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INFRARED THERMOGRAPHIC
IMAGING

Infrared adopted as a standard test method since 1990s for :

ASNT : American Society for Nondestructive Testing

ASHRAE : The American Society of Heating, Refrigeration,
and Air Conditioning Engineers developed a building inspection
standard

ASTM : The American Society for Testing and Materials
NFPA : National Fire Protection Association
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INTRODUCTION

What Is infrared thermography. ?
Advantages and disadvantage

Infrared thermographic Imaging applications
Conclusion



1. WHAT IS IFRARED THERMOGRAPHY

= Infrared thermography is the use of an infrared imaging system to detect, display
and record thermal patterns and temperature values across a given surface

= Thermal infrared radiation is a form of electromagnetic energy similar to light,
radio waves, and x-rays. All forms of electromagnetic radiation travel at the speed
of light, (3 x 10—8 meters/second) they differ only in their wavelength.

= Infrared radiation that is detected with thermal imaging systems has wavelengths
between approximately 2 and 15 microns
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1. WHAT IS IFRARED THERMOGRAPHY

= Infrared radiation is emitted by all objects based on their
temperature.
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= [Heat sensed by an infrared camera can e precisely.
measured enabling the user to:monitor thermal
performance and evaluate the severity of heat-related

problems. (hotspots” are not visible to the naked eye can be detected by
infrared thermographic scanning camera )



WHAT IS IFRARED THERMOGRAPHY
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Infraled Thermal Tmaging Systems

= |nirared thermoeeraphic cameras



L. WHAT IS IFRARED THERMOGRAPHY
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2. ADVANTAGES AN DISADVANTAGES

Advantages :
It is a non-contact type technique
Fast, reliable & accurate output
A large surface area can be scanned in no time
Presented in visual & digital form
Software back-up for image processing and analysis
Requires very little skill for monitoring .

Disadvantage:

Unable to detect the inside temperature if the medium
IS separated by insulation materials



3. INFRARED THERMOGRAPHIC

AMAGING APPLICATIONS
IN

Refinenes ,Chemicall, petrochemical and power: plants:
for the examination and monitoring :

of refractory- lined process vessels , piping , fired process
furnaces , flue gas ducting , pumps , electrical motors , machines
stieam) traps , steam; lines, refrigeration systems: , manufacturing
PrOCesses), manuifacturing facilities:, and H\V/AC systems
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BENIFITS

1. wall thinning defects

_eakages

=luid levels in storage tanks andi vessels

Heat loss from buildings

Identify excessive friction and wear

Detect misalignment in coup
ubrication situation of beari

_ocate underground pipe lea

10. Monitor process heater or

led systems
ngs

Pinpoint areas of refractory damage

KS

noller tubes
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3.1 INFRARED THERMOGRAPHIC AMAGING
APPLICATIONS IN INDUSTRY




3.1 INFRARED THERMOGRAPHIC AMAGING APPLICATIONS IN

INDUSTRY
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3.1 INFRARED THERMOGRAPHIC AMAGING APPLICATIONS IN

INDUSTRY
(wall thinning defects)

where we need to inspect when UT readings are taken
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3.1 INFRARED THERMOGRAPHIC AMAGING APPLICATIONS
JN
(wall thinning defects)
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3.1 INFRARED THERMOGRAPHIC AMAGING APPLICATIONS IN
INDUSTRY
(wall thinning defects)




3.1 INFRARED THERMOGRAPHIC AMAGING APPLICATIONS
IN INDUSTRY (Pinpoint areas of refractory damage)

m [ackol refracton
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3.1 INFRARED THERMOGRAPHIC AMAGING APPLICATIONS IN

INDUSTRY
(wall thinning defects)

m Pipingswall thinning (pitting omwalifoss GeTeCtSI G UE Lo mEediel CorfioSIon
ANo Cavitationerosion)



3.1 INFRARED THERMOGRAPHIC AMAGING APPLICATIONS
IN INDUSTRY
(Pinpoint areas of refractory damage)
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furnaces : refractory breakdown at furnaces because of loss of the insulating layer
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3.1 INFRARED THERMOGRAPHIC AMAGING APPLICATIONS
IN INDUSTRY
(Pinpoint areas of refractory damage)
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3.1 INFRARED THERMOGRAPHIC AMAGING APPLICATIONS
IN INDUSTRY

Damper
=10, sampling

[

e |

e ]
,.,HI-I|| Explosion

th door
I

| o
i

=

(ﬁ)
k

\

Air damper
=~ Secondary fuel

- Primary fuel connection
cannaction

1l




3.1 INFRARED THERMOGRAPHIC AMAGING APPLICATIONS
IN INDUSTRY
(Pinpoint areas of refractory damage)

m Unbalanced heatloading
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3.1 INFRARED THERMOGRAPHIC AMAGING APPLICATIONS
IN INDUSTRY
(Pinpoint areas of refractory damage)

m  Unbalanced heatloading

23



3.1 INFRARED THERMOGRAPHIC AMAGING APPLICATIONS

INDUSTRY
(Pinpoint areas of refractory damage)
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3.1 INFRARED THERMOGRAPHIC AMAGING APPLICATIONS IN
INDUSTRY
(Pinpoint areas of refractory damage)

mlHeater refractery danages 25



3.1 INFRARED THERMOGRAPHIC AMAGING APPLICATIONS
IN INDUSTRY
(Pinpoint areas of refractory damage)

= eater refiractony

26



3.1 INFRARED THERMOGRAPHIC AMAGING APPLICATIONS
IN INDUSTRY
(Pinpoint areas of refractory damage)
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3.1 INFRARED THERMOGRAPHIC AMAGING APPLICATIONS
IN INDUSTRY
(Monitor process heater or boiler tubes)

= Heater tubes (Cflameirmpingements', coking,unbalanced heat loading
JEpPesItsS;-...)
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3.1 INFRARED THERMOGRAPHIC AMAGING APPLICATIONS
IN INDUSTRY
(Monitor process heater or boiler tubes)

m Heatertuioes damagedioecatise off Localizediinternal fiouling 29



3.1 INFRARED THERMOGRAPHIC AMAGING APPLICATIONS
IN INDUSTRY
(Monitor process heater or boiler tubes)

mfiUrnace tuee skin temperatures: ((fHame ImpIinegements , Coking,Unbalanced
neatleading ,depesits;.--.) 30



3.1 INFRARED THERMOGRAPHIC AMAGING APPLICATIONS
IN INDUSTRY
(software)

IHEeater tunes: famerlmpingement (maximum! temperatire poInts)




3.1 INFRARED THERMOGRAPHIC AMAGING APPLICATIONS
IN INDUSTRY
(Monitor process heater or boiler tubes)

[“ecalized imternal fiouling
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3.1 INFRARED THERMOGRAPHIC AMAGING APPLICATIONS
IN INDUSTRY
(Monitor process heater or boiler tubes)
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3.1 INFRARED THERMOGRAPHIC AMAGING APPLICATIONS
IN INDUSTRY
(Monitor heat exchangers fouling)

Tubes fouling =

34



3.1 INFRARED THERMOGRAPHIC AMAGING APPLICATIONS
IN INDUSTRY (Heat leakages )
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m Boller casing Ieakages




3.1 INFRARED THERMOGRAPHIC AMAGING APPLICATIONS

IN INDUSTRY (Heat leakages)
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3.1 INFRARED THERMOGRAPHIC AMAGING APPLICATIONS
IN  INDUSTRY (Leakages)

= Powerplantsteamtuiformes turpime let (dii/superheated sicamiieakace)
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3.1 INFRARED THERMOGRAPHIC AMAGING APPLICATIONS
IN INDUSTRY (Pinpoint areas of refractory damage)
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e W

m  Hotspotsiat cement kil
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3.1 INFRARED THERMOGRAPHIC AMAGING APPLICATIONS
IN INDUSTRY (Pinpoint areas of refractory damage)

|.

Refinery : the refractory (lining) have been broken away
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3.1 INFRARED THERMOGRAPHIC AMAGING APPLICATIONS
IN INDUSTRY (Pinpoint areas of refractory damage)

m REfNER heatedicompressed antlines (efractony fanune)s



3.1 INFRARED THERMOGRAPHIC AMAGING APPLICATIONS IN
INDUSTRY
(Identify excessive friction and wear - Detect misalignment in coupled systems
- lubrication situation of bearings)

41



3.1 INFRARED THERMOGRAPHIC AMAGING APPLICATIONS
IN INDUSTRY (ldentify excessive friction and wear - Detect
misalignment in coupled systems - lubrication situation of bearings )

m Electrical motersi(Eukrcant pronlems ; misconnecuingl, misalignment, . --- 1)



3.1 INFRARED THERMOGRAPHIC AMAGING APPLICATIONS

m Rotating macnineBeanng S IEacke ol ki cation



3.1 INFRARED THERMOGRAPHIC AMAGING APPLICATIONS
IN INDUSTRY
(Identify excessive friction and wear - Detect misalignment in coupled
systems - lubrication situation of bearings )

eVerneaied veannalEukrcant pronlems
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3.1 INFRARED THERMOGRAPHIC AMAGING APPLICATIONS
IN INDUSTRY
(Heat loss )
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3.1 INFRARED THERMOGRAPHIC AMAGING APPLICATIONS
IN INDUSTRY
(Heat loss )

.

m Piping (missed instizuion)



3.1 INFRARED THERMOGRAPHIC AMAGING APPLICATIONS IN

INDUSTRY
(Heat loss )
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3.1 INFRARED THERMOGRAPHIC AMAGING APPLICATIONS
IN INDUSTRY
(Heat loss )

PIpIng : Iéck el Insulatien
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3.1 INFRARED THERMOGRAPHIC AMAGING APPLICATIONS IN
INDUSTRY
(Leakages)

tw 3

m RPowerplant\Valvesleakages
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3.1 INFRARED THERMOGRAPHIC AMAGING APPLICATIONS IN
INDUSTRY
(Leakages)

Pewerplant: \Valveseakages
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3.1 INFRARED THERMOGRAPHIC AMAGING APPLICATIONS IN
INDUSTRY
(Fluidi levels in storage tanks and vessels)




3.1 INFRARED THERMOGRAPHIC AMAGING APPLICATIONS
IN




3.1 INFRARED THERMOGRAPHIC AMAGING APPLICATIONS
IN INDUSTRY
( Electrical Distribution Systems )

Electricieguipmenisi(loreaker)
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3.2 INFRARED THERMOGRAPHIC AMAGING FOR CIVIL
APPLICATIONS

m [Heatless Inrundings



3.2 INFRARED THERMOGRAPHIC AMAGING FOR CIVIL
APPLICATIONS

n RO (trappediwvater)
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3.2 INFRARED THERMOGRAPHIC AMAGING FOR CIVIL
APPLICATIONS

Blockage

! "L.

Draifbleckagerat inelse
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3.3 INFRARED THERMOGRAPHIC AMAGING
APPLICATIONS IN INDUSTRY

e testing



3.3 INFRARED THERMOGRAPHIC AMAGING
APPLICATIONS IN INDUSTRY

Ly et
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3.3 INFRARED THERMOGRAPHIC AMAGING
APPLICATIONS IN INDUSTRY

= Allfplanenspection

=



3.3 INFRARED THERMOGRAPHIC AMAGING
APPLICATIONS IN INDUSTRY

= Allfplanenspection
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3.2 INFRARED THERMOGRAPHIC AMAGING FOR
ELECTRONIC COMPONENT APPLICATIONS

COMPULEN COMPONENTS
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3.3 INFRARED THERMOGRAPHIC AMAGING FOR

Medicall ARRLLICATHIONS
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VETERINARY

disease o1
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CONCLOSION

Environmental effects such as wind direction and speed
become will affect the results so the survey have to be
repeated

The thermographer have to know internal make — up of
Inspected equipments

How and where to start the inspection and what route to
take

Performing infrared surveys is one of the most demanding
application required in industry

BEST REGARDS
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