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Important note

Before operating the device, you must read, understand, and follow all instructions, warnings, cautions, and legal disclaimers.
Dulezita poznamka

Pred pouzitim zafizeni si pfectéte veSkeré pokyny, upozornéni, varovani a vyvazani se ze zaruky, ujistéte se, ze jim rozumite, a fid'te
se jimi.

Vigtig meddelelse

For du betjener enheden, skal du du leese, forsta og felge alle anvisninger, advarsler, sikkerhedsforanstaltninger og
ansvarsfraskrivelser.

Wichtiger Hinweis

Bevor Sie das Gerat in Betrieb nehmen, lesen, verstehen und befolgen Sie unbedingt alle Anweisungen, Warnungen,
Vorsichtshinweise und Haftungsausschllisse

ZNMaAVTIKN onueiwon

Mplv amo ) Aettoupyia TG CUCKEUNG, TIPETIEL VA SIABACETE, VA KATAVONOETE KAl VA AKOAOUONoETE OAES TIG OdNYIE,
TIPOELSOTIONTELG, TIPOPUAAEELG KAL VOUIKES ATIOTIOWOELG.

Nota importante

Antes de usar el dispositivo, debe leer, comprender y seguir toda la informacion sobre instrucciones, advertencias, precauciones y
renuncias de responsabilidad.

Tarkea huomautus

Ennen laitteen kayttdmista on luettava ja ymmarrettavéa kaikki ohjeet, vakavat varoitukset, varoitukset ja lakitiedotteet seka
noudatettava niité.

Remarque importante
Avant d'utiliser I'appareil, vous devez lire, comprendre et suivre I'ensemble des instructions, avertissements, mises en garde et
clauses légales de non-responsabilité.

Fontos megjegyzés

Az eszkdz hasznélata elétt figyelmesen olvassa el és tartsa be az dsszes utasitast, figyelmeztetést, dvintézkedést és jogi
nyilatkozatot.

Nota importante

Prima di utilizzare il dispositivo, € importante leggere, capire e seguire tutte le istruzioni, avvertenze, precauzioni ed esclusioni di
responsabilita legali.
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Viktig

For du bruker enheten, ma du lese, forsta og felge instruksjoner, advarsler og informasjon om ansvarsfraskrivelse.
Belangrijke opmerking

Zorg ervoor dat u, voordat u het apparaat gaat gebruiken, alle instructies, waarschuwingen en juridische informatie hebt
doorgelezen en begrepen, en dat u deze opvolgt en in acht neemt.

Wazna uwaga
Przed rozpoczeciem korzystania z urzadzenia nalezy koniecznie zapoznac sig z wszystkimi instrukcjami, ostrzezeniami,
przestrogami i uwagami prawnymi. Nalezy zawsze postepowac zgodnie z zaleceniami tam zawartymi.

Nota importante

Antes de utilizar o dispositivo, devera proceder a leitura e compreenséo de todos os avisos, precaugodes, instrucoes e isencdes de
responsabilidade legal e assegurar-se do seu cumprimento.

BaxHoe npumeyaHue

[o Toro, Kak Nosb3oBaTbCA YCTPOMCTBOM, BAM HEOGXOAMMO NPOYUTATb U NMOHATL BCE NPEAYNPEHAEHUSA, NPeA0CTEPEKEHNA U
IOpUAMYECKNE OrpaHNYEeHNA OTBETCTBEHHOCTU U C/IeA0BaTb UM.

Viktig information

Innan du anvander enheten maste du lasa, férsta och folja alla anvisningar, varningar, forsiktighetsatgarder och
ansvarsfriskrivningar.

Onemli not

Cihazi calistirmadan 6nce tum talimatlari, uyarilari, ikazlar ve yasal agiklamalar okumali, anlamali ve bunlara uymalisiniz.
EEIEEM

ERERZZH , B4R, BEHEREAMAVR, BE, TESINMEEETFH,

BEEIESEE

BREREZH , CBLHRA,. THRYEEMERHE, BE, IEIREXFLEEN,




$FLIR

User’s manual
FLIR T10xXx series

ot

7SS

([ 1)

\\ 77
o

Intertek

#T559954; r.28105/28105; en-US






Table of contents

1 DiSCIaIMEerS ....c.iuiiiiiiiiiiri e e 1
1.1 Legal disclaimer ...........cociiuiiiiiii e 1

1.2 Usage statistics ......veeiiii 1

1.3 Changes t0 regiStrY .....uuie i 1

1.4 U.S. Government Regulations. ..............cooeoiiiiiiiiiiiiiiiiceeeee 2

1.5 COPYHGNT ..t 2

1.6 QUAITY BSSUFANCE ...t 2

1.7 Patents .. ... 2

1.8 Third-party ICENSES ... . ..o 2

1.8.1  GNU Lesser General Public License (LGPL) ..........ccccccvunnnn. 2

1.8.2 Fonts (Source Han Sans) ..........c.ceeuviiiniiiiniiiicceeeen 3

1.8.3  FONtsS (DEJaVU) ..cevniniiiiiei e 3

2 Safety information .........ccoeviiiiiiiiii s 4
3 NOLICE tO USEI ..o s s s s s s s r e e s rnnas 8
3.1 USEr-t0-USEI FOTUMS ...\eiiiii e 8

3.2 Calibration. ... ..o e 8

3.3 ACCUIACY vttt 8

3.4 Disposal of electronic waste ............oocoviiiiiiiii e 8

3.5 TrAINING et 8

3.6 Documentation updates .........oviiiiiiiiii 8

3.7 Important note about thismanual................c..coooiiiiies 8

3.8 Note about authoritative versions..............c.cooiiiiiiiiiiie 8

4 CUuStOMEr ReIP ..uuceiieie i 9
4.1 GENEIAL ...t e 9

4.2 Submitting @ QUESTION ... ..cviii e 9

4.3 DOWNIOAAS ...t 10

5 INtrodUCHION .. ..eeiee e 11
51 General desCriptioN ........c.uei i 11

5.2 Key Denefits. ... ..o 11

6 Quick start guUIde........ccocoiiiiiiiiiiirr 12
6.1 Procedure .........cviiiiiii 12

7 A note about ergoNOMICS .......cieiiieirniiiriri e e 13
71 GENEIAL ...t e 13

7.2 FIQUIE 13

8 (O 111 1] = o T o 14
8.1 View fromthe right ... 14

811 FIQUIE ..o 14

8.1.2  EXPlanation.......ccoiuiiiiiiiii 14

8.2 View fromthe left ... 14

8.2.1  FIQUIE...coniiiii 14

8.2.2  EXPlanation........coiiiiiiiiii 14

8.3 View from the bottom ... 15

8.3.1  FiQUIE...coeiiiii 15

8.3.2  EXplanation..........cccoiiiiiiii 15

8.4 View fromthe rear...... ..o 16

8.4.1  FIQUIE ..o 16

8.4.2 EXplanation.........cooiiiiiii 16

8.5 Neck strap attachment points .........c.coooiiiiiiiiiis 17

8.5.1  FIQUIE ... e 17

8.6 Battery condition LED indicator............covuveiiniiniiiiinic e 17

8.6.1  FIQUIe ..o 17

8.6.2 EXplanation..........ccoiiiiiiii e 17

8.7 Power LED indiCator.......vuvuieiiiee e 18

B.7.1  FIQUIE .o 18

#T7559954; r.28105/28105; en-US vii



Table of contents

10

11

8.7.2  EXPlanation.........c.ouiiiiiii e 18
8.8 LaSer POINTET .. cueee e 18
8.8.1  FiQUIe...coieiiii i 18
8.8.2 Laserwarninglabel............cccooiiii 19
8.8.3 Laserrulesand regulations ...........cccoveiiiiiiiiiiiiiniiie 19
Screen elemMEeNtS ......cieieiiiiiiiiii i 20
9.1 FIQUIE ..o 20
9.2 EXplanation .......oooii 20
9.3 Status icons and iNdiCators ...........ccveuviiiiiiiiii 20
9.4 Image overlay information............cooviiiiiii 21
Navigating the menu system.........c.cccciiiiiiiiiiiiis e 22
10T GENEIAL ... 22
10.2  Navigating using the Joystick ..........cooiiiiiiii e 22
Handling the camera..........c..oiiiiiiiii 23
11,1 Chargingthe battery..........cooiiiiii e 23
11.1.1 Using the power supply to charge the battery ..................... 23

11.1.2 Using the stand-alone battery charger to charge the
Dattery ... 23
11.2  Turning ONthe Camera ........ccuvviiiiiii e 23
11.2.1 ProCcedure ........ooviiiiiiiiii 23
11.3  Turningoffthe camera ... 23
11.3.1 ProCedure ........oouiiiiiiii e 23
11.4  Adjusting the viewfinder’s dioptric correction..............cc.coevviiiininns 24
11,41 FiQUIE ..o e 24
11.4.2 ProCeaUre ......coieiiiii e 24
11.5 Adjustingthe angle of thelens ..............cooiiiiiiiii 25
1151 FIQUIE ..o 25
11.6  Adjusting the infrared camera focus manually ....................cooeeie 25
T1.6.1 FiQUIE ..o 25
11.6.2 Procedure .........cooeiiiiiiiii 25
11.7  Autofocusing the infrared camera.............ccooviiiiiiiiii i 26
1171 GENEral.. oo e 26
T1.7.2 FiQUI .o 26
11.7.3 ProCedure ........oouiiiniiiiii e 26
11.8  ContinUous aUIOfOCUS ........euiiiiie e 26
11.8.1 GeNeral.....ccuiinieiii e 26
11.8.2 ProCeaUIe ......oeuieiiiii e 27
11.9  Operating the laser PoiNter...........coovviiiiiiii e 27
11.9.1 FiQUIE ..o e 28
11.9.2 ProCeAUIe ......vnieiiii e 28
11.10 Using the digital zoom function .............ccocoiiiiiiii 28
11,101 GENEIAl. ..ceeie e 28
11102 FIQUIE .. 29
T1.10.3ProCeaUIe ....cvveieiee e 29
11.11 Assigning functions to the programmable buttons .......................... 29
11414 GENEIAL .. 29
T1.11.2ProCeaUre . ..ovneieee e 30
11.12 Using the cameralampasaflash.............cccooiiiiiii s 30
11.12.1 GeNEral. ... e 30
T1.12.2ProCeAUIE . ..oveieiee e 30
11.13  Changing lENSES. ... cuiuii e 30
11.14 Usingthe CloSe-Up 18NS ........cviiiiii e 32
11141 GENEIAL. ..cueiei e 32
11.14.2 Attaching the close-up lens ..........ccooviiiiiiiiiien 33
11.14.3 Removing the close-up lens..............cooiiiiiiinn 34

#T7559954; r.28105/28105; en-US viii



Table of contents

12

13

11.15 Changing the viewfinder eyeCUp...........oceiiviiiiiiiiii e 36
11.16 Calibrating the compass.............cooiiiiiiii 38
11161 ProCedure ........ovviiiiiiiiic e 38
Saving and working with images ..........cocvieiiiiiiiieiii 39
12,1 Aboutimage fileS ....cuieii e 39
12,11 General.....ccuiieiiiii e 39
12.1.2 File-naming convention ..............cccooiiiiiiiiiiiiiiiiieeen 39
12.1.3 Image Ccapacity ........cocoeiiiii i 39
12.1.4 About URraMaX........coveiiiiiiiiii e 39
12,2 SaVING AN IMAJGE ... .euieneieieie et 39
12.2.1 GENEral....uiiii i 39
12.2.2 ProCedure .......c.oviiiiiii e 39
12.3  Previewing an image ..........coouveiiiiiiiiiiiiee e 40
12.3.1 GENEral. . e e 40
12.3.2 ProCedure ........ocovviiiiiiiiii 40
12.4  Opening @ Saved iMaAGE. .. ...cuueuie ettt 40
12,41 GENEIal. . e 40
12.4.2 ProCedure ........ocuiiiiiiiiiiii e 40
125 Editingasaved image.........cccveiiiiiiii e 41
12.5.1 General........ccouiiniiiiiii e 41
12.5.2 ProCeaUIE ......eieiiiiei e 41
12.5.3 Related topiCS ......ovuiviiiiii i 41
12.6  Creating a PDF reportinthe camera .........c.cooooviiiiiiiiiiniiicieenns 41
12.6.1 GENEIal...c.eeii i 41
12.6.2 Naming CONVENtION.......cvuiuieiiiiiie e 41
12.6.3 ProCedure ........oceieiniiiii e 41
12.7  Deleting animage . ......oooveiiiniii e 42
12.7.1 GeNeral.....cc.iiuiiiiiii e 42
12.7.2 ProCeAUIe .......eieiie e 42
12.8  Deleting multiple images ..........ouveieiiiiiiiii e 42
12.8.1 GeNEral.....eeiiiiieie e 42
12.8.2 ProCeAUIe ......vnieiiiii e 42
12.9  Deleting all iImages......cocuvinieiii e 42
12.9.1 GeNeral.....ccuiiiiiiii e 42
12.9.2 ProCeAUIE ......viieiiii e 43
12.10 Resettingthe image counter.............ooiiiiiiiii e 43
12,101 GENEIAL ..ceiiiieie e 43
12.10.2ProCeAUIE ....cvieieiiii e 43
Achieving @ good iMage .........cocveimiinieiiiririi e e 44
13.1  GENEIAL ...t 44
13.2  Adjusting the infrared camera focus ............ccooviiiiiiiiii i 44
13.3  Adjusting the infrared image..............oooiiiiii i 44
13.3.1 General.....cc.oiniiniiii e 44
13.3.2 EXample 1 .o 45
13.83.3 EXaMPIE 2 oo 45
13.3.4 Manual adjustment in Level, Spanmode ............c..cccceueenee. 45
13.3.5 Manual adjustment in Level, Max, Min mode ...................... 46
13.4  Changing the temperature range ...........ccoeviiiniiiiiiiie e 46
13.4.1 GENEIal. . e e 46
13.4.2 ProCedure ........oouiiiiiiiiiii e 46
13.5  Changing the color palette ............ocviiiiiiiiiii e 47
13.5.1 GENEIal. . e 47
13.5.2 ProCedure ........oouiiiiiiiii e 47
13.6  Changing the object parameters ............cocoiiiiiiiiii 48
13.7  Calibratingthe camera.........ccoooiiiiiiii 48

#T7559954; r.28105/28105; en-US ix



Table of contents

13.7.1 GENEIAL .. e 48

13.7.2 Manual calibration............coooviiiiiii 48

13.8  Hidingall overlay ........ ..o 48
13.8.1 GENEIAL . e e 48

13.8.2 ProCeaUre ......oouieiiiiieieee e 49

14 Working with image modes..........cc.coiiiiiiiiiiii 50
141 GENEIAl .. e 50
14.2  IMage eXampPles ... ..o 50
14.3  Selecting the image mode ...........coeiiiiiiiiiiii e 51
15 Working with measurement tools ........c..cccviiiiiiiiiiini e 52
15,1 GENEIAL e 52
15.2  Adding/removing measurementtools ..............cccoiiiiiiiiiiiiinenne. 52
15.3  Working with USer presets.........ccovviveiiiiiiiiii e 52
15.3.1 GENEIAl...cuieiei i 52

15.3.2 ProCedure .......c.oeiiiiiiiii e 52

15.4  Resizing or moving a measurement tool.............coceveieiiiiiniienenns 53
15.4.1 General.......ccouiiuiiiiiii e 53

15.4.2 ProCedUre .......ouieiiiiiiii e 53

15.5 Changing object parameters ...........ccoeoviieiiiiiiiiiiiie e 54
15.5.1 General........oouiiuiiiiiii e 54

15.5.2 Types of parameters .........cccovvieeiiiiiiiiii e 54

15.5.3 Recommended values.............c.cveiiiiiiiiiiiiiiiiiiieeenn 54

15.5.4 ProCedure ........oouiiiniiiiei e 54

15.5.5 Related topiCs ......oeueviiiiiii 56

15.6  Displaying values in the result table and displaying a graph............... 56
15.6.1 GeNeral......c.iiuiiniiiii e 56

15.6.2 ProCedure .........o.oeiiiiiiiii e 56

15.7  Creating and setting up a difference calculation............................. 57
1571 GeNEIAl .. 57

15.7.2 ProCedure .........coveiiiiiiiiiiii 57

15.8  Settinga measurement alarm.............cooieiiiiiiiiiiii e 57
15.8.1 General........oouiiuiiiiiii e 57

15.8.2 Typesofalarm.......cccviiiiiiiii e 57

15.8.3 AlarmSignals .......c.oouiiiiiii i 58

15.8.4 ProCedure .........cveiiiiiiiiiiiiiee 58

16 Working with color alarms and isotherms............cooviiiiiiiiiiiisincninennans 60
16.1  COlOrAlarmS ......cuiiiiieie e 60
16.1.1 GENEIAl. . e e 60

16.1.2 Image examples ...........coouiiiiiiiiiiiiii e 60

16.2  Setting up above, below, and interval alarms..............ccoooeviiiiinnnns 61
16.3  Building iSOtherms ..o 62
16.3.1 About the Condensation alarm ..................cc.coooiiiiiiiiinanns 62

16.3.2 About the Insulation alarm.................ccccocoeiiiiiiiiiiininenns 62

16.3.3 Setting up condensation and insulation alarms ................... 62

17 Annotating iMages ......cccoviiiiiiiii 63
171 GENEIAl e e 63
17.2  AdAING@NOTE ..o 63
B2 B 1T 1T | 63

17.2.2 ProCedure ..o 63

17.3  Addingatable..... ... 63
17.3.1 GeNEral ..o 63

17.3.2 ProCedure .........cveiiiiiiiiii i 64

17.4  Adding avoice annotation.............ccoveiiiiiiiiiii e 64
1741 GENEIAl...cuieie e 64

17.4.2 ProCedUre .......oueiiiiie e 65

#T7559954; r.28105/28105; en-US X



Table of contents

17.5  AddingasketCh..... ..o 65
1751 GENEIAl...cuieiei e 65
17.5.2 ProCedure ........ocvviiiiiiiiii e 65
18 Programming the camera (time lapse) ........cccoviviiiiiiiiniiieincn e 67
18,1 GENEIAl ...euieie i 67
18.2  ProCedUre ..... . 67
19 Recording Video CliPS .....cuveiuiiiiiiiiiiirc e e e e 68
191 GENEIAL et 68
19.2  ProCEAUIE ... s 68
20 SCreening @larm .......cceieieiiiieiirrr s e 69
201 GENEIAL e s 69
20.2  PrOCEAUIE .. ..ottt 69
21 Pairing Bluetooth devices...........cccoiiiiiiiiiiiiiii 70
211 GENEIAL ...t 70
21.2  PrOCEAUIE ... 70
22 Configuring Wi=Fi .....cuieiiiiiiiiincrin s s e s 71
221 GENEIAL et e 71
22.2  Setting up a wireless access point (most common use) ................... 71
22.3  Connecting the camera to a wireless local area network (less
(oo 0010010 o T U] I 71
23 Changing settings .......covviiiiiiiiiir 72
281 GENEIAL et 72
23.1.1 Define USErpreSets .........ouvuiiiiiiiiii i 72
23.1.2 Camera temperature range ...............ccccoeeeeiriniiineenannannns 72
23.1.3 Save options & SIOrage............cccoueeeuiiiiiiiiiiiiiiiiiiieieans 72
23.1.4 Programmable bUtONS ...............cccoeiiiiiiiiiiiiiiieeieeeenns 73
23.1.5 Device SEItINGS ........cuiiieiiii i 74
23.2  PrOCEAUIE ... 76
24 Technical data...........c.oeuiieiieii 77
241 Online field-of-view calculator..............ccoooiiiiiiiiiii e 77
242 Note abouttechnical data..............cocooiiiiiiiii 77
24.3 Note about authoritative versions..............c.oooiiiiiiiiiiens 77
24.4  FLIRTI020 12° . ittt et 78
245  FLIRTI020 28°..... ittt 83
246  FLIRTI020 45° ... ettt 88
247  FLIRTI0B0SC 12° .. ittt 93
24.8  FLIRTI0B0SC 28°.....euitiiiinietiiieieie ettt 98
24.9  FLIRTI0B0SC 45° .. .uiiitiiiitaei et 103
2410 FLIRTI040 12° ..t 108
2411 FLIRTI040 28° .. ettt e 113
2412 FLIRTI040 45° ...t 118
2413 FLIRTI0B50SC 12° .. ittt 123
2414 FLIRTI0B0SC 28°.....ucuiuiiiitieieetae e et ens 128
2415 FLIRTI050SC 45° .. .. ittt 133
25 Mechanical drawings .........cccoimiiiiiiiiii e 138
26 Cleaning the camera.......cc.oiviiiiiiniiiiier e e 145
26.1 Camera housing, cables, and otheritems...............c.cooviiiinanen. 145
26.1.1 LiQUIS....oenieeiiie e 145
26.1.2 EQUIPMENt ... ... 145
26.1.3 ProCedure ..o 145
26.2  Infrared 1eNS ......couiiiiii 145
26.2.1 LiQUIAS. ..o e 145
26.2.2 EQUIPMENT .. ..t 145
26.2.3 ProCedure ..o 145
#T559954; r.28105/28105; en-US xi



Table of contents

27

28

29
30

31
32

33
34

26.3  Infrared deteCtor........cuvuiei i 145
26.3.1 GeNEral......ieieiii e 145
26.3.2 ProCedure ........cooiuiiiiiiiiiiii e 146

Application examples..........cciiiiiiiiiiiinii 147

271  Moisture & water damage .........ocoeieiiiiii s 147
2711 GeNEIAL . e 147
27.1.2 FiQUure....cooniii e 147

27.2  Faulty contactin socket..........c..ouiiiiiiiiiii 147
27.2.1 GENEIAL . .ceiiiiii e 147
27.2.2 FiQUIe...ciiiiiiii i 147

27.3  OXIdiZEd SOCKEL. .....cuiiiitieiii e 148
27.3.1 GENEIAl... e 148
27.3.2 FiQUIE...ce i 148

27.4  Insulation defiCienCies..........ovoveieiiiii i 149
2741 GeNEral......cvuieiiiii e 149
27.4.2 FiQUIC .. ceiii e 149

27.5  Drafl oo 150
27.5.1 GeNEral......ceuiiiiiii e 150
27.5.2 FiQUIC .. e 150

About FLIR SYStems .......cccovuiuiiiiiiiiirrrcrir s e s 151

28.1  Morethanjustaninfrared camera ..........c.coooviiiiiiiiiiiiiiienns 152

28.2  Sharingourknowledge ............cooiiiiiiiiiii 152

28.3  Supporting OUr CUSTOMEIS. ... c.uiuieeiieie et 152

28.4 Afewimages from our facilities..................ooooi 153

L o= 7 1 154

Thermographic measurement techniques ..........c.cocoeiiiiiiiiiiiiiiiienens 157

30.1  INtrodUCHION .....iviiiii 157

30.2  EMISSIVIEY ..ot 157
30.2.1 Finding the emissivity of asample..............c.coooviiiinianen. 157

30.3 Reflected apparent temperature.............coooviiiiiiiiiiiiens 160

B0.4  DISTANCE .. et 160

30.5 Relative humidity ..o 160

30.6  Other parameters.........c.uoiuiiuiiiii e 160

History of infrared technology..........cccoviiiiiiiiiiii e 162

Theory of thermography.........cccoioiiiiiiiiiii e 165

32,1 INtrodUCHION ....ouieei 165

32.2 The electromagnetic SPeCtrUm...........ooviiiiiiiiii e 165

32.3  Blackbody radiation...........c.oeiuiiiiiiiii 165
32.3.1 PlancK’s 1aw ........c.ooiiiiiiiiiii 166
32.3.2 Wien’s displacement law............ccovveiiiiiiiiiniiiieeen, 167
32.3.3 Stefan-Boltzmann'slaw ............coooiiiiiiiiii 168
32.3.4 Non-blackbody emitters............cccoveviiiiiiiiiiieee, 169

32.4 Infrared semi-transparent materials..............coooviiiiiiiiiiiiiiniienns 171

The measurement formula...........cocoriiiiiiiiiin 172

Emissivity tables ........cciiiiiiiiiiii s 176

341 REferenCes. .......ceuiiiii 176

B4.2  TabIES ..o 176

#T7559954; r.28105/28105; en-US xii



Disclaimers

1.1 Legal disclaimer

All products manufactured by FLIR Systems are warranted against defective materials
and workmanship for a period of one (1) year from the delivery date of the original pur-
chase, provided such products have been under normal storage, use and service, and in
accordance with FLIR Systems instruction.

Uncooled handheld infrared cameras manufactured by FLIR Systems are warranted
against defective materials and workmanship for a period of two (2) years from the deliv-
ery date of the original purchase, provided such products have been under normal stor-
age, use and service, and in accordance with FLIR Systems instruction, and provided
that the camera has been registered within 60 days of original purchase.

Detectors for uncooled handheld infrared cameras manufactured by FLIR Systems are
warranted against defective materials and workmanship for a period of ten (10) years
from the delivery date of the original purchase, provided such products have been under
normal storage, use and service, and in accordance with FLIR Systems instruction, and
provided that the camera has been registered within 60 days of original purchase.

Products which are not manufactured by FLIR Systems but included in systems deliv-
ered by FLIR Systems to the original purchaser, carry the warranty, if any, of the particu-
lar supplier only. FLIR Systems has no responsibility whatsoever for such products.

The warranty extends only to the original purchaser and is not transferable. It is not appli-
cable to any product which has been subjected to misuse, neglect, accident or abnormal
conditions of operation. Expendable parts are excluded from the warranty.

In the case of a defect in a product covered by this warranty the product must not be fur-
ther used in order to prevent additional damage. The purchaser shall promptly report any
defect to FLIR Systems or this warranty will not apply.

FLIR Systems will, at its option, repair or replace any such defective product free of
charge if, upon inspection, it proves to be defective in material or workmanship and pro-
vided that it is returned to FLIR Systems within the said one-year period.

FLIR Systems has no other obligation or liability for defects than those set forth above.

No other warranty is expressed or implied. FLIR Systems specifically disclaims the im-
plied warranties of merchantability and fitness for a particular purpose.

FLIR Systems shall not be liable for any direct, indirect, special, incidental or consequen-
tial loss or damage, whether based on contract, tort or any other legal theory.

This warranty shall be governed by Swedish law.

Any dispute, controversy or claim arising out of or in connection with this warranty, shall

be finally settled by arbitration in accordance with the Rules of the Arbitration Institute of
the Stockholm Chamber of Commerce. The place of arbitration shall be Stockholm. The
language to be used in the arbitral proceedings shall be English.

1.2 Usage statistics

FLIR Systems reserves the right to gather anonymous usage statistics to help maintain
and improve the quality of our software and services.

1.3 Changes to registry

The registry entry HKEY_LOCAL_MACHINE\SYSTEM\CurrentControlSet\Control\Lsa
\LmCompatibilityLevel will be automatically changed to level 2 if the FLIR Camera Moni-
tor service detects a FLIR camera connected to the computer with a USB cable. The
modification will only be executed if the camera device implements a remote network
service that supports network logons.
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Disclaimers

1.4 U.S. Government Regulations

This product may be subject to U.S. Export Regulations. Please send any inquiries to ex-
portquestions@flir.com.

1.5 Copyright

© 2015, FLIR Systems, Inc. All rights reserved worldwide. No parts of the software in-
cluding source code may be reproduced, transmitted, transcribed or translated into any
language or computer language in any form or by any means, electronic, magnetic, opti-
cal, manual or otherwise, without the prior written permission of FLIR Systems.

The documentation must not, in whole or part, be copied, photocopied, reproduced,
translated or transmitted to any electronic medium or machine readable form without pri-
or consent, in writing, from FLIR Systems.

Names and marks appearing on the products herein are either registered trademarks or
trademarks of FLIR Systems and/or its subsidiaries. All other trademarks, trade names
or company names referenced herein are used for identification only and are the prop-
erty of their respective owners.

1.6 Quality assurance

The Quality Management System under which these products are developed and manu-
factured has been certified in accordance with the ISO 9001 standard.

FLIR Systems is committed to a policy of continuous development; therefore we reserve
the right to make changes and improvements on any of the products without prior notice.

1.7 Patents

One or several of the following patents and/or design patents may apply to the products
and/or features. Additional pending patents and/or pending design patents may also

apply.

000279476-0001; 000439161; 000499579-0001; 000653423; 000726344, 000859020;
001106306-0001; 001707738; 001707746; 001707787; 001776519; 001954074
002021543; 002058180; 002249953; 002531178; 0600574-8; 1144833; 1182246;
1182620; 1285345; 1299699; 1325808; 1336775; 1391114; 1402918; 1404291;
1411581; 1415075; 1421497, 1458284, 1678485; 1732314; 2106017; 2107799;
2381417; 3006596; 3006597; 466540; 483782; 484155; 4889913; 5177595;
60122153.2; 602004011681.5-08; 6707044; 68657; 7034300; 7110035; 7154093;
7157705; 7237946; 7312822; 7332716; 7336823; 7544944, 7667198; 7809258 B2;
7826736; 8,153,971; 8,823,803; 8,853,631; 8018649 B2; 8212210 B2; 8289372;
8354639 B2; 8384783; 8520970; 8565547; 8595689; 8599262; 8654239; 8680468;
8803093; D540838; D549758; D579475; D584755; D599,392; D615,113; D664,580;
D664,581; D665,004; D665,440; D677298; D710,424 S; D718801; DI6702302-9;
DI6903617-9; DI7002221-6; DI7002891-5; DI7002892-3; DI7005799-0; DM/057692;
DM/061609; EP 2115696 B1; EP2315433; SE 0700240-5; US 8340414 B2; ZL
201330267619.5; ZL01823221.3; ZL01823226.4; ZL02331553.9; ZL02331554.7;
Z1.200480034894.0; ZL200530120994.2; ZL200610088759.5; ZL200630130114.4;
Z1.200730151141.4; ZL200730339504.7; ZL200820105768.8; ZL200830128581.2;
Z1200880105236.4; ZL200880105769.2; ZL200930190061.9; ZL201030176127.1;
Z1201030176130.3; ZL201030176157.2; ZL201030595931.3; ZL201130442354.9;
Z1.201230471744.3; ZL201230620731.8.

1.8 Third-party licenses

1.8.1 GNU Lesser General Public License (LGPL)
http://www.gnu.org/licenses/Igpl-2.1.en.html
(Retrieved May 27, 2015)
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Disclaimers

1.8.2 Fonts (Source Han Sans)
https://github.com/adobe-fonts/source-han-sans/blob/master/LICENSE.txt
(Retrieved May 27, 2015)

1.8.3 Fonts (DejaVu)
http://dejavu-fonts.org/wiki/License
(Retrieved May 27, 2015)
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Safety information

/A WARNING

Applicability: Class B digital devices.

This equipment has been tested and found to comply with the limits for a Class B digital device, pur-
suant to Part 15 of the FCC Rules. These limits are designed to provide reasonable protection against
harmful interference in a residential installation. This equipment generates, uses and can radiate radio
frequency energy and, if not installed and used in accordance with the instructions, may cause harmful
interference to radio communications. However, there is no guarantee that interference will not occur in
a particular installation. If this equipment does cause harmful interference to radio or television recep-
tion, which can be determined by turning the equipment off and on, the user is encouraged to try to cor-
rect the interference by one or more of the following measures:

* Reorient or relocate the receiving antenna.

* Increase the separation between the equipment and receiver.

* Connect the equipment into an outlet on a circuit different from that to which the receiver is
connected.

* Consult the dealer or an experienced radio/TV technician for help.

& WARNING

Applicability: Digital devices subject to 15.19/RSS-247 issue 1.

NOTICE: This device complies with Part 15 of the FCC Rules and with RSS-247 issue 1 of Industry
Canada. Operation is subject to the following two conditions:

1. this device may not cause harmful interference, and
2. this device must accept any interference received, including interference that may cause undesired
operation.

/A WARNING

Applicability: Digital devices subject to 15.21.

NOTICE: Changes or modifications made to this equipment not expressly approved by FLIR Systems
may void the FCC authorization to operate this equipment.

/A WARNING

Applicability: Digital devices subject to 2.1091/2.1093/OET Bulletin 65.

Radiofrequency radiation exposure Information: The radiated output power of the device is below
the FCC/IC radio frequency exposure limits. Nevertheless, the device shall be used in such a manner
that the potential for human contact during normal operation is minimized.

/\  WARNING

Applicability: Cameras with one or more laser pointers.

Do not look directly into the laser beam. The laser beam can cause eye irritation.

& WARNING

Applicability: Cameras with one or more batteries.

Do not disassemble or do a modification to the battery. The battery contains safety and protection devi-
ces which, if damage occurs, can cause the battery to become hot, or cause an explosion or an ignition.

/\  WARNING

Applicability: Cameras with one or more batteries.

If there is a leak from the battery and you get the fluid in your eyes, do not rub your eyes. Flush well with
water and immediately get medical care. The battery fluid can cause injury to your eyes if you do not do
this.
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Safety information

/\  WARNING

Applicability: Cameras with one or more batteries.

Do not continue to charge the battery if it does not become charged in the specified charging time. If
you continue to charge the battery, it can become hot and cause an explosion or ignition. Injury to per-
sons can occur.

/A WARNING

Applicability: Cameras with one or more batteries.

Only use the correct equipment to remove the electrical power from the battery. If you do not use the
correct equipment, you can decrease the performance or the life cycle of the battery. If you do not use
the correct equipment, an incorrect flow of current to the battery can occur. This can cause the battery
to become hot, or cause an explosion. Injury to persons can occur.

/A WARNING

Make sure that you read all applicable MSDS (Material Safety Data Sheets) and warning labels on con-
tainers before you use a liquid. The liquids can be dangerous. Injury to persons can occur.

/\  cauTion

Do not point the infrared camera (with or without the lens cover) at strong energy sources, for example,
devices that cause laser radiation, or the sun. This can have an unwanted effect on the accuracy of the
camera. It can also cause damage to the detector in the camera.

/\  cauTion

Do not use the camera in temperatures more than +50°C (+122°F), unless other information is specified
in the user documentation or technical data. High temperatures can cause damage to the camera.

/\  CAuTION

Applicability: Cameras with one or more laser pointers.

To prevent damage, put the protective cap on the laser pointer when you do not operate the laser
pointer. Damage to the laser pointer can occur if you do not do this.

/\  cauTion

Applicability: Cameras with one or more batteries.

Do not attach the batteries directly to a car’s cigarette lighter socket, unless FLIR Systems supplies a
specific adapter to connect the batteries to a cigarette lighter socket. Damage to the batteries can
occur.

/\  cauTion

Applicability: Cameras with one or more batteries.

Do not connect the positive terminal and the negative terminal of the battery to each other with a metal
object (such as wire). Damage to the batteries can occur.

/\  CAuTION

Applicability: Cameras with one or more batteries.

Do not get water or salt water on the battery, or permit the battery to become wet. Damage to the bat-
teries can occur.

/\  CAuTION

Applicability: Cameras with one or more batteries.

Do not make holes in the battery with objects. Damage to the battery can occur.
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Safety information

/\  cauTion

Applicability: Cameras with one or more batteries.
Do not hit the battery with a hammer. Damage to the battery can occur.

/\  cauTion

Applicability: Cameras with one or more batteries.
Do not put your foot on the battery, hit it or cause shocks to it. Damage to the battery can occur.

/\  cauTion

Applicability: Cameras with one or more batteries.

Do not put the batteries in or near a fire, or into direct sunlight. When the battery becomes hot, the built-
in safety equipment becomes energized and can stop the battery charging procedure. If the battery be-
comes hot, damage can occur to the safety equipment and this can cause more heat, damage or igni-
tion of the battery.

/\  cauTion

Applicability: Cameras with one or more batteries.

Do not put the battery on a fire or increase the temperature of the battery with heat. Damage to the bat-
tery and injury to persons can occur.

/\  cauTion

Applicability: Cameras with one or more batteries.

Do not put the battery on or near fires, stoves, or other high-temperature locations. Damage to the bat-
tery and injury to persons can occur.

/\  CAuUTION

Applicability: Cameras with one or more batteries.
Do not solder directly onto the battery. Damage to the battery can occur.

/\  cauTion

Applicability: Cameras with one or more batteries.

Do not use the battery if, when you use, charge, or put the battery in storage, there is an unusual smell
from the battery, the battery feels hot, changes color, changes shape, or is in an unusual condition.
Speak with your sales office if one or more of these problems occurs. Damage to the battery and injury
to persons can occur.

/\  cauTion

Applicability: Cameras with one or more batteries.

Only use a specified battery charger when you charge the battery. Damage to the battery can occur if
you do not do this.

/\  cauTion

Applicability: Cameras with one or more batteries.

Only use a specified battery for the camera. Damage to the camera and the battery can occur if you do
not do this.

/\  cauTion

Applicability: Cameras with one or more batteries.

The temperature range through which you can charge the battery is +0°C to +45°C (+32°F to +113°F),
unless other information is specified in the user documentation or technical data. If you charge the bat-
tery at temperatures out of this range, it can cause the battery to become hot or to break. It can also de-
crease the performance or the life cycle of the battery.
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Safety information

/\  cauTion

Applicability: Cameras with one or more batteries.

The temperature range through which you can remove the electrical power from the battery is -15°C to
+50°C (+5°F to +122°F), unless other information is specified in the user documentation or technical
data. If you operate the battery out of this temperature range, it can decrease the performance or the life
cycle of the battery.

/\  cauTion

Applicability: Cameras with one or more batteries.

When the battery is worn, apply insulation to the terminals with adhesive tape or equivalent materials
before you discard it. Damage to the battery and injury to persons can occur if you do not do this.

/\  cAuTION

Applicability: Cameras with one or more batteries.

Remove any water or moisture on the battery before you install it. Damage to the battery can occur if
you do not do this.

/\  CAuTION

Do not apply solvents or equivalent liquids to the camera, the cables, or other items. Damage to the bat-
tery and injury to persons can occur.

/\  cauTion

Be careful when you clean the infrared lens. The lens has an anti-reflective coating which is easily dam-
aged. Damage to the infrared lens can occur.

/\  cauTion

Do not use too much force to clean the infrared lens. This can cause damage to the anti-reflective
coating.

E nore

The encapsulation rating is only applicable when all the openings on the camera are sealed with their
correct covers, hatches, or caps. This includes the compartments for data storage, batteries, and
connectors.

/\  cauTion

Applicability: Cameras with a viewfinder.

Make sure that the beams from the intensive energy sources do not go into the viewfinder. The beams
can cause damage to the camera. This includes the devices that emit laser radiation, or the sun.
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Notice to user

3.1 User-to-user forums

Exchange ideas, problems, and infrared solutions with fellow thermographers around the
world in our user-to-user forums. To go to the forums, visit:

http://www.infraredtraining.com/community/boards/

3.2 Calibration

We recommend that you send in the camera for calibration once a year. Contact your lo-
cal sales office for instructions on where to send the camera.

3.3 Accuracy

For very accurate results, we recommend that you wait 5 minutes after you have started
the camera before measuring a temperature.

3.4 Disposal of electronic waste

As with most electronic products, this equipment must be disposed of in an environmen-
tally friendly way, and in accordance with existing regulations for electronic waste.

Please contact your FLIR Systems representative for more details.

3.5 Training
To read about infrared training, visit:

¢ hitp://www.infraredtraining.com
e http://www.irtraining.com

e http://www.irtraining.eu

3.6 Documentation updates

Our manuals are updated several times per year, and we also issue product-critical notifi-
cations of changes on a regular basis.

To access the latest manuals and notifications, go to the Download tab at:
http://support.flir.com

It only takes a few minutes to register online. In the download area you will also find the
latest releases of manuals for our other products, as well as manuals for our historical
and obsolete products.

3.7 Important note about this manual

FLIR Systems issues generic manuals that cover several cameras within a model line.
This means that this manual may contain descriptions and explanations that do not apply
to your particular camera model.

3.8 Note about authoritative versions

The authoritative version of this publication is English. In the event of divergences due to
translation errors, the English text has precedence.

Any late changes are first implemented in English.
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Customer help

FLIR Customer Support Center

Home | Answers  Ask a Question Product Registration Downloads | My Stuff = Service

' FLIR Customer support

Get the most out of your FLIR products

Get Support fof Your FLIR Products

Welcome to the FLIR Customer Support Center. This portal will help you as a FLIR customer to get the most out of vour
FLIR products. The portal gives you access to:

s The FLIR Knowledgebase

» Ask our support team (requires registration)

+ Software and documentation (requires registration)

« FLIR service contacts

Find Answers
We store all resolved problems in our solution database. Search by product, category, keywords, or phrases.

Search by Keyword

Search All Answers

See All Popular Answers

To find a datasheet for a current product, click on a picture.
To find a datasheet for a legacy product, click here.

FLIR Ex FLIR. Exx FLIR Kxx FLIR. T4xx FLIR T6xx FLIR G3xx
ThermaCAM™ FLIR. GF3xx FLIR. AX FLIR. Ax5 FLIR A3xx
GasFindIR
b é B ’ Q o
Product catalog Accessories
Please right-click the links below and select Save Target As... to save the file. 0 o G
. gk n-. o8
US Letter (28 Mb) =iy
Ad (27.4 Mb) @ =
YV g -8

Important legal disclaimer, dangers, warnings, and cautions

4.1 General
For customer help, visit:

http://support.flir.com

4.2 Submitting a question

To submit a question to the customer help team, you must be a registered user. It only
takes a few minutes to register online. If you only want to search the knowledgebase for
existing questions and answers, you do not need to be a registered user.

When you want to submit a question, make sure that you have the following information
to hand:
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Customer help

e The camera model

* The camera serial number

e The communication protocol, or method, between the camera and your device (for ex-
ample, HDMI, Ethernet, USB, or FireWire)

* Device type (PC/Mac/iPhone/iPad/Android device, etc.)

¢ Version of any programs from FLIR Systems

¢ Full name, publication number, and revision number of the manual

4.3 Downloads
On the customer help site you can also download the following:

* Firmware updates for your infrared camera.

e Program updates for your PC/Mac software.

* Freeware and evaluation versions of PC/Mac software.

* User documentation for current, obsolete, and historical products.
¢ Mechanical drawings (in *.dxf and *.pdf format).

e Cad data models (in *.stp format).

* Application stories.

* Technical datasheets.

¢ Product catalogs.
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Introduction

5.1 General description

The FLIR T10xx series is designed for the expert requiring the highest performance and
the latest technology available. The camera series combines excellent ergonomics and
feature-rich flexibility with superior image quality of 1024 x 768 pixel infrared resolution.
High accuracy and sensitivity together with radiometric recording and streaming options
make the FLIR T10xx series well suited for advanced research and development.

5.2 Key benefits

» Tailor made for research and development: The FLIR T10xx series has high accuracy
and high sensitivity, to accurately measure the smallest temperature differences. With
real-time radiometric recording by the camera, it is possible to capture fast events on
the camera’s SD card for further analysis by the supplied analysis software.

¢ Flexible and feature rich: A wide variety of measuring and analysis functions makes
the camera flexible for your every need. Two programmable buttons provide easy ac-
cess to favorite functions.

¢ Highest performance with the latest technology: The FLIR T10xx series is equipped
with the innovative Multi Spectral Dynamic Imaging (MSX) feature, which produces an
image richer in detail than ever before. Continuous auto-focus makes the FLIR T10xx
series a fully automatic infrared camera series.
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Quick start guide

6.1 Procedure
Follow this procedure:

Put a battery into the battery compartment.
Charge the battery for 4 hours before starting the camera for the first time.
Insert a memory card into the card slot.

Push the On/off button ® to turn on the camera.
Aim the camera toward the object of interest.
Adjust the focus.

ok Wb~

@ NOTE

Itis very important to adjust the focus correctly. Incorrect focus adjustment affects how the image
modes work. It also affects the temperature measurement.

7. Push the Save button fully down to save an image.

8. Go to http://support.flir.com/tools and download FLIR Tools.
9. Install FLIR Tools on your computer.

10. Start FLIR Tools.

11. Connect the camera to the computer using a USB cable.
12. Import the images into FLIR Tools.

13. Select one or more images.

14. Click Generate report.

15. Click Export to export the report as a PDF file.

16. Send the PDF report to your client.
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A note about ergonomics

7.1 General

To prevent strain-related injuries, it is important that you hold the camera ergonomically
correct. This section gives advice and examples on how to hold the camera.

@ NOTE

Please note the following:

e Always tilt the touch-screen LCD to suit your work position.

* When you hold the camera, make sure that you support the optics housing with your left hand too.
This decreases the strain on your right hand.

* Always use the supplied neck strap. See section 8.5 Neck strap attachment points, page 17.

7.2 Figure
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Camera parts

8.1 View from the right

8.1.1 Figure

8.1.2 Explanation

Knob to change the dioptric correction for the viewfinder.
Hand strap.
Digital zoom button.

P b~

Save button (push fully down).

@ NOTE

By default, the camera will autofocus when you push the Save button half-way down. To disable the

autofocus function of the Save button, select & (Settings) > Save options & storage > Save but-
ton half-press = None.

8.2 View from the left

8.2.1 Figure

8.2.2 Explanation

1. Digital camera.
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Camera parts

No ok

© ®

Camera lamp.
Laser pointer.

@ NOTE

The laser pointer may not be enabled in all markets.

Infrared lens.

Camera lamp.

Digital camera.

Focusing ring.

Programmable button P

Button to operate the laser pointer.

8.3 View from the bottom

8.3.1 Figure

(8] [o] fid

8.3.2 Explanation

—_

No ok

Memory card.
LED indicator showing that the memory card is busy.

@ NOTE

* Do not eject the memory card when this LED is flashing.

* Do not connect the camera to a computer when this LED is flashing.

USB Micro B cable (to connect the camera to a computer).

HDMI cable (for digital video output).

Battery condition LED indicator.

Power supply cable (to power the camera and charge the battery).
High-speed interface cable.
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Camera parts

8. Tripod mount.
9. Button to release the lens.
10. Latch to release the battery.

8.4 View from the rear

8.4.1 Figure

L] [2] [38] [¢] [8] [e]

_

[z] [8] [e] [0 [1] [12

8.4.2 Explanation

1. Sensor that adjusts the touch-screen LCD intensity automatically.

2. f*D button.

Function:
¢ Push to switch between touch-screen LCD mode and viewfinder mode.

3. Viewfinder.

4. Programmable button P

5. Joystick with push-button functionality.
Function:

* Move the joystick left/right or up/down to navigate in menus, submenus, and dia-
log boxes, and to change values in dialog boxes.
¢ Push the joystick to confirm changes and settings in menus and dialog boxes.

6. Back button b

Function:

¢ Push to leave dialog boxes and to go back in the menu system.

7. Camera lamp button =.
Function:

¢ Push to turn on or off the camera lamp.

|_§P| NOTE

Lamp & laser > Enable lamp & laser.

The camera lamp must be enabled. Select ™ (Settings) > Device settings > Set up camera >
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Camera parts

8. Il button.
Function:

¢ Push to switch between automatic and manual image adjustment mode.

9. Image archive button u
Function:

¢ Push to open the image archive.
e Push and hold for more than 2 seconds to perform a manual calibration.

10. Touch-screen LCD.
11. Power indicator.
12. On/off button ®
Function:
¢ Push and release to turn on the camera.
¢ Push and hold for more than 0.2 second to turn off the camera.

8.5 Neck strap attachment points

8.5.1 Figure

8.6 Battery condition LED indicator

8.6.1 Figure

8.6.2 Explanation

Type of signal Explanation
The green LED flashes twice per second. The battery is being charged.
The green LED glows continuously. The battery is fully charged.
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Camera parts

8.7 Power LED indicator

8.7.1 Figure

L

8.7.2 Explanation

Type of signal Explanation
The LED is off. The camera is off.
The LED is blue. The camera is on.

8.8 Laser pointer

8.8.1 Figure

l

22.15 mm/0.87"

Figure 8.1 This figure shows the difference in position between the laser pointer and the optical center of
the infrared lens.

& WARNING

Do not look directly into the laser beam. The laser beam can cause eye irritation.

@ NOTE

The symbol is displayed on the screen when the laser pointer is on.
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Camera parts

E note

The laser pointer is enabled by a setting. Select & (Settings) > Device settings > Set up camera >
Lamp & laser > Enable lamp & laser.

@ NOTE

The laser pointer may not be enabled in all markets.

8.8.2 Laser warning label

A laser warning label with the following information is attached to the camera:

LASER RADIATION
DO NOT STARE INTO BEAM
CLASS 2 LASER PRODUCT

WAVELENGTH: 635 nm MAX. OUTPUT POWER: 1 mW

THIS PRODUCT COMPLIES WITH 21 CFR
1040.10 AND 1040.11 EXCEPT FOR
DEVIATIONS PURSUANT TO LASER NOTICE

NO.50 DATED JUNE 24, 2007.

8.8.3 Laser rules and regulations
Wavelength: 635 nm. Maximum output power: 1 mW.

This product complies with 21 CFR 1040.10 and 1040.11 except for deviations pursuant
to Laser Notice No. 50, dated June 24, 2007.
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Screen elements

9.1 Figure

Center spot

.¢.

I ——

9.2 Explanation

Programmable button P4.
Programmable button P3.

Digital zoom factor.

Result table.

Status icons.

Measurement tool (e.g., spotmeter).
Temperature scale.

Submenu.

Main menu.

10. Settings button.

11. Color button.

12. Measurement button.

13. Image mode button.

14. Measurement parameters button.
15. Recording mode button.

©CoON>O AN~

9.3 Status icons and indicators

Battery status indicator.

Memory card storage status indicator.

Manual adjustment mode is enabled.

The camera lamp is turned on.

The camera is connected to a device using USB.

Wi-Fi connectivity indicator.

Bluetooth connectivity indicator.

BA0AN0E O

A Bluetooth headset is connected.

#T7559954; r.28105/28105; en-US

20



Screen elements

Iy The GPS indicator.

e Gray icon: The GPS is enabled, but there is no
satellite contact.

e White icon: The GPS is enabled, with satellite
contact.

@ External infrared window compensation is
enabled.

.2 The laser pointer is turned on.

9.4 Image overlay information

The image information consists of items such as date, emissivity, and atmospheric tem-
perature. All image information is saved in the image file and can be viewed in the image
archive. You can also choose to display selected items as image overlay information. All
image overlay information displayed on the live image will also be displayed on saved im-
ages. For more information, see sections 23.1.5 Device settings, page 74 and 13.8 Hid-
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10

Navigating the menu system

10.1 General

The figure above shows the two ways to navigate the menu system in the camera:

* Using the index finger or a stylus pen specially designed for capacitive touch usage to
navigate the menu system (left).
¢ Using the joystick to navigate the menu system (right) and the Back button.

You can also use a combination of the two.

In this manual, it is assumed that the joystick is used, but most tasks can also be carried
out using the index finger or a stylus pen.

10.2 Navigating using the joystick

You navigate the menu system by using the joystick and the Back button:

¢ To display the menu system, push the joystick.

* To navigate in menus, submenus, and dialog boxes, and to change values in dialog
boxes, move the joystick up/down or left/right.

¢ To confirm changes and settings in menus and dialog boxes, push the joystick.

* To leave dialog boxes and to go back in the menu system, push the Back button b

#T7559954; r.28105/28105; en-US 22



11

Handling the camera

11.1 Charging the battery

E nore

You must charge the battery for 4 hours before you start using the camera for the first time.

11.1.1 Using the power supply to charge the battery

11.1.1.1 Procedure
Follow this procedure:

1. Connect the power supply cable plug to the power connector on the camera.

2. Connect the power supply mains-electricity plug to a mains socket.

3. Disconnect the power supply cable plug when the green light of the battery condition
LED indicator is continuous.

11.1.2 Using the stand-alone battery charger to charge the battery

11.1.2.1 Explanation

Type of signal Explanation
The blue LED flashes. The battery is being charged.
The blue LED glows continuous. The battery is fully charged.

11.1.2.2 Procedure
Follow this procedure:

Put the battery in the battery charger.

Connect the power supply cable plug to the connector on the battery charger.
Connect the power supply mains-electricity plug to a mains socket.

Disconnect the power supply cable plug when the blue LED on the battery charger is
continuous.

PN

11.2 Turning on the camera

11.2.1 Procedure

Follow this procedure:
1. To turn on the camera, push and release the On/off button ®

11.3 Turning off the camera

11.3.1 Procedure

Follow this procedure:

1. To turn off the camera, push and hold the On/off button ® for more than 0.2 second.

@ NOTE

In the rare event of the camera not responding to commands, push and hold the On/off button ® for
more than 10 seconds to turn off the camera. Do not remove the battery.
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11.4 Adjusting the viewfinder’s dioptric correction

11.4.1 Figure

/\  cAuTiON

Applicability: Cameras with a viewfinder.

Make sure that the beams from the intensive energy sources do not go into the viewfinder. The beams
can cause damage to the camera. This includes the devices that emit laser radiation, or the sun.

11.4.2 Procedure

Follow this procedure:

1. Push the ?‘D button to switch from touch-screen LCD mode to viewfinder mode.
2. To adjust the viewfinder’s dioptric correction, look through the viewfinder and rotate
the adjustment knob clockwise or counter-clockwise for best sharpness.

E note

e Maximum dioptric correction: +2.
* Minimum dioptric correction: -2.
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11.5 Adjusting the angle of the lens

11.5.1 Figure

11.6 Adjusting the infrared camera focus manually

11.6.1 Figure

11.6.2 Procedure
Follow this procedure:
1. Do one of the following:

¢ For far focus, rotate the focus ring clockwise (looking at the touch-screen LCD
side).

* For near focus, rotate the focus ring counter-clockwise (looking at the touch-
screen LCD side).
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E note

* Do not touch the lens surface when you adjust the infrared camera focus manually. If this happens,
clean the lens according to the instructions in 26.2 Infrared lens, page 145.

* The focus ring can be rotated infinitely, but only a certain amount of rotation is needed when
focusing.

* The response of the focus mechanism depends on the rotation speed of the focus ring, meaning
that the focus will change faster if you rotate the focus ring faster.

11.7 Autofocusing the infrared camera

11.7.1 General

The camera will autofocus when you push the Save button half-way down.

@ NOTE

*  You can disable the autofocus function of the Save button. Select = (Settings) > Save options &
storage > Save button half-press > None.

* You can assign the autofocus function to the programmable button P or " 2. For more information,
see section 11.11 Assigning functions to the programmable buttons, page 29.

11.7.2 Figure

11.7.3 Procedure
Follow this procedure:

1. Push the Save button half-way down.
11.8 Continuous autofocus

11.8.1 General

The camera can be set up to perform continuous autofocusing.
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E note

* In this mode, the digital camera is used, which means that continuous autofocus will not work in
darkness.

* When continuous autofocus is enabled, it is not possible to manually adjust the focus by rotating the
focus ring.

* To stop the continuous autofocusing (e.g. to stabilize the focus before saving an image), push the
Save button half-way down.

11.8.2 Procedure
Follow this procedure:

1. Push the joystick to display the menu system.

Use the joystick to go to ' (Settings).

Push the joystick to display the Settings menu.
Select Device settings and push the joystick.
Select Continuous autofocus and push the joystick.
Select On and push the joystick.

E note

You can also assign the function Continuous autofocus to one of the programmable buttons. Select

o0k wn

&~ (Settings) > Programmable buttons.

11.9 Operating the laser pointer

& WARNING

Do not look directly into the laser beam. The laser beam can cause eye irritation.

E note

The laser pointer is enabled by a setting. Select & (Settings) > Device settings > Lamp & laser > Ena-
ble lamp & laser.

@ NOTE

The laser pointer may not be enabled in all markets.
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11.9.1 Figure

11.9.2 Procedure
Follow this procedure:

1. To turn on the laser pointer, push and hold the laser button.
2. To turn off the laser pointer, release the laser button.

E note

e The symbol is displayed on the screen when the laser pointer is on.

* The position of the laser dot is indicated on the infrared image (depending on the camera model).

11.10 Using the digital zoom function

11.10.1 General

The high resolution of the detector allows digital zooming without deterioration of the im-
age quality.

The current zoom factor is displayed in the upper left corner of the screen.

In preview/edit mode, it is possible to pan a zoomed image by touching the screen.
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11.10.2 Figure

11.10.3 Procedure
Follow this procedure:

1. To zoom, push the zoom button left or right.
11.11 Assigning functions to the programmable buttons

11.11.1 General

There are four programmable buttons: two hardware buttons, and two software buttons
on the screen.

1. Programmable button P

2. Programmable button P2
Programmable button P3.
Programmable button P4.

o
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You can assign different functions to the programmable buttons. For a complete list of
functions, see section 23.1.4 Programmable buttons, page 73.

11.11.2 Procedure
Follow this procedure:

1. Push the joystick to display the menu system.

Use the joystickto goto ™ (Settings).

Push the joystick to display the Settings menu.
Select Programmable buttons and push the joystick.
Select one of the buttons and push the joystick:

ahrwn

e P Button: Hardware button P

P

e P2 Button: Hardware button ™ 2.
e P3 Button (on screen): Software button P3 on the screen.
e P4 Button (on screen): Software button P4 on the screen.

6. Select one of the functions and push the joystick.
11.12 Using the camera lamp as a flash

11.12.1 General

The camera lamp can be used as a flash for the digital camera. When the flash function
is activated, the camera lamp will flash when an image is saved by pushing the Save but-
ton fully down.

11.12.2 Procedure

Follow this procedure:

1. Push the joystick to display the menu system.

Use the joystick to go to “* (Settings).

Push the joystick to display the Settings menu.

Select Device settings and push the joystick.

Select Lamp & laser and push the joystick.
Select Enable lamp & laser + Use lamp as flash and push the joystick.

@ NOTE

You can also assign the function Switch camera flash On <> Off to one of the programmable buttons.

ok wnd

~

Select (Settings) > Programmable buttons.

11.13 Changing lenses

E nore

Do not touch the lens surface when you change lenses. If this happens, clean the lens according to the

instructions in 26.2 Infrared lens, page 145.
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Follow this procedure:

1. Take a firm grip around the outermost part of the lens.

4. The infrared detector is now fully exposed. Do not touch this surface. If you see dust
on the detector, follow the instructions in 26.3 Infrared detector, page 145.
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5. Note the index marks on the lens bayonet mount and on the lens.

11.14 Using the close-up lens

11.14.1 General

If you need to look at small objects very close up, you can attach the close-up lens to the
infrared lens.

When the close-up lens is attached, the digital camera and the infrared camera do not
see the same scene. This means that functions that are based on content captured by
the digital camera cannot be used, e.g., continuous autofocus and some image modes.

When using the close-up lens, keep the following in mind:

¢ You must activate the global parameter External IR window compensation.
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* The working distance for the close-up lens is 97 mm. (The working distance is the dis-
tance between the front of the lens and the closest surface of the object when the ob-
jectis in sharp focus.)

* For best performance, adjust the focus to infinity.

* Only use the Thermal image mode.

* Deactivate continuous autofocus. For more informations, see section 11.8 Continuous
autofocus, page 26.

¢ Do not use the laser pointer.

@ NOTE

The close-up lens can only be used with the infrared lens f = 36 mm (28°).

11.14.2 Attaching the close-up lens

@ NOTE

Do not touch the lens surfaces when you attach the close-up lens. If this happens, clean the lens ac-
cording to the instructions in 26.2 Infrared lens, page 145.

Follow this procedure:

1. Remove the outermost rubber protection from the infrared lens.

2. Align the close-up lens with the infrared lens. Carefully push the close-up lens into
position.
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4. Adjust the focus to infinity by turning the focus ring clockwise (looking at the touch-
screen LCD side).

5. Activate the global parameter External IR window compensation by doing the

following:

5.1.  Push the joystick to display the menu system.

5.2. Select ni (Measurement parameters) and push the joystick. This displays a
submenu.

53. Select © (External IR window compensation) and push the joystick. This
displays a dialog box.

5.4. Inthe dialog box, define the settings for the infrared window compensation:
e Turn compensation on/off. Select On.
e Temperature: Select the temperature of the close-up lens.
* Transmission: Select the transmission of the close-up lens. The transmis-

sion is printed on the close-up lens.
5.5.  Push the Back button 43 to go back in the menu system.
5.6. The statusicon is now displayed.

6. Select the image mode Thermal by doing the following:

6.1.

6.2.

6.3.

6.4.

Push the joystick to display the menu system.
Select D) (Image mode) and push the joystick. This displays a submenu.

Select L (Thermal) and push the joystick.

Push the Back button b to go back in the menu system.

11.14.3 Removing the close-up lens

B

NOTE

Do not touch the lens surfaces when you remove the close-up lens. If this happens, clean the lens ac-
cording to the instructions in 26.2 Infrared lens, page 145.
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Follow this procedure:

1. Turn the close-up lens counter-clockwise until it comes off the infrared lens.

3. Note the grooves on the infrared lens and their counterparts on the inside of the rub-
ber protection
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5. Push the rubber protection into position.

6. Deactivate the global parameter External IR window compensation by doing the

following:

6.1.  Push the joystick to display the menu system.

6.2. Select ni (Measurement parameters) and push the joystick. This displays a
submenu.

6.3. Select © (External IR window compensation) and push the joystick. This
displays a dialog box.

6.4. Inthe dialog box, select Turn compensation on/off = Off.

6.5.  Push the Back button 43 to go back in the menu system.

11.15 Changing the viewfinder eyecup

A

CAUTION

Applicability: Cameras with a viewfinder.

Make sure that the beams from the intensive energy sources do not go into the viewfinder. The beams
can cause damage to the camera. This includes the devices that emit laser radiation, or the sun.

B

NOTE

This item is dependent on the camera model.
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Follow this procedure:

1. Put your thumbs at the lower part of the eyecup. Push the eyecup horizontally, away
from the touch-screen LCD side, until the eyecup slides out from its mount.

@ NOTE

To remove the eyecup, you must slide it out from its mount. Do not pull the eyecup straight up.

2. Note the grooves on the eyecup mount on the camera and on the new eyecup.
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4. Carefully slide the eyecup into position.

H

11.16 Calibrating the compass

11.16.1 Procedure

Follow this procedure:

1.

aokrwd

No

Push the joystick to display the menu system.

Use the joystickto goto ™ (Settings).

Push the joystick to display the Settings menu.

Select Device settings and push the joystick.

Depending on the camera configuration, select Wireless & geolocation, Wireless, or
Geolocation and push the joystick.

Select Compass and push the joystick.

If the Compass check box is unchecked, push the joystick to enable the compass.
Select Calibrate compass and push the joystick. Follow the on-screen instructions.

E note

You have to rotate the camera slowly.

#T7559954; r.28105/28105; en-US 38



12

Saving and working with images

12.1 About image files

12.1.1 General
You can save images to the memory card.

The camera saves an image file including all thermal and visual information. This means
that you can open an image file at a later time and, for example, select another image
mode, apply color alarms, and add measurement tools.

The image jpg file is fully radiometric and saved lossless, which enables full post-proc-
essing in image analysis and reporting software from FLIR Systems. There is also a reg-
ular jpg part (lossy) for convenient viewing in non-FLIR Systems software (e.g., Microsoft
Explorer).

The camera can also be configured to save an extra visual image as a separate file. Se-

lect ™ (Settings) > Save options & storage > Photo as separate JPEG = On.

12.1.2 File-naming convention

The default naming convention for image files is FLIRxxxx.jpg, where xxxx is a unique
counter.

It is also possible to save images with a date prefix added to the file name. However,
these files may not automatically be detected by third-party applications. For more infor-
mation, see section the setting File naming format in section 23.1.3 Save options & stor-
age, page 72.

12.1.3 Image capacity

The capacity of a 4 GB memory card is theoretically 1000 images (with no annotations).

12.1.4 About UltraMax

UltraMax is an image enhancement feature that increases the image resolution and low-
ers the noise, making small objects easier to see and measure. An UltraMax image is
twice as wide and high as an ordinary image.

When an UltraMax image is captured by the camera, several ordinary images are saved
in the same file. Capturing all the images can take up to 1 second. To fully utilize Ultra-
Max, the images need to be slightly different, which can be accomplished by a slight
movement of the camera. You should hold the camera firmly in your hands (do not put it
on a tripod), which will make these images vary just a little during the capture. Correct fo-
cus, a high-contrast scene, and a non-moving target are other conditions that help to
achieve a good-quality UltraMax image.

At the moment, only FLIR Tools has the ability to process UltraMax images. Other FLIR
software will treat the image as a regular image.

To configure the camera for UltraMax, select o (Settings) > Save options & storage >
Image resolution = UltraMax.

12.2 Saving an image

12.2.1 General

You can save images to the memory card.
12.2.2 Procedure

Follow this procedure:

1. To save an image, push the Save button fully down.
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E note

Depending on the settings in el (Settings) > Save options & storage, the following may happen:

* A preview image is displayed before the image is saved.
* An annotation tool or the annotation menu is displayed when the image has been saved.

12.3 Previewing an image

12.3.1 General

You can preview an image before you save it. This enables you to see if the image con-
tains the information you want before you save it. You can also adjust and edit the image.

@ NOTE

The camera must be configured to display a preview image before saving. Select & (Settings) > Save
options & storage > Preview image before saving = On.

12.3.2 Procedure
Follow this procedure:

1. To preview an image, push the Save button fully down. This displays the preview.

2. Manual image adjustment mode is now active, and the status icon 1 s displayed.
For image adjustment instructions, see section 13.3 Adjusting the infrared image,
page 44.

3. To edit the image, push the joystick. This displays a context menu. For editing instruc-
tions, see section 12.5 Editing a saved image, page 41.
4. Do one of the following:

¢ To save the image, push the Save button fully down.

* To exit preview mode without saving, push the Back button b
12.4 Opening a saved image

12.4.1 General

When you save an image, the image file is stored on the memory card. To display the im-
age again, open it from the image archive.

12.4.2 Procedure

Follow this procedure:

Push the Image archive button u

Move the joystick up/down or left/right to select the image you want to view.
Push the joystick. This displays the image at full size.

Do one or more of the following:

PN~

¢ To switch between an infrared image and a visual image, move the joystick up/
down.

* To view the previous/next image, move the joystick left/right.

* To edit the image, add annotations, display information, or delete the image, push
the joystick. This displays a context menu.

* To return to the image archive overview, push the Back button b
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12.5 Editing a saved image

12.5.1 General

You can edit a saved image. You can also edit an image in preview mode.

12.5.2 Procedure
Follow this procedure:

1. Open the image in the image archive.
2. Push the joystick and select » (Edit) from the menu.

3. Manual image adjustment mode is now active, and the status icon “ is displayed.
For image adjustment instructions, see section 13.3 Adjusting the infrared image,
page 44.

4. Push the joystick. This displays a context menu.

(%)

+ Select ¥ (Cancel) to exit edit mode.

¢ Select tel (Measurement parameters) to change the global parameters.

o Select ™ (Image mode) to change the image mode.

o+ Select  (Measurement) to add a measurement tool.

» Select " (Color) to change the color palette or set a color alarm.

a\

e Select < (Save) to save and exit edit mode.

12.5.3 Related topics

¢ 15.5 Changing object parameters, page 54.

* 14 Working with image modes, page 50.

* 15 Working with measurement tools, page 52.

¢ 13.5 Changing the color palette, page 47.

* 16 Working with color alarms and isotherms, page 60.

12.6 Creating a PDF report in the camera

12.6.1 General

You can create a PDF report and save it to the memory card. You can then transfer the
PDF report to a computer, iPhone, or iPad using FLIR Tools, and send the report to a
customer.

12.6.2 Naming convention

The naming convention for report files is REPORTxxxx.jpg, where xxxx is a unique
counter.

12.6.3 Procedure

Follow this procedure:

Push the Image archive button u

Move the joystick up/down or left/right to select an image.
Push the joystick to display the image.

Push the joystick to display a context menu.

o pPobd=

Select @ (Information & reports) and push the joystick. This displays information
about the image.
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6. Select Create report and push the joystick. The created report will be available in the
archive.

12.7 Deleting an image

12.7.1 General

You can delete an image file from the memory card.

@ NOTE

Note that both images in the image file (thermal and visual) will be deleted.

12.7.2 Procedure
Follow this procedure:
Push the Image archive button u

Move the joystick up/down or left/right to select the image you want to delete.
Push the joystick to display the image.

Push the joystick and select o (Delete) from the menu. This displays a dialog box.
Use the joystick to select Delete. Push the joystick to confirm.

ok 0N~

12.8 Deleting multiple images

12.8.1 General

You can delete multiple image files from the memory card.

12.8.2 