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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
Apply Settings <—|

Apply Boundary Conditions ﬁ

Change Settings

Run Simulation

Results
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E Furn¥pert : Batch Heat-treat

File Wigw Parts Profile Option  Process  Rs CONFIGURE NEW FURNACES
ok &R 8

=&l

7 CREATE FURNACE TEMPERATURE
Furnace PROFILE
Profile CREATE PARTS/CHARGES
B
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SELECT PARTS TO BE HEATED
0E I INSIDE THE FURNACE
Select Part
— A ]
== PLACE PARTS INSIDE THE
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% Cumpﬁ.s Confrols, Inc.
Sunnyvale, 5
Phi (724) 388.0577 RUN
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w Single User License RUN HEAT AUDIT
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E CREATE AND PRINT
E it REPORTS
| APP MODE: Heat-tieat | MIT SY'STEM: Detault FURMALCE BY; HEM | CONTRACT MO: 1234 | JOB MNAME: Cylindrical PART: Bushing AMALYSIS : 2D
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!E[ Furn¥pert : Batch Heat-treat

=&l
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|| & | Ba & | nu |
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o
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reate Fart — =
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e
Select Part
DEMO
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ﬁ Single User License T a =3 ne
JEE e s
Enter Project Data
Exit

| APPMODE: Heatheat | UNIT SYSTEM: Defaul

FURMACE BY: HEN | COMNTRACT MO: 1234 I

JOB HAME: Culindrical PART: Bushing i AMNALYSIS 2D
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!E[ Furn¥pert : Batch Heat-treat
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=&l
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Create Part
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Ok Cancel | Apply | |
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Exit
| APPMODE: Heat-treat | UMIT SYSTEM: Detault FURMACE B': HKMN | CONTRACT MO: 1234 I JOB HAME: Culindrical . PART: Bushing i AMNALYSIS 2D
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— Furnace Shape

— Furnace Dimension

" Rectangular Length (L] I?E i
SEIETE: Diameter (D] 60 in
%
— Re- lating G >
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Heating I.-'l'-.ir j Cooling Air j
N
— Configure Inzulation
<\ /
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INPUT ALL THE FURNACE
DETAILS

Furnace Shape
Furnace Dimensions
Re-circulating Gas
Insulation Configuration
Heating Mode

Fuel Specification
Burner Type

o000

ﬂ <— Fuel Specification
W
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_ﬂ | Carnkr, f-‘«irTemp.I DeaF

[
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ﬂ \.f"&mumﬁ/ I—
ioh #
= Fegenerative Flue Extraction
metat | Ok | LCancel | Apply
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Furnace

Ambient
80 DegF

Mumber of Layers

Batch Furnace - C:Program Files', CompAS Controls', FurnXpert Released

wall Insulation
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Heating Mode
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Thickress |3 it Thickre { it % of Bxcess Al
/'Fuel Specification 7| 1000 DegF
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- =] % of Excess At |COKE DVEN GAG - ARMLO MI—{ Deg/e N _
PRODUCER GAS -LURGICOW | | jerative | Exlraction =
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Comb. &ir Temp. § o\ PRODUCER Gas - Low F
PRODUCER GAS - KOPPERS-1— 0k Cancel |
Burner Type —|NATURAL GAS 35MJ/(cum) - M = ~ance
MIXED GAS - IS (2000 net ke ™
{* Caonventional

\ B Flue Extraction = /
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E Time Temperature Input ﬂ

Options
|7 GMahual Diata E mkry f+ [ata Fram FI|E B I".P[EIQTEIITI Files\CompaS ControlsyFumipert Releazed Application Browse |

Initial Furnace Temp |1 390 DegF Mo of stages \ 1376 min
Data can be entered

—Stages —Stages
| manually or from a file
Stage Ramg lup |Target Temp. Soak Tim AHDH Stage Hamp-up |Target Temp. Soak Time Gas Flow
# DegH |min DegF i / Cth B DegFs min DegF mif Cfh
[1] g Sets number of w0 [ | ] | | Y
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[z : e [0 Ll | | Cl—
= 0 | [ | ] 7 [~ | Provides the capability to enter Time — Temp Settings |——
o 3| e | ommm | U Time and Temperature stage wise ==
B 0 Ramp-Rate
[5] « [ 2m | [ s [ | O Flow Rates for re-circulating gases
[ | | || R | | [
[ | [ | ] [ [ |
[ | [ | | [ [ |
[ | [ | ] [ [ |
[ (" sets inital ! | | l l |
Temperature
N— 7
View Profile | Clear All | S e (s | Dk | Tl Apply |
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FEas

P Furnace Profile x|
FURNACE TEMPERATURE PROFILE
Ramp Rate
—
/
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e
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P
'r3 1610 +
a
t 130 \
u
I' 9150 L
[}
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n
p [ Initial Furnace
£ Temperature
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0+ t t t t t } t t } i
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Legend
Temperature Scale
Furnace Temperature
Cloze
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B New Part

— Part Shapes

Create Parts from list of shapes

" Flange

" Inverted Flange

" Block

B

( Part Drawing

|
|
|
|
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! TH
|
|
|
|
|

" 1/0 Flange

" lrw. 140 Flange

Part Details ]

i |

— Dimension Properties

oo ¥ Standard

I—cm

—

Save Data in file

| ™
2]

Save jm; I =3 Part

I = B £ EB-
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My Ne
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—
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1
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i
i
!
TH |
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i
i
I
X j
ID
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]

— Properties y 4
I'ID cm
% Standard I gerial ISteeI 'I
D |5 cim
o1 IE— om €1 Foyder hietal arget Temp |12l]l] DegC
TH I‘I 0 cm I irme at temp |1 0 lls]
FH |3 cm € High Teernp 0 17-4PH  wiFe
\
A \ y 4 A N y A
Hew Delete | Ok Lancel ply
| File: Path : None

Save as type:

Cancel |

A
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3E'Ifu1"n¥nerl:;,
File: ¥iew Parts

Profile: Option

ProEess

Eeparts

Tools  Properkies Analesis

Optians

Heip

== x]

DeH|& B R au

-

Furnace

2%

Profile

e

Create Part

{;’i&

Select Part

ke

Place Part

&l

Seltings

>

Fiun

)

Heat dudit

Select Part Button

Exit

8]

1

Select from a
existing list if
parts

=
=

Open

Cancel |
P

‘ Han

— Part Shapes
™ Bushihg
™ Cylinder
i Flange
" [nverted Flange
" Block
" |40 Flange
i |, 140 Flange
FPart Details
— Dimension
op I'ID (=]
D |5 i
b1 IB cm
\I\ H [0 em
/\I:'\ i 3 ik

File: Path @ C:%Proagram FilezhCarm,

Ok LCancel |

Apply |

ontrolziFuri<pert Releazed ApplicationsyFurmzpert._BatchHT4YPartsFlange. pi

| APF MODE: Heattreat

| UMIT SYSTEM: Custom

FURMACE B HEM

COMNTRALCT NO: 1234

JOB MaAME: BHT

P&RT: Inv Flange

AMALYSIS : 2D
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FEas

P Place in Furnace

— Part Placement

— Part Configuration

— Part Placement in a Basket

an Parts {1000 >

" Tray < {+ Basket >

.

— Bazket Details

Basket Raow #

B azket \Weight
Surface Area

B asket kdaternial

Tatal Bazket Weight

— Baszket Placement

I Steel

[ie

— Part Weight
weight [35
Total wieight [56

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

O Part Configuration
O Select Tray or Basket
O Enter Tray or Basket Information

1= | B

Furnace Dimension :
347 L) = 1715 (] = 144 [H]

Default Ok

| LCancel |

Apply
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[ Batch Heat-treat Profile x|
COMPUTED TEMPERATURE PROFILE
| Time 432 min Furnace Temp 1600 DegF Part Average Temp 11%9 DegF |
2p00 - p T—
T zo070 +
e
M jgan L
p
© 16810 —+ :
r e,
Furnace - ” The simulation provides
Profile / O Determination of Part Temperature
) d O Determination of Part A T
I gag L
n , :
B0 —+ :
D :
o B : Part
1 o
el ! Profile
:
0 : : :: : : : : : : |
138 276 41 3: 251 (atais] 827 1240 1378
! Time inminutes .
‘_i__ Slider
Dither | () N Indicator )/
5 '/ N e
— Legend — Legend —Time (@ Temp
— Part Max. Temp v = LRSS VEp v Target 10 min
— Partivg. Temp 5 T arget v Achieved 630 min JTemperature Scale
— Part Min, Temp & —Select Yiew — T emperature Cloze
£ Full € Heating ! Cooling Target 1 1800 DegF
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[ Batch Heat-treat Profile

COMPUTED TEMPERATURE

PROFILE

Time
2800 -

432  min. Furnace Temp 1600 DegF

Part Average Temp 11%9 DegF

2000 +

1840 —+

1610 +

B OSSO -

Furnace
Profile

920

= -

90

D
B 4E0 -
g
F

...'_i..p"“

Part
Pa— V Profile

/’V
d — Temperature Dither

Dither |} /

N 7

— Legend
= Part Max. Temp
= Part Avg. Temp

= Part Min. Temp

— Legend
— Furnace Temp

=1

<

x|

—Legend ——
Max 1347

Min: 1054

=1

T arget

<]

Scale

~ Select Yiew
o Full [ Heating [ I:DMIH | | Target T

<]

T O
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x
—Heat Rate Details
Stage Type Heat To Part Wwall Loss Wwall Store Heat to Bazket Heat To Gas Total Heat
Btudhr Btudhr Btudhr Btudhr Btudhr Btudhr
[ [HS [ 1.056.763.000 | 347 034 | &1 579 | 3117.23 | 255,99 §.059,195,000.00
[27 [rs [ 52023300 | 420299 T | 3,400.62 | 291.01 [ 553, 750.500.00
[ [AHs [ 1142805000 | 522170 EEALD | 5,075.27 | 345,74 §.180,550.000.00
[[4~ [As [ 1078329000 | 524 895 | 159,045 | 453039 | 337.83 J.079,617.000.00
[ [hs [ 563403700 | 710,957 [ 1z | 1.734.73 | 41057 [571.367.000.00

Max. Value I 1.142,805,000 | 710,957 | 37.217.140 | 5.076.27 | 410.57 I .180,550.000.00

Combustion Parameters I Heating Hate Profile I | Cumulative Heat I Cloze I

x
— Combustion Details

Stage Type  Gross Heat Fuel Rate Air Bate Recup. Heat Flue Loss Efficiency

Bhushr Cth Cth Bhushr Bhushr &

T T |AS | TAEUESOOU | TZEREETO0 | AUS0T93U0 |36 TTTU0000 | EEEESE0OT | 73 Ed

| 2 | HS | 1,313,809,000 | 1,190,210.00 | 3,450,945.00 |34EL355,5EIEI.EIEI |EEI?',1'IE,4EIEI.EIEI | 7259

| 3 | HS | 1,672,925,000 | 1,515,542.00 | 4,091 ,906.00 |493,83EI,EIEIEI.EIEI |EIE4,EEIT-",5EIEI.EIEI | 70657

| 4 | HS | 1,531,027.000 | 1,38E,993.00 | 3,738,236.00 |453,I393,3EID.EIEI |EE4,594,EIEIEI.EIEI | 7052

| ] | HS | 270,724 500 | 788,809.70 | 1,8365,157.00 |3'I 7.038,800.00 |EEI?',EEIE,2EIEI.EIEI | B5.62

M ax. Walue | 1,672,925,000 | 1,515,542.00 | 4.091,906.00 |493,83EI,EIEIEI.EIEI |EIE4,EEIT-",5EIEI.EIEI | 74.69

The simulation prOVideS . Cumulative Combustion Details Cloze |

U Heat Audit to determine stage wise heat losses
L Combustion details for Gas heating
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o

] Total Stage Heat Audit x|

— Cumulative Heat Detailz
Stage Type Time Heat To Part Wall Lozs Wall Store Heat to Basket Heat To Gas Total Heat
ity Etu Etu Eitu Eitu Eitu Eitu
| 1 | HS | 242 | 4,252,693,000 | 1,393,920 | 328,079 | 1252089 | 1.023.23 |1,254,435,DEII].EIEI
| 2 | HS | 300 | 4,744,2833,000 | 2,034,489 | 6,461,748 | 1E,946.41 | 1.450.20 F,?EE,EEE,DDD.DD
| 3 | HS | 1 | 130,467 EO0 | 87,028 | 6,202,858 | 24E.05 | 5762 |1EE,?58,4EIEI.EIEI
| 4 | HS | E1 | 1.078,923,000 | 524,833 | 153,043 | 453039 | EETREE ',D?E,E‘I 8.000.00
| 5 | HS | 7E5 | 7.250,400,000 | 3,052,849 | 16,181,200 | 22,088.90 | 5.227.90 F,E?E,EE'I 0000
Tat. Walue [HS | | 1379 |1?,5‘I 780,000 | 13153190 | 29332930 | 5693254 | 8101.78  F.559,330,000.00
v o) ] | -
— Cumulative Combuztion Details
Stage Type Time Gross Heat Fuel Air
i BHer EvtbrieFeet EvtbrieFeet
| 1 | HS | 242 | 5,635,906,000 | 5,160,054 | 16,187,950
| 2 | HS | 300 | 6.547,143,000 | 5,931,214 | 17,197,210
| 3 |HS | 1 | 278,820,200 | 252530 | 81,954
| 4 | HS | E1 | 1,531,027,000 | 1,386,933 | 3,738,236
| 5 |HS | 7E5 |11,DE?,23EI,DEIEI | 10,044,180 | 23,367 E¥0
Taotal Yalue | 1379 | 25,140,.130.000 | 22,775,030 | £1,173,040
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FEas

] Heating Rate Profile x|

2,000,000,000.00 —

1,500,000,000.00

1 ,600,000,000.00

- 00 I

1 ,400,000,000.00

1,200,000,000.00

0 =~ o

1,000,000,000.00

= -

£00,000,000.00
£00,000,000.00

400,000,000.00

- - =M

200,000,000.00

HEAT RATE PROFILE

0.00

139 276 414 252 590 827 965 1103 1240 1375
Interval in minutes

Legend

Heating Rate

Select Yiew

¥ Ful = Heating = Codling Settings Close |
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Click to print the report

Tnit System: Default Heat in a Stage
Heat Fate  Biwhr Enerzy Con
Famp Fate DegF/min Time

Air Flower Cih Fual Flowr

(Fas Velocity in/min Prod Eate

Distance in
Temp Dez F
Wt Ths

Fael in a Stage CuFeet
Lirin a Stage CuFeet

Furmare Type:
Lpplication:
Lnalyst:
R EPORT =
Contract #:

Farnace By

Baich
Standard
Adminirirater
Furnace

1134

HEN

rFurnace Data
Length :
Width
Heizht :

Heating Type : Gas

[mtFunace Temp. : 1390

Fuael Type : HATURAL GAS - 8897 Gross kealloim

~Inzulation { in )

Walls : 2 Feoof : 12
Layers : 3 Layers : 1

1.CF:3 1.CF:12
2.1B:3

3.BI:3

Back : 16.5 Hearth : 17.5
Layers . 3 Layers . 3

1.HC:2 1L.FB:&

2. FE:25 2.HC:835

3.LC: 5 3.LC:5

rPart Matriz and Weight
Ho. of parts 1000
Part Weight: 3519

Total Part Weight : Sa304000

Basket 16

rHeating Stages

Stage Time Ramp Raie |

4 pages of reports are printed

U Shows date and time stamp

U Reports can be directly printed

O Provides all the inputs and outputs

m 10 oD 30 H 20

lu."n'@ Compas Controls [ne. 1702009 10:26:47 PM

Pagel of' 4
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Click to print the repo

S

rZ_

I

Tt Systerm: Default Heat in a Stage Biu Distance
Heat Eate  Biwhr Enerzy Con BiuwTh Temp
Famp Fate DegF/min Time min Wit

v Flowr Cfh Fuel Floar Cth

Gas Velocity indmin Prod Eate Tha/hr

Airin a Stagze Cuw.Feet

in

Deg F

Bs REPORT

Fuel in a Stage Cuw.Feet

Furnace Type:

A ppheation:
Analyst:
Job:
Contract #:
Furnace BEy:

Baich
Standard
Adminiztrator
Furnace

1234

HEN

2300 +
— Furnace Temperature
2070 — Part Temperature
1840 +
1610 4
/ Total Heating Time : 1579
l 1360 Total Cooling Time : 0
m
P
p 4 pages of reports are printed
L L Reports can be directly printed
F O Shows date and time stamp it
630 1 Q Provides all the inputs and outputs [=====" ©
460 4 |
Target Achieved
230 +
Target Temp : 1500
i] } } ' } } Time @ temp : 10 &30
276 551 27 1102 1378
Time in minutes
furnk Compas Controls Ine. 12009 10:268:47 PM Pageld of 4
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[ Material Data

M aterial Marme | 10028 GRADE

|?851 537 Fo/cum

E mizsivity

Units
j = Englizh Urit

Temperature
Srn Heat

% Metric Unit

DegC
Ldarn-k

Insulation

List of existing

Units
....................................................... =l EngshUnit @ MelicUni
Dersi = Temperature DegC
- Ensity 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 =
! ! ! 420455 GRADE =
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
Beset (ﬂew h Ok | Save
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] Insulation Data

Hame

Entry Data

List of existing
Insulation

Block Inzulation

Short HName IBI

Density |n_uuug

Conductivity
kcalfm-hr-degC 4 T

I— Eeramic Fil:ure
LHIES = Fire Brick

Heawy Castable
Inzulating Brick,
|533 ID.DBEE Light Casztable

hhh

N kol KealdKgDeaC
[0.0533 [0-203

ID.DBEE Il].El]E -

Create New
Data

816 ID.DBEE
|1 093 ID.DBEE
1 ID.DBEE

' [0.0856
mew Uelete Ok Save L
ID.DBEE

I
Module to enter insulation data B [o.osss [o.203
Q Density >
0 Conductivity as a function of temperature oot Mow elote | ok | Cove |
U Specific Heat as a function of temperature — N/ — =
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] Fuel Data

ame

NO.2 0R DIESEL - 3320 et

List of existing
Insulation

Air / Fug

MO.6OR BUKKER COIL - £
COREX GAS - ISCOR 5.AFF
C5H PRODUCER GAS - LD
termpM 0.6 - SAME A5 FUEL

HATURAL GAS - 88

Ir

.. N
Hatio [ in Cum / Cum ]
( )

Ny

Product of Combustion [ as fraction 0

37 Gross kealdcu.m

T

Heating ¥alue [ in KCal f Cu.m ]

LHW IBD#E.E

HHy

Type of Fuel

£ Liguid

)

-1]/

Hy

—
o
oH o
o
o

50

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

O POC - CO2, H20, N2
0 Fuel Composition

CO,  [Dn] |u_11

S
[Calculator |

H,O

<.— Fuel Composition [ % ]
CH, |90
4 M |5 0,

H4
OH

50

1l

CH,4 [90

1L

co,

NO

50,

O TR

Ny [0.71

Create New

~

Save

Beset | @
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