Tools: Properties 2l

Furnace
ALLOWS USER TO CREATE
1’&" [ PARTS/CHARGES
Prafile
> |-
Erea{e Charge A O R TO PRO D A\D)1D ONA
. A A . » DAPR AR
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i www.iurm'tﬁ-‘iﬂf-f‘jfgp\m
Feports A O » O » A\
wald weithoud
o missie AND PR REPOR
o LLows UsER 7o
el
D . »
g OFTWAR
Exit c p
| AFF MODE: Reheat 20 | URIT SYSTEM: Default | FURMALCE BY' Mone COMTRALT MO: Mone JOB NAME: Mone CH&RGE: Mane ANALYSIS 2D

0 2010 CompAS Controls Inc.




Length [L]

Ydicth [ [

" Fotary

Fan Data

—

=Height [H] 1.07

On o« AutoOn ¢ Auto OFff

FlowR ate m”™3/min Delta P {10

Heating Mode

Input Fan Data for
convective Furnace

—y

List of Fuel is available,
Gaseous and Liquid.

eChic
(" Tog
(" Gas
. -
(" Liguid

TIm-tc
Area W 0. Fawer l'llillili fa
Layer # -1- -2- -3- -4-
[&m] [em] [em] [em]
| PV = I

INPUT ALL THE FURNACE DETAILS

Furnace Shape

Furnace Dimensions
Re-circulating Gas Info

Fan Info

Insulation Type & Info
Heating Mode

Fuel Specification

Burner Type with Oxy Burner

po0ooo0oo

( Burner Type >

B

B
B

[
J Fuel Specification

{* Corventional

(" Fegenerative F, whraction i
" Dxypgen e 02 4

Fuel Type |MO.2 OF DIESEL - 9320 net kealtkg )
% of =z Air 4 O 10 Owygen Temp. | DeaC

Comb. Air Temp. 30 DegC Fuel Temp. 30 DegC
T oo |
Default | Ok ‘ LCancel | |
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H i in
OuterBia [OD ] in
Inner Cia [ 100] in

On AutoOn ¢ AutoOff

FlowR ate 1 i Delea P -
Araa sin Power HF

Ty .~ Heating Mode -
\ m/ —Heating Type -
| i Elechi

- Configure Insulation
[in] in] ' € Gas

[in]

[ | | | |
INPUT ALL THE FURNACE DETAILS
i |
O Furnace Shape
1 O Furnace Dimensions Ll e
QO Re-circulating Gas Info | | P ] =]
D Fan Info Zqus.-‘-\ir.-"DQ Oiwgen Temp. I— DegF
O Insulation Type & Info —
D Heatlng Mode : Comb. Air Temp. ]— DegF Fuel Temp. ]— DegF
Q Fuel Specification LI |
O Burner Type with Oxy Burner = J - J — J l—]&""'i'

List of Fuel is
available

> -
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Furnace Dimengion

Wall Insulation

Length (L] 7 m
Furnace
" Ratary Wafidth [u] 5 m
Procezz Gaz  |Mone - ozl ] Ll m
Fan Data Ambient
o On ¥ AutaOn v AutaOff 27 DegC
FlowR ate 3 mmiir DeltaP |10 T
Area 006452 20.m Paower 100 s
Mumber of Lavers w -
Configure Insulation Heating
Layer 1 Layer 2
~
Layer # -1- -2- -3 -4- Material | Fire Brick 7| | | Material | Insulating Brick =l
[em) [cm] [em] [cm) L .
o ness (3 i Thickness |3 cm
wals [2 Bl | B | | | | ”
& bd atenial | J bd atenial | J
Roof |_ Bl | CB | | | ﬂ i~ R || Thickness I Thickress i
0
Door |2 BI | B | | | b
J Fuel SDE gk EEIHCE| ‘ |
Back |2 BI | e | | | ¥ ]| FuelToee ' =
% of =z Air 4 O 10 Oxwgen Temp. CegC
k
Heatth [2 F8 | B | | } Comb. &ir Temp. 0 DegC FuelTemp. |20  DegC
u |

Provides the capability to enter custom insulation data

ok |

LCancel | |
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Batch Furnace - C:\Program Files',CompAS £unti‘dls'i;FurrﬂCpﬂ!tf_r_l§ﬂﬁEﬁ Ent' Furnac e Fest | FT] wall Insulation

-Furnace Dimenszion -

[H1] in
(s Fh:.tar_l,; OuterBia [OD ] in
Inner Cia [ 100] in

-Furnace Shape

(" Rectangular Height

Process Gas -

Fan Data -
O o On

cfm
HArea 2N

- Configure Insulation

FlowH ate

AutoOn

Delts P -
Pawer HP

Auto O

wals || [

Layer # -1- -2 -3- -4- E
[in] [in] [in] [in]

-

] I LJ ﬁurn3|

{

Foof ]_. | |

1=
5

Hearth r J ]

B |

L3
L2
L1

Furnace

Mumber of Layers

Layer 1

b aterial |Eeramiu: Fibre ﬂ
Thickness |12— i
Layer 3

b aterial | ﬂ
Thicknesz i

Layer 2
b aterial ﬂ
Thickness

Block Insulation

Heawy Castable

Light Castable
bd aterial Ceramic Fibre

Blockl
Thicknesz | i

Ok | LCancel | Apply |

i) |

[ P
b =
] I —j Fuel 5
Fuel T
| | ,_J Lel Tu
Zofrs a0y
| | ~—J Comb. Air Temp. DegF Fuel Temp.

-

Oiwgen Temp. DegF

DegF

Provides the capability to enter custom insulation data py |
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E Time Temperature Inpuk

B

— Options
< Manyal Data Enind ¢ Data From File Browse |
Initial Furnace Temp IEIZIEI DegC Mo of stages I ‘BI u Tatal Time 9¥ min
.
\Gtages alages
K'\ —
i - Data can be entered
Stage Ramp-up |Target Temp. Soak Time Gaz Flow Sh Ramp- up|\ anua”y or from a flle/ Gas Flow
f Deg Cf min DegC rirn 3k # C# min DegC rirn " 3thr
[V 27 [ [ s [ [ & [ | ] [ [ [ |
| [ [ N |\ [ N
| [ [ | | \ I |
| | | |1 | | — S or o [
ets number o
[ [ [ | | | | stages l_
— —— — _
| . i . } I I [
Provides the capability to enter Time — Temp Settings
| U Time and Temperature stage wise | BN
[ | Q Ramp-Rate [ ||
| O Flow Rates for re-circulating gases | e
J . | |1 | | | |
Sets Initial
Temperature
¥iew Profile | Clear All | Save as File | Ok | LCancel | Apply |
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Furnace Profile x|

Initial Eurnace CE TEMPERATURE PROFILE

Temperature

Ramp Rate

1170
T
]
m 1040
; (/ )
& 910 4
r
a /
t 780
(1]
I gso
e
i 5z0
n

I~ =)
=
]

3:45 418 4:50 522

Soak Temperature \

Legend

Temperature Scale |

Close | CompAS

Furnace Temperature
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T — Part Drawing

~ Charge Shapes
/[ Part Drawing 3 D

Properhies

f* Standard /

b aterial

1008 GRADE -
= Powder betal Target Temd | 1040 GRADE I —
HI CARBOM [1.22%) GRA—
Tz e 2330 GRADE

. . T1/T4 TOOL GRADE
Input Part Dimensions - 3475 GRADE

F'/ ial Temp \[5130 GRADE
"/ N0455 GRADE |

har 1 ——N I//
o C o Y
/ 5 + Standard M aterial | ~|
€ Forderbiets TargetTemp |  DegC
€ HIM TimeatTemp | min Select Grade
\\ \\Q':".J" [ Efmp Intial Temp- | DegC /)‘

Mew Delete | I LCancel | Apply |
CompAS
i_File Path : More ; p
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@ge Configuration >
Arrangement B Across |17

Charge in Furnace »
Charge Placement Q Place charges in rectangular furnace

f« Up:
# Alang |1
{ " Down
Stacks # |'|
I Peer
1 of Peer |
Feer Weight | kg
Surface Area | Sg.m
Feer M atenal | j
Total Peer ‘Weight | kg
_—
- ﬂ kg
Tatal wieight | kg

Furnace Dimension :
FIL =5 (] w1.07 [H)

= ag[CtalC]

Stack Spacing

Part Dimension

Default |

Provides the capability of place
charges in certain orientation.
Information required are:

U Part Configuration with spacing
U Peer or support details

QO Charge orientation inside the
furnace

—
—
w 0]
H

Ok | Cancel |

Apply |

CompAS
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ch inF 0 o =
0 Place charges in ciroular fumace |
C

harge Placement

< Charge Ennfigura@

Arrangement

H of Peer

Peer WWeight
Surface Area

Peer bdaternial

T atal Peer Weight

Charge Weight

Wwieight

T atal " eight

Furnace Dimenszion :
420 [0D] %192 [ID] = 144 [H]

# Across 1
# Along 1
Stacksz # 1

[14639.21 | Ibs

pecing Along [ C o C ] |

Specing Across (C1oC) | 0 Peer or support details

Part Dimension

- Provides the capability of place
charges in certain orientation.
Information required are:

U Part Configuration with spacing

QU Charge orientation inside the

furnace
Shape  Round
oD in L L
Default | Ok | Lancel | Apply | CompAS
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Time Calculation Profile x|

—Charge Shapez —  Dimenzion
¢ Round Ingot

Rond L

; Slah 3 1 ! * -A
& et - . y///f/////,é - The Setting determines time to heat at

a Target temp
|

Billet H

Part
Information

Material [1040 GRADE OMPUTED TIM E PROFILE
Uallarabc _

Target Temp i‘l 150 DegC

Time at Temp

Shell

1400 -
1260 +
1120 +
980 +
i g40 L
LU o N
s60 4
p %20 4
e 280 +
0 140 +
C

Initial Temp

] f f f f ; ; f f ; i

Fumace Temp 1200 DegC 22 45 &7 S0 112 134 1587 178 202 224

ﬂin minutes
Furnace

\'
i~ Reszult Tem p

Time 225

!

i~ Legend
- Furnace Temp

— Charge Temp

i Calculate Time | Close compAS
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] Batch Reheat Profile x|

COMPUTED TEMPERATURE PROFILE ottt 2 D

Moded3 776 Deqg
i, Fumnace Temp 1472 DegF Charge Temp. Mode:3 B78 Deg

141

1880 -+ /

Time

T
-]
':]1 1780 + 0
1 o o .
€ s 4 | The simulation provides
a ! O Determination of Part Temperature
u T 7 | O Determination of Part A T
.rg 1100 + :
i 1
1 e ﬁ
“
5 T Furnace .
e 4 - Profile ! Part
9 : Profile
F o220 1 -
= i
0 t t } t T } } } |
32 G5 a7 129 : 162 194 226 S“der 323
Indicator ...............................
Dither | ' '
==
Legend —Legend — Time @ Temp
— Mode: 7 Temp. v — Fumace Temp v T arget 45  min Temp. Modes |
— MNode:33 Temp. v — Target v Achigved 0 min Temperature Scale |
—Select Yiew — T emperature
— Mode:59 Temp.
are=s e 4 {+ Full " Heating " Codling Target 1 1500 DegF Llose | comPAS
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e

] Batch Reheat Profile

x|

x|

—Legend —

Max: 1063

Mim: 671

COMPUTED TEMPERATURE PROFILE miEy e Dieglh
Mode33 776 DegF
i, Fumnace Temp 1472 DegF Charge Temp. Mode:53 678 DegF
2200 1
1053 1013 % 2449 926 ang 897 &al Fan Fas ans 221 43
203 45 a1l a1 57 &30 &a7 aal Fan &g &3E &2 Al
244 &9 F62 31 06 ] 776 639 65 e Tad &00 G235 ] Teminexa ENEE RO
/ ~ Temp Dither
a6 G61 G2z 91 767 145 136 724 128 33 44 el T /
,-f"/-‘
45 H00 162 738 05 £ ETE B2 A B75 557 103 a6
BE0 +
D
€ 440
g
F 220 4+
i . . - t } .
The SImU|at|0n prOVIdeS . 128 162 184 226 258 2 323
U 2 D Temperature profile Time in minutes
Dither | \ NN '
Legend —Legend — Time @ Temp
— Furnace Temp W .
— Mode: 7 Temp. ¥ ¥ Target 45  min Temp. Hodes
— MNode:33 Temp. v — Target v Achigved 0 min emperature Scal
— Node:53 Temp. = —Select Yiew — T emperature Close |
* Full £ Hesting € Codling Target 1 1500 DegF —
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x
=
HEAT INPUT PROFILE
Time 4500 rmin. Heat Rate 178.31MEcalHr
The simulation provides
0 Heat Audit to determine Gross Heat Input
U Combustion details for Gas heating
L
R 2000 4
a
t
€ o000 +
i
N spoo +
M
K 1
6000
a
|
{4000 +
H
I om0 4
0.00 } . } : ¢ t . : : i
1 7 13 15 24 30 36 42 47 53 59
Time in minutes
I\ 1
]
Legend
Total Heat Ri Heat Air Rat
Hea“ng i oEal ea ECUp neal | Ir hake | Elnse
Snap Shot | Available Heat Flue Loss | Fuel Rate |

CompAS
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=

Tatal Charge "Weight M. Tan 141373

Comb. Efficiency [%] 3049
Sp. Fuel Conzumption [ Litrez/M.Ton | E1.25

Total Heat Analysis

HEAT ANALYSIS

Click to create PDF
files

Exhaust

Flue Loz [ MEcal ]

5.43

Total Available Heat

Burner Fuel

]
|
|

The simulation provides

L Sankey Diagram for Heat Analysis
U Combustion Efficiency

O Specific Fuel Consumption

Burner FPart Heat [ MKcal) 241 A J
Total Fuel [ Litrez ) 865 97 Total Heat [MKcal] 251
Fuel Temp [DegC] a5
Heat input [ MKcal | 790
Burner Air Burner Oxygen Total Losses
Total &ir [m™3] 903696 Total Oxy [m™3] ju] Wiall Lozz [ MEcal] Ja
Air Temp [DegC) a0 OuyTemp [DegC) 2 wéall shore [ MEcal | 1n
Recup Heat [ bEzal ) 04 NI g Fier Heat [ tkcal | aa
GazHeat [MKrcal) juij
Slat Lozz [ MKeal | o0

LCloze

CompAS
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[E] Reports

é | E Reports

> | Close |

|

Ix

Heat Fate
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O Provides all the inputs and outputs

Unit Systern: Default Heat ina Stage Btu Distance  in Fuansesyliee bt
Famp Fate A pplication: Standard
i Flowr Heat Fate Biwhr Energy Con BiuwTh Temp Deg F J— imistrator
s Velosii p Rate DegFimin Time min Wt Ths R E P o R T Tob: kal .
L | £t~ 3/Hr Fuel Flowr Ths/Hr Fuel in a Stage Ihs Comtract #: Zed23
‘min ProdRate  Thathr AhirinaStaze fir3 Fumace By nlm
rFurnac
Length — Fuel Specification
Width - Fuel Type HATURAL GAS - 8297 Gross keal/cu.m
I RATE PROFILE E of ¥s Air A0y 10 O=ygen Temp. 0 DegF
Height : Comb. &ir Temp. 200 DegF  Fuel Temp. 75 DegF
2500 N
Heating Ouy % 0
Fusl Ty " Click to print the report rvaibie Fent
e HeattaStesl  [MMBtu] 17.92
a 000 ‘
t wiallLogz [ MMBiu ] A0
T R Wwall store [ MMBHU ] 14
it a FierHeat [ MMEBtu] 0z
p ¢ 150 GasHeat  [MMBtu) 05
D . SlotLosz [ MMEBtu ] 319
S r'] DoorLass  [MMBiu) 1.52
c " 1000 Leakage Lozz [ MBI KA
M TotalHeat [ MMEB ] 2335
B
t — Total Heat
|}| 500 Heatinput [ MiBR1 ) 51.98
| H Flue Losz [ MMMBRI ) 2987
rCharge
r RecupHeat [ MBI 233
Charge ¥ Al 3] 36020520
0.0a t 1 t t t t t t | ol Lol
Charge ¥ 221894
rorac 1 33 [ a7 129 Ts 3 t f t ) t d T
ot Interval in Sets O repOI' S are prln e w7
— ] U Reports can be directly printed
furnl@ o
d Controls Inc.  10/8/2009 2:45.26 PM Page? of 3
e Contol T U Shows date and time stamp e
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x

A aterial M ame His 1 1ot
[ 1008 GRADE | rEngishilin (=1 Metie Unit List of existing
I—?851.59? Ka/oug P Carbon I—D.DS limﬁzrjture .?;i?.n_ck InSUIat|0n

B Material Data
E mizsivity
Units
[100BGRADE_____ N\ __="—___ =l EngshUnit @ MelicUni
1008 GRADE -
Dersit 1040 GRADE — Temperature DegC
- =k HI CARBOM [1.22%) GRADE | Sp. Heat gk
Temperature Conductivity Temper: - 2730 GRADE Conductivity Watt/m-Deg C
DegC ' att/m-Deg C Deg!|  Emissivit glé; %;i%t GRaDE Diensity k.gdcum
1 |16 59.34479 10 |482 5130 GRADE =
! ! ! 430455 GRADE g
2 [ [63.04548 1 |53 N Conducii | Qpecific Heat ?
3 |93 |57.99775 12 |593
Temperature Specific Heat Temperature Specific Heat Temperature Specific Heat
4 |[143 {55,603 13 |549 DeglC Jéam-K Degl Jdam-K DeglC Jigm-K,
5 204 |53 5658 14 704 1 [is [0.4534 10 [+82 [068735 19 [927 [052885
B |60 |50.21483 15 |72 2 [3s 048513 [538 20 [as2 [n93303
NEE |48.86777 16 |780 3 [93 [0.48353 [1038 [0.93722
S ET [47.25047 17 |E6 4 [1a9 (51212 Create New j1093 093931
g |427 |44.67635 18 [571 5 [204 [0.53555 Data [1149 {0643
B |260 (055354 J1204 | 0LE5061

Module to enter material data E 1260 [foesa

O Density and Emissivity = ET| (EEEES

O Conductivity as a function of temperature [*

L Specific Heat as a function of temperature N

Heset (ﬂew h Ok | Save | CO"IPAS
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] Insulation Data

Hame

Block Inzulation

Short Hame IBI

Density |n_uuug

Entry Data

List of existing
Insulation

Conductivity
kcalm-hr-degC

—
1

1093 ID.DBEE
ID.DBEE

Ceramic Fibre
Fire Brick.
Heawy Castable
Inzulating Brick,
Light Castable
M

hﬂew Delete Ok

Save

Module to enter insulation data

U Density

0 Conductivity as a function of temperature
L Specific Heat as a function of temperature

|13?1

Nl
Il].l]533 Il].2l]3

poss | Joem—
[0s6
[0s6
[0

K.cal/k.g-Deqgl

Data

Heszet Hew

Create New

CompAS
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Ratio [| COKE OVEN GAS - ARMCO

PRODUCER GAS - LURGI C
NO.2 OR DIESEL - 9320 et
NO.E OR BUNKER C OIL - €
COREX GAS - ISCOR S.AFF
CSH PRODUCER GAS -LO'

=

Type of Fuel
’7 % Gaseous

= Liguid

] Fuid Data

List of existing
Insulation

"T}lpe of Fuel

bernphLE - SAME AS FLIEL HaTURAL GAS - 3897 Grozs koal/cu.m {* Gazeous " Liquid
Hatio [ in Cu.m / Elﬁ Heating ¥alue [ in KCal f Cu.m ]
I /
 Fuel Composition [ % | I“. dhe Flue / Fuel |1 0.46 HHY IEI1 225 LH IBI]JIE.E
I— Product of Combustion [ as fraction 0 T]\,
H2 1] —
Co [Crg] (011 Calculator | H,0 II]_1 a6 M II].?1
OH |U— 2 I 2 2
=0 II] <.— Fuel Composition [ % ) / Create New
CH  [50 N, |5 0, [0 co, [0 co Data
H, II] H II] 0 II] H,O |0
OH II] MO II] NO 5 II]
S0 II] 50 II] 504 II] 1]
Module to enter fuel data | [* Cotnf5
Q A/F, A/FI, HHV, LHV Za
O POC - COZ, H20, N2 Beszet | @’ Ok Save CompAS
0 Fuel Composition
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E nglish [ft] |

Velocity ft/min =] Fli

— Default
MES . .
4 Energy - Different unit
I system can
Production Hate ozhr j be selected
Power Btuthr j
Weight 0z j Enern ] unit selection

Length I m - I

[ Time TeC -
T emperature IDEEI C TI
Weight kg il

Yelocity I mdmin - I

Energy m
Production Rate Im
Power Im
Energy Consumplion m
Flow m

The software is designed for any unit system including custom

Ok Cancel | Apply |

|CompAS
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<% FurnXpert Continuous Reheat WB/Pusher

File: Edit Bookmark Options Help

=1 x]

Help Topics ik l Print ]

[ > |

W Contents I& 1ndeHi ih §earch!

] Furnipert Continuous Reheat WP
@ System Cwverview

L] Functions
| Create Furnace
Furnace Details
‘wall Skid & Slot Details
Burner & Fuel Details
Prafile
Create Charge
Charge Details
Place Charge
Run Simulation
Sankey Diagram
Heat Audit
;I Report

G- Lilities

Create Furnace

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

EDFumece contguesties =
Futnacs Datails 1 Wall & Skid Details o Fual & Burner
Fumace Poswestel Zone Detals
Fumibcs Tyt e - Hof Togs 2 ] Wb 2eas  [1
st T Wi Adranil Diftisn
S wah  [FE ok e Top Zono . Fop Dist Hol. Zose Bt Dist
™ Too Fosd (] a g
G o s o — The software has a built in user help
2 [ 2 [
& - Chvange Aol & Discharge Rods R o = [ioa
= Ehaige Halls 5 ey
%4l Rale 3 Hef Rt F ' :
Elincies finz i Dlavetes =3 n _ T O T Tt
iy s
e il ([} “hd iz n i— '— |— ,—
Lass Facorshorgs [ tras Fachas dichoge [o= i |
R1-49g) {0110} (|
Uttt Specilication - - (i et T e b
Chargs Disct s i 6o e il
Cushasge Eloor Ares ] ] I [ [ Tl
— I
Bk Zoow Seeen Irgett 2 M s : 5 Ir [
Tep Zona Borean Ingut e R i— e i
I~ Mz Facke ngal 0 M= lesta |
Savsge | 0k | Cemew J i

Figure 7. Confiqure Refeat Batch Fumnace

The screen above (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:

Furnace

e Furnace Parameters
e Roll Parameters

o Other Specification
¢ Jone Distance
YWall & Skid Details compAS
*  WWall Specification _'.j
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