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Welcome to the world of infrared thermography!

Infrared thermography is a proactive troubleshooting and predictive maintenance tool. In the
hands of a thermographer an infrared camera can be used to make the world that is invisible
to the human eye come to life.

The purpose of this module is to get you to a point where you are comfortable with the basic
operation of the FLIR ThermaCAM™ E45 Infrared Camera and be able to generate reports
using ThermaCAM™ Reporter 2000 software. In order to use the camera and software
effectively you will need to gain a general understanding of the science behind infrared
thermography. This module will expose you to the terminology and skills needed to begin
using the infrared camera as part of your job.

To complete this module you will need a FLIR ThermaCAM™ E45 Infrared Camera and a
computer with ThermaCAM™ Reporter 2000 software.

AFTER WORKING THROUGH THIS MODULE AND THE PRACTICE ACTIVITIES, YOU
SHOULD BE ABLE TO DO THE FOLLOWING:

% Given a list of infrared thermography and camera terms, you will be able to explain
the meaning and function of each.

/7

+«» Using this guide, you will be able to power on the infrared camera, adjust the
emissivity setting, and capture a focused image.

+«» Using the ThermaCAM™ reporter software, you will be able to correctly complete a
report.

Thinking Thermally...

-40 - +120 NOFle=0.96[Trefi=20[Tatm=20

...one step at a time.

Jeff Beard © Copyright 2007 Page 3
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Section |: Infrared Thermography Basics

This section will present you with general information about infrared
thermography and infrared camera functions.

By the end of this section you will be able to:

+» Take a list of infrared thermography and camera terms and be
able to explain the meaning and function of each.

e —————
Jeff Beard © Copyright 2007 Page 4
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l. Infrared Thermography Basics

I.I INFRARED THERMOGRAPHY TERMINOLOGY
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What is Infrared Thermography?

o Infrared- below last visible color (red)
® Therm- Greek word for heat
e Graph- writing or representation for a specified process

+» Basically a graphical representation of heat

Trefl=68 Tatm=68 Dst=3.0-FOU 24
10/ 1/04 10:23:10 AM <40 - +250 e=0.85

°F

Kirchoff’s Law: E+T+R=1

e Emitted Energy + Transmitted Energy + Reflected
Energy =1
e In most cases E+R=1

% Good Emitter = Poor Reflector
+* Good Reflector = Poor Emitter

D)

Emittance

e A perfect emitter is referred to as a Black body and E = 1.
e All bodies in nature are colored bodies and have an E<1.
e Human skin is .98

e A good emitter is a good absorber of energy.

Jeff Beard © Copyright 2007
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Reflectance

e The amount of light reflected from an object.
e Aluminum tape R=.98 E=.02
e A first surface mirror is a good reflector.

—

Transmittance

e The heat transmitted through an object to the camera.

e Thin plastics are transmissive.

e Opaque objects will not transmit energy. (Ex. metals,
woods, concrete)

'\ 0000 oooo
~. A 0009 oooo
'i‘ 0000 oooo
‘W 0000 0600

Fluids Solids Sol:ds
(liquids and gases)

Heat

e Heat may be defined as a form of energy created by the
molecular motions of an object.

e Heat, unlike temperature, is a measure of the total
kinetic energy of all the molecules in the objects.

Temperature

e Temperature is a measure of the thermal energy
contained by an object; the degree of hotness or coldness
of an object (e.g. atmosphere, living body) measurable
by any of a number of relative scales.

e A measure of the quantity of heat present in something.

Jeff Beard © Copyright 2007
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Law of Thermodynamics H eat T ranSfe r

e Heat energy will transfer from an object of high
temperature to an object or region of lower temperature
unless it is blocked.

3 Modes of Heat Transfer

= ]
1. Convection
Corwaction curmants Cooler
('_\ /ﬁ\ water e Heat transfer through a fluid (e.g. air, water, gas).
—| descends . . -
Wormer e Natural convection involves the force of gravity.
e Forced convection involves a mechanism like a fan or
pump.

2. Conduction
Cross Sectionyl Area n A

e Transfer of energy from higher energy particles to lower
energy particles. (i.e. one end of rod to other)

e Transfer of heat through or between two solids.

3. Radiation

e Transfer of energy through electromagnetic waves. (i.e.
heat from fireplace warms you)

Jeff Beard © Copyright 2007 Page 7
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( Rod %EE
( Rod () —>
J” ! Room Temp.

Delta T

e Difference in temperature.

e [ncreasing temperature differences will increase heat
transfer rates.

e The bigger the delta T, the more heat is being
transferred.

FoRD

e Focus- use focus ring to clarify image
e Range- press SEL to auto adjust
e Distance- make sure intended area is in image captured

. C ';'_1__5:. ﬁ
. -

74

Trefi=68 Tatm=68 Dst=4.0 FOV 24
9/27/04 4:27:44 PM 40 - +250 e=0.95 °F)

Anomalie

e Something that is different than usual.
e Usually determined to be one of two conditions

*

L)

* No good condition
* Different, but okay condition

* o

L)

D)

Now that you have been exposed to some infrared thermography terminology and
concepts, let’s take a moment to practice your new knowledge with the practice activity

on the next page.

Jeff Beard © Copyright 2007
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PRACTICE ACTIVITY |.1

For this review activity, place the letter of the term in the blank next to the correct
definition. Check your answers in the appendix on page 38 (see Section 1, Practice
Activity 1.1).

A. IR Thermography B. Kirchoff’s Law C. Emitter
D. Reflector E. Transmitter F. Heat
G. Temperature H. Heat Transfer I. Convection
J. Conduction K. Radiation L. DeltaT
M. FoRD N. Anomolie

1. Heat detected through an object.

2 Energy created by molecular motion.

3. Basically a graphical representation of heat.

4, A good absorber of energy.

5. E+T+R=1

6 A poor emitter of energy.

7. Heat transfer through a fluid.

8. Heat transfer between two solids.

9 Higher temperature moving to lower temperature.

10. Measure of quantity of heat in something.

11. Difference in temperature.

12. Something that is different than usual.
13. Transfer of energy through electromagnetic waves.

14, Focus, Range, and Distance.

Now that you have successfully completed this review of what you have learned so
far, the next step is learning the camera terminology. Please proceed to the next Y

page.

one step at a time

»:

eff Beard © Copyright 2007 Page 9
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.2 FLIR THERMACAM™ E45 INFRARED CAMERA TERMINOLOGY

Front View

Figure 1.1

Lens- Detects infrared image

Lens Cap-  Protects lens from dust and damage
Focus Ring- Used to make image clear

Hand Strap- Used to attach carrying strap

Bottom View

Battery Compartment Lid

i
Tripod Mount

Figure 1.2

Tripod Mount- Used to attach tripod and use

camera hands-free

Trigger- Press to perform function that
has been designated
Battery Lid- Battery is behind this lid

Figure 1.3

Power Supply Port- Top port (LCD screen up)
USB/ RS-232 Port- Middle port

Video Port- Bottom port (LCD screen up)

*Note- There is a description of the functions on
page 12

Jeff Beard © Copyright 2007
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Figure 1.4

Top View

LCD screen-
SEL-

SAVE/ FRZ-
Navigation Pad-
LED-

PWR/ NO-

MENU/ Yes-

Image and menu options appear here

Press to auto adjust or switch between screen objects

Press briefly to freeze image or >1 second to save an image
Used to move up/down and left/right

Indicates that power is on

Press to power on or to cancel selection in dialog box

Press to display vertical menu or to confirm selection in

dialog boxes

Jeff Beard © Copyright 2007
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Power Supply

Power supply port- Plug the power supply cable
into this port to charge or use without a battery.

Power supply cable- Connects the camera to
the power outlet.

Figure 1.5

RS-232

RS-232 port- Plug the USB/ RS-232 cable into
this port to communicate with a laptop or PC.

USB/ RS-232 Cable- Connects camera to laptop or
PC.

Figure 1.6

Video

Video Port- Plug the video cable into this
port to view an image on a monitor.

Video Cable- Connects camera to a monitor.

Figure 1.7

Now that you have been exposed to some infrared camera terminology and concepts,
let’s take a moment to practice your new knowledge with the practice activity on the
next page.

Jeff Beard © Copyright 2007 Page 12
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PRACTICE ACTIVITY |.2

For this review activity, place the number in the blank next to the correct description.
Check your answers in Section 1 (pages 10-12).

___Focus Ring
___Lens
___Hand Strap

___LensCap

___Trigger
___ Battery Lid

____Tripod Mount

___MENU/ YES ___ SEL button
___LED indicator ____SAVE/ FRZ
___Navigation Pad

___LCD Screen

___PWR/NO

Jeff Beard © Copyright 2007 Page 13
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___USB/ RS-232 Port
___Video Port

____Power Supply Port

Now that you have successfully completed this review of what you have learned so
far about camera terminology, now it is time to test your knowledge on infrared
thermography. Please proceed to the next page.

one step at a time

Jeff Beard © Copyright 2007
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TEST YOUR KNOWLEDGE

This practice test includes matching, multiple choice and true/ false. Try to answer with
out referring back to the materials. Check your answers in the appendix on page 38 (see
Section 1, Test Your Knowledge).

1. Match the definition with the term:

Definition: Term:
____Anobject that heat goes through is a a. Reflector
___Agood reflector is a poor b. Tramsmitter
___Agood emitter is a poor c. Emitter

2. The bigger the delta T, the

a. less heat is transferred
b. more heat is transferred
c. same heat is transferred

3. A good thermogram contains qualitative and quantitative information.
True

False

4. Infrared Thermography is

a. a graphical representation of heat
b. an accurate measurement of temperature
c. a photographic representation of heat

5. Match the definition with the term:

Definition: Term:
___Heat transfers through movement of a fluid a. Radiation
___Transfer of heat between two solids b. Conduction
___Transfer of energy through electromagnetic waves c. Convection

6. Heat transfers from a lower temperature to a higher temperature unless it is blocked.
True

False

eff Beard © Copyright 2007 Page 15
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7. What does the Mnemonic FORD represent?

a. Fix or Repair Daily

b. Focus, Reading, Distance
c. Focus, Range, Distance
d. Focus, Results, Delta

8. An anomolie is when you have a normal operating condition.
True

False

9. Heat is a form of and temperature is a of energy.

a. temperature, form
b. kinetic energy, molecule
C. energy, measurement

10. The infrared camera detects wavelengths below the last visible color.
True

False

Now that you have successfully completed this section on infrared thermography
terminology, now it is time to learn how to use the FLIR ThermaCAM™ EA45 Infrared Y
Camera . Please proceed to the next page.

one step at a time

»
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Section 2: Camera Operation

This section will step you through the basic operation of the FLIR
ThermaCAM™ EA45 Infrared Camera functions.

By the end of this section you will be able to:

¢+ Use this guide to power on the infrared camera, adjust the
emissivity setting, and capture a focused image.

- ]
Jeff Beard © Copyright 2007 Page 17
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2. Camera Operation

2.1 POWERING ON/OFF THERMACAM™ E45 CAMERA

1. Pick up camera with right or left hand.
2. Press PWR/NO button (Figure 2.1). Screen display will resemble Figure 2.2.

Figure 2.1 Figure 2.2

3. Remove Lens Cap (Figure 2.3- lens cap on, Figure 2.4 - lens cap removed).

Figure 2.3 Figure 2.4

4. Press PWR/NO button (Figure 2.5) and hold > 2 seconds to power off. Screen will
display “Shutting down in 2 seconds, 1 second, powering down” (Figure2.6).

$FLIR + 797
Manual 101

Shutting down in 1

Figure 2.5

Jeff Beard © Copyright 2007 Page 18
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2.2 SETTING EMISSIVITY

After powering on you must determine the emissivity value. There are tables that will give
specific values for various materials and there are methods to determine the emissivity for
each situation. However, for now use the default value of 0.85 and it should work fine.

1. Press MENU/YES button (Figure 2.7). Then menu opens (Figure 2.8).

Meas. mode...
Automatic adjust

Emissivity...

Figure 2.7 Figure 2.8
2. Press Navigation Pad up/down button (Figure 2.9) to move down yellow highlight
until “Emissivity” is highlighted (Figure 2.10).

—i -
Meas. mode...

Automatic adjust
Palette...
Range...

Hide graphics

Figure 2.9 Figr 2.10
3. Press MENU/YES button (Figure 2.11). Emissivity value is highlighted (Figure 2.12).

Emissivity 796 F
IT Reflected 68.0 |'F

Figure 2.12

Figure 2.11
Jeff Beard © Copyright 2007 Page 19
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4. Press Navigation Pad right/left button (Figure 2.13) until 0.85 is achieved (Figure
2.14).

Emlsswrty

T Reflected 6

Figure 2.13 Figure 2.14

5. Press MENU/YES button (Figure 2.15). Screen should now have e=0.85 at the
bottom (Figure 2.16)

0 = T &. e
Figure 2.15 Figure 2.16

Now you are ready to capture a focused image!

Jeff Beard © Copyright 2007 Page 20
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2.3 CAPTURING A FOCUSED IMAGE

1. Point camera at object of interest.
2. Press SEL (Figure 2.17) and hold for >2 seconds to auto adjust temperature scale (bar
on right side of Figure 2.18).

Figure 2.17

Figure 2.18

3. Press SEL (Figure 2.17) and auto adjust as many times as needed until contrast allows
for discernable image (Figure 2.19 is better, but Figure 2.20 is even better).

12/ 7/07 1:19:23 =085

Figure 2.19 Figure 2.20

4. Grab Focus Ring with index finger and thumb of hand not holding camera (Figure
2.21).

Figure 2.21 Figure 2.22

Jeff Beard © Copyright 2007 Page 21
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5. Adjust focus by twisting the Focus Ring (Figure 2.22) both directions until image is
clear (Figure 2.23 is out of focus and Figure 2.24 is focused).

Figure 2.23 Figure 2.24

6. Press SAVE/FRZ (Figure 2.25). On the LCD screen under FLIR logo the word
“Frozen” appears, across the bottom “SAVE-Save, NO-Cancel” appears (Figure 2.26).

4FLIR

Frozen

Figure 2.25 Figure 2.26

7. Press SAVE/FRZ button (Figure 2.27) to save the image or PWR/NO button (Figure
2.28) to cancel.

Figure 2.27 T | Figure 2.28
8. Repeat steps 1 through 7 as needed to capture the best image or as many images
as desired.

eff Beard © Copyright 2007 Page 22
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PRACTICE ACTIVITY

For this review activity, complete the missing steps for preparing the FLIR
ThermaCAM™ EA45 Infrared Camera for operation. Check your answers in the
appendix on page 38 (see Section 2, Practice Activity).

Powering on/off the camera:

1. Pick up with right or left hand.

2. Press button.

3. Remove .

4. Press and hold for more than two seconds to power off.

Setting the emissivity:

5. Press The menu opens.

6. Press button to move down yellow highlight until
“Emissivity” is highlighted.

7. Press Emissivity value is highlighted.

8. Press until 0.85 is achieved.

9. Press Screen should display e=0.85.

Capturing a focused image:

10. Point at object of interest.

11. Press and hold for 2 seconds to auto adjust temperature scale.

12. Press and auto adjust as many times as needed until contrast allows for
discernable image.

13. Grab with index finger and thumb of hand not holding camera

14. Adjust focus by twisting the both directions until image is clear.

15. Press to capture image of object.

16. Press to save the image or button to cancel.

Now that you have successfully completed this review on operating the FLIR
ThermaCAM™ EA45 Infrared Camera, now verify you knowledge. Please proceed to VY
the next page.

one step‘at a time

[
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TEST YOUR KNOWLEDGE

Complete the following self-evaluation checklist to verify that you have the knowledge
required to operate the infrared camera.

[1Yes [INo I know how to power on the camera.

[1Yes [LINo I know how to remove the lens cap.

[1Yes [LINo I know how to set the emissivity level.

[1Yes [LINo I know how to verify that the correct emissivity level is set.
[1Yes [LINo I know how to focus the camera on an image.

[1Yes [INo I know how to auto adjust the camera.

[1Yes [INo I know how to capture an image on the camera.

[1Yes [LINo I know how to save an image on the camera.

[1Yes [LINo I know how to connect the camera to power.

[1Yes [INo I know how to connect the camera to a laptop or PC.

Once you can answer Yes to all of the questions above pertaining to operating the Y
FLIR ThermaCAM™ EA45 Infrared Camera, you can proceed to the next page.

one step at a time

»
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Section 3: Reporting Results

This section will step you through using ThermaCAM™ Reporter 2000
Professional software.

By the end of this section you will be able to:

% Use the ThermaCAM™ Reporter 2000 Professional
software to correctly complete a report.

DENSO  wtvaces Prodicovs Miintsnance

e ——————
Jeff Beard © Copyright 2007 Page 25
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3. Report Software

3.1 USE THERMACAM™ SOFTWARE TO MAKE A REPORT
UPLOAD IMAGE(S) TO LAPTOP OR PC
1. Connect camera using USB/ RS-232 cable (Figure 1.6, page 12).

e Plug round end of cable into middle port on camera
e Plug the USB end into USB port on computer

no

Press PWR/ON button on camera (Figure 2.1, page 18).

3. ThermaCAM™ software will automatically open and link the camera to the
computer.

4. Instruction box will open on computer screen and give option to where to upload
image(s).

5. Allow images to go to default location.

AFTER UPLOADING IMAGE(S)
6. Open "ThermaCAM™ Reporter 2000 Professional™ by selecting icon (Figure 3.1)
on desktop of laptop or PC

7. When "ThermaCAM™ Reporter 2000 Professional™ opens the selection box gives
new report options or template options (Figure 3.2).

ThermaCAM Reporter 2000 Professional E|

Mew Report

5 &+ Using the “izard |‘;ﬁ| ™ Mew Template
=

-§| " Blank Repart E‘r% " Open an existing document
% " Quick Report

Use Template:

Clazzic ~
Denszo Before_after
Denzo SINGLE PAGE

Distmeas

Formal

Farmulaz

Loadcor W

oK | Cancel

Figure 3.2

Jeff Beard © Copyright 2007 Page 26
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8. Under the Use Template options (Figure 3.3).
o0 Select Denso Before_After if it is a before and after repair situation.
0 Select Denso SINGLE PAGE if it is a problem being reported.

ThermaCAM Reporter 2000 Professional §|

Hew Beport

5 {* |sing the wizard ";’ﬁ‘ " MNew Template
el

-§| (" Blank Feport E% " Open an existing docurnent
% " Quick Repart

Uze Template:

Clascic

[Denzo Before_aAfter
Denzo SIMGLE PAGE
Diimeaz

Farmal

Formulaz

Loadcorr b

OF. | Cahcel

Figure 3.3

9. Follow the Report Wizard and select Next (Figure 3.4)

Report Wizard

X]

Welcome to the Report Wizard.

You have chozen to create a new report
bazed on template:

denso single page

To begin creating your report. click Hext

Figure 3.4

Jeff Beard © Copyright 2007 Page 27
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10. Click on Select IR (Figure 3.5).

Report Wizard

5 Select IR images to be includad in the report.

Select IR

Back

| T et |

X

Cancel

Eigure 35

11. Then select the View Thumbnails box (Figure 3.6) to see images.

5

Directories: File Mame:
oo stherma™Thimages |3na;". hE b " jpg
= o\ ”
[= DOCUME™
[= JEEARD
= MYDOCU~1
(= THERMA™ BOXC.IMG Connect.ana FUSEBOX.IMG
= Images
£ 1-12-2005 =
£ 12-13-2004
£ 12-14-2004
£ 1-9-2005
£ 2402-2005 w CABLES.IMG FAM.IMG IR_DG0Z.jpg IR_C
2 2
Drrives: List Filez of Type:
=k ~| |IRfiles ]
W Wiew Thumbnails
QK ‘ Cancel I Select all ‘
Figure 3.6

Jeff Beard © Copyright 2007
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12. Then "double click" the folder that the images are in (Figure 3.7).

x|

Open
Directories: File Marme:
o Stherma™1himages iana;". hE e A" pg
(== JBEARD ~
[== MYDOCU~1
== THERMA™ -
= IMAGES
£ 1-12:2005 IR_0ES7.jpg IR_0E91.jpg IR_0&95.jpg KIL
N i P e L
£ 12-14-2004 "
£ 1-9-2005 T I I l ‘
£ 2-02-2005
£ 2-16-2005 - . ;
£ 2-9-2005 w IR_0529.jpa IR_0893.jpa IR_0697.jpg KNIF
3 ] >
Dirives: List Filez of Type:
] = _:l iIFl flles ;]
v Wiew Thurnbrails
ak ! Cancel ’ Select all '
Eigure 37

13. Then select the desired image and then click OK (Figure 3.8).

Open

Directories:
c:h Atherma™1himages

File Marme:
||R_0E87 jpg

> THERMA™T &
B IMAGES =
£ 1-12-2005
£ 12-13-2004
£ 12-14-2004
£ 1-9-2005
£ 2-02-2005
£ 2-16-2005
£ 2-9-2005
Cg 3205

£ 4-17-2005

| £

Dirives:

IR_0BS7 jpa IR_0B91. jpg IR_0B9S5 jpg KIL

g

IR_0693.jpg IR_OG97.jpg KNIF
< | >

List Filez of Type:

IR_0689.jr~

]Ec: _:l

v Wiew Thumbnails

ak. ! Cancel

{IR files -l

’ Select all '

Figure 3.8

Jeff Beard © Copyright 2007
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14. The desired image should appear, if not then select Remove IR (Figure 3.9) and

start again at step 10 on page 28 (Figure 3.5).

Report Wizard g|
K Select IR imagq;\sg to be includad in the repori.
SelectlR |
Remawe IR
1 of 1:IR_0BE7.jpg
Back | et | Catricel
Figure 3.9

15. If okay and no additional images are needed then select Next (Figure 3.10).

Report Wizard

X

5 Select IR imagq@ to be includad in the report.
Select IR
Remove IR
1of 1 IR_0BE7.jpg
Back T et | Cancel |
Figure 3.10

16. If okay and more images are being used in the report then click on Select IR and
repeat steps 12-14 until all desired images are selected and then go to step 15.
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17. If a digital photo was taken, then Select photo (Figure 3.11) can be selected and
the photo can be obtained following the same method as selecting an IR image in

steps 11-15.

Report Wizard
5 Select photos for the IR images

1of 1 IR_0BE7.jpg

Select photo... |
ﬂr'o.e Remove photo

Add all aszociated photos

X]

Add more photos on this page

Back

| T et |

Cancel

Figure 3.11

18. Make sure that the correct photo is displayed and then select Next (Figure 3.12).

Report Wizard
5 Select photos for the IR images

1 of 1:IR_DBE7 . jpg

Select photo... |
Remove photo

Add all azzociated photos

E

Add more photos on this page

Back.

PR |

Cancel

Figure 3.12
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19. Type in the information in the Value boxes (Figure 3.13).

Report Wizard

X]

5 Enter values for IR text comments

Label Walue

Thermographer
Q,-g.e Location

Equiprment

Prablem

Woice comment

(2] (o (o =1

Press F4 to play/pause voice comment

Back. | hext | Cancel

1 of 1:IR_DBE7 . jpg

Figure 3.13

20. When data is entered in all of the boxes and data is verified correct, Select Next

(Figure 3.14).

3

Report Wizard

K Enter values for IR text comments

Label Walue
Thermographer Jeff Beard
Location EF202
Equipment Cail Winder
Froblem Bearing owertemp

Waoice comment

& iz I

Fress F4 to play/pause voice comment

Back et | Catricel

1 of 1:IR_0BE7.jpg

Figure 3.14
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21. The wizard then prompts you to select Finish (Figure 3.15).

Report Wizard

rIdyort
YWizzirel

You have completed all steps in the Wizard.

To create pour report, press Finigh.

Back

Fimizh |

Cancel

X

Figure

3.15

22. The report should now be displayed (Figure 3.16).

DENSO

Infrared Predictive Maintenance

Report [D#

[Themagrapher Jeff Beard
Location EPz02
Equipmen‘t Coil iinder

[Temperature Rise (spot1 - spot)

Problem

Bearing owertemp

IR irformation [Walue

Date of creation G200
[Mme of creation 0935 Ph
Camera type PE0 NTSC
0bject parameter [Walue
[Ermiiz=ivity 0.95
bmbient temperature [20.0°C
Label [Walue
SP01 3.9°C

Comments/ Recommendation:

Pae 1

Figure 3.16

Jeff Beard © Copyright 2007

Page 33



Introduction to Infrared Thermography | introlR

3.2 SAVING A REPORT

1. Select the save icon or select File and then Save from the task menu (Figure 3.17).
2. Location to be saved to can be selected from “Save in:” options (Figure 3.17).

4 ThermaCAM Reporter 200D Professional - B | B S| 2] 2] —iol =]
[ Fie View Report Page Settings Window Help =13 x|
O ﬂ¥|%|ﬂé‘mml - [0 =] B|z|u|[E == i”

@ [ [ ] 11 1R and Photo > @,Q@,@| +*-/V|D|o|ﬂ|Ev|x||

v —'
2
DENSO Infrared Predictive Maintenance
A
[Fepar 107 T TERAET08 020 ]
Mg:agnpm 1 :al.i ae:m 1
waion Tuize e
| ave in nise - & B Er
= Tf] Deskiop p———
in) P24 by Dosuments
= A5 My Computer
= & 3% Floppy (]
= =3 LocalDisk (C)
=) Compact Disc (D7)
L
o 1] ]
File nam
Save as [
_Irspe orts
_E\ss\ ech:
= (2] Final Assembly :‘
B
Post.
Page 1 bl
=l
For Help, press F1 [Page 1) [67% 1144, -3.84 | [1z:37 Mz
hstart |] o & D 5 “ Bpost-itm 5... | Examaxio 4i... &l Thermat... (G)Monthly Re...| E]Thermoca. . | E]Manthly re.. | [Jr @M@ Il 1zasan

Figure 3.17

Evaluating Infrared Images

e Becoming an infrared thermographer with the ability to effectively evaluate an
infrared image requires extensive training and experience.
e However, one can make basic evaluations by benchmarking.
o Compare image with other same situations (e.g. exact location on other
same type of equipment).
o Verify that situation is good and capture image for future comparison.
o Capture image of no good situation and capture new image when repair is
made to compare.
e Use images in camera manual, online examples, and Level 1, 2, and 3 training
manuals in department library to compare and learn from.
e Obtain the aid of certified infrared thermographers in maintenance department.
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PRACTICE ACTIVITY

For this review activity, complete the missing steps for preparing the ThermaCAM™
E45 Infrared Camera for operation. Check your answers in the appendix on page 38
(see Section 3 Practice Activity).

Upload image(s) to laptop or PC:

1. Connect camera using

2. Press .

3. Open "ThermaCAM™ Reporter 2000 Professional™ by selecting on desktop of
laptop or PC.

Using the "ThermaCAM™ Reporter 2000 Professional” Wizard:

4. Under the “Use Template” options

o0 Select Denso if it is a before and after repair situation.
o0 Select Denso if it is a problem being reported.
5. Follow the Report Wizard and select

6. Click on .
7. After locating the image desired, then select the desired image and then click
8. If okay and no additional images are needed then select

9. If okay and more images are being used in the report then click on and repeat
steps 5-7.

10. If a digital photo was taken , then can be selected and the photo can be
obtained.

11. Make sure that the correct photo is displayed and then select

12. Type in the information in the boxes.

13. When data is entered in all of the boxes and data is verified correct, Select

14. The wizard then prompts you to select and then the report is displayed.

Saving the report:
15. Select the or and then
16. Location to be saved to can be selected from options.

Now that you have successfully completed this review on operating the
ThermaCAM™ Reporter 2000 Professional software, now verify you knowledge. %
Please proceed to the next page.

one step‘at a time

[y
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TEST YOUR KNOWLEDGE

Complete the following self-evaluation checklist to verify that you have the knowledge
required to operate the infrared camera.

[1Yes [INo I know how to connect the camera to the laptop or PC.
[1Yes [LINo I know how to open the report software.

[1Yes [LINo I know how to select the desired template.

[1Yes [LINo I know how to select the desired IR image.

[J1Yes [LINo I know how to select the desired photo.

[1Yes [INo I know how to enter the report value boxes.

[1Yes [INo I know how to complete the report.

[1Yes [LINo I know how to save the report to a desired location.

Once you can answer Yes to all of the questions above pertaining to operating the
ThermaCAM™ Reporter 2000 Professional software, you can proceed to the next Y

page.

one step at a time

»
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Tongrafle.

70

Trefl=68 Tatm=68 Dst=6.6 FOV 24
12/10/07 5:13:00 PM -40 - +250 e=0.96 °F

You are now ready to begin using Infrared Thermography as a
proactive troubleshooting tool in your daily job!

unit. Your feedback will help to improve this unit for future users.

Please take a few minutes to complete the evaluation located on the last page of thisL

one step at a time

»

e —
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APPENDIX

Section |
PRACTICE ACTIVITY |.l (PAGE 9)

1.E 8.J

2. F 9.H

3.A 10. G
4.C 11. L
5.B 12. N
6.D 13. K
7.1 14. M

1.b,c,a 6. False

2.b 7.C

3. True 8. False

4. a 9.¢c

5.¢ b, a 10. True
Section 2

PRACTICE ACTIVITY (PAGE 23)

1. camera 5. MENU/YES 9. MENU/YES 13. Focus Ring

2. PWR/NO 6. Navigation pad up/down 10. camera 14. Focus Ring

3. Lens Cap 7. MENU/YES 11. SEL 15. SAVE/FRZ

4. PWR/NO 8. Navigation pad right/left 12. SEL 16. SAVE/FRZ, PWR/NO
Section 3

PRACTICE ACTIVITY (PAGE 35)

1. USB/RS-232 cable 5. Next 9. Select IR 13. Next

2. PWR/ON 6. Select IR 10. select photo 14. Finish

3. icon 7.0K 11. Next 15. save icon, file, save
4. Before_After, SINGLE PAGE 8. Next 12. value 16. save in:
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UNIT EVALUATION

Please take a few minutes to complete the following unit evaluation. Your input will
help to improve this instructional unit for future users.

Please circle the category that applies to you:
Technician Engineer Production

Please circle the number that best describes your answer.

Strongly Disagree Undecided Agree  Strongly
Disagree Agree
Statement
The instruction was presented in logical
order. 1 2 3 4 o
The practice activities enhanced the 1 ) 4
understanding of the topics. 3 S
Each step of the instruction was easy to
follow, ’ ! 2 3 4 5
I was able to accomplish each task 1 5 3 4 5
successfully.
The diagrams and screen shots clarified the 1 9 3 4 5
information.
As a result of this training | feel confident 1 2 3 4 5
that | can operate an infrared camera.
As a result of this training | feel confident 1 5 3 4 5
that | can complete a report.
I would recommend this unit of instruction to 1 2 3 4 5
others.

Please complete the following questions:

What would you change in this instructional unit?

What did you like about this instructional unit?

Thank you for taking time to participate in this evaluation!
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