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Applications & Products

Materials Temperature Mikron Model*
Range

N MI-N14+ M7640 ;s M7813B ;1 M7500 ;s

i . LB MI-N15+ M7600Pro ;s M7813 ;0
Air Conditioner (HVAC) -50° to 200°C ’ ’ ’
M30BT p5 M7800 p19 M7816 p20

M90 o5 M190 p15 MI-P140 10 MESR 504012 M9200 o1s
MHN15+ ps M390 20 MIPE140 ;10 MESR 121012 M340 p19
M315X p20 M3104 ;18 MHN140/6 511 MISR 12-8 pi2  M310 p19
VI345X ;20 M67 o7 MHN140/5H p11 MIGA 12 14

M300 p20 M7708V ps MI-N140/5L p11 MI-GA 128 pi4

M360 19 M7500 p1s M780 y14 MI-8 12-8i p15

Aerospace -50° to 3000°C

Calibration Low Temp M310 .o I

Mid Temp M300 2 M305 M360 M360A .o M190TS ;23

High Temp M330 ;1o M390 ;20 M190TS ;2

Large Area M315K 20  M345X ;2

Primary Standards

— MIN14+ 7 M7640 ;2 M7815B ;2 M90 5
Circuit Board -40° to 200°C 14 MI-N15+ 5 M7600Pro ,»» M7815 ..
T M7500 ;s M7800 ;21 M7816 ;2

M67L for
Combustion Furnaces 320° to 2200°C Absorption JHI/4%
Power Plants Band MI-PE140-45 ;10

l MI-N14+ M7640 ;2 M7815 ;2.

) MI-N15+ 5 M7600Pro .  M7816 ;2
Hectrical Hot Spots -50° to 1000°C 14 [CIT M7800 2 M7500 ;s

M M907B .5 M7819B .

: o o M3O0IN ;5 M7500 ,::
Furnaces & High Flames 500° to 2500°C 67 o MI-PE140-39

M67S(E) . MI-N200/5 .- M22566 ./ M2256 ./
4.8 MI-N9/5 MI-N300/5 .5 MI-NS/4+ MI-N140/5 .11
Glass Surface 100° to 2500°C MI-N9/5+ .o M90E .5 MI-N15/5+ MI-N140/3H .1

m  MI-NS/5-M+ o M21286 M2128 .- MI-N140/3L 1
MI-NS/5-H+
Pulsar .

Hazardous Area -40° to 2500°C 67FM 1
M M67S(B) MI-N3000 . MI-N510 ¢ MI-S300 .5
) . o o to WL MI-N300 .z MI-NS00-N s
Ll VI-NS+ 6 MI-N500 .- MI-200 s

2 * Models are color coded to correspond with this chart.



Applications & Products

onE M678(Q) 1 M30V s NHPE140-34 ;0 MI-GA140 ;10
- COLOR M190Q .5 MI-N510 ¢ BT MI-GAS8 ¢

MI-GAS ;s MI-N520 M68 ,:: VE-SS0H.0+ ;-

MI-GAS-TV MI-S5 M668 ;1 NVE-GASOHL0+ ;12

MI-GA200 ., MI-S140/67 .« MBS0 o12 VESS0/67410+

MI-GA300 s MHP140 0 MI-GAS-10 ,;  NESSOHO0EL

M9104 s MHPE140 0 MI-140 ;1
M77s 013 Video Models Fiber Optic Models M'_GAH] z o13
M7708 ;s M778V s 78 515 MI-S12-A1 15
M190R M7708V M780 ;. MES12-AS 15
MI-$05 ;:: MI-SQ5-TV ;o MI140 510 MI-TS300 ;15
M9OR .5 MI-SR12 ;1.

M67S(H) s MI-$140 1o MI-S5-L0+

Molten Glass 550° to 3500°C M190H s Fiber Optic Models IVE-SS0H.0-6L ;5

MI-S5 p9 M68 pi MI-S5-L0+ p13
MI-S5-TV p9 M668 pil MI-S$50/67-L0+ p13
MI-$300 : M680 .-

MI-$200 ., MI-85-L0 ;13

MI-N15+ 15 M7600Pro 21 M7816 ;.

Motor Bearings and Gase -40° to 300°C MI-N14+ 7 M7800 .: M7500 ;::
M30BT s M7815B ;2
M7640 ;2 M7815 ;2

Quasar M3100 Series (Flare Stack Monitors)

Pulsar Il Series (Sulphur Recovery Furnaces) .
Quantum I, MQ Series (Reformer Tube Measurement)
M7500 s

MI-GAS0-L0 with Thermowell .«

Petrochemical & Refineries 0° to 600°C

79 P M2128 v MI-PE140-34 ;10
Plastics & Thin Film 0° to 600°C U MBTF » M7500 15
MIN15+ 56
Refrigeration -50° to 200°C MI-N14+ 7
MIN15+ 56 M30B
Roofing -40° to 100°C MI-N14+ 7 M7500 ;::
M668 .« IS5 MI-S140 .o MIS12-8i 5
M680,.  M9104,: M7, M9200 ,:
M770,:  MH140,0 M780,.  M7500
M778 p13
. . b 7840,  M7800,. 7815 ..
Thermography — -40° to 2000°C W M7600Pro .0 M7815B M7818 ;2
1]
. . 2128 ;v M9200 s MINS10,:  MIP140 510
Lo LS l 2956 17 M7500 -  MIHNS20,  MI-PE140 0




Infrared Technology

o Temperature (Critical, Min, Max)
e Target (Distance, Size, Material)
 Time (Speed of Measurement, of Target)

Five IR Design Questions

 Qbstructions (Dust, Windows, Objects)
 Heat Source (Type, Plaement)

Infrared Temperature Measurement

The non-contact temperature measurement or pyrometry is an optical
measurement based on the property of all materials to send out elec-
tromagnetic radiation (infrared radiation). The infrared thermometer
(pyrometer) uses this radiation to determine the temperature. The
pyrometer aims with the optics at a certain spot of the object and
determines the temperature of this spot. Today typically spectral
responses of pyrometers are in the near, middle and distant infrared.

Selection of the Correct Mikron Pyrometer
To choose the correct pyrometer for a certain application different
properties of the measuring object have to be taken into considera-
tion, such as temperature, material and size.

The Temperature Range
MIKRON pyrometers measure temperatures from -100 to 4000°C. The
selection of the temperature range depends on the application.

The Spectral Range

The material of the measured object demands the correct selection of
the optimum spectral range of the pyrometer for a certain application.
Therefore the correct spectral range is one of the most important
features. Typical spectral ranges are:

0.8-1.1 pm: Measurement of molten glass, metals, ceramics
(A 600°C)

1.45-1.8 pm:  Measurement of metals, ceramics (A 250°C)

2.0-2.8 pm: Measurement of metals (A 75°C)

514 ym: Measurement of glass surfaces (A 100°C)

8-14 ym: Measurement of non-metal surfaces

and coated metals (A -40°C)

The Spot Size

The spot size of a pyrometer is determined by the dimensions of the
measured object. At least it has to be as big as the measured object. The
spot sizes (M) depends on the pyrometer type and the measuring
distance (a). For M and a please see data sheets.

If a distance ratio is mentioned instead of “M“ and “a“ the following
calculation for the spot size has to be done: Distance ratio = distance /
spot size (10 : 1 e.g. means: at a distance 500mm the spot size is
50mm).

Example:

Sighting
For easy alignment of the pyrometers to the measuring object, different
sighting systems are available:
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Measuring temperature

- LED aiming

- Laser aiming

- Through-the-lens-sighting
- TV camera

The Design

The pyrometers are available in different designs:

- Compact pyrometer with integrated lens
- Fiber optic pyrometers (LO); benefit of this design: fiber optic and
optical head can be used in high ambient temperatures without cooling.

Output

Different pyrometers provide different outputs. Analog outputs and
digital interfaces are available. Some pyrometers have various switchable
outputs, others can be offered with different outputs, the required output
has to be selected when ordering. The required digital interface always
has to be chosen.

- Analog output 4-20mA or 0-20mA

- Analog output 10 mV/°C

- Analog output 0-5 'V

- Analog output thermocouple type J or K
- Digital interface RS232 or RS485



Portable Infrared Thermometers

Mikron portable infrared thermometers are lightweight, hand-held and are the ideal general purpose instruments for
non-contact temperature measurement. They are used most often in the areas of preventative maintenance, quality
assurance and short term process monitoring.

SPECTRAL FIELD OF RESPONSE
TEMP. RANGE RESPONSE  PCCURACY T T OUTPUTS
M990 Series M90R-1 2 color +0.70% 60:1
« Through-lens sighting 700° to 2000°C near 0.9um of reading '
e Sharp focussing on targets
« 10 different spectral M90R-2 2 color +0.70% 180:1
responses 900° to 3000°C near 0.9ym of reading '
e Minimum measurable
target diameter: 1.0mm M90R-3 2 color +0.70% 18011
0.04” 0 near 0.9ym of readin '
( ) 1200° to 3500°C 0.9 f reading
e Temperature display in
EEEEN eyepiece and rear window  M90V 0.65 . +0.25% of )
o « Built-in data logging 800° to 3000°¢  (SAMe as optical o 300:1 055
« M90R for 2/color pyrometers)
* M90ZB for small areas at  yggH +0.40% of
a distance 600° to 3000°c 07810 TOBHM T oating 1801
Ma0Q +0.50% of )
250°to2000°c O TOOHM eadings1ec 80T
MOOIN special spectral g 50, o
350°102000°C "*POTE 0O pegging gog 190
M90G +0.8% of )
0°tos00°c SO ading st 20 s
RS232
M90B +0.8% of ) 1mV/°C,
50°t01000°c O™ reading oo 40T 1mV/°F,
0to 1 volt
M90BT +1.0% of )
50°t01000°C  SOMHM  eadingstec OO Ui7as
M90zB +1.0% of ,
50°t01000°C SN eading +1oc 180T
M90ZF
0° to 500°C +1.0% of )
M90F 7.9 ym reading +2°C 401
50° to 600°C
M90E +1.0% of )
300°to 1500°c  +8TOOZHM  eating 60-1
M9OE-1 +1.0% of , 10s
800° to 2500°¢ 8100 2HM " oading 901
M90D
o o 0,
Mggg-1to %0 3.86 ym i:e':d?ngf 901
800° to 2500°C
M9OL C09 +1.0% of 401
600° to 2200°C absorption band reading '

The black data is for all type in the row. Colored data is only valid for the respective type of pyrometer.



Portable Infrared Thermometers

SPECTRAL

FIELD OF RESPONSE

TEMP. RANGE RESPONSE ACCURACY VIEW TIME OUTPUTS
MI-S8+, MI-GA8+
* 4 temperature ranges
* High accuracy
» Viewfinder with display for = 600° to 2500°C 0.6 to 1.1 ym +1% in 300:1 1ms
temperature or emissivity reading min 08’ RS232
* Focusable precision optics 300°to 1300°C  1.45t0 1.8 ym +1°C (min 0.8) 1ms
e Small spot sizes min.
0.8mm
[ | « Digital display on the housing
MI-S8GS+
e \/ery fast portable
e \lery small spot sizes 1Y%
* Maximum value storage . . s min 300:1
« Temperature indicator inside 000" 10 2000°C 0.55 ym rea1dc,|gg (min0.g) ~ °200ms R§232
the view finder *
MI-N15+
» Temperature ranges between
-32 and 900°C
e Three different spectral 19
ranges . . =17 _ RS$232C
« Laser targeting light -32° t0 900°C 810 14 pm readolng 50:1 150ms 1mV/°C
* Built-in data logging £1°C
* Low-cost versions
EENEN
HE
MI-N15/5+
 Temperature ranges between
150 and 1800°C
* Three different spectral +1% RS232
ranges o 150° to 1800°C 5.14pm reading 50:1 150ms  Analog output
e Laser targeting light +1°C 1mv/eC
* Built-in data logging
* Low-cost versions
|
MI-GA15+
 Temperature ranges between
250 and 1800°C
* Three different spectral 200-1
ranges 250° to 1800° 1.45t0 1.8 ym 0.6% (min 1‘ 25) 20ms RS232

* Laser targeting light
* Built-in data logging
* Low-cost versions

' With dynamical adaption at low signal levels




Portable Infrared Thermometers

FIELD OF RESPONSE
VIEW TIME

SPECTRAL
RESPONSE

TEMP. RANGE ACCURACY OUTPUTS

MI-N14+

» Temperature ranges between
-32 and 600°C
* Three different spectral
ranges - -32° t0 600°C 810 14 ym 1% 30:1 300ms RS232
o Laser targeting light
* Built-in data logging
* L ow-cost versions

Industrial Fixed Mount Thermometers

Mikron has a wide selection of industrial fixed mount non-contact temperature sensors to fill any need. Select from low
cost, compact models, highly advanced fiber optic and 2/color instruments, flexible single color non-contact pyrometers,
and high speed ultra precision digital units with multi-channels.

SPECTRAL FIELD OF RESPONSE
TEMP. RANGE RESPONSE ACCURACY VIEW TIME OUTPUTS
MI-N3000
e Low cost
* Fixed emissivity
e Integrated air purge (option) 10mV/°C
. 0,
* 3 Measuring ranges 0°10500°C  Stotdym % 5:1 300ms  Thermocouple
g Type J or K
|
M50
* Designed for use in multiple
locations +1.5% o
* Low cost . . of full sgale 10mV/°C
« Choice of air purge cooling 0° to 570°F 6.5t0 14 ym +3°C 6:1 80ms 10mV/°F
i -20° to 300°C ' . . ' (63%)  Thermocouple
jackets whichever is
* Hermetically sealed greater Type Jor K
|
MI-200 Series 25 10 1650°F
* High accuracy due to _'320 tg 900°C 81014 um
digital signal processing 401 20
« Emissivity programmable 0.5% 0 . djusr;;sble 4-20mA
from 0.05lup to 1.0 572° to 4532°F 514 pm of reading 1361 t0 10s
e Fast, precise, compact 300° to 2500°C 0.8t0 1.1 ym
e Maximum value storage 1.45101.8 ym
e LED targeting light
EETH

The black data is for all type in the row. Colored data is only valid for the respective type of pyrometer.



Industrial Fixed Mount Thermometers

SPECTRAL ACCURACY FIELD OF RESPONSE

TEMP.RANGE  prcpober VIEW TIME

OUTPUTS

MI-300 Series

 Compact 2-wire -4° to 932°F 8
temperature sensor 20° t0 500°C 0 14 pm
¢ Adjustable emissivity . 151
e Integrated LED-targeting 514 1.5% to 10ms 4-20mA
« Easy to install and 572°t0 4582°F o >, 1”1m of range 60-1
connect 300° to 2500°C o 0 LM
1.45t0 1.8 ym
EETH
MI-N510, MI-N520
s e
) g _ 180ms  Oto5V
ranges 1% 21 adjustable Thermocouple
* Relay contact for alarm -40° to 700°C 810 14 ym . or
. of reading . to Type J or K
 Max./min. value storage 10:1
: 30s RS232
* Sensing head can be used RS485
to 180°C
- M67S(A) .
M67, M67S Series 400 to 100°¢ 7 020 m 15:1
* Rugged self-contained
¢ Most flexible M67B .
o o 81014 15:1
« Variable focus optical 0° to 1000°C o14um
system
« Compatible with existing M67K 710 10 um 15:1 or 30:1
instrumentation 0° to 500°C W : :
» Wide array of protective
HMEEEE e Meih 7.9 um 15:1 or 30:1
[ | [ § | 200° to 600°C 100ms
M67M narrow band 59 or 8:1 DL
50° to 500°C  centered at 3.43 : :
0.5%
M67E of full scale : ) 3
100°C to 1300°C 4.8t05.2 ym A e 15:1 or 30:1 4-20mA
is greater
M67D narrow band 301
300° to 1750°C centered at 3.86 ‘
M67L 02 absorption 30:1
320° to 2800°C band '
M67H
o o~ 0.7810 1.06 um 180:1
500° to 3000°C il
to 10s
M67Q . .
990° to 1100°C 1.0t0 1.6 ym 30:1 or 90:1
M67P ) 100ms
250° to 1650°¢ 20 1026 HM 301 010

8 ' With dynamical adaption at low signal levels




Industrial Fixed Mount Thermometers

SPECTRAL FIELD OF RESPONSE
TEMP. RANGE RESPONSE ACCURACY VIEW TIME OUTPUTS
M67FM -40° to 100°C 71020 pm 15:1
* Intrinsically safe —
. Rugged self-contained 0° to 1000°C 8 to14 pm 15:1 or 30:1
* Most flexible R R ) )
« Variable focus optical 0° to 500°C 71010 pm 15:1 or 30:1
system ° o . .
 Compatible with existing i 79 um 15:1 or 30:1 100ms
instrumentation ° ° 0.5% .
400° to 1300°C 481052 ym 30:1
I M BN - widearray of protective hard- v of full scale 4-20mA
ware +1°C .
[ | HE 450° to 1750°C narrow :tagdggentered e 30:1 thru a barrier
: i greater
425° 10 2200°C 02 absorption band 30:1
550° to 3000°C 0.78 to 1.06 ym 90:1 or 180:1
50ms
230° to 1100° 1.0t0 1.6 ym 30:1 or 90:1
250° to 1650°C 2.0t02.6 30:1 100ms
MI-N5, MI-N5/5, MI-N5/4
e Digital pyrometer with 2-wire
analog output
8 Selectable measuring
ranges o o 3 fixed optics
3 Fixed optics -32°10 900°C 81014 um 501 (min2) g
* MI-N5/5 for glass surface S 614 0.6% i stl 4-20mA
[ f | measurement o 14 Hm of reading 3 fixed optics  ° ]uf a5 €
* 2 temperature ranges bewteen 300° to 2500°C 50:1 P9 o
300 and 2500°C e 3.9 um (min 2.5)
* Measurement through flames
(spectral range 3.9um)
¢ No influence of waste gas on
the measurement
MI-N5+, MI-5/5+, MI-5/4+
* Digital pyrometer with 3 fixed optics
° ° 0.6% : i
4-20 mA analog output -32° t0 900°C 81014 ym of readl;ng 50:1 (min 2)
« 8 Selectable measuring 3 fixed onti 80ms 4-20mA
ranges 100° to 2500°C 514 ym 'X‘; 0.(1’9 IS adjustable  RS232
* 3 Fixed optics 10 (min 2.5) up to 5s RS485
o 1] . m .
* See Red and Blue above Sl 2atee :
HE
MI-S5, MI-GA5
* Very fast
* Analog output and digital 9
e o ¢ 650°103000°C  0.810 1.1 ym o 160:1 4-20mA
* Laser aiming or through-lens ) ) 0.5% or <2ms RS232
sighting (optional) 250° to 3000°C 1.4510 1.8 pm of reading 200:1 RS485

e Integrated TV camera
(optional)

The black data is for all type in the row. Colored data is only valid for the respective type of pyrometer.




Industrial Fixed Mount Thermometers

SPECTRAL FIELD OF RESPONSE
TEMP. RANGE RESPONSE ACCURACY VIEW TIME OUTPUTS
MI-S140, MI-GA140
e Fast, fully digital, highly
accurate 0/4-20mA
* Focusable optics for non- <1500°C RSZ.SZ/RS485
contact temperature measurements 550° to 3300°C 0.7 to 1.1 pym 0.3% +1°C <1ms (swﬂphable),
on metals, ceramics, graphite, etc. '21 500°C 300:1 adjustable PrOTIbUS_DP
« Extremely small spot size 250° to 2500°C  1.45t0 1.8 pm 0.5% up to 10s  (option), PID
« Precision thru-lens sighting or controller
He laser targeting (optional)
* Emissivity enhancer option
MI-S140/67
* Special version of the MI-S140
with extremely short wavelength 1500°C 0/4-20mA
for measurements of metals with 0<30/ 1°C <Ims  RS232/RS485
high emissivity. 1100° to 3500°C 0.676 pm '>1 ;OB°C 300:1 adjustable  (switchable),
e Fully digital, very fast ‘0 59 up to 10s  Profibus-DP
* Viewfinder or laser targeting = (option)
* Very small spot sizes
* Emissivity enhancer option
MI-P140
* Fast response
* Highly accurate, fully digital 400°C 0/4-20mA
* Extremely small spot sizes < 900 40:1 1.5ms RS232 or
« Focusable optics 50° to 1300°C 2t02.8 um ~400°C to adjustable RS485
. gzgmlai‘egdeﬂ:]f;'wns viewfinder or 0.4% +1°C 430:1 up to 10s (Switchable)
* Emissivity enhancer option
H
MI-PE140
e Fast response
* Highly accurate, fully digital 400°C 0/4-20mA
* Extremely small spot sizes <2 5°C 40:1 1.5ms RS232 or
* Focusable optics 5°to 1200°C 3to5pm . 4'0000 to adjustable RS485
. gzgml:regde::]f;'wns viewfinder or 0.4% +1°C 13411 up to 10s (Switchable)
* Emissivity enhancer option
H
MI-PE140-34, MI-PE140-45,
MI-PE140-39
« Special version of MI-PE140
e Measuring of thin PE and PP foils 243
° H H o o R m .
Measuring of combustion flames = 50° to 500°C H <400° C 50:1 1 0/4-20mA
and hot gases €0, hot 2°C 19MS'  psp32 o
containing COo 400° to 2000°C bgnd S400°C 200:1 adjustable RS485
* Measuring of objects in flame heat- 0.3% +1°C up to 10s (switchable)
ed furnaces, sees through clean 20 to 1450°C 3.9 um ’ 200:1
EEE combustion flames and hot gases
* Emissivity enhancer option

10 ' With dynamical adaption at low signal levels



Industrial Fixed Mount Thermometers

SPECTRAL

FIELD OF

RESPONSE

TEMP. RANGE RESPONSE ACCURACY VIEW TIME OUTPUTS
MI-N140/5, MI-N140-5H,
MI-N140-5L <1300°C
« For glass surface measurement 0.6% of reading <40ms
* Laser targeting light or thru or2°C. 150:1 0/4-20mA
viewfinder 1% of reading 10ms RS232 or
« Focusable optics with small spot ~ 290 102500°C" 514 ym or 3°C 150:1 RS485
size <40mS - quitchable)
° High speed version =>1300°C 180:1 adjustable
« Better field of view 0.8% of reading up to 10s
T | 1.2% of reading
MI-P140-LO
* Fully digital, very fast
. xiew findﬁr or laser targeting light <400°C Optical head | {5 0/4-20mA,
* Very small spot sizes o o 2°C min 35:1 N RS232 or
« Focusable optics 100° to 750°C 2 t0 2.6 ym ~400°C Optical head I ad]lf[s’[f;ll())le RS485
03%+1°C  min80:1 PO (spitchable)
M68 Series
* Fiber optic model
e Unaffected by RF or EM
interference o o o .
* Field intgrcha_ngeable_ sensor, lens gg8° ,;[g ggggog 0.78t0 1.6 tgfjf‘:)”/" 1t;)1 10ms 4-20mA
assemblies, fiber optic cable pym el 1801
* Functions in high ambient tempera- '
ture environments without cooling
[ | * Mini lens assembly for limited
space
MI-GA50-LO with Thermowell
* High accuracy and extended life
e Durable water and dust proof
housing 07t011um g0 up to 4-20mA
« Cover wide temperature span 300° to 3500°C 1.45t0 1.8 1500°C n/a 110 10s Thermocouple
* Optional explosion proof in 13 models pm 0.5% = 1500°C Types K, S,
enclosure 0676 ym =27 RB, W
* Protective thermowell available in
[ ] | several sizes and materials
M668
* Fiber optic IR thermometer
e User selectable temperature
range and output 141 i 4-20mA
* Focusable optics 392°to 7200°F 0.78to 1.6 +0.5% t;) to Thermocouple
« Interchangeable fiber optic cables = 200° to 4000°C pm of reading 3001 10s Types K, S,
* High accuracy and stability ' RB, W
* M668L features integral
H BN targeting light

The black data is for all type in the row. Colored data is only valid for the respective type of pyrometer.
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Industrial Fixed Mount Thermometers

SPECTRAL FIELD OF RESPONSE

TEMP. RANGE RESPONSE ACCURACY VIEW TIME OUTPUTS
M680
 High accuracy fiber optic IR
thermometer
* Multi channel gggmﬁ
e Ultra precision 0.2 11 25ms 0-5V
* Precision optics 302° to 7232°F sern ’ (2 channel) i
e Automatic calibration when 150° to 4000°C 078101.06 pm of ﬁ%(gng 3(;[8,1 50 ms 0115(0/
"1 cables are replaced (4 channel) 910V
RS232
MI-S50-LO+, MI-GA50-LO+
« Very fast digital fiber optic
o $WO opticlfill headsf available Optical head
* Very small spot sizes o o 0.3% up to | 0/4-20mA
550° to 3300°C 0.8 to 1.1 ym 1500°C  min 1001 . <1ms RS232 or
300- t0 2500°C  1451t0 1.8 m 0% > Optical head ad]l:zti?)l: " Rsdss
' ' < 1500°C I (switchable)
[ | min 200:1
MI-S50/67-LO+
* Very fast digital fiber optic
* Two optical heads available ]
* Very small spot sizes Optical head
« Extremely short wavelength for < SOOOCC l <Ims OF:‘;'ZZ?’OZmA,
measurements of metal with high o @ 0.3% +1°C  min 100:1 _ . or
emissivity 10010 3%00°C 0676m  "1500°  Optical heat *V40E P Rsags
0.5% I (switchable)
| min 200:1
MI-S50-LO-GL
* Two wire form digital fiber optic .
infrared thermometer Optlcall head
* High accuracy <1500°C ) '
« Integrated air purge X X 0.3% +1°¢  Min 100:1 — 250ms
« Quick release for optical head 600° to 1800°C 0.8 to 1.1 pm 1500°C Optical head adjustable up ~ 4-20mA
* Specially designed for the glass 0.5% +1°C I to 10s
industry (focusable)
HBE min 200:1

12 ' With dynamical adaption at low signal levels



Industrial Fixed Mount Thermometers

SPECTRAL FIELD OF RESPONSE
TEMP. RANGE RESPONSE ACCURACY VIEW TIME OUTPUTS
M77, M77S
R 0 15:1
o2 Collolr pyrometer . 1992° to 5432°F near 1ym +0.5% o 40ms 4-20mA
 Precision focusable optics 7000 10 3000°C of full scale 1801
* Through lens sighting and '
variable focus
* Adjustable slope
* M78 is fiber optic version ~ R1 1% 1511
600° to 2550°F near 1ym of fall Sl to 40ms 4-20mA
[ | 350° to 1400°C 90:1
M770S .
i R +0.5% 60:1 4-20mA
* Digital 2 color pyrometer -~ 419¢ 10 6339°F  near 1ym ul scal to 7.5ms Re4
* Precision focusable optics  ggge tg 3500°C of full scale 1801 85
* Adjustable slope
e Alarm relay and tempera-
ture display
* Powerful software for R1 8
process diagnostics 572° to 2200°F near 1ym f f:|1| U | 60:1 7.5ms ééggwsA
| Il « Fiber optic version 300° to 1200°C ot 1ufl scale
available (M780)
MI-SQ5
* Fully digital fast pyrometer
2 and 1-color design Channel 1:
e Maximum value storage o o 0.9 ym o 4-20mA
e Through-lens, laser aiming 1610102" tEOS%‘:)%%CF of ?esa(ﬁn g 200:1 <10ms RS232
sighting or integrated TV Channel 2: 1.05 RS485
camera (optional) pm
M78 .
R +05% 15:1 4-20mA
* 2 Color pyrometer 1292° to 5432°F Near 1 pm of f_u ”' scale to 40ms
* Precision focusable optics = 700° to 3000°C 180:1
* Through lens sighting and
variable focus
* Adjustable slope R1 . 15:1
« Fiber optic version of M77 '600° to 2550°F  Near 1pm =% o 40ms  4-20mA
= 350° to 1400°C orfuiiscale g9

The black data is for all type in the row. Colored data is only valid for the respective type of pyrometer.
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Industrial Fixed Mount Thermometers

SPECTRAL

FIELD OF

RESPONSE

14

TEMP. RANGE RESPONSE ACCURACY VIEW TIME OUTPUTS
M780 :
. R +0.5% 6011 4-20mA
* Digital 2 color pyrometer 1112° to 6332°F  Near 1 pym of full scale to 7.5ms RS485
* Precision focusable optics 600° to 3500°C ult s 180:1
* Adjustable slope
e Alarm relay and tempera-
ture display
* Powerful software for R1 1% 4-20mA
process diagnostics 572° to 2200°F Near 1 pm =7 60:1 7.5ms R}
HTN « Fiber optic version of M770 ~ 300° to 1200°C of full scale RS485
MI-SR50-LO
. E?,?:) n?(ie%:ral fiber optic ratio Optical head
» Switchable to a 1-color Cr(l)agnuer:]t | min 100:1 <10ms 4-20maA,
design 700 to 3000°C Optical head  adjustable o202 %"
* Two Optlcal heads available Channel 2: 1.05 Il (fOCUS' up to 10s RS485
« Very small spot sizes um o able) min (switchable)
200:1
HEW
MI-SR12-LO, MI-GAR12-LO
* Highest accuracy
e Extremely fast response R
time 250:1 iy
* \ery small spot sizes, min RS485
0.018in 600° to 3300°C 08to 1.1 ym 0.4% Opticalhead |~ <2ms
* 2-color/single color/metal of reading ~ min 100:1 4-20mA
mode 300° to 2200°C  1.28to 1.7 ym +1.8°F  Optical head Il 2ms' RS232
EnnE * Built-in laser targeting (fO.CUS?lb'.e) RS485
* All parameters adjustable at min 200:1 (switchable)
the instrument
* Fiber optic and optical head
withstand up to 482°F
MI-S12, MI-S12-S,
MI-GA-12, MI-GA-12-S 6 fixed
ixe
°6 te_mp. ranges 550° to 3500°C 07 to 1.1 ym optics min
» 2 different spectral ranges . i
ina I <1s0oec  200:1 (min 0/4-20mA
e Targeting light or thru-lens  550° tg 2500°C 0.7to 1.1 pym o 0.1) 1ms ;
» Extremely short response 950019 2300°c  145t0 1.8um  =1990C  gqo0icanie wptodos o0
time 0.5% optics min (switchable)
. Djfferent optics with spot 250° to 2300°C  1.451t0 1.8um 800:1 (min
[ | sizes down to 0.2 mm 0.4)

' With dynamical adaption at low signal levels




Industrial Fixed Mount Thermometers

SPECTRAL

TEMP. RANGE RESPONSE

Mi-S12-Al, MI-S12-Al/S

e Special version of M-
S12, designed for meas-

ACCURACY

FIELD OF
VIEW

RESPONSE
TIME

OUTPUTS

uring of aluminum ® ® <1500°C 5 fixed 0/4-20mA,
o Built-in scanner S0 1 LI . 0.3% +1°C optics min <.1 AL RS232 or
' ) special o ) adjustable
+ Scanning angle adjustable  340° to 1050°C =1500°C 60:1 up to 10s RS485
between 0 to 4° 05% (mm 22) (SWItChable)
e Scanning frequency
between 0 to 10Hz
MI-S12-Si
» Special version of MI-S12
designed for measuring
$f siIi{;.on \llyagttars " <1500°C 6 fixed 10ms 0/4-20mA,
e Targeting light or thru- o/ .10 ; ;
lons sighting 350°101800°C special Ul O OPUS I pgiustable Mool O
o E)é]t;emely short response 0.5% (min 0.7) up to 10s (switchable)
« Different optics with spot
[ sizes down to 0.2 mm
. 0 50ms
M190 Series M190H/M190EH 0.78 to 1.06 +0.30% of 1801 - 4-20mA
. . 600° to 3000°C pm reading +1°C ) RS232C
e For high precision 3 sec
applications . 50ms
* Field focusable optics M 90"!:1/"" 90E°H-1 0.78t0 1.06 1%.50 o 10‘IC 40:1 to 4-20mA
« Adjustable emissivity 300° to 1000°C um reading + 3 sec RS232C
e Use as stand-alone or 50ms
interface with controller M190V/M190EV 0.65 +0.20% of 300-1 to 4-20mA
or data acquisition 800° to 3000°C narrow band reading ’ Ao RS232C
[ | B equipment 50ms
*M190R1 and M190R2 are M190Q/M190EQ 101016 um +0.40% of 60:1 to 4-20mA
2-color versions 250° to 2000°C ) O K reading +1°C ) 3 sec RS232C
50ms
M190R-1/M190ER-1 2 color +0.50% of 601 to 4-20mA
700° to 2000°C near 0.9ym reading ’ 3 sec RS232C
50ms
M190R-2/M190ER-2 2 color +0.50% of 180:1 to 4-20mA
900° to 3000°C near 0.9um reading ) 3 sec RS232C
MI-TS300,MI-TGA300
Heat Switches
e Small, very fast
e Adjust switching level via transistor
potentiometer 700° to 1500°C 70:1 and 1ms X
R . 0.85t0 1.1 ym n/a . switch
Two optics selectable 85:1 20V, 30mA

e Laser aiming (option)
e Stainless steel housing

The black data is for all type in the row. Colored data is only valid for the respective type of pyrometer.
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Mikron E2T Products

Mikron's line of E?T infrared thermometers provide reliable temperature measurement in the Petrochemical Industries.

The Pulsar Il is designed for temperature measurements of High Temperature, Sulphur Recovery and Sulphur Burning
Furnaces. The Quasar line of products is designed for Flare Stack Monitoring of Pilots, Flaring and Smoke. Both the Pulsar
[l and Quasar systems are CSA, CENELEC and ATEX certified for hazardous areas and both systems are designed with cus-
tom fixturing to assure long life and reliable measurements in the extreme environments of the Petrochemical Industry. The
NEMA 4 explosion-proof housing is GSA certified for Class 1, Div 1 Groups CD; Class 1, Div 2 Groups, ABCD Enclosure
Type 4x, ATEX approved EExdIIB T4, Zone 1.

SPECTRAL FIELD OF RESPONSE
TEMP. RANGE RESPONSE ACCURACY VIEW TIME OUTPUTS
Pulsar Series
* (GT) Gas, (RT) Refractory and
(FF) Integrated Temperature
Measurements
o o 0, . . .
instrument life and minimum 205 to 2300°C 08105 um U 1501 switchable ReI; mSVPST
maintenance. v
* Choice of 3 spectral filters
H N * NEMA 4X explosion-proof
housing
* CSA & ATEX certification for
hazardous area applications
Quasar M8100 37.5:1
« For continuous duty monitor- Pilot special n/a 388'1 2sto2min.  4-20mA
ing of flare Pilot, Flaring and '
Smoke
* Sight-through optics 37.5:1
* 1/4 mile range Fi il t 2sto2min.  4-20mA
* NEMA 4X explosion-proof are specia n/a 308.1 8102 min m
housing '
B * Heavy Duty mounting base
* Video output available for 37.5:1
non-hazardous areas Smoke special n/a to 2st0 2 min.  4-20mA
* Delay circuit 300:1
Quantum Products
SPECTRAL FIELD OF RESPONSE
TEMP. RANGE RESPONSE ACCURACY VIEW TIME OUTPUTS
Quantum |
 Portable, easy to hold
e |nstant warm-up
* Measures actual target 392° to 5432°F
emissivity o °c  09to155um +3°(ForC) 2401  400ms data logge
¢ Automatically calculates and A SR g £37( ) gger
corrects for effects of reflect-
ed ambient radiance
e Built-in micro computer and
specialized software
| ialized sof

16 ' With dynamical adaption at low signal levels



Line Cameras

Implementing a systems approach for thermal process applications requires full knowledge of the customer’s applications,
available thermal imagers and thermal scanners, customer’s existing controls platform, and software requirements, etc.
Mikron’s staff of engineering and software specialists are available for the design and development of comprehensive
turn-key systems for all customer applications.

SPECTRAL

FIELD OF RESPONSE

TEMP. RANGE RESPONSE ACCURACY VIEW TIME OUTPUTS
MikroLine 2128 M2128
50° to 550°C or 810 14 ym 40°x 0.3°
¢ High speed IR-Line Camera 450° to 1250°C
¢ Alarm function and triggered
measurement
* Air purge for lens
* Water-cooling (ambient 0- M2128S
120°C) 0° to 80°C or 8to 14 um 40°x 0.3°
* 128 data points/line at 128 50° to 350°C
lines/second
HNE
M2128G o o
450° to 1250°C 4.8105.2 ym 60°x 0.5
Fiber Optic/
1K +1% 4ms RS232
M2128GS o o RS422
950° to 1250°C 481052 um 60°x 0.5
M2128H o o
600° to 1300°C 1.4101.8 um 60°x 0.5
M2128M o o
450° to 1250°C 3to5pum 60°x 0.5
M2128M$S o o
900° 10 800°C 3to5pum 60°x 0.5
MikroLine 2256 M2256
; : 50° to 550°C or
* High speed IR-Line Camera o o 810 14 ym ° °
* 256 data points/line at 450° t0 1250°C 407x 0.5
512 lines/second max.
e Large dynamic range
« Air purge for lens M2256G Fiber Optic/
* Fiber-optic data 450° t0 1250°C  4.8t0 5.2 ym ° °
transmipssion 1 1K +1%  60°x 05 RS232
] « Water-cooling 4ms RS422
(ambient 0-120°C) M2256H
600° to 1300°C  1.4t0 1.8 ym 60° x 0.5°
M2256M
450° to 1250°C 3to5pm 60° x 0.5°

The black data is for all type in the row. Colored data is only valid for the respective type of pyrometer. =



High Resolution Fixed Mount Infrared Imagers

The highly accurate, high resolution M9104 is a multi-range unit for laboratory use and the M9200 to the ideal
process instrument.

SPECTRAL FIELD OF RESPONSE

TEMP. RANGE RESPONSE ACCURACY VIEW TIME OUTPUTS
M9104
* Near-infrared solid state camera
with patented detector and video
processor
o Measures 300,000 points 30 custom . 4-20mA
times a second 1112° to 5432 Marrow band pass — +.0.5% custom 30 frame/sec. ethernet
« Single range for process control 600° to 3000°C near infrared filter or1°C o
and multi-range for laboratory . digital
use operates without detector
mN cooling
M9200
 Near-infrared solid state camera
with patented detector and video
processor 600° to 1600°C Giaabit
» Measures 300,000 points 60 in 4 ranges custom . 50 thg :
times a second = 106 custom / € tgrne Il
* Single and multi range for - 800° to 3000°C 0.650 to 1.080 um or rames/sec.  optiona
process control operates without in 4 ranges 4-20mA
detector cooling
H B
M7500 M7500L
« High performance with R1:-40°10120°C 81014 um
10N pe R2: 0° to 500°C
digital image transfer
* Remote monitoring via LAN
 Maintenance-free operation M7500HT
« NEMA-4 housing 200°t01600°c o O MM
M7500HF
EEEEE 400° to 1600°C 3.9ym
EEEEN
M7500M 30 frames 1g?hgfns§tT
R1: 150° to 500°C 3t05pum +2% or 2°C 21°x 16° per second optional
R2: 200° to 800°C 4-20mA
M7500F
3.9 um
200° o 800°C g
M7500G
481t05.2
200° to 800°C 0cum
M7500HG
481052
400° to 16 00°C 0ocHm

18 ' With dynamical adaption at low signal levels



Blackbody Sources

Mikron offers the widest selection of blackbody calibration sources providing high emissivity, fast slew rates and
unparalleled accuracies. They are essential for checking accuracy of infrared temperature sensors, spectral radiometers,
infrared thermal imaging equipment, optical pyrometers, emissivity/reflectivity determination, heat flux meters, etc.

HIGH RESOLUTION NEAR INFRARED IMAGES TEMP. RANGE ACCURACY APERTURE
M340
e For temperature below ambient
* Portable
¢ 0.1°C resolution o
¢ High temperature stability therirgfm?atric
* High uniformity emitter surface 0° to 300°F 51mm
e Fast slew rate -20° to 150°C o 2.0”
+1.0°C
0 radiometric
M310 .
 Economical, portable
¢ Highly compact, easy to
transport 95° to 662°F
’ cBg:;[;g;ISrlgltal indicating ambient +10° to 350°C — .
. . o +0.25% 0 mm
. Egllﬁﬁtlz(ri] PID controller with 0.1°C (optional) reading +1°C 30
90° to 842°F
0 e Internal RTD sensor ambient +10° to 450°C
M360A, M360 , . .
e 2-piece unit allows source to be in M360A )
remote location 122° to 1292°F +0.25% of 25mm
« Mid temperature 50° to 700°C reading +1°C 1l
* Bench type/portable
* Broad application flexibility
* Optional water-cooled aperture wheel
assembly M360
=T | ¢ 0.1°C resolution up to 1000°C 129° t0 2012°F +0.5% of 25mm
50° to 1100°C reading +1°C 1.0”
M330 e Mid temperature
* Bench type
* Self tuning digital PID
e Over-temperature alarm
« Unique uniformly heated 572° to 3100°F +0.25% of 25mm
spherical cavity 300° to 1700°C reading +1°C 1.0”
¢ 0.1°C resolution
H

The black data is for all type in the row. Colored data is only valid for the respective type of pyrometer.
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Blackbody Sources

HIGH RESOLUTION NEAR INFRARED IMAGES TEMP. RANGE ACCURACY APERTURE
M300
e Large 2” aperture
e Unique uniformly heated
spherical cavity
* Near ideal emissivity 392° to 2102°F 10.25'.3/0 51mm
» Self-tuning digital PID controller 200° to 1150°C of reading 2.0
¢ 0.1° resolution up to 1000°C
HE
M390
e Ultra-High temperature
e Produces very high temperature, high
emissivity targets 16mm
« Remote set point setting 570° to 5430°F +0.25% of 0.625”
« 1° resolution 300° to 3000°C reading +1 digit 38mm
* Very high slew rate t01.5”
HE
M345X-LC
* Fast slew rates
e Large Areas 4” x 4”,6” x 6”
. Temeerature_ resolution . -40° to 212°F e
001 C (0pt|0na|) 0.001°C -40° to 100°C <30mK , .,
« Moisture free enclosure 6" x6
(optional)
M315X, M345X M315xambient 5o +50mK for temp.<150°C 4" x4
* Large area °+ 0.25% of reading +1°C for 127 x 127
« Portable/Bench type to 400°C o "y 0"
) ) ; . temp. >150°C 20” x 20
* Excellent temperature uniformity (Optional to 600°C)
* Fast slew rate
M345X 47 x 4
14° to 302°F +50mK 127 x 127
-10° to 150°C 20" x 20”
| N
M380 Series
* Freezing point blackbody
calibration
* Fixed point standards for 29.76° to 0.05°C 6.0mm
checking transfer standards 1084.62°C t0 0.5°C or 12.0mm

20

* 8 models available
e Compact bench-type
« Controller included

' With dynamical adaption at low signal level 20



Portable Thermal Imaging Systems

Mikron offers a variety of highly sophisticated thermal imaging systems for a wide range of applications which allow the
user to see the temperature gradient of an entire surface rather than a single point. Four MiKroScan instruments are
lightweight, hand-held IR cameras which offer capabilities normally found in models costing much more.

SPECTRAL FIELD OF RESPONSE
TEMP. RANGE RESPONSE ACCURACY VIEW TIME OUTPUTS
M7640
* High resolution UFPA detector RS232C
* Revolutionary DualVision FireWire®
IRmalgg Composﬂe Fung’qonahty IEEE 1394
* Real-time image recording
«Viewfinder and 5.6 Arculating _-40°10500°C g 42%0r2°C 21.7°(H) x |0 frames ?\;I’g”rﬁgrc; i
LCD optional to 2000°C of reading  16.4°(V)  per second NTSC
* Automatic level, gain and focus composite
EEEE * 640 x 480 detector video signal,
S-video
MiKron Scan M7600 PRO,
M7604 PRO
¢ High performance 320x240
UFPA detector
* Focusing Range of 30cm to
infinity FireWire®
* Weighs 3.5 with batteries and =~ -40° to 500°C
optional to 2000°C IEEE 1394
o p 8o 14 ym , Compact Flash
* On-board digital visual and 199 21.7°(H) 60 frames Memory Card
BEEREN voice recording -40° I’[O 500°C 3.9 ym B x 16.4°(V) per second NTSC video ’
* Multi-spot temperature optional to ' S-video
measurement with emissivity =~ 200° to 1600°C
settings
 Automatic level, gain and
focus
MiKroScan M7800, M7800M
* Light weight, high perform-
ance portable
« Self-contained in splash-proof
case
* Advanced uncooled UFPA
microbolometer technology -40° to 500°C 8 t0o 14 pm 28.9° (H) 60 frames NTSC video,
* On-board digital voice 150° to 500°C +2% AP S-video, USB
EEEE recording 200°t0 800°C  3to5ym x21.9°(V) persecond =7,

* MiKroSpec software
(optional) for analysis and
report generation

* S Video out with optional
cable

The black data is for all type in the row. Colored data is only valid for the respective type of pyrometer.

21




Portable Thermal Imaging Systems

MiKroScan M7815B

¢ Designed for one-handed
point and shoot operation

e Stores images and data to
compact flash  memory
cards

e Fully compatible with
MiKroSpec software

TEMP. RANGE

-40° to 120°C

SPECTRAL
RESPONSE

81014 ym

ACCURACY

FIELD OF RESPONSE

VIEW Time  OUTPUTS

NTSC video,
S-video, USB
2.0

29° (H)
X 22°(V)

60 frames

+2%
per second

MiKroScan M7815

¢ High-Performance, Fully
Radiometric Hand-Held
Thermal Imager

o Affordable price

e Stores images in on-board
memory

e Transfers images to a
remote device using USB 2.0

-40° to 500°C

81to 14 ym

+2% or 2°C

NTSC video,
S-video, USB
2.0

60 frames
per second

21°(H)

of reading  x 16°(V)

MiKroScan M7816

« Affordable price

* Designed for one-handed
point and shoot operation

e Stores images and data
internally

¢ Download images and data
via USB

* 160 x 120 pixel detector

22

-40° to 932°F
-40° to 500°C

8to 14 ym

NTSC video,
S-video, USB
2.0

18° (H)
X 14°(V)

60 frames

0,
— per second

' With dynamical adaption at low signal levels



Precision Transfer Standard

SPECTRAL FIELD OF  RESPONSE

TEMP. RANGE RESPONSE VIEW TIME OUTPUTS
M190-TS Series
- M190Q-TS
e Precision Transfer standard use o o .
to check accuracy of secondary 200° 10 1200°C 1.0101.6 ym 60:1
calibration standards and work-
ing sensors 4-20mA
 Through-lens sighting 0-10V
e Clear definition and alignment M190I:!—TS . ) 0-5V
of the field of view 600° to 1800°C 0.78t0 1.06 pm 180:1 50ms 0-1V
B ¢ 0.1°C temperature display on RS232C
M190V-TS

1000° to 3000°C  0.65 narrow band 300:1

Uncertainty °C 40 090 110 140 160 20 25 32 39 47 | 55 64 80 100
See notes 1 & 2

Temperature °C t T 1 t t
See note 3 231.93 | 419.53 | 660.32 961.78 1064.18 1200.0 1400.0 | 1600.0 A 1800.0 | 2000.0 | 2200.0 | 2400.0 | 2700.0 3000.0

For M190Q-TS S e N N N e e

Standard For M190H-TS | - . o o 0 . . o . - - -
Calibration
Test Points For M190V-TS — . . . . . . . . . —

Notes: 1. The maximum uncertainty experienced elsewhere is normally at the middle of two test points. This uncertainty is less than of 1.5 times of average
value of uncertainty of two adjacent test points.
2. Uncertainty values are given for a specified focused distance and ambient temperature of 23°C +5°C.
3. 1 These values are assigned by 1TS-90 (International Temperature State of 1990).

Primary Calibration Laboratory Services

For Temperatures from -20° to 3000°C. Traceable to NIST

Mikron offers state-of-the-art calibration services for all makes of Infrared
Thermometers, Radiometers, Optical Pyrometers, Thermal Imaging Systems.

The proliferation of high accuracy, infrared temperature measurement instrumentation and
its growing application in critical industries, such as steel, glass, ceramics, semiconduc-
tor, aerospace, environmental sciences, etc., has created the need for qualified primary
calibration facilities independent of NIST.

To meet this need, Mikron has established a fully equipped and expertly staffed laboratory
to perform calibration services to national standards on all makes of infrared and optical
pyrometric temperature measurement and imaging equipment. Normal calibration time is
less than 2 weeks from receipt of the instrument.

Mikron’s calibration laboratory equipment uses primary standard blackbody sources
similar to NIST (freezing point of metal). Calibration procedures and specifications meet
NIST and ANSI standards.

The black data is for all type in the row. Colored data is only valid for the respective type of pyrometer. =



Mikron Infrared, Inc.

Mikron has been an innovative leader in the field of non-contact
temperature measurement since 1969. The company provides
industrial customers and R&D laboratories with accurate instru-
mentation ranging from convenient portable units to fixed mount
instruments, complete thermal imaging systems, and line scanners.
In addition Mikron manufactures the world’s largest selection of
Black Body Calibration Sources.

Mikron specializes in providing customized products to solve the
most difficult non-contact temperature sensing problems across a
broad range of industries. The company also offers Value
Imageering, a turnkey package consisting of complete engineer-
ing, design and installation services to meet the most severe and
difficult thermal imaging system requirements.

Mikron also provides Calibration Standards Laboratory Service. This fully equipped and expertly staffed laboratory provides
prompt re-calibration of infrared thermometers, radiometers and thermal imaging equipment to assure their accuracy trace-
able to NIST standards.
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