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MINIATURE AND INDUSTRIAL THERMOCOUPLES

#1 | SERIES [6, 7]
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1 Thermocouple

#2 |TYPE[8,9,10]
" |J, T K E, N, X (Other, specify) For fixed fittings and types S, C, D, B,
N4, 6 and S4, 6 (symbol #8) this length
#3 LIMITS OF ERROR [9] ELEMENT CONSTRUCTION normally equals the “A” dimension if a
1 Standard Single thermowell is used. (See Section 5)
2 Standard Dual
3 Special Single Note: For hollow tube
4 | Special Dual  sensors see pages 2-1
X Other, specify and 2-2.
#4 | OUTSIDE DIAMETER [11] N L E oy CDUAL gy O
*A 3/8” 13 16
B 1/4” 16 18
8 ?g? lg 251 Noi=:.IMS now offers sheath as
E 116" e <0 smali*as .019 in diameter
*F 1/25” 32 34
X Other, specify
z N/A B
#5 SHEATH MATERIAL 111 MAX °F' = '2-8, 4-17,
[ IBRACKETS H 304 Stainless Stsel \, 1850 ( B
INDICATE PAGE J 310 Stainless Steal 2100
NUMBERS ON WEB OR V. | STABALOY 2220
K 316 Stainle’ss Seel 165C
FULL CATALOG FOR
M Inconel 60 2100
ADDITIONAL C Teflen"Caated SS <00
TECHNICAL X Oﬂ"_r *r)ecﬁy
INFORMATION >\ o ~
WWW.JMS-SE.COM #6 MLA\\URlNC o' WICTION {12, 13, 15]
[~ G lorounded “#  |Reduced tip, grounded
| U Ungrouhaad *Y  |Reduced tip, ungrounded
E Exposed (Isvlatec on'dual) *R  |Gas/Air, exposed
} Isoiated *S  |Gas/Air, grounded
*J Pointed tip, araunded *T Gas/Air, ungrounded
*K (| Rointed tio, urigrounded *V Enlarged tip, grounded
I S { * Weld pad; groundec *W  |Enlarged tip, ungrounded
31/2" (STANDARD, X// /8" (STANDARD) W Weld.uad, ungrcuided *X  |Other, specify
i Weia oad, removadle grounded *Note: When selecting these options,
O _LWei;.' pad, remcyvable ungrounded a decription must be provided
130" / N
SPRING LEwewE) i | #7 _l ' ENGTH (See sketches on Pg. 1-1, 2, 3 & 4 for lengths)
v | ! =" [Length in inches
! Note: If sensors requires a bend from the factory use page 2-1 to order.
1 #8 STANDARD INDUSTRIAL ATTACHING DEVICE [1-3, 6- 13]
IMMERSION ¢ NGTH W Fixed NPT ss fitting - double threaded
FOR RER!+ CEMENT PROB \ S Spring loaded NPT ss fitting -double threaded
| C Spring loaded NPT ss w/ oil ring - double threaded
| D Spring loaded ss fitting - single threaded
B Bayonet spring loaded assembly for thermowells and heads
= Adjustable spring over .250”, .188”, .125” sheath
L] F Reverse mounted steel plug fixed for attaching head
U G Fixed stainless steel to sheath (See drawing to left)
) T **H Compression fitt!ng ss w/ ss ferrule For materials other than
Immersion for I Compression fitting ss w/ teflon ferrule SS, (ex: brass, carbon
Symbol #8-E Spring *J | Compression fitting ss w/ lava ferrule steel, etc.) Use X +
*K Compression fitting ss w/ nylon ferrule ma}t%rlald ianati
o *L Compression fitting brass w/ brass ferrule | * "€r designation
T L N4 4” Nipple-Union-Nipple (NUN4G1) (SEE PAGE 1-3)
N6 6” Nlpple-_Unlon-l\l_lpp!e (_NL'JNGG1) FOR MORE NIPPLE
S4 4” Spring-Loaded-Union-Nipple (NU4G1) OPTIONS
Immersion for S6 6” Spring-Loaded-Union-Nipple (NU6G1 )
Symbol #8-G&D ; X | Other, specify or if more than 1 is needed
Fitting l z Not applicable (no fitting required)
* Length is calculated without consideration of
i l these attaching device. (See dwg on pg. 1-2)
Y Y Y Y Y Y
1 J 1 B H G 12~ S
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MINIATURE AND INDUSTRIAL THERMOCOUPLES
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#9 PROCESS NPT [3]
L 1/8”
M 1/4”
P 1/2” (Standard w/ symbols W, S, C, and N in symbol #8)
O 3/4”
X Other, specify
z N/A
#10 | LEAD WIRE TYPE & LENGTH IN INCHES [SEE SECTION 7]
4 No lead wjres 8 | PVC coil cord - Standard
;—,, S\Ifgs braid ::g';r;_'gg symbol #8-B Note: For non-stock stranded wire,
37 |Teflon Solid 20awg add "S” beforoe synibol designation in
4" | Hitemp glass braid this columr). 24 avig or smaller may be
5 " |Kapton u_sed to ?F,a mmodate some smgller
7’ | Bare wire diametera, and flex armor extensions.
X__” | Other, specify
#11 | ARMOR OR HEAT SHRINK [7-7] [16] < 74
A 3/16” ID SS flex armor J Lawninum nyiair shie'ded and jacketed to match
B 3/16” ID SS flex armor PVC coated white pimary Insulation
(¢} 3/16” ID SS flex armor PVC coated blaci X Other. spacify
D 1/8” ID SS flex armor < | N/A
F as ct)vehrpr?(lc; leovi No.e: Beil Spiings arzlused for mostwire extensions
G eat shrink / sieeving , &l transition. A spesial ermor adante i used when
H Jacket to match primary insulation armor is longer than 7.
#12 | TYPE OF TRANSITICN —[16] ‘ N\ A
H Heat shrink \ N s : . .
S Size on size ‘I“'o:e.“ ~or higa I.'lm.;dlty / maiswere environments, < 500°F put a
T 3/8” OD (Stzhdard) 2" anier your selction.
R 1/4” OD \ . ~" "
X Other;2necily For hl_g_h mmperatu_.ﬂ ot the transition area use an X + type of
z No anation trarcition and m2xamum temperature.  >500°F
#13 COL'END TFHI;"NATION [S;:E SEC1!Gi! 3] PICK AS MANY AS APPLICABLE
AS A Bare ends . Note: Forany ather cold erd ermintion,] Q  |Black nylon Nema 4 head (6Q / 6B4)
| I B Niniature.n!'uo  use symbelX and desciibe using R |High dome head (6R)
o) Standard piug approrizie part nuipbers from section 6/ W*  |Microphone style connector (6DA)
L Minizivre.jack  in praca of symbal #43. -Male
E Stand=id jack ) ) 8H |lIsolated Transmitter
V) F High'temperétui= plug (x 800° F) 8N |Non IsolatedTransmitter
@ High Teriperature jack ‘< 300° F) 8S |Al-1500
I | IEXp|(‘§Iu|1 rroof Nera 7 head (61 / 6PT) 8l TemplR with Hart Protocol
' K |Spade iugs (6SLY 7, 8E |Intrinsically Safe TempIR
1 Aluraimum head wiinged cover (6L / 6B4) 8D |TemplR/ Hart/ Intrinsically Safe
| M Aluininum hcaaww/ screw cover & chain (6M / 6B4) X Other, specify
l i Cast ipryhgad w/ screw cover (6N / 684) *Use double symbol here for matching female
' L (‘» Open wniinal block (6M) connectors. i.e. B/BB (male with matching female.
‘ ) ¢ #14. |OPTIONS USE ONLY IF APPLICABLE [INTRODUCTION]
™ Stainless steel tag 5 Calibrate at specified point(s). Corrections
LEADWIRE 2 Plastic tag data will be provided for each point.
3 Paper tag 6 Calibrate specified temperature range.
4 Electroetch on probe 5 Corrections data will be provided for all
g Note: You must always i | temperatures within the range.
5] specify information E Note: You must specify increments & range
g required on tag m | Ex. 0to300°F, 0.1° increments
= -
7 | S| CE Marking [Page XV]
8 Guide 17025 calibration
9 BAR CODE
VA N/A
Immersion is overall length of tube for
non-fixed attaching devices
Y Y
L V4 G z L 1
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NIPPLE-UNION-NIPPLE EXTENSION ASSEMBLIES

Drawing 1 - Nipple Only
Minimum Nipple L=1"
Ex. Part#: 1J1BHG12"EXZZZL
X =N2"G1

TERMINAL
BLOCK

NIPPLE #1

Drawing 1  External View
Direct Mounted Spring on Terminal Block

Drawing 2 - Nipple-Union with
Machined 1/2” x 1/2” Spring Loaded Fitting

Minimum NU L=4" (includes S/L fitting) \
Ex. Part#: 1J1BHG12"SXZZZL = e

X =NU4"G1

NIPPLE #1

Drawing 2  External View

77

Drawing 2-A

Drawing 3 - Nipple-Union-Nmple with

12" 4 s
Spring Against Terminiai-Blocit
Minimum NUN =4/ A e
» EX. Part#: 1J1BHG12"EXZZZL 0
NIPPLE #1 NIPPLE #1 X = NU \I/thu-'

Drawing 3  External View .II“! Drawing 3-A __ Internal View

An extension assembly may be needed to provice extra !crigth feiryour sensor.ir. orderto-extend your sensor head
through insulation, or away from the heat of the process. Tiisextenaion. can include a pipetiipple only or a nipple-union-
nipple or a nipple-union with a spring-loadec fitting.

Standard nipples and unions are 1/2” NRTand are.available.lin galvanized or stdirless steel. The union joins two
nipples in an extension assembly and has.a'standard pressure rating af 150 pounas:

When a nipple-union-nipple or nipple only ‘assembly is used and spring.-luading of the thermocouple element is
required, there are two different metinods of spring ioading the sensar.~The prefe:red method is to use the machined 1/2”
by 1/2” NPT spring-loaded stainless steel fittina as oneaf trie nipples (sea-cvmbol #8, S page 1-1). With this design, the
probe is secured within the fittinig and is riaunted to the head'in a rigidananrier (see drawing #2 above). The appropri-
ate part number for this assemicly weuld be selecied from cymools #5aind #9 from page 1-1 and 1-2, in addition to the
symbols on this page. A cheaper methoad is a spring, mauinited cver the probe and loaded against the bottom of the ter-
minal block in the head. With this'mgethod theprobe.is 1ot suogioited within the nipple-union-nipple. It is secured only
by the wires into the terminal bicck. (See-drawings 1 & 3 above). We do not recommend that you use this method of
spring loading if your probe is:mountea-horizorially.

When specifying this sensor extension, the ninple-uri.ori-nipple length tolerance is + 1/4”.

#1 EXTENSION ASSEMBLY_ \
N Nipple Only (Dwg #1)
NU Nipple-Union (Dwg #%;)
NUN Nipple-Union-Nipp'e, \Dwg #3)

#2 | LENGTH \~
-7 Specify length in inches
. #3 | MATERIAL
G Galvanized Steel
H 304 Stainless Steel
C Black Steel
#4 |PRESSURE RATING
1 #150 - A351 spec (Standard)
2 #3000 - A182 spec ASTM
3 #6000 - A182 spec
X Other, specify
Y Y Y Y
NUN 6” G 1




BEADED THERMOCOUPLES
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# SERIES
1B Beaded Thermocouple
#2 SERIES
B Welded bead only
T Twisted and welded bead Base metal 8-14 AWG is bent to fit JMS terminal
block 6G with 2" leads.
#3 INSULATOR TYPE AND LENGTH (L) (see section 6 for additional terminations)
A__" |1inch - Round on L
D __" |3inch - Round k #3)
F __” | One piece construction - Round <
G __" |1inch-Oval )] ) ) ) r>
H__” |3inch- Oval A 11/2" Twists
X __” | Other, specify in description Bare ends (lREVOIUfIOI‘\S)
Note: Oval insulators are recommended for lengths beyond 100”.
Base metal 15-30 AW C
#4 COLD END INSULATION leads ai straight —I
1 Fiberglass sleeve (Standard) % L RS T VT SN
2 Heat shrink ‘
Mullite fish spi incl _ - — &
% B:r;t(;ngs spine beads (includes tangs) ﬁl, T A 7 L7Y) )
. \ kieat shrinkor
X Other, specify ~\ N Enerhike dezte O
#5 INSULATOR MATERIAL A €/
A Alumina (Standard 1ar rioole metais)
M Mullite (Standard for base meta's)
#6 ) 0.D. U7 2.D.'OF 0.0. OF
SINGLE WiRE 1”OR 3” 17/0R 3" 1 PIECE == w7
VAL ROUND ROUND latinum
ELEMENT | GAUGE 4 \, INSULATORS\ | INSULATCRS). ~ INSULATORS _[have spade lugs
a8 8 (Staridard cveli~5/16" 34716’ 718> 716" I
Insulator Tolerances ‘4 14.(Standard ova!)© 3/167x 14" a 1/4” Lugs 3
@: + 6% or .005” whichever is greater. 20 20 . /16" 3/16”
Length: + .063". 24 N\ (QQ) QVAL 316" oNgre 316 pen Y
~ 2¢ 26 . OVACSINGLE NOT 3/16" ROUND 3/16” IS
| 30 30 AVAILABLE 1/8" 1/8” Spine
% Othes:, specify IN.SINGLE Beads
LUAL
GLEMENT | OO
pos: 1|8 716e\OQ/ 1722
D14 14 OVAL 516" 1/4”
s20 120 NOT 316" AoiND 3167 L" (#3)
124 24 AVAILABLE 3/16” 3/16"
| D2¢ 29 IN DUAL 3/16” 3/16"
| D3e 30 1/8” 1/8"
l | . _LX_ | Othefysbecity
' #7 | TYPE

|
|
’ | — J, K, E, S, R, B, N, X(Other, specify)
| #8 LEAD LENGTH IN INCHES v
I - Specify length of thermocouple leads in inches. (See drawings)
| | (2” Recommended for replacement elements)
Noble metal therm¢<cun.es are norm_ally 24 gauge wires. OPTIONS USE ONLY IF APPLICABLE
To specify ceremic or metal protection tubes for above #9 [INTRODUCTION]
asse.mb‘!ies, sec “Ihermowells and Protection Tubes 1 | stainless steel Z | 4 [Calibrate at specified point(s).
Section”. () ag () Corrections data will be pro
Z | 2 |Plastic tag B vided for each point.
] ¢ ]
& 3 |Paper tag o | 5 |calibrate specified temperature
3 Q range. corrections data will be
= :(' provided for all temperatures
o within the range.
Note: You must specify incre
ments & range Ex. 0 to 300°F,
0.1° increments.
Oval Insulators will be used for any bent beaded
thermocouple.
[ i Y i [
1B B A (18) z A 24 R 3” 3
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WIRE, GASKET, AND LUG THERMOCOUPLES

WIRE THERMOCOUPLE
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n |A ;|4 »
11/2 ¢ P LENGTH >|

BOLT P
DIAMETER LENGTH
GASKET THERMOCOUPLE
#1 | DESCRIPTION ~NY N A0 A .
1D Wire and Gasket thermocouples
#2 TYPE OF THERMOCOUPLE BRAZE,
- - GROUNDED
G Wire thermocouple JUNCTION
H Gasket thermocouple crivp >/ |
L Ring Terminal thermocouple e
S Spade Lug thermocouple ;}
— - — - — B
#3 |TYPE %
J Iron/Constantan 53
T Copper/Ceiistantan 52: L
K Chromel/+luniel 4
E Chrame!/Constarnian ;2:
N | Nicresil/Nisil &
X Other, speciiy &
"\ - e ) .\ &
#4 _! GASKET VAL ERIAL
C. LCopper.(Siandard) .
R Spark 2iuy washer.{ cycle autarnaiive) 1
S Steinless steel
| A Quael; speciy
Z (NN
|| #5  |BOLT DIAZZTER
i K #10
B #12 .
C 114 1172
X Qther, specify
| [z |WA
! #6 WIRE INSULATION BARE o
1 Glass braid ENDS
3 FEP teflon
4 Hi-temp glass braid
) Kapton
8 Glass braid / stainless steel overbraid RING TERMINAL THERMOCOUPLE
X Other, specify
#7 DESCRIPTION
=" Length in inches
#8 COLD END TERMINATION
A Bare ends (Heat shrink used with braided insulation)
B Miniature plug
C Standard plug
X Other, specify (See page 1-2 or section 6 for options)
\i Y i / i \ i *
1D G J C A 1 36” (]




THERMOCOUPLES

Thermocouples operate on the principle that when two dissimilar metals
are joined at both ends and one of the ends is a different temperature, a
measurable and repeatable EMF is produced.

The preferred design for JMS thermocouples is mineral insulated
sheath. The high purity, hard packed magnesium oxide provides excel-
lent insulation of the positive and negative wire conductors in relation to
each other and to the outer metal material. Among the outstanding fea-
tures of sheath are: (A) flexibility to bend or form to a radius = to 2x
sheath diameter, (B) its rigidity to maintain size and shape after bending
or straightening, (C) vibration nor shock has little affect on the sensor,
(D) sheath withstands pressures upwards to 50,000 psi, and (E) sheath
may be used in applications where temperatures may range from -400°
to 3000°F depending on requirements and selection of materials.

COMPONENTS OF THERMOCOUPLES

HOT END

Outside Diameter

Thermocouples range in outside diameters from .010” to .500”. A gen-
eral rule of thumb is the smaller the diameter, the quicker the response
time. For additional information see page 1-13.

Sheath Material

JMS offers thermocouples in a wide variety of sheath materials, with 304
and 316 stainless steel being the most popular. Both temperature and
environment should be taken into consideration when selecting your
sheath material. See pages 1-1, 1-11 and 4-17 for temperature ratings
of various materials. See page 2-8 for insulation characteristics.

Measuring Junction

The measuring junction is the sensitive portion of the thermocouple.
Grounded junctions are the most frequently requested junctions. For a
complete description of measuring junctions available and their advan-
tages and disadvantages see page 1-12, 1-13.

TRANSITION AREA

This area is between the points when the sheath or tube ends and the
cold end begins. The area includes the actual transition point (see pg.
1-16) and any process fitting or connections within these two points.
Process connection fittings include compression fittings and 1/2” x 1/2”
N.P.T. welded or spring loaded fittings. See page 1-2 for full selection of
process connections. Metal parts and process connections can either
be welded or brazed (silver solder), depending on the wall size of the
material to which the parts are being attached.

COLD END

Leadwire Insulation

JMS offers a large selection of thermocouple leadwire. Insulations
include fiberglass, PVC, teflon, kapton, high temperature fiberglass, and
fiberglass with stainless steel overbraid or flexible armor. Additional
information can be found in the “Thermocouple and RTD Wire” section.
(Section 7)

Cold End Termination
This may be in the form of wires, plugs, or terminal heads. A partial list
is given on page 1-2. See section 6.

i ining video.
ur sessions training V
o - Call for information.

4, one ho
$1200.0

LEADWIRE

COLD END
TRMINATION

TRANSITION
A AREA
PROCESS

CONNECTION _ L

SENGLE ELEMENT
MGO SHEATH MATERIAL

OUTSIDE
DIAMETER

COLD END

TERMINATION |

SENGLE ELEMENT —
MGO SHEATH MATERIAL

OUTSIDE
DIAMERIAL

@ UNGROUNDED JUNCTION
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THERMOCOUPLE GENERAL INFORMATION

Thermocouples consist of two dissimilar metals and provide a means of sensing temperature in a variety of
processes. Temperature is the most widely measured process variable and its measurement is critical in many manu-
facturing processes. We at JMS manufacture temperature probes of exceptional quality to assure this measurement is
accurate.

Thermocouples can be constructed in a variety of ways from flexible wires smaller than a human hair to rugged
sheath one half inch in diameter. They can measure temperatures from -454°F to 4200°F.

Thermocouples are low-impedance devices that work by producing electro-motive forces and these EMF’s are
correlated to a temperature based on a curve specified for that particular thermocouple calibration. The EMF produced
occurs due to temperature gradients along the wire and not at the junction. This phenomenon can be explained in three
scientific theories called the Seebeck effect, the Peltier effect, and the Thompson effect.

Three laws of thermoelectric circuits that explain thermocouple behavior are The Law of Intermediate Metals
which explains that a circuit’s EMFs are algebraically additive unless the circuit is at a uniform temperature, The Law of
Homogeneous Metals which indicates an EMF cannot be created unless another type of metal exists in the circuit and
a temperature gradient exists.

The third law is the The Law of Intermediate Temperatures. If two dissimilar homogeneous metals produce a
thermal EMF of X; it will remain at that number if a third material is introduced into the circuit, if both ends of that third
material are at the same temperature.

The millivolt signal produced by the thermocouple is a very, very, very low level signal. Thus, transmitting this
signal over a long distance may be difficult if any extraneous “noise” is introduced into the system. This noise may cause
errors in the EMF signal. Shielded lead wire should be used in areas with excessive “noise” to help eliminate the
problem.

The lead wire that extends from the thermocouple must match the calibration of the thermocouple. This lead
wire continues to transmit the signal from the thermocouple to the instrument, and as long as it is one homogeneous
metal, it does not produce an EMF along that length even if it does experience temperature gradients.

The output of a thermocouple depends on the magnitude of the temperature difference between the measuring
junction and the reference junction. The reference junction is the cold end to which the thermocouple is connected. While
the hot measuring junction is stable at a given temperature, the output of the point at which the reference junction is
made must be compensated for in the instrumentation. This is accomplished through “cold junction Compensation.” The
temperature of the cold junction is measured and calculated into the overall EMF signal to obtain the accurate hot junc-
tion temperature, or the temperature of the process.?
2Benedict, R.P. Fundamentals of Temperature, Pressure and flow Measurement, Second Edition, Wiley, New York
(1977).

THERMOCOUPLE POINTS

1. A thermocouple produces an EMF based on the composition of the two dissimilar metals only, irregardless of
the dimension or length of the conductors.

2. No voltage is produced at the thermocouple junction, only in those portions of the sensor that are in a tem-
perature gradient.

JMS has access to several papers on noise and its effect on instruments. Call us and we will mail or fax you a copy.

ur sessions training \_ndeo.
0 - Call for information.

4, one ho
$1200.0
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THERMOCOUPLE TYPE INFORMATION

JMS offers thermocouples and wire in the following types. Listed below are suggested criteria to consider in selecting
the desired type for your application. Contact JMS Southeast if additional information is required.

(J)-Iron vs Constantan (Most Common)
May be used in vacuum, oxidizing, reducing, and inert atmospheres. Heavier gauge wire is recommended for long
term life above 1000°F since the iron element oxidizes rapidly at these temperatures.

(T)-Copper vs Constantan (Most Common Cold)
May be used in vacuum, oxidizing, reducing, and inert atmospheres. It is resistant to corrosion in most atmos-
pheres. High stability at sub-zero temperatures and its limits of error are guaranteed at cryogenic temperatures.

(K)-Chromel vs Alumel (Most Common Real Hot)
Recommended for continuous use in oxidizing or inert atmospheres up to 2300°F (1260°C), especially above
1000°F. Cycling above and below 1800°F (1000°C), is not recommended due to EMF alteration from hysteresis
effects. Should not be used in sulfurous or alternating reducing and oxidizing atmospheres unless protected with
protection tubes. Fairly reliable and accurate at high temperatures.

(E)-Chromel vs Constantan
May be used in oxidizing or inert atmospheres, but not recommended for alternating oxidizing or inert atmos-
pheres. Not subject to corrosion under most atmospheric conditions. Has the highest EMF produced per degree
than any other standard thermocouple and must be protected from sulfurous atmospheres.

(S,R)-Platinum vs Platinum Rhodium (Most Common Real, Real Hot)
Recommended for use in oxidizing or inert atmospheres. Reducing atmospheres may cause excessive grain
growth and drifts in calibration.

(N)-Nicrosil vs Nisil (New ... Better Than “K”)
May be used in oxidizing, dry reducing, or inert atmospheres. Must be protected in sulfurous atmospheres. Very
reliable and accurate at high temperatures. Can replace Type K thermocouples in many application.

(C)-Tungsten 5% Rhenium vs Tungsten 26% Rhenium
Recommended for use in vacuum, high purity hydrogen, or pure inert atmospheres. May be used at very high tem-
peratures (2316°C), however, is inherently brittle.

1-8
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z THERMOCOUPLE TYPE INFORMATION
=
0
77} ASTM IEC
ANSLIC NAMES IONDUCTOR | COLOR | MAGNETIC | COLOR
CODING CODING
J Iron + white yes white
Constantan - red no black
T Copper + blue no white
Constantan - red no brown
K Chromel + yellow no white
Alumel - red yes green
E Chromel + purple no white
Constantan - red no violet
Not ANSI P Platinel N/A N/A N/A N/A
S Platinum 10% Rhodium + black no white
Pure platinum - red no orange
R Platinum 13% Rhodium + black no white
Pure platinum - red no orange
B Platinum 30% Rhodium + grey no white
Platinum 6% Rhodium - red no grey
N Nicrosil + orange no white
Nisil - red slightly pink
Not ANSI C Tungsten 5% Rhenium + white no N/A
Tungsten 26% Rhenium - red no
See Section 7 for wire insulation color codes.
ANSI LIMITS OF ERROR
THERMOCOUPLE J'CEMP- RANGJIE: STANDARD SPECIAL
TYPE (*C) (°F) ° °F °C °F
J 0 to 760 32t0 1400 |x2.2 or +0.75%| See |#1.1o0r 0.4% See
Note Note
T 0 to 370 32 to 700 +1 or £0.75% +0.5 or 0.4%
K 0 to 1260 32102300 |x2.2 or +0.75% +1.1 or £0.4%
E 0 to 870 32to 1600 | 1.7 or +0.5% +1 or £0.4%
S 0 to 1480 32t0 2700 |+1.50r £0.25% 0.6 or £0.1%
R 0 to 1480 32t0 2700 | 1.5 or £0.25% +0.6 or £0.1%
N 0to 1246 32102300 |x2.2 or +0.75% +1.1 or £0.4%
B 870 to 1700 1600 to 3100 | +0.5% +0.25%
TA -200t0 0 -328 to 32 +1 or +1.5% B
EA -200to O -328 to 32 +1.7 or £1% B
KA -200 to 0 -328 to 32 +2.2 or +2 B

1-9

A Thermocouple and thermocouple materials are normally supplied to meet the tolerances specified in the table for temperatures
above 0°C. The same materials, however, may not fall within the tolerances given for temperatures below 0°C in the section sec-
tion of the table. If materials are required to meet the tolerances stated for temperatures below 0°C the purchase order must so

state. Selection of materials usually will be required.

B Special tolerances for temperatures below 0°C are difficult to justify due to limited available information.

Note: The °F tolerance is 1.8 times larger than the °C tolerance at the equivalent °C temperature.




THERMOCOUPLE-MILLIVOLT GRAPH

T=Copper vs. Constantan

E=Chromel vs. Constantan

J=lron vs. Constantan

K=Chromel vs. Alumel

W=Tungsten vs. Tungsten 26% Rhenium (also known as
Type G)

C=Tungsten 5% Rhenium vs. Tungsten 26% Rhenium
(also known as Type W5)

R=Platinum vs. Platinum 13% Rhodium

S=Platinum vs. Platinum 10% Rhodium

B=Platinum 6% Rhodium vs. Platinum 30% Rhodium

N=Nicrosil vs. Nisil

P=Platinel

Selection of the optimum type of thermocouple and
auxiliary components for a pyrometric system is necessar-
ily based on a number of variables or factors of the appli-

cation. The temperature range, EMF output, accuracy
required, resistance to atmospheric conditions, pressure
and shock are typical thermocouple systems for a given
application.

The following technical information is intended to serve
only as a guide for thermocouple selection. Any recom-
mendation stated is based on past practices and experi-
ence, and no guarantees, implied or otherwise, are made
as to optimum operation conditions.

Although some of these materials will operate at high-
er temperatures than shown on the chart, they represent
what is generally conceded as the maximum reliable oper-
ating temperature.
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ELEMENT CONSTRUCTION

JMS Southeast offers the choice of single, dual, or triple element thermocouples. A single element thermocou-
ple is used when a single signal is required. If two inputs are required, we offer dual element sensors. Dual isolated
elements are frequently used for two different monitoring systems such as a recorder and controller. Although not as
commonly used as single or dual elements, JMS also manufactures triple element sensors for applications that require
three inputs. It is possible to parallel outputs from a thermocouple to any number of instruments, but this is not a
recommended practice. The use of dual or triple elements should also specify isolated junctions. See page 1-1.
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SUGGESTED UPPER LIMIT FOR OUTSIDE DIAMETER (SINGLE ELEMENT) °C (°F)

Sheath Thermocouple Type
In. mm T J E K N
1/25” 1.0 260° (500°) 260° (500°) 300° (570°) 700° (1290°) 700° (1290°)
1/16” 1.6 260° (500°) 440° (825°) 510° (950°) 920° (1690°) 920° (1690°)
1/8” 3.2 315° (600°) 520° (970°) 650° (1200°) 1070° (1960°) 1070° (1960°)
3/16” 4.8 370° (700°) 620° (1150°) 730° (1350°) 1150° (2100°) 1150° (2100°)
1/4” 6.3 370° (700°) 720° (1330°) 820° (1510°) 1150° (2100°) 1150° (2100°)
3/8” 9.5 370° (700°) 720° (13307) 820° (15107 1150°(2100°) 1150° (2100°)

TEMPERATURE INFORMATION FOR SHEATH MATERIAL
MATERIAL| SHEATH MELTING MAX. TEMP.
SYMBOL | MATERIAL | POINT (°F) IN AIR (°F) |ATMOSPHERE*
H 304SS 2550 1650 ORNV
J 310SS 2550 2100 ORNV
L 316LSS 2550 1650 ORNV
0 446SS 2700 2100 ORNV
M Inconel 600 2500 2100 ONV
P Inconel 702 2620 1500 ONV
Q Platinum 3216 3000 ON
R Molybdenum 4750 1000 VNR
S Tantalum 5440 750 \
T Titanium 3300 600 \
\Y; STABALOY 2552 2220 ORNV
*KEY
0O=0xidizing R=Reducing N=Neutral V=Vacuum
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For high temperature applications 1000°F to 2300°F, new proprietary
materials have been developed to perform better than the alloys used in
the past.

V = STABALOY: “...can be used at ultra high temperatures
for prolonged periods with little degradation to the
thermocouple wires.”




GROUNDED JUNCTION

UNGROUNDED JUNCTION
Dual
exposed
junctions are
common, B
except for 8 FIN_ |
awg
EXPOSED JUNCTION
ISOLATED JUNCTION

MEASURING JUNCTION

The grounded thermocouple junction is an integral part of the thermocouple
sheath tip.

Advantages:

e fast response time in relation to ungrounded and isolated junctions.

e protects the wires from environmental chemicals and corrosives.

e prolongs the operational life of the thermocouple. Longer lifespan than the
exposed junction thermocouple.

e it is recommended for high pressure applications.

e it is the least expensive construction.

Disadvantages:

¢ thermal expansion of sheath material may differ from element to cause mechan-
ical stress and work hardening of metals.

e ground loops may cause interference with instruments.

e faults in insulation are more difficult to detect.

The ungrounded thermocouple junction is electrically insulated and electrically
isolated from the outer sheath material. In a dual ungrounded thermocouple, one
common junction is electrically insulated from the outside sheath.

Advantages:

¢ the thermocouple junction is isolated from the ground.

e defects in the MgO insulation can be detected by measuring resistance from
loop to sheath.

e long term drift under cycling conditions is minimized.

Disadvantages:
e response time is usually slower than grounded thermocouples.
* more expensive than grounded thermocouples.

The exposed thermocouple junction extends beyond the protective metallic
sheath.

Advantages:
e recommended for measurement of noncorrosive static gas, or air.
* very fast response time, faster than grounded junction.

Disadvantages:
e cannot be used in an environment with a high percentage of solids, high pres-
sure, or flowing material since the junction is exposed to this environment.

Isolated thermocouple junctions are used in a dual or triple thermocouple when
the junctions are isolated from the outer sheath material as well as from each
other.

Advantages:

¢ the elements are insulated from ground.

* performs better than ungrounded or grounded junctions in a thermal cycling
environment.

Disadvantages:
¢ slower response time than a grounded dual thermocouple.

*For tip sensitivity information, see page 3-8.
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MEASURING JUNCTION TYPICAL RESPONSE TIME

*RESPONSE

SHEATH 0O.D.

.040 (1/25”)
.063 (1/16”)
125 (1/8”)
188 (3/16”)

250 (1/4”)

MEASURING JUNCTION

Grounded
Ungrounded / Isolated
Grounded
Ungrounded / Isolated
Grounded
Ungrounded / Isolated
Grounded
Ungrounded / Isolated
Grounded
Ungrounded / Isolated
Exposed

.07
1
.09
.28
.34
1.6
7
2.6
1.7
4.5
.09

*Response time in seconds. The above table is the average of several thermocouples tested in each category.
Tests were performed during a step change from room temperature to boiling water. The above indicates time
required to show 63.2% of a temperature change. No process we know of matches these conditions. Please
use this data as a means of comparing sheath size and junction only. Actual response time in your process
can be simulated by our laboratory. Please call us for help.

SPECIAL JUNCTIONS
To specify the following special junctions in the thermocouple part number, you may use the appropriate
symbol below in place of symbol #6 on page 1-1.

SYMBOL

J
K

SPECIAL JUNCTIONS

Pointed tip grounded
Pointed tip ungrounded
See page 1-15

>

EG: 1IN1DVX... X=L 2" TUBE If curved, use X

Weld pad grounded (standard pad size

1”7 x 1”7 x 1/8” thick)

Weld pad ungrounded (standard pad

size 1”7 x 1” x 1/8” thick
See page 1-14

Specify

size1” x 2 1/4” x 1/8” thick)

Weld pad, removable ungrounded (standard |
pad size 1” x 2 1/4” x 1/8” thick

See page 1-14

Pipe / Tube
Weld pad, removable grounded (standard pad Diameter

in symbol #6 and specify pipe / tube diameter
and wether the sensor is mounted parallel

or perpendicular to the tub
which it is to be mounted.

eon:@

Reduced tip grounded (specify overall length, reduced
tip length and outside diameters in description)

Reduced tip ungrounded (specify overall length, reduced
tip length and outside diameters in description)

See page 1-15

mM—HWwWx3

See page 1-15
Gas/Air exposed
Gas/Air grounded
Gas/Air ungrounded

Ultra fast response (40 awg kapton wire) TC only.

<

Enlarged tip grounded (specify overall length, enlarged
tip length and outside diameters in description)

Enlarged tip ungrounded (specify overall length, enlarged
tip length and outside diameters in description)

See page 1-15




TUBE-SKIN SENSORS

Tube skin sensors are designed for measuring the temperature of tube walls in chemical power and petroleum
industries. Power houses use this type of thermocouple on boiler and superheater requirements. The measurements
are used to determine the fatigue of the tube material. For tube skin thermocouples, JMS Southeast uses sheath mate-
rial which allows for proper insulation, expansion loops, and easy installation. The weld pad should match the tube
material and may be used in upper temperature ranges to 2100°F. The standard weld pad dimensions are 1" x 1” x 1/8”
thickness. The removable weld pad dimensions are 1" x 2 1/4" x 1/8" thickness. The pads can be curved to fit the radius
of your pipe.

On installation, we recommend attaching weld pads to a surface for good thermal conduction. Avoid any cur-
rents or still places of flow in your process.

When mounting the tube skin through a furnace wall, insert the probe and mount it into the wall with a compression
fitting, then slide another compression fitting onto the probe to secure the head to the cold end.

If this type of mounting is required, the extra compression fitting should be ordered as an accessory piece.
The unit will be shipped with the head disassembled.

Any other mounting configuration can be specified by a drawing or in the part number description. These fit-
ting options are listed in the ordering symbols below.

Note: Proprietary designs are available for removable tubeskin
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SPECIAL JUNCTIONS

POINTED TIP
| > /3o°{-as°

v

The pointed tip sensor actually acts like a “needle”, and can be inserted into an item
to measure its temperature. The angle of the point is approximately 30° - 45°.
This type of probe is most commonly used in the food processing and pharmaceutical
industries.

This sensor can be manufactured in Types J, K, T, E, and N thermocouple calibra-
tion. Any cold end details can be selected from those listed on page 1-2 .

The conical point on this sensor is designed to penetrate into soft and semi-frozen
objects. It is made from rugged stainless steel and can be manufactured with a durable
plastic handle for hand held penetration and measurement, if needed.

REDUCED TIP

The reduced tip sensor is used to yield a quicker response time. The smaller diam-
eter probe at the tip provides less mass at the sensing end, thus a faster response time.

Specify desired diameter needs, large and reduced, and the lengths of both: i.e.,
X=Reduced tip, 1/4” x 57, 1/8” x 1”. This sensor can be used for immersion into air or
liquids. Care should be taken to assure high velocity flow and/or pressure does not exist
if using a small diameter reduced tip sensor. This sensor can be manufactured in any
calibrations. Cold end details can be selected from page 1-2.

ENLARGED TIP

| -

The enlarged tip sensor is usually used for better thermal transfer in an old well.
Specify desired diameter needs, reduced and large, and the lengths of both: i.e.,
X=Enlarged tip, 1/4” x 6”, 1/2” x 8”. The cold end details can be specified from page 1-
2 of the JMS catalog. The standard material used is 316SS.

GAS/AIR TIP "
25" 125"

The gas / air section of the probe is made to cover the exposed sensor measuring
junction to protect the junction while still allowing air to flow thru the holes. JMS has a
standard pattern of hole size and spacing as shown in the drawing above.

This stainless steel cover over the junction acts as a radiant energy shield to protect
the measuring junction from radiant heat which may be emitted from a flame or heater
in the process. The thermocouple tip is still exposed to air flow for fast measurement.
This type of probe can be inserted into duct work, grills, and air vents.

For RTD'’s, a type E sensor (page 3-1) is either exposed (bare) or enclosed in a 1/8” hol-
low tube for moisture protection. An ultra fast response type is also available.




POTTING COMPOUNDS

JMS Southeast utilizes several potting compounds in the manufacturing of our temperature sensors. Our stan-
dard is a moisture impermeable epoxy which is black in color. lts recommended upper temperature limit is 500°F.

The potting compound used in higher temperature applications is a cement which is white in color. It is not as
moisture impermeable as the lower temperature epoxy compound, yet it can withstand temperatures to 1750°F. It has
a lower mechanical strength than the epoxy compound, but is the recommended choice for high temperature applica-
tions. Use an X in symbol #12 to utilize a higher temperature transition. The end of the part # to include the highest
temperature (°F) the transition will see + type of transition, ie. X=650T .

Through the JMS Southeast sensor ordering information, we determine the maximum temperature that the pot-
ting will be exposed to and select the appropriate potting compound.

JMS provides special hermetic sealing from moisture for those sensors used in high humidity / moisture or total
immersion environments. Any moisture penetrating the transition will kill the integrity of the electrical property of the sen-
sor. Our special hermetic sealing will prevent this in any environment. Use a “2” after your selection for symbol #12 on
page 1-2.

When shipping by air, there is the distinct possibility that the sensor(s) will be exposed to varying pressure,
humidity and temperature conditions. This can and does cause some sensors to admit moisture into the insulation. We
have experienced a few cases in which the sensor passed the ASTM tests performed here only to fail the same tests
after shipping by air. Our recommendation is that you specify special shipping containers in those instances including
the use of desiccants, or other moisture prevention devices. Hermetic sealing may be a necessary component as well.

THERMOCOUPLE TRANSITIONS

The transition contains the braze joint that connects the sheathed thermocouple conductors to the lead wire. The
stainless steel joint supports and contains the potting compound used to encapsulate the connection.

The standard size of JMS transition is .375 outer diameter by 3/4” long, tapering down and extending over the
thermocouple sheath material for 1/4” . The outside diameter that tapers down onto the sheath is approximately .055”
larger than the thermocouple sheath diameter.

A transition may be used to provide support for lead wire. A bell spring relief may also be used which will extend
the rigid length of the probe by approximately 1”. The transition and bell spring relief extends the length for a total of
approximately 2 1/2”.

( | JEEL
Probe with transition F 15/16" —pie 11/2" N
and bell spring relief

¢ [ (IANALALR AR AR AR AR

Probe with transition only 11/4" 4
with flexible armor lead wire

(Standard on low temp. transition,

single elements.)

( | o NN =

Probe with transition and flex . .
armor adapter with flex 1" —>e— 1" —>
armor lead wire
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THERMOCOUPLE OPERATION AND INSTALLATION INSTRUCTIONS

Thermocouples are installed by means of compression fittings, welded 1/2” x 1/2” NPT fittings, or bayonet fittings.

Follow these instructions for installation of a thermocouple with a 1/2” x 1/2” NPT fitting:

(1) Insert thermocouple into process hole
(2) Tighten probe into place by turning probe into threaded connection.

When installing a spring-loaded sensor, the wires should be disconnected from the terminal block to prevent twisting
and shorting during installation.

INSTALLATION:
Place thermocouple in area not too close to heating element or direct flame.

When measuring very high temperatures, install thermocouple vertically, if possible, to avoid protection tube element
sagging.

Always use thermocouple extension wire to correlate with calibration of thermocouple and instrumentation being used.
Install thermocouple away from AC power lines, preferably more than one foot away.
Do not run thermocouple wires in the same conduit with other electrical wires.

Apply lacquer or silicon resin to screws to prevent effects of vibration and oxidation.

ELECTRICAL:

Make sure the extension wire is clean so a good electrical connection will result at the terminal block. Connect the pos-
itive extension wire to the positive thermocouple wire and the negative extension wire to the negative thermocouple wire.
Wires are color coded for identification as follows, notice that the negative leg is always red.

THERMOCOUPLE EXTENSION
TYPE WIRES
POS. NEG. OUTER POS. NEG* OUTER
JACKET JACKET

E purple red brown purple red purple
J white red brown white red black
K yellow red brown yellow red yellow
R N/A N/A N/A black red green
S N/A N/A N/A black red green
T blue red brown blue red blue
N orange red brown orange red orange

See Page 1-9 for IEC color codes for primary conductor and color codes. The outer jacket matches the primary con-
ductor unless specified for an intrinsically safe area, in which case all outer jackets are blue.

*A tracer having the color corresponding to the positive extension may be used on the negative wire code.
Occasionally, it is necessary to determine thermocouple polarity in the field. The above characteristics are helpful,
along with the information on the following page.

essions training \_Iideo.
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TYPE E-The negative wire has lower resistance in ohms per foot than the positive element for the same size wire.

TYPE J-The positive element is frequently rusty and is magnetic. It has a lower resistance in ohms per foot for the
same size wire.

I NOILO3S

TYPE K-The negative element is slightly magnetic. It has a lower resistance in ohms per foot for the same size pos-
itive wire.

TYPE R or S-The negative wire is softer. The positive wire has a lower resistance in ohms per foot for the same size
wire.

TYPE T-The negative wire is silver in appearance. The positive wire has a lower resistance in ohms per foot for the
same size wire, and is usually copper colored.

TYPE N-The positive leg has a higher resistance in ohms per foot for the same size wire.

Note: When in doubt, twist the wire together, and connect opposite ends to a volt meter. Heat the twisted end
with a cigarette lighter. If the volts go up - polarity is correct ...

OPERATION:

The temperature of the connection head should be kept as near room temperature as possible to avoid errors due to the
extension wires. The maximum recommended temperature at the terminal block is 400°F.

MAINTENANCE:

The quality and frequency of calibration checks must be determined for each individual application by noting the decal-
ibration rate of each thermocouple at individual installations. Thermocouples will deteriorate due to contamination from
their environments. Calibration is usually made by comparison with a working standard. The thermocouple may be
removed from its installation and checked in an electric furnace with the working standard; however, check the thermo-
couple in its installed position and location if possible. See page VI.

Return thermocouples that were removed for tests to the same location and immersion depth for reliable and repeatable
readings.

Do not use a thermocouple to measure a very low temperature if it has been used to measure a very high temperature
previously.

Make sure protection tubes and thermowells are in good condition when protecting thermocouples with them.

Do not run a single thermocouple to two different instruments. This can result in instrument imbalance. A dual isolated
thermocouple should be used instead.

STORAGE:

Store in a clean dry place. Avoid stacking probes in areas of excessive moisture or humidity (ie: dripping, condensation).
Special packing with desiccant can be specified. (See page Il)
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TYPE N THERMOCOUPLE VERSUS TYPE K THERMOCOUPLE
IN A BRICK MANUFACTURING FACILITY

The following paper was presented by Barbara Hudson, former General Manager of JMS Southeast, Inc., at the Brick
Plant Forum Convention at Clemson University in Clemson, South Carolina.

ABSTRACT:

The brick industry historically has had the option of a Type K thermocouple, which is inaccurate yet inexpensive, versus
Type R and S thermocouples which are very expensive yet accurate. This article investigates the Type N thermocouple
which has been developed as a substitute for the Type K thermocouple in the 32°F to 2300°F temperature range.

TYPE K VERSUS TYPE R OR S THERMOCOUPLE

Through the years, many changes have occurred in the firing of structural clays including gas, oil, and sawdust com-
bustion. Yet, the temperature measuring methods has remained the same as far as thermocouple configurations are
concerned. Throughout history, a Type K thermocouple has been used in an area which was thought of as being “non-
critical”. The Type R or S thermocouples (platinum-rhodium) have been used in the past in “control” areas. The reasons
for these uses include: Type K thermocouples, but are also less stable and less accurate. Type K thermocouples are
easily attainable, however, and widely accepted in all industries.

The reasons for the instability in Type K thermocouples are due to some inherent properties in the chromel/alumel mate-
rial. One problem that occurs with this thermocouple is an effect called short-range ordering. It occurs in a temperature
range of about 500°F to 1020°F when nickel and chromium atoms in the chromel leg tend to form an ordered crystalline
structure. The ordering produces a different metallurgical structure and if a temperature gradient exists, an erroneous
EMF is produced.

Another shortcoming of Type K thermocouples is the hysteresis effect that occurs when a Type K thermocouple is cycled
up and down in temperatures above and below 1800°F. The re-ordering of the crystalline structure changes with each
cycle. After the first pass above this temperature, the Type K temperature indication will probably be accurate. However,
with each additional cycle after this one, the error will increase more and more. The Type K thermocouple also experi-
ences a cumulative drift after a period of time at temperatures above 1650°F. Finally, this thermocouple experiences a
physical defect called “green rot” which is caused due to preferential oxidation of the chromel leg.

Even with these problems of instability and lack of longevity in Type K thermocouples, they are widely used and accept-
ed in the brick industry as well as other industries. This is due to the fact that they are inexpensive and the choices have
been limited in the past to a thermocouple that could replace Type K at a comparable price.

The platinum-rhodium thermocouples (Type R and S) on the other hand have been used as control thermocouples in the
past. They are much more stable than the Type K thermocouples, but much more expensive also. They can be ten
times the expense of a Type K thermocouple. Type R or S thermocouples do, however, after a period of time at elevat-
ed temperatures, experience a drift due to platinum migration.

In essence, for temperature measurement in a brick kiln, we have a fairly accurate option at a high cost versus an unsta-
ble and “short life” option at a reasonable cost. A compromise was needed!

TYPE N THERMOCOUPLES

Noel Burley, from Australia, began extensive research on a type N thermocouple (nisil/nicrosil). The composition of this
thermocouple is the following: Nicrosil-NI-14.2%, Cr-1.4%, Si and Nisil-Ni-4.4%, Si-.1%, Mg. Noel Burley’s research
showed that the Type N thermocouple exhibited thermal stability above 1650°F, while Type K thermocouples showed a



gradual and cumulative drift. He also showed the Type N thermocouple showed no short-term change due to crystal
restructuring that occurred with the Type K thermocouple. Also, the Type N had superior resistance to oxidation (no
“green rot”) and could replace the Type K throughout its entire range of 32°F-2300°F. Its cost is about the cost of a Type
J thermocouple. Due to this information, we decided to experiment with the Type N thermocouple in a brick manufac-
turing environment.

EXPERIMENTATION:

Frank Todd and Frank Todd, Jr., at Fletcher Brick were kind enough to allow us to do some experimentation in their facil-
ity. We were restricted to a short time frame, so we needed accelerated life data on comparisons between a Type K and
Type N thermocouple. In communication with Fletcher Brick, a top to bottom and side to side temperature gradient was
suspected in their tunnel kiln. They desired better monitoring to attain better control, thus better brick. If they were to
go to platinum/rhodium thermocouples as side port monitoring sensors, the thermocouples alone would have cost in
excess of $6,000 not including the data logger needed for data collection. Due to accelerated life data needed, we used
20 gauge thermocouples realizing they would deteriorate quickly. Stage 1 of our experimentation included manufactur-
ing 10 dual thermocouples which consisted of one 20 gauge Type K and one 20 gauge Type N thermocouple in each
sensor. These were installed in side ports of the kiln and ran for 30 days. The Type R thermocouples existed in the top
center of the kiln as control thermocouples. All monitoring thermocouples were connected to a 40 channel data logger
which printed the temperature of all sensors every six hours. This data was converted to actual temperatures for the
Type N thermocouples and was compared to the control Type R sensors for kiln changes. After all the data was com-
piled, the drift was plotted for four Type K thermocouples. The drift of the Type K thermocouple was difficult to predict.
All four sensors drifted in non-repeatable and inconsistent patterns.

The Type N readings were graphed and they also failed within the 30 day period as was predicted since 20 gauge wire

was used. The drift, however, was more predictable. This was only a preliminary stage of our experimentation. We will
continue our work with the 14 gauge Type N versus Type K thermocouples.

CONCLUSION:

In conclusion, Type N thermocouples can be used in all areas of the brick; i.e. traveling thermocouples, air conditioning
vents, kiln control, monitoring sensors, and drying sensors.

Research has shown Type N thermocouples have better thermal stability than Type K in the temperature range of
1200°F-1400°F, which is the pre-heat zone where carbon burn-out occurs.

Also better control can be obtained with a Type N thermocouple at the quartz inversion point of 1050°F.

Two or three different types of thermocouples used in a single plant within the Type N temperature range of 32°F-2300°F
can be replaced by the Type N thermocouple. This would standardize the plant with one type of thermocouple enabling
the use of one type of controller, one type of data logger, etc.

This thermocouple is also ASTM certified. It has been given a color code of orange/red. It is listed in most thermo-

couple manufacturers catalog. We at JMS Southeast, Inc., will continue doing research with the Type N thermocouple
in structural clay firing applications.

REFERENCES:

1. Brick Association of North Carolina (Marion Cochran).
2. The Nicrosil versus Nisil Thermocouple: Properties and Thermoelectric reference Data - NBS Monograph 161.
3. Temperature Sensors Product Information Bulletin (TS-02) by R. Kampion of Leeds and Northrup.
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TYPE N THERMOCOUPLE GENERAL INFORMATION

COMPOSITION: Nisil/Nicrosil

Nisil: Ni-4.4 wt% Nicrosil: Ni-14.2 wt%
Si-0.1 wt% Cr-1.4 wt%
Mg Si
Color Code Magnetic
Nisil: (N) Red No
Nicrosil:(P) Orange No
ACCURACY:

32°F to 2300°, + 4° or .75% of temperature reading. Can replace Type “K” thermocouples throughout entire range.

Type “N” is available in beaded assemblies or sheath material. Extension wire and other temperature accessories such
as meters, controllers, transmitters, etc., are also available.

ADVANTAGES:

1. Superior thermal stability at temperatures over 1650°F, while other thermocouples such as Type “K” exhibit much
greater cumulative drift.

2. Superior thermal stability in that no short term change occurs due to the crystal restructuring.

3. Superior resistance to oxidation. (No green rot.)

4. Does not exhibit hysteresis effect as the Type “K” thermocouple does.
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ITS-90 Table for type B thermocouple ITS-90 Table for type B thermocouple

oF [} 1 2 3 4 5 6 7 8 9 10 oF 0 1 2 3 4 5 6 7 8 9 10
Thermoelectric Voltage in mv Thermoelectric Voltage in mV
30 0.000 0.000 0.000 0.000 -0.001 -0.001 -0.001 -0.001 -0.00 650 0.572 0.574 0.576 0.578 0.580 0.582 0.584 0.586 0.588 0.590 0.59
40 -0.001 -0.001 -0.001 -0.001 -0.001 -0.001 -0.002 -0.002 -0.002 -0.002 ~0.00 660 0.592 0.594 0.596 0.598 0.600 0.602 0.604 0.606 0.608 0.610 O0.61
670 0.612 0.614 0.616 0.618 0.620 0.622 0.624 0.626 0.628 0.630 0.63
50 -0.002 ~0.002 -0.002 -0.002 -0.002 -0.002 -0,002 -0.002 -0.002 -0.002 -0.00 680 0.632 0.634 0.636 0.638 0.640 0.642 0.644 0.646 0.648 0.650 0.65
60 -0.002 -0.002 -0.002 -0.003 -0.003 -0.003 -0.003 -0.003 -0.003 -0.003 -0.00 690 0.653 0.655 0.657 0.659 0.661 0.663 0.665 0.667 0.669 0.671 0.67
70 ~0.003 -0.003 -0.003 =-0.003 -0.003 -0.003 -0.,003 -0.002 -0.002 -0.002 -0.00
80 -0.002 -0.002 -0.002 -0.002 -0.002 -0.002 -0.002 -0.002 -0.002 -0.002 -0.00 700 0.673 0.675 0.678 0.680 0.682 0.684 0.686 0.688 0.690 0.692 0.69
90 -0.002 -0.002 -0.002 -0.002 -0.002 -0,001 -0.001 -0.001 -0.001 -0.001 -0.00 710 0.694 0.697 0.699 0.701 0.703 0.705 0.707 0.709 0.712 0.714 0.71
720 0.716 0.718 0.720 0.722 0.725 0.727 0.729 0.731 0.733 0.735 0.73
100 -0.001 -0.001 -0.001 -0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.00 730 0.738 0.740 0,742 0.744 0.746 0.749 0.751 0.753 0.755 0.757 0.76
110 0.000 0.000 0.001 0.001 0.001 ©0.001 0.001 0.001 0.002 0.002 0.00 740 0.760 0.762 0.764 0.766 0,769 0.771 0.773 0.775 0.778 0.780 0.78
120 0.002 0.002 0.002 0.002 0.003 0.003 0.003 0.003 0.003 0.004 0.00
130 0©0.004 0.004 0.004 0.005 0.005 0.005 0.005 0.005 0.006 0.006 0.00 750 0.782 0.784 0.787 0.789 0.791 0.793 0.796 0.798 0.800 0.802 0.80
140 0.006 0.006 0.007 0.007 0.007 0.007 0.008 0.008 0.008 0.009 0.00 760 0.805 0.807 0.809 0.812 0.814 0.816 0.818 0.821 0.823 0.825 0.82
770 0.828 0.830 0.832 0.835 0.837 0.839 0.842 0.844 0.846 0.849 0.85
150 0.009 0.009 0.009 0.010 0.010 0.010 0.011 0.011 0.011 0.012 0.01 780 0.851 0.853 0.856 0.858 0.860 0.863 0.865 0.867 0.870 0.872 0.87
160 0.012 0.012 0.013 0.013 0.013 0.014 0.014 0.014 0.015 0.015 0.01 790 0.875 0.877 0.879 0.882 0.884 0.886 0.889 0.891 0.894 0.896 0.89
170 0.015 0.016 0.016 0.016 0.017 0.017 0.017 0.018 0.018 0.019 0.01
180 0.019 0.019 0.020 0.020 ©0.021 0.021 0.021 0.022 0.022 0.023 0.02 800 0.898 0.%901 0.903 ©0.906 0.908 0.910 0.913 0.915 0.918 0.920 0.92
190 0.023 0,023 0.024 0.024 0.025 0.025 0.026 ©0.026 0.027 0.027 0.02 810 0.923 0.925 0.927 0.930 0.932 0.935 0.937 0.940 0.942 0.945 0.94
820 0.947 0.950 0.952 0.955 0.957 0.959 0.962 0.964 0.967 0.969 0.97
200 0,027 0.028 0.028 0.029 0.029 0.030 0.030 0.031 0.031 0,032 0.03 830 0.972 0.974 0.977 0.979 0.982 0.984 0.987 0.989 0.992 0.994 0.99
210 0.032 0.033 0.033 0.034 0.034 0.035 0.035 0.036 0.036 0.037 0.03 840 0.997 1.000 1.002 1.005 1.007 1,010 1.012 1.015 1.017 1.020 1.02
220 0.037 0.038 0.038 0.039 0.039 0.040 0.041 0.041 0.042 0.042 0.04
230 ©0.043 0.043 0.044 0.044 0.045 0.046 0.046 0.047 0.047 0.048 0.04 850 1.022 1.025 1.027 1.030 1.033 1.035 1.038 1.040 1.043 1.045 1.04
240 0.049 0.049 0.050 0.050 0.051 0.052 0.052 0.053 0.053 0.054 0.05 860 1.048 1.051 1.053 1.056 1.058 1.061 1.064 1.066 1.069 1.071 1.07
870 1.074 1.077 1.079 1.082 1.085 1.087 1.090 1.092 1.095 1.098 1.10
250 0.055 0.055 0.056 0.057 0.057 0.058 0.059 0.059 0.060 0.060 0.06 880 1.100 1.103 1.106 1.108 1.111 1.114 1.116 1.119 1.122 1.124 1.12
260 0.061 0.062 0.062 0.063 0.064 0.065 0.065 0.066 0.067 0.067 0.06 890 1.127 1.130 1.132 1.135 1,138 1.140 1.143 1.146 1.148 1.151 1.15
270 0.068 0.069 0.069 0.070 0.071 0.072 0.072 0.073 0.074 0.074 0.07
280 0.075 0.076 0.077 0.077 0©0.078 0.079 0.080 0.080 0.081 0.082 0.08 900 1.154 1.157 1.159 1.162 1.165 1.167 1.170 1.173 1.176 1.178 1.18
290 0.083 0.083 0.084 0.085 0.086 0.086 0.087 0.088 0.089 0.090 0.09 910 1.181 1.184 1.186 1.189 1.192 1.195 1.197 1.200 1.203 1.206 1.20
920 1.208 1.211 1.214 1.217 1.220 1.222 1.225 1.228 1.231 1.233 1.23
300 .0.090 0.091 0.092 0.093 0.094 0.094 0.095 0.096 0.097 0.098 0.09 930 1.236 1.239 1.242 1.245 1.247 1.250 1.253 1.256 1.259 1.262 1.26
310 0.099 0.099 0.100 0.101 0.102 0.103 0.104 0.105 0.105 0.106 0.10 940 1.264 1.267 1.270 1.273 1.276 1.278 1.281 1.284 1.287 1.290 1.29
320 0.107 0.108 0.109 0.110 0.111 0.112 0.112 0.113 0.114 0.115 0.11
330 0.116 0.117 ©0.118 0.119 0.120 0.121 0.121 0.122 0.123 0.124 0.12 950 1.293 1.296 1.298 1.301 1.304 1.307 1.310 1.313 1.316 1.318 1.32
340 0.125 0.126 0.127 ©0.128 0.129 0.130 0.131 0.132 0.133 0.134 0.13 960 1.321 1.324 1.327 1.330 1.333 1.336 1.339 1.342 1.344 1.347 1.35
970 1.350 1.353 1.356 1.359 1.362 1.365 1.368 1.371 1.374 1.377 1.37
350 0.135 0.136 0.137 0.138 0.139 0.140 0.141 0.142 0.143 0.144 0.14 980 1.379 1.382 1.385 1.388 1.391 1.394 1.397 1.400 1.403 1.406 1.40
360 0.145 0.146 0.147 0.148 0.149 0.150 0.151 0.152 0.153 0.154 0.15 990 1.409 1.412 1.415 1.418 1.421 1.424 1.427 1.430 1.433 1.436 1.43
370 0.155 0.156 0.157 0.158 0.159 0.160 0.161 0.162 0.163 0.164 0.16
380 0.165 0.166 0.167 0.168 0.170 0.171 0.172 0.173 0.174 0.175 0.17 1000 1.439 1.442 1.445 1.448 1.451 1.454 1.457 1.460 1.463 1.466 1.46
390 0.176 ©0.177 0.178 0.179 0.180 0.182 0.183 0.184 0.185 0.186 0.18 1010 1.469 1.472 1.475 1.478 1.481 1.484 1.487 1.490 1.493 1.496 1.49
. 1020 1.499 1.502 1.505 1.508 1.511 1.515 1.518 1.521 1.524 1.527 1.53
400 0.187 0.188 0.190 0.191 0.192 0.193 0.194 0.195 0.196 0.198 0.19 1030 1.530 1.533 1.536 1.539 1.542 1.545 1.548 1.552 1.555 1.558 1.56
410 0.199 0.200 0.201 0.202 0.203 0.205 0.206 0.207 0.208 0.209 0.21 1040 1.561 1.564 1.567 1.570 1.573 1.576 1.580 1.583 1.586 1.589 1.59
420 0.211 0.212 0.213 0.214 0,215 0.217 0.218 0.219 0.220 0.222 0.22
430 0.223 0.224 0.225 0.226 0.228 0.229 0.230 0.231 0.233 0.234 0.23 1050 1.592 1.595 1.598 1.601 1.605 1.608 1.611 1.614 1.617 1.620 1.62
440 0.235 0.236 0.238 0.239 0.240 0.242 0.243 0.244 0.245 0.247 0.24 1060 1.624 1.627 1.630 1.633 1.636 1.639 1.643 1.646 1.649 1.652 1.65
1070 1.655 1.659 1.662 1.665 1.668 1.671 1.675 1.678 1.681 1.684 1.68
450 0.248 0.249 0.251 0.252 0.253 0.255 0.256 0.257 0.259 0.260 0.26 1080 1.687 1.691 1.694 1.697 1.700 1.704 1.707 1.710 1.713 1.716 1.72
460 0.261 0.263 0.264 0.265 0.267 0.268 0.269 0.271 0.272 0.273 0.27 1090 1.720 1.723 1.726 1.729 1.733 1.736 1.739 1.743 1.746 1.749 1.75
470 0.275 0.276 0.277 0.279 0.280 0.282 0.283 0.284 0.286 0.287 0.28
480 0.288 0.290 0.291 0.293 0.294 0.296 0.297 0.298 0.300 0.301 0.30 1100 1.752 1.756 1.759 1.762 1.765 1.769 1.772 1.775 1.779 1.782 1.78
490 0.303 0.304 0.305 0.307 0.308 0.310 0.311 0.313 0.314 0.316 0.31 1110 1.785 1.789 1.792 1.795 1.798 1,802 1.805 1.808 1.812 1.815 1.81

1120 1.818 1.822 1.825 1.828 1.832 1.835 1.838 1.842 1.845 1.849 1.85
1130 1.852 1.855 1.859 1.862 1.865 1.869 1.872 1.875 1.879 1.882 1.88
1140 1.886 1.889 1.892 1.896 1.899 1.903 1.906 1.909 1.913 1.916 1.92

500 0.317 0.319 0.320 0.321 0.323 0.324 0.326 0.327 0.329 0.330 0.33
510 0.332 0.333 0.335 0.336 0.338 0.339 0.341 0.342 0.344 0.345 0.34
520 0.347 0.348 0.350 0.352 0.353 0.355 0.356 0.358 0.359 0.361 0.36
530 0.362 0.364 0.365 0.367 0.369 0.370 0.372 0.373 0.375 0.377 0.37 1.950 1.95

1150 1.920 1.923 1.926 1.930 1.933 1.937 1.940 1.944 1.947
540 0.378 0.380 0.381 0.383 0.384 0.386 0.388 0.389 0.391 0.393 0.39 1160 1.954 1.957 1.961 1.964 1.968 1.971 1.975 1.978 1.981 1.985 1.98

1170 1.988 1.992 1.995 1.999 2.002 2.006 2.009 2.013 2.016 2.020 2.02

550 0.394 0.396 0.397 0.399 0.401 0.402 0.404 0.406 0.407 0.405 0.41 1180 2.023 2.027 2.030 2.034 2.037 2.041 2.044 2.048 2.051 2.055 2.05

560 0.411 0.412 0.414 0.416 0.417 0.419 0.421 0.422 0.424 0.426 0.42
570 0.427 0.429 0.431 0.432 0.434 0.436 0.437 0.439 0.441 0.443 0.44 1190 2.058 2.062 2.065 2.069 2.072 2.076 2.079 2.083 2.086 2.0950 2.09
::° g'::; g':ég g':;g i g'::; 8'2?% g':;; g':gi g':sg g':gg g':: 1200 2.094 2.097 2.101 2.104 2.108 2.111 2.115 2.118 2.122 2.126 2.12
o o. . . . . . . . : . . 1210 2.129 2.133 2.136 2.140 2.143 2.147 2.151 2.154 2.158 2.161 2.16
1220 2.165 2.169 2.172 2.176 2.179 2.183 2.187 2.190 2.194 2.197 2.20

600 0.479 0.481 0.483 0.485 0.486 0.488 0.490 0.492 0.494 0.495 0.49 B 2 e I S e ans kray aiae 2uai0 oy aas

610 0.497 0.499 0.501 0.503 0.505 0.506 0.508 0.510 0.512 0.514 0.51
620 0.516 0.517 0.513 0.521 0.523 0.525 0.527 0.529 0.530 0.532 0.53
:ig g:::; g:g:: g::gs g:g;g g:g:i g:g:; g::;: g:::; g:::; g:::: g::: 1250 2.274 2.278 2.281 2.285 2.289 2.292 2.296 2.300 2.303 2.307 2.31

1260 2.311 2.315 2.318 2.322 2.326 2.329 2.333 2.337 2.341 2.344 2.34
1270 2.348 2.352 2.355 2.359 2.363 2.367 2.370 2.374 2.378 2.382 2.38
1280 2.385 2.389 2.393 2.397 2.400 2.404 2.408 2.412 2.416 2.419 2.42
1290 2.423 2.427 2.431 2.434 2.438 2.442 2.446 2.450 2.453 2.457 2.46

1240 2.237 2.241 2.245 2.248 2.252 2.256 2.259 2.263 2.267 2.270 2.27

oF ] 1 2 3 4 5 6 7 8 9 10

oF ] 1 2 3 4 5 6 7 8 9 10
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ITS-90 Table for type B thermocouple

6

2.484
2.522
2.561
2.600
2.639

2.678
2.718
2.758
2.798
2.838

2.879
2.920
2.961
3.002
3.044

3.086
3.128
3.171
3.213
3.256

3.299
3.343
3.386
3.430
3.474

3.519
3.563
3.608
3.653
3.699

3.744
3.790
3.836
3.882
3.929

3.976
4.023
4.070
4.117
4.165

4.213
4.261
4.309
4.358
4.406

4.455
4.504
4.554
4.603
4.653

4.703
4.754
4.804
4.855
4.905

4.957
5.008
5.059
5.111
5.163

5.215
5.267
5.320
5.373
5.425

6

oF [} 1 2 3 4 5
Thermoelectric Voltage
1300 2.461 2.465 2.469 2.472 2.476 2.480
1310 2.499 2.503 2.507 2.511 2.515 2.518
1320 2.538 2.541 2.545 2.549 2.553 2.557
1330 2.576 2.580 2.584 2.588 2.592 2.596
1340 2.615 2.619 2.623 2.627 2.631 2.635
1350 2.654 2.658 2.662 2.666 2.670 2.674
1360 2.694 2.698 2.702 2.706 2.710 2.714
1370 2.734 2.738 2.742 2.746 2.750 2.754
1380 2.774 2.778 2.782 2.786 2.790 2.794
1390 2.814 2.818 2.822 2.826 2.830 2.834
1400 2.854 2.859 2.863 2.867 2.871 2.875
1410 2.895 2.899 2.903 2.908 2.912 2.916
1420 2.936 2.940 2.944 2.949 2.953 2.957
1430 2.978 2.982 2.986 2.990 2.994 2.998
1440 3.019 3.023 3.027 3.032 3.036 3.040
1450 3.061 3.065 3.069 3.073 3.078 3.082
1460 3.103 3.107 3.111 3.116 3.120 3.124
1470 3.145 3.149 3.154 3.158 3.162 3.166
1480 3.188 3.192 3.196 3.200 3.205 3.209
1490 3.230 3.235 3.239 3.243 3.248 3.252
1500 3.273 3.278 3.282 3.286 3.291 3.295
1510 3.317 3.321 3.325 3.330 3.334 3.338
1520 3.360 3.365 3.369 3.373 3.378 3.382
1530 3.404 3.408 3.413 3.417 3.422 3.426
1540 3.448 3.452 3.457 3.461 3.466 3.470
1550 3.492 3.497 3.501 3.506 3.510 3.514
1560 3.537 3.541 3.546 3.550 3.555 3.559
1570 3.581 3.586 3.590 3.595 3.599 3.604
1580 .3.626 3.631 3.635 3.640 3.644 3.649
1590 3.672 3.676 3.681 3.685 3.690 3.694
1600 3.717 3.722 3.726 3.731 3.735 3.740
1610 3.763 3.767 3.772 3.776 3.781 3.786
1620 3.809 3.813 3.818 3.822 3.827 3.832
1630 3.855 3.859 3.864 3.869 3.873 3.878
1640 3.901 3.906 3.910 3.915 3.920 3.924
1650 3.948 3.952 3.957 3.962 3.966 3.971
1660 3.994 3.999 4.004 4.009 4.013 4.018
1670 4.041 4.046 4.051 4.056  4.060 4.065
1680 4.089 4.093 4.098 4.103 4.108 4.112
1690 4.136 4.141 4.146 4.151 4.155 4.160
1700 4.184 4.189 4.194 4.198 4.203 4.208
1710 4.232 4.237 4.242 4.246 4.251 4.256
1720 4.280 4.285 4.290 4.295 4.299 4.304
1730 4.328 4.333 4.338 4.343 4.348 4.353
1740 4.377 4.382 4.387 4.392 4.397 4.401
1750 4.426 4.431 4.436 4.441 4.445 4.450
1760 4.475 4.480 4.485 4.490 4.495 4.500
1770 4.524 4.529 4.534 4.539 4.544 4.549
1780 4.574 4.579 4.584 4.589 4.593 4.598
1790 4.623 4.628 4.633 4.638 4.643 4.648
1800 4.673 4.678 4.683 4.688 4.693 4.698
1810 4.723 4.728 4.733 4.738 4.743 4.748
1820 4.774 4.779 4.784 4.789 4.794 4.799
1830 4.824 4.829 4.834 4.839 4.844 4.850
1840 4.875 4.880 4.885 4.890 4.895 4.900
1850 4.926 4.931 4.936 4.941 4.946 4.951
1860 4.977 4.982 4.987 4.9%92 4.998 5.003
1870 5.028 5.034 5.039 5.044 5.049 5.054
1880 5.080 5.085 5.090 5.096 5.101 5.106
1890 5.132 5.137 5.142 5.147 5.153 5.158
1900 5.184 5.189 5.194 5.199 5.205 5.210
1910 5.236 5.241 5.246 5.252 5,257 5.262
1920 5.288 5.294 5.299 5.304 5.309 5.315
1930 5.341 5.346 5.351 5.357 5.362 5.367
1940 5.394 5.399 5.404 5.410 5.415 5.420
oF o 1 2 3 4 5

in mv

2.488
2.526
2.565
2.604
2.643

2.682
2.722
2.762
2.802
2.842

2.883
2.924
2.965
3.007
3.048

3.090
3.132
3.175
3.218
3.261

3.304
3.347
3.391
3.435
3.479

3.523
3.568
3.613
3.658
3.703

3.749
3.795
3.841
3.887
3.934

3.980
4.027
4.075
4.122
4.170

4.217
4.266
4.314
4.362
4.411

4.460
4.509
4.559
4.608
4.658

4.708
4.759
4.809
4.860
4.911

4.962
5.013
5.065
5.116
5.168

5.220
5.273
5.325
5.378
5.431

2.492
2.530
2.569
2.607
2.647

2.686
2.726
2.766
2.806
2.846

2.887
2.928
2.969
3.011
3.052

3.094
3.137
3.179
3.222
3.265

3.308
3.352
3.395
3.439
3.483

3.528
3.572
3.617
3.662
3.708

3.753
3.799
3.845
3.892
3.938

3.985
4.032
4.079
4.127
4.174

4.222
4.270
4.319
4.367
4.416

4.465
4.514
4.564
4.613
4.663

4.713
4.764
4.814
4.865
4.916

4.967
5.018
5.070
5.121
5.173

5.225
5.278
5.330
5.383
5.436

2.495
2.534
2.572
2.611
2.651

2.690
2.730
2.770
2.810
2.850

2.891
2.932
2.973
3.015
3.057

3.099
3.141
3.183
3.226
3.269

3.312
3.356
3.400
3.444
3.488

3.532
3.577
3.622
3.667
3.712

3.758
3.804
3.850
3.896
3.943

3.990
4.037
4.084
4.131
4.179

4.227
4.275
4.324
4.372
4.421

4.470
4.519
4.569
4.618
4.668

4.718
4.769
4.819
4.870
4.921

4.972
5.023
5.075
5.127
5.179

5.231
5.283
5.336
5.388
5.441

10

2.49
2.53
2.57
2.61
2.65

2.69
2.73
2.77
2.81
2.85

2.89
2.93
2.97
3.01
3.06

3.10
3.14
3.18
3.23
3.27

3.31
3.36
3.40
3.44
3.49

3.53
3.58
3.62
3.67
3.71

3.76
3.80
3.85
3.90
3.94

3.99
4.04
4.08
4.13
4.18

4.23
4.28
4.32
4.37
4.42

4.47
4.52
4.57
4.62
4.67

4.72
4.77
4.82
4.87
4.92

4.97
5.02
5.08
5.13
5.18

5.23
5.28
5.34
5.39
5.44

10

ITS-90 Table for type B thermocouple

oF o 1 2 3 4 5 6
Thermoelectric Voltage
1950 5.447 5.452 5.457 5.463 5.468 5.473 5.479
1960 5.500 5.505 5.511 5.516 5.521 5.527 5.532
1970 5.553 5.559 5.564 5.569 5.575 5.580 5.585
1980 5.607 5.612 5.618 5.623 5.628 5.634 5.639
1990 5.661 5.666 5.671 5.677 5.682 5.688 5.693
2000 5.715 5.720 5.725 5.731 5.736 S5.742 5.747
2010 5.769 5.774 5.780 5.785 5.790 5.796 5.801
2020 5.823 5.828 5.834 5.839 5.845 5.850 5.856
2030 5.878 5.883 5.888 5.894 5.899 5.905 5.910
2040 5.932 5.938 5.943 5.949 5.954 5.960 5.965
2050 5.987 5.993 5.998 6.004 6.009 6.015 6.020
2060 6.042 6.048 6.053 6.059 6.064 6.070 6.075
2070 6.098 6.103 6.109 6.114 6.120 6.125 6.131
2080 6.153 6.159 6.164 6.170 6.175 6.181 6.186
2090 6.209 6.214 6.220 6.225 6.231 6.237 6.242
2100 6.264 6.270 6.276 6.281 6.287 6.292 6.298
2110 6.320 6.326 6.332 6.337 6.343 6.349 6.354
2120 6.377 6.382 6.388 6.394 6.399 6.405 6.410
2130 6.433 6.439 6.444 6.450 6.456 6.461 6.467
2140 6.490 6.495 6.501 6.507 6.512 6.518 6.524
2150 6.546 6.552 6.558 6.563 6.569 6.575 6.580
2160 6.603 6.609 6.615 6.620 6.626 6.632 6.637
2170 6.660 6.666 6.672 6.677 6.683 6.689 6.695
2180 6.718 6.723 6.729 6.735 6.740 6.746 6.752
2190 6.775 6.781 6.786 6.792 6.798 6.804 6.809
2200 6.833 6.838 6.844 6.850 6.856 6.861 6.867
2210 6.890 6.896 6.902 6.908 6.913 6.919 6.925
2220 6.948 6.954 6.960 6.966 6.971 6.977 6.983
2230 7.006 7.012 7.018 7.024 7.030 7.035 7.041
2240 7.065 7.070 7.076 7.082 7.088 7.094 7.100
2250 7.123 7.129 7.135 7.141 7.146 7.152 7.158
2260 7.182 7.187 7.193 7.199 7.205 7.211 7.217
2270 7.240 7.246 7.252 7.258 7.264 7.270 7.276
2280 7.299 7.305 7.311 7.317 7.323 7.329 7.335
2290 7.358 7.364 7.370 7.376 7.382 7.388 7.394
2300 7.417 7.423 7.429 7.435 7.441 7.447 7.453
2310 7.477 7.483 7.489 7.495 7.501 7.507 7.512
2320 7.536 7.542 7.548 7.554 7.560 7.566 7.572
2330 7.596 7.602 7.608 7.614 7.620 7.626 7.632
2340 7.656 7.662 7.668 7.674 7.680 7.686 7.692
2350 7.716 7.722 7.728 7.734 7.740 7.746 7.752
2360 7.776 7.782 7.788 7.794 7.800 7.806 7.812
2370 7.836 7.842 7.848 7.854 7.860 7.866 7.872
2380 7.897 7.903 7.909 7.915 7.921 7.927 7.933
2390 7.957 7.963 7.969 7.975 7.981 7.987 7.994
2400 8.018 8.024 8.030 8.036 8.042 8.048 8.054
2410 8.079 8.085 8.091 8.097 8.103 8.109 8.115
2420 8.140 8.146 8.152 8.158 8.164 8.170 8.176
2430 8.201 8.207 8.213 8.219 8.225 8.231 8.237
2440 8.262 8.268 8.274 8.280 8.286 8.293 8.299
2450 8.323 8.329 8.336 8.342 8.348 8.354 8.360
2460 8.385 8.391 8.397 8.403 8.409 8.416 8.422
2470 8.446 8.453 8.459 8.465 8.471 8.477 8.483
2480 8.508 8.514 8.521 8.527 8.533 8.539 8.545
2490 8.570 8.576 8.582 8.589 8.595 8.601 8.607
2500 8.632 8.638 8.644 B8.651 8.657 B.663 8.669
2510 8.694 8.700 8.707 8.713 8.719 8.725 8.731
2520 8.756 B8.763 8.76%9 8.775 8.781 8.787 8.794
2530 8.819 8.825 8.831 8.837 8.844 8.850 8.856
2540 8.881 8.887 8.894 8.900 8.906 8.912 8.919
2550 8.944 8.950 8.956 8.962 8.969 8.975 8.981
2560 9.006 9.013 9.019 9.025 9.031 9.038 9.044
2570 9.069 9.075 9.082 9.088 9.094 9.101 9.107
2580 9.132 9.138 9.145 9.151 9.157 9.164 9.170
2590 9.195 9.201 9.208 9.214 9.220 9.227 9.233
oF [} 1 2 3 4 5 6

7
in mv
5.484
5.537
5.591
5.644
5.698

5.752
5.807
5.861
5.916
5.971

6.026
6.081
6.136
6.192
6.248

6.304
6.360
6.416
6.473
6.529

6.586
6.643
6.700
6.758
6.815

6.873
6.931
6.989
7.047
7.105

7.164
7.223
7.281
7.340
7.400

7.459
7.518
7.578
7.638
7.698

7.758
7.818
7.878
7.939
8.000

8.060
8.121
8.182
8.244
8.305

8.366
8.428
8.490
8.551
8.613

8.675
8.738
8.800
8.862
8.925

8.988
9.050
9.113
9.176
9.239

5.489
5.543
5.596
5.650
5.704

5.758
5.812
5.867
5.921
5.976

6.031
6.086
6.142
6.197
6.253

6.309
6.365
6.422
6.478
6.535

6.592
6.649
6.706
6.763
6.821

6.879
6.937
6.995
7.053
7.111

7.170
7.229
7.287
7.346
7.406

7.465
7.524
7.584
7.644
7.704

7.764
7.824
7.884
7.945
8.006

8.066
8.127
8.188
8.250
8.311

8.372
8.434
8.496
8.558
8.620

8.682
8.744
8.806
8.869
8.931

8.994
9.057
9.119
9.182
9.245

SECTION 1

5.495
5.548
5.601
5.655
5.709

5.763
5.818
5.872
5.927
5.982

6.037
6.092
6.147
6.203
6.259

6.315
6.371
6.427
6.484
6.541

6.597
6.655
6.712
6.769
6.827

6.884
6.942
7.000
7.059
7.117

7.176
7.234
7.293
7.352
7.412

7.471
7.530
7.590
7.650
7.710

7.770
7.830
7.891
7.951
8.012

8.073
8.134
8.195
8.256
8.317

8.379
8.440
8.502
8.564
8.626

8.688
8.750
8.812
8.875
8.937

9.000
9.063
9.126
9.189
9.252

10

5.50
5.55
5.60
5.66
5.71

5.76
5.82
5.87
5.93
5.98

6.04
6.09
6.15
6.20
6.26

6.32
6.37
6.43
6.49
6.54

6.60
6.66
6.71
6.77
6.83

6.89
6.94
7.00
7.06
7.12

7.18
7.24
7.29
7.35
7.41

7.47
7.53
7.59
7.65
7.71

7.77
7.83
7.89
7.95
8.01

8.07
8.14
8.20
8.26
8.32

8.38
8.44
8.50
8.57
8.63

8.69
8.75
8.81
8.88
8.94

9.00
9.06
9.13
9.19
9.25

10
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ITS-90 Table for type B

eC

o
10
20
30
40

50
60
70
80
90

100
110
120
130
140

150
160
170
180
190

200
210
220
230
240

250
260
270
280
2%0

300
310
320
330
340

350
360
370
380
390

400
410
420
430
440

450
460
3070
3080
3090

3100
3110
3120
3130
3140

3150
3160
3170
3180
3190

3200
3210
3220
3230
3240

oF

]

0.000
=0.002
-0.003
-0.002

0.000

0.002
0.006
0.011
0.017
0.025

0.033
0.043
0.053
0.065
0.078

0.092
0.107
0.123
0.141
0.159

0.178
0.199
0.220
0.243
0.267

0.291
0.317
0.344
0.372
0.401

0.431
0.462
0.494
0.527
0.561

0.596
0.632
0.669
0.707
0.746

0.787
0.828
0.870
0.913
0.957

1.002
1.048
12.290
12.355
12.420

12.484
12.549
12.614
12.679
12.743

12.808
12.872
12.937
13.001
13.066

13.130
13.194
13.259
13.323
13.387

]

1

0.000
=0.002
-0.003
-0.002

0.000

0.003
0.007
0.012
0.018
0.026

0.034
0.044
0.055
0.066
0.079

0.094
0.109
0.125
0.142
0.161

0.180
0.201
0.222
0.245
0.269

0.294
0.320
0.347
0.375
0.404

0.434
0.465
0.497
0.530
0.564

0.599
0.636
0.673
0.711
0.750

0.791
0.832
0.874
0.917
0.961

1.007
1.053
12.296
12.361
12.426

12.491
12.556
12.620
12.685
12.750

12.814
12.879
12.943
13.008
13.072

13.137
13.201
13.265
13.329
13.393

1

2

0.000
-0.002
-0.003
=0.002

0.000

0.003
0.007
0.012
0.019
0.026

0.035
0.045
0.056
0.068
0.081

0.095
0.110
0.127
0.144
0.163

0.182
0.203
0.225
0.248
0.271

0.296
0.322
0.349
0.377
0.407

0.437
0.468
0.500
0.533
0.568

0.603
0.639
0.677
0.715
0.754

0.795
0.836
0.878
0.922
0.966

1.011
1.057
12.303
12.368
12.433

12.497
12.562
12.627
12.692
12.756

12.821
12.885
12.950
13.014
13.079

13.143
13.207
13.271
13.336
13.400

2

thermocouple
3 4 6
Thermoelectric Voltage
-0.001 -0.001 ~0.001 -0.001
-0.002 -0.002 -0.002 -0.002
-0.003 -0.003 ~0.002 -0.002
-0.002 -0.002 -0.001 -0.001
0.000 0.000 0.001 0.001
0.003 0.004 0.004 0.004
0.008 0.008 0.009 0.009
0.013 0.014 0.014 0.015
0.020 0.020 0.021 0.022
0.027 0.028 0.029 0.030
0.036 0.037 0.038 0.039
0.046 0.047 0.048 0.049
0.057 0.058 0.059 0.060
0.069 0.070 0.072 0.073
0.082 0.084 0.085 0.086
0.096 0.098 0.099 0.101
0.112 0.113 0.115 0.117
0.128 0.130 0.132 0.134
0.146 0.148 0.150 0.151
0.165 0.166 0.168 0.170
0.184 0.186 0.188 0.190
0.205 0.207 0.209 0.212
0.227 0.229 0.231 0.234
0.250 0.252 0.255 0.257
0.274 0.276 0.279 0.281
0.299 0.301 0.304 0.307
0.325 0.328 0.330 0.333
0.352 0.355 0.358 0.360
0.380 0.383 0.386 0.389
0.410 0.413 0.416 0.419
0.440 0.443 0.446 0.449
0.471 0.474 0.478 0.481
0.503 0.507 0.510 0.513
0.537 0.540 0.544 0.547
0.571 0.575 0.578 0.582
0.607 0.610 0.614 0.617
0.643 0.647 0.650 0.654
0.680 0.684 0.688 0.692
0.719 0.723 0.727 0.731
0.758 0.762 0.766 0.770
0.799 0.803 0.807 0.811
0.840 0.844 0.849 0.853
0.883 0.887 0.891 0.896
0.926 0.930 0.935 0.939
0.970 0.975 0.979 0.984
1.016 1.020 1.025 1.030
1.062 1.067 1.071 1.076
12.309 12.316 12.322 12.329
12.374 12.381 12.387 12.394
12.439 12.446 12.452 12.458
12.504 12.510 12.517 12.523
12.569 12.575 12.582 12.588
12.633 12.640 12.646 12.653
12.698 12.704 12.711 12.717
12.763 12.769 12.776 12.782
12.827 12.834 12.840 12.847
12.892 12.898 12.9%05 12.911
12.956 12.963 12.969 12.976
13.021 13.027 13.034 13.040
13.085 13.092 13.098 13.104
13.149 13.156 13.162 13.169
13.214 13.220 13.227 13.233
13.278 13.284 13.291 13.297
13.342 13.348 13.355 13.361
13.406 13.412 13.419 13.425
3 4 S 6

7
in mv

-0.001
=0.002
-0.002
=0.001

0.001

0.005
0.010
0.015
0.022
0.031

0.040
0.050
0.062
0.074
0.088

0.102
0.118
0.135
0.153
0.172

0.192
0.214
0.236
0.259
0.284

0.309
0.336
0.363
0.392
0.422

0.452
0.484
0.517
0.550
0.585

0.621
0.658
0.696
0.735
0.774

0.815
0.857
0.900
0.944
0.988

1.034
1.081
12.335
12.400
12.465

12.530
12.595
12.659
12.724
12.789

12.853
12.918
12.982
13.047
13.111

13.175
13.239
13.304
13.368
13.432

7

-0.002
=0.003
=0.002
-0.001

0.002

0.005
0.010
0.016
0.023
0.031

0.041
0.051
0.063
0.075
0.089

0.104
0.120
0.137
0.155
0.174

0.195
0.216
0.238
0.262
0.286

0.312
0.338
0.366
0.395
0.425

0.455
0.487
0.520
0.554
0.589

0.625
0.662
0.700
0.738
0.778

0.819
0.861
0.904
0.948
0.993

1.039
1.086
12.342
12.407
12.471

12.536
12.601
12.666
12.730
12.795

12.860
12.924
12.989
13.083
13.117

13.182
13.246
13.310
13.374
13.438

-0.002
=0.003
=0.002
-0.001

0.002

0.006
0.011
0.017
0.024
0.032

0.042
0.052
0.064
0.077
0.091

0.106
0.122
0.139
0.157
0.176

0.197
0.218
0.241
0.264
0.289

0.314
0.341
0.369
0.398
0.428

0.458
0.490
0.523
0.557
0.592

0.628
0.665
0.703
0.742
0.782

0.824
0.866
0.909
0.953
0.997

1.043
1.090
12.348
12.413
12.478

12.543
12.607
12.672
12.737
12.801

12.866
12.931
12.995
13.059
13.124

13.188
13.252
13.316
13.380
13.444

9

10

=0.00
=0.00
-0.00
0.00
0.00

0.00
0.01
0.01
0.02
0.03

0.04
0.05
0.06
0.07
0.09

0.10
0.12
0.14
0.15
0.17

0.19
0.22
0.24
0.26
0.29

0.31
0.34
0.37
0.40
0.43

0.46
0.49
0.52
0.56
0.59

0.63
0.66
0.70
0.74
0.78

0.82
0.87
0.91
0.95
1.00

1.04
1.09
12.35
12.42
12.48

12.54
12.61
12.67
12.74
12.80

12.87
12.93
13.00
13.06
13.13

13.19
13.25
13.32
13.38
13.45

10

oF

3250
3260
3270
3280
3290

oF

13.451
13.515
13.579
13.642
13.706

0

ITS-90 Table for type B
1

13.457
13.521
13.585
13.649
13.712

1

2

13.464
13.527
13.591
13.655
13.719

2

thermocouple
4

6

Thermoelectric Voltage

13.470
13.534
13.598
13.661
13.725

3

13.476
13.540
13.604
13.668
13.731

4

13.483
13.547
13.610
13.674
13.738

5

13.489
13.553
13.617
13.680
13.744

6

7
in mv

13.496
13.559
13.623
13.687
13.750

7

13.502
13.566
13.630
13.693
13.757

13.508
13.572
13.636
13.700
13.763

9

10

13.51
13.57
13.64
13.70
13.76

10
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ITS-90 Table for type B
[-1¢] [ 1 2
0 0.000 0.000 0.000

10 -0.002 -0.002 -0.002
20 -0.003 -0.003 -0.003
30 -0.002 -0.002 -0.002

40 0.000 0.000 0.000
50 0.002 0.003 0.003
60 0.006 0.007 0.007
70 0.011 0.012 0.012
80 0.017 0.018 0.019
80 0.025 0.026 0.026
100 0.033 0.034 0.035
110 0.043 0.044 0.045
120 0.053 0.055 0.056
130 0.065 0.066 0.068
140 0.078 0.079 0.081
150 0.092 0.094 0.095
160 0.107 0.109 0.110
170 0.123 0.125 0.127
180 0.141 0.142 0.144
190 0.159 0.161 0.163
200 0.178 0.180 0.182
210 0.199 0.201 o0.203
220 0.220 0.222 0.225
230 0.243 0.245 0.248
240 0.267 0.269 0.271
250 0.291 0.294 0.296
260 0.317 0.320 0.322
270 0.344 0.347 0.349
280 0.372 0.375 0.377
290 0.401 0.404 0.407
300 0.431 0.434 0.437
310 0.462 0.465 0.468
320 0.494 0.497 0.500
330 0.527 0.530 0.533
340 0.561 0.564 0.568
350 0.596 0.599 0.603
360 0.632 0.636 0.639
370 0.66%9 0.673 0.677
380 0.707 0.711 0.715
390 0.746 0.750 0.754
400 0.787 0.791 0.795
410 0.828 0.832 0.836
420 0.870 0.874 0.878
430 0.913 0.917 0.922
440 0.957 0.961 0.966
450 1.002 1.007 1.011
460 1.048 1.053 1.057
470 1.095 1.100 1.105
480 1.143 1.148 1.153
490 1.192 1.197 1.202
500 1.242 1.247 1.252
510 1.293 1.298 1.303
520 1.344 1.350 1.355
530 1.397 1.402 1.408
540 1.451 1.456 1.462
550 1.505 1.511 1.516
560 1.561 1.566 1.572
570 1.617 1.623 1.629
580 1.675 1.680 1.686
590 1.733 1.739 1.745
600 1.792 1.798 1.804
610 1.852 1.858 1.864
620 1.913 1.919 1.925
630 1.975 1.981 1.987
640 2.037 2.043 2.050

oC ] 1 2

thermocouple
3 4 5 6
Thermoelectric Voltage

-0.001 -0.001 ~0.001 -0.001
-0.002 -0.002 -0.002 -0.002
-0.003 -0.003 -0.002 -0.002
=-0.002 -0.002 -0.001 -0.001

0.000 0.000 0.001 0.001
0.003 0.004 0.004 0.004
0.008 0.008 0.009 0.009
0.013 0.014 0.014 0.015
0.020 0.020 0.021 0.022
0.027 0,028 0.029 0.030
0.036 0.037 0.038 0.039
0.046 0.047 0.048 0.049
0.057 0.058 0.059 0.060
0.069 0.070 0.072 0.073
0.082 0.084 0.085 0.086
0.096 0.098 0.099 0.101
0.112 0.113 0.115 0.117
0.128 0.130 0.132 0.134
0.146 0.148 0.150 0.151
0.165 0.166 0.168 0.170
0.184 0.186 0.188 0.190
0.205 0.207 0.209 0.212
0.227 0.229 0.231 0.234
0.250 0.252 0.255 0.257
0.274 0.276 0.279 0.281
0.299 0.301 0.304 0.307
0.325 0.328 0.330 0.333
0.352 0.355 0.358 0.360
0.380 0.383 0.386 0.389
0.410 0.413 0.416 0.419
0.440 0.443 0.446 0.449
0.471 0.474 0.478 0.481
0.503 0.507 0.510 0.513
0.537 0.540 0.544 0.547
0.571 0.575 0.578 0.582
0.607 0.610 0.614 0.617
0.643 0.647 0.650 0.654
0.680 0.684 0.688 0.692
0.719 0.723 0.727 0.731
0.758 0.762 0.766 0.770
0.799 0.803 0.807 0.811
0.840 0.844 0.849 0.853
0.883 0.887 0.891 0.896
0.926 0.930 0.935 0.939
0.970 0.975 0.979 0.984
1.016 1.020 1.025 1.030
1.062 1.067 1.071 1.076
1.109 1.114 1.119 1.124
1.158 1.163 1.167 1.172
1.207 1.212 1.217 1.222
1.257 1.262 1.267 1.272
1.308 1.313 1.318 1.324
1.360 1.365 1.371 1.376
1.413 1.418 1.424 1.429
1.467 1.472 1.478 1.483
1.522 1.527 1.533 1.539
1.578 1.583 1.589 1.595
1.634 1.640 1.646 1.652
1.692 1.698 1.704 1.709
1.750 1.756 1.762 1.768
1.810 1.816 1.822 1.828
1.870 1.876 1.882 1.888
1.931 1.937 1.944 1.950
1.993 1.999 2.006 2.012
2.056 2.062 2.069 2.075
3 4 5 6

7
in mv

-0.001
-0.002
=0.002
=-0.001

0.001

0.005
0.010
0.015
0.022
0.031

0.040
0.050
0.062
0.074
0.088

0.102
0.118
0.135
0.153
0.172

0.192
0.214
0.236
0.259
0.284

0.309
0.336
0.363
0.392
0.422

0.452
0.484
0.517
0.550
0.585

0.621
0.658
0.696
0.735
0.774

0.815
0.857
0.900
0.944
0.988

1.034
1.081
1.129
1.177
1.227

1.277
1.329
1.381
1.435
1.489

1.544
1.600
1.657
1.715
1.774

1.834
1.894
1.956
2.018
2.082

=0.002
-0.003
=0.002
-0.001

0.002

0.005
0.010
0.016
0.023
0.031

0.041
0.051
0.063
0.075
0.089

0.104
0.120
0.137
0.155
0.174

0.195
0.216
0.238
0.262
0.286

0.312
0.338
0.366
0.395
0.425

0.455
0.487
0.520
0.554
0.589

0.625
0.662
0.700
0.738
0.778

0.819
0.861
0.904
0.948
0.993

1.039
1.086
1.133
1.182
1.232

1.282
1.334
1.387
1.440
1.494

1.550
1.606
1.663
1.721
1.780

1.840
1.901
1.962
2.025
2.088

8

-0.002
-0.003
=0.002
-0.001

0.002

0.006
0.011
0.017
0.024
0.032

0.042
0.052
0.064
0.077
0.091

0.106
0.122
0.139
0.157
0.176

0.197
0.218
0.241
0.264
0.289

0.314
0.341
0.369
0.398
0.428

0.458
0.490
0.523
0.557
0.592

0.628
0.665
0.703
0.742
0.782

0.824
0.866
0.909
0.953
0.997

1.043
1.090
1.138
1.187
1.237

1.288
1.339
1.392
1.445
1.500

1.555
1.612
1.669
1.727
1.786

1.846
1.907
1.968
2.031
2.094

10

=0.00
=0.00
=0.00
0.00
0.00

0.00
0.01
0.01
0.02
0.03

0.04
0.05
0.06
0.07
0.09

0.10
0.12
0.14
0.15
0.17

0.19
0.22
0.24
0.26
0.29

0.31
0.34
0.37
0.40
0.43

0.46
0.49
0.52
0.56
0.59

0.63
0.66
0.70
0.74
0.78

0.82
0.87
0.91
0.95
1.00

1.04
1.09
1.14
1.19
1.24

1.29
1.34
1.39
1.45
1.50

1.56
1.61
1.67
1.73
1.79

1.85
1.91
1.97
2.03
2.10

10

ITS-90 Table for type B thermocouple
oC 0 1 2 3 4 5 6

Thermoelectric Voltage
650 2.101 2.107 2.113 2.120 2.126 2.133 2.139
660 2.165 2.171 2.178 2.184 2.191 2.197 2.204
670 2.230 2.237 2.243 2.250 2.256 2.263 2.270
680 2.296 2.303 2.309 2.316 2.323 2.329 2.336
690 2.363 2.370 2.376 2.383 2.390 2.397 2.403
700 2.431 2.437 2.444 2.451 2.458 2.465 2.472
710 2.499 2.506 2.513 2.520 2.527 2.534 2.541
720 2.569 2.576 2.583 2.590 2.597 2.604 2.611
730 2.639 2.646 2.653 2.660 2.667 2.674 2.681
740 2.710 2.717 2.724 2.731 2.738 2.746 2.7S53
750 2.782 2.789 2.796 2.803 2.811 2.818 2.825
760 2.854 2.862 2.869 2.876 2.884 2.891 2.898
770 2.928 2.935 2.943 2.950 2.958 2.965 2.973
780 3.002 3.010 3.017 3.025 3.032 3.040 3.047
790 3.078 3.085 3.093 3.100 3.108 3.116 3.123
800 3.154 3.161 3.169 3.177 3.184 3.192 3.200
810 3.230 3.238 3.246 3.254 3.261 3.269 3.277
820 3.308 3.316 3.324 3.331 3.339 3.347 3.355
830 3.386 3.394 3.402 3.410 3.418 3.426 3.434
840 3.466 3.474 3.482 3.490 3.498 3.506 3.514
850 3.546 3.554 3.562 3.570 3.578 3.586 3.594
860 3.626 3.634 3.643 3.651 3.659 3.667 3.675
870 3.708 3.716 3.724 3.732 3.741 3.749 3.757
880 3.790 3.798 3.807 3.815 3.823 3.832 3.840
890 3.873 3.882 3.8%90 3.898 3.907 3.915 3.923
900 3.957 3.965 3.974 3.982 3.991 3.999 4.008
910 4.041 4.050 4.058 4.067 4.075 4.084 4.093
920 4.127 4.135 4.144 4.152 4.161 4.170 4.178
930 4.213 4.221 4.230 4.239 4.247 4.256 4.265
940 4.299 4.308 4.317 4.326 4.334 4.343 4.352
950 4.387 4.396 4.404 4.413 4.422 4.431 4.440
960 4.475 4.484 4.493 4.501 4.510 4.519 4.528
970 4.564 4.573 4.582 4.591 4.599 4.608 4.617
980 4.653 4.662 4.671 4.680 4.689 4.698 4.707
990 4.743 4.753 4.762 4.771 4.780 4.789 4.798
1000 4.834 4.843 4.853 4.862 4.871 4.880 4.889
1010 4.926 4.935 4.944 4.954 4.963 4.972 4.981
1020 5.018 5.027 5.037 5.046 5.055 5.065 5.074
1030 5.111 5.120 5.130 5.139 5.148 5.158 5.167
1040 5.205 5.214 5.223 5.233 5.242 5.252 5.261
1050 5.299 5.308 5.318 5.327 5.337 5.346 5.356
1060 5.394 5.403 5.413 5.422 5.432 5.441 5.451
1070 5.489 5.499 5.508 5.518 5.528 5.537 5.547
1080 5.585 5.595 5.605 5.614 5.624 5.634 5.643
1090 5.682 5.692 5.702 5.711 5.721 5.731 5.740
1100 S5.780 5.789 5.799 5.809 5.819 5.828 5.838
1110 5.878 5.887 5.897 5.907 5.917 5.927 5.937
1120 5.976 5.986 5.996 6.006 6.016 6.026 6.036
1130 6.075 6.085 6.095 6.105 6.115 6.125 6.135
1140 6.175 6.185 6.195 6.205 6.215 6.225 6.235
1150 6.276 6.286 6.296 6.306 6.316 6.326 6.336
1160 6.377 6.387 6.397 6.407 6.417 6.427 6.438
1170 6.478 6.488 6.499 6.509 6.519 6.529 6.539
1180 6.580 6.591 6.601 6.611 6.621 6.632 6.642
1190 6.683 6.693 6.704 6.714 6.724 6.735 6.745
1200 6.786 6.797 6.807 6.818 6.828 6.838 6.849
1210 6.890 6.901 6.911 6.922 6.932 6.942 6.953
1220 6.995 7.005 7.016 7.026 7.037 7.047 7.058
1230 7.100 7.110 7.121 7.131 7.142 7.152 7.163
1240 7.205 7.216 7.226 7.237 7.247 7.258 7.269
1250 7.311 7.322 7.332 7.343 7.353 7.364 7.375
1260 7.417 7.428 7.439 7.449 7.460 7.471 7.482
1270 7.524 7.535 7.546 7.557 7.567 7.578 7.589
1280 7.632 7.643 7.653 7.664 7.675 7.686 7.697
1290 7.740 7.751 7.761 7.772 7.783 7.794 7.805
ecC 0 1 2 3 4 5 6

7
in mv

2.146
2.210
2.276
2.343
2.410

2.479
2,548
2.618
2.688
2.760

2.833
2.906
2.980
3.055
3.131

3.207
3.285
3.363
3.442
3.522

3.602
3.683
3.765
3.848
3.932

4.016
4.101
4.187
4.273
4.360

4.448
4.537
4.626
4.716
4.807

4.898
4.990
5.083
5.176
5.270

5.365
5.460
5.556
5.653
5.750

5.848
5.947
6.046
6.145
6.245

6.346
6.448
6.550
6.652
6.755

6.859
6.963
7.068
7.173
7.279

7.385
7.492
7.600
7.707
7.816

2.152
2.217
2.283
2.350
2.417

2.485
2.555
2.625
2.696
2.767

2.840
2.913
2.987
3.062
3.138

3.215
3.292
3.371
3.450
3.530

3.610
3.692
3.774
3.857
3.940

4.024
4.110
4.195
4.282
4.369

4.457
4.546
4.635
4.725
4.816

4.908
5.000
5.092
5.186
5.280

5.375
5.470
5.566
5.663
5.760

5.858
5.956
6.055
6.155
6.256

6.356
6.458
6.560
6.663
6.766

6.869
6.974
7.079
7.184
7.290

7.396
7.503
7.610
7.718
7.827

SECTION 1

2.158
2.224
2.289
2.356
2.424

2.492
2.562
2.632
2.703
2.775

2.847
2.921
2.995
3.070
3.146

3.223
3.300
3.379
3.458
3.538

3.618
3.700
3.782
3.865
3.949

4.033
4.118
4.204
4.291
4.378

4.466
4,555
4.644
4.734
4.825

4.917
5.009
5.102
5.195
5.289

5.384
5.480
5.576
5.672
5.770

5.868
5.966
6.065
6.165
6.266

6.367
6.468
6.570
6.673
6.776

6.880
6.984
7.089
7.194
7.300

7.407
7.514
7.621
7.729
7.837

10

2.16
2.23
2.29
2.36
2.43

2.49
2.56
2.63
2.71
2.78

2.85
2.92
3.00
3.07
3.15

3.23
3.30
3.38
3.46
3.54

3.62
3.70
3.79
3.87
3.95

4.04
4.12
4.21
4.29
4.38

4.47
4.56
4.65
4.74
4.83

4.92
5.01
5.11
5.20
5.29

5.39
5.48
5.58
5.68
5.78

5.87
5.97
6.07
6.17
6.27

6.37
6.47
6.58
6.68
6.78

6.89
6.99
7.10
7.20
7.31

7.41
7.52
7.63
7.74
7.84

10
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ITS-90 Table for type B thermocouple ITS-90 Table for type E thermocouple

oC 0 1 2 3 4 5 6 7 8 9 10 oF -10 -9 -8 -7 -6 -5 -4 -3 -2 -1 0

Thermoelectric Voltage in mV Thermoelectric Voltage in mV
1300 7.848 7.859 7.870 7.881 7.892 7.903 7.914 7.924 7.935 7.946 7.95 -440 -9.830 -9.829 -9.827 -9.825 -9.823 -9.821 -9.819 -9.817 -9.814 -9.812 -9.80
1310 7.957 7.968 7.979 7.990 8.001 8.012 8.023 8.034 8.045 B8.056 8.06 -430 -9.809 -9.806 -9.803 -9.800 -9.797 -9.793 -9.790 -9.786 -9.782 =9.779 =9.77
1320 8.066 8.077 8.088 8.099 8.110 8.121 8.132 8.143 8.154 8.165 8.17 -420 -9.775 =-9.771 -9.766 -9.762 -9,758 -9.753 =-9.749 =-9.744 -9.739 -9.734 =-9.72
1330 8.176 8.187 8.198 8.209 8.220 8.231 8.242 8.253 8.264 8.275 8.28 -410 -9.729 -9.724 -9.718 -9.713 -9.707 -9.702 -9.696 -9.690 -9.684 -9.678 =-9.67
1340 8.286 8.298 8.309 8.320 8.331 8.342 8.353 8.364 B8.375 B8.386 8.39 -400 -9.672 -9.666 -9.659 -9.653 -9.646 -9.639 -9.632 -9.625 -9.618 ~9.611 -9.60
1350 8.397 8.408 8.419 8.430 8.441 8.453 B8.464 B8.475 8.486 8.497 8.50 -390 -9.604 -9.597 -9.589 -9.581 -9.574 ~9.566 -9.558 -9.550 -9.542 -9.534 ~9.52
1360 8.508 8.519 8.530 8.542 8.553 8.564 8.575 8.586 8.597 8.608 8.62 -380 -9.525 -9.517 -9.508 -9.500 -9.491 -9.482 -9.473 ~9,.464 -9.455 -9.446 -9.43
1370 8.620 8.631 8.642 B8.653 8.664 8.675 8.687 8.698 8.709 8.720 8.73 -370 -9.436 -9.427 -9.417 -9.408 -9.398 -9.388 -9.378 -9.368 -9.358 -9.348 -9.33
1380 8.731 8.743 8.754 8.765 8.776 8.787 8.799 8.810 8.821 8.832 8.84 -360 -9.338 -9,327 -9.317 -9.306 -9.295 -9.285 -9.274 -9.263 -9.252 =-9.241 -9.22
1390 8.844 8.855 B8.866 B8.877 8.889 8.900 8.911 8.922 8.934 8.945 8.95 ~-350 -9.229 -9.218 =-9.207 -9.195 -9.184 -9.172 -9.160 -9.148 -9.136 =-9.124 -9.11
1400 8.956 8.967 8.979 8.990 9.001 9.013 9.024 9.035 9.047 9.058 9.06 -340 -9.112 -9.100 -9.088 -9.075 -9.063 -9.050 -9.038 -9.025 -9.012 -8.999 -8.98
1410 9.069 9.080 9.092 9.103 9.114 9.126 9.137 9.148 9.160 9.171 9.18 -330 -8.986 -8.973 -8.960 -8.947 -8.934 -8.920 -8.907 -8.893 -8.880 -8.866 -8.85
1420 9.182 9.194 9.205 9.216 9.228 9.239 9.251 9.262 9.273 9.285 9.29 -320 -8.852 -8.839 -8.825 -8.811 -8.797 -8.782 -8.768 ~-8.754 -8.739 -8.725 -8.71
1430 9.296 9.307 9.319 9.330 9.342 9.353 9.364 9.376 9.387 9.398 9.41 -310 -8.710 ~8.696 -8.681 -8.666 -8.652 -8.637 ~8.622 ~8.607 -8.591 -8.576 -8.56
1440 9.410 9.421 9.433 9.444 9.456 9.467 9.478 9.490 9.501 9.513 9.52 -300 -8.561 -8.546 -8.530 -8.515 -8.499 -8.483 -8.468 -8.452 -8.436 -8.420 -8.40
1450 9.524 9.536 9.547 9.558 9.570 9.581 9.593 9.604 9.616 9.627 9.63 -290 -8.404 -8.388 -8.372 -8.356 -8.339 -8.323 -8.307 -8.290 -8.273 -8.257 -8.24
1460 9.639 9.650 9.662 9.673 9.684 9.696 9.707 9.719 9.730 9.742 9.75 -280 -8.240 -8.223 -8.206 -8.189 -8.173 -8.155 -8.138 -8.121 -8.104 -8.087 -8.06
1470 9.753 9.765 9.776 9.788 9.799 9.811 9.822 9.834 9.845 9.857 9.86 -270 -8.069 -8.052 -8.034 -8.017 -7.999 -7.981 -7.963 -7.945 -7.928 -7.910 -7.89
1480 9.868 9.880 9.891 9.903 9.914 9.926 9.937 9.949 9.961 9.972 9.98 -260 ~7.891 -7.873 -7.855 -7.837 -7.819 -7.800 -7.782 =7.763 =7.745 =7.726 =7.70
1490 9.984 9.995 10.007 10.018 10.030 10.041 10.053 10.064 10.076 10.088 10.09 -250 -7.707 -7.688 -7.670 ~7.651 -7.632 -7.613 -7.593 -7.574 -7.555 -7.536 =7.51
1500 10.099 10.111 10.122 10.134 10.145 10.157 10.168 10,180 10.192 10.203 10.21 -240 -7.516 -7.497 -7.478 -7.458 -7.438 ~-7.419 -7.399 -7.379 -7.359 -7.339 -7.31
1510 10.215 10.226 10.238 10.249 10.261 10.273 10.284 10.296 10.307 10.319 10.33 -230 -7.319 -7.299 -7.279 -7.259 -7.239 -7.219 -7.198 -7.178 -7.157 -7.137 -7.11
1520 10.331 10.342 10.354 10.365 10.377 10.389 10.400 10.412 10.423 10.435 10.44 -220 -7.116 -7.096 -7.075 -7.054 -7.033 -7.013 -6.992 -6.971 -6.950 -6.928 -6.90
1530 10.447 10.458 10.470 10.482 10.493 10.505 10.516 10.528 10.540 10.551 10.56 -210 -6.907 -6.886 -6.865 -6.843 -6.822 -6.801 -6.779 -6.757 -6.736 -6.714 -6.69
1540 10.563 10.575 10.586 10.598 10.609 10.621 10.633 10.644 10.656 10.668 10.67 -200 -6.692 -6.671 -6.649 -6.627 -6.605 -6.583 ~6.561 -6.539 -6.516 -6.494 -6.47
1550 10.679 10.691 10.703 10.714 10.726 10.738 10.749 10.761 10.773 10.784 10.79 =190 -6.472 -6.449 -6.427 -6.405 -6.382 -6.359 -6.337 -6.314 -6.291 -6.269 -6.24
1560 10.796 10.808 10.819 10.831 10.843 10.854 10.866 10.877 10.889 10.901 10.91 -180 -6.246 -6.223 -6.200 -6.177 -6.154 -6.130 -6.107 -6.084 -6.061 -6.037 -6.01
1570 10.913 10.924 10.936 10.948 10.959 10.971 10.983 10.994 11.006 11.018 11.02 -170 -6.014 -5.991 -5.967 -5.943 -5.,920 -5.896 -5.872 -5.849 -5.825 -5.801 -5.77
1580 11.029 11.041 11.053 11.064 11.076 11.088 11.099 11.111 11.123 11.134 11.14 -160 -5.777 =-5.753 =5.729 =5,705 ~5.681 -5.656 -5.632 -5.608 -5.584 -5.559 -5.53
1590 11.146 11.158 11.169 11.181 11.193 11.205 11.216 11.228 11.240 11.251 11.26 -150 -5.535 -5.510 -5.486 -5.461 -5.436 -5.412 -5.387 -5.362 -5.337 -5.312 -5.28
1600 11.263 11.275 11.286 11.298 11.310 11.321 11.333 11.345 11.357 11.368 11.38 ~-140 -5.287 -5.262 =-5.237 -5.212 -5.187 -5.162 -5.136 -5.111 -5.086 -5.060 -5.03
1610 11.380 11.392 11.403 11.415 11.427 11.438 11.450 11.462 11.474 11.485 11.49 =130 -5.035 -5.009 -4.984 -4.958 -4.932 -4.907 -4.881 -4.855 -4.829 -4.803 -4.77
1620 11.497 11.509 11.520 11.532 11.544 11.555 11.567 11.579 11.591 11.602 11.61 -120 -4.777 -4.751 -4.725 -4.699 -4.673 -4.647 -4.621 -4.594 -4.568 -4.542 -4.51
1630 11.614 11.626 11.637 11.649 11.661 11.673 11.684 11.696 11.708 11.719 11.73 =110 -4.515 -4.489 -4.462 -4.436 -4.409 -4.382 -4.355 -4.329 -4.302 -4.275 -4.24
1640 11.731 11.743 11.754 11.766 11.778 11.790 11.801 11.813 11.825 11.836 11.84 =100 -4.248 -4.221 -4.194 -4.167 -4.140 -4.113 -4.086 -4.058 -4.031 -4.004 -3.97
1650 11.848 11.860 11.871 11.883 11.895 11.907 11.918 11.930 11.942 11.953 11.96 -90 -3.976 -3.949 -3.922 -3.894 -3.867 -3.839 -3.811 -3,784 -3.756 -3.728 -3.70
1660 11.965 11.977 11.988 12.000 12.012 12.024 12.035 12.047 12.059 12.070 12.08 -80 -3.700 -3.672 -3.645 -3.617 -3.589 -3.561 -3.532 -3.504 -3.476 -3.448 -3.42
1670 12.082 12.094 12.105 12.117 12.129 12.141 12.152 12.164 12.176 12.187 12.19 =70 -3.420 -3.391 -3.363 -3.335 -3.306 -3.278 -3.249 -3.221 -3.192 -3.163 -3.13
1680 12.199 12.211 12.222 12.234 12.246 12.257 12.269 12.281 12.292 12.304 12.31 -60 -3.135 -3.106 -3.077 -3.048 -3.020 -2.991 -2.962 =2.933 =-2.904 -2.875 -2.84
1690 12.316 12.327 12.339 12.351 12.363 12.374 12.386 12.398 12.409 12.421 12.43 -50 -2.846 -2.816 -2.787 -2.758 -2.729 -2.699 ~2.670 -2.641 -2.611 -2.582 -2.55
1700 12.433 12.444 12.456 12.468 12.479 12.491 12.503 12.514 12.526 12.538 12.54 -40 ~2.552 =2.523 -2.493 -2.463 -2.434 -2.404 -2.374 -2.344 -2.315 -2.285 -2.25
1710 12.549 12.561 12.572 12.584 12.596 12.607 12.619 12.631 12.642 12.654 12.66 ~30 -2.255 -2.225 -2.195 =2.165 =-2.135 =2.105 -2.074 -2.044 -2.014 -1.984 -1.95
1720 12.666 12.677 12.689 12.701 12.712 12.724 12.736 12.747 12.759 12.770 12.78 -20 -1.953 ~1.923 -1.893 -1.862 -1.832 -1.801 -1.771 -1.740 -1.709 -1.679 -1.64
1730 12.782 12.794 12.805 12.817 12.829 12.840 12.852 12.863 12.875 12.887 12.89 -10 -1.648 -1.617 -1.587 -1.556 -1.525 -1.494 -1.463 -1.432 -1.401 -1.370 -1.33
1740 12.898 12.910 12.921 12.933 12.945 12.956 12.968 12.980 12.991 13,003 13.01 0 -1.339 -1.308 -1.277 -1.245 -1.214 -1,183 =-1.152 =-1.120 -1.089 =-1.057 -1.02
1750 13,014 13.026 13.037 13.049 13.061 13,072 13.084 13.095 13.107 13.119 13.13 oF -10 -9 -8 -7 -6 -5 -4 -3 -2 -1 0
1760 13.130 13.142 13.153 13,165 13.176 13.188 13.200 13.211 13.223 13.234 13,24 ITS-90 Table for type E thermocouple

1770 13.246 13.257 13.269 13.280 13.292 13.304 13.315 13.327 13.338 13.350 13.36

1780 13.361 13.373 13.384 13.396 13.407 13.419 13.430 13.442 13.453 13.465 13.47 oF o 1 2 3 4 5 s 7 8 9 10
0 13. . . . . . . . . . i i
1790 13.476 13.488 13.499 13.511 13.522 13.534 13.545 13.557 13.568 13.580 13.59 Thermoelectric Voltage in mV
1800 13.591 13.603 13.614 13.626 13. . . . . . .
1010 13.706 13.717 13.729 13.740 13 g:; 13,763 13,778 13 736 13.757 13,809 13 s O ks O o L e Lo el Ioraee Tarili oty oia
. . . . . . . . 10 -0.709 -0.677 -0.645 -0.614 -0.582 -0.550 -0.517 -0.485 -0.453 -0.421 -0.38
20 -0.389 -0.357 -0.324 -0.292 -0.260 -0.227 -0,195 -0.163 -0.130 -0.098 -0.06
ec o 1 2 3 4 s 6 7 8 9 10 30 -0.065 -0.033 0.000 0.033 0.065 0.098 0.131 0.163 0.196 0.229 0.26

40 0.262 0.294 0.327 0.360 0.393 0.426 0.459 0.492 0.525 0.558 0.59

50 0.591 0.624 0.657 0.6%91 0.724 0.757 0.790 0.824 0.857 0.8%0 0.92
60 0.924 0.957 0.990 1.024 1.057 1.091 1.124 1.158 1.192 1.225 1.25
70 1.259 1.292 1.326 1.360 1.394 1.427 1.461 1.495 1.529 1.563 1.59
80 1.597 1.631 1.665 1.699 1.733 1.767 1.801 1.835 1.869 1,904 1.93
90 1.938 1.972 2.006 2.041 2.075 2.109 2.144 2.178 2.212 2.247 2.28

100 2.281 2.316 2.351 2.385 2.420 2.454 2.489 2.524 2.558 2.593 2.62
110 2.628 2.663 2.698 2.733 2.767 2.802 2.837 2.872 2.907 2.942 2.97
120 2.977 3.012 3.048 3,083 3.118 3.153 3,188 3.224 3.259 3.294 3.33
130 3.330 3.365 3.400 3.436 3.471 3.507 3.542 3.578 3.613 3.649 3.68
140 3.685 3.720 3.756 3.792 3.827 3.863 3.899 3.935 3.970 4.006 4.04

oF ] 1 2 3 4 5 6 7 8 9 10

I NOLLO3S
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ITS-90 Table for type E thermocouple

oF

150
160
170
180
190

200
210
220
230
240

250
260
270
280
290

300
310
320
330
340

350
360
370
380
390

400
410
420
430
440

450
460
470
480
490

500
510
520
530
540

550
560
570
580
590

600

610
620

630
640

650
660
670
680
690

700
710
720
730
740

750
760
770
780
790

oF

]

4.042
4.403
4.766
5.131
5.500

5.871
6.244
6.620
6.998
7.379

7.762
8.147
8.535
8.924
9.316

9.710
10.106
10.503
10.903
11.305

11.708
12.113
12.520
12.929
13.339

13.751
14.164
14.579
14.995
15.413

15.831
16.252
16.673
17.096
17.520

17.945
18.371
18.798
19.227
19.656

20.086
20.517
20.950
21.383
21.817

22.252

22.687
23.124

23.561
23.999

24.437
24.876
25.316
25.757
26.198

26.640
27.082
27.525
27.969
28.413

28.857
29.302
29.747
30.193
30.639

0

1

4.078
4.439
4.802
5.168
5.537

5.908
6.281
6.658
7.036
7.417

7.800
8.186
8.573
8.963
9.355

9.749
10.145
10.543
10.943
11.345

11.749
12.154
12.561
12.970
13.380

13.792
14.205
14.620
15.037
15.454

15.873
16.294
16.715
17.138
17.562

17.987
18.414
18.841
19.269
19.699

20.129
20.561
20.993
21.426
21.860

22.295
22.731
23.167
23.604
24.042

24.481
24.920
25.360
25.801
26.242

26.684
27.127
27.570
28.013
28.457

28.901
29.346
29.792
30.238
30.684

1

2

4.114
4.475
4.839
5.205
5.574

5.945
6.319
6.695
7.074
7.455

7.839
8.224
8.612
9.002
9.395

9.789
10.185
10.583
10.983
11.385

11.789
12.195
12.602
13.011
13.421

13.833
14.247
14.662
15.078
15.496

15.915
16.336
16.758
17.181
17.605

18.030
18.456
18.884
19.312
19.742

20.172
20.604
21.036
21.470
21.904

22.339

22.774
23.211

23.648
24.086

24.525
24.964
25.404
25.845
26.286

26.728
27.171
27.614
28.057
28.501

28.946
29.391
29.836
30.282
30.728

2

4

5

6

7

Thermoelectric Voltage in mV

4.150
4.511
4.875
5.242
5.611

5.982
6.356
6.733
7.112
7.493

7.877
8.263
8.651
9.041
9.434

9.828
10.225
10.623
11.024
11.426

11.830
12.235
12.643
13.052
13.462

13.875
14.288
14.704
15.120
15.538

15.957
16.378
16.800
17.223
17.647

18.073
18.499
18.927
19.355
19.785

20.216
20.647
21.080
21.513
21.947

22.382
22.818
23.255
23.692
24.130

24.569
25.008
25.448
25.889
26.331

26.773
27.215
27.658
28.102
28.546

28.990
29.435
29.881
30.327
30.773

3

4.186
4.547
4.912
5.278
5.648

6.020
6.394
6.771
7.150
7.532

7.916
8.302
8.690
9.081
9.473

9.868
10.265
10.663
11.064
11.466

11.870
12.276
12.684
13.093
13.504

13.916
14.330
14.745
15.162
15.580

15.999
16.420
16.842
17.265
17.690

18.115
18.542
18.969
19.398
19.828

20.259
20.690
21.123
21.556
21.991

22.426
22.862
23.298
23.736
24.174

24.613
25.052
25.493
25,933
26.375

26.817
27.259
27.703
28.146
28.590

29.035
29.480
29.925
30.371
30.818

4

4.222
4.584
4.948
5.315
5.685

6.057
6.432
6.809
7.188
7.570

7.954
8.340
8.729
9.120
9.513

9.907
10.304
10.703
11.104
11.506

11.911
12.317
12,724
13.134
13.545

13.957
14.371
14.787
15.204
15.622

16.041
16.462
16.884
17.308
17.732

18.158
18.585
19.012
19.441
19.871

20.302
20.733
21.166
21.600
22.034

22.469
22.905
23.342
23.780
24.218

24.657
25.096
25.537
25.977
26.419

26.861
27.304
27.747
28.191
28.635

29.079
29.525
29.970
30.416
30.862

5

4.258
4.620
4.985
5.352
5.722

6.094
6.469
6.847
7.226
7.608

7.993
8.379
8.768
9.159
9.552

9.947
10.344
10.743
11.144
11.547

11.951
12.357
12.765
13.175
13.586

13.999
14.413
14.828
15.245
15.664

16.083
16.504
16.927
17.350
17.775

18.200
18.627
19,055
19.484
19.914

20.345
20.777
21.209
21.643
22.078

22.513
22.949
23.386
23.823
24.262

24.701
25.140
25.581
26.022
26.463

26.905
27.348
27.791
28.235
28.679

29.124
29.569
30.015
30.461
30.907

6

4.294
4.656
5.021
5.389
5.759

6.132
6.507
6.884
7.264
7.647

8.031
8.418
8.807
9.198
9.591

9.987
10.384
10.783
11.184
11.587

11.992
12.398
12.806
13.216
13.627

14.040
14.454
14.870
15.287
15.706

16.125
16.547
16.969
17.392
17.817

18.243
18.670
19.098
19.527
19.957

20.388
20.820
21.253
21.686
22.121

22.556
22.993
23.429
23.867
24.305

24.745
25.184
25.625
26.066
26.507

26.950
27.392
27.836
28.279
28.724

29.168
29.614
30.059
30.505
30.952

7

4.330
4.693
5.058
5.426
5.796

6.169
6.544
6.922
7.302
7.685

8.070
8.457
8.846
9.237
9.631

10.026
10.424
10.823
11.224
11.627

12.032
12.439
12.847
13.257
13.668

14.081
14.496
14.912
15.329
15.748

16.168
16.589
17.011
17.435
17.860

18.286
18.713
19.141
19.570
20.000

20.431
20.863
21.296
21.730
22.165

22.600
23.036
23.473
23.911
24.349

24.789
25.228
25.669
26.110
26.552

26.994
27.437
27.880
28.324
28.768

29.213
29.658
30.104
30.550
30.996

4.366
4.729
5.095
5.463
5.833

6.207
6.582
6.960
7.341
7.723

8.108
8.496
8.885
9.277
9.670

10.066
10.464
10.863
11.265
11.668

12.073
12.480
12.888
13.298
13.710

14.123
14.537
14.953
15.371
15.790

16.210
16.631
17.054
17.477
17.902

18.328
18.756
19.184
19.613
20.043

20.474
20.906
21.339
21.773
22.208

22.644
23.080
23.517
23.955
24.393

24.832
25.272
25.713
26.154
26.596

27.038
27.481
27.924
28.368
28.813

29.257
29.703
30.148
30.595
31.041

9

10

4.40
4.76
5.13
5.50
5.87

6.24
6.62
6.99
7.37
7.76

8.14
8.53
8.92
9.31
9.71

10.10
10.50
10.90
11.30
11.70

12.11
12.52
12.92
13.33
13.75

14.16
14.57
14.99
15.41
15.83

16.25
16.67
17.09
17.52
17.94

18.37
18.79
19.22
19.65
20.08

20.51
20.95
21.38
21.81
22.25

22.68
23.12
23.56
23.99
24.43

24.87
25.31
25.75
26.19
26.64

27.08
27.52
27.96
28.41
28.85

29.30
29.74
30.19
30.63
31.08

10

ITS-90 Table for type E

oF

800
810
820
830
840

850
860
870
880
890

900
910
920
930
940

950
960
970
980
990

1000
1010
1020
1030
1040

1050
1060
1070
1080
1090

1100
1110
1120
1130
1140

1150
1160
1170
1180
1190

1200
1210
1220
1230
1240

1250
1260
1270
1280
1290

1300
1310
1320
1330
1340

1350
1360
1370
1380
1390

1400
1410
1420
1430
1440

oF

]

31.086
31.533
31.980
32.427
32.875

33.323
33.772
34.220
34.669
35.118

35.567
36.016
36.466
36.915
37.365

37.815
38.265
38.714
39.164
39.614

40.064
40.513
40.963
41.412
41.862

42.311
42.760
43.209
43.658
44.107

44.555
45.004
45.452
45.900
46.347

46.794
47.241
47.688
48.135
48.581

49.027
49.472
49.917
50.362
50.807

51.251
51.695
52.138
52.581
53.024

53.466
53.908
54.350
54.791
55.232

55.673
56.113
56.553
56.992
57.431

57.870
58.308
58.746
59.184
59.621

[

1

31.130
31.577
32.025
32.472
32.920

33.368
33.816
34.265
34.714
35.163

35.612
36.061
36.511
36.960
37.410

37.860
38.309
38.759
39.209
39.659

40.109
40.558
41.008
41.457
41.907

42.356
42.805
43.254
43.703
44.152

44.600
45.049
45.497
45.944
46.392

46.839
47.286
47.733
48.179
48.625

49.071
49.517
49.962
50.407
50.851

51.295
51.739
52.182
52.625
53.068

53.510
53.952
54.394
54.835
55.276

55.717
56.157
56.597
57.036
57.475

57.914
58.352
58.790
59.228
59.665

1

2

31.175
31.622
32.069
32.517
32.965

33.413
33.861
34.310
34.759
35.208

35.657
36.106
36.556
37.005
37.455

37.905
38.354
38.804
39.254
39.704

40.154
40.603
41.053
41.502
41.952

42.401
42.850
43.299
43.748
44.197

44.645
45.093
45.541
45.989
46.437

46.884
47.331
47.777
48.224
48.670

49.116
49.561
50.006
50.451
50.895

51.340
51.783
52.227
52.670
53.112

53.555
53.997
54.438
54.879
55.320

55.761
56.201
56.641
57.080
57.519

57.958
58.396
58.834
59.271
59.708

2

thermocouple

3

4

5

6

Thermoelectric Voltage

31.220
31.667
32.114
32.562
33.010

33.458
33.906
34.355
34.804
35.253

35.702
36.151
36.601
37.050
37.500

37.950
38.399
38.849
39.299
39.749

40.199
40.648
41.098
41.547
41.997

42.446
42.895
43.344
43.793
44.242

44.690
45.138
45.586
46.034
46.481

46.929
47.375
47.822
48.268
48.715

49.160
49.606
50.051
50.495
50.940

51.384
51.828
52.271
52.714
53.157

53.599
54.041
54.482
54.924
55.364

55.805
56.245
56.685
57.124
57.563

58.002
58.440
58.878
59.315
59.752

3

31.264
31.711
32.159
32.606
33.054

33.503
33.951
34.400
34.849
35.298

35.747
36.196
36.646
37.095
37.545

37.995
38.444
38.894
39.344
39.794

40.243
40.693
41.143
41.592
42.042

42.491
42.940
43.389
43.838
44.286

44.735
45.183
45.631
46.079
46.526

46.973
47.420
47.867
48.313
48.759

49.205
49.650
50.095
50.540
50.984

51.428
51.872
52.315
52.758
53.201

53.643
54.085
54.527
54.968
55.408

55.849
56.289
56.729
57.168
57.607

58.045
58.484
58.921
59.359
59.796

4

31.309
31.756
32.204
32.651
33.099

33.547
33.996
34.445
34.893
35.343

35.792
36.241
36.691
37.140
37.590

38.040
38.489
38.939
39.389
39.839

40.288
40.738
41.188
41.637
42.087

42.536
42.985
43.434
43.883
44.331

44.780
45.228
45.676
46.123
46.571

47.018
47.465
47.911
48.358
48.804

49.249
49.695
50.140
50.584
51.029

51.473
51.916
52.360
52.803
53.245

53.687
54.129
54.571
55.012
55.453

55.893
56.333
56.773
57.212
57.651

58.089
58.527
58.965
59.402
59.839

5

31.354
31.801
32.248
32.696
33.144

33.592
34.041
34.489
34.938
35.387

35.837
36.286
36.736
37.185
37.635

38.085
38.534
38.984
39.434
39.884

40.333
40.783
41.233
41.682
42.132

42.581
43.030
43.479
43.928
44.376

44.824
45.273
45.720
46.168
46.616

47.063
47.509
47.956
48.402
48.848

49.294
49.739
50.184
50.629
51.073

51.517
51.961
52.404
52.847
53.289

53.732
54.173
54.615
55.056
55.497

55.937
56.377
56.816
57.256
57.695

58.133
58.571
59.009
59.446
59.883

6

7
in mv

31.398
31.846
32.293
32.741
33.189

33.637
34.086
34.534
34.983
35.432

35.882
36.331
36.781
37.230
37.680

38.130
38.579
39.029
39.479
39.929

40.378
40.828
41.278
41.727
42.176

42.626
43.075
43.524
43.972
44.421

44.869
45.317
45.765
46.213
46.660

47.107
47.554
48.001
48.447
48.893

49.338
49.784
50.229
50.673
51.118

51.561
52.005
52.448
52.891
53.334

53.776
54.218
54.659
55.100
55.541

55.981
56.421
56.860
57.300
57.738

58.177
58.615
59.053
59.490
59.927

7

31.443
31.89%90
32.338
32.786
33.234

33.682
34.130
34.579
35.028
35.477

35.927
36.376
36.826
37.275
37.725

38.175
38.624
39.074
39.524
39.974

40.423
40.873
41.323
41.772
42.221

42.671
43.120
43.569
44.017
44.466

44.914
45.362
45.810
46.258
46.705

47.152
47.599
48.045
48.492
48.937

49.383
49.828
50.273
50.718
51.162

51.606
52.049
52.493
52.935
53.378

53.820
54.262
54.703
55.144
55.585

56.025
56.465
56.904
57.344
57.782

58.221
58.659
59.096
59.534
59.970

8

SECTION 1

31.488
31.935
32.383
32.830
33.278

33.727
34.175
34.624
35.073
35.522

35.972
36.421
36.870
37.320
37.770

38.220
38.669
39.119
39.569
40.019

40.468
40.918
41.368
41.817
42.266

42.715
43.165
43.613
44.062
44.511

44.959
45.407
45.855
46.302
46.750

47.197
47.643
48.090
48.536
48.982

49.428
49.873
50.318
50.762
51.206

51.650
52.094
52.537
52.980
53.422

53.864
54.306
54.747
55.188
55.629

56.069
56.509
56.948
57.387
57.826

58.265
58.702
59.140
59.577
60.014

9

10

31.53
31.98
32.42
32.87
33.32

33.77
34.22
34.66
35.11
35.56

36.01
36.46
36.91
37.36
37.81

38.26
38.71
39.16
39.61
40.06

40.51
40.96
41.41
41.86
42.31

42.76
43.20
43.65
44.10
44.55

45.00
45.45
45.90
46.34
46.79

47.24
47.68
48.13
48.58
49.02

49.47
49.91
50.36
50.80
51.25

51.69
52.13
52.58
53.02
53.46

53.90
54.35
54.79
55.23
55.67

56.11
56.55
56.99
57.43
57.87

58.30
58.74
59.18
59.62
60.05

10



8¢-|

ITS-90 Table for type E

oF

1450
1460
1470
1480
1490

1500
1510
1520
1530
1540

1550
1560
1570
1580
1590

1600
1610
1620
1630
1640

1650
1660
1670
1680
1690

1700
1710
1720
1730
1740

1750
1760
1770
1780
1790

1800
1810
1820

oF

[}

60.058
60.494
60.930
61.366
61.801

62.236
62.670
63.104
63.538
63.971

64.403
64.835
65.267
65.698
66.129

66.559
66.989
67.418
67.846
68.274

68.701
69.128
69.554
69.979
70.404

70.828
71.252
71.675
72.097
72.518

72.939
73.360
73.780
74.199
74.618

75.036
75.454
75.872

1]

60.101
60.538
60.974
61.409
61.845

62.279
62.714
63.148
63.581
64.014

64.447
€4.879
65.310
65.741
66.172

66.602
67.031
67.460
67.889
68.317

68.744
69.171
69.597
70.022
70.447

70.871
71.294
71.717
72.139
72.561

72.981
73.402
73.821
74.241
74.659

75.078
75.496
75.913

1

2

60.145
60.581
61.017
61.453
61.888

62.323
62.757
63.191
63.624
64.057

64.490
64.922
65.353
65.784
66.215

66.645
67.074
67.503
67.932
68.359

68.787
69.213
69.639
70.064
70.489

70.913
71.336
71.759
72.181
72.603

73.023
73.444
73.863
74.283
74.701

75.120
75.538
75.955

2

thermocouple

3

4

5

6

Thermoelectric Voltage

60.189
60.625
61.061
61.496
61.932

62.366
62.800
63.234
63.668
64.101

64.533
64.965
65.396
65.827
66.258

66.688
67.117
67.546
67.974
68.402

€8.829
69.256
69.682
70.107
70.531

70.955
71.379
71.801
72.223
72.645

73.066
73.486
73.905
74.324
74.743

75.161
75.579
75.997

3

60.232
60.669
61.105
61.540
61.975

62.410
62.844
63.278
63.711
64.144

64.576
65.008
65.440
65.871
66.301

66.731
67.160
67.589
68.017
68.445

68.872
69.298
69.724
70.149
70.574

70.998
71.421
71.844
72.266
72.687

73.108
73.528
73.947
74.366
74.78S

75.203
75.621
76.039

4

60.276
60.712
61.148
61.583
62.018

62.453
62.887
63.321
63.754
64.187

64.619
65.051
65.483
65.914
66.344

66.774
67.203
67.632
68.060
68.488

68.915
69.341
69.767
70.192
70.616

71.040
71.463
71.886
72.308
72.729

73.150
73.570
73.989
74.408
74.827

75.245
75.663
76.081

5

60.320
60.756
61.192
61.627
62.062

62.496
62.931
63.364
63.798
64.230

64.663
65.094
65.526
65.957
66.387

66.817
67.246
67.675
68.103
68.530

68.957
69.384
69.809
70.234
70.659

71.082
71.506
71.928
72.350
72.771

73.192
73.612
74.031
74.450
74.869

75.287
75.705
76.122

6

7
in mv

60.363
60.799
61.235
61.671
62.105

62.540
62.974
63.408
63.841
64.274

€64.706
65.138
65.569
66.000
66,430

66.860
67.289
67.718
68.146
68.573

69.000
69.426
69.852
70.277
70.701

71.125
71.548
71.970
72.392
72.813

73.234
73.654
74.073
74.492
74.910

75.329
75.746
76.164

7

60.407
60.843
61.279
61.714
62.149

62.583
63.017
63.451
63.884
64.317

64.749
65.181
65.612
66.043
66.473

66.903
67.332
67.760
68.188
68.616

69.043
69.469
69.894
70.319
70.744

71.167
71.590
72.012
72.434
72.855

73.276
73.696
74.115
74.534
74.952

75.370
75.788
76.206

8

60.451
60.887
61.322
61.758
62.192

62.627
63.061
63.494
63.927
64.360

64,792
65.224
65.655
66.086
66.516

66.946
67.375
67.803
68.231
68.659

69.085
69.511
69.937
70.362
70.786

71.209
71.632
72.055
72.476
72.897

73.318
73.738
74.157
74.576
74.994

75.412
75.830
76.248

9

10

60.49
60.93
61.36
61.80
62.23

62.67
63.10
63.53
63.97
64.40

64.83
65.26
65.69
66.12
66.55

66.98
67.41
67.84
68.27
68.70

69.12
69,55
69.97
70.40
70.82

71.25
71.67
72.09
72.51
72.93

73.36
73.78
74.19
74.61
75.03

75.45
75.87
76.28

10

ITS-90 Table for type E

eC

-260
=250

~240
=230
=220
-210
-200

=190
=180
-170
=160
-150

~140
-130
=120
-110
=100

=90
-80
=70
-60
=50

-40
-30
=20
=10

o

oC

eC

100
110
120
130
140

150
160
170
180
190

200
210
220
230
240

250
260
270
280
290

300
310
320
330
340

oC

-10

-9.835
-9.797

-9.718
-9.604
=9.455
-9.274
-9.063

-8.825
-8.561
-8.273
=-7.963
-7.632

-7.279
-6.907
-6.516
-6.107
-5.681

-5.237
-4.777
-4.302
-3.811
-3.306

-2.787
~2.255
-1.709
-1.152
-0.582

=10

[}

0.000
0.591
1.192
1.801
2.420

3.048
3.685
4.330
4.985
5.648

6.319
6.998
7.685
8.379
9.081

9.789
10.503
11.224
11.951
12.684

13.421
14.164
14.912
15.664
16.420

17.181
17.945
18.713
19.484
20.259

21.036
21.817
22.600
23.386
24.174

[

-9

-9.833
-9.790

-9.709
-9.591
-9.438
-9.254
-9.040

-8.799
-8.533
-8.243
=7.931
-7.597

-7.243
-6.869
-6.476
-6.065
-5.637

-5.192
-4.731
-4.254
-3.761
-3.255

-2.735
-2.201
=-1.654
-1.095
-0.524

-9

0.059
0.651
1.252
1.862
2.482

3.111
3.749
4.395
5.051
5.714

6.386
7.066
7.754
8.449
9.151

9.860
10.575
11.297
12.024
12.757

13.495
14.239
14.987
15.739
16.496

17.257
18.021
18.790
19.561
20.336

21.114
21.895
22.678
23.464
24.253

1

-9.831
-9.784

~9.698
-9.577
-9.421
-9.234
=9.017

-8.774
-8.505
-8.213
-7.899
-7.563

-7.206
-6.831
-6.436
-6.023
-5.593

-5.147
-4.684
-4.205
-3.711
-3.204

-2.682
-2.147
-1.599
~1.039
-0.466

-8

ITS5-90 Table for type E
1

0.118
0.711
1.313
1.924
2.545

3.174
3.813
4.460
5.117
5.781

6.454
7.135
7.823
8.519
9.222

9.931
10.647
11.369
12.097
12.831

13.569
14.313
15.062
15.815
16.572

17.333
18.098
18.867
19.639
20.414

21.192
21.973
22.757
23.543
24.332

2

thermocouple
-7 -6 -5 -4
Thermoelectric Voltage
-9.828 -9.825 -9.821 -9.817
-9.777 -9.770 -9.762 -9.754
-9.688 -9.677 -9.666 -9.654
-9.563 -9.548 -9.534 -9.519
-9.404 -9.386 -9.368 -9.350
-9.214 -9.193 -9.172 -9.151
-8.994 -8.971 -8.947 -8.923
-8.748 -8.722 -8.696 -8.669
-8.477 -8.449 -8.420 -8.391
-8.183 -8.152 -8.121 -8.090
~7.866 -7.833 -7.800 -7.767
-7.528 -7.493 -7.458 -7.423
-7.170 -7.133 -7.096 -7.058
-6.792 -6.753 -6.714 -6.675
-6.396 -6.355 -6.314 -6.273
~5.981 -5.939 -5.896 -5.853
-5.549 -5.505 -5.461 -5.417
-5.101 -5.055 -5.009 -4.963
~-4.636 -4.589 -4.542 -4.494
-4.156 -4.107 -4.058 -4.009
-3.661 -3.611 -3.561 -3.510
=-3.152 -3.100 -3.048 -2.996
-2.629 -2.576 -2.523 =-2.469
-2.093 -2.038 -1.984 -1.929
-1.543 -1.488 -1.432 -1.376
-0.982 -0.925 -0.868 -0.811
~0.408 -0.350 -0.292 -0.234
-7 -6 =5 -4
thermocouple
4 6
Thermoelectric Voltage
0.176 0.235 0.294 0.354
0.770 0.830 0.890 0.950
1.373 1.434 1.495 1.556
1.986 2.047 2.109 2.171
2.607 2.670 2.733 2.795
3.238 3.301 3.365 3.429
3.877 3.942 4.006 4.071
4.526 4.591 4.656 4.722
5.183 5.249 5.315 5.382
5.848 5.915 5.982 6.049
6.522 6.590 6.658 6.725
7.203 7.272 7.341 7.409
7.892 7.962 8.031 8.101
8.589 8.659 8.729 8.799
9.292 9.363 9.434 9.505
10.003 10.074 10.145 10.217
10.719 10.791 10.863 10.935
11.442 11.514 11.587 11.660
12.170 12.243 12.317 12.390
12.904 12.978 13.052 13.126
13.644 13.718 13.792 13.866
14.388 14.463 14.537 14.612
15.137 15.212 15.287 15.362
15.890 15.966 16.041 16.117
16.648 16.724 16.800 16.876
17.409 17.486 17.562 17.639
18.175 18.252 18.328 18.405
18.944 19.021 19.098 19.175
19.716 19.794 19.871 19.948
20.492 20.569 20.647 20.725
21,270 21.348 21.426 21.504
22.051 22.130 22.208 22.286
22.835 22.914 22.993 23.071
23.622 23.701 23.780 23.858
24.411 24.490 24.569 24.648
3 4 5 6

-3
in mv

-9.813
~9.746

-9.642
=9.503
-9.331
-9.129
-8.899

-8.643
-8.362
-8.059
-7.733
-7.387

=7.021
-6.636
-6.232
-5.810
=5.372

-4.917
-4.446
-3.960
-3.459
-2.944

-2.416
-1.874
-1.320
-0.754
-0.176

-3

7
in mv

0.413
1.010
1.617
2.233
2.858

3.492
4.136
4.788
5.448
6.117

6.794
7.478
8.170
8.869
9.576

10.288
11.007
11.733
12.463
13.199

13.941
14.687
15.438
16.193
16.952

17.715
18.482
19.252
20.026
20.803

21.582
22.365
23.150
23.937
24.727

7

-2

-9.808
-9.737

-9.630
-9.487
-9.313
-9.107
-8.874

-8.616
-8.333
-8.027
=7.700
=-7.351

-6.983
~-6.596
-6.191
-5.767
=5.327

-4.871
-4.398
-3.911
-3.408
-2.892

-2.362
-1.820
-1.264
-0.697
-0.117

-2

8

0.472
1.071
1.678
2,295
2.921

3.556
4.200
4.853
5.514
6.184

6.862
7.547
8.240
8.940
9.647

10.360
11.080
11.805
12.537
13.273

14.015
14.762
15.513
16.269
17.028

17.792
18.559
19.330
20.103
20.880

21.660
22.443
23.228
24.016
24.806

-1

-9.802
-9.728

-9.617
-9.471
-9.293
-9.085
-8.850

-8.588
-8.303
~7.995
-7.666
=-7.315

-6.945
~6.556
-6.149
-5.724
=5.282

-4.824
-4.350
-3.861
-3.357
-2.840

-2.309
-1.765
-1.208
-0.639
-0.059

-1

9

0.532
1.131
1.740
2.357
2.984

3.620
4.265
4.919
5.581
6.251

6.930
7.616
8.309
9.010
9.718

10.432
11.152
11.878
12.610
13.347

14.090
14.837
15.588
16.344
17.104

17.868
18.636
19.407
20.181
20.958

21.739
22.522
23.307
24.095
24.885

-9.79
«9.71

-9.60
-9.45
-9.27
~9.06
-8.82

-8.56
-8.27
-7.96
-7.63
=7.27

-6.90
-6.51
-6.10
-5.68
=5.23

-4.77
-4.30
-3.81
-3.30
-2.78

-2.25
-1.70
-1.15
-0.58

0.00

0

10

0.59
1.19
1.80
2,42
3.04

3.68
4.33
4.98
5.64
6.31

6.99
7.68
8.37
9.08
9.78

10.50
11.22
11.95
12.68
13.42

14.16
14.91
15.66
16.42
17.18

17.94
18.71
19.48
20.25
21.03

21.81
22.60
23.38
24.17
24.96

10

I NOLLO3S



6c-}

oC

350
360
370
380
390

400
410
420
430
440

450
460
470
480
490

so00
510
520
530
540

550
560
570
580
590

600
610
620
630
640

650
660
670
680
690

700
710
720
730
740

750
760
770
780
790

800
810
820
830
840

850
860
870
880
890

900
910
920
930
940

950
9260
970
980
990

2C

24.964
25.757
26.552
27.348
28.146

28.946
29.747
30.550
31.354
32.159

32.965
33.772
34.579
35.387
36.196

37.005
37.815
38.624
39.434
40.243

41.053
41.862
42.671
43.479
44.286

45.093
45.900
46.705
47.509
48.313

49.116
49.917
50.718
51.517
52.315

53.112
53.908
54.703
55.497
56.289

57.080
57.870
58.659
59.446
60.232

61.017
61.801
62.583
63.364
64.144

64.922
65.698
66.473
67.246
68.017

68.787
€9.554
70.319
71.082
71.844

72.603
73.360
74.115
74.869
75.621

[¢]

ITS-90 Table for type E
1

25.044
25.836
26.631
27.428
28.226

29.026
29.827
30.630
31.434
32.239

33.045
33.852
34.660
35.468
36.277

37.086
37.896
38.705
39.515
40.324

41.134
41.943
42.751
43.560
44.367

45.174
45.980
46.785
47.590
48.393

49.196
49.997
50.798
51.597
52.395

53.192
53.988
54.782
55.576
56.368

57.159
57.949
58.738
59.525
60.311

61.096
61.879
62.662
63.442
64.222

65.000
65.776
66.550
67.323
68.094

68.863
69.631
70.396
71.159
71.920

72.678
73.435
74.190
74.944
75.696

1

2

25.123
25.916
26.711
27.507
28.306

29.106
29.908
30.711
31.515
32.320

33.126
33.933
34.741
35.549
36.358

37.167
37.977
38.786
39.596
40.405

41.215
42.024
42.832
43.640
44.448

45.255
46.061
46.866
47.670
48.474

49.276
50.077
50.878
51.677
52.475

53.272
54.067
54.862
55.655
56.447

57.238
58.028
58.816
59.604
60.390

61.174
61.958
62.740
63.520
64.300

65.077
65.853
66.628
67.400
68.171

68.940
69.707
70.472
71.235
71.996

72.754
73.511
74.266
75.019
75.771

2

thermocouple

3

4

5

6

Thermoelectric Voltage

25.202
25.995
26.790
27.587
28.386

29.186
29.988
30.791
31.595
32.400

33.207
34.014
34.822
35.630
36.439

37.248
38.058
38.867
39.677
40.486

41.296
42.105
42.913
43.721
44.529

45.335
46.141
46.946
47.751
48.554

49.356
50.157
50.958
51.757
52.555

53.351
54.147
54.941
55.734
56.526

57.317
58.107
58.895
59.682
60.468

61.253
62.036
62.818
63.598
64.377

65.155
65.931
66.705
67.478
68.248

69.017
69.784
70.548
71.311
72.072

72.830
73.586
74.341
75.095
75.847

3

25.281
26.075
26.870
27.667
28.466

29.266
30.068
30.871
31.676
32.481

33.287
34.095
34.902
35.711
36.520

37.329
38.139
38.948
39.758
40.567

41.377
42.185
42.994
43.802
44.609

45.416
46.222
47.027
47.831
48.634

49.436
50.238
51.038
51.837
52.634

53.431
54.226
55.021
55.814
56.606

57.396
58.186
58.974
59.761
60.547

61.331
62.114
62.896
63.676
64.455

65.233
66.008
66.782
67.555
68.325

69.094
69.860
70.625
71.387
72.147

72.906
73.662
74.417
75.170
75.922

4

25.360
26.154
26.950
27.747
28.546

29.346
30.148
30.952
31.756
32.562

33.368
34.175
34.983
35.792
36.601

37.410
38.220
39.029
39.839
40.648

41.457
42,266
43.075
43.883
44.690

45.497
46.302
47.107
47.911
48.715

49.517
50.318
51.118
51.916
52.714

53.510
54.306
55.100
55.893
56.685

57.475
58.265
59.053
59.839
60.625

61.409
62.192
62.974
63,754
64.533

65.310
66.086
66.860
67.632
68.402

69.171
69.937
70.701
71.463
72.223

72.981
73.738
74.492
75.245
75.997

5

25.440
26.233
27.029
27.827
28.626

29.427
30.229
31.032
31.837
32.642

33.449
34.256
35.064
35.873
36.682

37.491
38.300
39.110
39.920
40.729

41.538
42.347
43.156
43.963
44.771

45.577
46.383
47.188
47.992
48.795

49.597
50.398
51.197
51.996
52.794

53.590
54.385
55.179
55.972
56.764

57.554
58.343
59.131
59.918
60.704

61.488
62.271
63.052
63.832
64.611

65.388
66.163
66.937
67.709
€8.479

69.247
70.013
70.777
71.539
72.299

73.057
73.813
74.567
75.320
76.072

6

7
in mv

25.519
26.313
27.109
27.907
28.706

29.507
30.309
31.112
31.917
32.723

33.529
34.337
35.145
35.954
36.763

37.572
38.381
39.191
40.001
40.810

41.619
42.428
43.236
44.044
44.851

45.658
46.463
47.268
48.072
48.875

49.677
50.478
51.277
52.076
52.873

53.670
54.465
55.259
56.051
56.843

57.633
58.422
59.210
59.997
60.782

61.566
62.349
63.130
63.910
64.689

65.465
66.241
67.014
67.786
68.556

69.324
70.090
70.854
71.615
72.375

73.133
73.889
74.643
75.395
76.147

7

25.598
26.392
27.189
27.986
28.786

29.587
30.389
31.193
31.998
32.803

33.610
34.418
35.226
36.034
36.843

37.653
38.462
39.272
40.082
40.891

41.700
42.509
43.317
44.125
44.932

45.738
46.544
47.349
48.152
48.955

49.757
50.558
51.357
52.156
52.953

53.749
54.544
55.338
56.131
56.922

57.712
58.501
59.289
60.075
60.860

61.644
62.427
€3.208
63.988
64.766

65.543
66.318
67.092
67.863
68.633

69.401
70.166
70.930
71.692
72.451

73.208
73.964
74.718
75.471
76.223

25.678
26.472
27.268
28.066
28.866

29.667
30.470
31.273
32.078
32.884

33.691
34.498
35.307
36.115
36.924

37.734
38.543
39.353
40.163
40.972

41.781
42.590
43.398
44.206
45.013

45.819
46.624
47.429
48.233
49.035

49.837
50.638
51.437
52.236
53.033

53.829
54.624
55.417
56.210
57.001

57.791
58.580
59.367
60.154
60.939

61.723
62.505
63.286
64.066
64.844

65.621
66.396
67.169
67.940
68.710

69.477
70.243
71.006
71.768
72.527

73.284
74.040
74.793
75.546
76.298

9

10

25.75
26.55
27.34
28.14
28.94

29.74
30.55
31.35
32.15
32.96

33.77
34.57
35.38
36.19
37.00

37.81
38.62
39.43
40.24
41.05

41.86
42.67
43.47
44.28
45.09

45.90
46.70
47.50
48.31
49.11

49.91
50.71
51.51
52.31
53.11

53.90
54.70
55.49
56.28
57.08

57.87
58.65
59.44
60.23
61.01

61.80
62.58
63.36
64.14
64.92

65.69
66.47
67.24
68.01
68.78

69.55
70.31
71.08
71.84
72.60

73.36
74.11
74.86
75.62
76.37

10

ITS-90 Table for type J

oF

=340
=330
=320
=310
-300

-290
-280
=270
-260
=250

-240
=230
-220
=210
=200

=190
-180
-170
-160
-150

-140
-130
=120
-110
=100

-90
-80
-70
-60
=50

-40
=30
-20
-10

oF
ITS-
oF

10
20
30
40

50
60
70
80
20

100
110
120
130
140

iso
160
170
180
190

oF

-10 -9 -8
-8.030 -8.019 -8.008
-7.915 -7.903 -7.890
-7.791 -7.778 =7.765
-7.659 -7.645 -7.632
-7.519 -7.505 -7.491
-7.373 =-7.357 -7.342
-7.219 -7.203 -7.187
-7.058 ~7.041 -7.025
-6.890 -6.873 -6.856
-6.716 -6.699 -6.681
-6.536 -6.518 -6.500
-6.351 -6.332 -6.313
-6.159 -6.140 -6.120
-5.962 -5.942 -5.922
-5.760 -5.740 -5.719
-5.553 -5.532 -5.511
-5.341 -5.320 -5.298
-5.125 -5.103 -5.081
-4.903 -4.881 -4.859
-4.678 -4.655 -4.633
-4.449 -4.425 -4.402
-4.215 -4.192 -4.168
-3.978 -3.954 -3.930
-3.737 -3.713 -3.688
-3.493 -3.468 -3.443
-3.245 -3.220 -3.195
~2.994 -2.969 =-2.943
-2.740 -2.714 -2.689
-2.483 -2.457 -2.431
-2.223 -2.197 =-2.171
-1.961 -1.934 -1.908
-1.695 -1.669 -1.642
-1.428 -1.401 -1.374
-1.158 -1.131 -1.104

-10 -9 -8
90 Table for type J

o 1 2
-0.886 -0.858 ~0.831
-0.611 -0.583 -0.556
-0.334 -0.307 -0.279
-0.056 -0.028 0.000

0.225 0.253 0.281
0.507 0.535 0.563
0.791 0.819 0.848
1.076 1.105 1.134
1.364 1.392 1.421
1.652 1.681 1.710
1.942 1.972 2.001
2.234 2.263 2.292
2.527 2.556 2.585
2.821 2.850 2.880
3.116 3.145 3.175
3.412 3.442 3.471
3.709 3.739 3.769
4.007 4.037 4.067
4.306 4.336 4.366
4.606 4.636 4.666
[} 1 2

thermocouple
-7 -6 -5 -4
Thermoelectric Voltage
-8.095 -8.085 -8.074
-7.996 -7.985 =7.973 -7.962
-7.878 -7.866 -7.854 -7.841
-7.752 =-7.739 -7.726 -7.713
-7.618 -7.604 -7.590 =7.576
~7.476 -7.462 ~7.447 -7.432
-7.327 -7.312 -7.296 -7.281
-7.171 =7.155 -7.139 -7.123
-7.008 -6.991 -6.975 -6.958
-6.839 -6.821 -6.804 -6.787
-6.663 -6.645 -6.627 -6.609
-6.481 -6.463 -6.444 -6.426
~-6.294 -6.275 -6.256 -6.236
-6.101 ~-6.081 -6.061 -6.042
-5.902 -5.882 -5.862 -5.842
-5.699 -5.678 -5.657 -5.637
-5.490 -5.469 -5.448 -5.426
-5.277 -5.255 -5.233 -5.212
-5.059 -5.037 -5.015 -4.992
-4.836 -4.814 -4.791 -4.769
-4.610 -4.587 -4.564 -4.541
-4.379 -4.356 -4.332 -4.309
-4.144 -4.121 -4.097 -4.073
-3.906 -3.882 -3.858 -3.834
~3.664 -3.640 -3.615 -3.591
-3.419 -3.394 -3.369 -3.344
=3.170 -3.145 -3.120 -3.095
-2.918 -2.893 -2.867 -2.842
-2.663 -2.638 -2.612 -2.586
-2.405 -2.379 -2.353 =-2.327
-2.145 -2.118 -2.092 =-2.066
-1.881 -1.855 -1.828 -1.802
-1.615 -1.589 ~-1.562 =-1.535
-1.347 -1.320 -1.293 -1.266
-1.076 -1.049 -1.022 =-0.995
-7 -6 -5 -4
thermocouple
3 4 5 6
Thermoelectric Voltage
-0.803 ~0.776 -0.749 -0.721
-0.528 ~-0.501 -0.473 -0.445
-0.251 -0.223 -0.195 -0.168
0.028 0.056 0.084 0.112
0.309 0.337 0.365 0.394
0.592 0.620 0.649 0.677
0.876 ©0.905 0.933 0.962
1.162 1.191 1.220 1.249
1.450 1.479 1.508 1.537
1.739 1.768 1.797 1.826
2.030 2.059 2.088 2.117
2.322 2.351 2.380 2.409
2.615 2.644 2.673 2.703
2.909 2.938 2.968 2.997
3.204 3.234 3.264 3.293
3.501 3.531 3.560 3.590
3.798 3.828 3.858 3.888
4.097 4.127 4.157 4.187
4.396 4.426 4.456 4.486
4.696 4.726 4.757 4.787
3 4 5 6

-3
in mv

~8.063
-7.950
-7.829
-7.699
-7.562

-7.417
-7.265
=7.107
-6.941
-6.769

-6.591
-6.407
-6.217
-6.022
-5.821

-5.616
-5.405
-5.190
-4.970
-4.746

-4.518
-4.286
~4.050
-3.810
-3.566

-3.320
-3.070
-2.817
-2.560
-2.301

-2.040
=1.775
-1.508
-1.239
-0.967

=3

7
in mv

-0.694
-0.418
-0.140
0.140
0.422

0.705
0.991
1.277
1.566
1.855

2.146
2.439
2.732
3.027
3.323

3.620
3.918
4.217
4.516
4.817

7

-8.052
-7.938
-7.816
-7.686
-7.548

-7.403
=7.250
-7.090
-6.924
-6.752

-6.573
-6.388
-6.198
-6.002
-5.801

-5.595
-5.384
=5.168
-4.948
-4.724

-4.495
-4.262
-4.026
-3.786
-3.542

-3.295
-3.044
-2.791
-2.535
-2.275

-2.013
-1.749
-1.482
-1.212
-0.940

-2

-0.666
-0.390
-0.112
0.168
0.450

0.734
1.019
1.306
1.594
1.884

2.175
2.468
2.762
3.057
3.353

3.650
3.948
4.246
4.546
4.847

SECTION 1

-8.041
-7.927
-7.804
-7.672
-7.534

-7.388
~-7.234
=7.074
~-6.907
-6.734

~6.555
-6.370
-6.179
-5.982
-5.781

-5.574
-5.363
=5.146
-4.926
-4.701

-4.472
-4.239
-4.002
~3.761
=3.517

-3.270
-3.0192
-2.766
-2.509
-2.249

-1.987
-1.722
=1.455
-1.185
=0.913

-1

~-0.639
-0.362
-0.084
0.196
0.478

0.762
1.048
1.335
1.623
1.913

2.205
2.497
2.791
3.086
3.382

3.679
3.977
4.276
4.576
4.877

9

-8.03
-7.91
-7.79
=7.65
-7.51

=7.37
-7.21
=7.05
-6.89
-6.71

-6.53
-6.35
-6.15
-5.96
-5.76

-5.55
-5.34
=5.12
-4.90
-4.67

-4.44
-4.21
-3.97
-3.73
-3.49

-3.24
-2.99
-2.74
-2.48
-2.22

-1.96
-1.69
=-1.42
-1.15
-0.88

10

-0.61
=-0.33
-0.05
0.22
0.50

0.79
1.07
1.36
1.65
1.94

2.23
2.52
2.82
3.11
3.41

3.70
4.00
4.30
4.60
4.90

10



oe-I

oF

200
210
220
230
240

250
260
270
280
290

300
310
320
330
340

350
360
370
380
390

400
410
420
430
440

450
460
470
480
490

500
510
520
530
540

550
560
570
580
590

600
610
620
630
640

650
660
670
680
690

700
710
720
730
740

750
760
770
780
790

oF

(4]

4.907
5.209
5.511
5.814
6.117

6.421
6.726
7.031
7.336
7.642

7.949
8.255
8.562
8.869
9.177

9.485
9.793
10.101
10.409
10.717

11.025
11.334
11.642
11.951
12.260

12.568
12.877
13.185
13.494
13.802

14.110
14.418
14.727
15.035
15.343

15.650
15.958
16.266
16.573
16.881

17.188
17.495
17.802
18.109
18.416

18.722
19.029
19.336
19.642
19.949

20.255
20.561
20.868
21.174
21.480

21.787
22.093
22.400
22.706
23.013

[}

4.937
5.239
5.541
5.844
6.147

6.452
6.756
7.061
7.367
7.673

7.979
8.286
8.593
8.900
9.208

9.515
9.823
10.131
10.440
10.748

11.056
11.365
11.673
11.982
12.290

12.599
12.907
13.216
13.524
13.833

14.141
14.449
14.757
15.065
15.373

15.681
15.989
16.296
16.604
16.911

17.219
17.526
17.833
18.140
18.446

18.753
19.060
19.366
19.673
19.979

20.286
20.592
20.898
21.205
21.511

21.817
22.124
22.430
22.737
23.044

1

4.967
5.269
5.571
5.874
6.178

6.482
6.787
7.092
7.398
7.704

8.010
8.317
8.624
8.931
9.238

9.546
9.854
10.162
10.470
10.779

11.087
11.396
11.704
12.013
12.321

12.630
12.938
13.247
13.555
13.864

14.172
14.480
14.788
15.096
15.404

15.712
16.020
16.327
16.635
16.942

17.249
17.556
17.863
18.170
18.477

18.784
19.090
19.397
19.704
20.010

20.316
20.623
20.929
21.235
21.542

21.848
22.154
22.461
22.768
23.074

2

ITS-90 Table for type J thermocouple
2

4

5

6

7

Thermoelectric Voltage in mV

4.997
5.299
5.602
5.905
6.208

6.512
6.817
7.122
7.428
7.734

8.041
8.347
8.654
8.962
9.269

9.577
9.885
10.193
10.501
10.810

11.118
11.426
11.735
12.044
12.352

12.661
12.969
13.278
13.586
13.894

14.203
14.511
14.819
15.127
15.435

15.743
16.050
16.358
16.665
16.973

17.280
17.587
17.894
18.201
18.508

18.814
19.121
19.428
19.734
20.041

20.347
20.653
20.960
21.266
21.572

21.879
22.185
22.492
22.798
23.105

3

5.028
5.329
5.632
5.935
6.239

6.543
6.848
7.153
7.459
7.765

8.071
8.378
8.685
8.992
9.300

9.608
9.916
10.224
10.532
10.840

11.149
11.457
11.766
12.074
12.383

12.691
13.000
13.308
13.617
13.925

14.233
14.542
14.850
15.158
15.466

15.773
16.081
16.389
16.696
17.003

17.311
17.618
17.925
18.232
18.538

18.845
19.152
19.458
19.765
20.071

20.378
20.684
20.990
21.297
21.603

21.909
22.216
22.522
22.829
23.136

4

5.058
5.360
5.662
5.965
6.269

6.573
6.878
7.184
7.489
7.795

8.102
8.409
8.716
9.023
9.331

9.639
9.947
10.255
10.563
10.871

11.180
11.488
11.797
12.105
12.414

12.722
13.031
13.339
13.648
13.956

14.264
14.573
14.881
15.189
15.496

15.804
16.112
16.419
16.727
17.034

17.341
17.649
17.955
18.262
18.569

18.876
19.182
19.489
19.795
20.102

20.408
20.715
21.021
21.327
21.634

21.940
22.246
22.553
22.860
23.166

5

5.088
5.390
5.692
5.996
6.299

6.604
6.909
7.214
7.520
7.826

8.133
8.439
8.747
9.054
9.362

9.669
9.977
10.285
10.594
10.902

11.211
11.519
11.828
12.136
12.445

12.753
13.062
13.370
13.679
13.987

14.295
14.603
14.911
15.219
15.527

15.835
16.143
16.450
16.758
17.065

17.372
17.679
17.986
18.293
18.600

18.906
19.213
19.520
19.826
20.132

20.439
20.745
21.052
21.358
21.664

21.971
22.277
22.584
22.890
23.197

6

5.118
5.420
5.723
6.026
6.330

6.634
6.939
7.245
7.550
7.857

8.163
8.470
8.777
9.085
9.392

9.700
10.008
10.316
10.625
10.933

11.241
11.550
11.858
12.167
12.476

12.784
13.093
13.401
13.709
14.018

14.326
14.634
14.942
15.250
15.558

15.866
16.173
16.481
16.788
17.096

17.403
17.710
18.017
18.324
18.630

18.937
19.244
19.550
19.857
20.163

20.469
20.776
21.082
21.389
21.695

22.001
22.308
22.614
22.921
23.228

7

5.148
5.450
5.753
6.056
6.360

6.665
6.970
7.275
7.581
7.887

8.194
8.501
8.808
9.115
9.423

9.731
10.039
10.347
10.655
10.964

11.272
11.581
11.889
12.198
12.506

12.815
13.123
13.432
13.740
14.049

14.357
14.665
14.973
15.281
15.589

15.897
16.204
16.512
16.819
17.126

17.434
17.741
18.048
18.354
18.661

18.968
19.274
19.581
19.887
20.194

20.500
20.806
21.113
21.419
21.726

22.032
22.338
22.645
22.952
23.258

8

5.178
5.480
5.783
6.087
6.391

6.695
7.000
7.306
7.612
7.918

8.225
8.532
8.839
9.146
9.454

9.762
10.070
10.378
10.686
10.995

11.303
11.612
11.920
12.229
12.537

12.846
13.154
13.463
13.771
14.079

14.388
14.696
15.004
15.312
15.620

15.927
16.235
16.542
16.850
17.157

17.464
17.771
18.078
18.385
18.692

18.998
19.305
19.612
19.918
20.224

20.531
20.837
21.143
21.450
21.756

22.063
22.369
22.676
22.982
23.289

9

10

5.20
5.51
5.81
6.11
6.42

6.72
7.03
7.33
7.64
7.94

8.25
8.56
8.86
9.17
9.48

9.79
10.10
10.40
10.71
11.02

11.33
11.64
11.95
12.26
12.56

12.87
13.18
13.49
13.80
14.11

14.41
14.72
15.03
15.34
15.65

15.95
16.26
16.57
16.88
17.18

17.49
17.80
18.1¢0
18.41
18.72

19.02
19.33
19.64
19.94
20.25

20.56
20.86
21.17
21.48
21.78

22.09
22.40
22.70
23.01
23.32

10

oF

800
810
820
830
840

850
860
870
880
890

9200
910
920
930
940

950
960
970
980
990

1000
1010
1020
1030
1040

1050
1060
1070
1080
1090

1100
1110
1120
1130
1140

1150
1160
1170
1180
1190

1200
1210
1220
1230
1240

1250
1260
1270
1280
1290

1300
1310
1320
1330
1340

1350
1360
1370
1380
1390

oF

0

23.320
23.627
23.934
24.241
24.549

24.856
25.164
25.473
25.781
26.090

26.400
26.710
27.020
27.330
27.642

27.953
28.266
28.579
28.892
29.206

29.521
29.836
30.153
30.470
30.788

31.106
31.426
31.746
32.068
32.390

32.713
33.037
33.363
33.689
34.016

34.345
34.674
35.005
35.337
35.670

36.004
36.339
36.675
37.013
37.352

37.692
38.033
38.375
38.718
39.063

39.408
39.755
40.103
40.452
40.801

41.152
41.504
41.856
42.210
42.564

0

ITS-90 Table for type J
1

23.350
23.657
23.964
24.272
24.579

24.887
25.195
25.504
25.812
26.121

26.431
26.741
27.051
27.362
27.673

27.985
28.297
28.610
28.923
29.238

29.552
29.868
30.184
30.502
30.819

31.138
31.458
31.778
32.100
32.422

32.746
33.070
33.395
33.722
34.049

34.378
34.707
35.038
35.370
35.703

36.037
36.373
36.709
37.047
37.386

37.726
38.067
38.409
38.753
39.097

39.443
39.790
40.138
40.487
40.836

41.187
41.539
41.892
42.245
42.599

1

2

23.381
23.688
23.995
24.303
24.610

24.918
25.226
25.534
25.843
26.152

26.462
26.772
27.082
27.393
27.704

28.016
28.328
28.641
28.955
29.269

29.584
29.900
30.216
30.533
30.851

31.170
31.490
31.811
32.132
32.455

32.778
33.102
33.428
33.754
34.082

34.411
34.740
35.071
35.403
35.736

36.071
36.406
36.743
37.081
37.420

37.760
38.101
38.444
38.787
39.132

39.478
39.825
40.173
40.522
40.872

41.222
41.574
41.927
42.281
42.635

2

thermocouple
3 4

5

6

Thermoelectric Voltage

23.412
23.719
24.026
24.333
24.641

24.949
25.257
25.565
25.874
26.183

26.493
26.803
27.113
27.424
27.735

28.047
28.359
28.672
28.986
29.301

29.616
29,931
30.248
30.565
30.883

31.202
31.522
31.843
32.164
32.487

32.810
33.135
33.460
33.787
34.115

34.444
34.773
35.104
35.437
35.770

36.104
36.440
36.777
37.114
37.454

37.794
38.135
38.478
38.822
39.166

39.512
39.859
40.207
40.556
40.907

41.258
41.610
41.962
42.316
42.670

3

23.442
23.749
24.057
24.364
24.672

24.979
25.288
25.596
25.905
26.214

26.524
26.834
27.144
27.455
27.766

28.078
28.391
28.704
29.018
29.332

29.647
29.963
30.279
30.597
30.915

31.234
31.554
31.875
32.196
32.519

32.843
33.167
33.493
33.820
34.148

34.476
34.806
35.138
35.470
35.803

36.138
36.473
36.810
37.148
37.488

37.828
38.169
38.512
38.856
39.201

39.547
39.894
40.242
40.591
40.942

41.293
41.645
41.998
42.351
42.706

4

23.473
23.780
24.087
24.395
24.702

25.010
25.318
25.627
25.936
26.245

26.555
26.865
27.175
27.486
27.797

28.109
28.422
28.735
29.049
29.363

29.679
29.995
30.311
30.629
30.947

31.266
31.586
31.907
32.229
32.551

32.875
33.200
33.526
33.853
34.180

34.509
34.840
35.171
35.503
35.837

36.171
36.507
36.844
37.182
37.522

37.862
38.204
38.546
38.890
39.235

39.582
39.929
40.277
40.626
40.977

41.328
41.680
42.033
42.387
42.741

5

23.504
23.811
24.118
24.426
24.733

25.041
25.349
25.658
25.967
26.276

26.586
26.896
27.206
27.517
27.829

28.141
28.453
28.767
29.080
29.395

29.710
30.026
30.343
30.660
30.979

31.298
31.618
31.939
32.261
32.584

32.908
33.232
33.558
33.885
34.213

34.542
34.873
35.204
35.536
35.870

36.205
36.541
36.878
37.216
37.556

37.896
38.238
38.581
38.925
39.270

39.616
39.964
40.312
40.661
41.012

41.363
41.715
42.068
42.422
42.777

6

7
in mv

23.535
23.842
24.149
24.456
24.764

25.072
25.380
25.689
25.998
26.307

26.617
26.927
27.237
27.548
27.860

28.172
28.485
28.798
29.112
29.426

29.742
30.058
30.375
30.692
31.011

31.330
31.650
31.971
32.293
32.616

32.940
33.265
33.591
33.918
34.246

34.575
34.906
35.237
35.570
35.903

36.238
36.574
36.912
37.250
37.590

37.930
38.272
38.615
38.959
39.305

39.651
39.998
40.347
40.696
41.047

41.398
41.751
42.104
42.458
42.812

7

23.565
23.872
24.180
24.487
24.795

25.103
25.411
25.720
26.028
26.338

26.648
26.958
27.268
27.579
27.891

28.203
28.516
28.829
29.143
29.458

29.773
30.089
30.406
30.724
31.043

31.362
31.682
32.003
32.325
32.648

32.973
33.298
33.624
33.951
34.279

34.608
34.939
35.270
35.603
35.937

36.272
36.608
36.945
37.284
37.624

37.964
38.306
38.650
38.994
39.339

39.686
40.033
40.382
40.731
41.082

41.433
41.786
42.139
42.493
42.848

8

23.596
23.903
24.210
24.518
24.826

25.134
25.442
25.750
26.059
26.369

26.679
26.989
27.299
27.610
27.922

28.234
28.547
28.861
29.175
29.489

29.805
30.121
30.438
30.756
31.074

31.394
31.714
32.035
32.358
32.681

33.005
33.330
33.656
33.984
34.312

34.641
34.972
35.304
35.636
35.970

36.305
36.642
36.979
37.318
37.658

37.999
38.341
38.684
39.028
39.374

39.720
40.068
40.417
40.766
41.117

41.469
41.821
42.174
42.528
42.883

9

10

23.62
23.93
24.24
24.54
24.85

25.16
25.47
25.78
26.09
26.40

26.71
27.02
27.33
27.64
27.95

28.26
28.57
28.89
29.20
29.52

29.83
30.15
30.47
30.78
31.10

31.42
31.74
32.06
32.39
32.71

33.03
33.36
33.68
34.01
34.34

34.67
35.00
35.33
35.67
36.00

36.33
36.67
37.01
37.35
37.69

38.03
38.37
38.71
39.06
39.40

39.75
40.10
40.45
40.80
41.15

41.50
41.85
42.21
42.56
42.91

10
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Le-1

ITS-90 Table for type J

oF

1400
1410
1420
1430
1440

1450
1460
1470
1480
1490

1500
1510
1520
1530
1540

1550
1560
1570
1580
1590

1600
1610
1620
1630
1640

1650
1660
1670
1680
1690

1700
1710
1720
1730
1740

1750
1760
1770
1780
1790

1800
1810
1820
1830
1840

1850
1860
1870
1880
1890

1900
1910
1920
1930
1940

1950
1960
1970
1980
1990

oF

(1]

42.919
43.274
43.631
43.988
44.346

44.705
45.064
45.423
45.782
46.141

46.500
46.858
47.216
47.574
47.931

48.288
48.644
48.999
49.353
49.707

50.060
50.411
50.762
51.112
51.460

51.808
52.154
52.500
52.844
53.188

53.530
53.871
54.211
54.550
54.888

55.225
55.561
55.896
56.230
56.564

56.896
57.227
57.558
57.888
58.217

58.545
58.872
59.199
59.526
59.851

60.177
60.501
60.826
61.149
61.473

61.796
62.118
62.441
62.763
63.085

[}

1

42.954
43.310
43.667
44.024
44.382

44.741
45.099
45.458
45.818
46.177

46.535
46.894
47.252
47.610
47.967

48.324
48.679
49.034
49.389
49.742

50.095
50.446
50.797
51.147
51.495

51.843
52.189
52.534
52.879
53.222

53.564
53.905
54.245
54.584
54.922

55.259
55.595
55.930
56.264
56.597

56.929
57.260
57.591
57.920
58.249

58.578
58.905
59.232
59.558
59.884

60.209
60.534
60.858
61.182
61.505

61.828
62.151
62.473
62.795
63.117

1

2

42.990
43.346
43.702
44.060
44.418

44.777
45.135
45.494
45.853
46.212

46.571
46.930
47.288
47.646
48.003

48.359
48.715
49.070
49.424
49.778

50.130
50.481
50.832
51.181
51.530

51.877
52.224
52.569
52.913
53.256

53.598
53.939
54.279
54.618
54.956

55.293
55.628
55.963
56.297
56.630

56.962
57.293
57.624
57.953
58.282

58.610
58.938
59.265
59.591
59.916

60.242
60.566
60.890
61.214
61.537

61.860
62.183
62.505
62.827
63.149

2

thermocouple

3

4

5

6

Thermoelectric Voltage

43.025
43.381
43.738
44.096
44.454

44.812
45.171
45.530
45.889
46.248

46.607
46.966
47.324
47.681
48.038

48.395
48.750
49.108
49.460
49.813

50.165
50.517
50.867
51.216
51.565

51.912
52.258
52.603
52.947
53.290

53.632
53.973
54.313
54.652
54.990

55.326
55.662
55.997
56.330
56.663

56.995
57.326
57.657
57.986
58.315

58.643
58.971
59.297
59.623
59.949

60.274
60.599
60.923
61.246
61.570

61.893
62.215
62.537
62.860
63.181

3

43.061
43.417
43.774
44.131
44.490

44.848
45.207
45.566
45.925
46.284

46.643
47.001
47.359
47.717
48.074

48.430
48.786
49.141
49.495
49.848

50.200
50.552
50.902
51.251
51.599

51.947
52.293
52.638
52.982
53.325

53.667
54.007
54.347
54.686
55.023

55.360
55.695
56.030
56.364
56.697

57.028
57.360
57.690
58.019
58.348

58.676
59.003
59.330
59.656
59.982

60.307
60.631
60.955
61.279
61.602

61.925
62.247
62.570
62.892
63.214

4

43.096
43.452
43.809
44.167
44.525

44.884
45.243
45.602
45.961
46.320

46.679
47.037
47.395
47.753
48.110

48.466
48.822
49.176
49.530
49.883

50.235
50.587
50.937
51.286
51.634

51.981
52.327
52.672
53.016
53.359

53.701
54.041
54.381
54.719
55.057

55.393
55.729
56.063
56.397
56.730

57.062
57.393
57.723
58.052
58.381

58.709
59.036
59.363
59.689
60.014

60.339
60.663
60.987
61.311
61.634

61.957
62.280
62.602
62.924
63.246

5

43.132
43.488
43.845
44.203
44.561

44.920
45.279
45.638
45.997
46.356

46.715
47.073
47.431
47.788
48.145

48.502
48.857
49.212
49.566
49.919

50.271
50.622
50.972
51.321
51.669

52.016
52.362
52.707
53.050
53.393

53.735
54.075
54.415
54.753
55.091

55.427
55.762
56.097
56.430
56.763

57.095
57.426
57.756
58.085
58.414

58.741
59.069
59.395
59.721
60.047

60.371
60.696
61.020
61.343
61.667

61.989
62.312
62.634
62.956
63.278

6

7
in mv

43.167
43.524
43.881
44.239
44.597

44.956
45.315
45.674
46.033
46.392

46.751
47.109
47.467
47.824
48.181

48.537
48.893
49.247
49.601
49.954

50.306
50.657
51.007
51.356
51.704

52.051
52.396
52.741
53.085
53.427

53.769
54.109
54.449
54.787
55.124

55.461
55.796
56.130
56.464
56.796

57.128
57.459
57.789
58.118
58.446

58.774
59.101
59.428
59.754
60.079

60.404
60.728
61.052
61.376
61.699

62.022
62.344
62.666
62.988
63.310

7

43.203
43.559
43.917
44.275
44.633

44.992
45.351
45.710
46.069
46.428

46.786
47.145
47.503
47.860
48.217

48.573
48.928
49.283
49.636
49.989

50.341
50.692
51.042
51.391
51.738

52.085
52.431
52.776
53.119
53.462

53.803
54.143
54.483
54.821
55.158

55.494
55.829
56.164
56.497
56.829

57.161
57.492
57.822
58.151
58.479

58.807
59.134
59.460
59.786
60.112

60.436
60.761
61.085
61.408
61.731

62.054
62.376
62.699
63.020
63.342

43.239
43.595
43.953
44.310
44.669

45.028
45.387
45.746
46.105
46.464

46.822
47.181
47.538
47.896
48.252

48.608
48.964
49.318
49.672
50.024

50.376
50.727
51.077
51.425
51.773

52.120
52.465
52.810
53.153
53.496

53.837
54.177
54.516
54.855
55.192

55.528
55.863
56.197
56.530
56.863

57.194
57.525
57.855
58.184
58.512

58.840
59.167
59.493
59.819
60.144

60.469
60.793
61.117
61.440
61.763

62.086
62.409
62.731
63.053
63.374

9

10

43.27
43.63
43.98
44.34
44.70

45.06
45.42
45.78
46.14
46.50

46.85
47.21
47.57
47.93
48.28

48.64
48.99
49.35
49.70
50.06

50.41
50.76
51.11
51.46
51.80

52.15
52.50
52.84
53.18
53.53

53.87
54.21
54.55
54.88
55.22

55.56
55.89
56.23
56.56
56.89

57.22
57.55
57.88
58.21
58.54

58.87
59.19
59.52
59.85
60.17

60.50
60.82
61.14
61.47
61.79

62.11
62.44
62.76
63.08
63.40

10

ITS-90 Table for type J

oF

2000
2010
2020
2030
2040

2050
2060
2070
2080
2090

2100
2110
2120
2130
2140

2150
2160
2170
2180
2190

oF

o

63.406
63.728
64.049
64.370
64.691

65.012
65.333
65.654
65.974
66.295

66.615
66.935
67.255
67.575
67.895

68.214
68.534
68.853
69.171
69.490

[}

1

63.439
63.760
64.081
64.402
64.723

65.044
65.365
65.686
66.006
66.327

66.647
66.967
67.287
67.607
67.927

68.246
68.566
68.884
69.203
69.521

1

2

63.471
63.792
64.113
64.435
64.756

65.076
65.397
65.718
66.038
66.359

66.679
66.999
67.319
67.639
67.959

68.278
68.597
68.916
69.235
69.553

2

thermocouple

3

4

5

6

Thermoelectric Voltage

63.503
63.824
64.146
64.467
64.788

65.109
65.429
65.750
66.070
66.391

66.711
67.031
67.351
67.671
67.991

68.310
68.629
68.948
69.267

63.535
63.856
64.178
64.499
64.820

65.141
65.461
65.782
66.102
66.423

66.743
67.063
67.383
67.703
68.023

68.342
68.661
68.980
69.299

63.567
63.889
64.210
64.531
64.852

65.173
65.493
65.814
66.134
66.455

66.775
67.095
67.415
67.735
68.055

68.374
68.693
69.012
69.330

63.599
63.921
64.242
64.563
64.884

65.205
65.525
65.846
66.166
66.487

66.807
67.127
67.447
67.767
68.087

68.406
68.725
69.044
69.362

7
in mv

63.632
63.953
64.274
64.595
64.916

65.237
65.557
65.878
66.199
66.519

66.839
67.159
67.479
67.799
68.119

68.438
68.757
69.076
69.394

63.664
63.985
64.306
64.627
64.948

65.269
65.590
65.910
66.231
66.551

66.871
67.191
67.511
67.831
68.150

68.470
68.789
69.108
69.426

SECTION 1

63.696
64.017
64.338
64.659
64.980

65.301
65.622
65.942
66.263
66.583

66.903
67.223
67.543
67.863
68.182

68.502
68.821
69.139
69.458

10

63.72
64.04
64.37
64.69
65.01

65.33
65.65
65.97
66.29
66.61

66.93
67.25
67.57
67.89
68.21

68.53
68.85
69.17
69.49

10



ce-t

ITS-90 Table for type J

@C =10 -9 -8
-200 -8.095 -8.076 -8.057
-190 -7.890 -7.868 -7.846
-180 -7.659 -7.634 -7.610
-170 =-7.403 -7.376 -7.348
=160 -7.123 -7.094 -7.064
-150 -6.821 -6.790 -6.759
-140 -6.500 -6.467 -6.433
-130 -6.159 -6.124 -6.089
-120 -5.801 -5.764 =5.727
-110 -5.426 -5.388 -5.350
=100 -5.037 -4.997 -4.957

-90 -4.633 ~4.591 -4.550

-80 =-4.215 -4.173 =-4.130

-70 -3.786 -3.742 -3.698

-60 -3.344 -3.300 -3.255

-50 -2.893 -2.847 -2.801

-40 -2.431 -2.385 =-2.338

=30 -1.961 -1.913 -1.865

=20 -1.482 -1.433 -1.385

=10 -0.995 -0.946 -0.896

0 -0.501 -0.451 -0.401

eC -10 -9 -8

ITS-90 Table for type J

eC [} 1 2

0 0.000 0.050 0.101
10 0.507 0.558 0.609
20 1.019 1.071 1.122
30 1.537 1.589 1.641
40 2.059 2.111 2.164
50 2.585 2.638 2.691
60 3.116 3.169 3.222
70 3.650 3.703 3.757
80 4.187 4.240 4.294
90 4.726 4.781 4.835

100 5.269 5.323 5.378

110 5.814 5.868 5.923

120 6.360 6.415 6.470

130 6.909 6.964 7.019

140 7.459 7.514 7.569

150 8.010 8.065 8.120

160 8.562 8.618 8.673

170 9.115 9.171 9.226

180 9.669 9.725 9.780

190 10.224 10.279 10.335

200 10.779 10.834 10.890

210 11.334 11.389 11.445

220 11.889 11.945 12.000

230 12.445 12.500 12.556

240 13.000 13.056 13.111

250 13.555 13.611 13.666

260 14.110 14.166 14.221

270 14.665 14.720 14.776

280 15.219 15.275 15.330

290 15.773 15.829 15.884

300 16.327 16.383 16.438

310 16.881 16.936 16.991

320 17.434 17.489 17.544

330 17.986 18.041 18.097

340 18.538 18.594 18.649

aC o 1 2

thermocouple
-7 -6 -5 -4
Thermoelectric Voltage
-8.037 -8.017 -7.996 -7.976
-7.824 -7.801 -7.778 =7.755
-7.585 =7.559 -7.534 -7.508
-7.321 -7.293 -7.265 -7.237
-7.035 -7.005 -6.975 -6.944
-6.727 -6.695 -6.663 -6.631
-6.400 -6.366 -6.332 -6.298
-6.054 -6.018 -5.982 ~5.946
-5.690 -5.653 -5.616 -5.578
-5.311 -5.272 -5.233 -5.194
-4.917 -4.877 -4.836 -4.796
-4.509 -4.467 -4.425 -4.384
-4.088 -4.045 -4.002 -3.959
-3.654 -3.610 -3.566 -3.522
-3.210 -3.165 -3.120 -3.075
-2.755 -2.709 -2.663 -2.617
-2.291 -2,244 -2.197 -2.150
-1.818 -1.770 -1.722 -1.674
-1.336 -1.288 -1.239 -1.190
-0.847 -0.798 -0.749 ~-0.699
-0.351 -0.301 -0.251 -0.201
-7 -6 -5 -4
thermocouple
3 5 6
Thermoelectric Voltage
0.151 0.202 0.253 0.303
0.660 0.711 0.762 0.814
1.174 1.226 1.277 1.329
1.693 1.745 1.797 1.849
2.216 2.269 2.322 2.374
2.744 2.797 2.850 2.903
3.275 3.329 3.382 3.436
3.810 3.864 3.918 3.971
4.348 4.402 4.456 4.510
4.889 4.943 4.997 5.052
5.432 5.487 5.541 5.595
5.977 6.032 6.087 6.141
6.525 6.579 6.634 6.689
7.074 7.129 7.184 7.239
7.624 7.679 7.734 7.789
8.175 8.231 8.286 8.341
8.728 8.783 8.839 8.894
9.282 9.337 9.392 9.448
9.836 9.891 9.947 10.002
10.390 10.446 10.501 10.557
10.945 11.001 11.056 11.112
11.501 11.556 11.612 11.667
12.056 12.111 12.167 12.222
12.611 12.667 12.722 12.778
13.167 13.222 13.278 13.333
13.722 13.777 13.833 13.888
14.277 14.332 14.388 14.443
14.831 14.887 14.942 14.998
15.386 15.441 15.496 15.552
15.940 15.995 16.050 16.106
16.493 16.549 16.604 16.659
17.046 17.102 17.157 17.212
17.599 17.655 17.710 17.765
18.152 18.207 18.262 18.318
18.704 18.759 18.814 18.870
3 4 5 6

-3
in mv

=-7.955

-7.731
-7.482
-7.209
-6.914
-6.598

-6.263
-5.910
-5.541
-5.155
-4.755

-4.342
-3.916
-3.478
-3.029
-2.571

-2.103
~1.626
-1.142
-0.650
-0.151

-3

7
in mv

0.354
0.865
1.381
1.902
2.427

2.956
3.489
4.025
4.564
5.106

5.650
6.196
6.744
7.294
7.844

8.396
8.949
9.503
10.057
10.612

11.167
11.723
12.278
12.833
13.389

13.944
14.499
15.053
15.607
16.161

16.715
17.268
17.820
18.373
18.925

7

-2

-7.934

-7.707
-7.456
-7.181
-6.883
-6.566

-6.229
-5.874
-5.503
-5.116
-4.714

-4.300
-3.872
=3.434
-2.984
-2.524

=2.055
-1.578
-1.093
-0.600
-0.101

-2

0.405
0.916
1.433
1.954
2.480

3.009
3.543
4.079
4.618
5.160

5.705
6.251
6.799
7.349
7.900

8.452
9.005
9.559
10.113
10.668

11.223
11.778
12.334
12.889
13.444

13.999
14.554
15.109
15.663
16.216

16.770
17.323
17.876
18.428
18.980

8

-1

-7.912

-7.683
-7.429
-7.152
-6.853
-6.533

-6.194
-5.838
-5.465
-5.076
-4.674

-4.257
-3.829
-3.389
-2.938
-2.478

-2.008
-1.530
~1.044
-0.550
-0.050

-1

9

0.456
0.968
1.485
2.006
2.532

3.062
3.596
4.133
4.672
5.215

5.759
6.306
6.854
7.404
7.955

8.507
9.060
9.614
10.168
10.723

11.278
11.834
12.389
12.944
13.500

14.055
14.609
15.164
15.718
16.272

16.825
17.378
17.931
18.483
19.035

9

-7.89

-7.65
-7.40
-7.12
-6.82
-6.50

-6.15
-5.80
-5.42
=5.03
-4.63

-4.21
-3.78
~3.34
-2.89
~2.43

-1.96
-1.48
-0.99
-0.50

0.00

10

0.50
1.01
1.53
2.05
2.58

3.11
3.65
4.18
4.72
5.26

5.81
6.36
6.90
7.45
8.01

8.56
9.11
9.66
10.22
10.77

11.33
11.88
12.44
13.00
13.55

14.11
14.66
15.21
15.77
16.32

16.88
17.43
17.98
18.53
19.09

10

ITS-90 Table for type J

oC

350
360
370
380
390

400
410
420
430
440

450
460
470
480
490

500
510
520
530
540

550
560
570
580
590

600
610
620
630
640

650
660
670
680
690

700
710
720
730
740

750
760
770
780
790

800
810
820
830
840

850
860
870
880
890

900
910
920
930
940

950
960
970
980
990

#C

]

19.090
19.642
20.194
20.745
21.297

21.848
22.400
22.952
23.504
24.057

24.610
25.164
25.720
26.276
26.834

27.393
27.953
28.516
29.080
29.647

30.216
30.788
31.362
31.939
32.519

33.102
33.689
34.279
34.873
35.470

36.071
36.675
37.284
37.896
38.512

39.132
39.755
40.382
41.012
41.645

42.281
42.919
43.559
44.203
44.848

45.494
46.141
46.786
47.431
48.074

48.715
49.353
49.989
50.622
51.251

51.877
52.500
53.119
53.735
54.347

54.956
55.561
56.164
56.763
57.360

4]

19.146
19.697
20.249
20.800
21.352

21.903
22.455
23.007
23.559
24.112

24.665
25.220
25.775
26.332
26.889

27.449
28.010
28.572
29.137
29.704

30.273
30.845
31.419
31.997
32.577

33.161
33.748
34.338
34.932
35.530

36.131
36.736
37.345
37.958
38.574

39.194
39.818
40.445
41.075
41.708

42.344
42.983
43.624
44.267
44.913

45.559
46.205
46.851
47.495
48.138

48.779
49.417
50.052
50.685
51.314

51.940
52.562
53.181
53.796
54.408

55.016
55.622
56.224
56.823
57.419

1

2

19.201
19.753
20.304
20.855
21.407

21.958
22.510
23.062
23.614
24.167

24.721
25.275
25.831
26.387
26.945

27.505
28.066
28.629
29.194
29.761

30.330
30.902
31.477
32.055
32.636

33.219
33.807
34.397
34.992
35.590

36.191
36.797
37.406
38.019
38.636

39.256
39.880
40.508
41.138
41.772

42.408
43.047
43.688
44.332
44.977

45.624
46.270
46.915
47.560
48.202

48.843
49.481
50.116
50.748
51.377

52.002
52.624
53.243
53.857
54.469

55.077
55.682
56.284
56.883
57.479

2

thermocouple

3

4

5

6

Thermoelectric Voltage

19.256
19.808
20.359
20.911
21.462

22.014
22.565
23.117
23.670
24.223

24.776
25.331
25.886
26.443
27.001

27.561
28.122
28.685
29.250
29.818

30.387
30.960
31.535
32.113
32.694

33.278
33.866
34.457
35.051
35.650

36.252
36.858
37.467
38.081
38.698

39.318
39.943
40.570
41.201
41.835

42.472
43.111
43.752
44.396
45.042

45.688
46.334
46.980
47.624
48.267

48.907
49.544
50.179
50.811
51.439

52.064
52.686
53.304
53.919
54.530

55.138
55.742
56.344
56.942
57.538

3

19.311
19.863
20.414
20.966
21.517

22.069
22.620
23.172
23.725
24.278

24.832
25.386
25.942
26.499
27.057

27.617
28.178
28.741
29.307
29.874

30.444
31.017
31.592
32.171
32.752

33.337
33.925
34.516
35.111
35.710

36.312
36.918
37.528
38.142
38.760

39.381
40.005
40.633
41.265
41.899

42.536
43.175
43.817
44.461
45.107

45.753
46.399
47.044
47.688
48.331

48.971
49.608
50.243
50.874
51.502

52.127
52.748
53.366
53.980
54.591

55.198
55.803
56.404
57.002
57.597

4

19.366
19.918
20.469
21.021
21.572

22.124
22.676
23.228
23.780
24.333

24.887
25.442
25.998
26.555
27.113

27.673
28.234
28.798
29.363
29.931

30.502
31.074
31.650
32.229
32.810

33.395
33.984
34.575
35.171
35.770

36.373
36.979
37.590
38.204
38.822

39.443
40.068
40.696
41.328
41.962

42.599
43.239
43.881
44.525
45.171

45.818
46.464
47.109
47.753
48.395

49.034
49.672
50.306
50.937
51.565

52.189
52.810
53.427
54.041
54.652

55.259
55.863
56.464
57.062
57.657

5

19.422
19.973
20.525
21.076
21.627

22.179
22.731
23.283
23.835
24.389

24.943
25.497
26.053
26.610
27.169

27.729
28.291
28.854
29.420
29.988

30.559
31.132
31.708
32.287
32.869

33.454
34.043
34.635
35.230
35.830

36.433
37.040
37.651
38.265
38.884

39.505
40.131
40.759
41.391
42.026

42.663
43,303
43.945
44.590
45.236

45.882
46.528
47.173
47.817
48.459

49.098
49.735
50.369
51.000
51.627

52.251
52.872
53.489
54.102
54.713

55.319
55.923
56.524
57.121
57.716

6

7
in mv

19.477
20.028
20.580
21.131
21.683

22.234
22.786
23.338
23.891
24.444

24.998
25.553
26.109
26.666
27.225

27.785
28.347
28.911
29.477
30.045

30.616
31.189
31.766
32.345
32.927

33.513
34.102
34.694
35.290
35.890

36.494
37.101
37.712
38.327
38.946

39.568
40.193
40.822
41.455
42.090

42.727
43.367
44.010
44.655
45.301

45.947
46.593
47.238
47.881
48.523

49.162
49.799
50.432
51.063
51.690

52.314
52.934
53.550
54.164
54.773

55.380
55.983
56.584
57.181
57.776

7

19.532
20.083
20.635
21.186
21.738

22.289
22.841
23.393
23.946
24.499

25.053
25.608
26.165
26.722
27.281

27.841
28.403
28.967
29.534
30.102

30.673
31.247
31.823
32.403
32.985

33.571
34.161
34.754
35.350
35.950

36.554
37.162
37.773
38.389
39.008

39.630
40.256
40.886
41.518
42.153

42.791
43.431
44.074
44.719
45.365

46.011
46.657
47.302
47.946
48.587

49.226
49.862
50.495
51.126
51.752

52.376
52.996
53.612
54.225
54.834

55.440
56.043
56.643
57.240
57.835

19.587
20.139
20.690
21.241
21.793

22.345
22.896
23.449
24.001
24.555

25.109
25.664
26.220
26.778
27.337

27.897
28.460
29.024
29.590
30.159

30.730
31.304
31.881
32.461
33.044

33.630
34.220
34.813
35.410
36.010

36.615
37.223
37.835
38.450
39.070

39.693
40.319
40.949
41.581
42.217

42.855
43.495
44.139
44.784
45.430

46.076
46.722
47.367
48.010
48.651

49.290
49.926
50.559
51.188
51.815

52.438
53.057
53.673
54.286
54.895

55.501
56.104
56.703
57.300
57.894

9

10

19.64
20.19
20.74
21.29
21.84

22.40
22.95
23.50
24.05
24.61

25.16
25.72
26.27
26.83
27.39

27.95
28.51
29.08
29.64
30.21

30.78
31.36
31.93
32.51
33.10

33.68
34.27
34.87
35.47
36.07

36.67
37.28
37.89
38.51
39.13

39.75
40.38
41.01
41.64
42.28

42.91
43.55
44.20
44.84
45.49

46.14
46.78
47.43
48.07
48.71

49.35
49.98
50.62
51.25
51.87

52.50
53.11
53.73
54.34
54.95

55.56
56.16
56.76
57.36
57.95

10

I NOLLO3S



€e-1

oC

1000
1010
1020
1030
1040

1050
1060
1070
1080
1090

1100
1110
1120
1130
1140

1150
1160
1170
1180
1190

8C

]

57.953
58.545
59.134
59.721
60.307

60.890
61.473
62.054
62.634
63.214

63.792
64.370
64.948
65.525
66.102

66.679
67.255
67.831
68.406
68.980

o

1

58.013
58.604
59.193
59.780
60.365

60.949
61.531
62.112
62.692
63.271

63.850
64.428
65.006
65.583
66.160

66.737
67.313
67.888
68.463
69.037

1

ITS-90 Table for type J
2

58.072
58.663
59.252
59.838
60.423

61.007
61.589
62.170
62.750
63.329

63.908
64.486
65.064
65.641
66.218

66.794
67.370
67.946
68.521
69.095

2

thermocouple

3

4

5

6

Thermoelectric Voltage

58.131
58.722
59.310
59.897
60.482

61.065
61.647
62.228
62.808
63.387

63.966
64.544
65.121
65.699
66.275

66.852
67.428
68.003
68.578
69.152

3

58.190
58.781
59.369
59.956
60.540

61.123
61.705
62.286
62.866
63.445

64.024
64.602
65.179
65.756
66.333

66.910
67.486
68,061
68.636
69.209

4

58.249
58.840
59.428
60.014
60.599

61.182
61.763
62.344
62.924
63.503

64.081
64.659
65.237
65.814
66.391

66.967
67.543
68.119
68.693
69.267

5

58.309
58.899
59.487
60.073
60.657

61.240
61.822
62.402
62.982
63.561

64.139
64.717
65.295
65.872
66.448

67.025
67.601
68.176
68.751
69.324

6

7
in mv

58.368
58.957
59.545
60.131
60.715

61.298
61.880
62.460
63.040
63.619

64.197
64.775
65.352
65.929
66.506

67.082
67.658
68.234
68.808
69.381

7

58.427
59.016
59.604
60.190
60.774

61.356
61.938
62.518
63.098
63.677

64.255
64.833
65.410
65.987
66.564

67.140
67.716
68.291
68.865
69.439

8

58.486
59.075
59.663
60.248
60.832

61.415
61.996
62.576
63.156
63.734

64.313
64.890
65.468
66.045
66.621

67.198
67.773
68.348
68.923
69.496

9

10

58.54
59.13
59.72
60.30
60.89

61.47
62.05
62.63
63.21
63.79

64.37
64.94
65.52
66.10
66.67

67.25
67.83
68.40
68.98
69.55

10

oF

-440
-430
=420
=410
-400

-390
=380
-370
=360
=350

-340
=330
=320
=310
=300

=290
-280
=270
-260
-250

-240
~230
-220
-210
=200

=190
-180
~170
-160
-150

=140
=130
=120
-110
-100

-90
-80
=70
-60
=50

-40
-30
=20
-10

[¢]

oF
ITS~

oF

10
20
30
40

50

70
80
90

100
110
120
130
140

ITS-90 Table for type K
-10 -9 -8
-6.456 -6.455 -6.454
~6.446 -6.445 -6.444
-6.431 -6.429 -6.427
-6.409 -6.406 -6.404
-6.380 -6.377 -6.373
-6.344 -6.340 -6.336
-6.301 -6.296 -6.292
-6.251 -6.246 -6.241
-6.195 -6.189 -6.183
-6.133 -6.126 -6.119
-6.064 -6.057 ~6.049
~5.989 -5.981 -5.973
-5.908 -5.900 -5.891
-5.822 -5.813 -5.804
-5.730 -5.720 -5.711
-5.632 -5.622 -5.612
-5.529 -5.519 -5.508
-5.421 ~5.410 -5.399
-5.308 -5.296 -5.285
-5.190 -5.178 -5.166
-5.067 -5.054 -5.042
-4.939 -4.926 -4.913
-4.806 -4.793 -4.779
-4.669 -4.655 -4.641
-4.527 -4.513 -4.498
-4.381 -4.366 -4.351
-4.231 -4.215 -4.200
-4.076 -4.060 -4.044
-3.917 -3.901 -3.885
-3.754 -3.738 -3.721
-3.587 -3.571 -3.554
-3.417 -3.400 -3.382
-3.243 -3.225 -3.207
-3.065 -3.047 -3.029
-2.884 -2.865 -2.847
-2.699 -2.680 -2.662
-2.511 -2.492 -2.473
-2.320 -2.301 -2.282
-2.126 ~-2.106 -2.087
-1.929 -1.909 -1.889
-1.729 -1.709 -1.689
-1.527 -1.507 ~1.486
-1.322 -1.301 -1.281
-1.114 -1.094 -1.073
-0.905 -0.883 -0.862
=10 -9 -8
90 Table for type K

[} 1 2
-0.692 -0.671 -0.650
-0.478 -0.457 -0.435
-0.262 -0.240 -0.218
-0.044 -0.022 0.000

0.176 0.198 0.220
0.397 0.419 0.441
0.619 0.642 0.664
0.843 0.865 0.888
1.068 1.090 1.113
1.294 1.316 1.339
1.521 1.543 1.566
1.749 1.771 1.794
1.977 2.000 2.023
2.207 2.230 2.253
2.436 2.459 2.483
1] 1 2

oF

thermocouple
-7 -6 -5 -4
Thermoelectric Voltage
-6.454 -6.453 -6.452 -6.451
-6.443 -6.441 -6.440 -6.438
-6.425 -6.423 -6.421 -6.419
~6.401 -6.398 -6.395 -6.392
~-6.370 -6.366 -6.363 -6.359
-6.332 -6.328 -6.323 -6.319
-6.287 -6.282 -6.277 -6.272
-6.235 -6.230 -6.224 -6.218
-6.177 =-6.171 -6.165 -6.158
-6.113 -6.106 -6.099 -6.092
-6.042 -6.035 -6.027 -6.020
~5.965 -5.957 -5.949 -5.941
~5.883 ~5.874 -5.866 -5.857
-5.795 =-5.786 -5.776 -5.767
-5.701 -5.691 -5.682 =-5.672
-5.602 -5.592 -5.581 -5.571
-5.497 -5.487 -5.476 -5.465
~-5.388 -5.377 -5.365 -5.354
-5.273 -5.261 -5.250 -5.238
-5.153 =-5.141 -5.129 =-5.117
-5.029 -5.016 -5.003 -4.991
-4.900 -4.886 -4.873 -4.860
-4.766 —-4.752 -4.738 -4.724
-4.627 -4.613 -4.599 -4.584
-4.484 -4.469 ~-4.455 -4.440
-4.336 -4.321 -4.306 -4.291
-4.185 -4.169 -4.154 -4.138
-4.029 -4.013 -3.997 -3.981
-3.869 -3.852 -3.836 -3.820
-3.705 -3.688 -3.671 -3.655
-3.537 -3.520 -3.503 -3.486
-3.365 -3.348 -3.330 -3.313
-3.190 -3.172 -3.154 -3.136
-3.011 -2.993 =-2.975 -2.957
-2.829 -2.810 -2.792 -2.773
-2.643 -2.624 -2.605 -2.587
-2.454 -2.435 -2.416 =-2.397
-2.262 =-2.243 -2.223 -2.204
-2.067 -2.048 -2.028 -2.008
-1.869 -1.850 -1.830 -1.810
~1.669 -1.649 -1.628 -1.608
-1.466 -1.445 -1.425 -1.404
-1.260 -1.239 -1.218 -1.198
-1.052 -1.031 -1.010 -0.989
-0.841 -0.820 -0.799 -0.778
-7 -6 -5 -4
thermocouple
3 4 5 6
Thermoelectric Voltage
-0.628 -0.607 -0.586 -0.564
-0.413 -0.392 -0.370 -0.349
-0.197 -0.175 -0.153 =0.131
0.022 0.044 0.066 0.088
0.242 0.264 0.286 0.308
0.463 0.486 0.508 0.530
0.686 0.709 0.731 0.753
0.910 0.933 0.955 0.978
1.136 1.158 1.181 1.203
1.362 1.384 1.407 1.430
1.589 1.612 1.635 1.657
1.817 1.840 1.863 1.886
2.046 2.069 2.092 2.115
2.276 2.298 2.321 2.344
2.506 2.529 2.552 2.575
3 4 5 6

=3
in mv

-6.450
-6.436
-6.416
-6.389
-6.355

-6.315
-6.267
-6.213
-6.152
-6.085

-6.012
-5.933
-5.848
-5.758
-5.662

-5.561
=5.454
-5.343
-5.226
-5.104

-4.978
-4.847
-4.711
-4.570
-4.425

-4.276
-4.123
-3.965
-3.803
-3.638

-3.468
-3.295
-3.119
~2.938
-2.755

-2.568
-2.378
-2.185
-1.988
-1.790

-1.588
-1.384
-1.177
-0.968
-0.756

-3

7
in mv

-0.543
-0.327
-0.109
0.110
0.330

0.552
0.776
1.000
1.226
1.453

1.680
1.909
2.138
2.367
2.598

7

-6.449
~6.435
-6.414
-6.386
-6.352

-6.310
-6.262
-6.207
-6.146
-6.078

-6.004
=5.925
-5.840
-5.749
~5.652

-5.550
-5.443
-5.331
-5.214
~5.092

-4.965
-4.833
-4.697
-4.556
-4.411

-4.261
-4.107
-3.949
-3.787
-3.621

-3.451
-3.278
-3.101
-2.920
-2.736

-2.549
-2.359
-2.165
-1.969
-1.770

-1.568
-1.363
-1.156
-0.947
~0.735

-2

-0.521
-0.305
-0.088
0.132
0.353

0.575
0.798
1.023
1.249
1.475

1.703
1.931
2.161
2.390
2.621

8

SECTION 1

-1

-6.448
-6.433
-6.411
-6.383
-6.348

-6.306
-6.257
-6.201
-6.139
-6.071

-5.997
-5.917
-5.831
-5.739
-5.642

-5.540
-5.432
-5.320
-5.202
-5.079

-4.952
-4.820
-4.683
~4.542
-4.396

-4.246
-4.091
-3,933
-3.771
-3.604

-3.434
-3.260
-3.083
-2.902
-2.718

-2.530
-2.339
~2.146
-1.949
-1.749

-1.547
-1.343
-1.135
-0.926
-0.714

-1

-0.500
~0.284
-0.066
0.154
0.375

0.597
0.821
1.045
1.271
1.498

1.726
1.954
2.184
2.413
2.644

9

-6.44
-6.43
-6.40
-6.38
-6.34

-6.30
-6.25
~6.19
-6.13
-6.06

-5.98
-5.90
-5.82
=5.73
-5.63

-5.52
~5.42
-5.30
-5.19
-5.06

-4.93
-4.80
-4.66
-4.52
-4.38

-4.23
-4.07
-3.91
-3.75%
-3.58

=-3.41
-3.24
-3.06
-2.88
-2.69

-2.51
-2.32
-2.12
-1.92
-1.72

-1.52
-1.32
-1.11
-0.%0
-0.69

10

-0.47
-0.26
-0.04
0.17
0.39

0.61
0.84
1.06
1.29
1.52

1.74
1.97
2.20
2.43
2.66

10
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ITS-90 Table for type K thermocouple ITS-90 Table for type K thermocouple
4

oF 0 1 s 6 7 8 9 10 oF 0 1 2 3 4 5 6 7 8 9 10
Thermoelectric Voltage in mV Thermoelectric Voltage in mV
150 2.667 2.690 2.713 2.736 2.759 2.782 2.805 2.828 2.851 2.874 2.89 800 17.526 17.549 17.573 17.596 17.620 17.643 17.667 17.690 17.714 17.738 17.76
160 2.897 2.920 2.944 2.967 2.990 3.013 3.036 3.059 3.082 3.105 3.12 810 17.761 17.785 17.808 17.832 17.855 17.879 17.902 17.926 17.950 17.973 17.99
170 3.128 3.151 3.174 3.197 3.220 3.244 3.267 3.290 3.313 3.336 3.35 820 17.997 18.020 18.044 18.068 18.091 18.115 18.138 18.162 18.185 18.209 18.23
180 3.359 3.382 3.405 3.428 3.451 3.474 3.497 3.520 3.544 3.567 3.59 830 18.233 18.256 18.280 18.303 18.327 18.351 18.374 18.398 18.421 18.445 18.46
190 3.590 3.613 3.636 3.659 3.682 3.705 3.728 3.751 3.774 3.797 3.82 840 18.469 18.492 18.516 18.539 18.563 18.587 18.610 18.634 18.657 18.681 18.70
200 3.820 3.843 3.866 3.889 3.912 3.935 3.958 3.981 4.004 4.027 4.05 850 18.705 18.728 18.752 18.776 18.799 18.823 18.846 18.870 18.894 18.917 18.94
210 4.050 4.073 4.096 4.119 4.142 4.165 4.188 4.211 4.234 4.257 4.28 860 18.941 18.965 18.988 19.012 19.035 19.059 19.083 19.106 19.130 19.154 19.17
220 4.280 4.303 4.326 4.349 4.372 4.395 4.417 4.440 4.463 4.486 4.50 870 19.177 19.201 19.224 19.248 19.272 19.295 19.319 19.343 19.366 19.390 19.41
230 4.509 4.532 4.555 4.578 4.601 4.623 4.646 4.669 4.692 4.715 4.73 880 19.414 19.437 19.461 19.485 19.508 19.532 19.556 19.579 19.603 19.626 19.65
240 4.738 4.760 4.783 4.806 4.829 4.852 4.874 4.897 4.920 4.943 4.96 890 19.650 19.674 19.697 19.721 19.745 19.768 19.792 19.816 19.839 19.863 19.88
250 4.965 4.988 5.011 5.034 5.056 5.079 5.102 5.124 5.147 5.170 5.19 900 19.887 19.910 19.934 19.958 19.981 20.005 20.029 20.052 20.076 20.100 20.12
260 5.192 5.215 5.238 5.260 5.283 5.306 5.328 5.351 5.374 5.396 5.41 910 20.123 20.147 20.171 20.194 20.218 20.242 20.265 20.289 20.313 20.336 20.36
270 5.419 5.441 5.464 5.487 5.509 5.532 5.554 5.577 5.599 5.622 5.64 920 20.360 20.384 20.407 20.431 20.455 20.479 20.502 20.526 20.550 20.573 20.59
280 5.644 5.667 5.690 5.712 5.735 5.757 5.779 5.802 5.824 5.847 5.86 930 20.597 20.621 20.644 20.668 20.692 20.715 20.739 20.763 20.786 20.810 20.83
290 5.869 5.892 5.914 5.937 5.959 5.982 6.004 6.026 6.049 6.071 6.09 940 20.834 20.857 20.881 20.905 20.929 20.952 20.976 21.000 21.023 21.047 21.07
300 6.094 6.116 6.138 6.161 6.183 6.205 6.228 6.250 6.272 6.295 6.31 950 21.071 21.094 21.118 21.142 21.165 21.189 21.213 21.236 21.260 21.284 21.30
310 6.317 6.339 6.362 6.384 6.406 6.429 6.451 6.473 6.496 6.518 6.54 960 21.308 21.331 21.355 21.379 21.402 21.426 21.450 21.473 21.497 21.521 21.54
320 6.540 6.562 6.585 6.607 6.629 6.652 6.674 6.696 6.718 6.741 6.76 970 21.544 21.568 21.592 21.616 21.639 21.663 21.687 21.710 21.734 21.758 21.78
330 6.763 6.785 6.807 6.829 6.852 6.874 6.896 6.918 6.941 6.963 6.98 980 21.781 21.805 21.829 21,852 21.876 21.900 21.924 21.947 21.971 21.995 22.01
340 6.985 7.007 7.029 7.052 7.074 7.096 7.118 7.140 7.163 7.185 7.20 990 22.018 22.042 22.066 22.089 22.113 22.137 22.160 22.184 22.208 22.232 22.25
350 7.207 7.229 7.251 7.273 7.296 7.318 7.340 7.362 7.384 7.407 7.42 1000 22.255 22.279 22.303 22.326 22.350 22.374 22.397 22.421 22.445 22.468 22.49
360 7.429 7.451 7.473 7.495 7.517 7.540 7.562 7.584 7.606 7.628 7.65 1010 22.492 22.516 22.540 22.563 22.587 22.611 22.634 22.658 22.682 22.705 22.72
370 7.650 7.673 7.695 7.717 7.73%9 7.761 7.783 7.806 7.828 7.850 7.87 1020 22.729 22.753 22.776 22.800 22.824 22.847 22.871 22.895 22.919 22.942 22.96
380 7.872 7.894 7.917 7.939 7.961 7.983 8.005 8.027 8.050 8.072 8,09 1030 22.966 22.990 23.013 23.037 23.061 23.084 23.108 23.132 23.155 23.179 23.20
390 8.094 8.116 8.138 8.161 8.183 8.205 8.227 8.250 8.272 8.294 8.31 1040 23.203 23.226 23.250 23,274 23.297 23.321 23.345 23.368 23.392 23.416 23.43
400 8.316 8.338 8.361 8.383 8.405 8.427 8.450 8.472 8.494 8.516 8.53 1050 23.439 23.463 23.487 23.510 23.534 23.558 23.581 23.605 23.629 23.652 23.67
410 8.539 8.561 8.583 8.605 8.628 8.650 8.672 8.694 8.717 8.739 8.76 1060 23.676 23.700 23.723 23.747 23.771 23.794 23.818 23.842 23.865 23.889 23.91
420 8.761 8.784 8.806 8.828 8.851 8.873 8.895 8.918 8.940 8.962 8.98 1070 23.913 23.936 23.960 23.984 24.007 24.031 24.055 24.078 24.102 24.126 24.14
430 8.985 9.007 9.029 9.052 9.074 9.096 9.119 9.141 9.163 9.186 9.20 1080 24.149 24.173 24.197 24.220 24.244 24.267 24.291 24.315 24.338 24.362 24.38
440 9.208 9.231 9.253 9.275 9.298 9.320 9.343 9.365 9.388 9.410 9.43 1090 24.386 24.409 24.433 24.457 24.480 24.504 24.527 24.551 24.575 24.598 24.62
450 9.432 9.455 9.477 9.500 9.522 9.545 9.567 9.590 9.612 9.635 9.65 1100 24.622 24.646 24.669 24.693 24.717 24.740 24.764 24.787 24.811 24.835 24.85
460 9.657 9.680 9.702 9.725 9.747 9.770 9.792 9.815 9.837 9.860 9.88 1110 24.858 24.882 24.905 24.929 24.953 24.976 25.000 25.024 25.047 25.071 25.09
470 9.882 9.905 9.927 9.950 9.973 9.995 10.018 10.040 10.063 10.086 10.10 1120 25.094 25.118 25.142 25.165 25.189 25.212 25.236 25.260 25.283 25.307 25.33
480 10.108 10.131 10.153 10.176 10.199 10.221 10.244 10.267 10.289 10.312 10.33 1130 25.330 25.354 25.377 25.401 25.425 25.448 25.472 25.495 25.519 25.543 25.56
490 10.334 10.357 10.380 10.402 10.425 10.448 10.471 10.493 10.516 10.539 10.56 1140 25.566 25.590 25.613 25.637 25.660 25.684 25.708 25.731 25.755 25.778 25.80
500 10.561 10.584 10.607 10.629 10.652 10.675 10.698 10.720 10.743 10.766 10.78 1150 25.802 25.825 25.849 25.873 25.896 25.920 25.943 25.967 25.990 26.014 26.03
510 10.789 10.811 10.834 10.857 10.880 10.903 10.925 10.948 10.971 10.994 11.01 1160 26.037 26.061 26.084 26.108 26.132 26.155 26.179 26.202 26.226 26.249 26.27
520 11.017 11.039 11.062 11.085 11.108 11.131 11.154 11.176 11.199 11.222 11.24 1170 26.273 26.296 26.320 26.343 26.367 26.390 26.414 26.437 26.461 26.484 26.50
530 11.245 11.268 11.291 11.313 11.336 11.359 11.382 11.405 11.428 11.451 11.47 1180 26.508 26.532 26.555 26.579 26.602 26.626 26.649 26.673 26.696 26.720 26.74
540 11.474 11.497 11.519 11.542 11.565 11.588 11.611 11.634 11.657 11.680 11.70 1190 26.743 26.767 26.790 26.814 26.837 26.861 26.884 26.907 26.931 26.954 26.97
550 11,703 11.726 11.749 11.772 11.795 11.818 11.841 11.864 11.887 11.910 11.93 1200 26.978 27.001 27.025 27.048 27.072 27.095 27.119 27.142 27.166 27.189 27.21
560 11.933 11.956 11.978 12.001 12.024 12.047 12.070 12.093 12.116 12.140 12.16 1210 27.213 27.236 27.259 27.283 27.306 27.330 27.353 27.377 27.400 27.424 27.44
570 12.163 12.186 12.209 12.232 12.255 12.278 12.301 12.324 12.347 12.370 12.39 1220 27.447 27.471 27.494 27.517 27.541 27.564 27.588 27.611 27.635 27.658 27.68
580 12.393 12.416 12.439 12.462 12.485 12.508 12.531 12.554 12.577 12.600 12.62 1230 27.681 27.705 27.728 27.752 27.775 27.798 27.822 27.845 27.869 27.892 27.91
590 12.624 12.647 12.670 12.693 12.716 12.739 12.762 12.785 12.808 12.831 12.85 1240 27.915 27.939 27.962 27.986 28.009 28.032 28.056 28.079 28.103 28.126 28.14
600 12.855 12.878 12,901 12.924 12.947 12.970 12.993 13.016 13.040 13.063 13.08 1250 28.149 28.173 28.196 28.219 28.243 28.266 28.289 28.313 28.336 28.360 28.38
610 13.086 13.109 13.132 13.155 13.179 13,202 13.225 13.248 13.271 13.294 13.31 1260 28.383 28.406 28.430 28.453 28.476 28.500 28.523 28.546 28.570 28.593 28.61
620 13.318 13.341 13.364 13.387 13.410 13.433 13.457 13.480 13.503 13.526 13.54 1270 28.616 28.640 28.663 28.686 28.710 28.733 28.756 28.780 28.803 28.826 28.84
630 13.549 13.573 13.596 13,619 13.642 13.665 13.689 13.712 13.735 13.758 13.78 1280 28.849 28.873 28.896 28.919 28,943 28.966 28.989 29.013 29.036 29.059 29.08
640 13.782 13.805 13.828 13.851 13.874 13.898 13.921 13.944 13.967 13.991 14.01 1290 29.082 29.106 29.129 29.152 29.176 29.199 29.222 29.245 29.269 29.292 29.31
650 14.014 14.037 14.060 14.084 14.107 14.130 14.154 14.177 14.200 14.223 14.24 1300 29.315 29.338 29.362 29.385 29.408 29.431 29.455 29.478 29.501 29.524 29.54
660 14.247 14.270 14.293 14.316 14.340 14.363 14.386 14.410 14.433 14.456 14.47 1310 29.548 29.571 29.594 29.617 29.640 29.664 29.687 29.710 29.733 29.757 29.78
670 14.479 14.503 14.526 14.549 14.573 14.596 14.619 14.643 14.666 14.689 14.71 1320 29.780 29.803 29.826 29.849 29.873 29.896 29.919 29.942 29.965 29.989 30.01
680 14.713 14.736 14.759 14.783 14.806 14.829 14.853 14.876 14.899 14.923 14.94 1330 30.012 30.035 30.058 30.081 30.104 30.128 30.151 30.174 30.197 30.220 30.24
690 14.946 14.969 14.993 15.016 15.039 15.063 15.086 15.109 15.133 15.156 15.17 1340 30.243 30.267 30.290 30.313 30.336 30.359 30.382 30.405 30.429 30.452 30.47
700 15.179 15.203 15.226 15.250 15.273 15.296 15.320 15.343 15.366 15.390 15.41 1350 30.475 30.498 30.521 30.544 30.567 30.590 30.613 30.637 30.660 30.683 30.70
710 15.413 15.437 15.460 15.483 15.507 15.530 15.554 15.577 15.600 15.624 15.64 1360 30.706 30.729 30.752 30.775 30.798 30.821 30.844 30.868 30.891 30.914 30.93
720 15.647 15.671 15.694 15.717 15.741 15.764 15.788 15.811 15.834 15.858 15.88 1370 30.937 30.960 30.983 31.006 31.029 31.052 31.075 31.098 31.121 31.144 31.16
730 15.881 15.905 15.928 15.952 15.975 15.998 16.022 16.045 16.069 16.092 16.11 1380 31.167 31.190 31.213 31.236 31.260 31.283 31.306 31.329 31.352 31.375 31.39
740 16.116 16.139 16.163 16.186 16.209 16.233 16.256 16.280 16.303 16.327 16.35 1390 31.398 31.421 31.444 31.467 31.490 31.513 31.536 31.559 31.582 31.605 31.62
750 16.350 16.374 16.397 16.421 16.444 16.468 16.491 16.514 16.538 16.561 16.58 1400 31.628 31.651 31.674 31.697 31.720 31.743 31.766 31.789 31.812 31.834 31.85
760 16.585 16.608 16.632 16.655 16.679 16.702 16.726 16.749 16.773 16.796 16.82 1410 31.857 31.880 31.903 31.926 31.949 31,972 31.995 32.018 32.041 32.064 32.08
770 16.820 16.843 16.867 16.890 16.914 16.937 16.961 16.984 17.008 17.031 17.05 1420 32.087 32.110 32.133 32.156 32.179 32.202 32.224 32.247 32.270 32.293 32.31
780 17.055 17.078 17.102 17.125 17.149 17.173 17.196 17.220 17.243 17.267 17.29 1430 32.316 32.339 32.362 32.385 32.408 32.431 32.453 32.476 32.499 32.522 32.54
790 17.290 17.314 17.337 17.361 17.384 17.408 17.431 17.455 17.478 17.502 17.52 1440 32.545 32.568 32.591 32.614 32.636 32.659 32.682 32.705 32.728 32.751 32.77
oF 0 1 2 3 4 5 6 7 8 9 10 oF [} 1 2 3 4 s 6 7 8 9 10
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ITS-90 Table for type K

oF

1450
1460
1470
1480
1490

1500
1510
1520
1530
1540

1550
1560
1570
1580
1590

1600
1610
1620
1630
1640

1650
1660
1670
1680
1690

1700
1710
1720
1730
1740

1750
1760
1770
1780
1790

1800
1810
1820
1830
1840

1850
1860
1870
1880
1890

1900
1310
1920
1930
1940

1950
1960
i970
1980
1990

2000
2010
2020
2030
2040

2050
2060
2070
2080
2090

oF

]

32.774
33.002
33.230
33.458
33.685

33.912
34.139
34.365
34.591
34.817

35.043
35.268
35.493
35.718
35.942

36.166
36.390
36.613
36.836
37.059

37.281
37.504
37.725
37.947
38.168

38.389
38.610
38.830
39.050
39.270

39.489
39.708
39.927
40.145
40.363

40.581
40.798
41.015
41.232
41.449

41.665
41.881
42.096
42.311
42.526

42.741
42.955
43.169
43.382
43.595

43.808
44.020
44.232
44.444
44.655

44.866
45.077
45.287
45.497
45.706

45.915
46.124
46.332
46.540
46.747

Y

1

32.796
33.025
33.253
33.480
33.708

33.935
34.161
34.388
34.614
34.840

35.065
35.291
35.516
35.740
35.964

36.188
36.412
36.635
36.859
37.081

37.304
37.526
37.748
37.969
38.190

38.411
38.632
38.852
39.072
39.292

39.511
39.730
39.949
40.167
40.385

40.603
40.820
41.037
41.254
41.470

41.686
41.902
42.118
42.333
42.548

42.762
42.976
43.190
43.403
43.616

43.829
44.041
44.253
44.465
44.676

44.887
45.098
45.308
45.518
45.727

45.936
46.145
46.353
46.560
46.768

1

2

32.819
33.047
33.275
33.503
33.730

33.957
34.184
34.410
34.637
34.862

35.088
35.313
35.538
35.763
35.987

36.211
36.434
36.658
36.881
37.104

37.326
37.548
37.770
37.991
38.212

38.433
38.654
38.874
39.094
39.314

39.533
39.752
39.970
40,189
40.407

40.624
40.842
41.059
41.276
41.492

41.708
41.924
42.139
42.354
42.569

42.783
42.998
43.211
43.425
43.638

43.850
44.063
44.275
44.486
44.697

44.908
45.119
45.329
45.539
45.748

45.957
46.165
46.373
46.581
46.789

2

thermocouple

3

4

5

6

Thermoelectric Voltage

32.842
33.070
33.298
33.526
33.753

33.980
34.207
34.433
34.659
34.885

35.110
35.336
35.560
35.785
36.009

36.233
36.457
36.680
36.903
37.126

37.348
37.570
37.792
38.013
38.235

38.455
38.676
38.896
39.116
39.335

39.555
39.774
39.992
40.211
40.429

40.646
40.864
41.081
41.297
41.514

41.730
41.945
42.161
42.376
42.591

42.805
43.019
43.233
43.446
43.659

43.872
44.084
44.296
44.507
44.719

44.929
45.140
45.350
45.560
45.769

45.978
46.186
46.394
46.602
46.809

3

32.865
33.093
33.321
33.548
33.776

34.003
34.229
34.456
34.682
34.908

35.133
35.358
35.583
35.807
36.032

36.256
36.479
36.702
36.925
37.148

37.370
37.592
37.814
38.036
38.257

38.477
38.698
38.918
39.138
39.357

39.577
39.796
40.014
40.232
40.450

40.668
40.885
41.102
41.319
41.535

41.751
41.967
42.182
42.397
42.612

42.826
43.040
43.254
43.467
43.680

43.893
44.105
44.317
44.528
44.740

44.950
45.161
45.371
45.580
45.790

45.999
46.207
46.415
46.623
46.830

4

32.888
33.116
33.344
33.571
33.798

34.025
34.252
34.478
34.704
34.930

35.156
35.381
35.605
35.830
36.054

36.278
36.501
36.725
36.948
37.170

37.393
37.615
37.836
38.058
38.279

38.499
38.720
38.940
39.160
39.379

39.599
39.817
40.036
40.254
40.472

40.690
40.907
41.124
41.341
41.557

41.773
41.988
42.204
42.419
42.633

42.848
43.062
43.275
43.489
43.701

43.914
44.126
44.338
44.550
44.761

44.971
45.182
45.392
45.601
45.811

46.019
46.228
46.436
46.643
46.851

5

32.911
33.139
33.366
33.594
33.821

34.048
34.275
34.501
34.727
34.953

35.178
35.403
35.628
35.852
36.076

36.300
36.524
36.747
36.970
37.193

37.415
37.637
37.858
38.080
38.301

38.522
38.742
38.962
39.182
39.401

39.620
39.839
40.058
40.276
40.494

40.711
40.929
41.146
41.362
41.578

41.794
42.010
42.225
42.440
42.655

42.869
43,083
43.297
43.510
43.723

43.935
44.147
44.359
44.571
44.782

44.992
45.203
45.413
45.622
45.832

46.040
46.249
46.457
46.664
46.871

6

7
in mv

32.933
33.161
33.389
33.617
33.844

34.071
34.297
34.524
34.750
34.975

35.201
35.426
35.650
35.875
36.099

36.323
36.546
36.769
36.992
37.215

37.437
37.659
37.881
38.102
38.323

38.544
38.764
38.984
39.204
39.423

39.642
39.861
40.080
40.298
40.516

40.733
40.950
41.167
41.384
41.600

41.816
42.032
42.247
42.462
42.676

42.891
43.104
43.318
43.531
43.744

43.957
44.169
44.380
44.592
44.803

45.014
45.224
45.434
45.643
45.852

46.061
46.269
46.477
46.685
46.892

7

32.956
33.184
33.412
33.639
33.867

34.093
34.320
34.546
34.772
34.998

35.223
35.448
35.673
35.897
36.121

36.345
36.568
36.792
37.014
37.237

37.459
37.681
37.903
38.124
38.345

38.566
38.786
39.006
39.226
39.445

39.664
39.883
40.101
40.320
40.537

40.755
40.972
41.189
41.405
41.622

41.838
42.053
42.268
42.483
42.698

42.912
43.126
43.339
43.552
43.765

43.978
44.190
44.402
44.613
44.824

45.035
45.245
45.455
45.664
45.873

46.082
46.290
46.498
46.706
46.913

8

32.979
33.207
33.435
33.662
33.889

34.116
34.343
34.569
34.795
35.020

35.246
35.471
35.695
35.920
36.144

36.367
36.591
36.814
37.037
37.259

37.481
37.703
37.925
38.146
38.367

38.588
38.808
39.028
39.248
39.467

39.686
39.905
40.123
40.341
40.559

40.777
40.994
41.211
41.427
41.643

41.859
42.075
42.290
42.505
42.719

42.933
43.147
43.361
43.574
43.787

43.999
44.211
44.423
44.634
44.845

45.056
45.266
45.476
45.685
45.894

46.103
46.311
46.519
46.726
46.933

9

10

33.00
33.23
33.45
33.68
33.91

34.13
34.36
34.59
34.81
35.04

35.26
35.49
35.71
35.94
36.16

36.39
36.61
36.83
37.05
37.28

37.50
37.72
37.94
38.16
38.38

38.61
38.83
39.05
39.27
39.48

39.70
39.92
40.14
40.36
40.58

40.79
41.01
41.23
41.44
41.66

41.88
42,09
42.31
42.52
42.74

42.95
43.16
43.38
43.59
43.80

44.02
44.23
44.44
44.65
44.86

45.07
45.28
45.49
45.70
45.91

46.12
46.33
46.54
46.74
46.95

10

ITS-90 Table for type K

oF

2100
2110
2120
2130
2140

2150
2160
2170
2180
2190

2200
2210
2220
2230
2240

2250
2260
2270
2280
2290

2300
2310
2320
2330
2340

2350
2360
2370
2380
2390

2400
2410
2420
2430
2440

2450
2460
2470
2480
2490

oF

]

46.954
47.161
47.367
47.573
47.778

47.983
48.187
48.391
48.595
48.798

49.000
49.202
49.404
49.605
49.806

50.006
50.206
50.405
50.604
50.802

51.000
51.198
51.395
51.591
51.787

51.982
52.177
52.371
52.565
52.759

52.952
53.144
53.336
53.528
53.719

53.910
54.100
54.289
54.479
54.668

0

1

46.975
47.181
47.387
47.593
47.798

48.003
48.208
48.411
48.615
48.818

49.021
49.223
49.424
49.625
49.826

50.026
50.226
50.425
50.624
50.822

51.020
51.217
51.414
51.611
51.806

52.002
52.197
52.391
52.585
52.778

52.971
53.163
53.355
53.547
53.738

53.929
54.119
54.308
54.498
54.687

1

2

46.995
47.202
47.408
47.614
47.819

48.024
48.228
48.432
48.635
48.838

49.041
49.243
49.444
49.645
49.846

50.046
50.246
50.445
50.644
50.842

51.040
51.237
51.434
51.630
51.826

52.021
52.216
52.410
52.604
52.797

52.990
53.183
53.375
53.566
53.757

53.948
54.138
54.327
54.517
54.705

2

thermocouple

3

4

5

6

Thermoelectric Voltage

47.016
47.223
47.429
47.634
47.839

48.044
48.248
48.452
48.656
48.859

49.061
49.263
49.465
49.666
49.866

50.066
50.266
50.465
50.664
50.862

51.060
51.257
51.453
51.650
51.845

52.041
52.235
52.430
52.623
52.817

53.010
53.202
53.394
53.585
53.776

53.967
54.157
54.346
54.536
54.724

3

47.037
47.243
47.449
47.655
47.860

48.065
48.269
48.473
48.676
48.879

49.081
49.283
49.485
49.686
49.886

50.086
50.286
50.485
50.684
50.882

51.079
51.276
51.473
51.669
51.865

52.060
52.255
52.449
52.643
52.836

53.029
53.221
53.413
53.604
53.795

53.986
54.176
54.365
54.554
54.743

4

47.057
47.264
47.470
47.675
47.880

48.085
48.289
48.493
48.696
48.899

49.101
49.303
49.505
49.706
49.906

50.106
50.306
50.505
50.703
50.901

51.099
51.296
51.493
51.689
51.885

52.080
52.274
52.468
52.662
52.855

53.048
53.240
53.432
53.623
53.814

54.005
54.195
54.384
54.573
54.762

5

47.078
47.284
47.490
47.696
47.901

48.105
48.310
48.513
48.717
48.919

49.122
49.323
49.525
49.726
49.926

50.126
50.326
50.528
50.723
50.921

51.119
51.316
51.512
51.708
51.904

52.099
52.294
52.488
52.681
52.875

53.067
53.260
53.451
53.643
53.833

54.024
54.214
54.403
54.592
54.781

6

7
in mv

47.099
47.305
47.511
47.716
47.921

48.126
48.330
48.534
48.737
48.940

49.142
49.344
49.545
49.746
49.946

50.146
50.346
50.545
50.743
50.941

51.139
51.336
51.532
51.728
51.924

52.119
52.313
52.507
52.701
52.894

53.087
53.279
53.470
53.662
53.852

54.043
54.233
54.422
54.611
54.800

7

47.119
47.326
47.531
47.737
47.942

48.146
48.350
48.554
48.757
48.960

49.162
49.364
49.565
49.766
49.966

50.166
50.366
50.564
50.763
50.961

51.158
51.355
51.552
51.748
51.943

52.138
52.333
52.527
52.720
52.913

53.106
53.298
53.490
53.681
53.871

54.062
54.252
54.441
54.630
54.819

8

SECTION 1

47.140
47.346
47 .552
47.757
47.962

48.167
48.371
48.574
48.777
48.980

49.182
49.384
49.585
49.786
49.986

50.186
50.385
50.584
50.783
50.981

51.178
51.375
51.571
51.767
51.963

52.158
52.352
52.546
52.739
52.932

53.125
53.317
53.509
53.700
53.890

54.081
54.271
54.460
54.649
54.837

9

10

47.16
47.36
47.57
47.77
47.98

48.18
48.39
48.59
48.79
49.00

49.20
49.40
49.60
49.80
50.00

50.20
50.40
50.60
50.80
51.00

51.19
51.39
51.59
51.78
51.98

52.17
52.37
52.56
52.75
52.95

53.14
53.33
53.52
53.71
53.91

54.10
54.28
54.47
54.66
54.85

10
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ITS-90 Table for type K

oC

350
360
370
380
390

400
410
420
430
440

450
460
470
480
490

500
510
520
530
540

550
560
570
580
590

600
610
620
630
640

650
660
670
680
690

700
710
720
730
740

750
760
770
780
790

800
810
820
830
840

850
860
870
880
890

900
910
920
930
940

950
960
970
980
990

oC

0

14.293
14.713
15.133
15.554
15.975

16.397
16.820
17.243
17.667
18.091

18.516
18.941
19.366
19.792
20.218

20.644
21.071
21.497
21.924
22.350

22.776
23.203
23.629
24.055
24.480

24.905
25.330
25.755
26.179
26.602

27.025
27.447
27.869
28.289
28.710

29.129
29.548
29.965
30.382
30.798

31.213
31.628
32.041
32.453
32.865

33.275
33.685
34,093
34.501
34.908

35.313
35.718
36.121
36.524
36.925

37.326
37.725
38.124
38.522
38.918

39.314
39.708
40.101
40.494
40.885

[¢]

1

14.335
14.755
15.175
15.596
16.017

16.439
16.862
17.285
17.709
18.134

18.558
18.983
19.409
19.835
20.261

20.687
21.113
21.540
21.966
22.393

22.819
23.245
23.671
24.097
24.523

24.948
25.373
25.797
26.221
26.644

27.067
27.489
27.911
28.332
28.752

29.171
29.589
30.007
30.424
30.840

31.255
31.669
32.082
32.495
32.906

33.316
33.726
34.134
34.542
34.948

35.354
35.758
36.162
36.564
36.965

37.366
37.765
38.164
38.561
38.958

39.353
39.747
40.141
40.533
40.924

1

2

4.377
14.797
15.217
15.638
16.059

16.482
16.904
17.328
17.752
18.176

18.601
19.026
19.451
19.877
20.303

20.730
21.156
21.582
22.009
22.435

22.862
23.288
23.714
24.140
24.565

24.990
25.415
25.840
26.263
26.687

27.109
27.531
27.953
28.374
28.794

29.213
29.631
30.049
30.466
30.881

31.296
31.710
32.124
32.536
32.947

33.357
33.767
34.175
34.582
34.989

35.394
35.798
36.202
36.604
37.006

37.406
37.805
38.204
38.601
38.997

39.393
39.787
40.180
40.572
40.963

2

thermocouple

3

4

5

6

Thermoelectric Voltage

14.419
14.839
15.259
15.680
16.102

16.524
16.947
17.370
17.794
18.218

18.643
19.068
19.494
19.920
20.346

20.772
21.199
21.625
22.052
22.478

22.904
23.331
23.757
24.182
24.608

25.033
25.458
25.882
26.306
26.729

27.152
27.574
27.995
28.416
28.835

29.255
29.673
30.090
30.507
30.923

31.338
31.752
32.165
32.577
32.988

33.398
33.808
34.216
34.623
35.029

35.435
35.839
36.242
36.644
37.046

37.446
37.845
38.243
38.641
39.037

39.432
39.826
40.219
40.611
41.002

3

14.461
14.881
15.301
15.722
16.144

16.566
16.989
17.413
17.837
18.261

18.686
1%.111
19.537
19.962
20.389

20.815
21.241
21.668
22.094
22.521

22.947
23.373
23.799
24.225
24.650

25.075
25.500
25.924
26.348
26.771

27.194
27.616
28.037
28.458
28.877

29.297
29.715
30.132
30.549
30.964

31.379
31.793
32.206
32.618
33.029

33.439
33.848
34.257
34.664
35.070

35.475
35.879
36.282
36.685
37.086

37.486
37.885
38.283
38.680
39.076

39.471
39.866
40.259
40.651
41.042

4

14.503
14.923
15.343
15.764
16.186

16.608
17.031
17.455
17.879
18.303

18.728
19.154
19.579
20.005
20.431

20.857
21.284
21.710
22.137
22.563

22.990
23.416
23.842
24.267
24.693

25.118
25.543
25.967
26.390
26.814

27.236
27.658
28.079
28.500
28.919

29.338
29.757
30.174
30.590
31.006

31.421
31.834
32.247
32.659
33.070

33.480
33.889
34.297
34.704
35.110

35.516
35.920
36.323
36.725
37.126

37.526
37.925
38.323
38.720
39.116

39.511
39.905
40.298
40.690
41.081

5

14.545
14.965
15.385
15.806
16.228

16.651
17.074
17.497
17.921
18.346

18.771
19.196
19.622
20.048
20.474

20.900
21.326
21.753
22.179
22.606

23.032
23.458
23.884
24.310
24.735

25.160
25.585
26.009
26.433
26.856

27.278
27.700
28.121
28.542
28.961

29.380
29.798
30.216
30.632
31.047

31.462
31.876
32.289
32.700
33.111

33.521
33.930
34.338
34.745
35.151

35.556
35.960
36.363
36.765
37.166

37.566
37.965
38.363
38.760
39.155

39.550
39.944
40.337
40.729
41.120

6

7
in mv

14.587
15.007
15.427
15.849
16.270

16.693
17.1186
17.540
17.964
18.388

18.813
19.239
19.664
20.090
20.516

20.943
21.369
21.796
22.222
22.649

23.075
23.501
23.927
24.353
24.778

25.203
25.627
26.052
26.475
26.898

27.320
27.742
28.163
28.584
29.003

29.422
29.840
30.257
30.674
31.089

31.504
31.917
32.330
32.742
33.152

33.562
33.971
34.379
34.786
35.192

35.596
36.000
36.403
36.805
37.206

37.606
38.005
38.402
38.799
39.195

39.590
39.984
40.376
40.768
41.159

7

14.629
15.049
15.469
15.891
16.313

16.735
17.158
17.582
18.006
18.431

18.856
19.281
19.707
20.133
20.559

20.985
21.412
21.838
22.265
22.691

23.117
23.544
23.970
24.395
24.820

25.245
25.670
26.094
26.517
26.940

27.363
27.784
28.205
28.626
29.045

29.464
29.882
30.299
30.715
31.130

31.545
31.958
32.371
32.783
33.193

33.603
34.012
34.420
34.826
35.232

35.637
36.041
36.443
36.845
37.246

37.646
38.044
38.442
38.839
39.235

39.629
40.023
40.415
40.807
41.198

8

14.671
15.091
15.511
15.933
16.355

16.778
17.201
17.624
18.049
18.473

18.898
19.324
19.750
20.175
20.602

21.028
21.454
21.881
22.307
22.734

23.160
23.586
24.012
24.438
24.863

25.288
25.712
26.136
26.560
26.983

27.405
27.826
28.247
28.668
29.087

29.506
29.924
30.341
30.757
31.172

31.586
32.000
32.412
32.824
33.234

33.644
34.053
34.460
34.867
35.273

35.677
36.081
36.484
36.885
37.286

37.686
38.084
38.482
38.878
39.274

39.669
40.062
40.455
40.846
41.237

9

10

14.71
15.13
15.55
15.97
16.39

16.82
17.24
17.66
18.09
18.51

18.94
19.36
19.79
20.21
20.64

21.07
21.49
21.92
22.35
22.77

23.20
23.62
24.05
24.48
24.90

25.33
25.75
26.17
26.60
27.02

27.44
27.86
28.28
28.71
29.12

29.54
29.96
30.38
30.79
31.21

31.62
32.04
32.45
32.86
33.27

33.68
34.09
34.50
34.90
35.31

35.71
36.12
36.52
36.92
37.32

37.72
38.12
38.52
38.91
39.31

39.70
40.10
40.49
40.88
41.27

10

ITS-90 Table for type K

aC

=260
-250

-240
-230
=220
=210
=200

=190
-180
=170
-160
-150

-140
=130
=120
-110
=100

-90
-80
-70
=60
=50

-40
-30
=20
~-10

0

oC

oC

10
20
30
40

50
60
70
80
90

100
110
120
130
140

150
160
170
180
190

200
210
220
230
240

250
260
270
280
290

300
310
320
330
340

eC

-10

-6.458
-6.441

-6.404
-6.344
-6.262
-6.158
-6.035

-5.891
=5.730
-5.550
-5.354
-5.141

-4.913
~4.669
-4.411
-4.138
~3.852

-3.554
-3.243
-2.920
-2.587
-2.243

-1.889
-1.527
-1.156
-0.778
-0.392

-10

[+]

0.000
0.397
0.798
1.203
1.612

2.023
2.436
2.851
3.267
3.682

4.096
4.509
4.920
5.328
5.735

6.138
6.540
6.941
7.340
7.739

8.138
8.539
8.940
9.343
9.747

10.153
10.561
10.971
11.382
11.795

12.209
12.624
13.040
13.457
13.874

[+]

-9

-6.457
-6.438

-6.399
-6.337
-6.252
-6.147
-6.021

-5.876
-5.713
-5.531
-5.333
-5.119

-4.889
~-4.644
-4.384
-4.110
-3.823

-3.523
-3.211
-2.887
-2.553
-2.208

-1.854
-1.49%0
-1.119
-0.739
-0.353

-9

1

0.039
0.437
0.838
1.244
1.653

2,064
2.478
2.893
3.308
3.723

4.138
4.550
4.961
5.369
5.775

6.179
6.580
6.981
7.380
7.779

8.178
8.579
8.980
9.383
9.788

10.194
10.602
11.012
11.423
11.836

12.250
12.665
13.081
13.498
13.916

1

-6.456
-6.435

-6.393
-6.329
-6.243
-6.135
-6.007

-5.861
-5.695
-5.512
-5.313
-5.097

-4.865
-4.618
-4.357
-4.082
-3.794

-3.492
-3.179
-2.854
-2.519
-2.173

-1.818
-1.453
-1.081
-0.701
-0.314

-8

ITS-90 Table for type K
2

0.079
0.477
0.879
1.285
1.694

2.106
2.519
2.934
3.350
3.765

4.179
4.591
5.002
5.410
5.815

6.219
6.620
7.021
7.420
7.819

8.218
8.619
9.020
9.423
9.828

10.235
10.643
11.053
11.465
11.877

12.291
12.707
13.123
13.540
13.958

2

thermocouple

-7 -6 -5 -4
Thermoelectric Voltage
-6.455 -6.453 -6.452 -6.450
-6.432 -6.429 -6.425 -6.421
-6.388 -6.382 -6.377 -6.370
-6.322 -6.314 -6.306 -6.297
-6.233 -6.223 -6.213 -6.202
-6.123 -6.111 -6.099 -6.087
-5.994 -5.980 -5.965 -5.951
-5.845 -5.829 -5.813 ~5.797
~5.678 -5.660 -5.642 -5.624
-5.493 -5.474 -5.454 -5.435
-5.292 -5.271 -5.250 -5.228
~5.074 -5.052 -5.029 -5.006
-4.841 -4.817 -4.793 -4.768
-4.593 -4.567 -4.542 -4.516
-4.330 -4.303 -4.276 -4.249
-4.054 -4.025 -3.997 -3.968
-3.764 -3.734 -3.705 -3.675
-3.462 -3.431 -3.400 -3.368
-3.147 -3.115 -3.