Building Inspections with Thermal Imagers
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Questions?

Please feel free to ask questions at any time!!!
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Agenda

A Benefits of Thermal Imaging

A Thermal Imaging in Building Inspections
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Benefits of Thermal Imaging

I Thermal imaging is the non-contact detection and
measurement of temperature differences and the
assignment of colors based on temperature.




Benefits of Thermal Imaging

Very effective to inspect for:
A Moisture Intrusion
I Which can lead to mold!
A Heat or Cooling Loss
A Water / Steam Leaks
A Construction Quality
A Repair Validation
A Electrical Installation
A HVAC
A Building commissioning
A Termites and Pests




Benefits of Thermal Imaging

A Find problems before they are visible,
or even before ito0Ss

A Is non-intrusive
A Scan large areas quickly

A Quickly identifies specific locations

A Provides visual verification and
documentation of moisture or
iInsulation problems, before and after

A Reduces liability, improves efficiency,
adds revenue stream




Benefits of Thermal Imaging

A Energy Efficiency

A Protect Occupant Health
A Occupant comfort

A GREEN

A Save Money!
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What and where can we inspect?
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Vertical markets

Equipment Applications

Building Diagnostics

Medical

Industrial Engines Furnaces Human Health
Utilities Drives HVAC Animal Health
Local & State Government| Motors Roofs Chiropractic

Petroleum/Gas

Electric Motor Bearings

Building envelopes

Acupuncture

Construction/Restoration

Electric Motor Windings

Water Restoration

Paper & Pup Mills

Belts and drive shafts

Mold Remediation

Data Centers

Electrical panels

Pest Control

R&D

Switchgear

Human & Animal Medical

Power lines

Automotive

UPS systems




Modes of Heat Transfer

A Radiation is the transmission of electromagnetic rays
through space
I Each material that has a temperature above absolute zero
(-460° F) emits infrared radiation

A Conduction is direct heat flow through matter L\
I Fun fact: Notice how metal feels cold? Itis noti thatis only =
the metal taking energy away from your hand and we perceive N
this as Acol do! 2

A Convection is the transport of heat within a gas or
liquid
I Cold air drops so A/C vents are high
I Warm air rises so heating vents are on floor




Can we see through walls ?

A No, we only see surface
temperatures

A IR is not X-Ray!

A The surface temperature
anomaly, or thermal pattern,
often indicates a nearby
problem or issue
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How can we Nsee0o mMOIlI St

A Evaporative cooling is a physical phenomenon in which evaporation
of a liquid, typically into surrounding air, cools an object in contact
with it.

A Thermal Capacitance

A Evaporative cooling results in
approx. 1 to 3 degree difference in
temperature




Water Damage

A Many insurance companies are
mandating the use of thermal
Imaging

A With infrared images, insurance
companies can better detect
water damage, thus reducing
unforeseen conditions and later
requests for more abatement

BR20E41050_0062

! e




FLUKE.

New Construction Inspections

Locate problems before final wall and floor coverings are installed.




Moisture in Ceilings and Walls
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Water Damage

AWater intrusion in walls and floors
I Plumbing

I Improperly sealed doors and
windows

I Fire water damage
»




Find leaks!




Examples of Moisture

Interior Exterior
flooring flooring
surfaces and tile

Drywall,

Stucco &
exterior wood, & X
systems sub-floor EEEEECT seeediens @




Is It Always Moisture?

ACAUTI ON: fdcol do a
always a result of moisture intrusion

AAlways use another tool, such as a
moisture meter, to verify and confirm
results
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|l s mol sture al ways nc

Hot water leak from 2"d story washing machine




Air Leaks

A Common Causes:

Door & Window Gaps

Exterior Wall Electrical Outlets
Recessed Lights

Attic Penetrations

Ducts / Vents
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Insulation

A Type of insulation used?
A Missing
A Settled

A Wet

A Insufficient
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Compressors

Considerable inspection opportunity:
tanks, lines, valves, seals, compressor
heads and more
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Flat & Low Pitch Roof Inspections

Alnspect large roofs quickly

AWater, once it has entered a roof assembly, may
remain for the life of the roof



















Air Leaks

A Locate exact leak point
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Typical components on the roof deck?

A Roof top systems

I Compressors

I Heat exchanges
I Cooling fans

I Electrical circuits
I Belt

i Motors

i Bearings
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HVAC

A Area of clogged cooling
fins.... iImpeding proper
air flow into the unit. The
unit had just been
pressure washed, but
they didn't get all of the
Impacted particulate
matter that was impeding
air flow.




FLUKE.

HVAC

A Four compressors on a
commercial AC unit... the
two first-stage
compressors are
functioning... the second
stage compressors are
not.
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A High resistance
connections in the control
cabinet for a 100 ton
Carrier roof-top unit...
simple wire-nut
connection problem
capable of causing major
Issues if not repaired.




Chillers

Compressors

Heat exchanges

Electrical circuits

Belt

Motors

Bearings

Electronic control systems

A
A
A
A
A
A
A

Boiler water feed pump



FLUKE.

Chiller operation

A Verify operation
A Commission new installations




A Verify compressor operation
I Find degradation early

I Verification of new installs
I Considerable inspection opportunity:
A tanks, lines, valves, seals,

A compressor heads and more




Secondary HVAC

A Systems and components in plant
I Air diffusers
I Duck work
I Steam traps
I Thermostats
I Verification of wall sensors back to system

T AIr infiltration/exfiltration
A Poor doors and window seals
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Balancing Air Handlers/diffusers

A Use an infrared camera to:
A Verify temperature
A Validate correct operation
A Check/verify Balance

Balanced Temperature
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Cooling lines from rooftop HVAC System

ANote fiP40 and fAP50 -a
thermally different from the
other lines showing in this
case, a system failure at the
source.

A Secondary issues generally
result

P Pélge
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In-Floor heating systems

A In-floor heating systems
I Find faults
I Verification of new installs
I Locate lines to facilitate repairs




