





Emissivity

The formula shows that the emissivity &
is of central significance, if you want to
determine the temperature with radiation
measurement. The emissivity stands for
the relation of thermal radiations, which
are generated by a grey and a black
body at the same temperature. The ma-
ximum emissivity for the black body is
1. A grey body is an object, which has
the same emissivity at all wavelengths
and emits less infrared radiation than a
black radiator (¢ < 1). Bodies with emis-
sivities, which depend on the tempera-
ture as well as on the wavelength, are
called non grey or selective bodies (e.g.
metals).

The emissivity depends on the materi-
al, its surface, temperature, wavelength
and sometimes on the measuring ar-
rangement. Many objects consisting of
nonmetallic material show a high and re-
latively constant emissivity independent
from their surface consistency, at least
in longwave ranges. Generally metallic
materials show a low emissivity, which
strongly depends on the surface con-
sistency and which drop in higher wave-
lengths.

Temperature measurement of metallic
materials

This may result in varying measuring re-
sults. Consequently, already the choice
of the infrared thermometer depends on
the wavelength and temperature range,
in which metallic materials show a rela-
tively high emissivity. For metallic mate-
rials the shortest possible wavelength
should be used, as the measuring error
increases in correlation to the wave-
length.

The optimal wavelength for metals ran-
ges with 0.8 to 1.0 um for high tempe-
ratures at the limit of the visible area.
Additionally, wavelengths of 1.6 um, 2.3
um and 5.2 um are possible.
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Physical Basics

Temperature measurement of plastics
Transmissivities of plastics vary with the
wavelength. They react inversely pro-
portional to the thickness, whereas thin
materials are more transmissive than
thick plastics. Optimal measurements
can be carried out with wavelengths,
where transmissivity is almost zero and
independent from the thickness. Poly-
ethylene, polypropylen, nylon and po-
lystyrene are non-transmissive at 3.43
um, polyester, polyurethane, teflon, FEP
and polyamide are non-transmissive at
7.9 um. For thicker and pigmented films
wavelengths between 8 and 14 um will
do. The manufacturer of infrared ther-
mometers can determine the optimal
spectral range for the temperature mea-
surement by testing the plastics materi-
al. The reflection is between 5 and 10 %
for almost all plastics.

Temperature measurement of glass

If you measure temperatures of glass it
implies that you take care of reflection
and transmissivity. A careful selection
of the wavelength facilitates measure-
ments of the glass surface as well as
of the deeper layers of the glass. Wave-
lengths of 1.0 um, 1.6 um or 2.3 um are
appropriate for measuring deeper layers
whereas 5 um are recommended for
surface measurements. If temperatures
are low, you should use wavelengths
between 8 and 14 um in combination
with an emissivity of 0.85 in order to
compensate reflection. For this purpose
a thermometer with short response time
should be used as glass is a bad heat
conductor and can change its surface
temperature quickly.
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Influence from the surroundings

The illustration shows that the trans-
missivity of air strongly depends on the
wavelength. Strong flattening alternates
with areas of high transmissivity - the
so-called “atmospheric windows”. The
transmissivity in the longwave atmos-
pheric window (8 - 14 um) is constant-
ly high whereas there are measurable
alleviations by the atmosphere in the
shortwave area, which may lead to false
results. Typical measuring windows are
11 ...17um, 2 ...25umand 3 ... 5
um.

Additional influences can arise from
heat sources in the environment of the
measuring object. To prevent wrong
measuring results due to increased am-
bient temperatures, the infrared thermo-
meter compensates the influence of am-

Optics and windows

An optical system - mostly consisting
of lens optics - forms the beginning of
the measuring chain. The lens recei-
ves the emitted infrared energy from a
measuring object and focuses it onto a
detector. Measurements based on this
technology can only be correct, if the
measuring object is bigger in size than
the detector spot. The distance ratio de-
scribes the size of the measuring spot at
a certain distance. It is defined as D:S-
ratio: relation of measuring distance to
spot diameter. The optical resolution
improves with increasing values of the
D:S ratio.
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Optical Diagram of an infrared sensor

bient temperatures beforehand (as e.g.
when measuring temperatures of metals
in industrial ovens, where the oven walls
are hotter than the measuring object). A
second temperature sensing head helps
to generate accurate measuring results
by automatically compensating the am-
bient temperatures and a correctly ad-
justed emissivity.

Dust, smoke and suspended matter in
the atmosphere can pollute the optics
and result in false measuring data. Here
air purge collars (which are installed in
front of the optics with compressed air)
help to prevent deposition of suspended
matter in front of the optics. Accessories
for air and water cooling support the use
of infrared thermometers even in hazar-
dous surroundings.

Because of their material infrared op-
tics can be used for a certain range of
wavelengths, only. The following illust-
ration shows typical lenses and window
materials with their corresponding wave-
length for infrared thermometers.

Some measurements make it neces-
sary to take the temperature through
an appropriate measuring window, as
in closed reaction containers, ovens or
vacuum chambers. The transmissivity of
the measuring window should match the
spectral sensitivity of the sensor. Quartz
crystal fits for high measuring tempera-
tures. Special material like Germanium,
AMTIR or Zinkselenid should be used
for low temperatures in the spectral ran-
ge between 8 - 14 um. Also diameter
of the window, temperature conditions
and maximum compression balance are

The table shows various window materials in a survey.

Window material/features Al203

Recommended infrared wavelength in um 1.4

Max. window temperature in °C 1800
Transmissivity in visible area yes
Resistiveness against humidity, acids, very
ammoniac combinations good

Si02 CaF2 BaF2 AMTIR ZnS
1..25 2..8 2..8 3..14 2..14
900 600 500 300 250
yes yes yes no yes

very
good few few good good
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Spectral transmissivity of air (1 m, 32°C, 75 % r. F)

Ambient radiation

Infrared thermometer

Measuring object Atmospheric Absorption

Compensating ambient influences

important features for the selection of a
qualified window material. A window of
25 mm in diameter, which has to resist
a compression balance of 1 atmosphe-
re, should be 1.7 mm thick. Window
material, which is transparent also in
the visible range, might help in order to
appropriately adjust the sensor onto the
measuring object (e.g. inside the vacu-
um container).
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Transmissivity of typical infrared materials

Windows with anti reflection coating have
a significantly higher transmissivity (up
to 95%). The transmissivity loss can be
corrected with the transmissivity setup,
in case the manufacturer specified the
corresponding wavelength area. If not, it
has to be identified with an infrared ther-
mometer and a reference source.

75



76 Addendum: Emissivity Tables

Literature Material Specification °C Spec.  Emissivity  Lit.

Emissivity Brick brickwork 35 SW 094 7
Brick brickwork, plastered 20 T 0.94 1

Spectrum
T total spectrum Brick normal 17 SW 086-0.81 5
E\\//Vv;: g B ?ﬁ?m Brick red, normal 20 T 0.93 2
L B Hgn Brick red, grey 2 T 088-093 1
Material Specification Temperature in °C Brick chamote 20 ! 085 !
‘ Brick chamotte 1000 T 0.75 1
Material Specification °C Spec.  Emissivity Lit. Brick chamotte 1200 T 0.59 1
Aluminumbrass 20 T 0.6 1 Brick amorphous silicon 95% Si0, 1230 T 0.66 1
Aluminum Plate, 4 samples differently scratched | 70 LW 0.03-0.06 9 Brick Sillimanit, 33% Si0,, 64% Al,0, 1500 T 0.29 1
Aluminum Plate, 4 samples differently scratched | 70 SW 0.05-0.08 9 Bronze Phosphorbronze 70 LW 0.06 9
Aluminum anodized, light grey, dull 70 w097 9 Bronze Phosphorbronze 70 SW | 0.08 1
Aluminum anodized, light grey, dull 70 SW | 0.61 9 Bronze polished 50 T 0.1 1
Aluminum anodized, light grey, dull 70 LW 095 9 Bronze Porous, harshened 50-100 T 0.55 1
Aluminum anodized, light grey, dull 70 SW  0.67 9 Bronze powder T 0.76-0.80 1
Aluminum anodized plate 100 T 0.55 2 Carbon fluent 20 T 0.98 2
Aluminum film 27 3um | 0.09 3 Carbon plumbago powder T 0.97 1
Aluminum film 27 10um| 0.04 3 Carbon charcoal powder T 0.96 1
Aluminum harshened 27 3um | 0.28 3 Carbon candle soot 20 T 0.95 2
Aluminum harshened 27 10um 0.18 3 Carbon lamp soot 20 - 400 T 0.95-097 1
Aluminum Cast, sandblasted 70 LW 0.46 9 Cast Iron treated 800-1000 T 0.60-0.70 1
Aluminum Cast, sandblasted 70 SW | 047 9 Cast Iron fluent 1300 T 0.28 1
Aluminum dipped in HNO3, plate 100 T 0.05 4 Cast Iron cast 50 T 0.81 1
Aluminum polished 50-100 T 0.04-0.06 1 Cast Iron blocks made of cast iron 1000 T 0.95 1
Aluminum polished, plate 100 T 0.05 2 Cast Iron oxidized 38 T 0.63 4
Aluminum polished plate 100 T 0.05 4 Cast Iron oxidized 100 T 0.64 2
Aluminum harshened surface 20-50 T 0.06-0.07 1 Cast Iron oxidized 260 T 0.66 4
Aluminum deeply oxidized 50 - 500 T 02-03 1 Cast Iron oxidized 538 T 0.76 4
Aluminum deeply weather beaten 17 SW | 083-094 5 Cast Iron oxidized at 600°C 200-600 | T 0.64-0.78 1
Aluminum unchanged, plate 100 T 0.09 2 Cast Iron polished 38 T 0.21 4
Aluminum unchanged, plate 100 T 0.09 4 Cast Iron polished 40 T 0.21 2
Aluminum vacuumcoated 20 T 0.04 2 Cast Iron polished 200 T 0.21 1
Aluminumoxide activated, powder T 0.46 1 Cast Iron untreated 900-1100 T 0.87-0.95 1
Aluminumhydroxide | powder T 0.28 1 Chipboard untreated 20 SW |09 6
Aluminumoxide clean, powder (aluminumoxide) T 0.16 1 Chrome polished 50 T 0.1 1
Asbestos Floor tiles 35 SW | 0.94 7 Chrome polished 500-1000 ' T 0.28-0.38 1
Asbestos Boards 20 T 0.96 1 Clay burnt 70 T 0.91 1
Asbestos Tissue T 0.78 1 Cloth black 20 T 0.98 1
Asbestos Paper 40 - 400 T 0.93-095 1 Concrete 20 T 0.92 2
Asbestos Powder T 0.40-0.60 1 Concrete pavement 5 LLW | 0974 8
Asbestos brick 20 T 0.96 1 Concrete harshened 17 SW | 0.97 5
Asphalt road surface 4 LLW | 0.967 8 Concrete dry 36 SW | 0.95 7
Brass treated with 80-sandpaper 20 T 0.2 2 Copper electrolytic, brightly polished 80 T 0.018 1
Brass plate, milled 20 T 0.06 1 Copper electrolytic, polished -34 T 0.006 4
Brass plate, treated with sandpaper 20 T 0.2 1 Copper scraped 27 T 0.07 4
Brass stronlgy polished 100 T 0.03 2 Copper molten 1100-1300 T 0.13-0.15 1
Brass oxidized 70 SW  0.04-009 9 Copper commercial, shiny 20 T 0.07 1
Brass oxidized 70 LW 0.03-0.07 9 Copper oxidized 50 T 0.6-0.7 1
Brass oxidized 100 T 0.61 2 Copper oxidized, dark 27 T 0.78 4
Brass oxidized at 600°C 200-600 T 059-061 1 Copper oxidized, deeply 20 T 0.78 2
Brass polished 200 T 0.03 1 Copper oxidized, black T 0.88 1
Brass blunt, patchy 20 - 350 T 0.22 1 Copper polished 50- 100 T 0.02 1
Brick Aluminumoxide 17 SW | 0.68 5 Copper pollished 100 T 0.03 2
Brick Dinas-Siliziumoxide, fireproof 1000 T 0.66 1 Copper polished, commercial 27 T 0.03 4
Brick Dinas-Siliziumoxid, glazed, harshened | 1100 T 0.85 1 Copper polished, mechanical 22 T 0.015 4
Brick e ST, (et 1000 T 08 1 Copper clean, thoroughly prepared surface | 22 T 0008 4
Brick fireproof product, corundom 1000 T 0.46 1 Copper-dioxide powder T 0.84 1
Brick fireproof product, magnesit 1000-1300 T 0.38 1 Copper-dioxide red, powder T 0.7 1
Brick fireproof product, mildly beaming 500-1000 T 0.65-0.75 1 Earth saturated with water 20 T 0.95 2
Brick fireproof product, strongly beaming 500-1000 T 0.8-0.9 1 Earth dry 20 T 0.92 2
Brick fire brick 17 SW  0.68 5] Enamel 20 T 0.9 1
Brick glazed 17 SW | 0.94 5 Enamel paint 20 T 0.85-095 1



Material
Fiberboard
Fiberboard
Fiberboard
Fiberboard
Fiberboard
Fiberboard
Glazing Rebates
Glazing Rebates
Glazing Rebates
Glazing Rebates
Glazing Rebates
Glazing Rebates
Glazing Rebates
Glazing Rebates
Glazing Rebates
Glazing Rebates
Glazing Rebates
Glazing Rebates
Glazing Rebates
Glazing Rebates
Glazing Rebates
Gold
Gold
Gold
Granite
Granite
Granite
Granite
Gypsum
Gypsum, applied
Gypsum, applied
Gypsum, applied
Ice: see Water
Iron and Steel
Iron and Steel
Iron and Steel
Iron and Steel
Iron and Steel
Iron and Steel
Iron and Steel
Iron and Steel
Iron and Steel
Iron and Steel
Iron and Steel
Iron and Steel
Iron and Steel
Iron and Steel
Iron and Steel
Iron and Steel
Iron and Steel
Iron and Steel
Iron and Steel
Iron and Steel
Iron and Steel
Iron and Steel
Iron and Steel
Iron and Steel
Iron and Steel
Iron and Steel
Iron and Steel
Iron and Steel
Iron and Steel

Specification
hard, untreated
Ottrelith
Ottrelith
particle plate
particle plate
porous, untreated
8 different colors and qualities
8 different colors and qualities
aluminum, different age
on oily basis, average of 16 colors
chrome green
cadmium yellow
cobalt blue
plastics, black
plastics, white
oil
oil, different colors
oil, shiny grey
oil, grey, matt
oil, black, matt
oil, black, shiny
brightly polished
strongly polished
polished
polished
harshened
harshened, 4 different samples
harshened, 4 different samples

gypsum plate, untreated
harshened surface

electrolytic

electrolytic

electrolytic

electrolytic, brightly polished
freshly milled

freshly processed with sandpaper
smoothed plate

forged, brightly polished
milled plate

shiny, etched

shiny oxide layer, plate
hotly milled

hotly milled

coldly milled

coldly milled

covered with red rust
oxidized

oxidized

oxidized

oxidized

oxidized

oxidized

polished

polished

polished plate
harshened, even surface
rusty, red

rusty red, plate

deeply oxidized

°C
20
70
70
70
70
20
70

50 - 100
100

20
20
17
100
20
20
20
20
200 - 600
100
130
20
21
70
70
20
17
20
20

22

100

260

175 - 225
20

20

950 - 1100
40 - 250
50

150

20

20

130

70

70

20

100

100

125 - 525
200

200 - 600
1227

100

400 - 1000
750 - 1050
50

20

22

50

Spec.

SW
Lw
SW
LW
SW
SW

LLW
LLW
LW
SW

SW
SW
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=
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Emissivity | Lit.

0.85

0.88

0.75

0.89

0.77

0.85
0.92-0.94
0.88 - 0.96
0.27 - 0.67
0.94
0.65-0.70
0.28-0.33
07-08
0.95

0.84

0.87

0.92 - 0.96
0.96

0.97

0.94

0.92
0.02-0.03
0.02
0.018
0.849
0.879
0.77-0.87
0.95-0.97
08-09
0.86

0.9

0.91

0.05

0.05

0.07
0.05-0.06
0.24

0.24
0.55-0.61
0.28

0.56

0.16

0.82

0.77

0.6

0.09

0.2
0.61-0.85
0.74

0.74
0.78-0.82
0.79

0.8

0.89

0.07
0.14-0.38
0.52 - 0.56
0.95-0.98
0.69

0.69

0.88

6
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Material
Iron and Steel
Iron and Steel
Iron and Steel
Iron galvanized
Iron galvanized
Iron galvanized
Iron galvanized
Iron galvanized
Iron tinned
Leather
Limestone
Magnesium
Magnesium
Magnesium
Magnesium
Magnesiumpowder
Molybdenum
Molybdenum
Molybdenum
Mortar
Mortar
Nickel
Nickel
Nickel
Nickel
Nickel
Nickel
Nickel
Nickel
Nickel
Nickel
Nickel
Nickel
Nickel
Nickel
Nickel
Nickel
Nickel
Nickel-chrome
Nickel-chrome
Nickel-chrome
Nickel-chrome
Nickel-chrome
Nickeloxide
Nickeloxide
0il, Lubricating Ol
0il, Lubricating Ol
Qil, Lubricating Ol
Qil, Lubricating Oil
Qil, Lubricating Ol
Paint
Paint
Paint
Paint
Paint
Paint
Paint
Paint
Paint
Paint
Paper
Paper

Specification
deeply oxidized
deeply rusted
deeply rusted plate
plate
plate, oxidized
plate, oxidized
deeply oxidized
deeply oxidized
plate
tanned fur

polished

twine

dry

wire

electrolytic

electrolytic

electrolytic

electrolytic

galvanized, polished

galvanized on iron, not polished
galvanized on iron, non polished
galvanized on iron, non polished
lightly matt

oxidized

oxidized

oxidized

oxidized at 600°C

polished

clean, polished

clean, polished

wire, bare

wire, bare

wire, oxidized

milled

sandblasted

0.025-mm-layer
0.05-mm-layer
0.125-mm-layer

thick layer

layer on Ni-basis: only Ni-Basis
3 colors, sprayed on aluminum
3 colors, sprayed on aluminum
aluminum on harshened surface
bakelite

heat-proof

black, shiny, sprayed on iron
black, matt

black, blunt

white

white

4 different colors

4 different colors

22
260
538
20

600 - 1000
1500 - 2200
700 - 2500
17

36

200 - 1000
22

38

260

538

20

20

22

22

122

200

227

1227

200 - 600
122

100

200 - 400
50

500 - 1000
50 - 500
700

700

500 - 650
1000 - 1250
20

20

20

20

20

70

70

20

80

100

20

100
40-100
40-100
100

70

70

Spec.

T
SW
T

— =4 =4 A4 A = = =

LW
SW

Emissivity | Lit.

0.98

0.96

0.69

0.07

0.28

0.23

0.85

0.64

0.064
0.75-0.80
03-04
0.07

0.13

0.18

0.07

0.86
0.08-0.13
0.19-0.26
0.1-03
0.87

0.94
0.1-0.2
0.04

0.06

0.07

0.1

0.05
0.11-0.40
0.1

0.045
0.041

0.37

0.37

0.85
0.37-0.48
0.045
0.045

0.07 - 0.09
0.65
0.71-0.79
0.95-0.98
0.25

0.7

0.52 - 0.59
0.75 - 0.86
0.27

0.46

0.72

0.82

0.05
0.92-0.94
0.50-0.53
0.4

0.83

0.92

0.87

0.97

0.96 - 0.98
0.8-0.95
0.92
0.92-0.94
0.68-0.74

1

5
2
4

[CIE N NN

1
1
1

© © N

77



78

Addendum: Emissivity Tables

Material
Paper
Paper
Paper
Paper
Paper
Paper
Paper
Paper
Paper
Paper
Paper
Paper
Paper
Plastics
Plastics
Plastics
Plastics
Plastics
Plastics
Plate
Plate
Platinum
Platinum
Platinum
Platinum
Platinum
Platinum
Platinum
Platinum
Platinum
Platinum
Platinum
Plumb
Plumb
Plumb
Plumb
Plumb
Plumb rot
Plumb rot, Powder
Polystyrene
Porcelain
Porcelain
Rubber
Rubber
Sand
Sand
Sandpaper
Sandstone
Sandstone
Silver
Silver
Skin
Slag
Slag
Slag
Slag
Snow: see Water
Stainless Steel
Stainless Steel
Stainless Steel
Stainless Steel
Stainless Steel

Specification
coated with black paint
dark blue
yellow
green
red
black
black, blunt
black, blunt
black, blunt
white
white, 3 different shiny coatings
white, 3 different shiny coatings

white, bonded
fiber optics laminate (printed circuit

0ar
fiber optics laminate (printed circuit
board)
polyurethane-insulating plate
polyurethane-insulating plate
PVC, plastic floor, blunt, structured
PVC, plastic floor, blunt, structured
shiny
white plate

band

wire

wire

wire

clean, polished

shiny

non oxidized, polished
oxidized, grey
oxidized, grey
oxidized at 200°C

heat insulation
glazed

white, glowing
hard

soft, grey, harshened

coarse
polished
harshened
polished
clean, polished
Human Being
basin

basin

basin

basin

plate, polished

plate, polished

plate, not treated, scratched
plate, not treated, scratched
milled

°C

70

70

20

70

70

20

70

70

70

70

70

70

20 - 50
100

17

22

260

538

1000 - 1500
1094

900 - 1100
50 - 200
500 - 1000
1400

200 - 600
250

100

20

22

200

100

100

37

20

20
20

20

80

19

19

100

200 - 600
32

0-100
200 - 500
600 - 1200
1400 - 1800

70

70

70
700

Spec.

B i T I

Lw
SW
Lw
SW

Emissivity | Lit.

0.93

0.84

0.72

0.85

0.76

0.9

0.94

0.89

0.86
0.7-09
0.88-0.90
0.76-0.78
0.93

0.91

0.94

0.55

0.29

0.93

0.94

0.04 - 0.06
0.07
0.016
0.05

0.06

0.1
0.14-0.18
0.18
0.12-0.17
0.06 - 0.07
0.10-0.16
0.18
0.05-0.10
0.08

0.05

0.28

0.28

0.63

0.93

0.93

0.6

0.92
0.70-0.75
0.95

0.95

0.6

0.9

0.85
0.909
0.935
0.03
0.02-0.03
0.98
0.97-0.93
0.89-0.78
0.76-0.70
0.69 - 0.67

0.14
0.18
0.28
0.3

0.45

1
1
1
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1
4
1
4
1

1

1
1
1
1

© © © ©

Material Specification °C Spec.  Emissivity | Lit.
Stainless Steel alloy, 8% Ni, 18% Cr 500 T 0.35 1
Stainless Steel sandblasted 700 T 0.7 1
Stainless Steel type 18-8, shiny 20 T 0.16 2
Stainless Steel type 18-8, oxidized at 800°C 60 T 0.85 2
Tar T 0.79-084 1
Tar paper 20 T 0.91-093 1
Titanium oxidized at 540°C 200 T 0.4 1
Titanium oxidized at 540°C 500 T 0.5 1
Titanium oxidized at 540°C 1000 T 0.6 1
Titanium polished 200 T 0.15 1
Titanium polished 500 T 0.2 1
Titanium polished 1000 T 0.36 1
Tungsten 200 T 0.05 1
Tungsten 600-1000 T 01-0.16 1
Tungsten 1500-2200 T 024-031 1
Tungsten twine 3300 T 0.39 1
Varnish on parquet flooring made of oak 70 LW 1 090-093 9
Varnish on parquet flooring made of oak 70 SW |09 9
Varnish matt 20 SW | 0.93 6
Vulcanite T 0.89 1
Wall Paper slightly patterned, light grey 20 SW | 0.85 6
Wall Paper slightly patterned, red 20 SW |09 6
Water distilled 20 T 0.96 2
Water ice, strongly covered with frost 0 T 0.98 1
Water ice, slippery -10 T 0.96 2
Water ice, slippery 0 T 0.97 1
Water frost crystals -10 T 0.98 2
Water coated >0.1 mm thick 0-100 T 0.95-0.98 1
Water snow T 0.8 1
Water snow -10 T 0.85 2
Wood 17 SW | 0.98 5
Wood 19 LLW | 0.962 8
Wood planed 20 T 08-09 1
Wood planed oak 20 T 0.9 2
Wood planed oak 70 LW 088 9
Wood planed oak 70 SW | 0.77 9
Wood treated with sandpaper T 05-0.7 1
Wood pine, 4 different samples 70 LW 081-089 9
Wood pine, 4 different samples 70 SW 067-075 9
Wood plywood, even, dry 36 SW  0.82 7
Wood plywood, untreated 20 SW | 0.83 6
Wood white, damp 20 T 0.7-0.8 1
Zinc plate 50 T 0.2 1
Zinc oxidized at 400°C 400 T 0.1 1
Zinc oxidized surface 1000-1200 T 0.50-0.60 1
Zinc polished 200-300 T 0.04-0.05 1
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Glossary

Absorption
Emissivity

Filter
FOV
FPA
Grey Body Source

IFOV
NETD

Object parameter

Object signal

Palette
Pixel

Reference temperature
Reflection

Black body source
Spectral specific radiation
Specific radiation
Radiation

Radiation flow
Temperature difference

Temperature range

Thermogram
Transmissity

Ambient surroundings

Ratio of absorbed radiation by an object to incoming
radiation. A number between 0 and 1.

Emitted radiation of an object compared to the radiation from
a black bodysource. A number between 0 and 1.

Material, permeable for certain infrared wavelengths only
Field of view: Horizontal field of view of an infrared lens.
Focal Plane Array: type of an infrared detector.

An object, which emits a certain part of the energy which a
black body source emits at every wavelength.

Instantaneous field of view: A value for the geometric
resolution of a thermal imager.

Noise equivalent temperature difference. A value for the
noise (in the image) of a thermal imager.

Values, with which measurement conditions and measuring
object are described (e.g. emissivity, ambient temperature,
distance a.s.0.)

A noncalibrated value, which refers to the radiation the
thermal imager receives from the measuring object. a
Colors of the infrared image

Synonym for picture element. A single picture point in an
image.

Temperature value to compare regular measuring data with.

Ratio of radiation reflected by the object and incoming
radiation. A number between 0 and 1.

Object with a reflection of 0. Any radiation is to be traced
back to its temperature.

Energy emitted by an object related to time, area and
wavelength (W/m2/um).

Energy emitted from an object related to units of time and
area (W/m?).

Energy emitted by an object related to time, area and solid
angle (W/m2/sr).

Energy emitted by an object related to the unit of time (W)

A value, which is determined by subtraction of two
temperature values.

Current temperature measuring range of a thermal imager.
Imagers can have several temperature ranges. They are
described with the help of two black body source values,
which serve as threshold values for the current calibration.

Infrared image

Gases and solid states have different transmissivities.
Transmissivity describes the level of infrared radiation, which
permeates the object. A number between 0 and 1.

Objects and gases, which pass radiation to the measuring
object.



Sensors and measuring systems from Micro-Epsilon

Sensors and systems for displacement, Sensors and systems for

position and dimension non-contact temperature measurement of plastics and film

Eddy current displacement sensors IR handheld of tires and rubber

Optical and laser sensors Stationary IR sensors of endless band material
Capactive sensors Thermal imager of automotive components
Linear inductive sensors of glass

Draw wire displacement sensors
Laser micrometer

2D/3D profile sensors (laser scanner)
Image processing
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