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The World’s Sixth Sense
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The World’s

Improving the way we live by
bringing innovative sensing
technologies into daily life.
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What do you want to measure?
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THERMAL IMAGING

FINDING THE PROBLEM
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Why do we want to see heat?

Heat anomalies tend to indicate problems
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What about absence of heat?

19.6 °C -
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Fluid Systems
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What is a Thermal Imager?

A tool that allows one
to “see” heat
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Allows you to see things in a different light.
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What is Infrared?

Yisible Infrared Microwaves
Gamma X-Rays Ultra- Radio
Fays Violet LUHF “HF
\j
Visible Infrared

2 5 8 12 micrometers
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How do thermal cameras work?

* |R waves are emitted by all objects

* |R radiation increases with temperature

Proprietary - Company Confidential ©2014 FLIR Systems Inc.
Information and equipment described herein may require US Government aut| horization for export purposes. Diversion contrar y to US law is

prohibited.



How do thermal cameras work?

Advanced Calculations

Photons Impact and
HEAT the Detector Element.
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What's the Difference?

IR Thermometer

Thermal Camera
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IR Thermometer (Spot Gun)

* Provides a single non-contact
temperature reading
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Thermal Camera

All pixels provide calibrated
temperature reading

Calibrated Temperatures
allow for color assignment

Thermal image is provided

Radiometric Data (temperature)
is imbedded into every image
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Important Specifications to Understand

e Resolution

* Spot Size
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RESOLUTION

More pixels equates to
higher density of measurement points

Less pixels typically result in

lower quality image
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eater Accuracy

Temperature Data
Averaged From One Pixel
Covering Target Area

Y 31.1°C
----l---
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ter Accuracy

More Pixels on Target
Improves Measurement
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More Pixels Means More
Detail, More Accuracy
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SPOT SIZE

= 4 inches

6:1 Spot
Size Ratio

v

1 foot 2 feet
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SPOT SIZE
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6:1 Spot
Size Ratio
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SPOT SIZE

—_

= 1 inches

24:1 Spot
Size Ratio

v

1 foot 2 feet
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SPOT SIZE
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24:1 Spot
Size Ratio
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Why would you want a better spot size?

Enclosure

Open side
of enclosure

~ Exposed,
e energized
Limited Restricted Prohibited sonductor
The flash space space space part
protection

boundary can be
greater than or
less than the
limited approach
boundary

Zero distance

Prohibited approach boundary (shock)

Restricted approach boundary (shock)

Limited approach boundary (shock)

Better accuracy at a safer distance
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.."'but Infrared Cameras
are so expensive!”
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Safety

Termination Failure

650.9°F

- 600

— 400

- 200
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$FLIR | ~ounn CNA 5 year Study

Five Years of Infrared Results at CNA — March 2005
through June 2010

IR Thermo, y Saves Energy and Avoid Losses for CNA Clgimts
- |

‘ BT /.3 persurvey
e $55M Saved

Courtesy: Thomas Gray CNA Insurance

InfraMation
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What is...

Infrared Guided Measurement
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FLIR Clamp Meters

¢ IGM!

* Spot Temp Measurement
Safety

Productivity

CM174 - $499.99
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Thermal imaging devices are Imperative
for troubleshooting for 3 Main Reasons:

* SPEED

* ACCURACY

* DOCUMENTATION
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SPEED - Find The Problem quickly!

138.8 °F ¥
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SPEED - Find The Problem quickly
and SAFELY!
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ACCURACY - Pinpoint the Issue

S

SFLIR
Dist = 6.6 Trefl = 20.0 £ = 0.96
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ACCURACY - Pinpoint the Issue

igiseiaiere seseimsay.

Proprietary - Com ; | s Inc.
Information and s # wire US Government authorization for export purposes. Dive
prohibited. R




DOCUMENTATION of The Problem

cFLlR Inspection Report

Oject Dwtance

Clams & Vigtaen Ay
Hacare? C omnectora
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Let’s Look at Some Applications....
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Finding electrical problems
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Electrical Equipment

Loose connections

Dirty Connections |:> impedes current |:> Produces Heat

Corroded Connections

Heat is wasted energy

Poor Electrical Connection lower
Electrical Efficiency
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Fuses / Clips

128.6°F

120

.

110

.
.y
IR

.
LR

100

90

80

76.3°F
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Circuit Breaker
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Unbalanced Loads

127.7 °F

+120

- 110
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Medium Voltage Switch

“
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Control Panels

128.1°F

120
110

100

©
o

83.0°F
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Circuit Breakers

ThermaCAM™
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Batteries

215.7°F

200
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Bus Ducts
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Bus Bars

135.5°°F

- 130
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Bus Switches
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utdoor Electrical
witch Disconnect
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Outdoor Electrical

354.4 °F

Arl min 35.2 max 513.9
Spl 106.1

Sp2 94.8

Sp3 80.2

=
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Accuracy At A Safe Distance




MECHANICAL SYSTEMS

MOTORS AND BEARINGS
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Mechanical Systems

e Pumps

e Motors

e Conveyors

e Gear boxes

e Drive shafts

e Belts and pulleys
e Bearings
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Mechanical Systems

Overheated
Motors

A typical motor
operating at 10°C
over design cuts

the life of a
motor in half.
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Mechanical Systems

Misaligned coupling show a 30°F temperature rise.
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What NEW in
thermal imaging?
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Cost of
Technology

FLIR C2

Compact Thermal Imaging System

FLIR MEX PATENTED TECHNOLOGY

FLIR's TG165

Imaging IR Thermometer

. <. .
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Most Comprehensive Suite of Cameras

FLIR EX Series FLIR EXX Series FLIR T4XX Series FLIR T6XX Series

FLIR TG165

Imaging Thermometer

FLIR C2

Thermal Imaging Camera
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Image Quality and Enhancements

Thermal Imager

Picture in Picture
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MSX on all FLIR Cameras

VISIBL{}% DETAIL EXT RACTED
5&/ — )

LA~

VISIBLE IMAGE @L = 1 A
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LEGIBLE -~
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ULTRAMAX - The Ultimate Resolution -

* Quadruples the pixel count
* 50% less noise

~~

Transforms
640x480 images
into eye-popping
1280x960 images

~\‘

¢FL:R

Information and equipment described herein may require US Government authorization for export purposes. Diversion contrary to US law is

©
Proprietary - Company Confidential ©2014 FLIR Systems Inc. R
prohibited. Bnagy

The World’s Sixth Sense™



FLIR Tools Mobile Ecosystem
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FLIR IR CAMERA LINE UP

Which one is right for you?
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Choosing the Right Camera

High Resolution
Advanced Features
Autofocus
Real-Time Recording

Mid-Range Resolution
Addition Function
Manual Focus
Connectivity — WIFI, Bluetooth

Lower Resolution
Simple to use
Point-n-Shoot

Troubleshooters Basic PM Advanced P

$349/5699 S10K ,

TG165/C2 Ex-Series Exx-Series T4xx Series Texx Series

$FLIR

Proprietary - Company Confidential ©2014 FLIR Systems Inc.
Information and equipment described herein may require US Government authorization for export purposes. Diversion contrary to US law is
The World’s Sixth Sense

prohibited.




FLIR's TG165

Imaging IR Thermometer

e 80 x 60 array (4800 pixels)

e 24:1 spot ratio IR Thermometer

e Saves generic bmp (faster)

* Dual Laser

* Extremely fast boot up

* Fitsin a pocket

* Rugged: 6.5’ drop, water resistant

2/10 warranty

TA13 Protective Case
(accessory)

./‘

5’\_.-
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FLIR C2
Compact Thermal Imaging System $ 6 9 9

Pocket Portable
Fully Radiometric
Enhanced Resolution with MSX
Touchscreen
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FLIR EX Series Platform

Small, light, powerful
The perfect troubleshooting tool

The FLIR EX Series cameras include:

 Radiometric JPEG image storage

* Fixed Focus (focus free)

« 2.8” Color LCD

e -4°F to 482°F Temperature Range
MSX
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FLIR EX Series Platform

Small, light, powerful
The perfect troubleshooting tool

80x60

E4 120x90
$995 T

$1,495

160x120
E6 320x240

$2,495 ES
$3,995
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FLIR EXX Series Platform

Wi-Fi, Video & Touchscreen
The well connected Thermal Imager

The FLIR EXX Series cameras include:

* Fine focus capability, lens options
3.5” Color LCD

-4°F to 1202°F Temperature Range
Advanced analysis modes
Meterlink
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FLIR EXX Series Platform

Wi-Fi, Video & Touchscreen
The well connected Thermal Imager

T60x120
E40 240x180
2249 ESO 320x240
$5,995 —

$6,995
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FLIR T4XX/6XX Series Platform

The Professional Series

The FLIR EXX Series cameras include:

* Best Ergonomics

Highest IR Resolution (UltraMax)
Advanced Optics

Multiple focus options

Sketch & GPS

\
N
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What do want in a meter?

SFLIR



Easy to use

High level accuracy  ger=sNaa i = Iy

Wogreem, \ s L

Tough and reliable

Ready for today
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Designed for

a 6 % foot Drop

LIMITED
LIFETIME

WARRANTY V\
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Customer Driven Features

I
il |

VFD Mode

e T
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FLIR Clamp Meter Suite

 Rugged FLIR Design

e 600V/1000V AC/DC multifunction
 Advanced Power Analysis and VFD Functions (CM83)
 High Powered Illumination

« Connectivity to tablets, smart phones, and FLIR cameras $&582
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FLIR Clamp Meters

¢ IGM!

T * Spot Temp Measurement
M CM174 - $499.99 - safety

Productivity
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FLIR Flex Clamps

e Stand alone FLEX clamp
* 3000 Amp AC Max Range
* Work Lights

CM55 - $199.99 * In Rush Current

* Bluetooth®, FLIR Tools Mobile
for iOS® and Android®
* Data Recording

CM57 - $224.99

e Limited Lifetime Warranty
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Accessory Flex Clamp

Universal
Accessory

Cl
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Accessory Flex Clamp

* 3000 Amp AC Max Range
Work Lights

TA74 — 18" $179.99
TA72 - 10” $159.99

3 meter drop

e Limited Lifetime Warranty

Universal Accessory
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FLIR Digital Multimeter Suite ___

High Powered Illu

and FLIR Cameras

Proprietary - Company Confidential ©2014 FLIR Systems Inc.

Information and equipment described herein may require US Govern

prohibited.

mination

VFD and LoZ Modes

ment authorization for export purposes. Divers|

Rugged Design & Big Digit Display

Connectivity to tablets, smart phones,

ion contrary to US law is

i "HoLD @ /



FLIR Systems

han

©
Proprietary - Company Confidential ©2014 FLIR Systems Inc. c FL I R

Information and equipment described herein may require US Government authorization for export purposes. Diversion contrary to US law is
prohibited. The World’s S




