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Warranty

The manufacturer warrants this instrument to be free from defects in material and workmanship under normal use
and service for the period of two years from date of purchase. This warranty extends only to the original purchaser.
This warranty shall not apply to fuses, batteries or any product which has been subject to misuse, neglect, accident,
or abnormal conditions of operation.

In the event of failure of a product covered by this warranty, the manufacturer will repair the instrument when it is
returned by the purchaser, freight prepaid, to an authorized Service Facility within the applicable warranty period,
provided manufacturer's examination discloses to its satisfaction that the product was defective. The manufacturer
may, at its option, replace the product in lieu of repair. With regard to any covered product returned within the
applicable warranty period, repairs or replacement will be made without charge and with return freight paid by the
manufacturer, unless the failure was caused by misuse, neglect, accident, or abnormal conditions of operation or
storage, in which case repairs will be billed at a reasonable cost. In such a case, an estimate will be submitted
before work is started, if requested.

The foregoing warranty is in lieu of all other warranties, expressed or implied, including but not limited to any
implied warranty of merchantability, fitness, or adequacy for any particular purpose or use. The manufacturer shall
not be liable for any special, incidental or consequential damages, whether in contract, tort, or otherwise.

Software Warranty

The manufacturer does not warrant that the software described herein will function properly in every hardware and
software environment. This software may not work in combination with modified or emulated versions of Windows
operating environments, memory-resident software, or on computers with inadequate memory. The manufacturer
warrants that the program disk is free from defects in material and workmanship, assuming normal use, for a period
of one year. Except for this warranty, the manufacturer makes no warranty or representation, either expressed or
implied, with respect to this software or documentation, including its quality, performance, merchantability, or
fitness for a particular purpose. As a result, this software and documentation are licensed “as is,” and the licensee
(i.e., the User) assumes the entire risk as to its quality and performance. The liability of the manufacturer under
this warranty shall be limited to the amount paid by the User. In no event shall the manufacturer be liable for any
costs including but not limited to those incurred as a result of lost profits or revenue, loss of use of the computer
software, loss of data, the cost of substitute software, claims by third parties, or for other similar costs. The
manufacturer’s software and documentation are copyrighted with all rights reserved. It is illegal to make copies for
another person.

Disclaimer for Export Control Classification

These products are controlled under ECCN 6A003.B.4.B and an export license is needed for certain destinations.
Please see RS1 controls for licensing requirements.

1.800.561.8187 www. TG com information@itm.com



Table of Contents

Chapter Page

TABLE OF CONTENTS 11tuuuutetssuresssssssssssssssssssessssssssssssssssassnsesssssssssssssssssssssssassssssssssssssissasssssssntssassnssssssasesssssnsessssnnesss 3
TS o) 7Y = =2 6
1S o) ol T 7
COMPLIANCE STATEMENT ...ueteiisatersaansessasnsesssassssssasssessssnsesasssssssasssssssssasesssasssssasssssssssnsesssssnsssasssesssssnsesssansesssssnssssssn 9
157X = i T o 7.y 5 T 10
L0 N 7Y o S 13
I =553 T

1.1 Available Models

1.2 System Architecture

B I = o7 oY I . 17
2.1 MeasuremMeENt SPECITICALION ...........c.uiiiieieeee ettt ettt et e e e e oo e oo R e e b e e R e E e e R e e R e b e e R b e e e e R e e Rt bt e e e e e e e e e e en e n e neen e renr e 17
A @ o) [oz= ST o=Yor oz o] o PSPPSR RPRRPRN 18

A B =g Te £ o =T o TP T PP 18
2.3 EICHICAl SPECIfICALIONS ...ttt ettt e e b e e e bt e h e bbb R oo et e E bR h bt h e Rt et R e b e e n e h e r e r e 19
2.4 PC SPECIHICALIONS ...ttt ettt ettt et e et ettt e e e e e e e b e e e b e e bt e E oA H oS E e AR e E e R e AR e R e R R R E R R R R e R e b b e b et 19
2.5 ENVIroNMeENntal SPECIICALIONS .........oiiiiieeiieee ettt a e h et h e h e h e e b e e bt e bt e s et e e et ea e h e h e e bt e bt b bt 19
A 10 =T g 1T g T OO U PO P PPN 20
2.7 SCOPE Of DEIIVETY ...ttt ettt ettt e et e e e e bt b e b oo e E e A E e b e e E e e E e E e e h e e b oo b e h e bt e b e bt bt b e e b e e b e eb e et e eb e eb et er e r e renre e 20

B30 73] 21
3.1 Measurement Of INfrared TEMPEIATUIE ..........ooei ittt h e bt b e b e e bt et e bt e ae e eae e she e s bt e sb e e nb e et e e beenneeanenans 21
3.2 EMISSIVity Of TArget ODJECL ...ttt a e h e h e h oo h e e b e e bt et ea bt e as e eh e e ehe e e bt e sb e e bt et e et e enneeane e 21

38 L1 = 22

4.1 Ambient Temperature ..

4.2 Atmospheric Quality .
4.3 Protection ...........

4.4 Electrical Interference

L0 o Y IR0y 1 o 23
5.1 POSIHIONMING ...ttt b b et bbb £ e E ek h k£ R h £ e b £ e b e e R e R e e R R e R s e R R Rkt e bt b e bt b e bttt 23
I A DI c= g ToT R (o O o] =T SO RPRRPRRPRN 23
L JRC TN ot T PPN 23
L 1 T T0 14T PPN 23
B8 INBIWOTK ...t oo oo e e oo oo e e oo e e e e e e e e e e e R e e R e eE e eR e R e eReeR e e e R e e eReeaeeeeeeeeeeeeeeeeeeeee e eeeeeeneenesneene e 24
B8 CADIING ... E bbb bbb 24

5.6.1T EtherNet M2 CabIe .......c.oiiiiieeeee ettt et e e e bt b H b E Rt h e E bRt h bbbt b e bbbt b e a e n e 24
5.6.2 POWET SUPPIY CADIE ...ttt bbbt e bttt e et e ea et eh e eh e e £h e a4 b e e b £ e b e oAb e e e bt ea bt eae e eae e ehe e ehe e nb e e bt et e e bt e teenteennennne 26

1.800.561.8187 www. TG com information@itm.com



L300 =17y 4 o 27

6.1 GIGE ViSION COMMUNICATION ...ttt bbb bbb bbb 0 H b E e H b H e E e H b E b h e E e H bbbt b b bbbt b b nns 27
6.2 LED StaUS INGICATON ...ttt e oo e e e e e e e e oo e e e R oo R e e e e e R e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e ee e e e e ne e n e neeneene s 28
LR ST 01011 (=T T TP U U PR PSP PP 29
(S =T RS T VY A o] o] o= o] o ISR T RO T PP OPROPRO 30
6.4.1 EstabliShing COMMUNICALION ......couiiiiiiiiiii et ra e bbb e bt e bttt ea st ea et oh e eh e oo b e e bt e bt e bt e bt e bt et e eat e s naeenneenre s 30
B.4.2 CAMEIA INFO ...ttt ettt e et E e R R R R R R e R e R R e R e R R R e R R R e R R e R e R e R e b r e R R r e r e e 30
B.4.3 CAMEIA ACCESS ...ttt ettt ettt et e e e e e et e et e e e e e et e e e e e e e e e b e e e ee e e e e R e AR e AR e AR e AR e AR e AR e AR AR e R e R e R e R e R R e R e R e e e e a e e b r e renre e 30
6.4.4 NEtWOTrK CONFIGUIATION ......viiiiitietiet ettt et a e oh e bt b e b e e b e e b e e s e e ea e e e as e e h et eh e oAb e e b e e e b e e b e e bt e bt eat e eab e nanenaeenneenre s 31
B.4.5 FOCUS CONLIOl ... b a e e bbb E e e E e b E e bbb e E e b b e b e b e s b e e e b b e 32
B.4.8 FIEIA Of VIBW ...ttt b bbb s bbb b4 bt A0 h e e h e e E e £ E e b s E bbbt e b e b b e bRt bt a et ne b 32
B.4.7 TOMPEIAUIE UNIt ..ottt ettt e e e e e e e e e E oo b e e e oo R e e R oo E e e e AR e AR e e E e e R oo et e R e e E e e e e e b e e e e e e e et e s aeeeeeresreereeneenenne e 32
B.4.8 EMUSSIVILY ...ttt b bbb bbb b b h e b E e bR bbb bbbt bbb 32

07 X o =T o N 33

7.1 Add-on Lenses....
7.1.1 Wide Lens 0.75x

T2 TOIE LBNS 2X ... e e e b b h e E R E e E R R R R R R R E e R R R R b bR a e R e e 35
A TR T I= Lo I Tl PO TP PO PPNt 36
A B 1V = Lot (o T I ST U PP VPP PP UR PR URPRPITOt 37
TABIMACTO TVAB ...ttt ettt ettt e e et e e et e b e h e e h e e H e e E e e b e bt e h e e b oo R e E e e E e AR e e R e AR e E e R e R R e b e E e bt et bbb e 37

A =L =Ted g Tors BN eT Tt Ty =T TP U PP PP 38
7.2.1 Ethernet POE Cable (A-CB-XX-MT2-W0B-XX) ........ccsueutruruirietiirteteteesteit sttt sttt et sttt b et a et se bbb b e b e bt saeae e e 39
7.2.2 PoOWer SUPPIY CabIE (A-CB-XX-PS=XX) ....ctititiitiiteitesteete sttt sttt sttt e ettt bbb a e b e bt e e b e et e e bt e et e e b e ettt esa e et e b s beebenre b e nne e 40
7.2.3 Ethernet Cable (A-CB-LT-RUA5-25) ........cccoeiitiirieiiieeiertete ettt sttt s ettt e bbbt bt b s b bt s b b2 btk et b et e bt e bt e bt na bt et neas 41
7.2.4 Ethernet Cable Short (A-CB-LT-RUA5-03) .........cccccoiiiiriiiieiieitee ettt ettt e bttt 41
7.2.5 Fiber Optic Cable (A-CB-FO=XXX) .....ccueuitrteutiteiirteiinteie st sttt ettt ettt s e e bt b e e b et b et b et b bbbt s e bt st bt b et b e e bt bt st enn et e eee e 42
7.2.6 POE INJECLOT (A-TVAPOET) ...ttt ettt b bbb bbbt e b e h e bt b et b s bbb b2 h et b e b et b et bt e bt n b bt et neas 43
7.2.7 POE Injector INAUSERal (A-TV=POE2).........c.cciiiiteeiteeee ettt ettt et et b e bt h et b et e b et e b et e b et eb e b b sresnenne e 44
7.2.8 Power Supply DIN Rail (A-PS-DIN-24V)........ccoiiiiiiiiteiiieetieete ettt ettt e et b et e bt bt st ae e eee s 46
7.2.9 Fiber Optic to Ethernet Converter (A-CON-FO-RUA5) .......c.ooiiiiiiiiie et b ettt ettt et naees 47
7.2.10 Ethernet SWItCh (A-CON-SW) ..o bbb e b e bbb 49
7 B IR VL@ 1V To T U= TP PP PPUR PR PRPRPTOt 51

7.3 MECRANICAI ACCESSOTIES ...t e e e e e e e e e e e oo e e e ee e e e e e e e oo e e e e e e e eee s e e ee e eee e e e e e eeeaeeeaeseeeneseeseesneeneeneenas 52
7.3.1 Mounting Base (A-TV-MB)

7.3.2 Air Purge Collar (A-TV-AP) ..... .. 54
7.3.3 Water Cooling Enclosure (A-TV-AP-WC).

7.3.4 Protective Enclosure (A-TV-WC) ...... ... 58
7.3.4.1 Air Barrier
T.3.4.2 SPECIICALION ...ttt e e e e h b e E b bR R R R R R R R R R R R R R R bR b bbb e ns 59
AR e 1 TS] =11 = o] TP PP PP P 60
7.3.5 0UtdOOr ENCIOSUIE (A-TV-EINC) ... ittt a bbbt b e e bt e et e e et e et e oh et eh e e A b e e b e e bt e bt e m b e e bt et e eab e naeesaeesneenreas 64
7.3.5.1 SPECIICALION ...ttt e e e e e e e e E e E R R e R R R R R R R R R R R R E R h R R bbb s 64

1.800.561.8187 www. TG com information@itm.com



S R IA [ - 11 - 1o o HO OO PSN 65

7.3.6 SWIVEI BraCket (A-BR=S).... ..ottt ettt e bt e bt e et e s et ea b e sh e e sh e e eh e e eh e e b e e b e e a b e e abeea et eae e she e she e nhe e nheeebe e b e e beenteenteennennne 69
FAC A [T aTer o o =Te ) Y AV | TRV 70
7.3.8 ProteCtive WINAOWS (A-TV=PWV).......oitiitiiitiitiitestestest ettt sttt b et bbb bbb R b H A E e bbbt R bbbt bbb bbbt bbbt nne e 71
B IVIAINTENANCE ..ccereeeeesausmnnreesesaaasssmnnreeesaasassmnnneeesaassasmmnreeeeaassssmmnseeseesssssannrneesesasssaannenenesasssasnnnnenesesssssnnnnnneeesssssnnn 72

8.1 Fail-Safe Operation

8.2 Troubleshooting

SRS OA 1= g o N (g ST =T T OO U PP PR PRPPRRPRON 73
L = 0 74

9.1 Field Of VIEW CAICUIALON ...ttt ettt e e et e e e Rt e e e R e b e E e R e h oo R e b e e R e b e e E e e h e e e e e e e e e e e e sb e e e e sneeeesresnesrenrenre e 74

9.2 AvoIidance Of CONAENSAION ............oiiii e b bbb b b s h e b bbb e b e bbb sa e sa e sne e sre e 75

9.3 Determination Of EMISSIVILY ........coiuiiiiit it bbbt bbbt a et eh et oh e o b e oo b e e b e e b e e b e e et e e ae e ehe e nhe e s b e e e b e e bt et e bt eneean e 76

9.4 TyPICaAl EMISSIVILY VAIUES ...ttt ettt e e h e e et Rt E e e E e E e R e b b e R Rt e b E e b et e e e e e nbese e seesnesneenesrennenre e 76

1.800.561.8187 www. TG com information@itm.com



List of Tables

Table Page
Table 7-1: Available Ethernet POE Cables ........coo ittt e e e e s 39
Table 7-2: Available Power SUpPly CabIes ........cocuuiiiiiiii e 40
Table 8-3: TroUDIESNOOLING ......eeiiiiiii ettt e eab e e e b e e e aat et e e rne e e e s enneee s 72
Table 9-4: Minimum device tempPeratures [PC/F] .....uuiiii et e e e et e e e e e e e eaaraaeeas 75

1.800.561.8187 www. TG com information@itm.com



List of Figures

Figure Page
Figure 1-1: Front and Rear View of ThermoView Series infrared Cameras ...........cccccevreeeiieeeesiee e 14
Figure 1-2: AVaIlable MOGEIS.......o.uiiiiiiiee ettt e bt e e e bt e e e ab et e s aane e e e anaeee s 15
Figure 1-3: System Architecture for Multiple Cameras and I/O MOdUIES.............ccooiiiiiiiiiiiiiiiiie e 16
Figure 2-1: Dimensions of ThermMoVIEW TVAD ........ooo ittt s e e st e e e et e e e enneeeeaneeee s 20
Figure 5-1: Field of View for the CamMera ...........oouiiiiiiii et e e e e et e e s enneee e s nnneee s 23
Figure 5-2: Principal Cabling of Ethernet and POWEr SUPPIY ........oooiiiiiiiiiiiiiie e 24
Figure 5-3: Connecting the Ethernet M12 Cable to the Camera ...........cooiiiiiiiiiiii e 25
Figure 6-1: LED Status INAICATON ........ciieiiie e e e st e e e et e e s s e e e et e e e eanteeeeenneeeeanneeeenn 28
Figure 6-2: Web Server APPIICALION .........ooi i e e e e et e e s s e e e e e e e e e antee e e eneeeeaenneeenn 30
Figure 6-3: Dialog Box for Uploading NEW FirMWare .............coiiiiiiiiiiii et 31
Figure 6-4: Dialog Box for the Network Configuration .............coouiioiiii i 31
T [ LI AT To [ IR =T o PR 34
(o [ I Y Lo =T o PP 35
FIGUIE 7-3: T@IE LENS 4X ..ottt ettt bttt et e e e b et e e eab e e e e e abb e e e enbe e e e anneeeesnneee s 36
(o [U LR |V = Tod o B =T oL PP SO PPOTPPPRPI 37
T 18 LIt 1V =Tt {03 = o PP 37
Figure 7-6: Exemplary Ethernet POE LT CabIe ........coociiiiiiiiieeieee et e et e e sneeee s 39
Figure 7-7: Pin ASSIGNMENt (FIONT VIBW) ......iiiiiiiiiie ittt sttt e e nne e s 39
Figure 7-8: POWET SUPPIY CaDIE .......oooeeiiiiiiee et st e et e et e e e e s nneee s 40
T 18 LI R 1T 1U | S PSR 40
Figure 7-10: EENEINEt CabIE......coo ittt e et e e st e e e e st e e s st e e e snneeeeeanseeeeenneeeeaneeeenn 41
Figure 7-11: ETthernet Cable SOOI ...ttt e s 41
Figure 7-12: PoE Injector for Office ENVIFONMENTS .........cooiiiiiiiii e 43
Figure 7-13: PoE Injector for Industrial ENVIFONMENTS ...........oiiiiiiiieie e 44
(o [ LI S I g 1Y 1] o] o T PR 44
Figure 7-15: INndustrial POWEr SUPPIY .........ooiiiiiiii et 46
Figure 7-16: Fiber Optic 10 Ethernet CONVEIET ........coouiii i 47
(o [ LI I A 0 1Y 1] o] o T PR 47
Figure 7-18: EtherNet SWItCH.........ooi i e e e e e e e e e e e e e s e anra e e e e e e s eannnaeeeas 49
FIQUIE 7-19: DIMENSIONS ...ttt e e e ettt e e e e ettt e e e e e st e e e e eeeeeasataeeeeeeeesassseeeaaaeesassssaeeeaeesaassssaeeaaeeseannnsseneas 49
Figure 7-20: MOUNTING BASE .......eeiiiiiiiiieii ettt et e e e e e ettt e e e e e e e aaee e e e e e e s e nnneeeeeaeeeaannnneeeas 53
Figure 7-21: AIF PUIGE COIIAT ... ettt e e e e e s ettt et e e e e e s naaee e e e e e e e e nnnseeeeaaeeaannnneeeas 54
Figure 7-22: Water COOlING ENCIOSUIE ........coiiiiiiiiiiiiee ettt e e e e sttt e e e e s e ae e e e e e s e snnsaeeeeeeseennnseeeeas 56
Figure 7-23: ProteCtive ENCIOSUIE ...........eiiiiiiie ettt ettt e e e e e et e e e e e s e antbeeeeeeeeennsaeees 58
FIQUIE 7-24: DIMENSIONS ...ttt e oottt e e e e e ettt et e e e e e e e ate e et eee e e e e neeeeeeeeaeeaansaseeeaaeesaannnseeeeaaeeaannnnnneeas 59
Figure 7-25: OUAOOTr ENCIOSUIE ..ottt ettt e e e e e e et et e e e e e e s naaee e e e e e e e eanneeeeeaeeeeaannenneeas 64
FIQUIE 7-26: DIMENSIONS .....cciiieitiiie e e e ettt e e e e e ettt e e e e e sttt eeeeeeasstaeeeeeeeesassseaeaaeeesaassssaeeeaeesaassssseneaeeseannnsenees 65
Figure 7-27: SWIVEI BraCKe! ........oooiiiiiiiieiiiie ettt e e e e e s et e e e e e e s et e e eeeee s e ssnsaeeeaeeseannsneeeas 69
FIgure 7-28: JUNCHON BOX ...ttt ettt e oo ettt e e e e e e e nt e ee e e e e e e e e naaeeeeaaae s e nnnneeeeaaeeaannnnneeeas 70
Figure 7-29: ProteCtive WINAOW ...ttt ettt et e e e e e et e e e e e e e e nneb e e e e e e e eannnneeeas 71

1.800.561.8187 www. TG com information@itm.com



Figure 9-1: Field of View Calculator for the Camera ............ceoiiiiiiiiii e 74

1.800.561.8187 www. TG com information@itm.com



Compliance Statement

The device complies with the requirements of the European Directives:
EC -  Directive 2014/30/EU — EMC
EC -  Directive 2011/65/EU — RoHS I

EN 61326-1: 2013 Electrical measurement, control and laboratory devices -
Electromagnetic susceptibility (EMC)
EN 50581: 2012 Technical documentation for the evaluation of electrical products with respect to

restriction of hazardous substances (RoHS)

Electromagnetic Compatibility Applies to use in Korea only. Class A Equipment
(Industrial Broadcasting & Communication Equipment)

This product meets requirements for industrial (Class A) electromagnetic wave
equipment and the seller or user should take notice of it. This equipment is intended
for use in business environments and is not to be used in homes.
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Safety Information

This document contains important information, which should be kept at all times with the instrument during its
operational life. Other users of this instrument should be given these instructions with the instrument. Eventual
updates to this information must be added to the original document. The instrument can only be operated by trained
personnel in accordance with these instructions and local safety regulations.

Acceptable Operation

This instrument is intended only for the measurement of temperature. The instrument is appropriate for continuous
use. The instrument operates reliably in demanding conditions, such as in high environmental temperatures, as
long as the documented technical specifications for all instrument components are adhered to. Compliance with
the operating instructions is necessary to ensure the expected results.

Unacceptable Operation
The instrument should not be used for medical diagnosis.

Replacement Parts and Accessories
Use only original parts and accessories approved by the manufacturer. The use of other products can compromise
the operation safety and functionality of the instrument.
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Safety Symbol | Description

Read all safety information before in the handbook

Hazardous voltage. Risk of electrical shock.

Warning. Risk of danger. Important information. See manual.

Protective conductor terminal

Switch or relay contact

DC power supply

JT_ Earth (ground) terminal
o o
v

c € Conforms to European Union directive.

Disposal of old instruments should be handled according to professional and
environmental regulations as electronic waste.

|
IP67 International Ingress Protection Marking

(> ' China RoHS
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To prevent possible electrical shock, fire, or personal injury follow these guidelines:

¢ Read all safety information before you use the product.

e Use the product only as specified, or the protection supplied by the product can be
compromised.

¢ Do not use the product around explosive gases, vapor, or in damp or wet environments.

e Carefully read all instructions.

¢ Do not use and disable the product if it is damaged.

¢ Do not use the product if it operates incorrectly.

¢ Do not apply more than the rated voltage between the terminals or each terminal and earth
ground.

¢ Incorrect wiring can damage the sensor and void the warranty. Before applying power, make
sure all connections are correct and secure!

e To prevent possible electrical shock, fire, or personal injury make sure that the sensor is
grounded before use.

e Have an approved technician repair the product.

e The metallic enclosure of the sensor is not necessarily earthed by installation. At least one of the
following safety measures must be met to minimize the danger of electrostatic charges:
o Earth grounding of the cable shield
o Installing the unit’s metallic enclosure on an earth grounded mounting bracket or on any other

grounded bases

o Protect the operator from electrostatic discharge

1.800.561.8187 www. TG com information@itm.com



ThermoView® TV40 Series
Users Manual, Rev. 1.3, Oct 2019

1 Description

The ThermoView Series infrared cameras are rugged thermal imagers designed for industrial process control
applications in demanding industrial environments. An IP67 rating for the housing is provided if the camera
operates with the standard lens and has no external add-on lens attached. All ThermoView infrared cameras are
non-contact, highly sensitive infrared thermal imagers with software controlled variable focus capability. In addition,
a visible light camera is integrated in the front housing to support the sighting functionality.

The infrared radiation, emitted from measured objects, is detected and converted into an electrical signal by a two-
dimensional uncooled focal plane array detector. After this, the amplified analog temperature signal is converted
into a digital signal, which can be displayed and analyzed as a colored thermal image using a PC software.

The ThermoView infrared cameras are equipped with the interface standard GigE Vision for high-performance
industrial cameras. It supports Power over Ethernet (PoE) which combines a high-speed data transmission with
the power supply of the camera even over longer distances.

Figure 1-1: Front and Rear View of ThermoView Series infrared cameras

Pin code for
automatic lens
detection
Infrared
Lens
/ Bayonet thread

for add-on lens

Visible Light
Camera

Status

WiFi ant
iFi antenna LED

(not supported) \

Power supply

1 GBit/s Ethernet PoE
M12 connector, 8 pin \ /

14
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Description 1
Available Models

1.1 Available Models

The following ThermoView TV40 model variants are available.

Figure 1-2: Available Models

Field of View
Horizontal x Vertical

Infrared Resolution

Temp Range

Lens Type

Standard Lens 34° x 25.5° Software controlled
0.75 x Wide 45° x 34° Software controlled
Tv43 -;I‘(‘)tto;fggog 320 x 240 2 xTele 17° x12.7 Software controlled
(14to ) 4 x Tele 8.5° x6.3° Software controlled
Macro-Lens 7.8 x4.1 mm fixed at 11 mm
(0.31x0.16 in) (0.42in)
Standard Lens 34° x 25.5° Software controlled
0.75 x Wide 45° x 34° Software controlled
TV46 -;I‘(‘)ttgélfggo'(:) 640 x 480 2 x Tele 17° x12.7 Software controlled
( ) 4 x Tele 8.5° x6.3° Software controlled
11 x 8.2 mm fixed at 11 mm
Macro-Lens (0.43 x 0.32 in) (0.42 in)
TV4 X X - XX - X
Series Model Temp Range Software Frame Rate
3 L TL 0
320 x 240 pixels -10 to 1200°C ThermoView Lite Software 60 Hz
(14 to 2192°F)
6 TV 1
640 x 480 pixels ThermoView Software 9 Hz

Example: TV43L-TV-0

1.800.561.8187

| § |
www. 1
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ThermoView® TV40 Series
Users Manual, Rev. 1.3, Oct 2019

1.2 System Architecture

Figure 1-3: System Architecture for Multiple Cameras and I/O Modules

Windows Computer
with ThermoView Software

,—l

Ethernet Communication

(optional Fiber Optic) PoE Ethernet Switch
Digital I/O Analog I/0 TV43 Camera TV46 Camera

16
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Measurement Specification

2 Technical Data

2.1 Measurement Specification

Temperature Range -10°C to 1200°C (14°F to 2192°F)
Spectral Response 8to 14 ym
Detector, infrared uncooled focal plane array (micro bolometer)
Resolution
TVA43, infrared 320 x 240 pixels (76,800 pixels), 12 ym pitch
TV46, infrared 640 x 480 pixels (307,200 pixels), 12 ym pitch
TV43/TV46, visible 640 x 480 pixels
Frame Rate
TV43, infrared 9 Hz or 60 Hz (frames per second)
TV46, infrared 9 Hz or 60 Hz (frames per second)

TV43/TV46, visible 15 Hz (frames per second)
Thermal Time Constant 12 ms (90%)
Accuracy' 1 2°C or + 2% of reading (whichever is greater)
Minimum Detectable Temperature Difference

NETD 50 mK at 30°C (86°F) measuring temperature
Emissivity Correction 0.10to 1.00

' at ambient temperature 25°C (73°F), emissivity = 1.0 and calibration geometry
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2.2 Optical Specifications

The following optical specification is based on the theoretical calculated spot size derived on the pitch of the camera
detector array and the lens focal length. Typically, for accurate temperature measurements, the target area needs
to be larger than that determined by the calculated theoretical spot sizes, which corresponds to 3 x 3 pixels.

For more technical information on the add-on lenses, see section 7.1 Add-on Lenses, page 33.

2.2.1 Standard Lens

Field of View (FOV) 34° x 25.5° (horizontal x vertical)
Instantaneous Field of View (IFOV) 1.9 mrad (1 pixel)

Measurement Field of View (MFOV) 5.6 mrad (3 x 3 pixel)

Focus Range (infrared) 152 mm to « (0.5 ft to =)

Focus, fixed (visible) 600 mm (1.96 ft)

Table 2-1: Spot Sizes for Standard Lens

Measuring distance Thermal image (H x V) Minimum d;tep(::::)le spot size Minimurr(lsrr:(e:spl:)r(zll'?ent area
0.3 m (1 ft) 0.183 x 0.136 m (0.6 x 0.5 ft) 0.6 mm (1.9 mil) 1.7 mm (1.9 mil)
0.5m (1.6 ft) 0.306 x 0.226 m (1 x 0.7 ft) 0.9 mm (3 mil) 2.8 mm (8.9 mil)
1.0 m (3.3 ft) 0.611 x0.453 m (2 x 1.5 ft) 1.9 mm (6.1 mil) 5.6 mm (18.4 mil)
5.0 m (16 ft) 3.06 x2.26 m (9.8 x 7.2 ft) 9.3 mm (29.7 mil) 27.8 mm (89 mil)
10 m (33 ft) 6.11 x4.53 m (20.2 x 14.9 ft) 18.5 mm (61.2 mil) 55.6 mm (183.6 mil)
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2.3 Electrical Specifications

Digital Interface GigE Vision (full duplex, 1000 Mbit, TCP/IP, UDP, http-server)
Power Supply 12 - 26 VDC, + 5%
Power over Ethernet (IEEE 802.3at), max 25.4 W
Power Consumption 16 W (max)
LED lights green at power supply ON

2.4 PC Specifications

1x TV46 camera Processor: x64 architecture
two-core with 3 GHz per core or four-core with 2 GHz per core
RAM: 6 GB
Hard disk: 20 GB free space, 7200 RPM HDD or an SSD
Display: 1920x1080 resolution (minimum - 1280x768)
Gigabit Ethernet LAN adapter

2x TV46 cameras Processor: x64 architecture, four-core with 3 GHz per core or similar
RAM: 8 GB
Hard disk: 20 GB free space, 7200 RPM HDD or an SSD
Display: 1920x1080 resolution (minimum - 1280x768)
Gigabit Ethernet LAN adapter

2.5 Environmental Specifications

Ingress Protection IP67 (IEC 60529)
IP54 in combination with an add-on lens
Operating temperature -10°C to 50°C (14°F to 122°F)
Storage temperature -20°C to 70°C ( -4°F to 158°F)
Humidity 10% to 95%, non-condensing
Shock resistance IEC60068-2-27: 50 g, 6 ms, 3 axes
Vibration resistance IEC60068-2-26: 3 g, 11 — 200 Hz, 3 axes
Warm up Period 5 min
Material Aluminum, bright dipped, anodized, clear coated
Weight approx. 1 kg (2.2 Ib)
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2.6 Dimensions

Figure 2-1: Dimensions of ThermoView TV40

2.7 Scope of Delivery

The scope of standard delivery includes the following:

20
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User Manual and Quickstart stored in the camera memory
Metal sealing connector caps (for Gigk and power connectors)
Printed version of Safety Data Sheet & Quickstart
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3 Basics

3.1 Measurement of Infrared Temperature

All surfaces emit infrared radiation. The intensity of this infrared radiation changes according to the temperature of
the object. Depending on the material and surface properties, the emitted radiation lies in a wavelength spectrum
of approximately 1 to 20 um. The intensity of the infrared radiation (heat radiation) is dependent on the material.
For many substances, this material-dependent constant is known. This constant is referred to as the emissivity
value.

Infrared cameras are optical-electronic sensors. These sensors are sensitive to the emitted radiation. Infrared
cameras consist of a lens, spectral filter, sensor array, and an electronic signal processing unit. The task of the
spectral filter is to select the wavelength spectrum of interest. The sensor converts the infrared radiation into an
electrical signal. The connected electronics processes this signal for further analysis. The intensity of the emitted
infrared radiation is thereby used to determine the temperature of the target. Since the intensity of the infrared
radiation is dependent on the material, the appropriate emissivity can be selected on the sensor.

The biggest advantage of the infrared camera is its capability for the contactless determination of target surface
temperatures. Consequently, surface temperatures of moving or hard to reach objects can be easily measured.

3.2 Emissivity of Target Object

To determine the emissivity of the target object, see section 9.4 Typical Emissivity Values, page 76. If emissivity
is low, measured results could be falsified by interfering infrared radiation from background objects (such as
heating systems, flames, fireclay bricks, etc. located close beside or behind the target object). This type of problem
can occur when measuring reflective surfaces and very thin materials, such as plastic film and glass.

This measurement error can be reduced to a minimum, if care is taken during installation and the camera is
shielded from these reflecting radiation sources.
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4 Environment

4.1 Ambient Temperature

Without water cooling, the ThermoView camera is designed for ambient operating temperatures between -15 to
50°C (5 to 122°F). With water cooling equipment, it can be used in environments at higher temperatures.

By forcing water circulation, it is possible to maintain cooled internal housing temperatures. It helps to verify the
flow capacity needed and cooling water temperature before proceeding with the installation. It is also necessary to
verify the environmental temperature and install the housing at the correct distance from the heating source.

Note that too cold water can cause condensation, which can lead to damage in the device, see section
9.2 Avoidance of Condensation, page 75.

4.2 Atmospheric Quality

If the lens gets dirty, infrared energy will be blocked and the instrument will not measure accurately. It is good
practice to always keep the lens clean. The air purge collar accessory helps keep contaminants from building up
on the lens, see section 7.3.2 Air Purge Collar (A-TV-AP), page 54. If you use air purging, make sure a filtered air
supply with clean, dry air at the correct air pressure is installed before proceeding with the installation.

4.3 Protection

The ThermoView camera without any attached add-on lens complies with the international protection standard
IP67. Please note, that the international protection class of IP67 must be downgraded to IP54, if an external add-
on lens is attached. Such lenses are not watertight or splash-proof and don’t resist harsh environment conditions.

Note that effectiveness against splashing under IP67 is possible only, if terminal caps are in place and all external
connectors are connected and comply to IP67 too. To retain the given IP67 protection class, please inspect
periodically all seals of the waterproof connectors and end caps.

4.4 Electrical Interference
To minimize electrical or electromagnetic interference or noise, please be aware of the following:

e Mount the instrument as far away as possible from potential sources of electrical interference, such as
motorized equipment, which can produce large step load changes.

e Use shielded wire for all input and output connections.

e For additional protection, use conduit for the external connections. Solid conduit is better than flexible
conduit in high-noise environments.

e To avoid ground loops, make sure that only ONE POINT is earth grounded, either at the instrument or at
the power supply.

Note
When installing the ThermoView camera, check for any high-intensity discharge lamps or heaters that may

be in the field of view (either background or reflected on a shiny target)! Reflected heat sources can cause a
sensor to give erroneous readings.
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5 Installation

Risk of Personal Injury

When this instrument is being used in a critical process that could cause property damage and
personal injury, the user should provide a redundant device or system that will initiate a safe
process shutdown in the event that this instrument should fail.

5.1 Positioning

Sensor location depends on the application. Before deciding on a location, you need to be aware of the ambient
temperature of the location, the atmospheric quality of the location, and the possible electromagnetic interference
in that location. If you plan to use air purging, you need to have an air connection available. Wiring and conduit
runs must be considered, including computer wiring and connections, if used.

5.2 Distance to Object

The camera provides different lens models to accommodate a wide range of applications. Each individual lens
provides different thermal images (Field of View) and minimum detectable pixel sizes (Instantaneous Field of View).
The optical diagram below shows the principal graphical representation for measuring distance over the field of
view. The manufacturer provides a tool for calculating image sizes, see section 9.1 Field of View Calculator,

page 74.
Figure 5-1: Field of View for the Camera
Thermal Image
(Field of View)
Minimum detectable spot size
(Instantaneous Field of View)
5.3 Focusing

After the camera has been mounted, it is important to make sure that the optimum focus has been established for
the given mounting distance. It is important to focus the camera correctly to obtain the sharpest image of the target
you wish to view. The motorized focus of the ThermoView camera can be set via the PC software or the built-in
web server application.

If the installation distance changes later, it must be ensured that the focus distance is adjusted accordingly.

5.4 Mounting

The camera installation requires the most planning effort. The camera needs to be accurately mounted in
relationship to the target. Adjustments to align the camera with the target may have to be designed into the camera
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mounting to provide the required alignment accuracy. Avoiding or removing physical mounting limitations and
obstructions in the camera’s optical path, may also be required.

5.5 Network

The number of cameras in a network is only limited by the PC performance (required frames per second fps). This
means the need to consider the speed capability of the network card for transmitting the data and the performance
of the CPU for processing and displaying all data. For example, it would be possible to network 32 cameras or
maybe more cameras at 1 fps.

5.6 Cabling

Figure 5-2: Principal Cabling of Ethernet and Power Supply

Note
Before connecting and disconnecting any connector, make sure that the device is unpowered!

5.6.1 Ethernet M12 Cable
To connect the Ethernet M12 cable, follow the steps below:

e Remove the rear metal sealed connector cap for the M12 connector at the rear side of the ThermoView
camera body

e Attach the male M12 cable plug (2) straight into the female terminal (1) by turning the outer mounting
thread (3) in clockwise direction

e Attach the RJ45 connector at the other end of the cable to the related device, like Ethernet switch,
computer, fiber optic converter or PLC.
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Figure 5-3: Connecting the Ethernet M12 Cable to the Camera

Ethernet cables offered by the manufacturer can be found as electrical accessories, see section 7.2.1 Ethernet
PoE Cable (A-CB-xx-M12-W08-xx), page 39.
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5.6.2 Power Supply Cable

To connect the power supply cable, follow the steps below:
e  Connect the power connector to the camera
o Tighten the outer nut of the female connector

e  Supply the open pig tail ends with power (12 — 26 VDC). Take care about the right polarity and connect
the brown wire to Ground (-) and the white wire to +VDC.

e Please leave socket 2 (black wire) at the counter end unwired.

Note
Be very careful in wiring the pig tailed end of the power cable — making sure that the conductor colors on the
cable match the correct terminals on the power supply!

Note
The cable shield must be connected to earth ground!

Note
The external power supply should be in the range of 12 to 26 VDC and must not exceed 26 VDC!

Power supply cables offered by the manufacturer can be found as electrical accessories, see section 7.2.2 Power
Supply Cable (A-CB-xx-PS-xx), page 40.

A power supply offered by the manufacturer can be found as electrical accessories, see section 7.2.7 PoE Injector
Industrial (A-TV-POE2), page 44.
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GigE Vision Communication

6 Operation

6.1 GigE Vision Communication

The GigE Vision communication is based upon the very fast Gigabit Ethernet (GigE) link, which allows data rates
of up to 125 MB/s over cable runs up to 100 m (328 ft.). For digital cameras, especially in the professional image
processing domain, is GigE the first-class interface. Even complex installations with multiple cameras are easy
feasible and allow a wide support for many devices.

In general, a Gige compliant camera can be powered over the GigE interface (PoE). An additional power supply
isn’'t needed, if a specific PoE injector or PoE switch is used to power the camera via the data cable.

Besides the clear defined physical GigE interface, the GigE Vision standard enhancement exists, to define specific
data protocols, data frames, register sets and communication rules. The clear and logical implementation of the
GigE Vision standard eases the integration into all image processing software programs via specified software
libraries. Such proceeding allows an easy and cost-effective way to exchange a GigE Vision compatible camera
by another GigE Vision compliant one, without changing the software application.

The advantages of the GigE interface are:

¢ High data rates of up to 125 MB/s

Reusability of existing Ethernet structure

Cable length up to 100 m (328 ft.)

Easy integration into image processing software by using of libraries
High degree of standardization by GigE and GigE Vision standards
PoE-functionality: power the camera over the Ethernet data cable
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6.2 LED Status Indicator

The ThermoView camera has a built-in multi-color LED in the rear panel, which indicates the current health and
alarm status.

Figure 6-1: LED Status Indicator

LED
Status
Indicator

The LED patterns are:

1. Blinking yellow — Booting

Solid yellow — Loading operating system

Solid green — No errors, IP address obtained and Ethernet cable connected
Blinking red — Various errors (can’t talk to engine)

Blinking green — Flash memory being updated

Solid blue — Shutter closed

Solid red — Over ambient temperature

NooaksoN

Please note that the camera displays these patterns in a priority order, higher numbered events mask lower
numbered events. So, for example, the camera is connected to Ethernet (solid green) but have an over-
temperature condition. In that case, the LED displays a solid red until the over-temp condition is cleared, then the
LED would display solid green.
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6.3 Shutter

The camera is equipped with an internal lens shutter. The shutter closes automatically required for a reference
recalibration to improve camera performance. It is not a substitute for a factory blackbody calibration. With the
shutter closed, no temperature measurements are taking place.
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6.4 Web Server Application

The ThermoView camera is equipped with an onboard web-server. Several information is available and will be
displayed using a standard web browser. Furthermore, several settings can be initiated and transferred to the
imager. Itis possible to display or set the device IP address, to modify the focus of the infrared camera or to upload
a new firmware. Of course, there are two screen domains for displaying the infrared camera image on the upper
screen domain and the visible light camera image on the lower screen domain.

6.4.1 Establishing Communication

For accessing the camera web interface, a standard web browser can be used. For that, you need to know current
IP address of the camera.

In case that the camera’s IP address is unknown it can be obtained by following the steps below:

e  Start the ThermoView software and establish the connection to the camera. Note the current IP address
of the camera. The ThermoView software is available for download from the web site of the manufacturer.

e Quit the ThermoView software and open the web browser.

e Type the noted IP address in the address line of the browser.

e A screen similar to the one below indicates a successful established communication.

Figure 6-2: Web Server Application

6.4.2 Camera Info

The <Camera Info> menu box displays several information regarding important camera data such as manufacturer,
serial number, firmware revision number, current temperature range, pixel resolution, frame rate, and internal case
temperature. The <Temperature Range> menu is the only user changeable parameter allowing to switch between
<temperature sub range>, <temperature full range>, and <auto>. In the <auto> mode, the camera automatically
switches to the best fitting range depending on the measured minimum and maximum temperatures.

6.4.3 Camera Access

The <Camera Access> menu box provides three clickable buttons which behave as following described.

<Upload Firmware> — opens a dialog box which allows to browse for a new firmware file. Contact the TechSupport
team for getting latest firmware file available.
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Figure 6-3: Dialog Box for Uploading new Firmware

<Download from Camera> — opens a file explorer which allows you to download important camera related files
such as the installation file for the ThermoView Software and for the ThermoView Software light as well as the
firmware file.

<Restart Camera> — forces the camera to reboot. Please note, most of the parameters set by the browser are lost
after a reboot and must be reset (e.g., emissivity).

6.4.4 Network Configuration

The <Static Ethernet IP> menu entry provides information on the current network configuration settings. Clicking
on the <Configure Ethernet IP> button opens the following dialog box:

Figure 6-4: Dialog Box for the Network Configuration

<IP Configuration> — changes the camera network setting in its parameters <IP address>, <Subnet Mask>, and
<Default Gateway>.

The camera’s <IP address> is not free of choice: It must be unique in the network, meaning that no other device
in the network (including the PC network adapter) may run at the same IP address.

The <Subnet Mask> defines the interpretation of the IP address. A typical setting is 255.255.255.0.
The <Default Gateway> must not be the same as the <IP Address>.

<Assign Static IP> — clicking on that button forces the camera to quit the <Dynamic IP> mode (DHCP) and to
activate the <Static IP> mode by taking over the parameters given under <IP configuration>. A changed network
setting requires a reboot of the camera.

<Revert to Dynamic IP> — switches the camera back to the <Dynamic IP> mode (DHCP).
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6.4.5 Focus Control

The camera is equipped with a motorized focus. The focus setting is applied to the infrared image only. Use the
handwheel control to get a sharp image. Clicking on the + and — buttons allows a precise finetuning of the focus
control.

6.4.6 Field of View

<Parallax> — this option brings the visual image as well as possible into the area of the infrared image.

<Full> — this option provides the maximum field of view for the visible camera.

6.4.7 Temperature Unit

This menu allows to toggle between Celsius and Fahrenheit.

6.4.8 Emissivity

<Emissivity> — changes the global emissivity. The global emissivity is used to correct the temperature reading of
the target. The target may read lower than its true temperature, due to the target emissivity being less than 1.

<BG Temp (c)> — compensates the background temperature (BG) of the surrounding area that might be in the
field of view. When the target's emissivity is less than 1, the background temperature can interfere with
measurement accuracy. The error is reduced by accurately setting the background temperature. Sometimes it is
not possible to completely reduce background induced errors because there could be various background objects
of different temperatures reflecting off the target. The best way to minimize these errors is to shield the target as
best as possible from stray radiation paths.

<Transmission> — there could be something in the optical path, such as a window that absorbs a percentage of
the infrared radiation before it gets to the camera. The transmission value is an adequate correction factor to
compensate that effect.
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7 Accessories

A full range of accessories for various applications and industrial environments are available. Accessories include
items, that may be ordered at any time and added on-site.

7.1 Add-on Lenses
All available add-on lenses are not water tight and have a degraded IP54 rating. There is no need to change the
transmission factor in the camera with an added add-on lens.

Please note that attached add-on lenses can restrict the function of the camera. So, the add-on lens could partially
obstruct the visible light camera so it is nearly fully covered and can’t be used for sighting support. Also, air purge
and enclosures cannot be fully utilized, see table below.

Table 7-1: Add-on Lenses and Accessories

Air Purge Watler Protective Outdoor Visual
Cooling
Collar Enclosure Enclosure Camera
Enclosure
Standard lens ‘ \/ \/ \/ \/ \/
i
Wide Lens 0.75x X X v v v
d
Tele lens 2x ‘ X X X v X
q N
Tele lens 4x X X X X X
1 a
Macro lens X X X X X
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7.1.1 Wide Lens 0.75x

Field of View (FOV) 45° x 34° (horizontal x vertical)
Instantaneous Field of View (IFOV) 2.5 mrad (1 pixel)
Measurement Field of View (MFOV) 7.4 mrad (3 x 3 pixel)

Focus Range (infrared) 152 mm to « (0.5 ft to =)
Focus, fixed (visible) 600 mm (1.96 ft)

Table 7-2: Spot Sizes for Wide Lens 0.75x

Measuring distance Thermal image (H x V) Minimum d(e:ept:::tl))le spot size Minimun;3nle:spti1;ee:1)1ent area
0.3m (1ft) 0.249 x 0.183 m (0.8 x 0.6 ft) 0.7 mm (2.5 mil) 2.2 mm (7.4 mil)
0.5m (1.6 ft) 0.414 x 0.306 m (1.3 x 1 ft) 1.2 mm (3.9 mil) 3.7 mm (11.8 mil)
1.0 m (3.3 ft) 0.828 x 0.611 m (2.7 x 2 ft) 2.5 mm (8.1 mil) 7.4 mm (24.3 mil)
5.0 m (16 ft) 4.14 x 3.06 m (13.3 x 9.8 ft) 12.3 mm (39.3 mil) 36.8 mm (117.8 mil)
10 m (33 ft) 8.28 x6.11 m (27.3 x 20.2 ft) 24.5 mm (81 mil) 73.6 mm (243 mil)

Figure 7-1: Wide Lens
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7.1.2 Tele Lens 2x
Field of View (FOV)

Instantaneous Field of View (IFOV)

Measurement Field of View (MFOV)

Focus Range (infrared)
Focus, fixed (visible)

17° x 12.7° (horizontal x vertical)

0.9 mrad (1 pixel)
2.8 mrad (3 x 3 pixel)

406 mm to « (1.3 ft to «)
600 mm (1.96 ft)

Table 7-3: Spot Sizes for Tele Lens 2x

Measuring distance ‘ Thermal image (H x V) Minimum datici;aet:)le spot size Minimunzsn;e:splij;zrlw;ent area
0.5m (1.6 ft) 0.149x 0.111 m (0.5 x 0.4 ft) 0.5 mm (1.5 mil) 1.4 mm (4.5 mil)
1.0 m (3.3 ft) 0.299 x 0.223 m (1 x 0.7 ft) 0.9 mm (3.1 mil) 2.8 mm (9.2 mil)
5.0 m (16 ft) 1.49x1.11 m (4.8 x 3.6 ft) 4.6 mm (14.8 mil) 13.9 mm (44.5 mil)
10 m (33 ft) 2.99x2.23m (9.9 x 7.3 ft) 9.3 mm (30.6 mil) 27.8 mm (91.8 mil)

1.800.561.8187

Figure 7-2: Tele Lens 2x

| § |
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7.1.3 Tele Lens 4x

Field of View (FOV) 8.5° x 6.3° (horizontal x vertical)
Instantaneous Field of View (IFOV) 0.5 mrad (1 pixel)
Measurement Field of View (MFOV) 1.4 mrad (3 x 3 pixel)

Focus Range (infrared) 2540 mm to « (8.3 ft to «)
Focus, fixed (visible) 600 mm (1.96 ft)

Table 7-4: Spot Sizes for Tele Lens 4x

Measuring distance Thermal image (H x V) Minimum d(e:ept:::tl))le spot size Minimun;3nle:spti1;ee:1)1ent area
3.0m (9.8 ft) 0.446 x 0.330 m (1.5 x 1.1 ft) 1.4 mm (4.5 mil) 4.2 mm (13.6 mil)
5.0m (16 ft) 0.74 x 0.55 m (2.4 x 1.8 ft) 2.3 mm (7.4 mil) 7 mm (22.3 mil)
10 m (33 ft) 1.49x1.1m (4.9 x 3.6 ft) 4.6 mm (15.3 mil) 13.9 mm (45.9 mil)

Figure 7-3: Tele Lens 4x
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7.1.4 Macro TV43
Field of View (FOV) 16.7° x 12.5° (horizontal x vertical)
Focus, fixed (infrared) 10.8 mm to = (0.42 in to «)

Table 7-5: Spot Sizes for Macro TV43

Measuring distance Thermal image (H x V) Minimum detectable spot size Minimum measurement area

(1 pixel) (3 x 3 pixel)

10.8 mm (0.42 in) 7.8 x4.1 mm (0.31 x0.16 in) 17 pum (0.67 mil) 51 um (2 mil)

Figure 7-4: Macro Lens

7.1.5 Macro TV46
Field of View (FOV) 23.8° x 17.8° (horizontal x vertical)

Focus, fixed (infrared) 10.8 mm to = (0.42 in to «)

Table 7-6: Spot Sizes for Macro TV46

Measuring distance Thermal image (H x V) Minimum detectable spot size Minimum measurement area

(1 pixel) (3 x 3 pixel)
10.8 mm (0.42 in) 11 x 8.2 mm (0.43 x 0.32 in) 12 um (0.47 mil) 36 pum (1.4 mil)

Figure 7-5: Macro Lens
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7.2 Electrical Accessories

The following electrical accessories are available:

e Ethernet PoE Cable (A-CB-xx-M12-W08-xx)
e Power Supply Cable (A-CB-xx-PS-xx)

e Ethernet Cable (A-CB-LT-RJ45-25)

e Ethernet Cable Short (A-CB-LT-RJ45-03)

e  Fiber Optic Cable (A-CB-FO-xxx)

e PoE Injector (A-TV-POE1)

e  PoE Injector Industrial (A-TV-POE2)

e Power Supply DIN Rail (A-PS-DIN-24V)

e Fiber Optic to Ethernet Converter (A-CON-FO-RJ45)
e Ethernet Switch (A-CON-SW)

e |/O Modules
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7.2.1 Ethernet PoE Cable (A-CB-xx-M12-W08-xx)

The Ethernet PoE cable comes with an eight-pin male M12 connector, assigned to the cameras rear eight-socket
female M12 connector. The corresponding end of the Ethernet PoE cable is equipped with a general RJ45 snap-
in connector. The cable is about 7 mm (0.3 in) in outer diameter.

The LT version of the cable withstands ambient temperatures up to 80°C (176°F), the HT version withstands
ambient temperatures up to 165°C (329°F).

In case of using PoE (Power over Ethernet) to supply the imager with power, the needed power is injected over
the existing data wires.

For information about installation, see section 5.6.1 Ethernet M12 Cable, page 24.

Figure 7-6: Exemplary Ethernet PoE LT Cable

Figure 7-7: Pin Assignment (Front View)

RJ45 Plug M12 Plug

Table 7-1: Available Ethernet PoE Cables

PIN Length Ambient Temperature
A-CB-LT-M12-W08-07 | 7.5m (25 ft) 80°C (176°F)
A-CB-LT-M12-W08-25 | 25m (82 ft) 80°C (176°F)
A-CB-LT-M12-W08-50 | 50 m (164 ft) | 80°C (176°F)
A-CB-HT-M12-W08-07 | 7.5m (25ft) | 165°C (329°F)
A-CB-HT-M12-W08-10 | 10 m (33 ft) 165°C (329°F)
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7.2.2 Power Supply Cable (A-CB-xx-PS-xx)

The power supply cable comes with a three-socket female M16 connector, assigned to the cameras rear three pin
male M16 connector. The corresponding end of the power supply cable is carried out as a pig tail, to connect to
an external power supply device.

The power supply cable is about 5 mm (0.2 in) in outer diameter and is provided in different lengths. The LT version
of the cable withstands ambient temperatures up to 80°C (176°F), the HT version withstands ambient temperatures
up to 180°C (356°F).

For information about installation, see section 5.6.2 Power Supply Cable, page 26.

Figure 7-8: Power Supply Cable

Figure 7-9: Pinout

Table 7-2: Available Power Supply Cables

P/N Length Ambient Temperature
A-CB-LT-PS-07 | 7.5m (25 ft) 80°C (176°F)
A-CB-LT-PS-25 | 25m (82 ft) 80°C (176°F)
A-CB-LT-PS-50 | 50 m (164 ft) | 80°C (176°F)
A-CB-HT-PS-08 | 7.5m (25 ft) 180°C (356°F)
A-CB-HT-PS-10 | 10 m (33 ft) 180°C (356°F)
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7.2.3 Ethernet Cable (A-CB-LT-RJ45-25)

The Ethernet cable comes with RJ45 connectors on both ends in a length of 25 m (82 ft).

Figure 7-10: Ethernet Cable

7.2.4 Ethernet Cable Short (A-CB-LT-RJ45-03)

The Ethernet cable short comes with RJ45 connectors on both ends in a length of 0.3 m (1 ft).

Figure 7-11: Ethernet Cable Short
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7.2.5 Fiber Optic Cable (A-CB-FO-xxx)

Use fiber optic communication for Ethernet cable runs beyond 90 m (295 ft). The cables are available in the
following lengths:

. 150 m (492 ft), part number A-CB-FO-150
. 300 m (984 ft), part number A-CB-FO-300

Specification

Connector SC

Application outdoor

Armoring armoring plus PE protective sheath
Cable type multimode (graded index)

Fiber core 50 um

Cladding 125 ym
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7.2.6 PoE Injector (A-TV-POE1)
The PoE Injector (A-TV-POE1) is intended to use in office environments.

With PoE (Power over Ethernet), the injector transfers both data and electrical power to Ethernet-enabled devices
using a standard CATS5 cable. The injector injects up to 30 W for the attached device(s). It operates at an ambient
temperature up to 55°C (131°F).

Figure 7-12: PoE Injector for Office Environments

Specification:
. Single-port Gigabit PoE Midspan, 802.3at Compliant with 2-event classification
o Backwards compatible with IEEE802.3af
. 30 W output power from ambient -20 to +40°C (-4 to 104°F), 25 W output at +55°C (131°F)
o 1000 Base-T compatible
. Safe & reliable power over existing Ethernet infrastructure
o Automatic detection and protection of non-standard devices
. Plug-and-play installation
e  AC Input Voltage 100 to 240 VAC (50 to 60 Hz)
. Indicator: AC power (yellow), Channel power (green)

' Copyright Microsemi®
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7.2.7 PoE Injector Industrial (A-TV-POEZ2)
The PoE Injector Industrial (A-TV-POE2) is intended to use in industrial environments.

With PoE (Power over Ethernet), the injector transfers both data and electrical power to Ethernet-enabled devices
using a standard CAT5 cable. The injector injects up to 30 W for the attached device(s). It operates in a wide
temperature range between up to 75°C (167°F). The injector is DIN-rail or wall mountable.

Figure 7-13: PoE Injector for Industrial Environments

Figure 7-14: Dimensions

measures in mm [in]

' Copyright Advantech®
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Communications

Standard IEEE 802.3, 802.3u, 802.3x, 802.3af/at, 802.3ab
LAN 10/100/1000Base-T (X)
Transmission Distance max. 100 m (328 ft)
Transmission Speed up to 1000 Mbps
Interface
Connectors PoE OUT: RJ45, DATA IN: RJ45
6-pin removable screw terminal
Power
Power Consumption max. 33.36 W @ 24 VDC (Full load PoE)
Power Input 24 t0 48 VDC, redundant dual power inputs
Power Output 30W @ 55 VvDC

Environment
Operating Temperature -40 to 75°C (-40 to 167°F)

Storage Temperature -40 to 85°C (-40 to 185°F)
Operating Humidity 5 to 95% (non-condensing)
Storage Humidity 0 to 95% (non-condensing)
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7.2.8 Power Supply DIN Rail (A-PS-DIN-24V)

The DIN-rail mount industrial power supply delivers isolated dc power and provides short circuit and overload
protection.

Risk of Personal Injury
To prevent electrical shocks, the power supply must be used in protected environments

(cabinets)!
Technical data:
Protection class prepared for class Il equipment
Environmental protection IP20
Operating temperature range -25°C to 55°C (-13°F to 131°F)
AC Input 100 — 240 VAC 44/66 Hz
DC Output 24VDC/1.3A
Cross sections input/output

0.08 to 2.5 mm? (AWG 28 to 12)

Figure 7-15: Industrial Power Supply

oL DC—§
DC+
D -

O N pe. O

' Copyright Wago®
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7.2.9 Fiber Optic to Ethernet Converter (A-CON-FO-RJ45)

The Fiber Optic Converter (A-CON-FO-RJ45) is an industrial Ethernet switch with 6 RJ45 GBit Ethernet ports and
2 multi-mode GBit fiber optic ports. The converter is DIN-rail or wall mountable.

Figure 7-16: Fiber Optic to Ethernet Converter

Figure 7-17: Dimensions

measures in mm [in]
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Communications
Standard
LAN

Transmission Distance

Transmission Speed

Optical Fiber

Multi-mode

Interface

Connectors

Power
Power Consumption

Power Input

Environment
Operating Temperature
Storage Temperature
Operating Humidity
Storage Humidity

1.800.561.8187

IEEE 802.3, 802.3u, 802.3ab, 802.3x, IEEE 802.3z
10/100/1000Base-T (X), 1000Base-SX or 1000Base-LX

Ethernet: max. 100 m (328 ft)
Multi-mode: up to 550 m (1804 ft)

up to 1000 Mbps

wavelength: 850 nm
parameters: 50/125 pym, 62.5/125 ym

6 x RJ45 ports, 2 x SC type fiber optic

6-pin removable screw terminal (power & relay)

7W
12 t0 48 VDC, 24 VAC (18 to 30 VAC), redundant dual inputs

-40 to 75°C (-40 to 167°F)
-40 to 85°C (-40 to 185°F)
10 to 95% (non-condensing)
10 to 95% (non-condensing)
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7.2.10 Ethernet Switch (A-CON-SW)

The Ethernet Switch (A-CON-SW) has 4 x 10/100/1000BASE-T Ethernet ports with PoE+ functionality and 2 x
SFP sockets. It works within a wide operating temperature range. This switch can provide 30 W output per PoE
port. The switch is DIN-rail or wall mountable.

Figure 7-18: Ethernet Switch

Figure 7-19: Dimensions

measures in mm [in]
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Communications
Standard
LAN

Transmission Distance

Transmission Speed

Interface

Connectors

Power

Power Consumption
Power Input

Fault Output

Environment
Operating Temperature
Storage Temperature

Operating Humidity

1.800.561.8187

IEEE 802.3, 802.3u, 802.3x, 802.3af/at, 802.3ab, 802.3z
10/100/1000BASE-T 1000BASE-SX/LX/LHX/XD/ZX/IEZX

Ethernet: max. 100 m (328 ft)
SFP: up to 110 km (depends on SFP)

Copper: 10/100/1000 Mbps, Auto-Negotiation
Gigabit Fiber: Up to 1000 Mbps

4x ports, 10/100/1000T(X), RJ-45
2x ports, SFP: Gigabit Base

5.5W @ 48 VDC (Ethernet only)
48 VDC (44 VDC to 57 VDC), redundant dual inputs
1 Relay Output

-40 to 75°C (-40 to 167°F)
-40 to 85°C (-40 to 185°F)

5 to 95% (non-condensing)
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7.2.11 1/0 Modules

The following I/O modules are available for the TV40 imager:

e A-CON-BASICKIT

e A-CON-16DI

e A-CON-16DO

e A-CON-2A0C4
¢ A-CON-2A0CO
e A-CON-2R

e A-CON-2A-ISO
e A-PS-DIN-24V

Basic Kit, consists of the following items:

Fieldbus Coupler 750-352

Supply Module 750-602

End Module 750-600

Support software with communication cable

Digital Input Module 750-1406

Digital Output Module 750-1504

Analog Output Module 750-563, preset to 4 — 20 mA
Analog Output Module 750-563, preset to 0 — 20 mA
Relay Output Module 750-513

Passive Isolator 857-452

Power Supply 787-1002

I/0O accessories need to be configured and installed by the user. The powering of the camera requires the power
supply A-PS-DIN-24V unless customer supplies power to camera separately.

For more detailed information, see the manual ,,1/0O Module System for Thermal Imagers”.

1.800.561.8187
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7.3 Mechanical Accessories

The following mechanical accessories are available:

e  Mounting Base (A-TV-MB)

e Air Purge Collar (A-TV-AP)

e  Water Cooling Enclosure (A-TV-AP-WC)
e Protective Enclosure (A-TV-WC)

e  Outdoor Enclosure (A-TV-ENC)

e  Swivel Bracket (A-BR-S)

e Junction Box (A-TV-JB)

e Protective Windows (A-TV-PW)
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7.3.1 Mounting Base (A-TV-MB)

The Mounting Base (A-TV-MB) is to adapt the imager in an easy way to any kind of fixture. For the fixture to tripods
or swivel brackets, the mounting base provides 2 inner 2" — 20 holes.

Figure 7-20: Mounting Base
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7.3.2 Air Purge Collar (A-TV-AP)

The Air Purge Collar (A-TV-AP) is used to keep dust, moisture, airborne particles, and vapors away from the lens.
Air flows into the 1/8” NPT fitting and out the front aperture. Clean filtered (or “instrument”) air is recommended to
avoid contaminants from settling on the lens. Do not use chilled air below 10°C (50°F).

Air flow rate: 30 to 60 I/ min (8 to 16 gallon / minute)
Air pressure: max. 5 bar (72.5 psi)

Note
To avoid erroneous readings, ensure that the transmission of 0.94 for the built-in protective window
(Germanium) must be set in the thermal imager!

Figure 7-21: Air Purge Collar
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To install the Air Purge Collar, follow the mounting steps as described below.

Use the enclosed screws to attach the mounting
carriage to the bottom of the camera body. T

Place the camera body on the base plate of the air
purge. In this case, the mounting carriage must be
inserted in the appropriate opening of the base plate.

Secure the camera with the screws as shown in the
picture.

>
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7.3.3 Water Cooling Enclosure (A-TV-AP-WC)

The Water Cooling Enclosure (A-TV-AP-WC) allows the camera to be used in ambient temperatures up to 140°C
(284°F) with water cooling. The cooling media should be connected using 1/8” NPT fittings requiring 6 mm (0.24 in)
inner diameter and 8 mm (0.31 in) outer diameter for the tube.

Note
For ambient temperatures exceeding 140°C (284°F), the ThermoJacket can be used. This accessory allows
operation at ambient temperatures up to 315°C (600°F)!

Max. ambient temperature: 140°C (284°F)
at water inlet temperature of 20°C (68°F)
and a flow rate of 1.6 | / min (0.4 gallon / minute),
chilled water below 10°C (50°F) is not recommended

The water cooling enclosure comes with an air purge collar. The air purge should be always used to keep the lens
dry. For more information, see section 7.3.2 Air Purge Collar (A-TV-AP), page 54.

Figure 7-22: Water Cooling Enclosure
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7.3.4 Protective Enclosure (A-TV-WC)

When the camera is installed in dirty and hot environments, the protective enclosure (A-TV-WC) provides water
cooling and air purge for protection.

7.3.4.1 Air Barrier

The flange for window cleaning uses ventilation to create an air barrier on the front of the housing to prevent any
deposits of dust on the outer surface of the window. For proper use, it is always advisable to filter the compressed

air with a dedicated filter that is equipped with a gauge pressure regulator. For proper installation, it is necessary
to check the environmental temperature and place the air filter group at the correct distance from the heat source.

Note
For optimal performance of air barrier, it is recommended positioning the enclosure in a horizontal position
or decline angle. Positioning the enclosure with the air barrier vertically may affect its performance!

Note

To avoid erroneous readings, ensure that the transmission of 0.96 for the built-in protective window
(Zinc Selenide) must be set in the thermal imager!

Risk of Personal Injury
Noise level emissions produced by air barrier may exceed recommend safe exposure levels!

Figure 7-23: Protective Enclosure

I"
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7.3.4.2 Specification

Scope of delivery
e Enclosure with cooling jacket and Zinc Selenide window
e 2x cable glands (M25 x 1.5)
¢ Mounting material
Environment
Rating IP67
Ambient temperature 200°C (392°F)
with a flow rate of 6 | / min (1.6 gal / min), water at 20°C (68°F) inlet
temperature and 6 bar (87 psi) for front air barrier

Air pressure 4 to 6 bar (58 to 87 psi) recommended
Mechanical

Construction stainless steel, AISI 316L, polished

Weight 13 kg (29 Ib), without thermal camera

Cable gland M12x1.5, threaded holes on the rear flange

Figure 7-24: Dimensions

59

1.800.561.8187 www. TG com information@itm.com



ThermoView® TV40 Series
Users Manual, Rev. 1.3, Oct 2019

7.3.4.3 Installation

Note
The camera can only be mounted in the protective housing with standard lens or with wide lens. A mounting
with tele or macro lens is not possible!

Note
For better handling, an additional handle can optionally be mounted on the housing. See the enclosed
assembly instructions of the manufacturer for installation!

Remove the six hexagon socket screws on the
back of the housing. Remove the rear lid.

Extract the rear flange. Be careful not to lose the
O-ring.

Release the knurled screw and slide the upper rail
away from the lower rail.
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Secure the camera with tooth lock washer and pan

head screw to the rail. Use the delivered hex \
wrench. ) /

— < - ”

3 L (©) e () )

™
Note a distance between the camera front and the 2
rail of approx. 10 mm (0.39 in)
0.39in)

Fit the two cable glands to the rear lid. \ /

wrench size W30 (30 mm/1.2 in)
torque about 10 Nm

Fix the earth tag with the nut on one of the cable
glands (on the inner side of the rear lid).

Mount the sealing inner and the end cap to each
cable.
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Fix the earth cable onto the rail.

Pass all cables through the enclosure cable
glands. Do not tight the end caps for the moment.
Plug the connectors to the camera.

Connect the protective inductor on the inner side
of the rear lid.

Slide the camera with the rail into the housing and
secure it with the knurled screw.
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Remount the rear lid onto the enclosure.

Fix two six hexagon socket screws each with a
tooth lock washer as shown.

Fix the remaining four hexagon socket screws
(without tooth lock washers) at the remaining
positions.

Tight the end caps.
wrench size W30 (30 mm/1.2 in)
torque about 10 Nm)
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7.3.5 Outdoor Enclosure (A-TV-ENC)

In case, the thermal imager must be mounted in outdoor environments, an outdoor enclosure (A-TV-ENC) ensures
weatherproofed installations. It provides a high protection rate, a sunshield, and a temperature-controlled heater
for cooler environments.

Figure 7-25: Outdoor Enclosure’

7.3.5.1 Specification

Scope of delivery
e Enclosure with sunshield and Germanium window
e Double thermostat control heater
e Cable glands

Environment

Rating IP66/IP67 EN60529 with cable glands
Ambient temperature -30 to 50°C (-22 to 122°F)

Electrical
Double heater 115/230 VAC, 80 W

Mechanical
Construction Aluminum
Weight 4.1 kg (9 Ib), without thermal camera
Cable entry M16x1.5

" Photo © 2009, Videotec S.p.A.
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Figure 7-26: Dimensions
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7.3.5.2 Installation
Note

The camera can only be mounted in the outdoor enclosure with standard lens or with wide lens. A mounting

with tele or macro lens is not possible!

Note

To avoid erroneous readings, ensure that the transmission of 0.87 for the built-in protective window
(Germanium) must be set in the thermal imager!

Note

For installation / commissioning of the internal heating element be referred to the enclosed instructions of
the manufacturer.

1.800.561.8187
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<_
When delivered, the >
housing cover is not yet
in its final position.
Push the housing cover T T
upwards until the key on —> <

the housing cover snaps
into the slot of the
housing body.

Remove the three T
hexagon socket screws

on the back of the

housing. Remove the

rear lid with its inner \ /

sliding carriage.

Secure the camera with
tooth lock washer, inner
ring and pan head screw

to the rail. Use the
delivered hex wrench. \ /

Note a distance between

the camera front and the

rail of approx. 10 mm

(0.39in) .
approx. 10 mm (0.39 in)
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Mount the sealing inner
and the end cap to each
cable.

Pass all cables through
the enclosure cable
glands. Plug the
connectors to the
camera. Tight the end
caps.

Installation with PoE
requires only one cable.
Close the unused cable
gland with the enclosed
sealing body.

Move the sliding carriage
into the inner of the
housing. Consider the rail
system.

Connect the protective
inductor on the labelled
tag in the inner of the
housing inner side.
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Remount the rear lid onto
the enclosure.
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7.3.6 Swivel Bracket (A-BR-S)

The Swivel Bracket (A-BR-S) is to mount the camera in a moveable position, to correct in an easy way the pitch
and yaw orientation. For a correct imager orientation, you can pitch (0° — 90°) and swivel (0° - 360°) the imager
sighting axis. The base has a single control knob and a split-ball lock, to hold the specific head mount firmly in
place.

Specification:

Circle diameter for three countersunk bolts ~ 109.5 mm (4.3 in)

Countersunk bolts 6.3 mm (1/4") flat-head screws (not included)
Height with head mount beam 120 mm (4.7 in)
Weight with head mount beam 1.07 kg (2.4 Ib)

Figure 7-27: Swivel Bracket

69

1.800.561.8187 www. TG com information@itm.com



ThermoView® TV40 Series
Users Manual, Rev. 1.3, Oct 2019

7.3.7 Junction Box (A-TV-JB)

The Junction Box (A-TV-JB) provides the space to the mount the power supplies, /0 modules, Ethernet converters
and switches.

Figure 7-28: Junction Box

&>
A0
7 38
(7‘5)
Q) 2
o
(=]
2]
_/ mm (in)
Specification:
Box sheet steel, powder-coated
Dimensions (W x H x D) 380 x 300 x 210 mm (15 x 11.8 x 8.3 in)
Net weight 9.8 kg (22 Ib)
Protection rate: IP66 (NEMA 4)
Internal wiring cable diameter max. 2.5 mm? (AWG 14)
Box, fused 6A
Delivery: Connection box

Cable entry system
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7.3.8 Protective Windows (A-TV-PW)

The Protective Window (A-TV-PW) can be used to protect the camera’s optics against dust and other
contamination. The window is attached directly to the camera via the bayonet lock.
The protective window is made from Germanium with a transmission factor of 0.94.

To avoid erroneous readings, ensure that the transmission for the protective window must be set in the
camera via software.

Figure 7-29: Protective Window
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8 Maintenance

Our sales representatives and customer service staff are always at your disposal for questions regarding
applications, calibration, repair, and solutions to specific problems. Please contact your local sales representative
if you need assistance. In many cases, problems can be solved over the telephone. If you need to return equipment
for servicing, calibration or repair, please contact our Service Department before shipping. Phone numbers are
listed at the beginning of this document.

8.1 Fail-Safe Operation

In cooperation with I/O modules and the ThermoView software, the camera provides a fail-safe system. That
system is designed to alert the operator and provide a safe output in case of any system failure. Basically, it is
designed to shut down the process in the event of a set-up error, system error, or a failure in the sensor electronics.

Warning

The Fail-Safe circuit should never be relied on exclusively to protect critical processes. Other
safety devices should also be used to supplement this function!

8.2 Troubleshooting

Symptom

Power does not turn on.

Table 8-3: Troubleshooting

Probable cause

Power switch is not on.

Remedy

Turn on the Power Switch.

AC adapter is not connected.

Connect AC adapter.

Measuring temperature is in error.
(out of the specifications)

Wrong emissivity is set

Set correct emissivity.

Ambient reflection calibration is not made

Execute ambient reflection calibration

Focus is not met

Adjust focus correctly.

Noise problem

High voltage source is nearby.

Take a distance from the high voltage source.

Connectors or cable touches to any noise
source.

Turn off the power and take a distance from the noise
source.
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8.3 Cleaning the Lens
Keep the lens at all times. Care should be taken when cleaning the lens. To clean the window, do the following:

1. Lightly blow off loose particles with “canned” air (used for cleaning computer equipment) or a small
squeeze bellows (used for cleaning camera lenses).

2. Gently brush off any remaining particles with a soft camel hair brush or a soft lens tissue (available from
camera supply stores).

3. Clean remaining “dirt” using a cotton swab or soft lens tissue dampened in distilled water. Do not scratch
the surface.

For fingerprints or other grease, use any of the following:
e Denatured alcohol
e Ethanol

e Kodak lens cleaner

Apply one of the above to the lens. Wipe gently with a soft, clean cloth until you see colors on the surface, then
allow to air dry. Do not wipe the surface dry, as this may scratch the surface.

If silicones (used in hand creams) get on the window, gently wipe the surface with Hexane. Allow to air dry.

Note
Do not use any ammonia or any cleaners containing ammonia to clean the lens. This may result in
permanent damage to the lens’ surface!
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9 Appendix
9.1 Field of View Calculator

It is important that the ThermoView camera is mounted at a distance from the target, sufficient to be able to “see”
the entire area of interest. For this reason, the manufacturer provides a field of view calculating software called
“Spot Size Calculator”, which allows the calculation of the thermal image size (Field of View FOV) and the pixel
size (Instantaneous Field of View IFOV) for a given lens, based on a specific camera mounting distance.

Figure 9-1: Field of View Calculator for the Camera

The “Spot Size Calculator” tool is available via the following stores and locations:

As app for Windows 10 based desktop computers,
see Windows Store

As app for Android mobiles,
see Google Play Store

As App for the iOS mobiles (iPhone and iPad),
see App Store

As html5 web page, see
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https://www.microsoft.com/store/apps/9N8H3FQWHJLK
https://play.google.com/store/apps/details?id=com.flukeprocessinstruments.spotsizecalculator
https://itunes.apple.com/de/app/messfleck-rechner/id1401963715?mt=8
http://m.flukeprocessinstruments.com/SpotSizeCalculator/index.html

Appendix 9

Avoidance of Condensation

9.2 Avoidance of Condensation

If environmental conditions make water cooling necessary, it is strictly recommended to check whether
condensation will be a real problem or not. Water-cooling also causes a cooling of the air in the inner part of the
sensor, thereby decreasing the capability of the air to hold water. The relative humidity increases and can reach
100% very quickly. In case of a further cooling, the surplus water vapor will condense out as water. The water will
condense on the lenses and the electronics, resulting in possible damage to the sensor. Condensation can even
happen on an IP65 sealed housing.

Note
There is no warranty repair possible in case of condensation within the housing!

To avoid condensation, the temperature of the cooling media and the flow rate must be selected to ensure a
minimum device temperature. The minimum sensor temperature depends on the ambient temperature and the
relative humidity. Please consider the following table.

Table 9-4: Minimum device temperatures [°C/°F]

Relative Humidity [%]

10 | 15 | 20 | 25 [ 30 | 35 | 40 | 45 | 50 ( 55 ([ 60 | 65 | 70 | 75 | 80 ( 85 [ 90 | 95 | 100
o/ | o/ 0/ 0/ o/ | o 0/ o/ | o 0/ o/ | o 0/ 0/ o/ | o 0/ 0/ 0/ 0/
32 (3232323232 (32(32|32]32)32|32(32(32]32]32]3]32]|32]|32
5/ | o/ 0/ 0/ o/ | o/ 0/ o/ | o/ 0/ o/ | o/ 0/ 0/ o/ | o/ 0/ o/ o/ 5/
41 (32 (32 )32 32|32 (32 (32(32]32]32|32(32(32]32]32]32]32]|32]|4
10/ | O/ 0/ 0/ o/ | o/ 0/ o/ | o/ 0/ o/ | o/ 0/ 0/ 5/ 5/ 5/ 5/ 5/ | 10/
50 [ 32 [ 32 | 32 | 32|32 (3232 |32]32 )32 |32 (32(32]41]41 |41 |41 [ 41|50
15/ O/ 0/ 0/ o/ | o/ 0/ o/ | o/ 0/ 5/ 5/ 5/ 5/ | 10/ | 10/ | 10/ | 10/ | 10/ | 15/
59 [ 32 [ 32 | 32|32 |32 (32 (32|32]32) 41|41 |41 |41 |50 |50 | 50|50 50|59
20/ | Of 0/ 0/ o/ | o 0/ 5/ 5/ 5/ | 10/ [ 10/ | 10/ | 10/ | 15/ | 15/ | 15/ | 15/ | 15/ | 20/
68 [ 32 [ 32 | 32 | 32 | 32 [ 32 | 41 | 41 |41 |50 |50 50 50|59 |59 | 59|59 59|68
25/ | 0/ 0/ 0/ 0/ 5/ 5/ | 10/ | 10/ | 10/ | 10/ | 15/ | 156/ | 15/ | 20/ | 20/ | 20/ | 20/ | 20/ | 25/
77 [ 32 [ 32 | 32 | 32 | 41 [ 41 [ 50 | 50 | 50 | 50 | 59 [ 59 [ 59 | 68 | 68 | 68 | 68 [ 68 | 77
30/ | o/ | O 0/ 5/ | 5/ | 10/ | 10/ | 15/ | 15/ | 15/ | 20/ | 20/ | 20/ | 20/ | 25/ | 25/ | 25/ | 25/ | 30/
86 [ 32 [ 32 | 32 | 41 | 41 [ 50 [ 50 | 59 | 59 | 59 | 68 [ 68 [ 68 | 68 | 77 | 77 | 77 | 77 | 86
35/| 0/ | O 5/ | 10/ | 10/ | 15/ | 15/ | 20/ | 20/ | 20/ | 25/ | 25/ | 25/ | 25/ | 30/ | 30/ | 30/ | 30/ | 35/
95 [ 32 [ 32 | 41 | 50 | 50 [ 59 [ 59 | 68 | 68 | 68 | 77 | 77 | 77 | 77 | 86 | 86 | 86 [ 86 | 95
40/ | 0/ 5/ | 10/ | 10/ | 15/ | 20/ | 20/ | 20/ | 25/ | 25/ | 25/ | 30/ | 30/ | 30/ | 35/ | 35/ | 35/ | 35/ | 40/
104 | 32 | 41 | 50 | 50 | 59 | 68 | 68 | 68 | 77 | 77 [ 77 | 86 | 86 | 86 | 95 | 95 | 95 | 95 | 104
45/ | O/ | 10/ | 15/ | 15/ | 20/ | 25/ | 25/ | 25/ | 30/ | 30/ | 35/ | 35/ | 35/ | 35/ | 40/ | 40/ | 40/ | 40/ | 45/
13| 32 | 50 | 59 | 59 | 68 | 77 | 77 | 77 | 86 | 86 [ 95 [ 95 [ 95 | 95 | 104 | 104 | 104 | 104 | 113
50/ | 5/ | 10/ | 15/ | 20/ | 25/ | 25/ | 30/ | 30/ | 35/ | 35/ | 35/ | 40/ | 40/ | 40/ | 45/ | 45/ | 45/ | 45/ | 50/
122 41 | 50 | 59 | 68 | 77 | 77 | 86 | 86 | 95 | 95 [ 95 [ 104 [ 104 | 104 | 113 | 113 | 113 [ 113 | 122
60/ | 15/ | 20/ | 25/ | 30/ | 30/ | 35/ | 40/ | 40/ | 40/ | 45/ | 45/ | 50/ | 50/ | 50/ | 50/ | 50/ | 50/ | 50/ | 60/
140 | 59 | 68 | 77 | 86 | 86 | 95 | 104 | 104 | 104 | 113 [ 113 [ 122 [ 122 | 122 | 122 | 122 | 122 | 122 | 140
70/ | 20/ | 25/ | 35/ | 35/ | 40/ | 45/ | 45/ | 50/ | 50/ | 50/ | 50/ | 50/ | 60/ | 60/ | 60/ | 60/ | 60/ | 60/
158 | 68 | 77 | 95 | 95 | 104 [ 113 [ 113 | 122 | 122 | 122 | 122 | 122 | 140 | 140 | 140 | 140 | 140 | 140
80/ | 25/ | 35/ | 40/ | 45/ | 50/ | 50/ | 50/ | 60/ | 60/ | 60/ | 60/ | 60/
176 | 77 | 95 | 104 | 113 | 122 | 122 | 122 | 140 | 140 | 140 | 140 | 140
90/ | 35/ | 40/ | 50/ | 50/ | 50/ | 60/ | 60/ | 60/
194 | 95 | 104 | 122 | 122 | 122 | 140 | 140 | 140
100/( 40/ | 50/ | 50/ | 60/ | 60/
212|104 | 122 [ 122 | 140 | 140

Ambient Temperature [°C/°F]

Example:

Ambient temperature = 50°C, Relative humidity = 40 % - Minimum device temperature = 30°C
The use of lower temperatures is at your own risk!
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9.3 Determination of Emissivity

Emissivity is a measure of an object’s ability to absorb and emit infrared energy. It can have a value between 0
and 1.0. For example, a mirror has an emissivity of < 0.1, while the so-called blackbody reaches an emissivity
value of 1.0. If a higher than actual emissivity value is set, the output will read low, provided the target temperature
is above its ambient temperature. For example, if you have set 0.95 and the actual emissivity is 0.9, the temperature
reading will be lower than the true temperature.

An object’s emissivity can be determined by one of the following methods:

e Determine the actual temperature of the material using an RTD (PT100), a thermocouple, or any other
suitable contact temperature method. Next, measure the object’s temperature and adjust emissivity
setting until the correct temperature value is reached. This is the correct emissivity for the measured
material.

e Forrelatively low temperatures (up to 260°C / 500°F) place a plastic sticker on the object to be measured.
This sticker should be large enough to cover the target spot. Next, measure the sticker's temperature
using an emissivity setting of 0.95. Finally, measure the temperature of an adjacent area on the object
and adjust the emissivity setting until the same temperature is reached. This is the correct emissivity for
the measured material.

e If possible, apply flat black paint to a portion of the surface of the object. The emissivity of the paint is
0.95. Next, measure the temperature of the painted area using an emissivity setting of 0.95. Finally,
measure the temperature of an adjacent area on the object and adjust the emissivity until the same
temperature is reached. This is the correct emissivity for the measured material.

9.4 Typical Emissivity Values

The following table provides a brief reference guide for determining emissivity and can be used when one of the
above methods is not practical. Emissivity values shown in the table are only approximate, since several
parameters may affect the emissivity of a material. These include the following:

e Temperature

¢ Angle of measurement

e Geometry (plane, concave, convex)

e Thickness

e  Surface quality (polished, rough, oxidized, sandblasted)
e  Spectral range of measurement

e Transmission (e.g. thin films plastics)

To optimize surface temperature measurements, consider the following guidelines:

e Determine the object's emissivity using the instrument, which is also to be used for temperature
measurements.

e Avoid reflections by shielding the object from surrounding temperature sources.

e For higher temperature objects, use instruments with the shortest wavelength possible.

e For translucent materials such as plastic foils or glass, ensure that the background is uniform and lower
in temperature than the object.

¢ Mount the instrument perpendicular to the surface, if possible. In all cases, do not exceed angles more
than 30° from incidence.
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Table 9-1: Typical Emissivity Values for Metals

Material 8-14 ym
Aluminum
Unoxidized 0.02-0.1
Oxidized 0.2-0.4
Alloy A3003, Oxidized 0.3
Roughened 0.1-0.3
Polished 0.02-0.1
Brass
Polished 0.01-0.05
Burnished 0.3
Oxidized 0.5
Chromium 0.02-0.2
Oxidized
Copper
Polished 0.03
Roughened 0.05-0.1
Oxidized 0.4-0.8
Gold 0.01-0.1
Haynes
Alloy 0.3-0.8
Inconel
Oxidized 0.7-0.95
Sandblasted 0.3-0.6
polished 0.15
Iron
Oxidized 0.5-0.9
Unoxidized 0.05-0.2
Rusted 0.5-0.7
Molten
Iron, Cast
Oxidized 0.6-0.95
Unoxidized 0.2
Molten 0.2-0.3
Iron, Wrought
Dull 0.9
Lead
Polished 0.05-01
Rough 0.4
Oxidized 0.2-0.6
Magnesium 0.02-01
Mercury 0.05-0.15
Molybdenum
Oxidized 0.2-0.6
Unoxidized 0.1
-
www. I m .com
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Material

Monel (Ni-Cu)
Oxidized
Nickel
Oxidized
Electrolytic
Platinum
Black
Silver
Steel
Cold-Rolled
Ground Sheet
Polished Sheet
Molten
Oxidized
Stainless
Tin (Unoxidized)
Titanium
Polished
Oxidized
Tungsten
Polished
Zinc
Oxidized
Polished

| § |
www.le.com

8-14 ym

0.1-0.14
0.7-0.9

0.2-0.5
0.05-0.15

0.9
0.02

0.7-0.9
0.4-0.6
0.1

0.7-0.9
0.1-0.8
0.05

0.05-0.2
0.5-0.6
0.03
0.03-0.1

0.1
0.02
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Table 9-2: Typical Emissivity Values for Non-Metals

Material

Asbestos
Asphalt
Basalt
Carbon
Unoxidized
Graphite
Carborundum
Ceramic
Clay
Coke
Concrete
Cloth
Glass
Plate
“Gob”
Gravel
Gypsum
Ice
Limestone
Paint (non-al.)
Paper (any color)
Plastic, opaque at 500
thickness (20 mils)

Rubber

Sand

Snow

Soil

Water

Wood, Natural

| § |
www.le.com

um

8 -14 ym

0.95
0.95
0.7

0.8-0.9
0.7-0.8
0.9

0.95

0.95
0.95-1.00
0.95

0.95

0.85

0.95
0.8-0.95
0.98
0.98
0.9-0.95
0.95

0.95

0.95

0.9

0.9
0.9-0.98
0.93
0.9-0.95
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