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SECTION 1

INTRODUCTIONAND DESCRIPTION

i .1 This proceduredescribesthecalibrationof Digital Thermometers,with orwithout accompanyingthermocoupleprobe(s).
Digital thermometersthat maybecalibratedusing this procedureinclude,butarenot limited to, themodelslisted in Appendix A,
The instrumentbeing calibratedis referredto hereinasthe TI (TestInstrument).

i .2 All commentsconcerningthis procedureshouldbedirectedto theNavy MeasurementScienceDirectorate,NavalWarfare
AssessmentStation,P.O.Box 5000,Corona,CA 92878-5000.

i .3 Thisprocedureincludestestsof essentialperformanceparametersonly. Any malfunctionnoticedduring calibration,
whetherspecificallytestedforor not, shouldbecorrected,

Table 1. CalibrationDescription

TI
Characteristics

Performance
Specifications

Test
Method

Indicatortemperatureresponse Range: -328°up to +2552°F
or -180°up to +760°C,

dependingon TI model
Tolerance:±i°up to ±2,5°F,

or±0.5°up to ±1.5°C,
dependingonTI model andrange

A directvoltageis appliedthrough
icepointreferenced
thermocouplewires to theTI to
obtaina TI indication. The
equivalentappliedvoltageis then
comparedto a thermocoupleemf
vs. temperaturetable.

Systemtemperatureresponse Range: 32°to450°F
Tolerance:±2.5°up to ±20°F

or ±i.4°up to±li°C,
dependingon TI modelandrange

Indicationof TI temperature
indicatorandthermocouple(s)is
comparedto the indication of a
ruggedizedreference
thermometer(RRT) in a
temperaturebath.
Systemresponsetestsare
requiredonly if oneormore
thermocouplesaresubmittedwith
the indicator.
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SECTION2

EQUIPMENTREQUIREMENTS

NOTE

Minimum usespecificationsaretheprincipal parametersrequiredfor performanceof thecalibration,andare
includedto assistin theselectionof alternateequipment,which maybe usedat thediscretionof the using
laboratory. Satisfactoryperformanceof alternateitemsshallbe verified priorto use. All applicableequipment
mustbearevidenceof currentcalibration.

The instrumentsutilized in this procedurewere selectedfrom thoseknown to beavailableat Navy calibration
facilities andthe listing by makeormodel numbercarriesno implication of preference,recommendation,or
approvalfor useby otheragencies.It is recognizedthatequivalentequipmentproducedby othermanufacturers
maybecapableof equallysatisfactoryperformancein this procedure.

Table2. EquipmentRequirements

2.5 Bathfluid

2.6Thermometerholder

2.7 RuggedizedReference
Thermometer(RRT)

2.8 Digital temperature
indicator

2.9 Thermocoupleice point
reference

2.10 Thermocoupleconversion
tables

Range:OtollOOV
Uncertainty:±(9ppmiv + 0.8 j.tV) on the

0 to 220 mV rangeusedhere

TypeJ, K orT, as requiredfor theTI

Toconnectthe equipmentor to provideextension
leadsfor item2.2

Range: ambientto 450°F
(ambientto 232°C)

Range:ambientto 450°F
(ambientto 232°C)

Usedwith item 2.4tohold item 2.7

RangeandUncertainty:
-196°Cto -40°C~+001°C
-40°Cto 125°C +0 035°C
i25°Cto 320°C;±0.01°C
linearly increasingto ±0.03°Cat 670°C

Range: -40 to +660°C
Uncertainty: ±0.03°C

Rangepoint: 32.00°F(0.00°C)
Uncertainty: ±0.1°F(±0.05°C)

Forconvertingtemperatureto equivalent
thermocoupleEMF

PrecisionScientific41132;or
Hallikainen 1132

Dow Corning210H

Hallikainen 1 143A

IsothermalTechnology
935-14-59-25.5

Kaye Instruments,Inc.
K140-4 or K150-8

NBS Monograph125 or
NISTMonograph175 as
applicable

Item MinimumUse
Specifications

Calibration
Equipment

2.1 Metercalibrator

2.2Thermocouplewire

2.3Copperwire

2.4Temperaturebath

FlukeS700AAN

Localsupply

Local supply

Instrulab4202B-l3-15

2
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SECTION 3

PRELIMINARY OPERATIONS

3.1 Ensurethat theTI is cleanandfree from defectsthat would impair its operation.

3.2 Connectthe metercalibrator (item 2.1)to an appropriatepowersource.Turn on thepowerby pushingin thePOWER

button. If STANDBY is notdisplayed,pressOPR/STBYbutton to toggle to thestandbymode.

NOTE

The TI doesnot requirea warmup. However,theDoric DS100T3requiresonehourfor warmup.

3.3 If theTI is an Omega199 seriesor Atkins 396 seriesmodelproceeddirectly to paragraph3.5. If theTI is an Omega
400A seriesmodelequippedwith a Model 406 powerpack, it maybeoperatedon batterypower. Checkbattery statusby
depressingthe powerswitchONbutton. If theLED light illuminates,thebatteryis low and mustberechargedby connectingthe
AC powercordto a 115 V ac,60 Hz powersourceand chargingfor5-8 hours.

3.4 If achecklistis notprovidedfor theTI, usean existingchecklistasa guide,and selectfour equally-spacedcalibration
points overtheTI rangespan,includingtheminimumand maximumvalues. If theTI is submittedwith a thermocouple,theTI
indicator-thermocouplesystemtemperatureresponsemustbealsotestedat the icepointand at 300°For 450°F,as applicable.
Recordtheapplicablevaluesin theFUNCTIONTESTED columnon thechecklist. UsingNBS Monograph125 or NIST
Monograph175 (item 2.10),asapplicable,recordequivalentEMFvaluesin theNOMINAL column.

3.5 If theTI is notprovidedwith a thermocouple,skipdirectly to section4.1. If oneor morethermocouple(s)aresubmitted,
prepareforTI indicator-thermocouplesystemtemperatureresponsecalibrationas follows:

3.5.1 Opentheoverflow valveon the temperaturebath (item 2.4). Ensurethat a containeris providedto catchanyoverflow.

3.5.2 Ensurethat thebath is filled with Dow Corning210Hsilicone oil (item 2.5) to theoverflow valve.

NOTE

Theliquid level in thebath shouldbe maintainedat the pointof overflow during theTI systemcalibration.

3.5.3 Mount the thermometerholder(item 2.6)in thebath as required.

3.5.4 Ensurethat theTI thermocouplecanbemountedin theholderor adjacentto it in closeproximity to thePRTprobe,but
do not install the thermocouplein thebathatthis time.

3.5.5 Setthetemperaturebathswitch to ON; setthe bathcontrols to 300°For 450°Fasrequired.

3.5.6 Connectthe ruggedizedreferencethermometer(item 2.7) andRRT probeto an appropriatepowersource,setthe power
switch to ON,and allow the thermometerto warm up for 15 minutes.

3.6 If a thermocoupleis connectedto theTI indicator, notethe locationof the thermocoupleleads,and disconnectthe leads.

NOTE

If theTI is a400A seriesmodel,thepowerswitchOFFbuttonshouldbe depressedbeforeconnectingor
disconnectinga thermocouple.

3
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SECTION4

CALIBRATION PROCESS

NOTE

Unlessotherwisespecified,verify the resultsof eachtestand takecorrectiveactionwheneverthe test
requirementis notmet beforeproceeding.

4.1 INDICATORTEMPERATURERESPONSETEST

4.1.1 Connectthe equipmentas shownin Figure 1, using theappropriatethermocouplewires (item 2.2) andcopperleads
(item 2.3). Refer to AppendixA whenselectingthe thermocouplewire.

N’

2.9
THERMOCOUPLE

ICE POINT
REFERENCE

Figure 1. IndicatorTemperatureResponseTestConfiguration

NOTES

Caremustbeexercisedwhenconnectingthe thermocouplewiresto theTI to ensurecorrectTI responseand
polarity. Forvoltagesettingsgeneratingminus(-) millivolts from thecalibrator(item 2.1), reversethe
thermocouplewire connectionsatthe TI outputterminalswith respectto Figure 1.

If theTI is an Omega199 seriesmodelconnectthehighpotential wire to theTI positive(outer) terminaland
the lowerpotentialwire to theTI negative(inner) terminal.

If theTI is a Doric orOmega400A seriesmodel,connectthehigherpotentialwire to the +V terminal andthe
lowerpotentialwire to the TI —V terminal.

If theTI is an Omegamodel II5JF,connecta TypeJ thermocouplewire to pins4 and 5 of the 6 pin inputplug.

2.3

COPPERWIRE (EXTENSIONLEAD

I’

2.2
THERMOCOUPLEWIRE

ir \i

+ - GND

2.1
CALIBRATOR

TI (REAR)

4
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NOTES

Prior to calibrationtheprogramlock-out switch mustbeoff to permitprogramchanges.

Caremustbetakento preventthe thermocouple-copperwirejunction from contactingoneanother. A
significanttemperatureerrorcanbe createdif the aboveprecautionsarenotobserved.

4.1.1.1 PressPGMkey of calibratorto enterprogrammode.Then pressENT key which will promptyou throughthe menu.

4.1,1.2 When(referencejunction) is displayed,pressany arrowkey to display (RJDISAB) (ReferenceJunctionDisabled),then
pressENT key. (CALIB) will bedisplayed,pressENT key. (INSTRMNT) will bedisplayed. (SET0 M.V.) will bedisplayed.

4.1.1.3 Setmetercalibrator(item 2.1) to ZeroMV. PressENT key to calibratefor Zero. Thedisplaywill show(BUSY). If
calibrationwas successful,(PASSCAL) is displayedfor about2 seconds.Then the useris promptedon thedisplay(SET 54 M.V.)
(for spaninput). Setthe calibratorsourceto this input. ThenpressENT ley. If successfulagain(PASSCAL) is displayed.At
this timesetcalibratorfor ZeroMV., thenpressPMGley, and (PROCESS)will be displayed.

4.1.1.4 TI shouldread(32.0°For 0°C).Thenskip to step4.1.4.

4.1.2 If theTI is a 199 seriesmodel,connectit to an appropriatepowersource. If theTI is a 396 or 400A seriesmodel,
depressthe powerswitchON button.

4.1.3 Ensurethat themetercalibratorPOWERswitch is setto OPR/ON.

4.1.4 Performthe following stepsateachcalibrationpointon the checklist.

4.1.4.1 Adjust themetercalibratorto obtaintheexactTI indicationat thecalibrationpoint.

4.1.4.2 Verify that the metercalibratorindicateswithin theTI tolerancelimits listed.

4.1.4.3 Placeprogramlock-out switchesin the ON position,to preventprogramchanges.

4.1.5 If theTI indicatoris submittedfor calibrationwithout athermocouple,attacha SPECIALCALIBRATION LABELITAG
indicating that theTI indicatoronly wascalibrated.If no othermeasurementsareto bemade,setthecalibratorPOWERswitch to
OFF, disconnectand securethe eqipment.

4.1.6 If oneor more thermocouplesaresubmittedwith the indicator,set thecalibratorPOWERswitch to OFF,disconnectthe
testsetup,and skip to section4.2 to performtheTI indicator-thermocouplesystemtests.

4.2 SYSTEM TEMPERATURE RESPONSETESTS

4.2.1 ConnecttheTI thermocoupleto theTI indicator,observingthepolarity asnoted in step3.6.

NOTE

If the TI is a 199 seriesmodel,connectthe redleadfrom the thermocoupleto theTI negative(inner) terminal
andtheotherleadto the positive(outer)terminal.

If the TI is a400A seriesmodel,connectthe highpotential lead fromthe thermocoupleto theTI +V terminal
and the low potentiallead to the —V terminal.

5
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4.2.2 If theTI is a 199 seriesmodel,connectit to an appropriatepowersource. If theTI is a 396 or400A seriesmodel
operatingon batterypower,depressthepowerswitch ON button.

4.2.3 Carefullyinsert theRRT andtheTI thermocouplein separatethermocoupleice pointreferencewells (item 2.9).

4.2.4 Ensurethat theRRT digital temperatureindicatorreadswithin the tolerancelimits on theRRTReportof Calibration.

NOTE

Adjust theRRT temperatureindicatorto indicate32.00°Fif necessary.

4.2.5 Allow sufficienttimefor temperaturestabilization,as displayedon theTI indicatorandtheRRT digital temperature
indicator. Verify that theTI indicates0°C/32°F,as applicable,within thetolerancelimits on the checklist.

4.2.6 Removethe RRT andthe TI thermocouplefrom the thermocoupleice point referencewells. Carrythemto the
temperaturebath preparedfor use in paragraph3.5.

4.2.7 Install theTI thermocoupleandthe RRT in thetemperaturebath,as closetogetheras theholderwill allow (seeFigure 2
following). Provideadequatesupportfor theTI andRRT indicatorswell awayfrom the temperaturebath fluid.

2.8
DIGITAL TEMPERATURE

INDICATOR

2.5
BATH FLUID

2.4
BATH

Figure2. SystemTemperatureResponseTestConfiguration

OVERFLOW
VALVE

CONTAINER
TO CATCH
OVERFLOW

2.7 TI THERMOCOUPLE TI INDICATOR

~STIRRERMOTOR

6
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CAUTION

DO NOT EXCEED THE TEMPERATURERANGE OFTHE THERMOCOUPLE

NOTE

ImmersetheTI thermocoupleto thedepthrecommendedby themanufacturer.Do notallow thebath fluid to
contacttheholder.

4.2.8 Allow sufficienttimefor temperaturestabilization,asdisplayedon theTI indicatorandtheRRT digital
temperatureindicator.

4.2.9 ComparetheTI indication to that of the digital thermometer,convertingfrom °Fto °Cas necessary.Verify
thattheTI indicateswithin thetolerancelimits on the checklist.

4.2.10 Disconnectthe thermocouplefrom the indicator.

4.2.11 Performsteps4.2.1,4.2.3,and4.2.5 through4.2.10 foreachremainingthermocouplesubmittedwith theTI
indicatorfor calibration.

4.2.12 If no other measurementsare to beperformed,set all applicableswitchestoOFF,disconnectandsecurethe
equipment.

(8 blank) 7
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CALIBRATION CHECKLIST

TESTINST (S) OmegaEngineering199JFDigital Thermometer

PROC. NO. NA 17-2OST-183 MFR MODEL SER. NO.
PROCEDURE

STEP

NO.

(1)

FUNCTION TESTED

(2)

NOMINAL

(3)

MEASURED VALUES OUT

OF

TOL

(6)

CALIBRATION TOLERANCES

(7)

FIRST RUN

(4)

SECOND RUN

(5)

3.1 TI inspection ---- ck () NA

3.5 TI indicator— thermocouple ---- ck () NA

systemcalibrationpreparation

4.1 IndicatorTemperatureResponseI

4.2 SystemTemperatureResponseTests

4.2.4 Adj std Thermometer(RRT) -- -- ck () NA 32.00°F

(°F) (°F) (°F)
4.2.5 TI indication, 32°F 32 26 to 38

4.2.9 300°F 300 ±6of standardvalue

(°F)

4.1.4.2 -170

350

870

1390

(mV) (mV) (mV)

-5.125 -5.092to -5.157

9.485

25.473

9.439 to 9.531

25.427to 25.519

42.6 42.511 to 42.617

Page1 of I

(10 blank) 9
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CALIBRATION CHECKLIST

TESTINST (5) OmegaEngineering400A-KF Digital Thermometer

PROC. NO. NA 17-2OST-183 MFR MODEL SER. NO.
PROCEDURE

STEP

NO.

(1)

FUNCTION TESTED

(2)

NOMINAL

(3)

MEASURED VALUES OUT

OF

TOL

(6)

CALIBRATION TOLERANCES

(7)

FIRST RUN

(4)

SECOND RUN

(5)

3.1 TI inspection ---- ck () NA

3.5 TI indicator— thermocouple ---- ck () NA

systemcalibrationpreparation

4.1 IndicatorTemperatureResponse

(°F)

4.1.4.2 -200

700

(mV)

-4.381

15.179

36.166

54.856

(mV) (mV)

4.359to 4.404

15.156to 15.203

36.144to 36.188

54.837 to 54.875

“ 1600

“ 2500

4.2 SystemTemperatureResponseTests

4.2.4 Adj std Thermometer(RRT) ---- ck () NA 32.00°F

(°F) (°F) (°F)

4.2.5 TI indication, 32°F 32 27 to 37

4.2.9 450°F 450 ±5of standardvalue

Page1 of 1

(12 blank) 11
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CALIBRATION CHECKLIST

TESTINST (5) OmegaEngineering400ATF406DigitalThermometer

PROC. NO. NA 17-2OST-183 MFR MODEL SER. NO.
PROCEDURE

STEP

NO.

(1)

FUNCTION TESTED

(2)

NOMINAL

(3)

MEASURED VALUES OUT

OF

TOL

(6)

CALIBRATION TOLERANCES

(7)

FIRST RUN

(4)

SECOND RUN

(5)

3.1 TI inspection ---- ck () NA

3.5 TI indicator— thermocouple ---- ck() NA

systemcalibrationpreparation

4.1 IndicatorTemperatureResponse

(°F)

4.1.4.2 -310

40

(mV) (mV) (mV)

-5.439

0.173

9.229

-5.429to -5.448

0.151 to 0.195

9.200 to 9.259

20.426to 20.495

4.2 SystemTemperatureResponseTests

4.2.4 Adj std Thermometer(RRT) ---- ck () NA 32.00°F

4.2.5 TI indication, 32°F

(°F) (°F) (°F)

32 29 to 35

4.2.9 300°F 300 ±3of standardvalue

“ 390

740 20.460

Page1 of 1

(14 blank) 13
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CALIBRATION CHECKLIST

TESTINST (S) Atkins 39658-JThermocoupleThermometer

PROC. NO. NA l7-2OST-183 MFR MODEL SER. NO.
PROCEDURE

STEP

NO.

(1)

FUNCTION TESTED

(2)

NOMINAL

(3)

MEASURED VALUES OUT

OF

TOL

(6)

CALIBRATION TOLERANCES

(7)

FIRST RUN

(4)

SECOND RUN

(5)

3.1 TI inspection ---- ck () NA

3.5 TI indicator— thermocouple ---- ck () NA

systemcalibrationpreparation

4.1 IndicatorTemperatureResponse

(°F)

4.1.4.2 -112

450

(mV) (mV) (mV)

-3.786

12.568

27.953

-3.756to —3.8 15

12.394to 12.738

27.626to 28.282“ 950

1382 42.281 41.757 to42.806

—4.2 SystemTemperatureResponseTests

4.2.4 Adj stdThermometer(RRT) ---- ck () NA 32.00°F

(°F) (°F)

4.2.5 TI indication, 32°F 32.0

(°F)

27.6to 36.4

4.2.9 450°F 450 440.5 to 459.5

Page1 of I

(16 blank) 15
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CALIBRATION CHECKLIST

TESTINST (5) OmegaEngineering65OTFXDSSDigital Thermometer

PROC. NO. NA 17-2OST-183 MFR MODEL SER. NO.
PROCEDURE

STEP

NO.

(1)

FUNCTION TESTED

(2)

NOMINAL

(3)

MEASUREDVALUES OUT

OF

TOL

(6)

CALIBRATION TOLERANCES

(7)

FIRSTRUN

(4)

SECONDRUN

(5)

3.1 TI inspection ---- ck () NA

3.5 TI indicator— thermocouple ---- ck () NA

systemcalibrationpreparation

4.1 IndicatorTemperatureResponseT ~st

4.2 SystemTemperatureResponseTests

4.2.4 Adj stdThermometer(RRT) ---- ck () NA 32.00°F

(°F) (°F)

4.2.5 TI indication, 32°F 32

(°F)

28.3 to 35.7

4.2.9 “ 450°F 450 444.7 to 455.3

(°F)

4.1.4.2 -230

100

430

750

(mV) (mV) (mV)

-4.548 -4.524to —4.572

1.519

10.423

20.803

14.74 to 15.63

10.365to 10.453

20.738to 20.869

Page1 of 1

(18 blank) 17
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APPENDIX A

REPRESENTATIVETESTINSTRUMENTS

TIs which may becalibratedusingthis procedureinclude,butarenot limited to, the following:

Model Manufacturer T/C Type Range
SystemAccuracy

Indicator T/C
DP26-TC OmegaEngineering

DP41TCMDSS OmegaEngineering

J

K

T

J

K

T

J

K

T

seeAppendixB

J

J

J

K

K

K

-346 to 1400°F

-454to 2500°F

-346 to 1652°F

-346to 1400°F

-454to 2500°F

-454to 752°F

-337to 1403°F

-331 to 2510°F

-346to 775°F

-400to 1600°F

-148 to 1400°F

-170to 1400°F

-170 to 1400°F

-50 to 1250°C

-50 to 1250°C

-256 to 2502°F

DP460

DS100T3

115JF

199JF

1 99JKXADS

199KCAX

245511,14

+0 8°F>-148°F
+1 8°Foz-148°F

+0 3°F

+0 3°F

±0.3°F

±0.03%

±0.03%

±0.03%

+02°F

+3 6°F

+1 5°F

±15°F

±21°C

±2.1°C

±(0.3%iv + 1.8°F)

OmegaEngineering

Doric Scientific

OmegaEngineering

OmegaEngineering

OmegaEngineering

OmegaEngineering

YokogawaCorp.

±4°For ±0.75%iv*

±4°For ±0.75%iv> 32°I
±4°For ±2.0%iv < 32°F

±1,8°For ±0.75%> 32°f
±I.8°For±1.5%<32°F

+4°F

+4°F

±1.8°F

+4°F

+4°F

±1.8°F

seeAppendixB

±4°For±0.75%iv*

±4°For±0.75%iv”

±4°For±0.75%iv*

±2.2°Cor ±0.75%>0°C
±2.2°Cor ±2.0%<0°C

±2.2°Cor ±0.75%>0°C
±2.2°Cor ±2.0%”zO°C

±4°For ±0.75%>32°F
±4°For ±2.0%<32°F

A-i
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Model Manufacturer T/C Type Range
System Accuracy

Indicator T/C

2455 12, 15 YokogawaCorp. K -256 to 2502°F ±(0.l%iv + 1.3°F)
From32°Fto
391.8°F

±(0.2%iv + 1.8°F)
392°For more

31.8°For less

±4°For ±0.75%>32°F

±4°For ±2.0%<32°F

J -274 to 1832°F ±(0.1%iv + 1.3°F)
From32°Fto
391.8°F
±(0.2%iv + 1.8°F)
392°For more
31.8°For less

±4°For ±0.75%iv*

39658-J Atkins J -112 to 1382°F ±1%iv +1 digit ±2.2°Cor ±0.75%iv*

400A-KF OmegaEngineering K -208to 2552°F ±1.5°F
up to 0°F
then±1.0°F

±4°For±0.75%iv*

400ATF406 OmegaEngineering T -328 to 752°F ±1.0°F ±2%iv or
±1.5°F*or
±0.75%iv**

65OTFXDSS OmegaEngineering T -238 to 752°F ±1.9°F ±1.8°For0.75%*
Above32°F

±1.8°For I 5%*
Below 32°F

* Whicheveris greater.

** Whicheverappliesto the testtemperature.

A-2
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APPENDIX B

0 to 600.0°F

0 to 800.0°F

0 to 1000.0°F

0 to 1200.0°F

0 to 1600.0°F

0 to 1600.0°F

-80.0to +320.0°F

-120.0to +480.0°F

-160.0to +640.0°F

0 to 300.0°C

0 to 600.0°C

0 to 800.0°C

-40.0to +160.0°C

-80.0to +320.0°C

-160.0to +640.0°C

-120.0to +480.0°C

DORIC DS100T3PLUG IN MODULE OPTIONS

TYPE J (IRON CONSTANTAN)

±04°F

±06°F

+07°F

+0 8°F

+1 3°F

+07°F

±0.4°F

±0.6<0°F
±0.4>0°F

±0.9°F

+03°C

+04°C

+09°C

±0.3°C

±0.5°C<0
±0.3°C>0

±2.3°G<0
±0.8°C<÷80°C
±0.5°C>÷80°C

±1°C<0
±0.3°C>0

J07

J09

J08

J06

Jol

J25A

J02

J04

J12

J03

Jlo

ill

J16

J15

J14

J29

RANGE
OVERALL

ACCURACY
OPTION

NUMBER

B-i



NAVAIR 1 7-2OST- 183

0 to 600.0°F

0 to 1000.0°F

0 to 1200.0°F

Oto 1600.0°F

0 to 1999.9°F

0 to 2400.0°F

0 to 2400.0°F

-100.0to +1600.0°F

-120.0to +1080.0°F

0 to 400.0°C

0 to 1000.0°C

0 to 1370.0°C

0 to 1370.0°C

160.0 to +640.0°C

-200.0to 0°C

-200.0to 1000°C

TYPE K (CHROMEL ALUMEL)

+06°F

+0 8°F<400°F
+0 7°F>400°F

+0 7°F

+2°F<480°F
+1 °F>480°F

+2°F<600°F
+1 3°F>600°F

+2°F

±1.2°F

±2°F.cz+800°F
±1°F>÷800°F

+0 8°F

+03°C

+1°C<400°C
+0 6°C>400°C

+1 2°C

±0.8°C

±2.8 °C<0
±1.0°C<+320°C
±0.4°C>+320°C

+0 6°C

±1°C

Kl6

K06

Li 8 ,A

K05

K02

KOl

K19,A

K15

K38,A

K22,A

K07

K03

K2 1 ,A

K20

KlO

K25,A

RANGE
OVERALL

ACCURACY
OPTION

NUMBER

B-2



NAVAIR 17-2OST-I83

TYPE T (COPPERCONSTANTAN)

+0 3°F
±0.3°F

+0.5°F

+0 8°F<320°F
±0.5°F>320°F

±0.4°F’<O
±0.3°F>0

±0.8°F<+60°F
±0.5°F>+60°F

±1.3°F.<0
±0.8°F>0

±2°F<0
±l°F>0

±0.4°F

±2°F<0
±1°F>±l60°F

±0.8°F<0
±0.4°F>0

+0 9°F<-120°F
+0 5°F>-120°F

+02°C

+04°C

±0.2°C

±0.6°C<+80°C
±0.3°C>+80°C

+04°C

±2.5°C<-60°C
+1°C>-60°C

±2.5°C<-60°C
±1°C>-60°C

±0.4°C<+80°C
±0.3°C>±80°C

RANGE
OVERALL

ACCURACY
OPTION

NUMBER

0 to +200.0°F
0 to +400°F

0 to +600.0°F

0 to +750°F

-80.0to +320.0°F

-120.0to +480.0°F

-160.0to +640.0°F

-200.0to +750.0°F

-200.0to±0°F

-310.0 to +160.0°F

-310.0to +400.0°F

-400.0to +400.0°F

0 to ±200.0°C

0 to +400.0°C

-40.0to +160.0°C

-80.0to±320.0°C

-190.0 to 0°C

-190.0to +120.0°C

-190.0to +100.0°C

-190.0to +400.0°C

T07
T22

T14

T23

T04

T02

T15

TOl

T06

T09

T12,A

T26,A

T21

TIl

T03

T17

110

Ti3

T18,A

T19,A

B-3



NAVAIR 17-2OST-183

TYPE E(CHROMEL CONSTANTAN)

RANGE
OVERALL

ACCURACY
OPTION

NUMBER

0 to 800.0°F

0 to +1200.0°F

0 to + 1600.0°F

0 to ±1830.0°F

-120.0to +480.0°F

-320.0to +1000.0°F

±0.7°F<z400°F
±0.4°F>400°F

±1.2°F<+480°F
±0.5°F>+480°F

±2°F<320°F
±0.9°F>320°F

±3°F<600°F
±0.9°F>600°F

±0.6°F

±1°F<300°F
±0.5°F>300°F

E05

E02

E03

E04

E0l

E09,A

TYPE YBS (IRONCONSTANTAN)

RANGE
OVERALL

ACCURACY
OPTION
NUMBER

0 to ±1000.0°F

0 to +1200.0°F

-160.0to +640.0°F

-240.0to±960.0°F

±0.6°F

±0.8°F

±0.9°F<±80°F
±0.5°F>+80°F

±2.6°F<÷i20°F
±0.6°F>+120°F

YOl

Y04

Y02

Y03

B-4



NAVAIR i7-2OST-183

TYPE R (PT-PT 13%Rh)

RANGE
OVERALL

ACCURACY
OPTION

NUMBER

600 to 3000°F

720to3100°F

200.0to 1700.0°C

300.0to 1300.0°C

300.0to 1500.0°C

500.0to 1500.0°C

800.0to 1600.0°C

880.0to 1320.0°C

±1.2°F

±2°F

±1.4°C,200 to 400°C
±0.8°C,400 to 1080°C
±0.7°C>1080°C

±0.9°C

±0.6°C

±0.8°C

±0.6°C

±0.5°C

R08, A, F

R0l,F

R09, A, F

R07, F

R06, A, F

R13, F

R02,F

R05,A, F

TYPE S_(PT-PT_10%_Rh)

RANGE
OVERALL

ACCURACY
OPTION

NUMBER

0 to2400°F

600 to 3200°F

0 to 1600.0°C

300.0to 1300.0°C

300.0 to 1380.0°C

400.0 to 1400.0°C

600.0to 1400.0°C

640.0to 1440.0°C

800.0to 1600.0°C

±9°F< 480°F
±2.5°F,480 to 720°F
±2°F>720°F

±2.4°F

±2°C<400°C
±0.6°C>400°C

±0.8°C

±0.7°C

±0.8°C

±0.6°C

±0.6°C

±0.7°C

S08

S0i,F

S11,A

S05,F

S06,A,F

S04,F

S07,A,F

S03,F

S02,F

B-S



NAVAIR 1 7-2OST- 183

PT 6% Rh-PT 30% Rh

RANGE
OVERALL

ACCURACY
OPTION

NUMBER

800.0to 3270°F ±8°F,1S00to 2100°F
±3°F,>2100°F

X01, F

60 to 1760°C ±3°C,640 to 960°C
±3°C,640 to 960°C

X02, F

800to 1500°C ±2°C<660°C
±1°C>660°C

X04, F

B-6




