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Fluke 561 IR  
Thermometer  

for HVAC and Electrical Applications

In contact thermometry, the mea-
suring device transfers heat to 
or from a contacted object until 
it is at the same level of molecu-
lar activity, or temperature. It is 
simple, sensible and intuitive.

All matter seeks temperature 
equilibrium. Heat is transferred by 
conduction, convection and radia-
tion. Conduction is the transfer 
of heat by molecular contact. 
Convection is the transfer of heat 
by the mixing of a fluid (gas or 
liquid). Radiation is the transfer 
of heat by transmission through 
a medium or space, which is 
independent of conduction or 
convection. It is this invisible IR 
radiation that an IR thermometer 
is detecting and reporting as the 
surface temperature of the source 
of the radiation.

The Fluke 561 Infrared Thermometer 
combines the best of contact and non-
contact thermometry. It features higher 
optical performance, measurement 
accuracy, and professional quality for 
a market that is overloaded with entry 
level IR thermometers.

IR non-contact thermometry provides 
speed, convenience, accessibility and, 
sometimes, safety. Type-K thermocou-
ple thermometry provides the accuracy 
needed for critical measurements of 
metallic objects, internal temperatures, 
and ambient temperature with the 
flexibility and precision provided by a 
choice of many probe styles available 
for the particular task at hand. It is 
the best of both worlds, but they are 
indeed different worlds and it is impor-
tant to understand those differences.

While all matter above abso-
lute zero radiates/infrared energy 
three major factors determine 
how accurately we can measure 
this radiated heat: emissivity, 
reflectivity and transmissivity.

Infrared (IR) radiation
IR radiation is everywhere and 
continuous. The greater the dif-
ference in material temperatures, 
the more obvious IR radiation is. 
The vacuum of space transmits 
IR radiation emitted from the sun 
93,000,000 miles to earth where 
we absorb and are warmed by 
that IR radiation as we stand in 
view of the sun. We are cooled 

by the IR radiation we emit to the 
frozen foods as we walk down the 
freezer isle at the grocery store. 
These are two obvious examples 
of the quality of IR radiation 
effects. We feel the change so we 
know it is occurring.

When we want to quantify the 
effects by measuring the IR radia-
tion temperature, we break out our 
IR thermometer. Different materi-
als exhibit different IR radiation 
qualities. Before we interpret the 
readings from an IR thermometer, 
we need to understand the basic 
principles of measuring IR radia-
tion and the IR radiation charac-
teristics of the particular material 
being measured.

Measuring chiller pump motor bearing and case temperature.
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Emissivity is the quality of a 
material that allows it to radiate 
its heat from its surface.

Reflectivity is the quality of a 
material that allows it to reflect 
radiated heat from another 
source.

IR radiation = absorption + 
reflection + transmission
Whatever IR radiation is emitted, 
will be absorbed. So absorption 
= emissivity. It is the IR radiation 
emitted from a surface that the IR 
thermometer reads. An IR ther-
mometer cannot read IR radiation 
transmitted in the air (gas), so 
we can ignore transmissivity by 
most field work. This leaves us 
with a basic IR radiation mea-
surement formula.

IR radiation = emissivity –  
reflectivity
Reflectivity is inversely propor-
tional to emissivity. The more an 
object reflects IR radiation, the 
less it emits. Reflectivity often 
can be relatively judged accord-
ing to our visual determinations 
of reflectivity. New copper has 
a very high reflectivity and low 
emissivity (0.07-0.2). Copper that 
is oxidized has less reflectivity 
and more emissivity (0.6-0.7). 

Examples:

Copper blackened by very heavy 
oxidation has even less reflectiv-
ity with proportionately more 
emissivity (0.88). Most painted 
surfaces have very high emis-
sivity (0.9-0.95) and negligible 
reflectivity.

The only setting on most IR 
thermometers is for the emissiv-
ity rating of a material, and in 
many cases, that will be preset 
at 0.95, which works quite well 
for organic and painted surfaces. 
An emissivity adjustment fea-
ture allows the thermometer to 
compensate for less IR radiation 
emitted by some material sur-
faces, particularly metals. Reflec-
tivity is only an issue if there is a 
source of high temperature emis-
sion in the vicinity of a surface 
being measured that can reflect 
that nearby high temperature IR 
radiation.

The Fluke 561 Infrared Ther-
mometer has three emissivity 
settings: High (0.95), medium 
(0.7), and low (0.4). There are 
three methods of determining 
the emissivity. One, use a chart 
that lists the emissivity of various 
materials, or two, apply a piece 
of black electrical tape to the sur-
face being measured. Apply the 
tape to the surface, compare the 
measured IR temperature of the 
taped to the bare surface, adjust 
emissivity until the temperatures 
match or closely match. The third 
method is to plug a K-type con-
tact probe into the Fluke 561 IR 
Thermometer to measure surface 
temperature while reading IR 
temperature, then adjust emis-
sivity until the IR temperature 
display most closely matches the 
KTC temperature display.

• Polished Brass: 0.03

• Oxidized Brass: 0.61

• Roughly Polished Copper: 0.07 

• Black Oxidized Copper: 0.78

• Black Lacquer Paint: 0.96

• Commercial Sheet Aluminum: 0.09 

• Oxidized Lead: 0.43

• Rusted Iron: 0.78

• Organic/painted materials 0.95

Transmissivity is the quality 
of a material that allows radi-
ation from another source to 
pass through it.

Absorption is the quality of 
a material to receive radiation 
from another source.

IR or contact thermom-
etry: the choices
Use the IR temperature func-
tion when speed, convenience, 
accessibility, safety, trending, 
surface temperature or tem-
perature comparisons are the key 
consideration.

Use the contact thermocouple 
function when internal tempera-
ture, ambient temperature or the 
accuracy of critical temperatures 
of metallic objects are prime.  
Use both together when a tem-
perature differential between a 
surface (IR) and the air (KTC) is 
key, or when adjusting the IR 
emissivity setting.
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The IR advantage
Speed, convenience and acces-
sibility top the list for IR vs. 
contact thermometry. The Fluke 
561 IR Thermometer takes less 
than 500 milliseconds to dis-
play an IR temperature. With 
contact thermometry, the probe 
must be in good thermal con-
tact with a cleaned surface, and 
time allowed for the probe to 
sink heat and reach equilibrium 
with the surface. This can take 
minutes, and the surface must be 
accessible and safe to measure. 
Many IR temperature readings 
can be made in less time than it 
takes to prepare a surface, attach 
a probe, and wait for tempera-
ture equilibrium.

Many of the temperatures 
sought in several trades are more 
qualitative than quantitative 

(“qualitative” meaning relative/
comparative temperatures and 
“quantitative” meaning specific, 
accurate temperatures). And, on 
most surfaces, the IR tempera-
ture is highly accurate and will 
be your primary choice except 
on critical temperatures such as 
superheat and subcooling, or for 
air temperatures which a IR ther-
mometer cannot read directly.

While scanning without the 
thermocouple connected, the 
Fluke 561 IR Thermometer can 
record maximum, minimum, and 
differential temperatures. One 
at a time, these temperatures 
can be read in the secondary 
display. During or after the scan, 
the rocker button can be used 
to scroll between these values. 
Releasing and pulling the trigger 
will begin recording new values 
to store.

• IR thermometers are invalu-
able for walk-through assess-
ments of building surfaces 
from indoors or outdoors. 
Providing accessibility through 
heights and distances, an IR 
thermometer can scan building 
envelope surfaces for tempera-
tures that could indicate points 
of infiltration or insulation 
deficiencies. Scan along base-
boards and around windows 
and doors for building enve-
lope integrity.

• Discharge temperatures of 
grills, diffusers and registers 
can be quickly determined 
from a comfortable stance in 
a convenient location. The IR 
thermometer does not directly 
measure the temperature of 
the air but of a nearby surface 
that has equilibrated to the 
air stream. Effects of register 
throw and evidence of stag-
nant zones can be determined 
by scanning ceiling and wall 
surfaces. 

• Scanning ductwork for air leaks 
or quality of insulation is quick 
work. Duct insulation surface 
temperature should never be 
less than 5 °F (-15 °C) above 
the highest ambient dew point 
temperature to prevent sweat-
ing. Relative humidity at the 
duct insulation surface should 
remain below 60 % RH to 
prevent mold growth. These 
same rules apply for scan-
ning basement or crawlspace 
surfaces. The Fluke 971 Humid-
ity meter is a perfect compan-
ion for the Fluke 561 when 
checking for conditions that 
can support mold growth. The 
Fluke 971 displays air tempera-
ture, wet bulb temperature, 
dew point temperature, and 
relative humidity.

Measuring temperature of fuses and electrical connections.




