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SLAG DETECTION (EAF)

TELEA

= Housing able to work with Infrared camera
= Germanium or Zinc-Selenium windows
= Resistant to high temperature
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SLAG DETECTION MONITORING SYSTEM (EAF) ]
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TELEA
L MILL LADLE REFRACTORY MONITORING (LF) )

" |ntegrated IR cameras with Acquatec
' housings

R = Germanium or Zinc-Selenium Windows
———————— -V = Resistant to High temperature
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k MILL LADLE REFRACTORY MONITORING (LF) )

Thermal Imaging Camera

umﬂlﬂo

GFA13X100

Camera 1 '
L
# |
l g .
T =
Thermal Imaging Camera \_/
GFA13X100
o c
: - @
IRX4140
-,
Camera 2 —J

Field 4 ' W Control room

EXAMPLE OF APPLICATION

*¥
ARMQMED Patch
2Ki anel cabinet
0) <2Km P
FO multimode
50/125pm
2 fibers
A
A
IGS5-620TF
3
IGS-620TF

Thermal Imaging

Camera softv

IRScan Alarm

[Option]

E1214
4 Analogue Output Signals

6 Relay Output
6 Digital Input Signals
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CONTINUQOUS CASTING MACHINES (CCM) APPLICATIONS

\,
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TELEA
L TUNDISH AREA MONITORING (CCM) )

Metal pots carrying melted metal to dies in continuous casting called
tundishes, are facing extreme hot materials inside. Surface temperature
control is necessary to avoid any risks. Especially in the back side of
tundishes, where the highest temperature values are exist.

Ladle N

Molten
Steel
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TELEA
DISCHARGING AREA (CCM)

Product temperature measurement in discharge of continuous casting.
Temperature detecting before cutting process is important for a high
quality of slab and problem detecting in following processes. Datas
receiving from pirometers in this area also can be used as hot metal

detector.
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TELEA
AFTER CUTTING PHASE (CCM)

Fle Eft View Deics Todk  Hel

The temperature measurement
of all discharge lines on
continuous casting can be done
with one thermal camera. All
temperature datas are being
received simultaneously.
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AFTER CUTTING PHASE (CCM)

TELEA

detection 1

detection 3

detection 4
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TELEA
CONTINUOUS CASTING (CCM)

Cooling scales of products coming from cutting process can be analysed by
thermal cameras in line. Datas are being saved as thermal or normal images.

Devices Tools Help
& nE oL BE ke ol UGS
fo= % [ % .

S OBEMAM% B R e
% 3 K0 0 Ao+ 40 - S0 | . S0 o0« 0 . 7070

1910.9°C

Area 2:
1 910.9°C 1781.3°C

aaaa




D ) tecnovision

TELEA
CONTINUOUS CASTING (CCM)

File Edit View Devices Tools Help

Sdrneo@h BEFhe s (EB—S bEREAMS BT & W6
0 + 4 g o+ 120 + 180 + 200 ¢« 240 ¢ 280 : 30 : 3K . 40 440 : 40 . S50 . S0

802,2 Area 1 G ? —T533,7 Area 1 Area 2
7500 { Area2 Lile. : = 436,700
Area 3 el T 4 5 5 9 o C S el
A b JAeas  [cursor
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Window ! &'

x

Data FunctionName 4 Function Type
7-11578-01N3 Object_1 label ~

Capture Count 3 Product Name
Product Type

Batch Name

Image: 19201020

Find Label Label Detail

Save Setting Load Setting
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TELEA

SPECIAL APPLICATIONS: Rombic dimension control

GENSYS Image Processing

Window |SHOME

# Cameras +

» Cameras

Product Name

Product Type
FunctionName  Function Type

False :LenA: 373.9 LenB : 368.1 Oran: %1.6  Object_1 square,

Batch Name

Image: 828 x 666

CAM RESUME CAM PAUSE CAM START CAM STOP

A Box In Weight
Save Setting Load Setting
RUN Weighing End

ERAOR Weight 0 kg

+/ Enable Functions

Disparity

WEIGHT END
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TELEA
. SOLUTIONS FOR THERMAL IMAGING CAMERA APPLICATIONS )

v

EXAMPLE of BASIC SYSTEM CONFIGURATION

THK housing
Thermal Imaging

h;[;;j\] . . Camera Software
=ty ‘ A
$ o 9 S exsth A piicaa sea i g ] —
e £ C erc N

Thermal Imaging Camera

THK housing

IRScan® Alarm

Thermal Imaging Camera

Up to number ‘N’ depending on the functionality required
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TELEA
L ROLLING MILL

Thermal cameras are being used for thermal distribution control and detection of
wire rods manufacture.

File Edit View Devices Tools Help
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ROLLING MILL

As well as thermal cameras are used for temperature measurement, lately also
they are used for Hot Material Detecting (HMD) thanks to process triger ability

by analog outputs. With water cooling jacket protectors they can be used
under very hot working conditions.
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TELEA
L ROLLING MILL — Sheet Metal Applications )

In sheet metal applications, cooling guns may be defected, false angled
etc. This causes to regional temperature differences on surface. These
noncooled areas may cause many mechanical problems in use. By using
thermal camera, we can avoid this kind of undesirable problems.
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ROLLING MILL — Sheet Metal Applications

File Edit View Devices Tools Help
& naodhRE Fike vk = i g
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ELECTRICAL SUBSTATION MONITORING

TELEA

By using thermal imaging cameras and centralization software,
impending equipment failures and security breaches can be detected
anytime, day or night, at a remote monitoring location. The net effect is
increased reliability and reduced cost.
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TELEA
ELECTRICAL SUBSTATION MONITORING

KEY ADVANTAGES:

* Reliable 24/7 conditions monitoring of substations;
 Early detection of critical conditions by continuous
analyzing of temperature trends;

e Automatic evaluation of thermal images and alarming
for quickest possible danger prevention;

* Maintenance free operation;




D

TELEA

Y
Y’ tecnovision

ELECTRICAL SUBSTATION MONITORING
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TELEA
k TECHNOLOGIES & PRODUCTS )

Telea Tecnovision proposes integrated solutions with thermal imaging cameras for
different applications in Iron&Steel plants:

INTEGRATED SOLUTIONS: THERMAL IMAGING CAMERA + HOUSING

* Different type of thermal imaging cameras
available depending on type of application;

* Different detectors and resolutions;

* Wide range of angle of view;

* TPIX integrated software;

* Transparent glass, Zn-Se or Ge windows;
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TECHNOLOGIES & PRODUCTS

INTEGRATED SOLUTIONS: IR CAMERAS

= 2 families of thermal imaging cameras:

FPA detector CMOS detector
Temperature range: -20...1000°C, 0...250°C, 150°...900°C*; Temperature range: 450°...1800°C;

Resolution: 640x480px VGA ‘ Resolution: 382x288px VGA ‘ Resolution: 764x480px
Frame rate: 32Hz Frame rate: 80Hz Frame rate: Up to 1kHz

*additional range available: 200°C...1500°C;
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| CHOICE OF THE MOST SUITABLE IR CAMERA |

= Different types of thermal imaging cameras with different lens available:

Legend:

HFOV Horizontal expansion of the total
measuring field on the object plane

VFOV Vertical expansion of the total
measuring field on the object plane

IFOV Size of individual pixels on the
object plane

DFOV Diagonal expansion of the total
measuring field on the object plane

Example of field measurement of IR
camera FPA 640x480px, representing
the 33°x25° lens (focal length:
18,7mm).
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CHOICE OF THE MOST SUITABLE IR CAMERA

)

640 x 480
pixels

033
Standard

060
Wide angle

090
Super wide

015
Tele lens

lens

lens

angle lens

Focal length
[mm]

415

10.5

7.33

Angle

33°

25°

41°
0.909 mrad

15°

11°

19°
0.41 mrad

60°

45°

75°
1.62 mrad

90°

66°

120°
2.32 mrad

Minimum
measurement
distance

0.2m

0.4m

0.2m

0.2m

HFOV [m]
VFOV [m]
DFOV [m]
IFOV [mm]

HFOV [m]
VFOV [m]
DFOV [m]
IFOV [mm]

HFOV [m]
VFOV [m]
DFOV [m]
IFOV [mm]

HFOV [m]
VFOV [m]
DFOV [m]
IFOV [mm]

0.1

0.059

0.044

0.075
0.1

0.03

0.02

0.03
0.0

0.115

0.082

0.155
0.2

0.203

0.130

0.356
0.2

Optical Data

0.2

0.12
0.09
0.15

0.2

0.05

0.04

0.07
0.1

0.23
0.16
0.31

0.3

0.41
0.26
0.71

0.5

Distance to measurement object [m]

0.3

0.18
0.13
0.22

0.3

0.08

0.06

0.10
0.1

0.35

0.25

0.46
0.5

0.61
0.39
1.07

0.7

0.5

0.3
0.22
0.37

0.5

0.13
0.10
0.18
0.2

0.58
0.41
0.77
0.8

1.01

0.65

1.78
12

0.59

0.44

0.75
0.9

0.26

0.20

0.33
04

1.15

0.82

1.55
1.6

2.03
1.30

3.56
23

1.19

0.88

1.50
1.8

0.52

0.39

0.66
0.8

2.31

1.65

3.09
3.2

4.06

2.60

7.12
4.6

2.37
1.77

3.00
3.6

1.05

0.79

1.31
1.8

4.62

3.30

6.18
6.5

8.1
520
14.24
9.3

3.56
2.65
4.50

55

1.57
1.18
1.97
2.5

6.92
4.95
9.27

9.7

1217
7.79
21.37
13.9

10

5.9
44
7.5
9.1

2.6
2.0
3.3
4.1

1.5
8.2

155
16.2

203
13.0
35.6
23.2

30

17.8
13.2
225
273

7.9
5.9
9.8
12.3

34.6
247
46.4
48.6

60.8
39.0
106.8
69.6

100

59.3
441
74.9
90.9

26.2
19.7
32.8
41.0

115.4
82.4

154.6
161.9

202.8
129.9
356.1
231.9
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CHOICE OF THE MOST SUITABLE IR CAMERA

TELEA

Optical Data
£ = Distance to measurement object [m]
=) £ g o
N 2 s = o = 5]
xg [2 E = ESE
Na | 3= b5 Eoo 002 01 | 02| 03 |05 1 2 4 6 10 30 | 100
) o =9 °
= =
- 29° HFOWV [m] 0060 | 011 | 016 | 027 | 053 1.0 | 2.1 3.1 52 | 156 | 521
2 Q @ 187 22° 0.2 VFOV [m] 0.045| 008 | 012 020 040 078 | 16 | 23 | 39 | 117 | 390
2m
o '5% 2 3r7° DFOV [m] 0074 | 014 | 020 033 066 | 13 | 26 | 39 | 65 | 195 | 65.1
1.34 mrad IFOV [mm] 0.1 03 | 04 | 07 | 13 | 27 | 54 | 80 | 134 | 401 | 1337
- 38° HFOV [m] | 0.024 | 0.079 | 015 | 021 | 035 | 0.70 | 139 | 276 | 414 | 69 | 207 689
@ Q 2| .z 29° 0.2 VFOV[m] | 0.018 | 0.060 011 | 016 | 026 | 052 | 1.04 | 207 | 311 | 52 | 155 | 517
2m
o E 2 48° DFOV [m] | 0.030 | 0.099 | 0.18 | 027 | 044 | 087 | 173 | 346 | 518 | 86 | 259 862
7]
1.67 mrad IFOV[mm] | 0.1 0.2 04 | 05 | 09 | 17 | 34 | 67 | 10.0 | 167 | 500 | 1667
o 13° HFOWV [m] 012 | 023 | 047 094 | 140 | 23 | 70 | 234
=] 10° VFOV [m] 009 | 017 | 035 070|105 | 17 | 52 | 175
—aS| 41 0.5m
o % & 17° DFOV [m] 015 | 029 | 058 117 | 175 | 29 | 88 | 292
= 0.61 mrad IFOV [mm] 03 | 06 | 12 | 25 | 37 | 61 | 184 | 612
@ 53° HFOV [m] 011 | 021 031|051 | 10 | 20 | 40 | 60 | 99 | 297 | 990
f=]
oge 105 40° 02 VFOV [m] 008 (015 023 | 037 073 | 14 | 29 | 43 | 72 | 216 | 719
2m
o 3 2 ' 66° DFOV [m] 014 | 026 | 038 | 063 12 | 25 | 49 | 74 | 122 | 367 | 1223
S 2.38 mrad IFOV [mm] 0.2 05 | 07 | 12 | 24 | 48 | 95 | 143 | 238 | 71.5 | 2384
@ 62° HFOV[m] | 0.040 | 0136 | 026 | 038 | 062 | 122 | 242 | 483 723 | 120 | 361 | 1203
f=]
NG e 1 49° 05 VFOV [m] | 0.030 | 0.103 | 019 | 028 | 047 | 092 | 183 365 547 | 91 | 273 909
5m
8 L2 79° DFOV [m] | 0.050 | 0.170 | 0.32 | 047 | 077 | 1.53 | 303 605 906 | 151 | 452 1508
S 227 mrad IFQV [mm] | 0.1 02 05 | 07 | 12 | 229 46 | 91 | 137 | 227 | 682 | 2273
Lo 80° HFOV [m] 0182 | 035 | 084 084 | 165 | 329 | 655 | 982 | 164 | 490 | 1634
. c
= =0 77 56° 0.2 VFOV [m] 0119 | 023 | 055 054 | 108 | 214 | 428 | 641 | 10.7 | 320 | 1066
— . 2m
o 8% 97° DFOV [m] 0218 | 041 | 100 | 100 | 197 | 392 | 783 | 11.73 195 | 585 | 195.1
=3
n© 3.25 mrad IFOV [mm] 03 07 | 16 | 16 | 33 | 65 | 130 | 195 | 325 | 974 | 3247
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Optical Data
= t Distance to measurement chject [m]

8, |2 EEQ
TE |2 FE = Eoc
ol = = £s5@m

Fae| 8= << EE = %‘ 0.1 02 | 03 05 1 2 4 & 10 30 100

3g° HFOY [m] 014 021 036 072 143 | 287 430 72 215 | 716

o 25" VFQY [m 008 014 023 | 045 090 180 270 | 45 13,5 | 45.0

i 16 0.2 o

2m

5 46° DFOY [m] 017 025 042 085 169 338 2.08 a.5 254 | 846

0.94 mrad IFOV [mm] 0.2 0.3 0.5 09 1.9 3.8 56 9.4 281 938

267 HFOV[m] (0046 009 014 023 |046 092 183 275 | 46 13.8 | 458

ﬂ - 167 o= WFOW [m] | 0.029 006 009 014 | 028 058 1.15 1.73 29 B.6 28.8
.5m

5 an® DFOY[m] | 0054 011 016 027 054 108 | 217 325 | 54 162 | 541

0.80 mrad IFOV [mm] [ 0.1 0.1 0.2 0.3 0.6 1.2 2.4 3.6 6.0 18.0 | 0.0

13° HFOV [m] 011|023 046 0892 1.28 23 6.9 229

E 8= WFOW [m] pOoY | 014 028 058 0BG 1.4 4.3 14 .4
T 50 1.5m

Q 15° DFOY [m] 014 | 027 054 108 162 | 2.7 8.1 271

0.30 mrad IFCY [mm] 0.2 0.3 0.6 1.2 1.8 3.0 9.0 30.0

9= HFOY [m] 0.15 031 | 081 0.892 1.5 46 153

0 o WFOY [m] 010 019 038 058 | 1.0 29 b6
5 75 2.0m

10° DFOY [m] 018 036 072 1.08 | 1.8 54 18.0

0.2 mrad IFQY [mm] 0.2 0.4 0.8 1.2 2.0 6.0 200
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TELEA

k CHOICE OF THE MOST SUITABLE IR CAMERA )

*Germanium windows AR 2 Sides + Carbon Coating

Characteristic curve of Germanium window: %

Transmission (%)

12 mm
55

%o &5 90 95 100 105 110 115 120 125 130 135 140

Wavelength (microns)

*Zn-Se AR 2 sides 7,5...14pm

C.ha racterlst.lc cu r\{e of o o
Zinco-Selenium window:

N—

/ ~

80 AJ I\ / \\
3N 1 .
. \ Vi \\\
. A\

20 \
i A N

9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25
Wavelength (microns)

Q\\
J

Transmission (%)
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TELEA
[ TECHNOLOGIES & PRODUCTS ]

INTEGRATED SOLUTIONS: HOUSINGS

Integrated water and air Integrated
Integrated Pan & Tilt unit cooled housing air cooled housing
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TELEA
IL CHOICE OF THE MOST SUITABLE HOUSING )

Thermographic camera protected inside a high performance e
PTZ with integrated telemetry receiver and IP67 camera

housing with special Germanium or transparent glass window. U T n .A /

Thermal Imaging
Camera Software

Thermal Imaging Camera

i LAN ]
DOV.57_Ge 4 4
"; o

Complete solution to capture
sharp infrared pictures and video
for process optimization.
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TELEA
k CHOICE OF THE MOST SUITABLE HOUSING )

acqua-

Thermographic camera protected inside compressed air and
water cooled housing with transparent glass, Germanium or
Zinco-Selenium window.

= Allows the use with operating temperature up to 200°C.

Thermographic camera protected inside air cooled housing
- alre with transparent glass or Germanium window.

= Allows the use with operating temperature up to 90°C.
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TELEA

MANAGEMENT IR SOFTWARE

A\ /

= Remote camera control possible through related software:
< Extensive infrared camera software

< Extensive online & offline data analysis

< High level of individualization for Customer
< Automatic process & quality control

< Video recording & snapshot function (IR or Bi-spectral)

< Temperature data analysis & documentation
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TELEA
SOLUTIONS FOR THERMAL IMAGING CAMERA APPLICATIONS

o o ° o Type of housing orype of camera o Focal length o Versions

lO:

THKS25 (with 1: FPA I 2:41 mm PROGRESSIVE
Ge window @ 55mm) 382 x 288 pixels VERSION:
1: THK with 477 mm o
I R X A B c transparent glass 2: FPA 5187 Is |dent|ﬁ_ed with
640 x 480 pixels || o 18.7mm progressive
[ 2: THK525 (with 5 ans numbering
Ge window @ 30mm) . -4l.omm 1, 2, 3, or other
[ 3: ACQUATEC I > ?gflosalso ixel symbol.. for
- : x 480 pixels 7:10.5 mm change the
Part Number Configurator with Ge window i L S
for INTEGRATED THERMAL CAMERA 4: FPA 8: 18 mm + 30mm classified with 0

[ 4:AcQuAaTEC

with Zn-Se window

320 x 240 pixels

9:41.8 mm
5: ACQUATEC with 5: FPA-F A- 16 mm T: Extended temperature
transparent glass 640 x 480 pixels )
[ 6: DOV.57 with B:25mm
Ge window @ 55mm 6: FPAHT
382 x 288 pixels C: 50 mm
[' 7: DOV57 with
Ge window @ 30mm 7- FPA HT D: 75 mm
I 8- DOV 57 382 x 288 pixels E—
! 9:CFE05IR50 e
G: 10 mm
A: AIRTEC
H: 35.5 mm
! B: ATEX CFEX.1291RL
[ c:aTEX

ID:

CF.EX.129.IRSWL

IRScanDOV54



