_aperive 7777—, g™
AT —

[ profile Screen x|
COMPUTED FURNACE PROFILE
Distance 3.8354 Time 5 Furnace Temp 899 Charge Temp 804
1400
1260
T 1120
s furn)

840

700

—

FurnXpert Continuous

Heat Treat Pipes

X
Legend - General  Specific i ~ Inlet i
I . . . I —  Fumace Temp RS | et toatBar | Bet | FPuer | FRoler | Rolay | Car
‘! Belt Speed
I I l Noof Inkets |2 >
—  Charge Temp
p p I Catl O n SI u ates fimein— | widh [0 width 1 n

Tl s Fieheat . Weight 5 bs/sq it e EDEEE

High heat

. . ) .
%7 Fumace 5. Pts Coaling Tpe  [Bel =] ~Zone i Inlet Gas  Position
e a- ral l S e r I I lS I e Fumare Muifle Maximum Belt Speed — Heating Zone: ] Cooling Zone in

{ 20 in/min

Cla Y, 1 [Ninagen ]| [30
= No of Heating Zanes 1 5
~Muifle

C O ntl n u O u S h e at tre atl n g Matené‘lM.alaHm : ﬂ Shape |Rec|angu|au j Tree Fan H?;g:g Ler:lh Th:‘m' LmT:Elinn Zlm lzzn_

[ I [en 1\ [n =1 | [Elocic =1 [5a__|[0 I
[E] Charge Selection x| [ ar

furnaces to determine L

o
I ———1)

metallurgical changes in O O =
| —

heated pipes during heat S I

t t " I — Charge — Other Details ancel Apply
rea Ing CyC e- oD 508 cm
Grade 1008 GRADE A
TH |u 254 em ! -
[ IT i Target Temperature | 700 DegC
Nos I? Initial Temperature 127 DegC

Hew Select Charge | (1] 4 I Cancel | Apply |
File Path : C:\Documents and SettingsFrances\DesktopiFurmpert PipeshPart\circular_m. prt
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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
fumace users

= Can be used as a sales tool by fumace
manufacturers as well as Heat-Treaters

0 2011 FurnXpert, LLC.

furnO



How does it work ?

Configure Furnace Configure Parts

Apply Settings

Apply Boundary Conditions

Change Settings
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CONFIGURE NEW FURNACES

[E] Furn¥pert : Continuous Heat-treat o = |

Eile Miew Charge Frofile Option Process  Reporks

D& B nu|

| — CREATE FURNACE TEMPERATURE
PROFILE

I £ l
Fumace

b

Profile

SETU CREATE ISELECT PIPES

ADJUST SETTINGS

Wsjiare. o
i P O Box 61825 e RUN
. S le, CA 94085 "
el Ph: (724) 388.0577 - ) SIMULATION
infol@furnxpert.cooa
=

Reports —

RUN HEAT AUDIT

woww.furnxpe

61 fo be disfributed, copied or
“sald withowt axprass writen

I, o CREATE AND PRINT
REPORTS

&

E it

APP MODE: Heat Treatment FURMALE: Pipes-mks Charge: Madified ANALYSIS: Lumped Mass

furn@"’
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E FurnXpert : Continuous Heat-treat

e Charge  Profile Option Process Reports  Tools  Properties  Analysis  Options  Help

=l=] ]

=N S (BE|a

I l
Fuhace

o

Profile

Charge

Ca

Settings

Heat Audit

&

Reports

il

Help

E =it

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

SETUP

F U R N Azt
S | M LISEEESINE
FURNACES

CompAS Controls, Inc.
PO Box 61825
Sunnyvale, CA 94085
Ph: (724) 388-0577
info@furnxpert.com

vevew. furnxpert.com

Single User License

FurnRPERT 15 a
desktop software
mplifies the job

parts, and run what-
if analysis fo
determine the best
fumace operating
parameters.

Coggmghts CompaS Controls,
Ine. 2008 Evolustion copy,
hit o be distribuled, copied or
sold wihout axprass written
permission of CompAS
Controls, Inc

APP MODE: Heat Treatment

UMIT SYSTEM: MKS

FURMALE: Fipes-mks

Charge: Modified

AMALYSIS: Lumped Mazs
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E FurnXpert

File Wigw Parts Profile Option  Process

Reports  Tools  Properties  Analysis  Options  Help

=& %]

O | & B2 au|

Furnace

o

Frafile

Create Part

Select Part

e

Flace Part

.

Settings

Heat Audit

&

Reparts

Select Unit System From
Drop Down Menu. We
work with both Metric

(SI) and English System

Len in =~
Time mir i
Temperature IDEEI F 'I
Weight Ibz r
Yelocity I indmir i I

Energy

Production Hate

Power

Energy Consumption IBtu.r'Ih v|

Flow

Btu -

III::S."hr v|

I Btushr - | perators
their
select
run |
Crh ] |jalysiste |

o |

Cancel | Apply |

TR TR o LR T

WAL COMP- ASITEM

ghts CompASs Conirals,
. 2002, Evolualion copy. nof
to be distribuled, copled or
sold without expressed writhen
permission of Comphl
cantrels, Ine.

APP MODE: Heat Treatment
00 2011 FurnXpert, LLC.

LMIT SY'STEM: Default

FURMALCE: Mone

PART: Mone AMaLTSIS: 20
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Wwdidth 1.62 m
Height |1.21 m

Muffle Information >
b aterial | b etallic: * | Shape |Circular *

Dimensions

oo o3 m

Thicknesz

0025 m
Height 1]

Inzulation Details
2 3 4

[cm] [cm] [em]  [cm]
FB IE
wall | | | |
FB
R oof | | | |
IB
Healthl | | |

Fadiuz of the D m

L

L

L

Specific Information

I

IL

Width |1.5239 m

Wwheight |22.019 kgsdzg.m

bax Belt Speed  |0.913 i min

Mo aof Inlets |0 il

Inlet Details

Zone Information )

Inlet Gasz Position
Wne T Cooling Zone m
_ _ 1| =l
Mo of Heating £ones 4 *| HeatingType |Gasz -
Type Fan HET::t;r;g Length | Transz. Lulc-:gtiun 2 | J |
m m m
1pH =]l 52 A 1 ez 0535 | gl
3
2 |[mH =N =] =] | {F52¢ | fo 0,762
3|[hH =l n =]l =] »||[1524 " |fo 0.4 | =]
4|[HH ~|[n~ b| 1524 ||o3e -
| J | J | JJ INPUT ALL THE FURNACE
s == =2l || pETALS
6| == &2 Q Furnace Type
U Furnace Dimensions
7| == JJ | O  Muffle Information
O Insulation Type & Info
8 | yp
| ) JJ O  Zone Information
sl =] = 2 O Inlet Information
a

Inlet Details

Layout |

Cancel

X
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Furnace Configuration

General Information

M ame Fipesz-mks
Wwdidth 1.62 m
Height |1.21 m

Muffle Information

v

b aterial | b etallic: =

Dimensions

0.3 1]

oo

Height 1]

Inzulation Details

Shape |Circular =

Thicknesz

0025 m
Fadiuz of the D m

1 2 3 4
[cm] [cm] [z [cm]
FE IE
wall | | | I a
FE
Roof | | | | ﬂ
IE
Healthl | | | ﬂ

Specific Information

Inlet Information

Belt | | | |
Width  |1.5239 1] bax Belt Speed  |0.913 i min

Wwheight |22.019 kgsdzg.m

Mo aof Inlets |0 il

Inlet Details

Zone Information Inlet Gaz FPosition
Heating Zone i
. [-].
Mo of Cooling £ones
1D Type Length Trans| Cooling | Slot "'.lu:;:l:ltth Flow El Jl
Gas # "
m m cmo | o3tk
1 [Rapid =] |[300 |[025¢ [ar  =)|[22 |[1e01 |[rz7a00 ||| 3] fd |
2 ||Rapid  x|||30d8 [0 flaic  x]lj32 (1407 |[127400 4| =l
INPUT ALL THE COOLING ZONE
3| = | | 2 || DETAILS
O Zone Lengths
4
| 12 || N Iz |l O St
Q  Slot Widths
5] AT T = T 9 Air Flow
i
3| = | | = [ ol .
Layout | | Ok | Cancel | |
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_|&] x|
= AU
B =
¥
Fuinace General Information Specific Information Inlet Information
Name  [HosiTronficr | Iy || [ Beit | [ | |
@ [ wall Insulation | Mo of Inlets m
: width a0
Frofile
g Inlet Details
}L Height 20 i
Z urnace
Eréate Fart Type Belt Inlet Gas Pozition
Muffle ohe in
R .
‘“:,S.LE Mo & Yes 1 |N|trogen ﬂ |SD
Select Part Ambient

80 DegF

, Mulfle Information

ok

2 |Nitogen =] |220

Flace Fart Material | Metalic
E Dimensions Mumber of Layers - i | J |
- _ _ 3
2 Wwidth |10 in Layer 1 Layer 2 B
Settings _ - _ -
) Height |12— i b aterial |F|re Brick ﬂ b terial |Insulat|ng Brick, ﬂ i
i Thickness |3 in Thicknesz |3 if 4| J |
Run

Inzulation Details

ﬁ? Material | | | Materia | R 5] =l
Heat Audit Thickness Ii in Thickness l— in »
S FB 6| =l
Reportz Roof |— |— e Leieel ‘ ‘

FB IE Ll il I} a1 it 11 |

ﬁ L A S it Y |

7 ]|

100177717

g Layout ‘ | Ok | Cancel ‘ Apply |
i
APP MODE: Heat Treatment UMIT SYSTEM: Default FURMNACE: Mone PART: Mone AMNALYSIS: 2D
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=

— General Information

Specific Information

Belt

T Puzher T

Inlet Information

AT e ——
T Furnxpert -] x|
File “iew Parts Profile Option Process Reports  Tools  Properkies  Analysis  Ophtions  Help
Wl & =R e
E Furnace Configuration ﬂ

Raller T Rotary T Car ]

Yfidth

'uu'.:.unlnl-

Save in: I 5 furnace

I'IB— i Mo of Inlets |2 'l
i
= I dem Bt —

J = £k ER- s  Position

a8 Belt-1.frs

@ Belt-2.frs

a Car Botkam, frs

a car_bottorm_2.frs

@ car_bottom_feet.frs
a car_bottom_meter.frs
a Sample pusher 2.frs
@ Sample pusher . frs

Enter the name of the
Furnace File

File narne:

j Save I
j Cancel |

=l
sz
=l
=l

[z || ]

Furnace
MHame IHeat Treat Belt
Profie Widh
;3., Height 2EI
Ere)ate Part Tupe EEIt
— Muffle Maximum
i
ﬁ T Mo ves IED
Select Part
= — Muffle Information
Flace Part MatenallMetaIIlc 'I Shape IE
Dimenszions
@ Width |1D in Thickness
Settings
— Height |12 in Radiuz of the
Aun — Inzulation Details
@ 1 2 3
Heat Audit FE 1B
_ wall |3 E |
ES FE IE
Reportz R oof |3 |3 I
FE IB
Hearth |3 E |

Save as type:

el il = =l | |

. i | | ®l
g i = =l | |

L
L

L

a2
0

Exi

Layout |

Save As | Ok | Cancel

| Apply

APP MODE: Heat Treatment

LMIT S¥STEM: Default

FURMALCE: Mone

| PART: Nore |

AMALYSIS: 20
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- —— N
A . ——
=12
== AU
. |
| Fnmss | Profile creation wizard
FURNACE PROI
& - - -
I~ 2250 + C Profile Creation Wizard D
Create Part
T zo00 - - -
fﬁ:’i Options for Profile Creation
iy e 4750 4
Select Part ——
m
- 20 5 _/{/1 {+ ‘From Zone | emperatures
|.HF' p ] //
Place Part 1250 1 Trrd
- "~ From Distance Wz Temperature Input
1000 +
@ 1] Input sSetpoints for
Settings e ool FYELY ZDmE TO EERnErsite (" From Existing Part Profile
q & furnace profile
':i F =00+ " From Existing Furnace Profile
Run
el Four options to choose from
Heat Audit T Tancel Next>> ‘\ | Lz 510

Reports

Legend Profile Info - W
— Furnace Temperature Create Profile I emp. Scale |

Profile Source Hone

@; v Furnace Set Points Profile tade Mone |J |

0K LCancel
File Path : Mohe
E it
AFPP MODE: Heat Treatment UMIT SYSTEM: Default FURMACE: Heat Treat Belt PART: Mone AMALYSIS: 2D
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- o =
B x| x|
Profile Creation Wizard Profile Creation Wizard
Step -2 Step - F
me From Zone Temperature Profile From Zone Temperature
—Set Points — Profile Type
Zonel Zone B I DeaF
Zone 2 Zone 7 I DegF
Zone 3 Zone 8 I DegF " Slant Gradient Ramp
Zone 4 Zone 3 I DegF
" Smooth Slope Ramp
Zone 5§
LCancel | <<Back | Mext:>> | Einizh | Cancel |

x|

Profile Creation Wizard

Step - 4

Profile From Zone Temperature

— Cooling Zone Input

— Cooling Zones — .
R 4 Three options to choose from
Coaoling Gradient (T
f* Zone Temperature Zone 1 I IB["]
— Transtion Zone Zone 2 I |4l]l1
Gradient Exit Temp. | |
[ DegF/din | [ DegF ] I I
Zohe |5 I I I
Edi | | seDefau I I
LCancel | <<Back | Hext»> | Einish
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Profile

2200

1950

T 1760

B {540

1320

1100

ga0

GE0

M = 2

440

220

.

~ | Set points

FURNACE PROFILE

/{}{}\

Furnace Profile

g PHI PH 2

HH 1

HH 2 CL 1 CL 2 10

Distance in Inches

Legend

— Furnace Temperature

v Furnace Set Points

File Path : Mone

Profile Info

Frafile Source

Frafile tMode

Edit Profil T . Scal
From Zone Temperatures £ Trofe =Lt S |

Step "Up" # Step "Down" Hamp

Cancel |
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x| x|

Profile Creation Wizard Profile Creation Wizard
Step - 1 Step -3

Profile From Existing Furnace Profile /PgﬂKFrum Existing Furnace Profile

\ —Set Points
\ Zonel

Zone B I DegF

Zohe 2 Zohe 7 I DeqgF
C:\Program Files\CompdS ControlshFurni<pert Feleazed Application'Furrpert_ContP
Zone 3 Zone 3 I DegF
[ Select a file with .csv extenzion |
Zone 4 Zohe 9 I DeqgF
Zohe 5
LCancel | Aack | Hexts>>» | Einizh | Hext»>» | Einish |
/| ~

Profile From Existing Furnace Profile

— Cooling Zone Input

— Coaling £ones

x|
i i i Setpoints
Profile Creation Wizard

) ) Gradient Zone Temp.
" Cooling Gradient (DegF/in ) ( DegF )
f* Zone Temperature Zone 1 I |5I]I]
— Transition Zane Zone 2 | |2l]l]
SeIeCt Furnace_ Gradient Exit Temp. I I
Temperature profile (DegF/in ] [ DegF ) | |
Zohe |2I] I I I
Edt | [seiDera | |
Cancel | <<Back | M Next>y § Einish
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Profile

FURNACE PROFILE

1400 -

1260 -
T 1120 4+ e B

_/_,f”_ﬂ_'—'—_F
e 950 /
Setpoints

M o 1 P
P

o0+

560
D
€ 4o 1
q
F 280 +

Actual Furnace
140 4 -
Profile
]
q  PHI HH 1 HH 2 HH 3 HH 4 CLA cL2 =i
Distance in Inches
Legend Profile Info I = |

—_ Fumace Temperature Profile Saurce From Exizting Furnace Profile emp. »cae
v Furnace Set Paoints Prafile Mode Smooth Slope Ramp

Cancel

File Path : C:%Program Filesh\Comp&S ControlzhFurri<pert Beleazed ApplicationsFurnspert_ContProcessHT sprofileshHT _Cont_Profile’Wisteon-Det-Eng-2. cav
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CREATE/SELECT CHARGE

O Enter OD/Thickness l Charg=SElEEY x|
O Enter Center to Center distance

O Enter number of pipes 2 o«

0  Select Steel Grades ﬁ O O

Part Drawing

—Charge - Oth =
e | " FF
rade [1008 GRADE -|
Look, if: I ) furnace TH IEI.254 (ed)]]
Cther Furnaces CC 7 E2 om Target Temperature | 700 DeglC
furnace_2GMES.frs
Furnace_3.frs e 7 Initial Temperature 127 Deqg
furnace_3E.frs
Furnace_E.frs
Furnace_M.fre Hew | | belect Charge ] L ok Cancel | bly
‘op Furnace_pipes_gas_17_11_F00 - X
Testl.frs I \ \\
‘ File Path : I::yl entz and Settings'\Frances’ \esktnp'\FurrMpert F'ipes'\lj\\Qir-:ular_m.prt /—’

by Documentz
Charge Info
Select Created
Created Parts New Charge Charge
File name: I j Open I
Filez aof type: ILINEMEID Furnace File[" frz) j Cancel L
7
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Provides the capability to change the process settings:

B Process Settings g Zone SetpOintS
Q Air Flow Rate in Cooling Zone

Tc Location

Q Gas Flow Rate Inlet Location

ﬂ Fan

Can change the

Zone Setpoints Can change Cooling

Zone Air Flow rates

Heating Zones Cooling Zones
Mumber MHumber Mumber
Zone Temp. Emizssivity Han Speed Zone Can Change belt eed Zone Type of Cooling Flow Rate Zone [Gas Flow Rate
. DegC [0-1] Ipmm # m”3¢hr # 3 hr
speed
li
o] | | | o A
li
2 a7 | | | | 2| l ——
s | | | ' A —
¢ [ | | | | ' | —
[ [ | SetDefaut |  EditData | |
li
[Belt Specd _ Can change Gas Flow
0.762 m/min rates ate | Set Default | Edit D ata |

OK | LCancel ‘ |
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’_ll] P 1 \ ﬂ
COMPUTED FURNACE PROFILE
Distance 3.8354 Time b Furnace Temp 899 Charge Temp 804
AR00
e
1260
T 1120 H 1 I
. The simulation provides
sa0 O Determination of Part Temperature
L — S __ | O Determination of Part A T
_\_\_‘_‘_‘——\—._,_ o
- Q Time at Temp
O Delube & Densification for PM/MIM
SEQ
D Part Profile
e 420
g
280
. » Furnace Profile
" — — Slider Indicator oL oLa
1]
u] 1283
Distanc
FH- Pre heat HH- High heat CL- Coaling 1 .
Process Information
' L) = '
Legend v Target Temp Select Wiew
— Fumace Temp. Praduction Rate 368.27 kgs/hr {* Full " Heating (" Coaoling
Belt Speed 0.76 i 700 DegC
—  Charge Temp. Selection X-Axis
s ; i (& e (v [Default " Dist. vz Temp " Time vs. Temp
Target Temp. Freheat 2.00 ity _
High heat 6.50 min Target 1 i
%7 Fumnace 5. Pls. Cooling 8.33 i Achieved 3 mir Temp. Scale | Closze |
Furhace 16.83 mir
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E] Combustion Parameters x|
— Combustion Detailz
Zone Type Gross Heat Fuel Rate Air Hate Recup. Heat Flue Loss Efficiency
kCal/hr Litrez/Hr 3 kCal/hr kCal/hr z

[1 7 JPHT | | | | |

| 2 | HH | 24182520 | 354398 | 25565 | 1.788.40 | 244 52210 | 46.65

| 3 | HH | 136,275.90 | 198249 | 143.01 | 1.000.42 | 118,789,490 | 45.00

| 4 | HH | 83.731.40 | 1.227.09 | a8.52 | B19.23 | 4642320 | 4287

| | | | | | | |

| | | E] Heat Audit |

—Heat Detailg Y -

I I I Zone Heat to Eharge Wall Loss Heat To Eas Heat to Belt Ather Heat Total Heat

I I I kCalshr kCalshr kCalshr kCalshr kCaldhr kCalfhr

| | [ 1 St a2 25 . S0T" | 2300
| 2 | 51.5058.80 | 2,801.98 | 0.00 | 52,494 95 | | 11280670
| 3 | 28.308.42 | 915013 | 0.00 | 2341089 | | E0,869.14
| 4 | 1207347 | 11.661.70 | 0.00 | 1216457 | | 35,899.74
| | | | | | |
| | | | | |
| | The simulation provides
| | O Heat Audit to determine zone wise heat losses

Q Calculates Heat Input, Fuel Rate, Air Rate, Flue Loss for Fuel Heating

| | I I I I I
Tatkal | 132531.53 | 37.156.06 | 0.00 | 14540202 | | 315,089.59
T otal Power 315.089.59 kCaldhr E nergy Conzumption 1.362._444 00 JAkg

Eumhustmn Parameters Cloze |
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L s . :
_ Click to print the report
El{epnn ﬂ
% i z Cloze |
Farnace Type: Continuous
CHART REPORT Applination: Standard
Analyst: Frances
rLegend

1400 T — PFaumnace Temp.

1260 —+ —  Charge Temp.
T 1120 + Target Temp.
e 14

a0 [ v Farmnace 5. Pts.
m - _\ﬁ

§40 + f
. IS / x

700+ = =

580 -+
E | 2 sets of reports are printed
g 0 Reports can be directly printed
c 0T O Shows date and time stamp

o O Provides all the inputs and outputs

D 1
o PH1 HH 1 HH 2 HH 3 cL1 cLz 1283
PH- Fre heat Distance in Meter
HH- High heat CL- Conling

r Time In r Zone Set Points r Time @ Temp
Production Rate 968.27 kzsihr Preheat 200 i Zone Set Pomt Temp Time Time
Belt Speed 0.75 infmin 1 760 DegC Ctrgt) (gt Cdiet)
High heat 6.50 min Deg C N min
- Charge Data Conl 037 2 11 DegC 700 1 9
Bz (em ) OD 5.08 Thickness 0,254 moling 33 in 3 899 DezC
4 927 DezC
o .62 Nos. - Furnace 16.83 min 22
1141142011 &:29:37 PM CompAZ Controls [ne. Pagel of 3
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“ /TN e

Click to print the report

P ceputs il
.
=] -_ - =35 | LCloze
Farnace Type: Continuous
CHART REPORT Applination: $tandard
Analyst: Frances
rHeat Details
Lone Heat To Charge Wall Loss Heat To Gas Heat to Belt Other Heat Tota Heat
kCalihr kCalihr kCalthr kCalihr kCalihr kCalthr
1 40,639.84 7,542,235 0.00 £7,331.89 NrA 105,514.00
2 £1,509.80 £,801.98 0.00 £2,494.95 NiA 112,206.70
3 18,308.42 9,150.13 0.00 23,410.59 A 60,869.14
4 12,073.47 11,661.70 0.00 13,164.57 NrA 35,899.74
132,531.53 37,156.06 0.00 145,402.02 A 315,089.50
Total
Total Power 315,089.59 kCalhr Energy Consumption 1,362,444.00 ke
1141172011 &:22:37 P Compls Controls Ine. Pagel of 3
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HEATING COMPUTED TEMPERATURE PROFILE

Top 21 DegC
Center 21 DeglC

Dither N
I

Legend

= Mode: Top Temp.

Furnace Temp 100 [DegC Charge Temp. Bottom 21 DegC
Data can be exported to Excel\|
and PDF files J
1] t t t t t t t t t i
42 G4 126 168 210 251 293 333 37T 419
Time in minutes
Legend Time (@ Temp
— Fumace Temp v Target 554  in Temp. Nodes
v
— Target ] - 271 min Temperature Scale
=— Mode: Center Temp. [ —
- ooling
— Node: Bottom Temp. v Select Yiew Temperature
{* Full lﬁ lﬁ Target 1 925 [DegC Close
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B3 Microsoft Excel - test.xls ===l
@J File Edit Wiew Insett Format Tools Data  Window  Help Type & question for help = o @
NEHRSEGRTEIS DB &= -4lillse [ -0 -[B]r U $ % 0 %8 -B

Al - # Batch Reheat Profile
A 1 B | C | D | E [ F | G | H | [ [ J | kK [ L [ M | 3
| 2§ Count: Time Furnace Temp Top Node Center Node Bottom Node Heat Rate.  Availahle Heat Fuel Rate Air Rate
3 { min ) (Deg C) [Deg &) (Deg C) {Deg C) { MKcal/Hr ) { MK alHr ) { KogHr ) [ m*3/Hr )
4 1 1] 100 21 21 21
5 2 1 105 22 21 21 1. 24862825 0.9756496585 54.7807 12055.2
5 3 2 110 22 21 21 1.24985425 0.97897 4525 545924 12086.39
7 4 3 115 23 21 21 1.25631585 0.976349188 556.0375 12118.35
g ] 4 120 23 21 21 1.2565065 0.976746188 55.1845 12150.72
9 A 4 125 24 22 21 1.265988475 0597715475 55.3329 12163.39
10 7 [} 130 24 22 21 1.2632915 0.9775735 55.4825 12216.33
11 g 7 135 24 22 21 1.266718 0.977995563 55.633 12245 47
12 9 g 140 25 22 21 1.270171625 0.9784265 55.7847 12282 .87
13 10 9 145 25 22 21 1.273839125 0.9783555875 85,5937 12316.4
14 11 10 150 2R 22 22 1.2771315 0.979292125 56.0904 12350.17
15 12 1 155 25 23 22 1.28064575 0.9797326875 562447 12384.16
16 13 12 160 27 23 22 1.28418075 0.980177063 56.4 124158.34
17 14 13 165 27 23 22 1.287737 0.980624935 5h.5562 1245273
18 15 14 170 27 23 22 1289131725 0.9810785 56.7134 124587 .35
19 16 14 175 28 23 22 1.294911575 0.951530435 56.5713 12522 11

20 17 16 180 28 24 23 1.298532125 0.9581939125 57.0303 12557.12
21 13 17 185 29 24 23 1.302177875 0.952454188 57.1904 1259238
22 19 14 190 28 24 23 1.305840875 0.952919435 57.3513 12627 .5
23 20 19 195 0 25 23 1.309527625 0.983359655 57.58132 12663.45
24 21 20 200 a0 25 23 1.313235125 0.983562435 57 676 126993
25 22 21 205 =l 25 24 1.316962875 098433725 575397 12735.35
26 23 22 210 32 26 24 1.320704 0.954809063 a3.004 12771.83
27 24 23 215 32 26 24 1.3244685 0.985255063 53,1694 12807.93
23 25 24 220 33 26 24 1.326826025 0.985767935 50,3359 12844 6
29 2B 25 225 33 27 25 1.332075625 0.986255063 55.5035 12861.5
30 27 28 230 34 27 24 1.335911 0.986743375 58.6719 12918.58
31 2B 27 235 35 27 25 1.33977525 0.987 239563 58.5416 12955.95
32 28 2a 240 35 23 2h 1.34371525 0.9577365813 59.0147 12894 .05
EE ] 29 245 35 23 26 1.347761375 0.988241063 59.1924 13033.13
34 31 an 240 a7 29 28 1.35183225 0.9857 45625 59.3712 13072.85
35 32 31 255 =] 29 27 1.355932625 0.989262575 59.5512 13112.2
36 33 32 260 35 30 27 1.360050125 0.9897 74563 59.7321 13152.02
37 34 33 265 38 30 27 1.364188575 0.9902865 59.9133 13192.04 Jﬂ
4 4 b H[\Batch Reheat Profile { Shest2 f Sheetd / Sheet4 7 | 4] | 0|
Ready LM
d_'Startl L"Q] Inbox - Outlook Express | 3 Presentation on Coidemo | Lrﬂ Microsoft PowerPoint - [... I Furnxpert : Reheat Bate, .. ”L@ Microsoft Excel - test.... E 100%0 ' & |« ™ 057 A
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w FurnXpert Continuous Heat Treat Process = |E’ |1|

File Edit Bookmark ©Options Help

Help Topics Back | FErint | S | B |
Contents Index Sealch | ﬂ
[EI---[I_2| Furn¥pert Continuous Heat Teeat P Create Furnace
@ System Overview
EI[H] Functions . . . . . .
_____ £} Erestsrimace Selecting Continuous Heat Treat Process from furnace selection will take you to the Continuous Heat Treat Process. Wyith the
= - selection of Continuous Heat Treat Process application the screen shown in figure 7 appears.
----- ] Profile
----- % Create Part
----- % Select Parts [Elreacscmibouratien il
----- =] Flace Parts By Y \ it o
----- % Process Setkings et = Mk [T =]
----- [£] Run Simulation - [ — T
----- [£] Delube Paint
Fane i Infnt G Footizn
""" % Density Plot i Hasersn Beh Seotd Haaliag Zene [ n
----- [£] Heat Audit P 7 —— | |
----- % Repart e =
- Utilities ] stee ] Trom | Fon | Mot (Lol Too0s | B[ ||| 2P =] 0
[y 1 = fr=] i =] e | [z
m-\_n Thdnsz [1 i A o el e | o o 3 K|
Heft[¥  n Rehedbed[ i o | | e [ R N e |
Ingslulisn Dintais 0 e Y e e e
:B I; : ‘ 5 [ x| [ ] Joease =] Fad [0 T s =
T ! e O 3 ot i | | |
e o = — || TR =
BB L I | | | || [
= [ [ I [ W ErEr—=irl | . 7l =
Lagosi | Eawens | ok Cancel | |
Figure T: Configure Continuous Heat Treat Process Fumace
The screen above (Figure 7) displays a configured furnace. There are six sets of inputs required to configure a new furnace. They
ares:
/ N
: »  General Information
_User Mapual = »  Muffle Infarmatian
included in Help *  Insulation Details
»  Furnace Specific Information
= Fone Infarmation
= |nlet Infarmation
Each group has sets of questions and they are:
q | v graup dq ¥ -

00 2011 FurnXpert, LLC.
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[ Insulation Data

Mame

Entry Data

List of existing

|1 093 0.085%6 II].EI]E
1

II].I]BEE
0.085%6 II].EI]E

II].I]BSE

Heset Hew TVelete Ok | Save | L I—
0.0856

|1 A II].I]BSE

II].EI]3

Create New
Data

Block Inzulation Insulation
Short Name IBI /
Density [0.0003 X|
Tem ure Conductivity Specific Nea j
egF kealdm-hr-degC koaldboDeolNy V| e e S :
f Ay} i
IEB— I] u533 I] 2[]3 I:Efami': Fil:lrE
. . Fire Brick
\ Heawy Castable
[nzulating Brick,
[538 [0.0856 [0.203 A\ |Liaht Castable B
5 ety _
816 II].I]BEE II].EI]E kcal/m-beefeql K.calK.g-DegC
o ' [0.0533 [0.203

II].EI]3

Module to enter insulation data =

(| Density Reset ‘ Hew | ’ Delete | 0Ok | Save |
O Conductivity as a function of temperature S

QO Specific Heat as a function of temperature
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B Material Data x|
M aterial Mame Units H icti
| 1008 GRADE =l  EngishUnit & Metic Unit List of existing
( I—F"SE'I.ES? Ka/cupP: Cabon I—D.DS limﬂijtwe .?ig;ni InSUIatlon
] Material Data
E mizsivity Wof Data S
Material Ma \ Units
I N ~ | edisnunt @ Metic Uni
Dersi = Temperature DegC
— snsity HI CAREON [1.22%] GRADE (. 5p. Heat Jéar-K,
Temperature Conductivity Temper: - 2730 GRADE Conductivity Watt/mDeg C
I DegC IWatt!m-DegE Deal|  Emissivil ;;;EE;&%EGH-&DE Density Kg/cum
1 |16 59.34473 10 462 5130 GRADE T ——
30455 GRADE z )
B [59.04548 11 [538 ConductrT [ Qpeciﬁc Heat !
3 0|: 5793775 12 [593
Temperature Specific Heat Temperature Specific Heat Temperature  Specific Heat
4 [143 |55, 603 13 |B4E| DegC JiamE DegC Jram DegC J gk,
5 fon4 |53 05856 14 |04 1 |16 {0.4554 10 482 0.66735 19 927 092585
& 280 |50.21483 15 |732 2 [38 [0-45613 [538 06 20 [982 [0.93303
ED |43.86777 16 [760 3 |93 [0.48353 [1038 [D3a722
g 371 |47.25047 17 518 4 [iao [o51212 Create New [1093 03931
3 e |44.67695 18 [e7i 5 [204 [0 53555 Data [1149 [o4e1
6 |260 |0.55354 {1204 {0.65061
Module to enter material data 3 o0 o -
a Density and emissivity 29 17 |816 |D.88533\ 26 [1316 [0.71295
Q Conductivity as a function of temperature [ 1) Ei Jo.ga7ar \
O Specific Heat as a function of temperature \
Heset (ﬂew h Ok | Save |
4

S ——
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[E] Fuel Data

List of existing
Insulation

= IN.-’-‘«TUFEAL FAS - 8897 Grozs keal/cum

% Gazeous ) Liguid

"Type of Fuel

[5r 1M

COKE OVEM G&5 - ARMCO E Fuel Data

Ratio { -onr i0ER Gas - LURGIC
sir ¢ P MO.2 O DIESEL - 9520 net
NO.E OF BUMKER COIL - £ I f Fuel
COREX GAS - ISCOR 5.AFF Slps wlr (Fls
CSH PRODUCER GAS - LOY = .
tempHOLE - SAME A5 FUEL hame % Gaseous € Liguid
L [o1 i m) in KCal 7 Cun
 Fuel Composition [ % ) § Air 4 Fuel |5.44 Flug)/ Fuel |1 046 LH IBI]#E.E )
N, |5
Product of Combustion [ as fraction 0 - 1 ] >4
2 U Co [Crry] II]11 LCalculat H-O [0.186 M 0.1
L% n SICL Ao - -
o |"— 2 | 2 I 2 I
=0 Il] — Fuel Composition [ % ]
i, [50 v H 0, > 0, I—u Create New
| I Data
Hy [0 H o o o
OH II] MO II] MO 2 II]
s0 [0 s0, [0 505 [0 25 o
CH, |90 C_H_|5
Module to enter fuel data al oMl

O A/F, A/FI, HHV, LHV -

0 POC-CO2, H20, N2 e | Q’ — —
O Fuel Composition = 0 S

0 2011 FurnXpert, LLC. furn»;ﬁ >




Heat Loss Calculation

Number of Layers

_J Furnace Temperature
—

MHurmber of Layers

.

—gll

Furnace Temperature [TH] 1300 Deg ©

Ambient Temperature

Ambient Temperature [Ta] 38 Deg ©

Apply Resistance to Inside Wall SEIeCt the
e \ refractory
material

I aternial |Fire Birick ﬂ
Thickneszs [L1] 15 cm
Layer 2 Temperatures

M aterial |Insu|ating Brick ﬂ T1 DegC
e L) 5 T2 DegC Heat Loss
13 [ 167 DesC result

I aterial | J T4 DegC
Thickness [L3] Crh T8 DegC

Heat Flux KCalthrdzg.m
td aterial | J

Thickness [L4] £ Conductivities [ K1, K2, K3, K4 Tin: KCalémehi/Deg C

Ready

Cloze | Show Calculation Sheet ‘ Reset |

Module to calculate heat loss through insulation
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Heat Storage Calculations

Murnber of Layers 2 -
Height of Refractony 20 cm
Armbient Temperature [T a] 30 Deg C

Init Furnace Temperature [T 290 DegC

Final Fumace Temperature [Tf] 1300 Deg C

Apply Resistance to Inside
i {e [Wfs}

b aterial |Fire Brick ﬂ

Thicknesz [L1] I3 cm

126 46 1810

{* Final furnace Temperature

KCallzg.m

Hest Gaj

10498.01

IRAStEL Ly Close | Show Calculation Sheet

Layer 2 " Inttial Furnace Temperature
b aterigl |In$ulating Brick ﬂ
Thicknas [L2] 5 em [ casgem |
Average At Init At Final
Temperature Furnac Furnace
b aterial | J Deg Temp. Temp.
_ L1 | |
Thicknezz [L3] [
L2 | |
L3 | |
b4 aterial | J L4 | |
Thickrnes= 11 41 Cm = n =i
Module to calculate heat storage in insulation

‘ Reszet ‘\;ﬁ ‘

Select the
refractory
material

Heat Storage
result
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~ A% o —

English [ft ~|
—| Default

MKS

CGS

j Energy - Different unit

system can
- Production R ate oz/hr j be selected
gF j Power Btulhr j
Weight 0z j Enen ] Unit Selection x|

Yelocity ft/min

-
—

Length m Energy m
[ Time geC - Production Rate Im
Temperature IDEEI c "'I Power Im
Weight kg bl Energy Consumption m
Yelocity Im Flow Im

Ok Cancel | Apply |

The software is designed for any unit system including custom
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