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INTRODUCTION

Temperature measurements comprise the largest segment of all
process measurements and their accuracy and reliability can often have
a significant impact on the efficient operation and safety of a facility.
How temperature measurements are performed in your application can
have a significant impact in your long term operating expenses.

This reference manual offers practical suggestions to improving the
accuracy and stability of your temperature measurements, which
ultimately lower your operating and maintenance costs. At Moore
Industries we strive to provide basic, useful information necessary for
daily maintenance of your temperature measurements. In this guide,
you will find:

» Thermocouple (T/C) and RTD wire colors

» Comparison of basic sensor accuracy

» Suggestions for improving measurement accuracy

- Fixes to measurement drift you can’t explain

» Explanation of how extension wire affects your measurements

* Important factors to consider when specifying future
measuring devices

+ Resistance/Temperature and mV/Temperature tables for RTDs
and thermocouples

There are numerous ways to measure temperature, with some being
dependent on specific applications to your process or industry, and
therefore not every method can be explained here. In cases where
additional explanation is needed, our Technical White Paper section of
the web site: http://www.miinet.com/WhitePapers offers many white papers
for additional details on most of the topics included here.

As always, the Moore Industries team of field and factory engineers is
available to answer your questions.



RTD & Thermocouple Basics

RTDs At-A-Glance

Temperature Ranges

Recommended for measurements from -200 to 850°C (-328 to 1562°F).
(An RTD can essentially be used anywhere a Type J thermocouple could
be utilized.) When purchasing a new sensor we always recommend you
inform your supplier of your operating range for the sensor. This gives
your supplier the opportunity to use the materials and manufacturing
technique ideally suited for that operating range.

Operation
RTDs operate on the principle that the electrical resistance of their metal
elements increases as temperature increases.

Construction

Common resistor materials are Platinum (Pt), Nickel (Ni) and Copper
(Cu). However because platinum is more stable, more linear and covers
wider temperature ranges, it has become the industry standard today.
Though you may find nickel and copper in existing builds, most new
installations will utilize platinum throughout.

High purity platinum is most often used to manufacture an RTD sensing
element in either a wire-wound design (platinum wire is wound around
a substrate spool) or thin film design (pure platinum is deposited onto a
ceramic substrate). Modern RTDs can be used at higher temperatures
because the substrate materials used today are stable at elevated
temperatures. We prefer to use thin-film sensors from -40 to 850°C

(-40 to 1562°F) and wire-wound sensors when dropping to temperatures
near -200°C (-328°F).

Temperature Coefficients
Within the platinum family of sensors there are different temperature
coefficients which are expressed as:

.00385Q/Q/°C (global industry standard) (each 1Q of resistance change
equates to 2.6°C (4.7°F)).

Many industry professionals will assume you are using the above 385
alpha. If you are using and need to replace another alpha, such as
.003920Q/Q/°C, .0039020Q/Q/°C, .003923Q/Q/°C, or .003916Q/Q/°C, be
sure to inform your supplier.

This temperature coefficient, also called the a (alpha), is the average
change in resistance per degree between 0°C and 100°C.



RTD & Thermocouple Basics

2, 3 or 4-Wire RTDs

RTDs can be built with 2-wire, 3-wire and 4-wire construction. We
strongly recommend using RTDs over thermocouple whenever possible
as their accuracy, repeatability and stability are far superior to T/Cs.

An RTD only functions properly when the element is insulated/isolated
from the protective sheath surrounding it. Typical insulating materials are
Magnesium oxide (MgO) or Alumina oxide (Al,O,). Should the insulation
break down due to moisture and contamination the RTD must be
replaced. As an RTD must be insulated, using a measuring circuit that is
not isolated could provide a cost savings.

In instances where you are not using a close coupled temperature
transmitter with an RTD, the RTD is connected to the measuring circuit
by copper wire.

Table 1. RTD Tips to Keep in Mind

The sensor’s name indicates its resistance at 0°C (32°F). Example:
100Q Pt RTD measures 100Q @ 0°C; 500Q Pt RTD measures 500Q
@ 0°C, etc.

Modern measuring circuits use a constant current source to generate
excitation current.

High impedance voltage measurements factor in to RTD performance.
(High impedance means there is no current flow thru the voltmeter
and its leads.)

Resistance is calculated using Ohms Law: V=I1Ror R =V/I

2-Wire RTD
The 2-wire RTD configuration can be inaccurate.

Figure 1. 2-Wire RTD

R1 ——
Constant
Current Red = High Impedance 1000
Source Pt RTD
«— R4

2-wire 100Q Pt RTDs are inaccurate because we are measuring
R1+RTD + R4.
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3-Wire RTD

A challenge with 3-wire RTDs is that the resistance in the current
carrying legs will never be equal and the longer the lead wire back to
the measuring circuit, the more opportunity for the resistance differential
to grow. Also, in many cases, corrosion can play a part in unequal
resistance measurements.

Figure 2. 3-Wire RTD Rl — »

A%

m Red = High Impedance

Constant
Current < .\/\/\/\
Source R2

100 Q
Pt RTD

A%

+«—R4

« The voltmeters are high impedance so there is no current flow
in the R2 leg and thus this leg has no error contribution.

« Measuring V1 yields the value of R1.

« Measuring V2 yields the value of the RTD + R4.

« The measuring circuit subtracts V1 from V2 and yields
Rtotal = RTD + R4 — R1.

« If R1 = R4 this is highly accurate.

Figure 3. 3-Wire RTD Resistance

 Resistance in the current
carrying legs of 3-wire
RTDs will never be equal.

* When the measuring circuit

Error
subtracts V1 from V2 it
Pt 100 results in the RTD + AQ.
The AQ is the error and is
0 6°C/A.TF the difference R1 — R4.

+ As little as 1Q of
imbalance between R1
and R4 yields 2.6°C

1 AQ (4.7°F) error.
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4-Wire RTD

A 4-wire RTD configuration eliminates all lead wire error and is always
our first recommendation.

Figure 4. 4-Wire RTD

4000Q
Drive
Capacity
(Ml Transmitter)

Current
Source

Constant é ;

Rl ——

A4%
wAA

Red = High Impedance %l RTD

A%

R3

@ AA%

R4

* In this measurement the voltmeter is directly across the RTD.
Nothing gets subtracted and therefore there is no AQ causing an

error.

» Because the voltmeter is high impedance, there is no current thru
R2 and R3 so there is no error contribution.

Dual RTDs

Dual RTD configurations are on the market. These are in place to
introduce redundancy into a system. Moore Industries builds to the IEC
607512 global standard, which defines the wire colors, as shown below.

Table 2. Dual RTD Configuration

2-Wire Configuration

3-Wire Configuration 4-Wire Configuration

Red R ——— ) Red
Red Red
One
Resistor ;
., White
e———— White e White e White
Red —————— G0 |
Red Red — Red
) . White
Two _¢i White White —'ﬁ White
Resistors
_¢: Yellow Yellow
Black Black ———— Black

Black e Black

-¢: Yellow —¢£ Yellow
5
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Thermocouples At-A-Glance

T/C technology is based on the Seebeck effect wherein two dissimilar
metals fused together at both ends will generate an electric current when
one junction is at a different temperature than the other.

Temperature Ranges

There are various combinations of dissimilar metals that are used to
construct T/Cs. The finished products are referred to as the T/C type.
For each type, mV vs Temperature tables exist and are included in this
reference manual (all mV vs Temperature tables are created with the T/C
cold junction at 0°C (32°F)).

Operation

AT/C sensor has two junctions. The measurement junction (sometimes
called the hot junction) is where the two different metals connect. The
reference junction (also called the cold junction) is the open circuit
end that connects to your measuring circuit.

When there is a temperature difference between the hot and cold
junctions a mV signal is generated that is proportional to the temperature
difference. The mV value increases with rising temperature. The
relationship between the mV and temperature is non-linear.

In a real world T/C measurement your measuring circuit will likely be any
temperature but 0°C (32°F). The measuring circuit must measure the
temperature of your cold junction and reference that temperature back
to 0°C (32°F). This electrical compensation is called Cold Junction
Compensation (or Reference Junction Compensation). Most all T/C
measuring circuits perform this operation.

T/C extension wire must be used to connect a thermocouple with the
measuring circuit. When T/C extension wire is run long distances it tends
to serve as an antenna for surrounding EMI and RFI noise sources. It

is critical that the extension wire be shielded from this noise. It does not
take much noise to produce errors in small mV signals being sent long
distances.

When wiring the extension wire over long distances there will likely be
intermediate junction boxes. Should the extension wire polarity become
reversed, the reversal cannot be rectified by continuing to reverse wires
downstream. Doing so causes what is known as a “double reversal.” A
double reversal will simply produce more error. Wire polarities must be
corrected at the originating location.
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Construction

T/C junctions can be built with the hot junction grounded to the external
sheath or ungrounded (insulated from the sheath). A grounded T/C

will respond more quickly but the T/C is then in contact with the
process voltage. For this reason it is important that the measuring
circuit be isolated to block the formation of a ground loop and resulting
measurement error.

Within a temperature assembly the T/C is usually embedded in
magnesium oxide (MgO) and a metal sheath then inserted into a
thermowell or protection tube. This helps to protect the sensor from
environmental contamination. Even an ungrounded T/C will eventually
go to ground when the MgO becomes contaminated with moisture and
salts. For this reason we always recommend a T/C be measured with an
isolated measuring circuit.

See the following table for Common base metal T/C types and
characteristics.

Table 3. Thermocouple Materials

T/C Type E Type J
Metals Chromel (+) / Constantan (-) Iron (+) / Constantan (-)

Composition ~90% Nickel & Iron

(+ metal) ~10% Chromium
Composition ~45% Nickel & ~45% Nickel &

(- metal) ~55% Copper ~55% Copper

-200 to 900°C 0to 760°C

Useful

selul range (-328 to 1652°F) (32 to 1400°F)

* More mV change per * Relatively inexpensive.
temperature change than » Becomes brittle below 0°C.
any other T/C. » Develops green rot in

* From 316°C to 593°C oxidizing atmosphere.

Notes aging can cause drift. If « Do not use above 540°C
measuring in this range if in an oxidizing or
consider using an RTD, sulfuric atmosphere as
Type J or Type N. Iron will be attacked.
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Table 3. Thermocouple Materials (continued)

TIC

Type K

Type N

Metals

Chromel (+) / Alumel (-)

Nicrosil (+) / Nisil (-)

Composition
(+ metal)

~90% Nickel &
~10% Chromium

Nicrosil — 84.3% Nickel &
14.2% Chromium &
1.5% Silicon

Composition
(- metal)

~95% Nickel &
2% Manganese &
2% Aluminum & 1% Silicon

Nisil — 95.6% Nickel &
4.3% Silicon &
trace Magnesium

Useful range

-200°C to 1260°C
(-328°F to 2300°F)

-270°C to 1316°C
(-454°F to 2400°F)

* From 316°C to 593°C
aging can cause drift.

* If measuring in this range
consider using an RTD,

* A late-comer to industry.

» Excellent alternative to
Type K.

» More stable than the other

Composition
(+ metal)

Copper

Composition
(- metal)

Constantan = ~45% Nickel &
~55% Copper

Useful range

-200°C to 350°C
(-328°F to 662°F)

Notes

* No Curie point output shift.
» Stable low temperature T/C.

Notes Type J or Type N. base metals in T/Cs.
» Undergoes an output shift « Suitable for use down to
at the Curie point ~185°C -270°C (-454°F).
(365°F).
TIC Type T
Metals Copper (+) / Constantan (-)

(There is slight material variation from one manufacturer to another. That
is acceptable because to meet the standard a particular T/C type only
needs to conform to the mV/Temperature table.)
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Moore Industries builds its thermocouple to the ASTM E230!

standard. We use the standard color codes as used throughout North

America (shown below) for T/C wire and T/C extension wire.

Table 4. Thermocouple Wire Color Code

TIC Thermoelement Individual Overall
Type Designation Conductor Color Jacket Color
T TP (+)/ TN (=) Blue/Red Brown
J JP (+)/JIN (=) Wihite /Red Brown
E EP(+)/EN (-) Purple/Red Brown
K KP (+)/ KN (=) Yellow/Red Brown
N NP (+) /NN (=) Orange/Red Brown
Table 5. Thermocouple Extension Wire Color Code
TIC Thermoelement Individual Overall
Type Designation Conductor Color Jacket Color
X TPX (+) / TNX (<) Blue/Red or Red/Blue Trace Blue
JX JPX (+) 1 INX (-) White/Red or Red/Black Trace Black
EX EPX(+) / ENX (<) Purple/Red or Red/Purple Trace Purple
KX KPX (+) / KNX (=) Yellow/Red or Red/Ysllow Trace|  Yellow
NX NPX (+) / NNX (=) Orange/Red or Red/Orange Trace| Orange
RX or SXA|RPX/SPX (+) / RNX/SNX (-)| Black/Red or Red/Black Trace Green
BX® BPX(+) / BNX (-) Gray/Red or Red/Gray Trace Gray
CX CPX (+)/ CNX (-) Green/Red Red
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Table 6. North America and International Thermocouple Wire Color Code

International

IEC 60584
N/A — Red — White
N/A + Grey + Grey
N/A Sheath: Grey Sheath: Grey
— Red — Red — White
+ Purple + Purple + Purple
Sheath: Brown Sheath: Purple Sheath: Purple
— Red — Red — White
+ White + White + Black
Sheath: Brown Sheath: Black Sheath: Black
— Red — Red — White
+ Yellow + Yellow + Green
Sheath: Brown Sheath: Yellow Sheath: Green
—Red — Red — White
+ Orange + Orange + Pink
Sheath: Brown Sheath: Orange Sheath: Pink
N/A — Red — White
N/A + Black + Orange
N/A Sheath: Green Sheath: Orange
N/A —Red — White
N/A + Black + Orange
N/A Sheath: Green Sheath: Orange
— Red —Red — White
+ Blue + Blue + Brown
Sheath: Brown Sheath: Blue Sheath: Brown

10




Temperature Measurement Accuracy

Sensor Drift Best Practices

Although not every temperature application is considered a high
accuracy measurement, certain best practices can be applied to
eliminate sensor drift at the start of an installation. This helps you
achieve optimal results while avoiding downtime or troubleshooting that
might result from future drift in your operation.

When considering temperature system accuracy, the following must be
factored into the big picture:

* Accuracy of the individual sensor.
* The impact of extension wire on accuracy.
* Accuracy of the measuring device itself.

A few basics to keep in mind:

Table 7. Sensor Drift Basics

|Z[ The same techniques used to achieve accuracy also result in
curbing measurement drift.

Specifying the appropriate sensor for the application will keep
drift to a minimum.

Selecting the appropriate transmitter will keep drift
from occurring.

Using 4-wire RTDs will eliminate the possibility of measurement
drift (even if using direct wired 3-wire RTDs, solutions exist to
minimize lead wire drift).

Reduction in drift means fewer calibrations/verifications which
translates to lowered operating expense.

Thermocouple extension wire decays over time causing mea-
surement error, in the form of drift, and requiring replacement.

Many of the considerations above have trivial impact on the
initial purchase price and offer very significant impact on cost
of ownership.

N | || N |H|H
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Temperature Measurement Accuracy

Thermocouple (T/C) Sensor Accuracy
Moore Industries builds its T/C sensors to the ASTM E230°
standard which governs T/C accuracy as shown below.

Table 8. Thermocouple Sensor Accuracy

s Accuracy Spec 149°C/ | 316°C/ | 482°Cc/ | 649°C/
ensor Greater of: 300°F 600°F 900°F | 1200°F
Tvoe E 0°C to 900°C +1.7°C | #1.7°C | #2.4°C | 3.2°C
yp +1.7°C or +0.005* | t| | or3.0°F | or3.0°F | or4.3°F | or5.8°F
Type J 0°C to 760°C +22°C | #2.4°C | #36°C | +4.9°C
y +2.2°C or £0.0075* | t| | or4.0°F | or4.3°F | or6.5°F | or 8.8°F
Type K 0°C to 1260°C +22°C | #2.4°C | #36°C | #4.9°C
+2.2°C or +0.0075* | t| | or 4.0°F | or4.3°F | or6.5°F | or 8.8°F

0°C to 370°C +1.1°C | #2.4°C

Type T
YPe T | 41.0°C or £0.0075% | t| | or 2.0°F | or4.3°F

Premium/Special Grade Thermocouple Wire

Thermocouples can be constructed with premium or special grade wire
which cuts your uncertainty in half. The premium/special designation
essentially indicates that this wire has a higher purity alloy mix. (Even
with premium/special grade T/C, Moore Industries recommends using
RTDs over T/Cs whenever possible as their accuracy, repeatability and
stability are far superior to those of T/Cs).

Table 9. Preminum/Special Grade Thermocouple Wire

Sensor Special Accuracy Spec
Tolerance Greater of: 482°C / 900°F
Type E +1 .Ogécotrot%?g(;g* |t] | £1-9°C/35F
Type J +1 .19:3Cotroiz§g(;4cl:* g] | *TO7C/3SF
WP | L or 0008 |1

12



Temperature Measurement Accuracy

In comparing the accuracy charts above, you can see that the
uncertainty is cut in half by using premium grade sensors. If you
must continue using T/Cs, as opposed to RTDs, Moore Industries
recommends going the premium grade route. The cost difference is
negligible and premium wire provides greater stability.

The problem consistently seen in thermocouples is wire contamination.
Accuracy chart values assume wire has not been contaminated by the
chemicals in your process or environment. As contamination occurs, er-
ror generally increases to a point necessitating replacement of a sensor.

Effects of Thermocouple Extension Wire on Accuracy
Anytime you connect T/C extension wire to a T/C you are introducing

more uncertainty to your measurement (refer to the table below).

Table 10. Effects of Thermocouple Extension Wire on Accuracy

Extension Wire Temperature Range Standard Error
EX 0 to 200°C (32 to 400°F) +1.7°C/ 3.0°F
JX 0 to 200°C (32 to 400°F) 12.2°C/4.0°F
KX 0 to 200°C (32 to 400°F) +2.2°C/4.0°F
X -60 to 100°C (-75 to 200°F) +1.0°C /1.8°F

If your thermocouple extension wire will be exposed to temperatures
outside the specified ranges, consider using T/C wire instead.

Table 11. Characteristics of Extension Wire

Characteristics of Extension Wire

Uncertainty

RFI & EMI Noise

Replacement

Premium Grade

For J and K T/C,
extension wire
adds another
+2.2°C (24.0°F)
uncertainty when
wire is clean and
uncontaminated.

T/C extension wire
essentially behaves
as an antenna for
RFI and EMI.

T/C extension wire will
degrade to the point
of replacement.

Replacing it with more
extension wire,
perpetuates the T/C
extension wire
replacement loop.

Premium grade
thermocouple
extension wire
reduces potential
error by half and
should be selection
of choice.

If extension wire
is stressed by
being exposed
to temperatures
outside the limits
shown in the
Extension Wire
chart, uncertain-

ty will grow.

Ensure you are
using all best
practices to keep
disruptive noise out
of these low level
mV signals.

It is recommended
that T/C extension
wire be eliminated as
close to the T/C as
possible by installing
either temperature
transmitters or
Remote I/0O.

Premium grade
extension wire
still allows the
possibility of
error once metals
become contami-
nated by airborne
influences.

13




Temperature Measurement Accuracy

Options for Eliminating Thermocouple Extension Wire

Options exist that allow you to eliminate T/C extension wire, thereby
taking a step in ensuring reliable measurements. Among the options
are temperature transmitters (which can pose cost considerations) and
remote /0.

Characteristics of Modern Remote 1/O:

* Class 1, Div 2 certified.

* Ambient temperature specs -40 to 85°C (-40 to 185°F).

» Each input is configured, calibrated and custom trimmed individually
(as with temperature transmitters).

+ 20-bit input resolution and input accuracy equivalent to that of
temperature transmitters.

* 500Vrms isolation in all directions.

» Sensor andl/O Diagnostics.

+ MODBUS serial, MODBUS over Ethernet, and Fiber Optics
transmission options.

+ Shielded twisted pairs for serial communications can be made
available by bringing one or more transmitters signals back to the
DCS through the Remote 1/0.

For applications where off-loading direct wired temperature sensors from
the DCS occurs, additional benefits include:
» Reduced analog input processing by the DCS allowing more
processing time.
» Measurement, scaling, linearization, and diagnostics are done in the
Remote 1/0.
* DCS reads only a 32-bit float.
« Creation of spare analog inputs and wire from the process to the
DCS for more critical points.
+1/0O can be connected directly to Historian off-loading that
communication function from the DCS.
+1/0 can also gather other 3rd party MODBUS points and reduce
polling done by the DCS.

RTD Sensor Accuracy
Moore Industries recommends using RTDs over T/Cs whenever
possible.

The RTDs Moore Industries builds adhere to the IEC 607512 standard,
which calls for accuracy values as shown in the table below.

14



Temperature Measurement Accuracy

Table 12. RTD Sensor Accuracy

Temperature Range on Validity
OC (OF)
cl Tolerance Values Wire-Wound Thin Film Error @
ass It]in°C Resistor Resistor  |482°C / 900°F
AA +0.1+ -50 to 250°C 0 to 150°C +3.2°C/
0.0017* |t (-58 to 482°F) (32 to 302°F) 5.8°F
A +(0.15°C + -100 to 450°C -30 to 300°C 1.11°C/
0.002% | t]) (-148 to 842°F) | (-22to 572°F) 2.00°F
B +(0.3°C + -196 to 600°C -50 to 500°C 2.71°C/
+0.005* [t]) [(-320.8to 1,112°F)| (-58 to 932°F) 4.88°F
c +(0.6°C + -196 to 600°C -50 to 600°C 5.42°C/
0.01*|tl) (-320.8 to 1,112°F)| (-58 to 1,112°F) 9.76°F

Premium/Special Grade RTD Sensors

Moore Industries thermally ages all of our RTDs to minimize drift once
they get into the field. The RTDs are temperature cycled for 1000 hours
at 0° and 600°C and will maintain higher accuracy for 5+ years. Typically,
only Class A sensors are thermally aged.

Just as it is recommended that you use premium grade T/C wire for your
thermocouple measurements, it is also recommended to upgrade to
Class A RTD sensors. This cuts your uncertainty in half.

Sensor Trimming for High Accuracy

When a particular application demands the best accuracy possible,

we recommend ordering a temperature measurement system with bath
calibration. A Class A RTD sensor is calibrated in a bath in order to
calibrate it to the transmitter or remote 1/0 measuring device. This
process eliminates the final as-built offset error that exists in every
sensor. You receive a NIST traceable calibration report that indicates the
combined sensor and temperature transmitter uncertainty is typically
better than +0.05°F.
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Temperature Measurement Accuracy

Effects of Extension Wire on Accuracy

Effect of Extension Wire on Accuracy
2-Wire 3-Wire

Resistance in lead Requires lead wire
wire reduces accuracy.| compensation by design.

4-Wire
Very stable.

2-wire RTD with Resistance imbalance in 4-wire RTD with any
extension wire is not | current carrying leads causes a |length of 4-wire extension
a recommended 2.6°C (4.7°F) error for each wire will have no impact

configuration. 10. on accuracy.

If long wire runs in place, there |Moore Industries recom-
is a high probability this error will [mends using 4-wire RTD
exist in your measurement. whenever possible.

Corrections can be made by
replacing 100Q 3-wire RTD with
1000Q2 and 3-wire RTD (pre-
suming your measuring circuit
can be reconfigured to measure

a 1000Q) sensor).

This change reduces lead
resistance error by a factor of 10.

Table 13. Effects of Extension Wire on Accuracy

The 1000Q Platinum (Pt)

RTD secret

If you must stay with 3-wire RTDs

and you have long leads back to

the DCS, we suggest replacing

your 100Q Pt RTD with a Err
1000Q Pt RTD. When this is
done, the error caused by the
resistance imbalance in the lead
wire is reduced by a factor of 10.

2.6°C

1AQ ——

Figure 5. How much span error is caused by 1Q of resistance imbalance in a
3-wire 100Q Pt RTD vs a 3-wire 1000Q Pt RTD

RTD 0°F 300°F Span 1Q Error
100Q Pt 93Q 156.9Q 63.9Q 1.565%
1000Q) Pt 930Q 1569.0Q 639.0Q 0.156%
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Temperature Measurement Accuracy

Sensor Selection Summary

To optimize measurement performance and minimize long term
maintenance experience, use the following as a guide for sensor
selection.

Table 14. Sensor Selection Guide

=

Use a thin-film RTD when measuring in ranges between -40°C and 850°C
(-40°F and 1562°F).

For temperature as low as -200°C (-328°F), use a wire wound RTD.

Best practice is to use 4-wire and Class A RTDs.

Make sure your sensors are temperature cycled and “aged” for long term
stability.

When applying RTDs below 0°C and above 600°C you want to know the
process conditions in order to optimize the build: Temperature range,
Cycling, Pressure, Flow, Media, Vibration and surrounding environmental
conditions (chemicals/atmosphere).

When highest accuracy is needed, use sensor trimming.

If using 3-wire RTDs with long wire runs, and you cannot convert over to
4-wire RTDs, replace the 3-wire RTDs with 1000Q Pt RTDs.

If monitoring temperatures above 850°C (1562°F) use T/Cs.

If using T/Cs use premium grade thermocouples and extension wire.

If using long T/C extension wire be sure it is noise protected.

NINNNIN R N [N RN

Replace contaminated T/C extension wire with Remote 1/0.
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Measuring Devices

Making the Best Measurements

In measuring applications, the goal is to make the most accurate, stable
and maintenance-free measurements. If you’re using modern measuring
circuits from reputable suppliers, your measuring device should be
dependable, leaving concerns focused on noise, extension wire or
degradation of T/C wire.

In cases where direct wiring is routed to old PLCs or DCSs, uncertainty
contributions of the input card could require investigation.

Specifying New Equipment
When specifying new temperature transmitters, temperature remote 1/0
or control system I/O cards, consider the following:

Table 15. Equipment Selection Tips

What to Look for in New Equipment

Input
Resolution

The higher the resolution the smaller the change in
temperature that can be detected by the measuring circuit.
20-bit is better resolution than 16-bit.

Input
Accuracy

Input accuracy for RTDs is typically better than that of T/Cs.
Look for numbers like 0.1°C, 0.2°C, 0.3°C.

RJC Error

This error only pertains to T/C measurements. Look for low values.

Output
Accuracy

This relates to a transmitter’s ability to accurately convert to 4-20mA.

Temperature
Coefficient

Relates to transmitter output fluctuating based on ambient
temperature changes. Look for a low temperature coefficient.

Long Term
Drift

Specifies how much your measuring device will drift over ~5 years
(you do not want the measuring device contributing to measurement
drift).

RTD
Excitation
Current

The lower the value the lower the possibility of inducing self-heating
related errors into you measurement. Look for 250uA or lower.

Input
Impedance

Higher ratings keep the circuit from drawing current off the T/C.
Look for = 40MQ.

Input/Output
Isolation

Your thermocouple could be grounded and connected to an elevated
process voltage. Ample isolation in your measuring circuit prevents

a circulating current (ground loop) and the associated measurement
error. Look for isolation = 500Vrms.
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Measuring Devices

Advanced Diagnostics
In cases when more advance equipment can or must be installed,
features to look for include:

Advanced Transmitter Diagnostics

Auctioneered
Sensors

Allows wiring of two temperature sensors to a single transmitter
to configure the transmitter with one sensor as the primary
measurement and the other a backup.

If the primary sensor fails, the transmitter automatically switches to
the backup maintaining consistent signals to DCS/PLC.

Sensor
Drift

Performs comparison functions between dual sensors.

If drift is recognized, a HART diagnostic bit is initiated for
investigation.

Wire
Corrosion

Corrosion in extension wire reduces accuracy and is a leading
indicator of failure.

This functionality measures resistance of wires and can be set to
alarm if necessary.

The transmitter will measure the temperature loop resistance when
the loop is new and then choose the high alarm set points.

(Resistance changes in 4-wire RTD measurement loops does not
cause measurement error).

Range
Alarms

Set band alarms on multiple dynamic or calculated variables to best
monitor your process conditions.

Broken Wire
Hold-Off
(or Delay)

Prevention of nuisance sensor failure trips caused by external noise.

Digital Protocols
When going the route of intelligent transmitters or remote 1/0 you gain
additional accuracy benefits over transmitters that must use its 4-20mA

output.

If you are maintaining a signal in digital form all the way to your

control system, you have maximized accuracy. Maintaining digital
communications allows you to avoid errors that occur when converting
the digital signal to an analog 4-20mA and you avoid the error of
converting the analog 4-20mA signal back into digital signal at the DCS.

If you are researching digital options, look into the following protocols:

* HART - MODBUS

* PROFIBUS * FOUNDATION Fieldbus
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Basic Troubleshooting: Thermocouples & RTDs

Thermocouple Installations

Broken Wires
A broken wire is a common failure mode for a thermocouple and,
if it results in a clear open circuit, this condition is easily detected by
the measuring circuit. If the break in the wire results in intermittent
electrical contact, perhaps caused by process vibration, the
measurement might look like a noisy process signal.

Thermocouple Polarity

* In North America, thermocouple color convention uses RED for all
thermocouple negative leads.

* If your actual process or ambient temperature is increasing, but
your measuring device shows a decrease in temperature you most
likely have reversed the polarity.

* If you are measuring temperatures near ambient (as would be
the case before starting up your process), it may not be easy to
notice reversed polarity.

Thermocouple Drift

* Measurement drift over time is characteristic of thermocouples and
the error can be very significant. Drift can be difficult to detect
because all temperatures for a particular process may be using the
same sensor and all could be affected similarly.

* If you are concerned that drift is occurring and you want to detect
it consider using different sensors for the same process
measurements and compare the two readings over time. Examples
are 1) use a Type K and Type N; 2) for lower temperatures use a
Type J and a Pt RTD. For still lower temperatures use the Type T
and a Pt RTD.

Thermocouple Measurements with a Short Circuit

* Should a short circuit occur in your thermocouple measurement
loop, for all practical purposes you are now measuring the
temperature at the short.

* The closer the short is to your measuring junction the smaller the
error and the more difficult it is to detect that the short occurred.

* A short occurring in the extension wire is far enough away from the
measuring junction that the result will be a significant error and
likely easily recognized.

* If the thermocouple and short circuit are both at ambient it will be
difficult to determine that a short exists.
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Basic Troubleshooting: Thermocouples & RTDs

* If you suspect a short in the extension wire, disconnect the
thermocouple. If the measuring device is still reading a temperature
then a short circuit likely exists.

* If you are using a transmitter with advanced diagnostics you can
set to alarm when the measurement loop resistance drops,
indicating a shorted condition.

Thermocouple with Double Reversal Error

* When you are direct wiring a thermocouple back to a PLC/DCS
you will use thermocouple extension wire of the same type as the
thermocouple. Junctions are inevitable and, using Type K T/C as an
example, you need to connect Red to Red to Red all
the way back and Yellow to Yellow to Yellow all the way back.

* Let’'s assume a mistake was made in the first junction box by
connecting Red to Yellow and Yellow to Red. To avoid another trip
up the ladder to fix the error, you assume that in the next
junction box we will simply reverse wires back again connecting
Yellow to Red and Red to Yellow. However, instead of “fixing” the
problem you have now introduced a bigger error. This error is
known as a “double reversal”.

* Assuming there is a temperature gradient between the terminals
where you reversed the extension wire and reversed it back, the net
effect of the reversal is to subtract voltage from the measurement
you are trying to make and thus the error can be very significant.

* The only solution is to find the double reversal and repair it by
connecting all like-colored wires to each other.

Measuring Device RJC (CJC) Error

* Unless you know you have an installation using Remote Reference
Junction Compensation, configure your measuring circuit for
Thermocouple Input with Reference Junction Compensation (RJC)
(also called Cold Junction Compensation (CJC)).

« If you suspect a problem with the RJC, remove the thermocouple
from the measuring device and short the input terminals. The
device should read the temperature of its own terminal board.

If not, it could point to an RJC error or perhaps Reference Junction
Compensation is turned off.
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Basic Troubleshooting: Thermocouples & RTDs

RTD Installations
RTD Open Circuit Detection

* As with thermocouples, should an open circuit occur with an RTD,
this failure is easily detected by the measuring device.

* If you are using a 4-wire RTD and the broken wire is one of the
extension wires and not within the element itself, in a pinch you
could reconfigure your measuring device and use the RTD as a
3-wire RTD.

RTD Shorted Element
* Should the resistance element of the RTD get shorted, that too is
easily detected by the measuring device.
* If you need to test for a shorted element, remember that a 100Q Pt
RTD measures 100Q at 0°C. You can put the suspect RTD in
ice water and if it reads radically less than it should, it
requires replacement.

RTD Drift

* Quality RTDs are very stable and generally drift very little in terms
of standards we use in process industries.

* If you detect measurement error, it is most often caused by the
extension wire.

* A 2-wire RTD measurement is actually the sum of the RTD + R1 +
R2 (the two lead wire resistances). In a corrosive environment R1
and R2 change over time causing drift. You can perform a single
point calibration, but drift caused by the lead wire will likely be
perpetual.

* A 3-wire RTD has the 3rd compensating lead, but when the
current carrying leads differ in resistance, the measurement error is
substantial, specifically ~4.7°CF/10hm of resistance difference for
a 100Q of resistance difference for 100Q, 0.00385 alpha
platinum RTD.

* Error is also often caused by long lead wire runs where multiple
junction points are made. It is important to ensure that all
junctions are tightly screwed down as loose connections are
another source of lead wire resistance imbalance.

* To eliminate the error caused by lead wire you should use 4-wire
RTDs. With these, all the above errors go away.

* If you are using 3-wire RTDs and cannot use 4-wire RTDs, change
from 100Q to 1000Q Pt RTDs. The error caused by lead
wire resistance imbalance will be reduced by a factor of 10.
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35.12
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43.46
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51.70
55.79
59.85
63.90
67.92
71.93
75.93
79.91
83.87
87.83
91.77
95.69
99.61

1
100.39
104.29
108.18
112.06
115.93
119.78
123.63
127.46
131.28
135.09
138.88
142.67
146.44
150.21
153.96
1567.70
161.43
165.14
168.85
172.54
176.22
179.89
183.55
187.20
190.84
194.46
198.07
201.67
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1

100Q Platinum RTD — 0.00385 coefficient
Temperature in °C

2

21.97
26.24
30.49
34.70
38.89
43.05
47.18
51.29
55.38
59.44
63.49
67.52
71.53
75.53
79.51
83.48
87.43
91.37
95.30
99.22

2
100.78
104.68
108.57
112.45
116.31
120.17
124.01
127.84
131.66
135.47
139.26
143.05
146.82
150.58
154.33
158.07
161.80
165.51
169.22
172.91
176.59
180.26
183.92
187.56
191.20
194.82
198.43
202.03
205.62

2

3

21.54
25.82
30.07
34.28
38.47
42.63
46.77
50.88
54.97
59.04
63.09
67.12
71.13
75.13
79.11
83.08
87.04
90.98
94.91
98.83

3
101.17
105.07
108.96
112.83
116.70
120.55
124.39
128.22
132.04
135.85
139.64
143.43
147.20
150.96
154.71
158.45
162.17
165.89
169.59
173.28
176.96
180.63
184.28
187.93
191.56
195.18
198.79
202.39
205.98

3

4

2111
25.39
29.64
33.86
38.05
42.22
46.36
50.47
54.56
58.63
62.68
66.72
70.73
74.73
78.72
82.69
86.64
90.59
94.52
98.44

4
101.56
105.46
109.35
113.22
117.08
120.94
124.78
128.61
132.42
136.23
140.02
143.80
147.57
151.33
155.08
158.82
162.54
166.26
169.96
173.65
177.33
180.99
184.65
188.29
191.92
195.55
199.15
202.75
206.34
4

| Resistance in Ohms
(Note: x2/3/4/5/10 for 200Q/300Q/400Q/5000Q/1000Q)

5

20.68
24.97
29.22
33.44
37.64
41.80
45.94
50.06
54.15
58.23
62.28
66.31
70.33
74.33
78.32
82.29
86.25
90.19
94.12
98.04

5
101.95
105.85
109.73
113.61
17.47
121.32
125.16
128.99
132.80
136.61
140.40
144.18
147.95
151.71
155.46
159.19
162.91
166.63
170.33
174.02
177.69
181.36
185.01
188.66
192.29
195.91
199.51
203.11
206.70

5
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6

20.25
24.54
28.80
33.02
37.22
41.39
45.53
49.65
53.75
57.82
61.88
65.91
69.93
73.93
77.92
81.89
85.85
89.80
93.73
97.65

6
102.34
106.24
110.12
114.00
117.86
121.71
125.54
129.37
133.18
136.99
140.78
144.56
148.33
152.08
155.83
159.56
163.29
167.00
170.70
174.38
178.06
181.72
185.38
189.02
192.65
196.27
199.87
203.47
207.05

6

7

19.82
2411
28.37
32.60
36.80
40.97
4512
49.24
53.34
57.41
61.47
65.51
69.53
73.53
77.52
81.50
85.46
89.40
93.34
97.26

7
102.73
106.63
110.51
114.38
118.24
122.09
125.93
129.75
133.57
137.37
141.16
144.94
148.70
152.46
156.20
159.94
163.66
167.37
171.07
174.75
178.43
182.09
185.74
189.38
193.01
196.63
200.23
203.83
207.41

7

8

19.38
23.68
27.95
32.18
36.38
40.56
44.70
48.83
52.93
57.01
61.07
65.11
69.13
73.13
7712
81.10
85.06
89.01
92.95
96.87

8
103.12
107.02
110.90
114.77
118.63
122.47
126.31
130.13
133.95
137.75
141.54
145.31
149.08
152.83
156.58
160.31
164.03
167.74
171.43
175.12
178.79
182.46
186.11
189.75
193.37
196.99
200.59
204.19
207.77

8

9

18.95
23.25
27.52
31.76
35.96
40.14
44.29
48.42
52.52
56.60
60.66
64.70
68.73
72.73
76.73
80.70
84.67
88.62
92.55
96.48

9
103.51
107.40
111.29
115.15
119.01
122.86
126.69
130.52
134.33
138.13
141.91
145.69
149.46
153.21
156.95
160.68
164.40
168.11
171.80
175.49
179.16
182.82
186.47
190.11
193.74
197.35
200.95
204.55
208.13
9

10

18.52
22.83
27.10
31.34
35.54
39.72
43.88
48.00
52.11
56.19
60.26
64.30
68.33
72.33
76.33
80.31
84.27
88.22
92.16
96.09

°C
-200
-190
-180
-170
-160
-150
-140
-130
-120
-110
-100
-90
-80
-70
-60
-50
-40
-30
-20
-10
0

10 | °C

103.90
107.79
111.67
115.54
119.40
123.24
127.08
130.90
134.71
138.51
142.29
146.07
149.83
153.58
157.33
161.06
164.77
168.48
17247
175.86
179.53
183.19
186.84
190.47
194.10
197.71
201.31
204.90
208.48

0
10
20
30
40
50
60
70
80
90

100
10
120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270
280

10 | °C



°C
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450
460
470
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610
620
630
640
650
660
670
680
690
700
710
720
730
740
750
760
770
780
790
800
°C

0
208.48
212.05
215.61
219.15
222.68
226.21
229.72
233.21
236.70
240.18
243.64
247.09
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253.96
257.38
260.78
264.18
267.56
270.93
274.29
277.64
280.98
284.30
287.62
290.92
294.21
297.49
300.75
304.01
307.25
310.49
313.71
316.92
320.12
323.30
326.48
329.64
332.79
335.93
339.06
342.18
345.28
348.38
351.46
354.53
357.59
360.64
363.67
366.70
369.71
372.71
375.70

0

1
208.84
212.41
215.96
219.51
223.04
226.56
230.07
233.56
237.05
240.52
243.99
247.44
250.88
254.30
257.72
261.12
264.52
267.90
271.27
274.63
277.98
281.31
284.63
287.95
291.25
294.54
297.81
301.08
304.34
307.58
310.81
314.03
317.24
320.43
323.62
326.79
329.96
333.11
336.25
339.37
342.49
345.59
348.69
351.77
354.84
357.90
360.94
363.98
367.00
370.01
373.01
376.00

1

100Q Platinum RTD — 0.00385 coefficient
Temperature in °C

2
209.20
212.76
216.32
219.86
223.39
226.91
230.42
233.91
237.40
240.87
244.33
247.78
251.22
254.65
258.06
261.46
264.86
268.24
271.61
274.96
278.31
281.64
284.97
288.28
291.58
294.86
298.14
301.41
304.66
307.90
311.13
314.35
317.56
320.75
323.94
3271.11
330.27
333.42
336.56
339.69
342.80
345.90
348.99
352.08
355.14
358.20
361.25
364.28
367.30
370.31
373.31
376.30

2

3
209.56
21312
216.67
220.21
22374
227.26
230.77
234.26
237.74
241.22
244.68
248.13
251.56
254.99
258.40
261.80
265.20
268.57
271.94
275.30
278.64
281.98
285.30
288.61
291.91
295.19
298.47
301.73
304.98
308.23
311.45
314.67
317.88
321.07
324.26
327.43
330.59
333.74
336.87
340.00
343.11
346.21
349.30
352.38
355.45
358.51
361.55
364.58
367.60
370.61
373.61
376.60

3

4
209.91
213.48
217.03
220.57
224.09
227.61
231.12
234.61
238.09
241.56
245.02
248.47
251.91
255.33
258.74
262.14
265.53
268.91
272.28
275.63
278.98
282.31
285.63
288.94
292.24
295.52
298.80
302.06
305.31
308.55
311.78
314.99
318.20
321.39
324.57
327.74
330.90
334.05
337.18
340.31
343.42
346.52
349.61
352.69
355.76
358.81
361.85
364.89
367.91
370.91
373.91
376.90
4

| Resistance in Ohms
Note: x2/3/4/5/10 for 200Q/300Q/400Q/500Q/1000Q

5
210.27
213.83
217.38
220.92
22445
227.96
231.47
234.96
238.44
24191
245.37
248.81
252.25
255.67
259.08
262.48
265.87
269.25
272.61
275.97
279.31
282.64
285.96
289.27
292.56
295.85
299.12
302.38
305.63
308.87
312.10
315.31
318.52
321.71
324.89
328.06
331.22
334.36
337.50
340.62
343.73
346.83
349.92
353.00
356.06
359.12
362.16
365.19
368.21
371.21
374.21
377.19

5

24

6
210.63
214.19
217.74
221.217
224.80
228.31
231.82
235.31
238.79
242.26
245.71
249.16
252.59
256.01
259.42
262.82
266.21
269.59
272.95
276.30
279.64
282.97
286.29
289.60
292.89
296.18
299.45
302.71
305.96
309.20
312.42
315.64
318.84
322.03
325.21
328.38
331.53
334.68
337.81
340.93
344.04
347.14
350.23
353.30
356.37
359.42
362.46
365.49
368.51
371.51
374.51
377.49

6

7
210.98
214.54
218.09
221.63
22515
228.66
23217
235.66
239.13
242.60
246.06
249.50
252.93
256.35
259.76
263.16
266.55
269.92
273.29
276.64
279.98
283.31
286.62
289.93
293.22
296.50
299.78
303.03
306.28
309.52
312.74
315.96
319.16
322.35
325.53
328.69
331.85
334.99
338.12
341.24
344.35
347.45
350.54
353.61
356.67
359.72
362.76
365.79
368.81
371.81
374.81
377.79

7

8
211.34
214.90
218.44
221.98
225.50
229.02
232.52
236.00
239.48
242.95
246.40
249.85
253.28
256.70
260.10
263.50
266.89
270.26
273.62
276.97
280.31
283.64
286.95
290.26
293.55
296.83
300.10
303.36
306.61
309.84
313.06
316.28
319.48
322.67
325.84
329.01
332.16
335.31
338.44
341.56
344.66
347.76
350.84
353.92
356.98
360.03
363.07
366.10
369.11
372.11
375.11
378.09

8

9
211.70
215.25
218.80
222.33
225.85
229.37
232.87
236.35
239.83
243.29
246.75
250.19
253.62
257.04
260.44
263.84
267.22
270.60
273.96
277.31
280.64
283.97
287.29
290.59
293.88
297.16
300.43
303.69
306.93
310.16
313.39
316.60
319.80
322.98
326.16
329.32
332.48
335.62
338.75
341.87
344.97
348.07
351.15
354.22
357.28
360.33
363.37
366.40
369.41
372.41
375.41
378.39

9

10
212.05
215.61
219.15
222.68
226.21
229.72
233.21
236.70
240.18
243.64
247.09
250.53
253.96
257.38
260.78
264.18
267.56
270.93
274.29
277.64
280.98
284.30
287.62
290.92
294.21
297.49
300.75
304.01
307.25
310.49
313.71
316.92
320.12
323.30
326.48
329.64
332.79
335.93
339.06
342.18
345.28
348.38
351.46
354.53
357.59
360.64
363.67
366.70
369.71
372.711
375.70
378.68

10

°C

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
800

°C



100Q Platinum RTD — 0.00385 coefficient
Temperature in °C | Resistance in Ohms

(Note: x2/3/4/5/10 for 200Q/300Q/400Q/500Q/1000Q)
°C 0 1 2 3 4 ) 6 7 8 9 10
810 378.68 378.98 379.28 379.57 379.87 380.17 | 380.46 ' 380.76 '381.06 381.35 | 381.65
820 381.65 381.95 382.24 382.54 382.83 383.13 |383.42 383.72 384.01 384.31 | 384.60
830 384.60 384.90 385.19 385.49 385.78 386.08 |386.37 | 386.67 386.96 387.25 | 387.55
840 387.55 387.84 388.14 388.43 388.72 389.02 389.31 389.60 389.90 390.19 | 390.48
850 ' 390.48
°C (0] 1 2 3 4 5 6 7 8 ] 10

°C

810
820
830
840
850
°C



10Q Copper RTD — 0.00427 coefficient
Temperature in °C | Resistance in Ohms

-200 = 1.058 200
-190 | 1472 1430 1389 1.348 1306 1265 1.223 1.182 1141 1.099 1.058 -190
-180  1.884  1.843 1802 1.761 1719 1678 1.637 1596 1554 1513 1.472 -180
-170 | 2295 2254 2213 2172 2431 2090 2.049 2.008 1.967 1.925 1.884 -170
-160 | 2.705 2664 2623 2582 2541 2500 2459 2418 2377 2336 2295 -160
-150 | 3.113 | 3.072 3.031 2990 2950 2909 2868 2.827 2786 2746 2.705 -150
-140 3519 3478 3438 3397 3356 3316 3275 3235 3.194 3153 3.113 -140
-130  3.923  3.883 3.843 3.802 3.762 3.721 3.681 3.640 3.600 3.559 3.519 -130
-120 4327 | 4286 4.246 4206 4.165 4125 4.085 4.045 4.004 3964 3.923 -120
-110 | 4.728 4688 4.648 4.608 4.568 4.527 4487 4.447 4407 4367 4.327 -110
-100 5128  5.088 5048 5008 4.968 4928 4.888 4.848 4.808 4.768 4.728 -100
90 5526 | 5487 | 5447 5407 5367 5327 5288 5248 5208 5.168 5128 -90
-80 | 5923 | 5884 | 5.844 5804 5765 5725 5.685 5646 5606 5566 5526 -80
-70 | 6.318 | 6.279 | 6.239  6.200 6.160 6.121 6.081 6.042 6.002 5.963 5.923 -70
60 6.712| 6673 6.633 6594 | 6.555| 6.515 6.476 6.437 6.397 6.358 6.318 -60
-50 | 7.104 | 7.065 7.026 6.987  6.947 | 6.908 6.869 6.830 6.791 6.751 6.712 -50
40| 7490 | 7452 7413 7374 7336 | 7.297 7259 7220 7.181| 7.143 7.104 -40
-30 7876 | 7.838 7.799 | 7.761  7.722 | 7.683 7.645 7.606 7.568 7.529 7.490 -30
-20 | 8263 8224 8185 8.147 8108 | 8.070 8.031 7.992 7954 7915 7.876 -20
-10 1 8649 8610 8572 8533 8494 8456 8417 8378 8340 8301 8263 -10
0 9.035 8996 8.958 8919 8.881 8842 | 8.803 | 8.765  8.726 8.687 | 8.649 0

°C 0 1 2 3 4 5 6 7 8 9 10 | °C
0 9035 9074 9.112 9151 9.189 9228 9267 9.305 9.344 9.383 9421 0
10 9421 9460 9.498 9537 9576 9.614 9.653 9.692 9.730 9.769 9.807 10
20 9807 9.846 9.885 9.923 9.962 10.000 10.039 10.078 10.116 10.155 10.194 20
30 10.194 10.232 10.271 10.309 10.348 10.387 10.425 10.464 10.502 10.541 10.580 30
40 10.580 10.618 10.657 10.696 10.734 10.773 10.811 10.850 10.889 10.927 10.966 40
50 10.966 11.005 11.043 11.082 11.120 11.159 11.198 11.236 11.275 11.313 11.352 50
60 11.352 11.391 11.429 11.468 11.507  11.545 11.584 11.622 11.661 11.700 11.738 60
70 11738 11.777 11.816 11.854 11.893 11.931 11.970 12.009 12.047 12.086 12.124 70
80 12124 12163 12.202 12240 12.279 12.318 12.356 12.395 12.433 12472 12511 80
90 12.511 12.549 12.588 12.627 12.665 12.704 12.742 12.781 12.820 12.858 12.897 90
100 12.897 12.935 12.974 13.013 13.051 13.090 13.129 13.167 13.206 13.244 13.283 100
110 113.283 | 13.322 | 13.360 | 13.399 ' 13.437 | 13.476 13.515 13.553 13.592 13.631 13.669 110
120 13.669 13.708 13.746 13.785 13.824 13.862 13.901 13.940 13.978 14.017 14.055 120
130 [ 14.055 14.094 14.133 14171 14210 14.248 14.287 14.326 14.364 14.403 14.442 130
140 | 14.442 14.480 14.519 14.557 14.596 14.635 14.673 14.712 14.751 14.789 14.828 140
150 [ 14.828 14.867 14.906 14.945 14.984 15.022 15.061 15.100 15.139 15.178 15.217 150
160 | 15.217 15.256  15.295 15.334 15.373 15412 15.451 15490 15.529 15.568 15.607 160
170 [ 15.607 15.646 15.685 15.724 15.763 15.802 15.840 15.879 15.918 15.957 15.996 170
180 | 15.996 16.035 16.074 16.113 16.152 16.191 16.230 16.269 16.308 16.347 16.386 180
190 | 16.386 16.425 16.464 16.503 16.542 16.581 16.620 16.659 16.698 16.737 16.776 190
200 16.776 16.815 16.854 16.893 16.932 16.971 17.010 17.049 17.088 17.127 17.166 200
210 17166 17.205 17.244 17.283 17.322 17.360 17.399 17.438 17.477 17.516 17.555 210
220 17.555 17.594 17.633 17.672 17.711 17.750 17.789 17.828 17.867 17.906 17.945 220
230 17.945 17.984 18.023 18.062 18.101 18.140 18.179 18.218 18.257 18.296 18.335 230
240 18.335 18.374 18.413 18.452 18.491 18.530 18.569 18.609 18.648 18.687 18.726 240
250 18.726 18.765 18.804 18.843 18.882 18.921 18.960 18.999 19.038 19.077 19.116 250
260 19.116 260
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120Q Nickel RTD — 0.00672 coefficient
| Resistance in Ohms

Temperature in °C

66.60
73.10
79.62
86.16
92.76
99.41
106.15
113.00
120.00

72.45
78.97
85.51
92.09
98.74
105.47
112.31
119.29

71.80
78.31
84.85
91.43
98.07
104.79
111.62
118.59

71.15
77.66
84.20
90.77
97.41
104.12
110.93
117.88

70.50
77.01
83.54
90.11
96.74
103.44
110.25
117.18

69.85
76.36
82.89
89.45
96.07
102.77
109.56
116.48

69.20
75.71
82.23
88.79
95.41
102.09
108.88
115.78

68.55
75.06
81.58
88.14
94.74
101.42
108.19
115.09

67.90
74.41
80.93
87.48
94.08
100.75
107.51
114.39

67.25
73.75
80.27
86.82
93.42
100.08
106.83
113.70

66.60
73.10
79.62
86.16
92.76
99.41
106.15
113.00

-80

-50

100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250
260

0
120.00
12717
134.52
142.06
149.80
157.75
165.90
174.27
182.85
191.64
200.64
209.85
219.29
228.95
238.84
248.95
259.30
269.89
280.77
291.95
303.45
315.31
327.54
340.14
353.14
366.53
380.31

°C 0

120.71
127.89
135.26
142.82
150.59
158.55
166.73
175.12
183.72
192.53
201.55
210.79
220.25
229.93
239.84
249.97
260.34
270.97
281.87
293.08
304.62
316.52
328.78
341.43
354.46
367.89

1

2
121.42
128.62
136.01
143.59
151.37
159.36
167.56
175.97
184.59
193.42
202.47
211.72
221.20
230.91
240.84
251.00
261.39
272.05
282.98
294.22
305.80
317.73
330.03
342.71
355.79
369.26

2

3
122.13
129.35
136.76
144.36
152.16
160.17
168.39
176.82
185.46
194.32
203.38
212.66
222.16
231.89
241.85
252.03
262.45
27313
284.09
295.37
306.97
318.94
331.28
344.00
357.12
370.62

3

4
122.85
130.09
137.51
145.13
152.95
160.98
169.22
177.68
186.34
195.21
204.30
213.60
22313
232.88
242.85
253.06
263.50
274.21
285.20
296.51
308.15
320.16
332.53
345.29
358.45
372.00

4

5
123.56
130.82
138.26
145.90
153.75
161.80
170.06
178.53
187.22
196.11
205.22
214.54
224.09
233.86
243.86
254.09
264.56
275.30
286.32
297.66
309.34
321.38
333.79
346.59
359.79
373.37

5

27

124.28
131.56
139.02
146.68
154.54
162.61
170.90
179.39
188.10
197.01
206.14
215.49
225.06
234.85
244.88
25513
265.62
276.38
287.44
298.81
310.52
322.60
335.05
347.89
361.13
374.75

7
125.00
132.29
139.78
147.46
156.34
163.43
171.74
180.25
188.98
197.92
207.07
216.43
226.03
235.85
245.89
256.17
266.69
277.48
288.56
299.97
311.72
323.83
336.32
349.20
362.47
376.14

7

8
125.72
133.03
140.54
148.24
156.14
164.25
172.58
181.12
189.87
198.82
207.99
217.38
227.00
236.84
246.91
257.21
267.75
278.57
289.69
301.13
312.91
325.06
337.59
350.51
363.82
377.52

8

)
126.44
133.77
141.30
149.02
156.94
165.07
173.42
181.98
190.75
199.73
208.92
218.34
227.97
237.84
247.93
258.25
268.82
279.67
290.82
302.29
314.11
326.30
338.87
351.82
365.17
378.91

9

10
12717
134.52
142.06
149.80
157.75
165.90
174.27
182.85
191.64
200.64
209.85
219.29
228.95
238.84
248.95
259.30
269.89
280.77
291.95
303.45
315.31
327.54
340.14
353.14
366.53
380.31

10

100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
°C



100Q Platinum RTD — 0.00385 coefficient
Temperature in °F | Resistance in Ohms
(Note: x2/3/4/5/10 for 200Q/300Q/400Q/500Q/1000Q)

°F (0] 1 2 3 4 ) 6 7 8 9 10 °F
-320 1 2044 1 2020 | 19.96 | 19.72 1948 19.24  19.00 18.76 18.52 -320
-310 | 2283 | 2259 | 2235 2211 21.87 2163 2139 2116 2092 2068 2044 -310
=300 | 2520 24.97 | 2473 2449 2425 24.02 | 23.78 2354 | 2330 23.06 22.83 | -300
-290 2757 | 27.33 | 2710 | 26.86 26.62 26.39 26.15 2591 2568 2544 2520 | -290
280 29.93  29.69 2946 29.22 2898 2875 2851 2828 28.04 27.81 27.57  -280
=270 3227 32.04 | 3180 3157 31.34 3110 30.87  30.63 3040 30.16| 29.93 -270
-260 34.61 3438 34.14 | 33.91 3368 3344 3321 3298 3274 3251 3227 -260
250 3694 36.71 3647 36.24 36.01 3578 3554 3531 3508 34.84 34.61 -250
=240 39.26  39.03  38.80 38.56 3833 38.10 37.87 37.64 3740 3717 36.94 -240
230 4157 4134 4111 40.88 40.65 4042 4019 3995 39.72 3949 39.26 -230
220 43.88 | 43.65 4342 4319 4296 4273 4249 4226 4203 4180 41.57 | -220
210 46.17 4594 | 4571 4548 4526 4503 44.80 4457 4434 4411 | 43.88 -210
-200 4846 4823 48.00 47.78 4755 4732 4709 46.86 46.63 46.40 46.17 | -200
-190  50.74 5052 50.29 50.06 49.83  49.60 49.38 49.15 4892 4869 4846 -190
-180  53.02 5279 5256 52.34 5211 5183 5165 5143 5120 5097 50.74 -180
-170 5529 55.06 54.83 54.61 54.38  54.15 5393 53.70 5347 5325 53.02 -170
-160 5755 57.32 5710 56.87 56.65 5642 56.19 5597 5574 5551 5529 -160
-150  59.81  59.58 59.35 59.13 58.90 5868 5845 5823 58.00 57.78 57.55 -150
-140 | 62.06 61.83 61.61 6138 61.16 60.93 60.71| 60.48 60.26 60.03 59.81 -140
-130  64.30 64.08 63.85 63.63 6340 63.18 6295 6273 6250 62.28 62.06 -130
-120 | 66.54 66.31 66.09 65.87 6564 6542 6520 6497 64.75 64.52 64.30 -120
-110  68.77 6855 68.33 68.10 67.88 67.66 6743 67.21 66.99 66.76 66.54 -110
-100 | 71.00 70.78 70.55 70.33 70.11 69.89 69.66 69.44 6922 6899 68.77 -100
90 7322 7300 7278 7256 7233 7211 71.89 7167 7145 7122 71.00 -90
-80 7544 7522 7500 7478 7455 7433 7411 7389 7367 7345 7322 -80
-70 | 7766 7743 7721 7699 76.77 76.55 76.33 76.11 7588 7566 7544 -70
-60 | 79.86 79.64 | 7942 79.20 7898 7876 7854 7832 78.10 77.88| 77.66 -60
-50  82.07 8185 8163 8141 8119 80.97 80.75 80.53 80.31 80.09 79.86 -50
-40 | 8427 8405 8383 8361 8339 8317 8295 8273 8251 8229 8207 -40
-30 8647 86.25 86.03 8581 8559 8537 8515 84.93 8471 8449 8427 -30
-20 | 88.66 8844 8822 88.00 87.78 87.56 87.34 87.13 86.91 86.69 86.47 -20
-10 | 90.85 90.63  90.41 90.19 8997 89.75 89.54 89.32 89.10 88.88 8866 -10
0 93.03 92.82 9260 9238 9216 9194 9172 9150 9129 91.07 90.85 0

n-----n-nn-

0 9303 9325 9347 9369 9391 9412 9434 9456 94.78 95.00 95.21

10 9521 9543 9565 9587 96.09 96.30 | 96.52 96.74 | 96.96 97.17 | 97.39 10
20 9739 9761 9783 98.04 9826 9848 98.70 9891 9913 9935 9957 20
30 99.57 | 99.78 100.00 100.22 100.43 100.65 100.87 101.09 101.30 101.52 101.74 30
40 1 101.74 101.95 102.17 | 102.39 | 102.60 102.82 | 103.04 103.25 103.47 103.69 103.90 40
50 103.90 104.12 104.34 104.55 104.77 104.98 105.20 105.42 105.63 105.85 106.07 50
60 106.07 ' 106.28 106.50 106.71 106.93 107.15 107.36 107.58 107.79 108.01 108.23 60
70 108.23 108.44 108.66 108.87 109.09 109.30 109.52 109.73 109.95 110.17 11038 70
80 110.38 110.60 110.81 111.03 111.24 11146 111.67 111.89 11210 11232 11253 80
90 112.53 112.75 112.96 113.18 113.39 113.61 113.82 114.04 114.25 11447 11468 90
100 | 114.68 114.90 11511  115.33 | 115.54 115.76 115.97 116.18 116.40 116.61 116.83 100
110 | 116.83 | 117.04 | 117.26 | 117.47  117.68 117.90 | 118.11 118.33 118.54 118.76 118.97 110
120 | 118.97 119.18  119.40 119.61  119.82 120.04 120.25 120.47 120.68 120.89 121.11 120
130 | 121.11 [ 121.32 | 121.53 | 121.75 | 121.96 | 122.18 122.39 122.60 122.82 123.03 123.24 130
140 123.24 | 123.46 | 123.67 123.88 124.09 124.31 124.52 124.73 124.95 125.16 125.37 140
150 | 126.37 | 125.59 | 125.80 | 126.01 | 126.22 | 126.44 126.65 126.86 127.08 127.29 127.50 150
160 127.50 | 127.71 | 127.93 128.14 128.35 128.56 128.78 128.99 129.20 129.41 129.62 160
°F 0 1 2 3 4 5 6 7 8 9 10
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°F
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
°F

0
129.62
131.74
133.86
135.97
138.08
140.19
142.29
144.39
146.49
148.58
150.67
152.75
154.83
156.91
158.98
161.05
163.12
165.18
167.24
169.30
171.35
173.40
175.45
177.49
179.53
181.56
183.59
185.62
187.65
189.67
191.68
193.70
195.71
197.71
199.71
201.71
203.71
205.70
207.69
209.67
211.66
213.63
215.61
217.58
219.55
221.51
22347
22542
227.38
229.33
231.27
233.21

0

1
129.84
131.96
134.07
136.19
138.29
140.40
142.50
144.60
146.70
148.79
150.88
152.96
155.04
157.12
159.19
161.26
163.33
165.39
167.45
169.51
171.56
173.61
175.65
177.69
179.73
181.77
183.80
185.82
187.85
189.87
191.88
193.90
195.91
197.91
199.91
201.91
203.91
205.90
207.89
209.87
211.85
213.83
215.80
217.77
219.74
221.70
223.66
225.62
227.57
229.52
231.47
233.41

1

100Q Platinum RTD — 0.00385 coefficient
Temperature in °F

2
130.05
132.17
134.28
136.40
138.51
140.61
142.71
144.81
146.91
149.00
151.08
163.17
155.25
157.33
159.40
161.47
163.53
165.60
167.66
169.71
171.76
173.81
175.86
177.90
179.93
181.97
184.00
186.03
188.05
190.07
192.09
194.10
196.11
198.11
200.11
202.11
204.11
206.10
208.09
210.07
212.05
214.03
216.00
217.97
219.94
221.90
223.86
225.82
221.77
229.72
231.66
233.60

2

3
130.26
132.38
134.50
136.61
138.72
140.82
142.92
145.02
147.11
149.21
151.29
153.38
155.46
157.53
159.61
161.67
163.74
165.80
167.86
169.92
171.97
174.02
176.06
178.10
180.14
182.17
184.20
186.23
188.25
190.27
192.29
194.30
196.31
198.31
200.31
202.31
204.31
206.30
208.29
210.27
212.25
214.23
216.20
218.17
220.13
222.10
224.06
226.01
227.96
22991
231.86
233.80

3

4
130.47
132.59
134.71
136.82
138.93
141.03
143.13
145.23
147.32
149.41
151.50
153.58
155.66
157.74
159.81
161.88
163.95
166.01
168.07
170.12
17217
174.22
176.26
178.30
180.34
182.38
184.40
186.43
188.45
190.47
192.49
194.50
196.51
198.51
200.51
202.51
204.51
206.50
208.48
210.47
212.45
214.42
216.40
218.37
220.33
222.29
224.25
226.21
228.16
230.11
232.05
233.99
4

| Resistance in Ohms
(Note: x2/3/4/5/10 for 200Q/300Q/400Q/500Q/1000Q)

5
130.68
132.80
134.92
137.03
139.14
141.24
143.34
145.44
147.53
149.62
151.71
153.79
1556.87
157.95
160.02
162.09
164.15
166.21
168.27
170.33
172.38
174.43
176.47
178.51
180.55
182.58
184.61
186.63
188.66
190.67
192.69
194.70
196.71
198.71
200.71
202.71
204.71
206.70
208.68
210.67
212.64
214.62
216.59
218.56
220.53
22249
22445
226.40
228.35
230.30
232.24
234.18

5

29

6
130.90
133.01
135.13
137.24
139.35
141.45
143.55
145.65
147.74
149.83
151.92
154.00
156.08
158.15
160.23
162.29
164.36
166.42
168.48
170.53
172.58
174.63
176.67
178.71
180.75
182.78
184.81
186.84
188.86
190.88
192.89
194.90
196.91
198.91
200.91
202.91
204.90
206.89
208.88
210.86
212.84
214.82
216.79
218.76
220.72
222.68
224.64
226.60
228.55
230.49
23244
234.38

6

7
131.11
133.23
135.34
137.45
139.56
141.66
143.76
145.86
147.95
150.04
152.13
154.21
156.29
158.36
160.43
162.50
164.57
166.63
168.68
170.74
172.79
174.83
176.88
178.92
180.95
182.98
185.01
187.04
189.06
191.08
193.09
195.10
197.11
199.11
201.11
203.11
205.10
207.09
209.08
211.06
213.04
215.02
216.99
218.96
220.92
222.88
224.84
226.79
228.74
230.69
232.63
234.57

7

8
131.32
133.44
135.55
137.66
139.77
141.87
143.97
146.07
148.16
150.25
152.33
154.42
156.49
158.57
160.64
162.71
164.77
166.83
168.89
170.94
172.99
175.04
177.08
179.12
181.16
183.19
185.22
187.24
189.26
191.28
193.29
195.30
197.31
199.31
201.31
203.31
205.30
207.29
209.28
211.26
213.24
215.21
21718
219.15
22112
223.08
225.03
226.99
228.94
230.88
232.83
234.77

8

9
131.53
133.65
135.76
137.87
139.98
142.08
144.18
146.28
148.37
150.46
152.54
154.62
156.70
158.78
160.85
162.91
164.98
167.04
169.09
171.15
173.20
175.24
177.29
179.32
181.36
183.39
185.42
187.44
189.46
191.48
193.49
1956.50
197.51
199.51
201.51
203.51
205.50
207.49
209.48
211.46
213.44
215.41
217.38
219.35
221.31
22327
225.23
22718
22913
231.08
233.02
234.96

9

10 | °F

131.74
133.86
135.97
138.08
140.19
142.29
144.39
146.49
148.58
150.67
1562.75
154.83
156.91
158.98
161.05
163.12
165.18
167.24
169.30
171.35
173.40
175.45
177.49
179.53
181.56
183.59
185.62
187.65
189.67
191.68
193.70
195.71
197.71
199.71
201.71
203.71
205.70
207.69
209.67
211.66
213.63
215.61
217.58
219.55
221.51
22347
22542
227.38
229.33
231.27
233.21
235.15

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

10 | °F



°F
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
1000
1010
1020
1030
1040
1050
1060
1070
1080
1090
1100
110
1120
1130
1140
1150
1160
170
1180
1190
1200
°F

0
235.15
237.09
239.02
240.95
242.87
244.79
246.71
248.62
250.53
252.44
254.34
256.24
258.14
260.03
261.92
263.80
265.68
267.56
269.44
271.31
27317
275.04
276.90
278.75
280.61
282.46
284.30
286.14
287.98
289.82
291.65
29348
295.30
297.12
298.94
300.75
302.56
304.37
306.17
307.97
309.77
311.56
313.35
315.14
316.92
318.70
320.47
322.24
324.01
325.77
327.53
329.29

0

1
235.35
237.28
239.21
241.14
243.06
244.98
246.90
248.81
250.72
252.63
254.53
256.43
258.33
260.22
262.11
263.99
265.87
267.75
269.62
271.49
273.36
275.22
277.08
278.94
280.79
282.64
284.49
286.33
288.17
290.00
291.83
293.66
295.48
297.31
299.12
300.94
302.75
304.55
306.35
308.15
309.95
311.74
313.53
315.31
317.10
318.87
320.65
322.42
324.18
325.95
327.71
329.46

1

100Q Platinum RTD — 0.00385 coefficient
Temperature in °F

2
235.54
23747
239.41
241.33
243.26
245.18
247.09
249.00
250.91
252.82
254.72
256.62
258.52
260.41
262.29
264.18
266.06
267.94
269.81
271.68
273.55
27541
277.27
279.13
280.98
282.83
284.67
286.51
288.35
290.19
292.02
293.84
295.67
297.49
299.30
301.12
302.93
304.73
306.53
308.33
310.13
311.92
313.71
315.49
317.27
319.05
320.82
322.59
324.36
326.12
327.88
329.64

2

3
235.73
237.67
239.60
241.52
243.45
245.37
247.28
249.20
251.10
253.01
254.91
256.81
258.70
260.60
262.48
264.37
266.25
268.12
270.00
271.87
273.73
275.60
277.46
279.31
281.16
283.01
284.86
286.70
288.53
290.37
292.20
294.03
295.85
297.67
299.49
301.30
303.11
304.91
306.71
308.51
310.31
312.10
313.89
315.67
317.45
319.23
321.00
322.77
324.54
326.30
328.06
329.82

3

4
235.93
237.86
239.79
241.72
243.64
245.56
247 47
249.39
251.30
253.20
255.10
257.00
258.89
260.78
262.67
264.56
266.44
268.31
270.18
272.05
273.92
275.78
277.64
279.50
281.35
283.20
285.04
286.88
288.72
290.55
292.38
294.21
296.03
297.85
299.67
301.48
303.29
305.09
306.89
308.69
310.49
312.28
314.07
315.85
317.63
319.41
321.18
322.95
324.71
326.48
328.24
329.99
4

| Resistance in Ohms
(Note: x2/3/4/5/10 for 200Q/300Q/400Q/500Q/1000Q)

5
236.12
238.05
239.98
24191
243.83
245.75
247.67
249.58
251.49
253.39
255.29
257.19
259.08
260.97
262.86
264.74
266.62
268.50
270.37
272.24
27411
275.97
277.83
279.68
281.53
283.38
285.22
287.06
288.90
290.73
292.56
294.39
296.21
298.03
299.85
301.66
303.47
305.27
307.07
308.87
310.67
312.46
314.24
316.03
317.81
319.58
321.36
32313
324.89
326.65
328.41
330.17

5

30

6
236.31
238.25
240.18
242.10
244.02
245.94
247.86
249.77
251.68
253.58
255.48
257.38
259.27
261.16
263.05
264.93
266.81
268.69
270.56
27243
274.29
276.15
278.01
279.87
281.72
283.56
285.41
287.25
289.08
290.92
292.75
294.57
296.40
298.21
300.03
301.84
303.65
305.45
307.25
309.05
310.85
312.64
314.42
316.21
317.98
319.76
321.53
323.30
325.07
326.83
328.59
330.34

6

7
236.51
238.44
240.37
242.29
244.22
246.13
248.05
249.96
251.87
253.77
255.67
257.57
259.46
261.35
263.24
265.12
267.00
268.87
270.75
272.61
27448
276.34
278.20
280.05
281.90
283.75
285.59
287.43
289.27
291.10
292.93
294.76
296.58
298.40
300.21
302.02
303.83
305.63
307.43
309.23
311.02
312.81
314.60
316.38
318.16
319.94
321.71
323.48
325.24
327.00
328.76
330.52

7

8
236.70
238.63
240.56
242.49
244.41
246.33
248.24
250.15
252.06
253.96
255.86
257.76
259.65
261.54
263.43
265.31
267.19
269.06
270.93
272.80
274.67
276.53
278.38
280.24
282.09
283.93
285.78
287.62
289.45
291.28
293.11
294.94
296.76
298.58
300.39
302.20
304.01
305.81
307.61
309.41
311.20
312.99
314.78
316.56
318.34
320.12
321.89
323.66
325.42
327.18
328.94
330.69

8

9
236.89
238.83
240.75
242.68
244.60
246.52
248.43
250.34
252.25
254.15
256.05
257.95
259.84
261.73
263.61
265.50
267.37
269.25
27112
272.99
274.85
276.71
278.57
280.42
282.27
284.12
285.96
287.80
289.64
29147
293.30
295.12
296.94
298.76
300.57
302.38
304.19
305.99
307.79
309.59
311.38
31317
314.96
316.74
318.52
320.29
322.06
323.83
325.60
327.36
329.11
330.87

9

10 | °F

237.09
239.02
240.95
242.87
244.79
246.71
248.62
250.53
252.44
254.34
256.24
258.14
260.03
261.92
263.80
265.68
267.56
269.44
271.31
27317
275.04
276.90
278.75
280.61
282.46
284.30
286.14
287.98
289.82
291.65
29348
295.30
297.12
298.94
300.75
302.56
304.37
306.17
307.97
309.77
311.56
313.35
315.14
316.92
318.70
32047
322.24
324.01
325.77
327.53
329.29
331.04

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
1000
1010
1020
1030
1040
1050
1060
1070
1080
1090
1100
1110
1120
1130
1140
1150
1160
170
1180
1190
1200

10 | °F



°F
1210
1220
1230
1240
1250
1260
1270
1280
1290
1300
1310
1320
1330
1340
1350
1360
1370
1380
1390
1400
1410
1420
1430
1440
1450
1460
1470
1480
1490
1500
1510
1520
1530
1540
1550
1560
°F

331.04
332.79
334.54
336.28
338.02
389175
341.49
343.21
344.94
346.66
348.38
350.09
351.80
353.51
355.21
356.91
358.61
360.30
361.99
363.67
365.36
367.03
368.71
370.38
372.05
373.71
375.37
377.03
378.68
380.33
381.98
383.62
385.26
386.90
388.53
390.16
0

331.22
332.97
334.71
336.45
338.19
339.93
341.66
343.39
345.11
346.83
348.55
350.26
351.97
353.68
355.38
357.08
358.78
360.47
362.16
363.84
365.52
367.20
368.88
370.55
372.21
373.88
375.54
377.19
378.85
380.50
382.14
383.79
385.42
387.06
388.69
390.32
1

100Q Platinum RTD — 0.00385 coefficient
Temperature in °F

2
331.39
333.14
334.89
336.63
338.37
340.10
341.83
343.56
345.28
347.00
348.72
350.43
352.14
353.85
355.55
357.25
358.95
360.64
362.33
364.01
365.69
367.37
369.04
370.71
372.38
374.04
375.70
377.36
379.01
380.66
382.31
383.95
385.59
387.22
388.85
390.48

2

3
331.57
333.32
335.06
336.80
338.54
340.27
342.01
343.73
345.46
347.18
348.89
350.60
352.31
354.02
355.72
357.42
359.12
360.81
362.49
364.18
365.86
367.54
369.21
370.88
372.55
374.21
375.87
377.53
379.18
380.83
382.47
384.11
385.75
387.39
389.02

3

4
331.74
333.49
335.24
336.98
338.71
340.45
34218
343.90
345.63
347.35
349.06
350.78
352.48
354.19
355.89
357.59
359.28
360.98
362.66
364.35
366.03
367.70
369.38
371.05
372.71
374.38
376.04
377.69
379.34
380.99
382.64
384.28
385.91
387.55
389.18

4

| Resistance in Ohms
(Note: x2/3/4/5/10 for 200Q/300Q/400Q/500Q/1000Q)

5
331.92
333.67
335.41
337.15
338.89
340.62
342.35
344.08
345.80
347.52
349.23
350.95
352.66
354.36
356.06
357.76
359.45
361.14
362.83
364.52
366.20
367.87
369.55
3711.21
372.88
374.54
376.20
377.86
379.51
381.16
382.80
384.44
386.08
387.71
389.34

5

31

6
332.09
333.84
335.58
337.32
339.06
340.79
342.52
344.25
345.97
347.69
349.41
351.12
352.83
354.53
356.23
357.93
359.62
361.31
363.00
364.68
366.36
368.04
369.71
371.38
373.05
374.71
376.37
378.02
379.67
381.32
382.96
384.60
386.24
387.88
389.50

6

7
332.27
334.01
335.76
337.50
339.23
340.97
342.70
344.42
346.14
347.86
349.58
351.29
353.00
354.70
356.40
358.10
359.79
361.48
363.17
364.85
366.53
368.21
369.88
371.55
373.21
374.87
376.53
378.19
379.84
381.48
383.13
384.77
386.41
388.04
389.67

7

8
332.44
334.19
335.93
337.67
339.41
341.14
342.87
344.59
346.32
348.03
349.75
351.46
356317
354.87
356.57
358.27
359.96
361.65
363.34
365.02
366.70
368.37
370.05
371.71
373.38
375.04
376.70
378.35
380.00
381.65
383.29
384.93
386.57
388.20
389.83

8

9
332.62
334.36
336.11
337.85
339.58
341.31
343.04
344.77
346.49
348.21
349.92
351.63
353.34
355.04
356.74
358.44
360.13
361.82
363.51
365.19
366.87
368.54
370.21
371.88
373.55
375.21
376.86
378.52
380.17
381.81
383.46
385.10
386.73
388.36
389.99

10 | °F

332.79
334.54
336.28
338.02
339.75
341.49
343.21
344.94
346.66
348.38
350.09
351.80
353.51
355.21
356.91
358.61
360.30
361.99
363.67
365.36
367.03
368.71
370.38
372.05
373.71
375.37
377.03
378.68
380.33
381.98
383.62
385.26
386.90
388.53
390.16

10

1210
1220
1230
1240
1250
1260
1270
1280
1290
1300
1310
1320
1330
1340
1350
1360
1370
1380
1390
1400
1410
1420
1430
1440
1450
1460
1470
1480
1490
1500
1510
1520
1530
1540
1550
1560
°F



10Q Copper RTD — 0.00427 coefficient
Temperature in °F | Resistance in Ohms

°F 0 1 2 3 4 5 6 7 8 9 10 | °F
2320 1.242 1 1.219 1196 | 1.173 | 1.150 | 1.127 | 1.104  1.081 1.058 -320
-310 | 1472 1449 1426 1403 1380 1.357 1334 1311 1288 1.265 1.242 -310
-300  1.701 1678 1.655 1.632 1.609 1.587 1.564 1.541 1518 1495 1.472 -300
-290  1.930 1.907 1.884 1.861 1.839 1816 1.793 1.770 1.747 1.724 1.701 -290
-280 2158 | 2136 2113 2.090 2.067 2044 2021 1999 1976 1953 1.930 -280
270 2386 @ 2.364 2341 2318 2295 2272 2250 2227 2204 2181 2158 -270
-260 2614 2591 2568 2546 2523 2500 2477 2455 2432 2409 2386 -260
-250 2841 2818 2795 2773 2750 2727 2705 2682 2659 2637 2614 -250
-240  3.067 | 3.045 3.022 2999 2977 2954 2931 2909 2886 2863 2.841 -240
230 3293 | 3.271 | 3248 3226 3.203 3180 3.158 3.135 3.113 3.090 3.067 -230
-220 3519 | 3496 3474 3451 3429 3406 3.384 3361 3.338 3316 3.293 -220
210 3.744 1 3721 3699 3676 3.654 3631 3609 3.586 3564 3.541 3519 -210
-200  3.968  3.946 3.923 3.901 3.879 3856 3.834 3.811 3.789 3.766 3.744 -200
-190 4192 | 4170 4148 4125 4103 4.080 4.058 4.036 4.013 3.991 3.968 -190
-180 4416 | 4.394 4371 4349 4327 4304 4282 4259 4237 4215 4192 -180
-170  4.639 | 4.617 4594 4572 4550 4527 4505 4483 4461 4438 4416 -170
-160 4.862  4.839 4817 4795 4773 4750 4.728 4706 4.684 4.661 4.639 -160
-150  5.084 | 5.061 5039 5.017 4995 4973 4950 4.928 4906 4.884 4.862 -150
-140 5305 5.283 5261 5239 65217 5195 5172 5150 5128 5106 5.084 -140
-130 5526 5504 5482 5460 5438 5416 5394 5372 5350 5327 5305 -130
-120 5747 5725 5703 5681 5659 5637 5615 5593 5571 5548 5526 -120
-110 5967 5945 5923 5901 5879 5857 6835 65813 5791 5769 56747 -110
-100 6.187 6.165 6.143 6.121 6.099 6.077 6.055 6.033 6.011 5989 5967 -100
90 6406 6.384 6.362 6.340 6.318 6.296 6.275 6.253 6.231 6.209 6.187 -90

80 6.625 6.603 6.581 6.559 6.537 | 6.515| 6.494 6.472 6.450 6.428 6.406 -80

-70 | 6.843 6.821 6.799 6.777  6.756  6.734 6.712 6.690 6.668 6.647 6.625 -70

60 7.061 7.039 7.017 6995 6.974 6.952 6.930 6.908 6.886 6.865 6.843 -60

50 7276 7254 7.233 7211 7490 7.168 7.147 7126 7.104 7.082 7.061 -50

40 7490 7469 7447 7426 7404 7383 7.362 7.340 7319 7.297 | 7.276 -40

-30 0 7.705 7.683 7.662 7.640 7.619 7.598 7.576 7.555 7.533 7.512| 7.490 -30

20 7919 7898 7876 7.855 7.834 7812 7.791 7.769 7.748 7.726 7.705 -20

-10| 8134 8112 8.091 8070 8.048 8.027 8.005 7.984 7.962 7.941 7919 -10

0| 8348 | 8327 | 8306 8.284 | 8263 | 8241 8220 8198 8177 8.155 8.134 0

n-----n-nn-

8.348 8370 8391 8413 | 8434 8456 8477 8499 8520 8542 8.563
10 8.563 8.584 8.606 8627 | 8649 8.670 8692 8713 8.735 8.756 8.778 10
20 8778 8799 8820 8842 8.863 8885 8906 8928 8949 8971 8992 20
30 8992 9.014 9.035 9.056 9.078 9.099 9.121 9.142 9164 9.185 9.207 30
40 1 9207 | 9228 9.250 | 9.271 9.292 9314 | 9335 9357 9378 9400 9421 40
50 9421 9443 9464 9486 9.507 9.528 9550 9.571 9593 9.614 9636 50
60 9.636 9.657 9.679 9.700 9.722 9.743 9.764 9.786 9.807 9.829 9.850 60
70 9.850 9.872 9.893 9915 9.936 9.958 9.979 10.000 10.022 10.043 10.065 70
80 10.065 10.086 10.108 10.129 10.151 10.172 10.194 10.215 10.236 10.258 10.279 80
90 10.279 10.301 10.322 10.344 10.365 10.387 10.408 10.430 10.451 10.472 10.494 90
100 | 10.494 10.515 10.537 10.558  10.580 10.601 10.623 10.644 10.666 10.687 10.708 100
110 110.708 | 10.730 | 10.751 | 10.773 1 10.794 ' 10.816 | 10.837 10.859 10.880 10.902 ' 10.923 110
120 [ 10.923  10.944 10.966 10.987 | 11.009 11.030 11.052 11.073 11.095 11.116 11.138 120
130 | 11.138 | 11.159 | 11.180 | 11.202 | 11.223 | 11.245 11.266 11.288 11.309 11.331 11.352 130
140  11.352 | 11.374 | 11.395 | 11.416 11.438  11.459 11.481 11.502 11.524 11.545 11.567 140
150 | 11.567 | 11.588 | 11.610 | 11.631 | 11.652 | 11.674 11.695 11.717 11.738 11.760 11.781 150
160 11.781 | 11.803 | 11.824  11.846 11.867 11.888 11.910 11.931 11.953 11.974 11.996 160
°F 0 1 2 3 4 5 6 7 8 9 10

32



°F
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

0
11.996
12.210
12.425
12.639
12.854
13.068
13.283
13.498
13.712
13.927
14.141
14.356
14.570
14.785
15.001
15.217
15.434
15.650
15.866
16.083
16.299
16.516
16.732
16.949
17.166
17.382
17.599
17.815
18.032
18.249
18.465
18.682
18.899
19.116

1
12.017
12.232
12.446
12.661
12.875
13.090
13.304
13.519
13.734
13.948
14.163
14.377
14.592
14.806
15.022
15.239
15.455
15.672
15.888
16.105
16.321
16.538
16.754
16.971
17.187
17.404
17.620
17.837
18.054
18.270
18.487
18.704
18.921

10Q Copper RTD — 0.00427 coefficient
| Resistance in Ohms

Temperature in °F

2
12.039
12.253
12.468
12.682
12.897
13.111
13.326
13.540
13.755
13.970
14.184
14.399
14.613
14.828
15.044
15.260
15.477
15.693
15.910
16.126
16.343
16.559
16.776
16.992
17.209
17.425
17.642
17.859
18.075
18.292
18.509
18.726
18.942

3
12.060
12.275
12.489
12.704
12.918
13.133
13.347
13.562
13.776
13.991
14.206
14.420
14.635
14.849
15.066
15.282
15.499
15.715
15.931
16.148
16.364
16.581
16.797
17.014
17.231
17.447
17.664
17.880
18.097
18.314
18.530
18.747
18.964

4
12.082
12.296
12.511
12.725
12.940
13.154
13.369
13.583
13.798
14.012
14.227
14.442
14.656
14.871
15.087
15.304
15.520
15.737
15.953
16.170
16.386
16.603
16.819
17.036
17.252
17.469
17.685
17.902
18.119
18.335
18.552
18.769
18.986

5
12.103
12.318
12.532
12.747
12.961
13.176
13.390
13.605
13.819
14.034
14.248
14.463
14.678
14.893
15.109
15.325
15.542
15.758
15.975
16.191
16.408
16.624
16.841
17.057
17.274
17.490
17.707
17.924
18.140
18.357
18.574
18.791
19.007

6
12124
12.339
12.554
12.768
12.983
13.197
13412
13.626
13.841
14.055
14.270
14.484
14.699
14.914
15.131
15.347
15.563
15.780
15.996
16.213
16.429
16.646
16.862
17.079
17.296
17.512
17.729
17.945
18.162
18.379
18.595
18.812
19.029

7
12.146
12.360
12.575
12.790
13.004
13.219
13.433
13.648
13.862
14.077
14.291
14.506
14.720
14.936
15.152
15.369
15.585
15.802
16.018
16.234
16.451
16.667
16.884
17.101
17.317
17.534
17.750
17.967
18.184
18.400
18.617
18.834
19.051

8
12.167
12.382
12.596
12.811
13.026
13.240
13.455
13.669
13.884
14.098
14.313
14.527
14.742
14.958
15.174
15.390
15.607
15.823
16.040
16.256
16.473
16.689
16.906
17.122
17.339
17.555
17.772
17.989
18.205
18.422
18.639
18.856
19.072

9
12.189
12.403
12.618
12.832
13.047
13.262
13.476
13.691
13.905
14.120
14.334
14.549
14.763
14.979
15.196
15.412
15.628
15.845
16.061
16.278
16.494
16.711
16.927
17.144
17.360
17.577
17.794
18.010
18.227
18.444
18.661
18.877
19.094

500

10 | °F

12.210
12.425
12.639
12.854
13.068
13.283
13.498
13.712
13.927
14141
14.356
14.570
14.785
15.001
15.217
15.434
15.650
15.866
16.083
16.299
16.516
16.732
16.949
17.166
17.382
17.599
17.815
18.032
18.249
18.465
18.682
18.899
19.116

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
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120Q Nickel RTD — 0.00672 coefficient
Temperature in °F | Resistance in Ohms

°F 0 1 2 3 4 5 6 7 8 9 10 | °F
-110 6732 66.96 66.60 -110
-100 | 70.93 70.57 7021 69.85 69.49 69.13 68.77 6841 68.04 67.68 67.32 -100
90| 74.55| 7419 | 7383 | 7346 | 7310 7274 7238 72.02 7166 7130 7093 -90
-80 | 7847 | 77.81 | 7745 77.08 76.72 76.36 76.00 75.64 7527 7491 7455 -80
-70 | 81.80 | 81.43| 81.07 80.71 | 8035 79.98 7962 7926 78.89 7853 7817 -70
60 8544 8507 84.71 8434 8398 83.62 8325 8289 8252 8216 8180 -60
-50 | 89.09 | 88.72| 88.36  87.99  87.62 87.26 86.89 86.53 86.16 85.80 85.44 -50
-40 | 9276 | 92.39 | 92.02 9165 9129 90.92 90.55 90.19 89.82 89.45 89.09 -40
-30 | 96.44 | 96.07 | 95.70 | 9533 | 94.97 | 94.60 9423 9386 9349 9312 9276 -30
-20 1 100.15 | 99.78 | 99.41 99.04 98.67  98.30 97.92 9755 97.18 96.81 96.44 -20
-10 1103.89 | 103.52 | 103.14 | 102.77 | 102.39 | 102.02 ' 101.65 101.27 100.90 100.53 100.15  -10

0 107.66 107.28 106.91 | 106.53 | 106.15 105.77 | 105.40 | 105.02 104.64 | 104.27 | 103.89 0

0 107.66 108.04 108.42 | 108.80 '109.18 | 109.56 | 109.94 | 110.32 | 110.70 | 111.09 | 111.47 0
10 111.47 111.85 11223 11262 113.00 113.39 113.77 114.16 114.54 114.93 11532 10
20 11632 115.71 116.09 11648 116.87 117.26 117.65 118.04 11843 11882 11921 20
30 119.21 119.61 120.00 120.39 120.79 121.18 121.58 121.97 122.37 122.77 123.16 30
40 12316 | 123.56 | 123.96 124.36 | 124.76 | 125.16 | 125.56 | 125.96 1 126.36 126.76 127.17 40
50 12717 127.57 127.98 128.38 128.79 129.19 129.60 130.00 130.41 130.82 131.23 50
60 131.23 131.64 132.05 13246 132.87 133.28 133.69 134.11 134.52 134.93 13535 60
70 135.35 135.76 136.18 136.59 137.01 137.43 137.85 138.26 138.68 139.10 139.52 70
80 139.52 139.95 140.37 140.79 14121 141.64 142.06 142.48 14291 143.34 143.76 80
90 143.76 144.19 14462 145.05 14548 14590 146.34 146.77 147.20 147.63 148.06 90
100 | 148.06 | 148.50 | 148.93 | 149.37 | 149.80 | 150.24 150.67 151.11 151.55 151.99 152.43 100
110 | 152.43 | 152.87 | 153.31 | 153.75 | 1564.19 | 154.63 | 156.07 | 155.52 155.96 156.41 156.85 110
120 | 156.85 | 157.30 | 157.75 | 158.19 | 158.64 | 159.09 159.54 159.99 160.44 160.89 161.34 120
130 161.34 | 161.80 | 162.25 162.70 163.16 | 163.61 164.07 164.53 164.98 165.44 165.90 130
140 1 165.90 | 166.36 | 166.82 | 167.28 | 167.74 | 168.20 168.67 169.13 169.59 170.06 170.52 140
150 1 170.52 | 170.99 | 171.46 | 171.92 172.39 | 172.86 173.33 173.80 174.27 | 174.74 17521 150
160 | 175.21 | 175.68 | 176.16 | 176.63 177.10 | 177.58 178.06 178.53 | 179.01|179.49 179.97 160
170 1 179.97 | 180.44 | 180.92 | 181.40 181.89 | 182.37 182.85 183.33 | 183.82  184.30 184.78 170
180 | 184.78 | 185.27 | 185.76 | 186.24 186.73 | 187.22 187.71 188.20 188.69 189.18 189.67 180
190 189.67 190.16 190.65 191.15 191.64 19213 192.63 193.12 193.62 194.12 194.62 190
200 194.62 195.11 195.61 196.11 196.61 197.11 197.62 198.12 198.62 199.12 199.63 200
210 199.63 200.13 200.64 201.15 201.65 202.16 202.67 203.18 203.69 204.20 204.71 210
220 204.71 205.22 205.73 206.24 206.76 207.27 207.79 208.30 208.82 209.34 209.85 220
230 209.85 210.37 210.89 211.41 211.93 21245 212.97 213.50 214.02 214.54 215.07 = 230
240 215.07 21559 216.12 216.65 217.17 217.70 218.23 218.76 219.29 219.82 220.35 240
250 220.35 220.88 221.42 221.95 222.48 223.02 223.56 224.09 224.63 22517 225.70 250
260 225.70 226.24 226.78 227.32 227.87 228.41 228.95 229.49 230.04 230.58 231.13 260
270 23113 231.67 232.22 232.77 233.32 233.86 234.41 234.96 235.52 236.07 236.62 270
280 236.62 237.17 237.73 238.28 238.84 239.39 239.95 240.51 241.06 241.62 242.18 280
200 24218 242.74 243.30 243.86 244.43 244.99 24555 246.12 246.68 247.25 247.82 290
300 247.82 248.38 248.95 249.52 250.09 250.66 251.23 251.80 252.37 252.94 253.52 300
310 253.52 254.09 254.67 255.24 255.82 256.40 256.98 257.55 258.13 258.71 259.30 310
320 259.30 259.88 260.46 |261.04 261.63 262.21 262.80 263.39 263.97 264.56 265.15 320
330 265.15 265.74 266.33  266.92 267.52 268.11 268.70 269.30 269.89 270.49 271.09 330
340 271.09 271.69 272.29 272.89 273.49 274.09 274.69 27530 275.90 276.51 277.11 340
350 27711 277.72 278.33 | 278.94 279.55 280.16 280.77 281.38 282.00 282.61 28323 350
360 283.23 283.84 284.46 | 285.08 285.70 286.32 286.94 287.56 288.19 288.81 289.44 360
370 289.44 290.06 290.69 291.32 291.95 292.58 293.21 293.84 294.48 295.11 295.75 370
°F 0 1 2 3 4 5 6 7 8 9 10 | °F
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°F
380
390
400
410
420
430
440
450
460
470
480
490
500
°F

0
295.75
302.16
308.68
315.31
322.06
328.92
335.90
343.00
350.22
357.56
365.02
372.61
380.31

1
296.38
302.81
309.34
315.98
322.74
329.61
336.60
343.71
350.95
358.30
365.78
373.37

120Q Nickel RTD — 0.00672 coefficient
| Resistance in Ohms

Temperature in °F

2
297.02
303.45
310.00
316.65
323.42
330.30
337.31
344.43
351.68
359.04
366.53
374.14

2

3
297.66
304.10
310.66
317.32
324.10
331.00
338.02
345.15
352.41
359.79
367.29
374.91

3

4
298.30
304.75
311.32
317.99
324.79
331.70
338.72
345.87
353.14
360.53
368.04
375.67

4

5
298.94
305.41
311.98
318.67
32547
332.39
339.43
346.59
353.87
361.28
368.80
376.44

5

6
299.58
306.06
312.64
319.34
326.16
333.09
340.14
347.32
354.61
362.02
369.56
377.21

6

7
300.22
306.71
313.31
320.02
326.85
333.79
340.86
348.04
355.34
362.77
370.32
377.99

7

8
300.87
307.37
313.97
320.70
327.54
334.49
341.57
348.76
356.08
363.52
371.08
378.76

8

9
301.51
308.02
314.64
321.38
328.23
335.19
342.28
349.49
356.82
364.27
371.84
379.53

10 | °F

302.16
308.68
315.31
322.06
328.92
335.90
343.00
350.22
357.56
365.02
372.61
380.31

10

380
390
400
410
420
430
440
450
460
470
480
490
500
°F



Type B Thermocouple-°C
Thermoelectric voltage as a function of temperature (°C); reference junctions at 0°C
(Thermoelectric Voltage in mV)

0| 0.000 | 0.000 0.000 -0.001-0.001]-0.001 -0.001 -0.001 | -0.002 -0.002 -0.002 0
10  -0.002 -0.002 -0.002 -0.002 -0.002 -0.002 -0.002 -0.002 -0.003 -0.003 -0.003 10
20 -0.003 | -0.003 -0.003 -0.003 -0.003 -0.002 -0.002 -0.002 -0.002 -0.002 -0.002 20
30 -0.002 | -0.002 -0.002 -0.002 -0.002 -0.001 -0.001 -0.001 -0.001 -0.001 0.000 30

°C 0 1 2 8 4 5 6 7 8 9 10 @ °C
40 ' 0.000 | 0.000 | 0.000| 0.000 0.000 0.001| 0.001 0.001 0.002 0.002 0.002 40
50 0.002  0.003 0.003 0.003 0.004 0.004 0.004 0.005 0.005 0.006 0.006 50
60 0.006 | 0.007 | 0.007 0.008 0.008 0.009 0.009 0.010 0.010 0.011 0.011 60
70 0.011 0.012 0.012 0.013 0.014 0.014 0.015 0.015 0.016 0.017 0.017 70
80 0.017 0.018 0.019 0.020 0.020 0.021 0.022 0.022 0.023 0.024 0.025 80
90  0.025 0.026 0.026 0.027 0.028 | 0.029 0.030 0.031 0.031 0.032 0.033 90
100 | 0.033 0.034 0.035 0.036 0.037 0.038 0.039 0.040 0.041 0.042 0.043 100
110 | 0.043  0.044  0.045 0.046 0.047 0.048 0.049 0.050 0.051 0.052 0.0563 110
120 0.053 | 0.055 0.056 0.057 0.058 | 0.059 0.060 0.062  0.063 0.064 0.065 120
130 | 0.065 0.066 0.068 0.069 0.070 0.072 0.073 0.074 0.075 0.077 0.078 130
140 | 0.078 | 0.079 0.081 0.082 0.084 0.085 0.086 0.088 0.089 0.091 0.092 140
150  0.092 0.094 0.095 0.096 0.098 0.099 0.101 0.102 0.104 0.106 0.107 150
160 = 0.107 | 0.109 0.110 0112 0.113| 0.115 0.117 0.118 0.120 0.122 0.123 160
170 1 0123 | 0.125 0127 0.128 0.130 0.132 0.134 0.135 0.137 0.139 0.141 170
180 0.141 0.142 | 0.144 | 0.146 0.148 0.150 0.151| 0.153 0.155 0.157  0.159 | 180
190  0.159 | 0.161 0.163 0.165 0.166 0.168 0.170 0.172 0.174 0.176 0.178 190
200 0178 0.180 0.182 0.184 0.186 0.188 0.190 0.192 0.195 0.197 0.199 200
210 0.199 | 0.201  0.203 0.205 0.207  0.209 0.212 0214 0216 0218 0220 210
220 0220 0222 0225 0.227 0229 0231 0234 0236 0238 0241 0243 220
230 0.243 0.245 0.248 0250 0.252 0.255 0.257 0.259 0.262 0.264 0.267 230
240 0.267 | 0.269  0.271 0.274 0276 0279 0.281 0.284| 0286 0.289 0.291 240
250 0291 0.294 0.296 0.299 0.301 0.304 0.307 0.309 0.312 0314 0.317 250
260 0317 0320 0322 0325 0.328 0.330 0.333 0.336 0.338 0.341 0.344 260
270 0.344 | 0.347 | 0349 0.352 0.355 0.358 0.360 0.363 0.366 0.369 0.372 270
280 0372 0375 0377 0.380 0.383 0.386 0.389 0.392 0.395 0.398  0.401 280
290 | 0.401 0.404 0407 0410 0413 0416 0419 0422 0425 0428 0431 290
300 0431 0434 0437 0440 0443 0446 0449 0452 0455 0458 0462 300
310 | 0.462 0465 0468 0471 0474 0478 0481 0484 0487 0490 0494 310
320 0494 0497 0.500 0.503 0507 0510 0513 0517 0520 0.523 0.527 320
330 0527 0.530 0.533 0.537 0540 0.544 0.547 0.550 0.554 0.557 0.561 330
340 | 0.561  0.564 0568 0.571| 0.575 0.578 0.582 0.585 0.589 0.592 0.596 340
350 0596 0.599 0.603 0.607 0610 0614 0617 0621 0625 0628 0.632 350
360 0.632 0636 0639 0.643 00647 0.650 0.654 0.658 0.662 0.665 0.669 360
370 | 0.669 0.673 0677 0.680 0.684 0.688 0.692 0.696 0.700 0.703 0.707 370
380 0707 0711 0.715 0719 0723 0.727 0.731 0.735 0.738 0.742 0.746 = 380
390 0.746 0.750 0.754 0.758 0.762 0.766 0.770 0.774 0.778 0.782 0.787 = 390
400 | 0.787  0.791 0.795 0.799 | 0.803 0.807 0.811 0.815 0819 0.824 0.828 400
410 0.828 0.832 0.836 0.840 0.844 0.849 0.853 0.857 0.861 0.866 0.870 410
420 0.870 0.874 0.878 0.883 0.887 0.891 0.896 0.900 0.904 0.909 00913 420
430 0913 0917 0922 0926 0930 00935 0939 00944 0948 00953 0.957 430
440 0.957 0.961 0.966 00970 0975 0979 0.984 0988 0.993 0.997 1.002 440
450  1.002 1.007 1.011 1.016 1.020 1.025 1.030 1.034 1.039 1.043 1.048 450
460 | 1.048 1.053 1.057 1.062| 1.067 1.071 1.076 1081 1.086 1.090 1.095 460
470 1.095 1.100 1.105 1.109 1.114 1.119 1124 1129 1.133 1.138 1.143 470
480 1143 1.148 1153 1158 1.163 1.167 1172 1177 1.182 1.187 1.192 480
490 1192 1197 1202 1.207 1212 1217 1222 1227 1.232 1237 1.242 490
°C 0 1 2 3 4 5 6 7 8 9 10 | °C
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°C 0

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
1000
1010
°C

1.242
1.293
1.344
1.397
1.451
1.505
1.561
1.617
1.675
1.733
1.792
1.852
1.913
1.975
2.037
2.101
2.165
2.230
2.296
2.363
2431
2499
2.569
2.639
2.710
2.782
2.854
2.928
3.002
3.078
3.154
3.230
3.308
3.386
3.466
3.546
3.626
3.708
3.790
3.873
3.957
4.041
4127
4.213
4.299
4.387
4.475
4.564
4.653
4.743
4.834
4.926
0

1
1.247
1.298
1.350
1.402
1.456
1.511
1.566
1.623
1.680
1.739
1.798
1.858
1.919
1.981
2.043
2.107
2171
2.237
2.303
2.370
2437
2.506
2.576
2.646
2.7117
2.789
2.862
2.935
3.010
3.085
3.161
3.238
3.316
3.394
3.474
3.554
3.634
3.716
3.798
3.882
3.965
4.050
4.135
4.221
4.308
4.396
4.484
4.573
4.662
4.753
4.843
4.935
1

2
1.252
1.303
1.355
1.408
1.462
1.516
1.572
1.629
1.686
1.745
1.804
1.864
1.925
1.987
2.050
2113
2.178
2.243
2.309
2.376
2.444
2.513
2.583
2.653
2.724
2.796
2.869
2.943
3.017
3.093
3.169
3.246
3.324
3.402
3.482
3.562
3.643
3.724
3.807
3.890
3.974
4.058
4.144
4.230
4.317
4.404
4.493
4.582
4.671
4.762
4.853
4.944

2

Type B Thermocouple-°C
Thermoelectric voltage as a function of temperature (°C); reference junctions at 0°C
(Thermoelectric Voltage in mV)

3
1.257
1.308
1.360
1.413
1.467
1.522
1.578
1.634
1.692
1.750
1.810
1.870
1.931
1.993
2.056
2.120
2.184
2.250
2.316
2.383
2.451
2.520
2.590
2.660
2.731
2.803
2.876
2.950
3.025
3.100
3.177
3.254
3.331
3410
3.490
3.570
3.651
3.732
3.815
3.898
3.982
4.067
4.152
4.239
4.326
4.413
4.501
4.591
4.680
4.771
4.862
4.954

3

4
1.262
1.313
1.365
1.418
1472
1.527
1.583
1.640
1.698
1.756
1.816
1.876
1.937
1.999
2.062
2.126
2.191
2.256
2.323
2.390
2.458
2.527
2.597
2.667
2.738
2.811
2.884
2.958
3.032
3.108
3.184
3.261
3.339
3.418
3.498
3.578
3.659
3.741
3.823
3.907
3.991
4.075
4.161
4.247
4.334
4.422
4510
4.599
4.689
4780
4.871
4.963
4

5
1.267
1.318
1.371
1.424
1.478
1.533
1.589
1.646
1.704
1.762
1.822
1.882
1.944
2.006
2.069
2133
2.197
2.263
2.329
2.397
2.465
2.534
2.604
2,674
2.746
2.818
2.891
2.965
3.040
3.116
3.192
3.269
3.347
3.426
3.506
3.586
3.667
3.749
3.832
3.915
3.999
4.084
4.170
4.256
4.343
4.431
4.519
4.608
4.698
4.789
4.880
4.972

5

37

6
1.272
1.324
1.376
1.429
1.483
1.539
1.595
1.652
1.709
1.768
1.828
1.888
1.950
2.012
2.075
2139
2.204
2.270
2.336
2403
2472
2.541
2.611
2.681
2.753
2.825
2.898
2973
3.047
3123
3.200
3.277
3.355
3.434
3.514
3.594
3.675
3.757
3.840
3.923
4.008
4.093
4.178
4.265
4.352
4.440
4.528
4617
4.707
4.798
4.889
4.981

6

7
1.277
1.329
1.381
1.435
1.489
1.544
1.600
1.657
1.715
1.774
1.834
1.89%4
1.956
2.018
2.082
2.146
2.210
2.276
2.343
2410
2479
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

7

8
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
2.152
2.217
2.283
2.350
2.417
2.485
2.555
2.625
2.696
2.767
2.840
2913
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

8

9
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
2.158
2.224
2.289
2.356
2424
2492
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
4917
5.009

9

10 | °C

1.293
1.344
1.397
1.451
1.505
1.561
1.617
1.675
1.733
1.792
1.8562
1.913
1.975
2.037
2.101
2.165
2.230
2.296
2.363
2.431
2499
2.569
2.639
2.710
2.782
2.854
2.928
3.002
3.078
3.154
3.230
3.308
3.386
3.466
3.546
3.626
3.708
3.790
3.873
3.957
4.041
4127
4.213
4.299
4.387
4.475
4.564
4.653
4.743
4.834
4.926
5.018
10

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
1000
1010
°C



°C 0

1020
1030
1040
1050
1060
1070
1080
1090
1100
1110
1120
1130
1140
1150
1160
170
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
1450
1460
1470
1480
1490
1500
1510
1520
1530
°C

5.018
5111
5.205
5.299
5.394
5.489
5.585
5.682
5.780
5.878
5.976
6.075
6.175
6.276
6.377
6.478
6.580
6.683
6.786
6.890
6.995
7.100
7.205
7.311
7417
7.524
7.632
7.740
7.848
7.957
8.066
8.176
8.286
8.397
8.508
8.620
8.731
8.844
8.956
9.069
9.182
9.296
9.410
9.524
9.639
9.753
9.868
9.984
10.099
10.215
10.331
10.447
0

1
5.027
5.120
5.214
5.308
5.403
5.499
5.595
5.692
5.789
5.887
5.986
6.085
6.185
6.286
6.387
6.488
6.591
6.693
6.797
6.901
7.005
7.110
7.216
7.322
7428
7.535
7.643
7.751
7.859
7.968
8.077
8.187
8.298
8.408
8.519
8.631
8.743
8.855
8.967
9.080
9.194
9.307
9.421
9.536
9.650
9.765
9.880
9.995

10.111

10.226

10.342

10.458

1

2
5.037
5.130
5.223
5.318
5.413
5.508
5.605
5.702
5.799
5.897
5.996
6.095
6.195
6.296
6.397
6.499
6.601
6.704
6.807
6.911
7.016
7121
7.226
7.332
7.439
7.546
7.653
7.761
7.870
7.979
8.088
8.198
8.309
8.419
8.530
8.642
8.754
8.866
8.979
9.092
9.205
9.319
9.433
9.547
9.662
9.776
9.891

10.007
10.122
10.238
10.354
10.470
2

Type B Thermocouple-°C
Thermoelectric voltage as a function of temperature (°C); reference junctions at 0°C
(Thermoelectric Voltage in mV)

3
5.046
5.139
5.233
5.327
5.422
5.518
5.614
5.711
5.809
5.907
6.006
6.105
6.205
6.306
6.407
6.509
6.611
6.714
6.818
6.922
7.026
7131
7.237
7.343
7.449
7.557
7.664
1.772
7.881
7.990
8.099
8.209
8.320
8.430
8.542
8.653
8.765
8.877
8.990
9.103
9.216
9.330
9.444
9.558
9.673
9.788
9.903

10.018
10.134
10.249
10.365
10.482
3

4
5.055
5.148
5.242
5.337
5.432
5.528
5.624
5.721
5.819
5.917
6.016
6.115
6.215
6.316
6.417
6.519
6.621
6.724
6.828
6.932
7.037
7.142
7.247
7.353
7.460
7.567
7.675
7.783
7.892
8.001
8.110
8.220
8.331
8.441
8.553
8.664
8.776
8.889
9.001
9.114
9.228
9.342
9.456
9.570
9.684
9.799
9.914

10.030

10.145

10.261

10.377

10.493

4

5
5.065
5.158
5.252
5.346
5.441
5.537
5.634
5.731
5.828
5.927
6.026
6.125
6.225
6.326
6.427
6.529
6.632
6.735
6.838
6.942
7.047
7.152
7.258
7.364
7411
7.578
7.686
7.794
7.903
8.012
8.121
8.231
8.342
8.453
8.564
8.675
8.787
8.900
9.013
9.126
9.239
9.353
9.467
9.581
9.696
9.811
9.926

10.041
10.157
10.273
10.389
10.505
5

38

6
5.074
5.167
5.261
5.356
5.451
5.547
5.643
5.740
5.838
5.937
6.036
6.135
6.235
6.336
6.438
6.539
6.642
6.745
6.849
6.953
7.058
7.163
7.269
7.375
7482
7.589
7.697
7.805
7.914
8.023
8.132
8.242
8.353
8.464
8.575
8.687
8.799
8.911
9.024
9.137
9.251
9.364
9.478
9.593
9.707
9.822
9.937

10.053
10.168
10.284
10.400
10.516
6

7
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
7173
7.279
7.385
7492
7.600
7.707
7.816
7.924
8.034
8.143
8.253
8.364
8.475
8.586
8.698
8.810
8.922
9.035
9.148
9.262
9.376
9.490
9.604
9.719
9.834
9.949

10.064
10.180
10.296
10.412
10.528

7

8
5.092
5.186
5.280
9.375
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
7.935
8.045
8.154
8.264
8.375
8.486
8.597
8.709
8.821
8.934
9.047
9.160
9.273
9.387
9.501
9.616
9.730
9.845
9.961

10.076
10.192
10.307
10.423
10.540
8

9
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
7.946
8.056
8.165
8.275
8.386
8.497
8.608
8.720
8.832
8.945
9.058
9.171
9.285
9.398
9.513
9.627
9.742
9.857
9.972

10.088
10.203
10.319
10.435
10.551
9

10 | °C

5111
5.205
5.299
5.394
5.489
5.585
5.682
5.780
5.878
5.976
6.075
6.175
6.276
6.377
6.478
6.580
6.683
6.786
6.890
6.995
7.100
7.205
7.311
7417
7.524
7.632
7.740
7.848
7.957
8.066
8.176
8.286
8.397
8.508
8.620
8.731
8.844
8.956
9.069
9.182
9.296
9.410
9.524
9.639
9.753
9.868
9.984
10.099
10.215
10.331
10.447
10.563
10

1020
1030
1040
1050
1060
1070
1080
1090
1100
1110
1120
1130
1140
1150
1160
170
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
1450
1460
1470
1480
1490
1500
1510
1520
1530
°C



°C 0

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

10.563
10.679
10.796
10.913
11.029
11.146
11.263
11.380
11.497
11.614
11.731
11.848
11.965
12.082
12.199
12.316
12.433
12.549
12.666
12.782
12.898
13.014
13.130
13.246
13.361
13.476
13.591
13.706
13.820

1
10.575
10.691
10.808
10.924
11.041
11.158
11.275
11.392
11.509
11.626
11.743
11.860
11.977
12.094
12.211
12.327
12.444
12.561
12.677
12.794
12.910
13.026
13.142
13.257
13.373
13.488
13.603
13.717

2
10.586
10.703
10.819
10.936
11.063
11.169
11.286
11.403
11.520
11.637
11.754
11.871
11.988
12.105
12.222
12.339
12.456
12.572
12.689
12.805
12.921
13.037
13.153
13.269
13.384
13.499
13.614
13.729

Type B Thermocouple-°C
Thermoelectric voltage as a function of temperature (°C); reference junctions at 0°C
(Thermoelectric Voltage in mV)

3
10.598
10.714
10.831
10.948
11.064
11.181
11.298
11.415
11.532
11.649
11.766
11.883
12.000
12.117
12.234
12.351
12.468
12.584
12.701
12.817
12.933
13.049
13.165
13.280
13.396
13.511
13.626
13.740

4
10.609
10.726
10.843
10.959
11.076
11.193
11.310
11.427
11.544
11.661
11.778
11.895
12.012
12.129
12.246
12.363
12.479
12.596
12.712
12.829
12.945
13.061
13.176
13.292
13.407
13.522
13.637
13.752

5
10.621
10.738
10.854
10.971
11.088
11.205
11.321
11.438
11.555
11.673
11.790
11.907
12.024
12141
12.257
12.374
12.491
12.607
12.724
12.840
12.956
13.072
13.188
13.304
13.419
13.534
13.649
13.763

6
10.633
10.749
10.866
10.983
11.099
11.216
11.333
11.450
11.567
11.684
11.801
11.918
12.035
12.152
12.269
12.386
12.503
12.619
12.736
12.852
12.968
13.084
13.200
13.315
13.430
13.545
13.660
13.775

7
10.644
10.761
10.877
10.994
1.111
11.228
11.345
11.462
11.579
11.696
11.813
11.930
12.047
12.164
12.281
12.398
12.514
12.631
12.747
12.863
12.980
13.095
13.211
13.327
13.442
13.557
13.672
13.786

8
10.656
10.773
10.889
11.006
11.123
11.240
11.357
11.474
11.591
11.708
11.825
11.942
12.059
12.176
12.292
12.409
12.526
12.642
12.759
12.875
12.991
13.107
13.223
13.338
13.453
13.568
13.683
13.797

9
10.668
10.784
10.901
11.018
11.134
11.251
11.368
11.485
11.602
11.719
11.836
11.953
12.070
12.187
12.304
12.421
12.538
12.654
12.770
12.887
13.003
13.119
13.234
13.350
13.465
13.580
13.694
13.809

10 | °C

10.679
10.796
10.913
11.029
11.146
11.263
11.380
11.497
11.614
11.731
11.848
11.965
12.082
12.199
12.316
12433
12.549
12.666
12.782
12.898
13.014
13.130
13.246
13.361
13.476
13.591
13.706
13.820

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

39



Type E Thermocouple—°C
(Thermoelectric Voltage in mV)

-270 | -9.835 -270
-260 | -9.797 | -9.802 -9.808 -9.813 | -9.817 -9.821 -9.825 -9.828 -9.831 -9.833 -9.835 -260
-250  -9.718 | -9.728 -9.737 -9.746  -9.754 -9.762 -9.770 -9.777 -9.784 -9.790 -9.797  -250
-240 | -9.604 -9.617 -9.630  -9.642  -9.654 -9.666 -9.677 -9.688 -9.698 -9.709 -9.718  -240
-230 | -9.455  -9.471 -9.487 -9.503  -9.519 -9.534 -9.548 -9.563 -9.577 -9.591 -9.604 -230
-220 | -9.274 1 9293 -9.313 -9.331  -9.350 -9.368 -9.386 -9.404 -9.421 -9.438 -9.455 -220
-210 | -9.063 -9.085 -9.107 | -9.129 | -9.151 -9.172 -9.193 | -9.214 | -9.234 -9.254 -9.274 | -210
-200 -8.825 -8.850 -8.874 -8.899 -8.923 -8.947 -8.971 -8.994 -9.017 -9.040 -9.063 -200
-190 -8.561  -8.588 -8.616 -8.643 -8.669 -8.696 -8.722 -8.748 -8.774 -8.799 -8.825 -190
-180  -8.273 -8.303  -8.333 | -8.362 -8.391 -8.420 -8.449 -8.477 -8.505 -8.533 -8.561 -180
-170  -7.963 | -7.995 -8.027 -8.059 -8.090 -8.121 -8.152 -8.183 -8.213 -8.243 -8.273 -170
-160 -7.632 | -7.666 -7.700 -7.733 -7.767 -7.800 -7.833 -7.866 -7.899 -7.931 -7.963 -160
-150 | -7.279 -7.315  -7.351| -7.387 | -7.423 -7.458 -7.493 | -7.528 | -7.563 -7.597 -7.632 | -150
-140 -6.907 | -6.945 -6.983 -7.021 -7.058 -7.096 -7.133 -7.170 -7.206 -7.243 -7.279 -140
-130 -6.516 | -6.556 -6.596 -6.636 -6.675 -6.714 -6.753 -6.792 -6.831 -6.869 -6.907 -130
-120  -6.107 -6.149 -6.191 -6.232 -6.273 -6.314 -6.355 -6.396 -6.436 -6.476 -6.516 -120
-110  -5.681 -5.724 | -5.767 -5.810 -5.853 -5.896 -5.939 -5.981 -6.023 -6.065 -6.107 -110
-100  -5.237 | -5.282 | -5.327 -5372 -5417  -5461 -5.505 -5.549 -5.593 -5.637 -5.681 -100
90 | -4.777 | -4.824 | -4.871  -4.917 | -4963  -5.009 -5.055 -5.101 -5.147 -5192 -5237 -90
-80 | -4.302 -4.350 -4.398 -4.446 -4.494  -4.542 -4.589 -4.636 -4.684 -4.731 -4.777 -80
-70 | -3.811 | -3.861  -3.911| -3.960 | -4.009 | -4.058 | -4.107  -4.156 -4.205 -4.254  -4.302 -70
-60 | -3.306 | -3.357 | -3.408 -3.459 -3.510 -3.561 -3.611 -3.661 -3.711 -3.761 -3.811 -60
50 | -2.787 | -2.840 | -2.892 | -2.944 | -2.996 | -3.048 | -3.100  -3.152 | -3.204 -3.255| -3.306 -50
-40 | -2.255 -2.309 -2.362 -2.416 -2.469 | -2.523  -2.576 -2.629 -2.682 -2.735 -2.787 -40
-30 | -1.709 | -1.765 | -1.820 -1.874 | -1.929 | -1.984 -2.038 -2.093  -2.147 -2.201 -2.255 -30
20 -1.152 -1.208 -1.264  -1.320 -1.376 | -1.432  -1.488 -1.543 -1.599 -1.654 -1.709 -20
-10 1 -0.582  -0.639 -0.697 | -0.754 | -0.811 | -0.868 | -0.925 -0.982 -1.039 -1.095 -1.152 -10
0 0.000 -0.059 -0.117 -0.176 -0.234 -0.292 -0.350 | -0.408 | -0.466  -0.524 | -0.582 0

“------ﬂ-““-

0.000  0.059 0.118| 0.176 0.235 0.294 | 0.354 0.413 0472 0532 0.591
10 0.591  0.651 0.711| 0.770 0.830 0.890 | 0.950 1.010 1.071 1.131 1.192 10
20 1192 1262 1313 1373 1434 1495 1556 1.617 1678 1.740 1.801 20
30 1.801 1.862 1.924 1986 2047 2109 2171 2233 2295 2357 2420 30
40 | 2420 | 2482 | 2.545| 2607  2.670 2733 | 2795 2.858 2921 2984 3.048 40
50 3.048 3111 3174 3238 3301 3365 3429 3492 3556 3620 3.685 50
60 3.685 3.749 3.813 3.877 3.942 4.006 4.071 4136 4200 4265 4330 60
70 4330 4395 4460 4.526 4591 4.656 4.722 4.788 4.853 4919 4985 70
80 4.985 5.051 5117 5183 5249 5315 5382 5448 5514 5581 5648 80
90 5648 6714 5781 5848 5915 5982 6.049 6.117 6.184 6251 6.319 90
100 | 6.319 6.386 6.454 6522 6.590 6.658 6.725 6.794 6.862 6.930 6.998 100
110 | 6.998 7.066 7.135 7.203 7.272 7.341| 7409 7478 7.547 7616 7.685 110
120 | 7.685 7.754 7.823 7.892 7.962 8.031 8101 8.170 8.240 8309 8379 120
130 | 8379 8449 8519 8589 8659 8729 8799 8869 8940 9.010 9.081 130
140 | 9.081 9151 9222 9292 9.363 9434 9505 9576 9.647 9718 9.789 140
150 | 9.789 9.860 9.931 10.003  10.074 10.145 10.217 10.288 10.360 10.432 10.503 150
160 | 10.503 ' 10.575  10.647 1 10.719 | 10.791 10.863 10.935 11.007 11.080 11.152 11.224 160
170 | 11.224 11.297 11.369 11.442 11.514 11.587 11.660 11.733 11.805 11.878 11.951 170
180 | 11.951 12.024 1 12.097 12.170 | 12.243 12.317 12.390 12.463 12.537 12.610 12.684 180
190 [ 12.684 12.757 12.831  12.904 | 12.978 13.052 13.126 13.199 13.273 13.347 13.421 190
200 13.421 13.495 13.569 13.644 13.718 13.792 13.866 13.941 14.015 14.090 14.164 200
210 14.164 14.239 14.313 14.388 14.463 14.537 14.612 14.687 14.762 14.837 14.912 210
°C 0 1 2 3 4 5 6 7 8 9 10 | °C

40



°C 0

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
°C

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
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
0

1
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
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
45174
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
1

2
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
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

2

Type E Thermocouple—°C
(Thermoelectric Voltage in mV)

3
15.137
15.890
16.648
17.409
18.175
18.944
19.716
20.492
21.270
22.051
22.835
23.622
24.411
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

3

4
15.212
15.966
16.724
17.486
18.252
19.021
19.794
20.569
21.348
22.130
22914
23.701
24.490
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
4

5
15.287
16.041
16.800
17.562
18.328
19.098
19.871
20.647
21.426
22.208
22.993
23.780
24.569
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

5
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6
15.362
16.117
16.876
17.639
18.405
19.175
19.948
20.725
21.504
22.286
23.071
23.858
24.648
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

6

7
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
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

7

8
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
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

8

9
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
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

9

10 | °C

15.664
16.420
17.181
17.945
18.713
19.484
20.259
21.036
21.817
22.600
23.386
24174
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
43479
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
10

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

°C



Type E Thermocouple—°C
(Thermoelectric Voltage in mV)

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
1000

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
69.554
70.319
71.082
71.844
72.603
73.360
74.115
74.869
75.621
76.373

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

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

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

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

56.685
57.475
58.265
59.063
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

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
68.479
69.247
70.013
70.777
71.539
72.299
73.067
73.813
74.567
75.320
76.072

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

56.922
57.7112
58.501
59.289
60.075
60.860
61.644
62.427
63.208
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

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
72.521
73.284
74.040
74.793
75.546
76.298

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
69.554
70.319
71.082
71.844
72.603
73.360
74115
74.869
75.621
76.373

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
1000
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Type J Thermocouple—°C
Thermoelectric voltage as a function of temperature (°C); reference junctions at 0°C
(Thermoelectric Voltage in mV)

-210
-200
-190
-180
-170
-160
-150
-140
-130
-120
-110
-100
-90
-80
-70
-60
-50
-40

-20
-10
0

°C

10
20

40

50

60

70

80

90
100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270

-8.095
-7.890
-7.659
-7.403
-71.123
-6.821
-6.500
-6.159
-5.801
-5.426
-5.037
-4.633
-4.215
-3.786
-3.344
-2.893
-2.431
-1.961
-1.482
-0.995
-0.501

0.000

0
0.000
0.507
1.019
1.537
2.059
2.585
3.116
3.650
4.187
4.726
5.269
5.814
6.360
6.909
7.459
8.010
8.562
9.115
9.669

10.224
10.779
11.334
11.889
12.445
13.000
13.555
14.110
14.665

-1.912
-7.683
-1.429
-1.152
-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
0.050
0.558
1.071
1.589
211
2.638
3.169
3.703
4.240
4.781
5.323
5.868
6.415
6.964
7.514
8.065
8.618
9.171
9.725

10.279

10.834

11.389

11.945

12.500

13.056

13.611

14.166

14.720

-7.934
-1.707
-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
0.101
0.609
1.122
1.641
2.164
2.691
3.222
3.757
4.294
4.835
5.378
5.923
6.470
7.019
7.569
8.120
8.673
9.226
9.780

10.335
10.890
11.445
12.000
12.556
13.111
13.666
14.221
14.776

-7.955
-1.731
-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
0.151
0.660
1.174
1.693
2.216
2.744
3.275
3.810
4.348
4.889
5.432
5.977
6.525
7.074
7.624
8.175
8.728
9.282
9.836

10.390
10.945
11.501
12.056
12.611
13.167
13.722
14.277
14.831

-1.976
-71.755
-7.508
-1.237
-6.944
-6.631
-6.298
-5.946
-5.578
-5.194
-4.796
-4.384
-3.959
-3.522
-3.075
-2.617
-2.150
-1.674
-1.190
-0.699
-0.201

4
0.202
0.711
1.226
1.745
2.269
2.797
3.329
3.864
4.402
4.943
5.487
6.032
6.579
7.129
7.679
8.231
8.783
9.337
9.891

10.446

11.001

11.556

12111

12.667

13.222

13.777

14.332

14.887

-7.996
-1.778
-7.534
-7.265
-6.975
-6.663
-6.332
-5.982
-5.616
-5.233
-4.836
-4.425
-4.002
-3.566
-3.120
-2.663
-2.197
-1.722
-1.239
-0.749
-0.251

5
0.253
0.762
1.217
1.797
2.322
2.850
3.382
3.918
4.456
4.997
5.541
6.087
6.634
7.184
7.734
8.286
8.839
9.392
9.947

10.501
11.056
11.612
12.167
12.722
13.278
13.833
14.388
14.942

-8.017
-7.801
-7.559
-7.293
-7.005
-6.695
-6.366
-6.018
-5.653
-5.272
-4.877
-4.467
-4.045
-3.610
-3.165
-2.709
-2.244
-1.770
-1.288
-0.798
-0.301

6
0.303
0.814
1.329
1.849
2.374
2.903
3.436
3.97
4.510
5.052
5.595
6.141
6.689
7.239
7.789
8.341
8.894
9.448

10.002
10.557
11.112
11.667
12.222
12.778
13.333
13.888
14.443
14.998

-8.037
-1.824
-7.585
-71.321
-7.035
6.727
-6.400
-6.054
-5.690
-5.311
-4.917
-4.509
-4.088
-3.654
-3.210
-2.755
-2.291
-1.818
-1.336
-0.847
-0.351

7
0.354
0.865
1.381
1.902
2421
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

-8.057
-7.846
-7.610
-7.348
-7.064
6.759
6.433
-6.089
5.727
-5.350
-4.957
-4.550
-4.130
-3.698
-3.255
-2.801
-2.338
-1.865
-1.385
-0.896
-0.401

8
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
1.778
12.334
12.889
13.444
13.999
14.554
15.109

-8.076
-7.868
-7.634
-1.376
-7.094
-6.790
-6.467
6.124
-5.764
-5.388
-4.997
-4.591
4173
-3.742
-3.300
-2.847
-2.385
-1.913
-1.433
-0.946
-0.451

©
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

-8.095
-7.890
-7.659
-7.403
-1.123
-6.821
-6.500
-6.159
-5.801
-5.426
-5.037
-4.633
-4.215
-3.786
-3.344
-2.893
-2.431
-1.961
-1.482
-0.995
-0.501

-210
-200
-190
-180
-170
-160
-150
-140
-130
-120
-110
-100
-90
-80
-70
-60
-50
-40
-30
-20
-10

10 | °C

0.507
1.019
1.537
2.059
2.585
3.116
3.650
4.187
4.726
5.269
5.814
6.360
6.909
7.459
8.010
8.562
9.115
9.669
10.224
10.779
11.334
11.889
12.445
13.000
13.555
14.110
14.665
15.219

10
20

40

50

60

70

80

90
100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270




°C 0

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
°C

15.219
15.773
16.327
16.881
17.434
17.986
18.538
19.090
19.642
20.194
20.745
21.297
21.848
22.400
22.952
23.504
24.057
24610
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
0

1
15.275
15.829
16.383
16.936
17.489
18.041
18.594
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

1

2
15.330
15.884
16.438
16.991
17.544
18.097
18.649
19.201
19.753
20.304
20.855
21.407
21.958
22.510
23.062
23.614
24.167
24721
25.275
25.831
26.387
26.945
27.505
28.066
28.629
29.194
29.761
30.330
30.902
31477
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

2

Type J Thermocouple—°C
Thermoelectric voltage as a function of temperature (°C); reference junctions at 0°C
(Thermoelectric Voltage in mV)

3
15.386
15.940
16.493
17.046
17.599
18.152
18.704
19.256
19.808
20.359
20.911
21.462
22.014
22.565
23.117
23.670
24.223
24776
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
42472
43111
43.752
44.396
45.042

3

4
15.441
15.995
16.549
17.102
17.655
18.207
18.759
19.311
19.863
20.414
20.966
21.517
22.069
22.620
23172
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
32171
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
4

5
15.496
16.050
16.604
17.157
17.710
18.262
18.814
19.366
19.918
20.469
21.021
21,572
22124
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
45171

5

44

6
15.552
16.106
16.659
17.212
17.765
18.318
18.870
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

6

7
15.607
16.161
16.715
17.268
17.820
18.373
18.925
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

7

8
15.663
16.216
16.770
17.323
17.876
18.428
18.980
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
42.79N1
43.431
44.074
44.719
45.365

8

9
15.718
16.272
16.825
17.378
17.931
18.483
19.035
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

9

10 | °C

15.773
16.327
16.881
17.434
17.986
18.538
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
10

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

°C



°C 0

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
°C

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
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
69.553
0

1
45.559
46.205
46.851
47.495
48.138
48.779
49.417
50.0562
50.685
51.314
51.940
52.562
53.181
53.796
54.408
55.016
556.622
56.224
56.823
57.419
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

2
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
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

Type J Thermocouple—°C
Thermoelectric voltage as a function of temperature (°C); reference junctions at 0°C
(Thermoelectric Voltage in mV)

3
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
56.742
56.344
56.942
57.538
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

4
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
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

5
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
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

45

6
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
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
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
56.380
55.983
56.584
57.181
57.776
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

8
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
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

9
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
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

10 | °C

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
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
69.553

10

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
170
1180
1190
1200
°C



Type K Thermocouple-°C
Thermoelectric voltage as a function of temperature (°C); reference junctions at 0°C
(Thermoelectric Voltage in mV)

°C

10
20
30
40
50
60
70
80
90
100
110
120
130
140
150
160
170
180
190
200
210
°C

-6.458
-6.441
-6.404
-6.344
-6.262
-6.158
-6.035
-5.891
-5.730
-5.550
-5.354
5141
-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

0.000

0
0.000
0.397
0.798
1.203
1.612
2.023
2436
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

0

-6.444
-6.408
-6.351
-6.271
-6.170
-6.048
-5.907
-5.747
-5.569
-5.374
-5.163
-4.936
-4.694
-4.437
-4.166
-3.882
-3.584
-3.274
-2.953
-2.620
-2.278
-1.925
-1.564
-1.194
-0.816
-0.431
-0.039

1
0.039
0.437
0.838
1.244
1.653
2.064
2478
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

1

-6.446
-6.413
-6.358
-6.280
-6.181
-6.061
-5.922
-5.763
-5.588
-5.395
-5.185
-4.960
-4.719
-4.463
-4.194
-3.91
-3.614
-3.306
-2.986
-2.654
-2.312
-1.961
-1.600
-1.231
-0.854
-0.470
-0.079

2
0.079
0.477
0.879
1.285
1.694
2.106
2.519
2.934
3.350
3.765
4179
4.591
5.002
5.410
5.815
6.219
6.620
7.021
7420
7.819
8.218
8.619

2

-6.448
-6.417
-6.364
-6.289
-6.192
-6.074
-5.936
-5.780
-5.606
-5.415
-5.207
-4.983
-4.744
-4.490
-4.221
-3.939
-3.645
-3.337
-3.018
-2.688
-2.347
-1.996
-1.637
-1.268
-0.892
-0.508
-0.118

3
0.119
0.517
0.919
1.326
1.735
2.147
2.561
2.976
3.391
3.806
4.220
4.633
5.043
5.450
5.856
6.259
6.660
7.060
7.460
7.859
8.258
8.659

3

-6.450
-6.421
6.370
-6.297
-6.202
-6.087
-5.951
-5.797
-5.624
-5.435
-5.228
-5.006
-4.768
-4.516
-4.249
-3.968
-3.675
-3.368
-3.050
2721
-2.382
-2.032
-1.673
-1.305
-0.930
-0.547
-0.157

4
0.158
0.557
0.960
1.366
1.776
2.188
2.602
3.017
3433
3.848
4.262
4674
5.084
5.491
5.896
6.299
6.701
7.100
7.500
7.899
8.298
8.699
4

-6.452
-6.425
6.377
-6.306
6.213
-6.099
-5.965
-5.813
-5.642
-5.454
-5.250
-5.029
-4.793
-4.542
-4.276
-3.997
-3.705
-3.400
-3.083
-2.755
-2.416
-2.067
-1.709
-1.343
-0.968
-0.586
-0.197

5
0.198
0.597
1.000
1.407
1.817
2.230
2.644
3.059
3.474
3.889
4.303
4.715
5.124
5.532
5.937
6.339
6.741
7.140
7.540
7.939
8.338
8.739

5

46

-6.453
-6.429
-6.382
6.314
-6.223
6.1
-5.980
-5.829
-5.660
-5.474
-5.271
-5.052
-4.817
-4.567
-4.303
-4.025
-3.734
-3.431
-3.115
-2.788
-2.450
-2.103
-1.745
-1.380
-1.006
-0.624
-0.236

6
0.238
0.637
1.041
1.448
1.858
2211
2.685
3.100
3.516
3.931
4.344
4.756
5.165
5.572
5.977
6.380
6.781
7.180
7.579
7.979
8.378
8.779

6

-6.455
-6.432
-6.388
6.322
-6.233
6.123
-5.994
-5.845
-5.678
-5.493
-5.292
-5.074
-4.841
-4.593
-4.330
-4.054
-3.764
-3.462
-3.147
-2.821
-2.485
-2.138
-1.782
-1.417
-1.043
-0.663
-0.275

7
0.277
0.677
1.081
1.489
1.899
2.312
2.727
3.142
3.557
3.972
4.385
4.797
5.206
5.613
6.017
6.420
6.821
7.220
7.619
8.019
8.418
8.819

7

-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
2173
-1.818
-1.453
-1.081
-0.701
-0.314

8
0.317
0.718
1.122
1.530
1.941
2.354
2.768
3.184
3.599
4.013
4427
4.838
5.247
5.653
6.058
6.460
6.861
7.260
7.659
8.059
8.458
8.860

8

-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
-3.21
-2.887
-2.553
-2.208
-1.854
-1.490
-1.119
-0.739
-0.353

9
0.357
0.758
1.163
1.571
1.982
2.395
2.810
3.225
3.640
4.055
4.468
4.879
5.288
5.694
6.098
6.500
6.901
7.300
7.699
8.099
8.499
8.900

9

-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

-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

10 @ °C

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
a85
6.138
6.540
6.941
7.340
7.739
8.138
8.539
8.940
10

10
20
30
40
50
60
70
80
90
100
110
120
130
140
150
160
170
180
190
200
210
°C



°C 0

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
°C

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
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
21.07M
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

0

1
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

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

27.91

28.332

28.752

29.171

29.589

30.007

30.424

1

2
9.020
9.423
9.828

10.235
10.643
11.053
11.465
11.877
12.291
12.707
13123
13.540
13.958
14.377
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
25415
25.840
26.263
26.687
27.109
27.531
27.953
28.374
28.794
29.213
29.631
30.049
30.466
2

Type K Thermocouple-°C
Thermoelectric voltage as a function of temperature (°C); reference junctions at 0°C
(Thermoelectric Voltage in mV)

3
9.061
9.464
9.869

10.276
10.684
11.094
11.506
11.919
12.333
12.748
13.165
13.582
14.000
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
3

4
9.101
9.504
9.909

10.316

10.725

11.135

11.547

11.960

12.374

12.790

13.206

13.624

14.042

14.461

14.881

15.301

15.722

16.144

16.566

16.989

17.413

17.837

18.261

18.686

19.111

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

4

5
9.141
9.545
9.950

10.357
10.766
11.176
11.588
12.001
12.416
12.831
13.248
13.665
14.084
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
22137
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
5

47

6
9.181
9.585
9.991

10.398
10.807
1.217
11.630
12.043
12.457
12.873
13.290
13.707
14.126
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
28121
28.542
28.961
29.380
29.798
30.216
30.632
6

7
9.222
9.626

10.031
10.439
10.848
11.259
11.671
12.084
12.499
12.915
13.331
13.749
14.167
14.587
15.007
15.427
15.849
16.270
16.693
17.116
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
7

8
9.262
9.666

10.072
10.480
10.889
11.300
1.712
12.126
12.540
12.956
13.373
13.791
14.209
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
8

9
9.302
9.707

10.113
10.520
10.930
11.341
11.753
12.167
12.582
12.998
13.415
13.833
14.251
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
25.7112
26.136
26.560
26.983
27.405
27.826
28.247
28.668
29.087
29.506
29.924
30.341
30.757
9

10 | °C

9.343

9.747
10.153
10.561
10.971
11.382
11.795
12.209
12.624
13.040
13.457
13.874
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

10

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

°C



°C 0

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
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
°C

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
41.276
41.665
42.053
42.440
42.826
43.211
43.595
43.978
44.359
44.740
45.119
45.497
45.873
46.249
46.623
46.995
47.367
47.737
48.105
48.473
48.838
49.202
49.565
49.926
50.286
50.644
0

1
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
41.315
41.704
42.092
42.479
42.865
43.250
43.633
44.016
44.397
44.778
45.157
45.534
45.911
46.286
46.660
47.033
47.404
47.774
48.142
48.509
48.875
49.239
49.601
49.962
50.322
50.680

1

2
30.881
31.296
31.710
32.124
32.536
32.947
33.357
33.767
34.175
34.582
34.989
35.39%4
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
41.354
41.743
42131
42.518
42.903
43.288
43.672
44.054
44.435
44.816
45.194
45.572
45.948
46.324
46.697
47.070
47.441
47.811
48.179
48.546
48.911
49.275
49.637
49.998
50.358
50.715

2

Type K Thermocouple-°C
Thermoelectric voltage as a function of temperature (°C); reference junctions at 0°C
(Thermoelectric Voltage in mV)

3
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
41.393
41.781
42.169
42.556
42.942
43.327
43.710
44.092
44473
44.853
45.232
45.610
45.986
46.361
46.735
47.107
47.478
47.848
48.216
48.582
48.948
49.311
49.674
50.034
50.393
50.751

3

4
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
41.431
41.820
42.208
42.595
42.980
43.365
43.748
44.130
44512
44.891
45.270
45.647
46.024
46.398
46.772
47144
47.515
47.884
48.252
48.619
48.984
49.348
49.710
50.070
50.429
50.787
4

5
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
41.470
41.859
42.247
42.633
43.019
43.403
43.787
44.169
44.550
44.929
45.308
45.685
46.061
46.436
46.809
47.181
47.552
47.921
48.289
48.656
49.021
49.384
49.746
50.106
50.465
50.822

5

48

6
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
41120
41.509
41.898
42.286
42.672
43.057
43.442
43.825
44.207
44.588
44.967
45.346
45.723
46.099
46.473
46.847
47.218
47.589
47.958
48.326
48.692
49.057
49.420
49.782
50.142
50.501
50.858
6

7
31.089
31.504
31.917
32.330
32.742
33.162
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
41.548
41.937
42.324
42.7111
43.096
43.480
43.863
44.245
44.626
45.005
45.383
45.760
46.136
46.511
46.884
47.256
47.626
47.995
48.363
48.729
49.093
49.456
49.818
50.178
50.537
50.894

7

8
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
41.587
41.976
42.363
42.749
43.134
43.518
43.901
44.283
44.664
45.043
45.421
45.798
46.174
46.548
46.921
47.293
47.663
48.032
48.399
48.765
49.130
49.493
49.854
50.214
50.572
50.929

8

9
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
41.626
42.014
42.402
42.788
43173
43.557
43.940
44.321
44.702
45.081
45.459
45.836
46.211
46.585
46.958
47.330
47.700
48.069
48.436
48.802
49.166
49.529
49.890
50.250
50.608
50.965

9

10 | °C

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
41.276
41.665
42.053
42.440
42.826
43.211
43.595
43.978
44.359
44.740
45119
45.497
45.873
46.249
46.623
46.995
47.367
47.737
48.105
48.473
48.838
49.202
49.565
49.926
50.286
50.644
51.000
10

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
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
°C



°C 0

1260
1270
1280
1290
1300
1310
1320
1330
1340
1350
1360
1370
°C

51.000
51.355
51.708
52.060
52.410
52.759
53.106
53.451
53.795
54.138
54.479
54.819
0

1
51.036
51.391
51.744
52.095
52.445
52.794
53.140
53.486
53.830
54.172
54.513
54.852
1

2
51.071
51.426
51.779
52.130
52.480
52.828
53.175
53.520
53.864
54.206
54.547
54.886

2

Type K Thermocouple-°C
Thermoelectric voltage as a function of temperature (°C); reference junctions at 0°C
(Thermoelectric Voltage in mV)

3
51.107
51.461
51.814
52.165
52.515
52.863
53.210
53.555
53.898
54.240
54.581

3

4
51.142
51.497
51.849
52.200
52.550
52.898
53.244
53.589
53.932
54.274
54.615

4

5
51.178
51.532
51.885
52.235
52.585
52.932
53.279
53.623
53.967
54.308
54.649

5

6
51.213
51.567
51.920
52.270
52.620
52.967
53.313
53.658
54.001
54.343
54.683

6

7
51.249
51.603
51.955
52.305
52.654
53.002
53.348
53.692
54.035
54.377
54.717

7

8
51.284
51.638
51.990
52.340
52.689
53.037
53.382
53.727
54.069
54.411
54.751

9
51.320
51.673
52.025
52.375
52.724
53.071
53.417
53.761
54.104
54.445
54.785

10 | °C

51.355
51.708
52.060
52.410
52.759
53.106
53.451
53.795
54.138
54.479
54.819

10

1260
1270
1280
1290
1300
1310
1320
1330
1340
1350
1360
1370
°C



°C 0

-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
0

-4.345
-4.336
-4.313
-4.277
-4.226
-4.162
-4.083
-3.990
-3.884
-3.766
-3.634
-3.491
-3.336
-3.471
-2.994
-2.808
-2.612
-2.407
-2.193
-1.972
-1.744
-1.509
-1.269
-1.023
-0.772
-0.518
-0.260

0.000

-4.337
-4.316
-4.281
-4.232
-4.169
-4.091
-4.000
-3.896
-3.778
-3.648
-3.506
-3.352
-3.188
-3.012
-2.827
-2.632
-2.428
-2.215
-1.995
-1.767
-1.533
-1.293
-1.048
-0.798
-0.544
-0.286
-0.026

-4.339
-4.319
-4.285
-4.238
-4.176
-4.100
-4.010
-3.907
-3.790
-3.662
-3.521
-3.368
-3.205
-3.030
-2.846
-2.652
-2.448
-2.237
-2.017
-1.790
-1.557
-1.317
-1.072
-0.823
-0.569
-0.312
-0.052

Type N Thermocouple-°C
Thermoelectric voltage as a function of temperature (°C); reference junctions at 0°C
(Thermoelectric Voltage in mV)

3

-4.340
-4.321
-4.289
-4.243
-4.183
-4.108
-4.020
-3.918
-3.803
-3.675
-3.535
-3.384
-3.221
-3.048
-2.865
-2.672
-2.469
-2.258
-2.039
-1.813
-1.580
-1.341
-1.097
-0.848
-0.595
-0.338
-0.078

4

-4.341
-4.324
-4.293
-4.248
-4.189
-4.116
-4.029
-3.928
-3.815
-3.688
-3.550
-3.400
-3.238
-3.066
-2.883
-2.691
-2.490
-2.280
-2.062
-1.836
-1.604
-1.366
-1.122
-0.873
-0.620
-0.364
-0.104

5

-4.342
-4.326
-4.297
-4.254
-4.196
-4.124
-4.038
-3.939
-3.827
-3.702
-3.564
-3.415
-3.255
-3.084
-2.902
-2.711
-2.510
-2.301
-2.084
-1.859
-1.627
-1.390
-1.146
-0.898
-0.646
-0.390
-0.131

6

-4.343
-4.328
-4.300
-4.258
-4.202
-4.132
-4.048
-3.950
-3.838
-3.715
-3.578
-3.431
-3.271
-3.101
-2.921
-2.730
-2.531
-2.322
-2.106
-1.882
-1.651
-1.414
1471
-0.923
-0.671
-0.415
-0.157

7

-4.344
-4.330
-4.304
-4.263
-4.209
-4.140
-4.057
-3.960
-3.850
-3.728
-3.593
-3.446
-3.288
-3.119
-2.939
-2.750
-2.551
-2.344
-2.128
-1.905
-1.674
-1.438
-1.195
-0.948
-0.696
-0.441
-0.183

-4.344
-4.332
-4.307
-4.268
-4.215
-4.147
-4.066
-3.970
-3.862
-3.740
-3.607
-3.461
-3.304
-3.136
-2.958
-2.769
-2.571
-2.365
-2.150
-1.927
-1.698
-1.462
-1.220
-0.973
0.722
-0.467
-0.209

-4.345
-4.334
-4.310
-4.273
-4.221
-4.154
-4.074
-3.980
-3.873
-3.753
-3.621
-3.476
-3.320
-3.153
-2.976
-2.789
-2.592
-2.386
2172
-1.950
-1.721
-1.485
-1.244
-0.998
-0.747
-0.492
-0.234

10 | °C

-4.345
-4.336
-4.313
-4.277
-4.226
-4.162
-4.083
-3.990
-3.884
-3.766
-3.634
-3.491
-3.336
-3.171
-2.994
-2.808
-2.612
-2.407
-2.193
-1.972
-1.744
-1.509
-1.269
-1.023
-0.772
-0.518
-0.260

-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
0

°C
0
10
20
30
40
50
60
70
80
90
100
110
120
130
140
150
160
170
180
190
200
210

0
0.000
0.261
0.525
0.793
1.065
1.340
1.619
1.902
2.189
2480
2.774
3.072
3.374
3.680
3.989
4.302
4.618
4.937
5.259
5.585
5.913
6.245

°C 0

0.026
0.287
0.552
0.820
1.092
1.368
1.647
1.930
2218
2.509
2.804
3.102
3.405
3.711
4.020
4.333
4.650
4.969
5.292
5.618
5.946
6.278
1

0.052
0.313
0.578
0.847
1.119
1.395
1.675
1.959
2.247
2.538
2.833
3.133
3.435
3.742
4,051
4.365
4.681
5.001
5.324
5.650
5.979
6.311
2

0.078
0.340
0.605
0.874
1.147
1.423
1.703
1.988
2.276
2.568
2.863
3.163
3.466
3.772
4.083
4.396
4.713
5.033
5.357
5.683
6.013
6.345
3

0.104
0.366
0.632
0.901
1.174
1.451
1.732
2.016
2.305
2.597
2.893
3.193
3.496
3.803
4114
4.428
4.745
5.066
5.389
5.716
6.046
6.378
4

0.130
0.393
0.659
0.928
1.202
1.479
1.760
2.045
2.334
2.626
2.923
3.223
3.527
3.834
4.145
4.459
4777
5.098
5.422
5.749
6.079
6.411
5

50

0.156
0.419
0.685
0.955
1.229
1.507
1.788
2.074
2.363
2.656
2.953
3.253
3.557
3.865
4176
4.491
4.809
5.130
5.454
5.782
6.112
6.445
6

0.182
0.446
0.712
0.983
1.257
1.535
1.817
2.102
2.392
2.685
2.983
3.283
3.588
3.896
4.208
4.523
4.841
5.162
5.487
5.815
6.145
6.478
7

0.208
0.472
0.739
1.010
1.284
1.563
1.845
2131
2421
2.715
3.012
3.314
3.619
3.927
4.239
4.554
4.873
5.195
5.520
5.847
6.178
6.512
8

0.235
0.499
0.766
1.037
1.312
1.591
1.873
2.160
2450
2.744
3.042
3.344
3.649
3.958
4.270
4.586
4.905
5.227
5.552
5.880
6.211
6.545
9

10
0.261
0.525
0.793
1.065
1.340
1.619
1.902
2.189
2.480
2.774
3.072
3.374
3.680
3.989
4.302
4.618
4.937
5.259
5.585
5.913
6.245
6.579

°C
0
10
20
30
40
50
60
70
80
90
100
110
120
130
140
150
160
170
180
190
200
210

10 | °C



°C 0

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
°C

6.579

6.916

7.255

7.597

7.941

8.288

8.637

8.988

9.341

9.696
10.054
10.413
10.774
11.136
11.501
11.867
12.234
12.603
12.974
13.346
13.719
14.094
14.469
14.846
15.225
15.604
15.984
16.366
16.748
17.131
17.515
17.900
18.286
18.672
19.059
19.447
19.835
20.224
20.613
21.003
21.393
21.784
22.175
22.566
22.958
23.350
23.742
24.134
24.527
24.919
25.312
25.705

0

1
6.612
6.949
7.289
7.631
7.976
8.323
8.672
9.023
9.377
9.732

10.089
10.449
10.810
1.173
11.537
11.903
12.271
12.640
13.011
13.383
13.756
14.131
14.507
14.884
15.262
15.642
16.022
16.404
16.786
17.169
17.554
17.938
18.324
18.711
19.098
19.485
19.874
20.263
20.652
21.042
21.432
21.823
22.214
22.605
22.997
23.389
23.781
24173
24.566
24.959
25.351
25.744
1

2
6.646
6.983
7.323
7.666
8.010
8.358
8.707
9.058
9.412
9.768

10.125
10.485
10.846
11.209
11.574
11.940
12.308
12.677
13.048
13.420
13.794
14.169
14.545
14.922
15.300
15.680
16.060
16.442
16.824
17.208
17.592
17.977
18.363
18.749
19.136
19.524
19.913
20.302
20.691
21.081
2141
21.862
22.253
22.644
23.036
23.428
23.820
24.213
24.605
24.998
25.391
25.783
2

Type N Thermocouple-°C
Thermoelectric voltage as a function of temperature (°C); reference junctions at 0°C
(Thermoelectric Voltage in mV)

3
6.680
7.017
7.357
7.700
8.045
8.392
8.742
9.094
9.448
9.803

10.161
10.521
10.882
11.245
11.610
1.977
12.345
12.714
13.085
13.457
13.831
14.206
14.582
14.960
15.338
15.718
16.099
16.480
16.863
17.246
17.630
18.016
18.401
18.788
19.175
19.563
19.952
20.341
20.730
21.120
21.510
21.901
22.292
22.684
23.075
23.467
23.860
24.252
24.644
25.037
25.430
25.823
3

4
6.713
7.051
7.392
7.734
8.080
8.427
8.777
9.129
9.483
9.839

10.197

10.557

10.918

11.282
11.647

12.013

12.382

12.751

13.122

13.495

13.869

14.244

14.620

14.998

15.376

15.756

16.137

16.518

16.901

17.285

17.669

18.054

18.440

18.827

19.214

19.602

19.990

20.379

20.769

21.159

21.549

21.940

22.331

22.723

23.115

23.507

23.899

24.291

24,684

25.076

25.469

25.862

4

5
6.747
7.085
7.426
7.769
8.114
8.462
8.812
9.164
9.519
9.875

10.233
10.593
10.955
11.318
11.683
12.050
12.418
12.788
13.159
13.632
13.906
14.281
14.658
15.035
15.414
15.794
16.175
16.557
16.939
17.323
17.707
18.093
18.479
18.865
19.253
19.641
20.029
20.418
20.808
21.198
21.588
21.979
22.370
22.762
23.154
23.546
23.938
24.330
24.723
25.116
25.508
25.901
5

51

6
6.781
7.119
7.460
7.803
8.149
8.497
8.847
9.200
9.554
9.910

10.269
10.629
10.991
11.355
11.720
12.087
12.455
12.825
13.197
13.569
13.944
14.319
14.695
15.073
15.452
15.832
16.213
16.595
16.978
17.361
17.746
18.131
18.517
18.904
19.292
19.680
20.068
20.457
20.847
21.237
21.628
22.018
22.410
22.801
23.193
23.585
23.977
24.370
24.762
25.155
25.548
25.941
6

7
6.814
7.153
7.494
7.838
8.184
8.532
8.882
9.235
9.590
9.946

10.305
10.665
11.027
11.391
11.757
12.124
12.492
12.862
13.234
13.607
13.981
14.356
14.733
15.111
15.490
15.870
16.251
16.633
17.016
17.400
17.784
18.170
18.556
18.943
19.330
19.718
20.107
20.496
20.886
21.276
21.667
22.058
22.449
22.840
23.232
23.624
24.016
24.409
24.801
25.194
25.587
25.980
7

8
6.848
7.187
7.528
7.872
8.218
8.567
8.918
9.270
9.625
9.982

10.341
10.701
11.064
11.428
11.793
12.160
12.529
12.899
13.271
13.644
14.019
14.394
14.771
15.149
15.528
15.908
16.289
16.671
17.054
17.438
17.823
18.208
18.595
18.982
19.369
19.757
20.146
20.535
20.925
21.315
21.706
22.097
22.488
22.879
23.271
23.663
24.056
24.448
24.841
25.233
25.626
26.019
8

9
6.882
7.221
7.563
7.907
8.253
8.602
8.953
9.306
9.661

10.018
10.377
10.737
11.100
11.464
11.830
12.197
12.566
12.937
13.308
13.682
14.056
14.432
14.809
15.187
15.566
15.946
16.327
16.710
17.093
17.477
17.861
18.247
18.633
19.020
19.408
19.796
20.185
20.574
20.964
21.354
21.745
22.136
22.527
22.919
23.311
23.703
24.095
24.487
24.880
25.273
25.666
26.058
9

10 | °C

6.916

7.255

7.597

7.941

8.288

8.637

8.988

9.341

9.696
10.054
10.413
10.774
11.136
11.501
11.867
12.234
12.603
12.974
13.346
13.719
14.094
14.469
14.846
15.225
15.604
15.984
16.366
16.748
17.131
17.515
17.900
18.286
18.672
19.059
19.447
19.835
20.224
20.613
21.003
21.393
21.784
22.175
22.566
22.958
23.350
23.742
24.134
24.527
24.919
25.312
25.705
26.098

10

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

°C



°C 0

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
1000
1010
1020
1030
1040
1050
1060
1070
1080
1090
1100
1110
1120
1130
1140
1150
1160
170
1180
1190
1200
1210
1220
1230
1240
1250
°C

26.098
26.491
26.883
27.276
27.669
28.062
28.455
28.847
29.239
29.632
30.024
30.416
30.807
31.199
31.590
31.981
32.371
32.761
33.151
33.541
33.930
34.319
34.707
35.095
35.482
35.869
36.256
36.641
37.027
37.411
37.795
38.179
38.562
38.944
39.326
39.706
40.087
40.466
40.845
41.223
41.600
41.976
42.352
42.727
43.101
43474
43.846
44.218
44.588
44.958
45.326
45.694
0

1
26.137
26.530
26.923
27.316
27.708
28.101
28.494
28.886
29.279
29.671
30.063
30.455
30.846
31.238
31.629
32.020
32.410
32.800
33.190
33.580
33.969
34.358
34.746
35.134
35.521
35.908
36.294
36.680
37.065
37.450
37.834
38.217
38.600
38.982
39.364
39.744
40.125
40.504
40.883
41.260
41.638
42.014
42.390
42.764
43138
43.511
43.884
44.255
44.625
44.995
45.363
45.731

1

2
26.176
26.569
26.962
27.355
27.748
28.140
28.533
28.926
29.318
29.710
30.102
30.494
30.886
31.277
31.668
32.059
32.449
32.839
33.229
33.619
34.008
34.396
34.785
35.172
35.560
35.946
36.333
36.718
37.104
37.488
37.872
38.256
38.638
39.020
39.402
39.783
40.163
40.542
40.920
41.298
41.675
42.052
42.427
42.802
43176
43.549
43.921
44.292
44.662
45.032
45.400
45.767

2

Type N Thermocouple-°C
Thermoelectric voltage as a function of temperature (°C); reference junctions at 0°C
(Thermoelectric Voltage in mV)

3
26.216
26.608
27.001
27.39%4
27.787
28.180
28.572
28.965
29.357
29.749
30.141
30.533
30.925
31.316
31.707
32.098
32.488
32.878
33.268
33.658
34.047
34.435
34.823
35.211
35.598
35.985
36.371
36.757
37.142
37.527
37.911
38.294
38.677
39.059
39.440
39.821
40.201
40.580
40.958
41.336
41.713
42.089
42.465
42.839
43.213
43.586
43.958
44.329
44.699
45.069
45437
45.804

3

4
26.255
26.648
27.041
27.433
27.826
28.219
28.612
29.004
29.396
29.789
30.181
30.572
30.964
&1k
31.746
32137
32.527
32.917
33.307
33.697
34.086
34.474
34.862
35.250
35.637
36.024
36.410
36.796
37.181
37.565
37.949
38.332
38.715
39.097
39.478
39.859
40.238
40.618
40.996
41.374
41.751
42127
42.502
42877
43.250
43.623
43.995
44.366
44.736
45.105
45.474
45.841
4

5
26.294
26.687
27.080
27473
27.866
28.258
28.651
29.043
29.436
29.828
30.220
30.611
31.003
31.39%4
31.785
32.176
32.566
32.956
33.346
33.736
34.124
34.513
34.901
35.289
35.676
36.062
36.449
36.834
37.219
37.603
37.987
38.370
38.753
39.135
39.516
39.897
40.276
40.655
41.034
41411
41.788
42.164
42.540
42.914
43.288
43.660
44.032
44.403
44.773
45.142
45.510
45.877

5
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6
26.333
26.726
27.119
27.512
27.905
28.297
28.690
29.083
29.475
29.867
30.259
30.651
31.042
31.433
31.824
32.215
32.605
32.995
33.385
33.774
34.163
34.552
34.940
35.327
35.714
36.101
36.487
36.873
37.258
37.642
38.026
38.409
38.791
39.173
39.554
39.935
40.314
40.693
41.072
41.449
41.826
42.202
42.577
42.951
43.325
43.698
44.069
44.440
44.810
45179
45.547
45.914

6

7
26.373
26.766
27.158
27.551
27.944
28.337
28.729
29.122
29.514
29.906
30.298
30.690
31.081
31.473
31.863
32.254
32.644
33.034
33.424
33.813
34.202
34.591
34.979
35.366
35.753
36.140
36.526
36.911
37.296
37.680
38.064
38.447
38.829
39.211
39.592
39.973
40.352
40.731
41.109
41.487
41.864
42.239
42614
42.989
43.362
43.735
44.106
44477
44.847
45.216
45.584
45.951

7

8
26.412
26.805
27.198
27.591
27.983
28.376
28.769
29.161
29.553
29.945
30.337
30.729
31.120
31.512
31.903
32.293
32.683
33.073
33.463
33.852
34.241
34.629
35.017
35.405
35.792
36.178
36.564
36.950
37.334
37.7119
38.102
38.485
38.868
39.249
39.630
40.011
40.390
40.769
41.147
41.525
41.901
42.217
42.652
43.026
43.399
43.772
44.144
44.514
44.884
45.253
45.621
45.987

8

9
26.451
26.844
27.237
27.630
28.023
28.415
28.808
29.200
29.592
29.985
30.376
30.768
31.160
31.551
31.942
32.332
32.722
33.112
33.502
33.891
34.280
34.668
35.056
35.444
35.831
36.217
36.603
36.988
37.373
37.757
38.141
38.524
38.906
39.287
39.668
40.049
40.428
40.807
41.185
41.562
41.939
42.314
42.689
43.064
43.437
43.809
44.181
44.551
44.921
45.290
45.657
46.024

9

10 | °C

26.491
26.883
27.276
27.669
28.062
28.455
28.847
29.239
29.632
30.024
30.416
30.807
31.199
31.590
31.981
32.371
32.761
33.151
33.541
33.930
34.319
34.707
35.095
35.482
35.869
36.256
36.641
37.027
37.411
37.795
38.179
38.562
38.944
39.326
39.706
40.087
40.466
40.845
41.223
41.600
41.976
42.352
42.727
43.101
43.474
43.846
44.218
44.588
44.958
45.326
45.694
46.060
10

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
1000
1010
1020
1030
1040
1050
1060
1070
1080
1090
1100
1110
1120
1130
1140
1150
1160
170
1180
1190
1200
1210
1220
1230
1240
1250
°C



Type N Thermocouple-°C

Thermoelectric voltage as a function of temperature (°C); reference junctions at 0°C

(Thermoelectric Voltage in mV)

1260 '46.060 46.097 46.133 46.170 46.207 46.243 46.280 46.316 |46.353 |46.389 46.425
1270 146.425 |46.462 | 46.498 46.535 46.571 46.608 46.644 46.680 46.717 |46.753 46.789
1280 146.789 |46.826 |46.862 46.898 46.935 46.971 47.007 47.043 47.079 | 47.116 47.152
1290 47.152 |47.188 | 47.224 47.260 47.296 47.333 47.369 47.405 47.441 | 47.477 47.513
1300 47.513
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Type R Thermocouple-°C
Thermoelectric voltage as a function of temperature (°C); reference junctions at 0°C
(Thermoelectric Voltage in mV)

°C 0 1 2 3 4 5 6 7 8 9 10 | °C
-50 | -0.226 -50
-40 | -0.188 | -0.192 | -0.196 | -0.200  -0.204 -0.208 -0.211 -0.215 -0.219 -0.223 -0.226 -40
-30 | -0.145 | -0.150 | -0.154 | -0.158 | -0.163 | -0.167 | -0.171  -0.175 -0.180 -0.184 -0.188 -30
-20 | -0.100 | -0.105 | -0.109 | -0.114  -0.119 | -0.123 -0.128 -0.132 -0.137 -0.141 -0.145 -20
-10 | -0.051 | -0.056 | -0.061 | -0.066 | -0.071 | -0.076  -0.081 -0.086 -0.091 -0.095 -0.100  -10

0 0.000 | -0.005 -0.011 -0.016 -0.021  -0.026  -0.031 -0.036 -0.041 -0.046  -0.051 0

n-----n-nn-

0.000  0.005 0.011 0.016| 0.021 0.027 0.032 | 0.038 0.043 0.049 0.054
10 0.054 0.060 0.065 0.071 0.077 0.082 0.088 0.094 0.100 0.105 0.111 10
20 04111 0117 0123 0.129 0.135 0.141 0.147 0.153  0.159  0.165 0.171 20
30 0.171 0477  0.183 0.189 0.195 0.201 0.207 0.214 0220 0.226 0232 30
40 0232 0239 0245 0251 0258 0264 0271 0277 0284 0290 029 40
50 0296 0.303 0.310 0316 0.323 0329 0336 0.343 0.349 035 0.363 50
60 0363 0369 0376 0.383 0.390 0.397 0403 0410 0417 0424 0431 60
70 0431 0438 0445 0452 0459 0466 0473 0480 0487 0494 0501 70
80 0.501 0.508 0.516 0.523 0.530 0.537 0544 0.552 0.559 0.566 0573 80
90 0573 0.581 0588 0595 0603 0.610 0618 0625 0.632 0.640 0.647 90
100 | 0.647 0.655 0.662 0.670 0.677 0.685 0.693 0.700 0.708 0.715 0.723 100
10 0723 0731 0.738| 0.746 0.754 0.761| 0.769 0.777 0.785 0.792 0.800 110
120 1 0.800 | 0.808 | 0.816 0.824 0.832 0.839 0.847 0.855 0.863 0.871 0.879 120
130 0.879 | 0.887 | 0.895 0903 00911 0919 0927 0935 0.943 0951 0959 130
140 0.959 | 0.967 | 0.976 0.984 0.992 1.000 1.008 1.016 1.025 1.033 1.041 140
150 | 1.041 | 1.049 1.058 1.066 1.074 1.082 1.091 1.099 1.107 1.116 1.124 150
160 | 1124 1132 1141 1149 1158 1166 1175 1.183 1.191 1.200 1.208 160
170 1 1208 | 1.217 | 1.225 1234 1242 1251 1260 1268 1.277 1.285 1294 170
180 | 1.294 | 1303 1311 1320 1.329 1337 1.346 1355 1.363 1.372 1.381 180
190 1.381 | 1.389 1.398 1407 1416 1425 1433 1442 1451 1460 1469 190
200 1469 1477 1486 1495 1504 1513 1522 1531 1540 1.549 1.558 200
210 1.558 1.567 1.575 1.584 1593 1.602 1611 1620 1.629 1.639 1.648 210
220 1648 1657 1666 1.675 1684 1693 1.702 1.711 1720 1.729| 1.739 220
230 1.739 1748 1.757 | 1766 1.775 1.784 1.794 1.803 1.812 1.821 1.831 230
240 1.831 1.840 1.849 1.858 1.868 1.877 1.886 1.895 1.905 1914 1.923 240
250 1923 1.933 1.942 1951 1961 1.970 1.980 1989 1.998 2.008 2017 250
260 2017 2027 2036 2046 2055 2064 2074 2083 2093 2102 2112 260
2710 2112 2121 2131 2140 2150 2159 2169 2179 2188 2198 2207 270
280 2207 2217 2226 2236 2246 2255 2265 2275 2284 2294 2304 280
290 2304 2313 2323 2333 2342 2352 2362 2371 2381 2391 2401 290
300 2401 2410 2420 2430 2440 2449 2459 2469 2479 2488 2498 300
310 2498 2508 2518 2528 2538 2547 2557 2567 2577 2587 2597 310
320 2597 2607 2617 2626 2636 2646 2.656 2666 2676 2686 2.696 320
330 2696 2706 2716 2726 2736 2746 2.756 2766 2.776 2.786 2.796 330
340 2796 2806 2816 2.826 2836 2.846 2.856 2866 2876 2.886 2.896 340
350 2896 2906 2916 2926 2937 2947 2957 2967 2977 2987 2997 350
360 2997 3.007 3.018 3.028 3.038 3.048 3.0568 3.068 3.079 3.089 3.099 360
370 3.099 3.109 3.119 3.130 3.140 3.150 3.160 3171 3.181 3.191 3.201 370
380 3.201 3212 3222 3232 3242 3253 3263 3.273 3284 3294 3304 380
390 3304 3315 3.325 3.335 3.346 3356 3.366 3.377 3.387 3.397 3.408 390
400 3408 3418 3428 3439 3449 3460 3470 3480 3.491 3501 3512 400
410 3512 3.522 3533 3543 3553 3564 3.574 3585 3.595 3.606 3.616 410
420 3616 3.627 3.637 3.648 3.658 3.669 3.679 3.690 3.700 3.711 3.721 420
430 3721 3.732 3.742 3.753 3.764 3.774 3.785 3.795 3.806 3.816 3.827 430
°C 0 1 2 3 4 5 6 7 8 9 10 | °C
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°C

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
°C

0
3.827
3.933
4.040
4.147
4.255
4.363
4.471
4.580
4.690
4.800
4.910
5.021
5.133
5.245
5.357
5.470
5.583
5.697
5.812
5.926
6.041
6.157
6.273
6.390
6.507
6.625
6.743
6.861
6.980
7.100
7.220
7.340
7.461
7.583
7.705
7.827
7.950
8.073
8.197
8.321
8.446
8.571
8.697
8.823
8.950
9.077
9.205
9.333
9.461
9.590
9.720
9.850

0

1
3.838
3.944
4.050
4.158
4.265
4.373
4.482
4.591
4.701
4.811
4.922
5.033
5.144
5.256
5.369
5.481
5.595
5.709
5.823
5.938
6.053
6.169
6.285
6.402
6.519
6.636
6.755
6.873
6.992
7.112
7.232
7.352
7473
7.595
7.717
7.839
7.962
8.086
8.209
8.334
8.459
8.584
8.710
8.836
8.963
9.090
9.218
9.346
9.474
9.603
9.733
9.863

1

2
3.848
3.954
4.061
4.168
4.276
4.384
4.493
4.602
4.712
4.822
4.933
5.044
5.155
5.267
5.380
5.493
5.606
5.720
5.834
5.949
6.065
6.180
6.297
6.413
6.531
6.648
6.766
6.885
7.004
7.124
7.244
7.364
7.485
7.607
7.729
7.851
7.974
8.098
8.222
8.346
8.471
8.597
8.722
8.849
8.975
9.103
9.230
9.359
9.487
9.616
9.746
9.876

2

Type R Thermocouple-°C
Thermoelectric voltage as a function of temperature (°C); reference junctions at 0°C
(Thermoelectric Voltage in mV)

3
3.859
3.965
4.072
4.179
4.287
4.395
4.504
4613
4.723
4.833
4.944
5.055
5.166
5.279
5.391
5.504
5.618
5.731
5.846
5.961
6.076
6.192
6.308
6.425
6.542
6.660
6.778
6.897
7.016
7.136
7.256
7.376
7.498
7.619
7.741
7.864
7.987
8.110
8.234
8.359
8.484
8.609
8.735
8.861
8.988
9.115
9.243
9.371
9.500
9.629
9.759
9.889

3

4
3.869
3.976
4.083
4190
4.298
4.406
4515
4.624
4734
4.844
4.955
5.066
5178
5.290
5.402
SI5]15
5.629
5.743
5.857
5.972
6.088
6.204
6.320
6.437
6.554
6.672
6.790
6.909
7.028
7.148
7.268
7.389
7510
7.631
7.753
7.876
7.999
8.123
8.247
8.371
8.496
8.622
8.748
8.874
9.001
9.128
9.256
9.384
9.513
9.642
9.772
9.902
4

5
3.880
3.986
4.093
4.201
4.309
4.417
4.526
4.635
4.745
4.855
4.966
5.077
5.189
5.301
5.414
5.527
5.640
5.754
5.869
5.984
6.099
6.215
6.332
6.448
6.566
6.684
6.802
6.921
7.040
7.160
7.280
7.401
7.522
7.644
7.766
7.888
8.011
8.135
8.259
8.384
8.509
8.634
8.760
8.887
9.014
9.141
9.269
9.397
9.526
9.655
9.785
9.915

5
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6
3.891
3.997
4.104
421
4.319
4.428
4.537
4.646
4.756
4.866
4977
5.088
5.200
a18]l2
5.425
5.538
5.652
5.766
5.880
5.995
6.111
6.227
6.343
6.460
6.578
6.695
6.814
6.933
7.052
7172
7.292
7.413
7.534
7.656
7.778
7.901
8.024
8.147
8.272
8.396
8.521
8.647
8.773
8.899
9.026
9.154
9.282
9.410
9.539
9.668
9.798
9.928

6

7
3.901
4.008
4115
4.222
4.330
4.439
4.548
4.657
4.767
4877
4.988
5.099
5.211
5.323
5.436
5.549
5.663
5.777
5.892
6.007
6.122
6.238
6.355
6.472
6.589
6.707
6.826
6.945
7.064
7.184
7.304
7425
7.546
7.668
7.790
7913
8.036
8.160
8.284
8.409
8.534
8.659
8.785
8.912
9.039
9.167
9.294
9.423
9.552
9.681
9.811
9.941

7

8
3.912
4.018
4.125
4.233
4.341
4.449
4.558
4.668
4.778
4.888
4.999
5.11
5.222
5.335
5.448
5.561
5.674
5.789
5.903
6.018
6.134
6.250
6.367
6.484
6.601
6.719
6.838
6.956
7.076
7.196
7.316
1437
7.558
7.680
7.802
7.925
8.048
8.172
8.296
8.421
8.546
8.672
8.798
8.925
9.052
9.179
9.307
9.436
9.565
9.694
9.824
9.954

8

9
3.922
4.029
4.136
4.244
4.352
4.460
4.569
4.679
4.789
4.899
5.010
5.122
5.234
5.346
5.459
5.572
5.686
5.800
5.915
6.030
6.146
6.262
6.378
6.495
6.613
6.731
6.849
6.968
7.088
7.208
7.328
7.449
7.570
7.692
7.815
7.938
8.061
8.185
8.309
8.434
8.559
8.685
8.811
8.937
9.065
9.192
9.320
9.449
9.578
9.707
9.837
9.967

9

10
3.933
4.040
4.147
4.255
4.363
4.471
4.580
4.690
4.800
4.910
5.021
5.133
5.245
5.357
5.470
5.583
5.697
5.812
5.926
6.041
6.157
6.273
6.390
6.507
6.625
6.743
6.861
6.980
7.100
7.220
7.340
7.461
7.583
7.705
7.827
7.950
8.073
8.197
8.321
8.446
8.571
8.697
8.823
8.950
9.077
9.205
9.333
9.461
9.590
9.720
9.850
9.980

10

°C

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

°C



°C 0

960
970
980
990
1000
1010
1020
1030
1040
1050
1060
1070
1080
1090
1100
1110
120
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
1450
1460
1470
°C

9.980
10.111
10.242
10.374
10.506
10.638
10.771
10.905
11.039
11.173
11.307
11.442
11.578
1.714
11.850
11.986
12123
12.260
12.397
12.535
12.673
12.812
12.950
13.089
13.228
13.367
13.507
13.646
13.786
13.926
14.066
14.207
14.347
14.488
14.629
14.770
14.911
15.052
15.193
15.334
15.475
15.616
15.758
15.899
16.040
16.181
16.323
16.464
16.605
16.746
16.887
17.028

0

1

9.993
10.124
10.255
10.387
10.519
10.652
10.785
10.918
11.052
11.186
11.321
11.456
11.591
1.727
11.863
12.000
12137
12.274
12.411
12.549
12.687
12.825
12.964
13.103
13.242
13.381
13.521
13.660
13.800
13.940
14.081
14.221
14.361
14.502
14.643
14.784
14.925
15.066
15.207
15.348
15.489
15.630
15.772
15.913
16.054
16.196
16.337
16.478
16.619
16.760
16.901
17.042

1

2
10.006
10.137
10.268
10.400
10.532
10.665
10.798
10.932
11.065
11.200
11.334
11.469
11.605
1.741
11.877
12.013
12.150
12.288
12425
12.563
12.701
12.839
12.978
13.117
13.256
13.395
13.535
13.674
13.814
13.954
14.095
14.235
14.375
14.516
14.657
14.798
14.939
15.080
15.221
15.362
15.503
15.645
15.786
15.927
16.068
16.210
16.351
16.492
16.633
16.774
16.915
17.056

2

Type R Thermocouple-°C
Thermoelectric voltage as a function of temperature (°C); reference junctions at 0°C
(Thermoelectric Voltage in mV)

3
10.019
10.150
10.282
10.413
10.546
10.678
10.811
10.945
11.079
11.213
11.348
11.483
11.618
11.754
11.891
12.027
12.164
12.301
12439
12.577
12.715
12.853
12.992
13.131
13.270
13.409
13.549
13.688
13.828
13.968
14.109
14.249
14.390
14.530
14.671
14.812
14.953
15.094
15.235
15.376
15.517
15.659
15.800
15.941
16.082
16.224
16.365
16.506
16.647
16.789
16.930
17.071

3

4
10.032
10.163
10.295
10.427
10.559
10.692
10.825
10.958
11.092
11.227
11.361
11.496
11.632
11.768
11.904
12.041
12.178
12.315
12.453
12.590
12.729
12.867
13.006
13.145
13.284
13.423
13.563
13.702
13.842
13.982
14.123
14.263
14.404
14.544
14.685
14.826
14.967
15.108
15.249
15.390
15.531
15.673
15.814
15.955
16.097
16.238
16.379
16.520
16.662
16.803
16.944
17.085
4

5
10.046
10.177
10.308
10.440
10.572
10.705
10.838
10.972
11.106
11.240
11.375
11.510
11.646
11.782
11.918
12.054
12191
12.329
12.466
12.604
12.742
12.881
13.019
13.158
13.298
13.437
13.577
13.716
13.856
13.996
14.137
14.277
14.418
14.558
14.699
14.840
14.981
15.122
15.263
15.404
15.546
15.687
15.828
15.969
16.111
16.252
16.393
16.534
16.676
16.817
16.958
17.099

5

56

6
10.059
10.190
10.321
10.453
10.585
10.718
10.851
10.985
11.119
11.253
11.388
11.524
11.659
11.795
11.931
12.068
12.205
12.342
12.480
12.618
12.756
12.895
13.033
13172
13.311
13.451
13.590
13.730
13.870
14.010
14.151
14.291
14.432
14.572
14.713
14.854
14.995
15.136
16.277
15.419
15.560
15.701
15.842
15.984
16.125
16.266
16.407
16.549
16.690
16.831
16.972
17.113

6

7
10.072
10.203
10.334
10.466
10.599
10.731
10.865
10.998
11.132
11.267
11.402
11.537
11.673
11.809
11.945
12.082
12.219
12.356
12.494
12.632
12.770
12.909
13.047
13.186
13.325
13.465
13.604
13.744
13.884
14.024
14.165
14.305
14.446
14.586
14.727
14.868
15.009
15.150
15.291
15.433
15.574
15.715
15.856
15.998
16.139
16.280
16.422
16.563
16.704
16.845
16.986
17.127

7

8
10.085
10.216
10.347
10.480
10.612
10.745
10.878
11.012
11.146
11.280
11.415
11.551
11.686
11.822
11.959
12.096
12.233
12.370
12.508
12.646
12.784
12.922
13.061
13.200
13.339
13.479
13.618
13.758
13.898
14.038
14.179
14.319
14.460
14.601
14.741
14.882
15.023
15.164
15.306
15.447
15.588
15.729
15.871
16.012
16.153
16.294
16.436
16.577
16.718
16.859
17.000
17.141

8

9
10.098
10.229
10.361
10.493
10.625
10.758
10.891
11.025
11.159
11.294
11.429
11.564
11.700
11.836
11.972
12.109
12.246
12.384
12.521
12.659
12.798
12.936
13.075
13.214
13.353
13.493
13.632
13.772
13.912
14.052
14.193
14.333
14474
14.615
14.755
14.896
15.037
15.179
15.320
15.461
15.602
15.743
15.885
16.026
16.167
16.309
16.450
16.591
16.732
16.873
17.014
17.155

9

10 | °C

10.111
10.242
10.374
10.506
10.638
10.771
10.905
11.039
11.173
11.307
11.442
11.578
1.714
11.850
11.986
12123
12.260
12.397
12.535
12.673
12.812
12.950
13.089
13.228
13.367
13.507
13.646
13.786
13.926
14.066
14.207
14.347
14.488
14.629
14.770
14.911
15.052
15.193
15.334
15.475
15.616
15.758
15.899
16.040
16.181
16.323
16.464
16.605
16.746
16.887
17.028
17.169
10

960
970
980
990
1000
1010
1020
1030
1040
1050
1060
1070
1080
1090
1100
1110
120
1130
1140
1150
1160
170
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
1450
1460
1470
°C



°C 0

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
°C

17.169
17.310
17.451
17.591
17.732
17.872
18.012
18.152
18.292
18.431
18.571
18.710
18.849
18.988
19.126
19.264
19.402
19.540
19.677
19.814
19.951
20.087
20.222
20.356
20.488
20.620
20.749
20.877
21.003
0

1
17.183
17.324
17.465
17.605
17.746
17.886
18.026
18.166
18.306
18.445
18.585
18.724
18.863
19.002
19.140
19.278
19.416
19.554
19.691
19.828
19.964
20.100
20.235
20.369
20.502
20.633
20.762
20.890
21.015

1

2
17.197
17.338
17.479
17.619
17.760
17.900
18.040
18.180
18.320
18.459
18.599
18.738
18.877
19.015
19.154
19.292
19.430
19.567
19.705
19.841
19.978
20.114
20.249
20.382
20.515
20.646
20.775
20.902
21.027

2

Type R Thermocouple-°C
Thermoelectric voltage as a function of temperature (°C); reference junctions at 0°C
(Thermoelectric Voltage in mV)

3
17.211
17.352
17.493
17.633
17.774
17.914
18.054
18.194
18.334
18.473
18.613
18.752
18.891
19.029
19.168
19.306
19.444
19.581
19.718
19.855
19.992
20.127
20.262
20.396
20.528
20.659
20.788
20.915
21.040

3

4
17.225
17.366
17.507
17.647
17.788
17.928
18.068
18.208
18.348
18.487
18.627
18.766
18.904
19.043
19.181
19.319
19.457
19.595
19.732
19.869
20.005
20.141
20.275
20.409
20.541
20.672
20.801
20.928
21.052
4

5
17.240
17.380
17.521
17.661
17.802
17.942
18.082
18.222
18.362
18.501
18.640
18.779
18.918
19.057
19.195
19.333
19.471
19.609
19.746
19.882
20.019
20.154
20.289
20.422
20.554
20.685
20.813
20.940
21.065

5

57

6
17.254
17.394
17.535
17.676
17.816
17.956
18.096
18.236
18.376
18.515
18.654
18.793
18.932
19.071
19.209
19.347
19.485
19.622
19.759
19.896
20.032
20.168
20.302
20.436
20.567
20.698
20.826
20.953
21.077

6

7
17.268
17.408
17.549
17.690
17.830
17.970
18.110
18.250
18.390
18.529
18.668
18.807
18.946
19.085
19.223
19.361
19.499
19.636
19.773
19.910
20.046
20.181
20.316
20.449
20.581
20.711
20.839
20.965
21.089

7

8
17.282
17.423
17.563
17.704
17.844
17.984
18.124
18.264
18.404
18.543
18.682
18.821
18.960
19.098
19.237
19.375
19.512
19.650
19.787
19.923
20.060
20.195
20.329
20.462
20.594
20.724
20.852
20.978
21.101

8

9
17.296
17.437
17.577
17.718
17.858
17.998
18.138
18.278
18.417
18.557
18.696
18.835
18.974
19.112
19.250
19.388
19.526
19.663
19.800
19.937
20.073
20.208
20.342
20.475
20.607
20.736
20.864
20.990

10 | °C

17.310
17.451
17.591
17.732
17.872
18.012
18.152
18.292
18.431
18.571
18.710
18.849
18.988
19.126
19.264
19.402
19.540
19.677
19.814
19.951
20.087
20.222
20.356
20.488
20.620
20.749
20.877
21.003

10

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
°C



Type S Thermocouple—°C
Thermoelectric voltage as a function of temperature (°C); reference junctions at 0°C
(Thermoelectric Voltage in mV)

100 | 0.646
110 | 0.720
120 | 0.795
130 0.872
140 | 0.950
150 | 1.029
160 | 1.110
170 1191
180 | 1.273
190 1.357
200 1.441
210 | 1.526
220 1.612
230 | 1.698
240 | 1.786
250  1.874
260 1.962
270 | 2.052
280 2141
290 2.232
300 | 2.323
310 2.415
320 2.507
330 2.599
340 2.692
350 2.786
360 2.880
370 2.974
380 3.069
390 3.164
400 3.259
410 3.355
420 3451
430 3.548

-0.203
-0.159
-0.113
-0.063
-0.011

2
0.011
0.067
0.125
0.185
0.248
0.312
0.378
0.446
0.516
0.588
0.661
0.735
0.811
0.888
0.966
1.045
1.126
1.207
1.290
1.373
1.458
1.543
1.629
1.716
1.803
1.891
1.980
2.070
2.160
2.250
2.341
2433
2.525
2,618
2.1
2.805
2.899
2.993
3.088
3.183
3.279
3.374
3411
3.567

2

-0.207
-0.164
-0.117
-0.068
-0.016

3
0.016
0.072
0.131
0.191
0.254
0.319
0.385
0.453
0.523
0.595
0.668
0.743
0.818
0.896
0.974
1.053
1.134
1.216
1.298
1.382
1.466
1.551
1.638
1.724
1.812
1.900
1.989
2.078
2.169
2.259
2.350
2.442
2.534
2.627
2.720
2.814
2.908
3.002
3.097
3.192
3.288
3.384
3.480
3.577

3

-0.228
-0.186
0141

-0.093 | -

-0.042

8
0.044
0.101
0.161
0.222
0.286
0.352
0.419
0.488
0.559
0.631
0.705
0.780
0.857
0.935
1.013
1.094
1.175
1.257
1.340
1.424
1.509
1.594
1.681
1.768
1.856
1.944
2.034
2123
2.214
2.305
2.396
2.488
2.581
2.674
2.767
2.861
2.955
3.050
3.145
3.240
3.336
3.432
3.529
3.626

8

-50
40
-30

100
10
120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270
280
290
300
310
320
330
340
350
360



°C 0

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
°C

3.645
3.742
3.840
3.938
4.036
4.134
4.233
4.332
4.432
4.532
4.632
4.732
4.833
4.934
5.035
5.137
5.239
5.341
5.443
5.546
5.649
5.753
5.857
5.961
6.065
6.170
6.275
6.381
6.486
6.593
6.699
6.806
6.913
7.020
7128
7.236
7.345
7.454
7.563
7.673
7.783
7.893
8.003
8.114
8.226
8.337
8.449
8.562
8.674
8.787
8.900
9.014
0

1
3.655
3.752
3.850
3.947
4.046
4.144
4.243
4.342
4.442
4.542
4.642
4.742
4.843
4.944
5.045
5.147
5.249
5.351
5.454
5.557
5.660
5.763
5.867
5.971
6.076
6.181
6.286
6.391
6.497
6.603
6.710
6.817
6.924
7.031
7139
7.247
7.356
7.465
7.574
7.684
7.794
7.904
8.014
8.125
8.237
8.348
8.460
8.573
8.685
8.798
8.912
9.025
1

2
3.664
3.762
3.859
3.957
4.056
4.154
4.253
4.352
4.452
4.552
4.652
4.752
4.853
4.954
5.055
5.157
5.259
5.361
5.464
5.567
5.670
5.774
5.878
5.982
6.086
6.191
6.296
6.402
6.508
6.614
6.720
6.827
6.934
7.042
7.150
7.258
7.367
1476
7.585
7.695
7.805
7915
8.026
8.137
8.248
8.360
8.472
8.584
8.697
8.810
8.923
9.037

2

Type S Thermocouple—°C
Thermoelectric voltage as a function of temperature (°C); reference junctions at 0°C
(Thermoelectric Voltage in mV)

3
3.674
3.771
3.869
3.967
4.065
4.164
4.263
4.362
4.462
4.562
4.662
4.762
4.863
4.964
5.066
5.167
5.269
5.372
5.474
5.577
5.680
5.784
5.888
5.992
6.097
6.202
6.307
6.412
6.518
6.624
6.731
6.838
6.945
7.053
7.161
7.269
7.378
7.487
7.596
7.706
7.816
7.926
8.037
8.148
8.259
8.371
8.483
8.595
8.708
8.821
8.935
9.048

3

4
3.684
3.781
3.879
3.977
4.075
4174
4273
4.372
4472
4,572
4672
4772
4873
4974
5.076
5178
5.280
5.382
5.485
5.588
5.691
5.7%
5.898
6.003
6.107
6.212
6.317
6.423
6.529
6.635
6.742
6.849
6.956
7.064
7172
7.280
7.388
7.497
7.607
7.717
7.827
7.937
8.048
8.159
8.270
8.382
8.494
8.607
8.719
8.832
8.946
9.060
4

5
3.694
3.7
3.889
3.987
4.085
4.184
4.283
4.382
4.482
4.582
4.682
4.782
4.883
4.984
5.086
5.188
5.290
5.392
5.495
5.598
5.701
5.805
5.909
6.013
6.118
6.223
6.328
6.434
6.539
6.646
6.752
6.859
6.967
7.074
7.182
7.291
7.399
7.508
7.618
7.728
7.838
7.948
8.059
8.170
8.281
8.393
8.505
8.618
8.731
8.844
8.957
9.071

5

59

6
3.703
3.801
3.898
3.997
4.095
4.194
4.293
4.392
4.492
4.592
4.692
4.793
4.893
4.995
5.096
5.198
5.300
5.402
5.505
5.608
5.712
5.815
5.919
6.024
6.128
6.233
6.338
6.444
6.550
6.656
6.763
6.870
6.977
7.085
7.193
7.302
7410
7.519
7.629
7.739
7.849
7.959
8.070
8.181
8.293
8.404
8.517
8.629
8.742
8.855
8.969
9.082

6

7
3.713
3.810
3.908
4.006
4.105
4.204
4.303
4.402
4.502
4.602
4.702
4.803
4.904
5.005
5.106
5.208
5.310
5413
5.515
5.618
5.722
5.826
5.930
6.034
6.139
6.244
6.349
6.455
6.561
6.667
6.774
6.881
6.988
7.096
7.204
7.312
7421
7.530
7.640
7.750
7.860
7.970
8.081
8.192
8.304
8.416
8.528
8.640
8.753
8.866
8.980
9.094

7

8
3.723
3.820
3.918
4.016
4115
4.213
4.313
4412
4.512
4.612
4.712
4813
4.914
5.015
5.116
5.218
5.320
5.423
5.526
5.629
5.732
5.836
5.940
6.044
6.149
6.254
6.360
6.465
6.571
6.678
6.784
6.892
6.999
7.107
7.215
7.323
7432
7.541
7.651
7.761
7.871
7.981
8.092
8.203
8.315
8.427
8.539
8.652
8.765
8.878
8.991
9.105

8

9
3.732
3.830
3.928
4.026
4.125
4.223
4.323
4.422
4.522
4.622
4.722
4.823
4.924
5.025
5.127
5.228
5.331
5.433
5.536
5.639
5.743
5.846
5.950
6.055
6.160
6.265
6.370
6.476
6.582
6.688
6.795
6.902
7.010
717
7.226
7.334
7.443
7.552
7.662
1.772
7.882
7.992
8.103
8.214
8.326
8.438
8.550
8.663
8.776
8.889
9.003
9.117

9

10 | °C

3.742
3.840
3.938
4.036
4.134
4.233
4.332
4432
4.532
4.632
4732
4.833
4.934
5.035
5.137
5.239
5.341
5.443
5.546
5.649
5.753
5.857
5.961
6.065
6.170
6.275
6.381
6.486
6.593
6.699
6.806
6.913
7.020
7.128
7.236
7.345
7.454
7.563
7.673
7.783
7.893
8.003
8.114
8.226
8.337
8.449
8.562
8.674
8.787
8.900
9.014
9.128
10

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

°C



°C 0

960
970
980
990
1000
1010
1020
1030
1040
1050
1060
1070
1080
1090
1100
1110
1120
1130
1140
1150
1160
170
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
1450
1460
1470
°C

9.128

9.242

9.357

9.472

9.587

9.703

9.819

9.935
10.051
10.168
10.285
10.403
10.520
10.638
10.757
10.875
10.994
11.113
11.232
11.351
11.471
11.590
11.710
11.830
11.951
12.071
12191
12.312
12.433
12.554
12.675
12.796
12.917
13.038
13.159
13.280
13.402
13.523
13.644
13.766
13.887
14.009
14.130
14.251
14.373
14.494
14.615
14.736
14.857
14.978
15.099
15.220

0

1
9.139
9.254
9.368
9.483
9.599
9.714
9.830
9.946

10.063
10.180
10.297
10.414
10.532
10.650
10.768
10.887
11.006
11.125
11.244
11.363
11.483
11.602
11.722
11.842
11.963
12.083
12.203
12.324
12.445
12.566
12.687
12.808
12.929
13.050
13.171
13.292
13.414
13.535
13.657
13.778
13.899
14.021
14.142
14.263
14.385
14.506
14.627
14.748
14.869
14.990
15111
15.232
1

2
9.151
9.265
9.380
9.495
9.610
9.726
9.842
9.958

10.075
10.191
10.309
10.426
10.544
10.662
10.780
10.899
11.017
11.136
11.256
11.375
11.495
11.614
11.734
11.854
11.975
12.095
12.216
12.336
12.457
12.578
12.699
12.820
12.941
13.062
13.183
13.305
13.426
13.547
13.669
13.790
13.911
14.033
14.154
14.276
14.397
14.518
14.639
14.760
14.881
15.002
15.123
15.244
2

Type S Thermocouple—°C
Thermoelectric voltage as a function of temperature (°C); reference junctions at 0°C
(Thermoelectric Voltage in mV)

3
9.162
9.277
9.391
9.506
9.622
9.737
9.853
9.970

10.086
10.203
10.320
10.438
10.556
10.674
10.792
10.911
11.029
11.148
11.268
11.387
11.507
11.626
11.746
11.866
11.987
12.107
12.228
12.348
12.469
12.590
12.711
12.832
12.953
13.074
13.195
13.317
13.438
13.559
13.681
13.802
13.924
14.045
14.166
14.288
14.409
14.530
14.651
14.773
14.894
15.015
15.135
15.256
3

4
9.174
9.288
9.403
9.518
9.633
9.749
9.865
9.981

10.098

10.215

10.332

10.450

10.567

10.686

10.804

10.922

11.041

11.160

11.280

11.399

11.519

11.638

11.758

11.878

11.999

12.119

12.240

12.360

12.481

12.602

12.723

12.844

12.965

13.086

13.208

13.329

13.450

13.572

13.693

13.814

13.936

14.057

14.178

14.300

14.421

14.542

14.664

14.785

14.906

15.027

15.148

15.268

4

5
9.185
9.300
9.414
9.529
9.645
9.761
9.877
9.993

10.110
10.227
10.344
10.461
10.579
10.697
10.816
10.934
11.063
11.172
11.291
11.411
11.531
11.650
11.770
11.890
12.011
12.131
12.252
12.372
12.493
12.614
12.735
12.856
12.977
13.098
13.220
13.341
13.462
13.584
13.705
13.826
13.948
14.069
14.191
14.312
14.433
14.554
14.676
14.797
14.918
15.039
15.160
15.280
5

60

6
9.197
9.311
9.426
9.541
9.656
9.772
9.888

10.005
10.121
10.238
10.356
10.473
10.591
10.709
10.828
10.946
11.065
11.184
11.303
11.423
11.542
11.662
11.782
11.902
12.023
12.143
12.264
12.384
12.505
12.626
12.747
12.868
12.989
13.111
13.232
13.353
13.474
13.596
13.717
13.839
13.960
14.081
14.203
14.324
14.445
14.567
14.688
14.809
14.930
15.051
15.172
15.292
6

7
9.208
9.323
9.437
9.552
9.668
9.784
9.900

10.016
10.133
10.250
10.367
10.485
10.603
10.721
10.839
10.958
11.077
11.196
11.315
11.435
11.554
11.674
11.794
11.914
12.035
12.155
12.276
12.397
12.517
12.638
12.759
12.880
13.001
13.123
13.244
13.365
13.487
13.608
13.729
13.851
13.972
14.094
14.215
14.336
14.457
14.579
14.700
14.821
14.942
15.063
15.184
15.304
7

8
9.219
9.334
9.449
9.564
9.680
9.795
9.911

10.028
10.145
10.262
10.379
10.497
10.615
10.733
10.851
10.970
11.089
11.208
11.327
11.447
11.566
11.686
11.806
11.926
12.047
12.167
12.288
12.409
12.529
12.650
12.771
12.892
13.014
13.135
13.256
13.377
13.499
13.620
13.742
13.863
13.984
14.106
14.227
14.348
14.470
14.591
14.712
14.833
14.954
15.075
15.196
15.317
8

9
9.231
9.345
9.460
9.576
9.691
9.807
9.923

10.040
10.156
10.273
10.391
10.509
10.626
10.745
10.863
10.982
11.101
11.220
11.339
11.459
11.578
11.698
11.818
11.939
12.059
12179
12.300
12.421
12.542
12.662
12.783
12.905
13.026
13.147
13.268
13.390
13.511
13.632
13.754
13.875
13.996
14.118
14.239
14.360
14.482
14.603
14.724
14.845
14.966
15.087
15.208
15.329
9

10 | °C

9.242

9.357

9.472

9.587

9.703

9.819

9.935
10.051
10.168
10.285
10.403
10.520
10.638
10.757
10.875
10.994
11.113
11.232
11.351
11.471
11.590
11.710
11.830
11.951
12.071
12.191
12.312
12.433
12.554
12.675
12.796
12.917
13.038
13.159
13.280
13.402
13.523
13.644
13.766
13.887
14.009
14.130
14.251
14.373
14.494
14.615
14.736
14.857
14.978
15.099
15.220
15.341

10

960
970
980
990
1000
1010
1020
1030
1040
1050
1060
1070
1080
1090
1100
1110
1120
1130
1140
1150
1160
170
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
1450
1460
1470
°C



°C 0

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
°C

15.341
15.461
15.582
15.702
15.822
15.942
16.062
16.182
16.301
16.420
16.539
16.658
16.777
16.895
17.013
17.131
17.249
17.366
17.483
17.600
17.7117
17.832
17.947
18.061
18.174
18.285
18.395
18.503
18.609
0

1
15.353
15.473
15.594
15.714
15.834
15.954
16.074
16.194
16.313
16.432
16.551
16.670
16.789
16.907
17.025
17.143
17.261
17.378
17.495
17.612
17.728
17.844
17.959
18.073
18.185
18.297
18.406
18.514
18.620

1

2
15.365
15.485
15.606
15.726
15.846
15.966
16.086
16.205
16.325
16.444
16.563
16.682
16.801
16.919
17.037
17.155
17.272
17.390
17.507
17.623
17.740
17.855
17.970
18.084
18.196
18.308
18.417
18.525
18.630

2

Type S Thermocouple—°C
Thermoelectric voltage as a function of temperature (°C); reference junctions at 0°C
(Thermoelectric Voltage in mV)

3
16.377
15.497
15.618
15.738
15.858
15.978
16.098
16.217
16.337
16.456
16.575
16.694
16.812
16.931
17.049
17.167
17.284
17.401
17.518
17.635
17.751
17.867
17.982
18.095
18.208
18.319
18.428
18.535
18.641

3

4
15.389
15.509
15.630
15.750
15.870
15.990
16.110
16.229
16.349
16.468
16.587
16.706
16.824
16.943
17.061
17.178
17.296
17.413
17.530
17.647
17.763
17.878
17.993
18.107
18.219
18.330
18.439
18.546
18.651
4

5
15.401
15.521
15.642
15.762
15.882
16.002
16.122
16.241
16.361
16.480
16.599
16.718
16.836
16.954
17.072
17.190
17.308
17.425
17.542
17.658
17.775
17.890
18.004
18.118
18.230
18.341
18.449
18.557
18.661

5

61

6
15.413
15.534
15.654
15.774
15.894
16.014
16.134
16.253
16.373
16.492
16.611
16.729
16.848
16.966
17.084
17.202
17.319
17.437
17.553
17.670
17.786
17.901
18.016
18.129
18.241
18.352
18.460
18.567
18.672

6

7
15.425
15.546
15.666
15.786
15.906
16.026
16.146
16.265
16.385
16.504
16.623
16.741
16.860
16.978
17.096
17.214
17.331
17.448
17.565
17.682
17.798
17.913
18.027
18.140
18.252
18.362
18.471
18.578
18.682

7

8
15.437
15.558
15.678
15.798
15.918
16.038
16.158
16.277
16.396
16.516
16.634
16.753
16.872
16.990
17.108
17.225
17.343
17.460
17.577
17.693
17.809
17.924
18.039
18.152
18.263
18.373
18.482
18.588
18.693

8

9
15.449
15.570
15.690
15.810
15.930
16.050
16.170
16.289
16.408
16.527
16.646
16.765
16.883
17.002
17.120
17.237
17.355
17.472
17.588
17.705
17.821
17.936
18.050
18.163
18.274
18.384
18.493
18.599

10 | °C

15.461
15.582
15.702
15.822
15.942
16.062
16.182
16.301
16.420
16.539
16.658
16.777
16.895
17.013
17131
17.249
17.366
17.483
17.600
17.717
17.832
17.947
18.061
18.174
18.285
18.395
18.503
18.609

10

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
°C



Type T Thermocouple-°C
Thermoelectric voltage as a function of temperature (°C); reference junctions at 0°C
(Thermoelectric Voltage in mV)

-6.236
-6.187
-6.114
-6.017
-5.901
-5.767
-5.619
-5.456
-5.279
-5.089
-4.886
-4.671
-4.443
-4.202
-3.949
-3.684
-3.407
-3.118
-2.818
-2.507
-2.186
-1.853
-1.510
-1.157
-0.794
-0.421
-0.039

-6.245
-6.204
6.138
-6.049
-5.938
-5.809
-5.665
-5.506
-5.334
-5.148
-4.949
-4.737
-4.512
-4.275
-4.026
-3.765
-3.491
-3.206
-2.910
-2.602
-2.283
-1.954
-1.614
-1.264
-0.904
-0.534
-0.154

-6.248
-6.209
-6.146
-6.059
-5.950
-5.823
-5.680
-5.523
-5.351
-5.167
-4.969
-4.759
-4.535
-4.300
-4.052
-3.791
-3.519
-3.235
-2.940
-2.633
-2.316
-1.987
-1.648
-1.299
-0.940
-0.571
-0.193

-6.251
-6.214
-6.153
-6.068
-5.962
-5.836
-5.695
-5.539
-5.369
-5.186
-4.989
-4.780
-4.558
-4.324
-4.077
-3.818
-3.547
-3.264
-2.970
-2.664
-2.348
-2.021
-1.683
-1.335
-0.976
-0.608
-0.231

-6.253
6.219
-6.160
-6.078
-5.973
-5.850
-5.710
-5.555
-5.387
-5.205
-5.010
-4.802
-4.581
-4.348
-4.102
-3.844
-3.574
-3.293
-3.000
-2.695
-2.380
-2.054
-1.717
-1.370
-1.013
-0.646
-0.269

-6.255
-6.223
-6.167
-6.087
-5.985
-5.863
-5.724
-5.571
-5.404
-5.224
-5.030
-4.823
-4.604
-4.372
-4.127
-3.871
-3.602
-3.322
-3.030
-2.726
2412
-2.087
-1.751
-1.406
-1.049
-0.683
-0.307

-6.256
6.228
6.174
-6.096
-5.996
-5.876
-5.739
-5.587
-5.421
-5.242
-5.050
-4.844
-4.626
-4.395
-4.152
-3.897
-3.629
-3.350
-3.059
-2.757
-2.444
-2.120
-1.785
-1.440
-1.085
-0.720
-0.345

-270
-260
-250
-240
-230
-220
-210
-200
-190
-180
-170
-160
-150
-140
-130
-120
-110
-100

-90

-80

100
110
120
130
140
150
160
170
180
190
200
210
°C

0.039
0.431
0.830
1.238
1.654
2.079
2.512
2.953
3.403
3.860
4.325
4.798
5.277
5.763
6.255
6.754
7.260
7.771
8.289
8.812
9.341
9.876
1

0.156
0.549
0.951
1.362
1.780
2.208
2.643
3.087
3.539
3.999
4.466
4.941
5.422
5.910
6.404
6.905
7.412
7.926
8.445
8.970
9.501
10.038
4

0.195
0.589
0.992
1.403
1.823
2.251
2.687
3.132
3.585
4.046
4513
4.988
5.470
5.959
6.454
6.956
7.463
7.977
8.497
9.023
9.555
10.092
5

62

0.234
0.629
1.033
1.445
1.865
2.294
2.732
3477
3.631
4.092
4.561
5.036
5.519
6.008
6.504
7.006
7.515
8.029
8.550
9.076
9.608
10.146
6

0.273
0.669
1.074
1.486
1.908
2.338
2.776
3.222
3.677
4.138
4.608
5.084
5.567
6.057
6.554
7.057
7.566
8.081
8.602
9.129
9.662
10.200
7

0.312
0.709
1.114
1.528
1.950
2.381
2.820
3.267
3.722
4.185
4.655
5.132
5.616
6.107
6.604
7.107
7.617
8.133
8.654
9.182
9.715
10.254
8

0.352
0.749
1.165
1.570
1.993
2425
2.864
3.312
3.768
4.232
4.702
5.180
5.665
6.156
6.654
7.158
7.668
8.185
8.707
9.235
9.769
10.308
9

100
110
120
130
140
150
160
170
180
190
200
210
°C



°C 0

220
230
240
250
260
270
280
290
300
310
320
330
340
350
360
370
380
390
400

10.362
10.907
11.458
12.013
12.574
13.139
13.709
14.283
14.862
15.445
16.032
16.624
17.219
17.819
18.422
19.030
19.641
20.255
20.872

1
10.417
10.962
11.513
12.069
12.630
13.196
13.766
14.341
14.920
15.503
16.091
16.683
17.279
17.879
18.483
19.091
19.702
20.317

2
10.471
11.017
11.569
12.125
12.687
13.253
13.823
14.399
14.978
15.562
16.150
16.742
17.339
17.939
18.543
19.152
19.763
20.378

Type T Thermocouple-°C
Thermoelectric voltage as a function of temperature (°C); reference junctions at 0°C
(Thermoelectric Voltage in mV)

3
10.525
11.072
11.624
12.181
12.743
13.310
13.881
14.456
15.036
15.621
16.209
16.802
17.399
17.999
18.604
19.213
19.825
20.440

4
10.580
11.127
11.680
12.237
12.799
13.366
13.938
14.514
15.095
15.679
16.268
16.861
17.458
18.060
18.665
19.274
19.886
20.502

5
10.634
11.182
11.735
12.293
12.856
13.423
13.995
14.572
15.153
15.738
16.327
16.921
17.518
18.120
18.725
19.335
19.947
20.563

6
10.689
11.237
11.791
12.349
12.912
13.480
14.053
14.630
15.211
15.797
16.387
16.980
17.578
18.180
18.786
19.396
20.009
20.625

7
10.743
11.292
11.846
12.406
12.969
13.537
14.110
14.688
15.270
15.856
16.446
17.040
17.638
18.241
18.847
19.457
20.070
20.687

8
10.798
11.347
11.902
12.461
13.026
13.595
14.168
14.746
15.328
15.914
16.505
17.100
17.698
18.301
18.908
19.518
20.132
20.748

9
10.853
11.403
11.958
12.518
13.082
13.652
14.226
14.804
15.386
15.973
16.564
17.159
17.759
18.362
18.969
19.579
20.193
20.810

10 | °C

10.907
11.458
12.013
12.574
13.139
13.709
14.283
14.862
15.445
16.032
16.624
17.219
17.819
18.422
19.030
19.641
20.255
20.872

220
230
240
250
260
270
280
290
300
310
320
330
340
350
360
370
380
390
400
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Type B Thermocouple—-°F
Thermoelectric voltage as a function of temperature (°F); reference junctions at 32 °F
(Thermoelectric Voltage in mV)

30 0.000 ' 0.000 = 0.000 0.000 -0.001 -0.001 -0.001 -0.001 -0.001 30

“-----ﬂ-ﬂﬂ

-0.001  -0.001 -0.001  -0.001 -0.001 -0.001 -0.002 -0.002 -0.002 -0.002 -0.002

50 -0.002  -0.002 -0.002 -0.002 -0.002 -0.002 -0.002 -0.002 -0.002 -0.002 -0.002 50

60 -0.002  -0.002 -0.002 -0.003 -0.003 -0.003 -0.003 -0.003 -0.003 -0.003 -0.003 60

70 -0.003 | -0.003 ' -0.003 -0.003 -0.003  -0.003 -0.003 -0.002 -0.002 -0.002 -0.002 70

80 -0.002  -0.002 -0.002 -0.002 -0.002 -0.002 -0.002 -0.002 -0.002 -0.002 -0.002 80

90 -0.002 ' -0.002 -0.002 -0.002 -0.002 -0.001 -0.001 -0.001 -0.001 -0.001 -0.001 90
100 | -0.001  -0.001  -0.001 -0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.000 100
110 | 0.000 | 0.000 | 0.001| 0.001 0.001 0.001| 0.001 0.001 0.002 0.002 0.002 110
120 | 0.002 0.002 0.002 0.002 0.003 0.003 0.003 0.003 0.003 0.004 0.004 120
130 | 0.004 0.004 0.004 0.005 0.005 0.005 0.005 0.005 0.006 0.006 0.006 130
140 | 0.006 0.006 0.007 0.007 0.007 0.007 0.008 0.008 0.008 0.009 0.009 140
150 | 0.009 0.009 0.009 0.010 0.010 0.010 0.011 0.011 0.011 0.012 0.012 150
160 | 0.012 0.012 0.013 0.013 0.013 0.014 0.014 0.014 0.015 0.015 0.015 160
170 | 0.015 0.016 0.016 0.016 | 0.017 0.017 0.017 0.018 0.018 0.019 0.019 170
180 | 0.019 0.019 0.020 0.020 0.021 0.021 0.021 0.022 0.022 0.023 0.023 180
190 | 0.023 | 0.023 | 0.024 0.024 0.025  0.025 0.026 0.026 0.027 0.027 0.027 190
200 0.027 0.028 0.028 0.029 0.029 0.030 0.030 0.031 0.031 0.032 0.032 200
210 0.032 0.033 0.033 0.034 0.034 0.035 0.035 0.036 0.036 0.037 0.037 210
220 0.037 0.038 0.038 0.039 0.039 0.040 0.041 0.041 0.042 0.042 0.043 220
230 0.043 0.043 0.044 0.044 0.045 0.046 0.046 0.047 0.047 0.048 0.049 230
240 0.049 0.049 0.050 0.050 0.051 0.052 0.052 0.053 0.053 0.054 0.055 240
250 0.055 0.055 0.056 0.057 0.057 0.058 0.059 0.059 0.060 0.060 0.061 250
260 0.061 0.062 0.062 0.063 0.064 0.065 0.065 0.066 0.067 0.067 0.068 260
270 0.068 0.069 0.069 0.070 0.071 0.072 0.072 0.073 0.074 0074 0.075 270
280 0.075 0.076 0.077 0.077 0.078 0.079 0.080 0.080 0.081 0.082 0.083 280
290 0.083 0.083 0.084 0.085 0.086 0.086 0.087 0.088 0.089 0.090 0.090 290
300 0.090 0.091 0.092 0.093 0.094 0.094 0.095 0.096 0.097 0.098 0.099 300
310 0.099 0.099 0.100 0.101| 0.102 0.103 0.104 0.105 0.105 0.106 0.107 310
320 0.107 0.108 0.109 0.110 0.111 0.112 0.112 0.113 0.114 0115 0.116 320
330 0116 0117 0118 0.119 0120 0.121 0.121 0122 0123 0.124 0.125 330
340 0125 0126 0.127 0128 0129 0.130 0.131 0132 0.133 0.134 0.135 340
350 0.135 0.136 0.137 0.138 0.139 0.140 0.141  0.142 0.143 0.144 0.145 350
360 0.145 0.146 0.147 0.148 0149 0.150 0.151  0.152 0.153 0.154 0.155 360
370  0.155 0.156 0.157 0.158 0.159 0.160 0.161 0.162 0.163 0.164 0.165 370
380 0.165 0.166 0.167 0.168 0.170 0.171 0.172 0173 0.174 0.175 0.176 380
390 0176 0177 0178 0179 0180 0.182 0.183  0.184 0.185 0.186 0.187 = 390
400 0.187 0.188 0.190 0.191 0.192 0.193  0.194 0.195 0.196 0.198 0.199 400
410 0.199 0.200 0.201  0.202 0.203 0.205 0.206 0.207 0.208 0.209 0.211 410
420 0211 0212 0213 0214 0215 0217 0218 0219 0220 0.222 0223 420
430 0223 0224 0225 0226 0228 0229 0230 0231 0233 0234 0235 430
440 0235 0236 0.238 0239 0240 0242 0243 0244 0245 0247 0248 440
450  0.248 0.249 0.251 0.252 0.253 0.255 0.256 0.257 0.259 0.260 0.261 450
460 0261 0.263 0.264 0.265 0267 0268 0269 0271 0272 0273 0275 460
470 0275 0276 0277 0279 0280 0.282 0.283 0.284 0286 0.287 0.288 470
480  0.288 0.290 0.291 0.293 0.294 0.296 0.297 0.298 0.300 0.301 0.303 480
490  0.303 0.304 0305 0.307 0.308 0.310 0311 0313 0314 0316 0317 490
500 0.317 0319 0320 0321 0323 0324 0326 0327 0329 0.330 0332 500
510 0332 0.333 0.335 0336 0.338 0.339 0341 0.342 0.344 0345 0347 510
520 0.347 0.348 0.350 0.352 0.353 0.355 0.356 0.358 0.359 0.361 0.362 520
°C 0 1 2 3 4 5 6 7 8 9 10 | °C
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°F
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
1000
1010
1020
1030
1040
°F

0
0.362
0.378
0.394
0.411
0.427
0.444
0.462
0.479
0.497
0.516
0.534
0.553
0.572
0.592
0.612
0.632
0.653
0.673
0.694
0.716
0.738
0.760
0.782
0.805
0.828
0.851
0.875
0.898
0.923
0.947
0.972
0.997
1.022
1.048
1.074
1.100
1.127
1.154
1.181
1.208
1.236
1.264
1.293
1.321
1.350
1.379
1.409
1.439
1.469
1.499
1.530
1.561

0

1
0.364
0.380
0.396
0.412
0.429
0.446
0.463
0.481
0.499
0.517
0.536
0.555
0.574
0.594
0.614
0.634
0.655
0.675
0.697
0.718
0.740
0.762
0.784
0.807
0.830
0.853
0.877
0.901
0.925
0.950
0.974
1.000
1.025
1.051
1.077
1.103
1.130
1.167
1.184
1.211
1.239
1.267
1.296
1.324
1.353
1.382
1.412
1.442
1.472
1.502
1.533
1.564
1

2
0.365
0.381
0.397
0.414
0.431
0.448
0.465
0.483
0.501
0.519
0.538
0.557
0.576
0.596
0.616
0.636
0.657
0.678
0.699
0.720
0.742
0.764
0.787
0.809
0.832
0.856
0.879
0.903
0.927
0.952
0.977
1.002
1.027
1.053
1.079
1.106
1.132
1.159
1.186
1.214
1.242
1.270
1.298
1.327
1.356
1.385
1.415
1.445
1.475
1.505
1.536
1.567

2

Type B Thermocouple—-°F
Thermoelectric voltage as a function of temperature (°F); reference junctions at 32 °F
(Thermoelectric Voltage in mV)

3
0.367
0.383
0.399
0.416
0.432
0.449
0.467
0.485
0.503
0.521
0.540
0.559
0.578
0.598
0.618
0.638
0.659
0.680
0.701
0.722
0.744
0.766
0.789
0.812
0.835
0.858
0.882
0.906
0.930
0.955
0.979
1.005
1.030
1.056
1.082
1.108
1.135
1.162
1.189
1.217
1.245
1.273
1.301
1.330
1.359
1.388
1.418
1.448
1.478
1.508
1.539
1.570

3

4
0.369
0.384
0.401
0.417
0.434
0.451
0.469
0.486
0.505
0.523
0.542
0.561
0.580
0.600
0.620
0.640
0.661
0.682
0.703
0.725
0.746
0.769
0.791
0.814
0.837
0.860
0.884
0.908
0.932
0.957
0.982
1.007
1.033
1.058
1.085
1111
1.138
1.165
1.192
1.220
1.247
1.276
1.304
1.333
1.362
1.391
1.421
1.451
1.481
1.511
1.542
1.573
4

5
0.370
0.386
0.402
0.419
0.436
0.453
0.470
0.488
0.506
0.525
0.544
0.563
0.582
0.602
0.622
0.642
0.663
0.684
0.705
0.727
0.749
0.771
0.793
0.816
0.839
0.863
0.886
0.910
0.935
0.959
0.984
1.010
1.035
1.061
1.087
1.114
1.140
1.167
1.195
1.222
1.250
1.278
1.307
1.336
1.365
1.39%4
1.424
1.454
1.484
1.515
1.545
1.576

5

65

6
0.372
0.388
0.404
0.421
0.437
0.455
0472
0.490
0.508
0.527
0.546
0.565
0.584
0.604
0.624
0.644
0.665
0.686
0.707
0.729
0.751
0.773
0.796
0.818
0.842
0.865
0.889
0.913
0.937
0.962
0.987
1.012
1.038
1.064
1.090
1.116
1.143
1.170
1.197
1.225
1.253
1.281
1.310
1.339
1.368
1.397
1.427
1.457
1.487
1.518
1.548
1.580

6

7
0.373
0.389
0.406
0.422
0.439
0.456
0.474
0.492
0.510
0.529
0.547
0.567
0.586
0.606
0.626
0.646
0.667
0.688
0.709
0.731
0.753
0.775
0.798
0.821
0.844
0.867
0.891
0.915
0.940
0.964
0.989
1.015
1.040
1.066
1.092
1.119
1.146
1.173
1.200
1.228
1.256
1.284
1.313
1.342
1.371
1.400
1.430
1.460
1.490
1.521
1.562
1.583

7

8
0.375
0.391
0.407
0.424
0.441
0.458
0.476
0.494
0.512
0.530
0.549
0.569
0.588
0.608
0.628
0.648
0.669
0.690
0.712
0.733
0.755
0.778
0.800
0.823
0.846
0.870
0.894
0.918
0.942
0.967
0.992
1.017
1.043
1.069
1.095
1.122
1.148
1.176
1.203
1.231
1.259
1.287
1.316
1.344
1.374
1.403
1.433
1.463
1.493
1.524
1.555
1.586

8

9
0.377
0.393
0.409
0.426
0.443
0.460
0.478
0.495
0.514
0.532
0.551
0.570
0.590
0.610
0.630
0.650
0.671
0.692
0.714
0.735
0.757
0.780
0.802
0.825
0.849
0.872
0.896
0.920
0.945
0.969
0.994
1.020
1.045
1.071
1.098
1.124
1.151
1.178
1.206
1.233
1.262
1.290
1.318
1.347
1.377
1.406
1.436
1.466
1.496
1.527
1.558
1.589

9

10 °F

0.378
0.394
0.411
0.427
0.444
0.462
0.479
0.497
0.516
0.534
0.553
0.572
0.592
0.612
0.632
0.653
0.673
0.694
0.716
0.738
0.760
0.782
0.805
0.828
0.851
0.875
0.898
0.923
0.947
0.972
0.997
1.022
1.048
1.074
1.100
1.127
1.154
1.181
1.208
1.236
1.264
1.293
1.321
1.350
1.379
1.409
1.439
1.469
1.499
1.530
1.561
1.592

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
1000
1010
1020
1030
1040

10 | °F



°F
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
1450
1460
1470
1480
1490
1500
1510
1520
1530
1540
1550
1560
°F

0
1.592
1.624
1.655
1.687
1.720
1.752
1.785
1.818
1.852
1.886
1.920
1.954
1.988
2.023
2.058
2.094
2.129
2.165
2.201
2.237
2.274
2.311
2.348
2.385
2423
2.461
2499
2.538
2.576
2,615
2.654
2.69%4
2.734
2.774
2.814
2.854
2.895
2.936
2.978
3.019
3.061
3.103
3.145
3.188
3.230
3.273
3.317
3.360
3.404
3.448
3.492
3.537

0

1
1.595
1.627
1.659
1.691
1.723
1.756
1.789
1.822
1.855
1.889
1.923
1.957
1.992
2.027
2.062
2.097
2.133
2.169
2.205
2.241
2278
2.315
2.352
2.389
2427
2.465
2.503
2.541
2.580
2,619
2.658
2.698
2.738
2.778
2.818
2.859
2.899
2.940
2.982
3.023
3.065
3.107
3.149
3.192
3.235
3.278
3.321
3.365
3.408
3.452
3.497
3.541

1

2
1.598
1.630
1.662
1.694
1.726
1.759
1.792
1.825
1.859
1.892
1.926
1.961
1.995
2.030
2.065
2.101
2.136
2172
2.208
2.245
2.281
2.318
2.355
2.393
2431
2.469
2.507
2.545
2.584
2.623
2.662
2.702
2.742
2.782
2.822
2.863
2.903
2.944
2.986
3.027
3.069
311
3.154
3.196
3.239
3.282
3.325
3.369
3413
3.457
3.501
3.546

2

Type B Thermocouple—-°F
Thermoelectric voltage as a function of temperature (°F); reference junctions at 32 °F
(Thermoelectric Voltage in mV)

3
1.601
1.633
1.665
1.697
1.729
1.762
1.795
1.828
1.862
1.896
1.930
1.964
1.999
2.034
2.069
2.104
2.140
2.176
2.212
2.248
2.285
2.322
2.359
2.397
2434
2472
2.511
2.549
2.588
2.627
2.666
2.706
2.746
2.786
2.826
2.867
2.908
2.949
2.990
3.032
3.073
3.116
3.158
3.200
3.243
3.286
3.330
3.373
3.417
3.461
3.506
3.550

3

4
1.605
1.636
1.668
1.700
1.733
1.765
1.798
1.832
1.865
1.899
1.933
1.968
2.002
2.037
2.072
2.108
2.143
2179
2.216
2.252
2.289
2.326
2.363
2.400
2.438
2.476
2.515
2.553
2.592
2.631
2.670
2.710
2.750
2.790
2.830
2.871
2.912
2.953
2.994
3.036
3.078
3.120
3.162
3.205
3.248
3.291
3.334
3.378
3.422
3.466
3.510
81565
4

5
1.608
1.639
1.671
1.704
1.736
1.769
1.802
1.835
1.869
1.903
1.937
1.971
2.006
2.041
2.076
211
2147
2.183
2.219
2.256
2.292
2.329
2.367
2404
2.442
2.480
2.518
2.557
2.596
2.635
2.674
2.714
2.754
2.794
2.834
2.875
2.916
2.957
2.998
3.040
3.082
3.124
3.166
3.209
3.252
3.295
3.338
3.382
3.426
3470
3.514
3.559

5

66

6
1.611
1.643
1.675
1.707
1.739
1.772
1.805
1.838
1.872
1.906
1.940
1.975
2.009
2.044
2.079
2.115
2151
2.187
2.223
2.259
2.296
2.333
2.370
2408
2.446
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
317
3.213
3.256
3.299
3.343
3.386
3.430
3.474
3.519
3.563

6

7
1.614
1.646
1.678
1.710
1.743
1.775
1.808
1.842
1.875
1.909
1.944
1.978
2.013
2.048
2.083
2.118
2.154
2.190
2.226
2.263
2.300
2.337
2.374
2412
2450
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

7

8
1.617
1.649
1.681
1.713
1.746
1.779
1.812
1.845
1.879
1.913
1.947
1.981
2.016
2.051
2.086
2122
2.158
2.19%4
2.230
2.267
2.303
2.341
2.378
2416
2453
2492
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

8

9
1.620
1.652
1.684
1.716
1.749
1.782
1.815
1.849
1.882
1.916
1.950
1.985
2.020
2.055
2.090
2.126
2.161
2197
2.234
2.270
2.307
2.344
2.382
2419
2.457
2.495
2.534
2.572
2.611
2.651
2.690
2.730
2.770
2.810
2.850
2.891
2.932
2973
3.015
3.057
3.099
3141
3.183
3.226
3.269
3.312
3.356
3.400
3.444
3.488
3.532
3.577

9

10 °F

1.624
1.655
1.687
1.720
1.752
1.785
1.818
1.852
1.886
1.920
1.954
1.988
2.023
2.058
2.094
2.129
2.165
2.201
2.237
2.274
2.311
2.348
2.385
2423
2.461
2499
2.538
2.576
2.615
2.654
2.694
2.734
2.774
2.814
2.854
2.895
2.936
2.978
3.019
3.061
3.103
3.145
3.188
3.230
3.273
3.317
3.360
3.404
3.448
3.492
3.537
3.581

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
1450
1460
1470
1480
1490
1500
1510
1520
1530
1540
1550
1560

10 | °F



°F
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
2000
2010
2020
2030
2040
2050
2060
2070
2080
°F

0
3.581
3.626
3.672
3.717
3.763
3.809
3.855
3.901
3.948
3.994
4.041
4.089
4.136
4.184
4.232
4.280
4.328
4377
4.426
4.475
4.524
4.574
4.623
4,673
4.723
4774
4.824
4.875
4.926
4977
5.028
5.080
5.132
5.184
5.236
5.288
5.341
5.394
5.447
5.500
5.553
5.607
5.661
5.715
5.769
5.823
5.878
5.932
5.987
6.042
6.098
6.153

0

1
3.586
3.631
3.676
3.722
3.767
3.813
3.859
3.906
3.952
3.999
4.046
4.093
4.141
4.189
4.237
4.285
4.333
4.382
4.431
4.480
4.529
4.579
4.628
4,678
4.728
4.779
4.829
4.880
4.931
4.982
5.034
5.085
5.137
5.189
5.241
5.294
5.346
5.399
5.452
5.505
5.559
5.612
5.666
5.720
5.774
5.828
5.883
5.938
5.993
6.048
6.103
6.159

1

2
3.590
3.635
3.681
3.726
3.772
3.818
3.864
3.910
3.957
4.004
4.051
4.098
4.146
4.194
4.242
4.290
4.338
4.387
4.436
4.485
4.534
4.584
4.633
4.683
4.733
4.784
4.834
4.885
4.936
4.987
5.039
5.090
5.142
5.194
5.246
5.299
5.351
5.404
5.457
5.511
5.564
5.618
5.671
5.725
5.780
5.834
5.888
5.943
5.998
6.053
6.109
6.164

2

Type B Thermocouple—-°F
Thermoelectric voltage as a function of temperature (°F); reference junctions at 32 °F
(Thermoelectric Voltage in mV)

3
3.595
3.640
3.685
3.731
3.776
3.822
3.869
3.915
3.962
4.009
4.056
4.103
4.151
4.198
4.246
4.295
4.343
4.392
4.441
4.490
4.539
4.589
4.638
4.688
4.738
4.789
4.839
4.890
4.941
4.992
5.044
5.096
5.147
5.199
5.262
5.304
5.357
5410
5.463
5.516
5.569
5.623
5.677
5.731
5.785
5.839
5.894
5.949
6.004
6.059
6.114
6.170

3

4
3.599
3.644
3.690
N85
3.781
3.827
3.873
3.920
3.966
4.013
4.060
4.108
4.155
4.203
4.251
4.299
4.348
4.397
4.445
4.495
4.544
4.593
4.643
4.693
4.743
4.794
4.844
4.895
4.946
4.998
5.049
5.101
5.153
5.205
5.257
5.309
5.362
5415
5.468
5.521
5575
5.628
5.682
5.736
5.790
5.845
5.899
5.954
6.009
6.064
6.120
6.175
4

5
3.604
3.649
3.694
3.740
3.786
3.832
3.878
3.924
3.97
4.018
4.065
4112
4.160
4.208
4.256
4.304
4.353
4.401
4.450
4.500
4.549
4.598
4.648
4.698
4.748
4.799
4.850
4.900
4.951
5.003
5.054
5.106
5.158
5.210
5.262
5.315
5.367
5.420
5473
5.527
5.580
5.634
5.688
5.742
5.796
5.850
5.905
5.960
6.015
6.070
6.125
6.181

5

67

6
3.608
3.653
3.699
3.744
3.790
3.836
3.882
3.929
3.976
4.023
4.070
4117
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
5111
5.163
5.215
5.267
5.320
5.373
5.425
5.479
51582
5.585
5.639
5.693
5.747
5.801
5.856
5.910
5.965
6.020
6.075
6.131
6.186

6

7
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
4411
4.460
4.509
4.559
4.608
4.658
4.708
4.759
4.809
4.860
4911
4.962
5.013
5.065
5.116
5.168
5.220
5.273
5.325
5.378
5.431
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

7

8
3.617
3.662
3.708
3.753
3.799
3.845
3.892
3.938
3.985
4.032
4.079
4127
4.174
4.222
4.270
4.319
4.367
4.416
4.465
4.514
4.564
4613
4.663
4713
4.764
4.814
4.865
4.916
4.967
5.018
5.070
5121
5173
6,223
5.278
5.330
5.383
5.436
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

8

9
3.622
3.667
3.712
3.758
3.804
3.850
3.896
3.943
3.990
4.037
4.084
4131
4179
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
5179
5.231
5.283
5.336
5.388
5.441
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

9

10 °F

3.626
3.672
3.717
3.763
3.809
3.855
3.901
3.948
3.994
4.041
4.089
4.136
4.184
4.232
4.280
4.328
4.377
4.426
4.475
4.524
4574
4.623
4.673
4.723
4774
4.824
4.875
4.926
4.977
5.028
5.080
5.132
5.184
5.236
5.288
5.341
5.394
5.447
5.500
5:553
5.607
5.661
5.715
5.769
5.823
5.878
5.932
5.987
6.042
6.098
6.153
6.209

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
2000
2010
2020
2030
2040
2050
2060
2070
2080

10 | °F



°F
2090
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
2500
2510
2520
2530
2540
2550
2560
2570
2580
2590
2600
°F

0
6.209
6.264
6.320
6.377
6.433
6.490
6.546
6.603
6.660
6.718
6.775
6.833
6.890
6.948
7.006
7.065
7123
7.182
7.240
7.299
7.358
7.417
1477
7.536
7.596
7.656
7.716
7.776
7.836
7.897
7.957
8.018
8.079
8.140
8.201
8.262
8.323
8.385
8.446
8.508
8.570
8.632
8.694
8.756
8.819
8.881
8.944
9.006
9.069
9.132
9.195
9.258

0

1
6.214
6.270
6.326
6.382
6.439
6.495
6.552
6.609
6.666
6.723
6.781
6.838
6.896
6.954
7.012
7.070
7129
7187
7.246
7.305
7.364
7.423
7.483
7.542
7.602
7.662
7.722
7.782
7.842
7.903
7.963
8.024
8.085
8.146
8.207
8.268
8.329
8.391
8.453
8.514
8.576
8.638
8.700
8.763
8.825
8.887
8.950
9.013
9.075
9.138
9.201
9.264

1

2
6.220
6.276
6.332
6.388
6.444
6.501
6.558
6.615
6.672
6.729
6.786
6.844
6.902
6.960
7.018
7.076
7.135
7.193
7.252
7.311
7.370
7429
7.489
7.548
7.608
7.668
7.728
7.788
7.848
7.909
7.969
8.030
8.091
8.152
8.213
8.274
8.336
8.397
8.459
8.521
8.582
8.644
8.707
8.769
8.831
8.894
8.956
9.019
9.082
9.145
9.208
9.271

2

Type B Thermocouple—-°F
Thermoelectric voltage as a function of temperature (°F); reference junctions at 32 °F
(Thermoelectric Voltage in mV)

3
6.225
6.281
6.337
6.394
6.450
6.507
6.563
6.620
6.677
6.735
6.792
6.850
6.908
6.966
7.024
7.082
7.141
7.199
7.258
7.317
7.376
7435
7.495
7.554
7.614
7.674
7.734
7.794
7.854
7.915
7.975
8.036
8.097
8.158
8.219
8.280
8.342
8.403
8.465
8.527
8.589
8.651
8.713
8.775
8.837
8.900
8.962
9.025
9.088
9.151
9.214
9.277

3

4
6.231
6.287
6.343
6.399
6.456
6.512
6.569
6.626
6.683
6.740
6.798
6.856
6.913
6.971
7.030
7.088
7.146
7.205
7.264
7.323
7.382
7.441
7.501
7.560
7.620
7.680
7.740
7.800
7.860
7.921
7.981
8.042
8.103
8.164
8.225
8.286
8.348
8.409
8.471
8.533
8.595
8.657
8.719
8.781
8.844
8.906
8.969
9.031
9.094
9.157
9.220
9.283
4

5
6.237
6.292
6.349
6.405
6.461
6.518
6.575
6.632
6.689
6.746
6.804
6.861
6.919
6.977
7.035
7.094
7.152
7.211
7.270
7.329
7.388
7.447
7.507
7.566
7.626
7.686
7.746
7.806
7.866
7.927
7.987
8.048
8.109
8.170
8.231
8.293
8.354
8.416
8.477
8.539
8.601
8.663
8.725
8.787
8.850
8.912
8.975
9.038
9.101
9.164
9.227
9.290

5

68

6
6.242
6.298
6.354
6.410
6.467
6.524
6.580
6.637
6.695
6.752
6.809
6.867
6.925
6.983
7.041
7.100
7.158
7.217
7.276
7.335
7.394
7.453
7.512
7.572
7.632
7.692
7.752
7.812
7.872
7.933
7.994
8.054
8.115
8.176
8.237
8.299
8.360
8.422
8.483
8.545
8.607
8.669
8.731
8.794
8.856
8.919
8.981
9.044
9.107
9.170
9.233
9.296

6

7
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
9.302

7

8
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
711
7170
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
9.309
8

9
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
717
7176
7.234
7.293
7.352
7412
7471
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
988115

9

10 °F

6.264
6.320
6.377
6.433
6.490
6.546
6.603
6.660
6.718
6.775
6.833
6.890
6.948
7.006
7.065
7.123
7.182
7.240
7.299
7.358
7417
1477
7.536
7.596
7.656
7.716
7.776
7.836
7.897
7.957
8.018
8.079
8.140
8.201
8.262
8.323
8.385
8.446
8.508
8.570
8.632
8.694
8.756
8.819
8.881
8.944
9.006
9.069
9.132
9.195
9.258
9.321

2090
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
2500
2510
2520
2530
2540
2550
2560
2570
2580
2590
2600
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°F
2610
2620
2630
2640
2650
2660
2670
2680
2690
2700
2710
2720
2730
2740
2750
2760
2770
2780
2790
2800
2810
2820
2830
2840
2850
2860
2870
2880
2890
2900
2910
2920
2930
2940
2950
2960
2970
2980
2990
3000
3010
3020
3030
3040
3050
3060
3070
3080
3090
3100
3110
3120
°F

0
9.321
9.385
9.448
9.511
9.575
9.639
9.702
9.766
9.830
9.894
9.958

10.022
10.086
10.150
10.215
10.279
10.344
10.408
10.473
10.537
10.602
10.666
10.731
10.796
10.861
10.925
10.990
11.055
11.120
11.185
11.250
11.315
11.380
11.445
11.510
11.575
11.640
11.705
11.770
11.835
11.900
11.965
12.030
12.095
12.160
12.225
12.290
12.355
12.420
12.484
12.549
12.614
0

1
9.328
9.391
9.454
9.518
9.581
9.645
9.709
9.772
9.836
9.900
9.964

10.028
10.093
10.157
10.221
10.286
10.350
10.414
10.479
10.544
10.608
10.673
10.738
10.802
10.867
10.932
10.997
11.062
1.127
11.192
11.257
11.321
11.386
11.451
11.516
11.582
11.647
11.712
M.777
11.842
11.907
11.972
12.037
12.102
12.166
12.231
12.296
12.361
12.426
12.491
12.556
12.620
1

2
9.334
9.397
9.461
9.524
9.588
9.651
9.715
L7
9.843
9.907
9.971

10.035
10.099
10.163
10.228
10.292
10.356
10.421
10.485
10.550
10.615
10.679
10.744
10.809
10.874
10.938
11.003
11.068
11.133
11.198
11.263
11.328
11.393
11.458
11.523
11.588
11.653
11.718
11.783
11.848
11.913
11.978
12.043
12.108
12173
12.238
12.303
12.368
12433
12.497
12.562
12.627
2

Type B Thermocouple—-°F
Thermoelectric voltage as a function of temperature (°F); reference junctions at 32 °F
(Thermoelectric Voltage in mV)

3
9.340
9.404
9.467
9.530
9.594
9.658
9.721
9.785
9.849
9.913
9.977

10.041
10.105
10.170
10.234
10.298
10.363
10.427
10.492
10.556
10.621
10.686
10.751
10.815
10.880
10.945
11.010
11.075
11.140
11.205
11.270
11.334
11.399
11.464
11.529
11.595
11.660
11.725
11.790
11.855
11.920
11.985
12.050
12.115
12179
12.244
12.309
12.374
12.439
12.504
12.569
12.633
3

4
9.347
9.410
9473
9.537
9.600
9.664
9.728
9.792
9.856
9.920
9.984

10.048

10.112

10.176

10.240

10.305

10.369

10.434

10.498

10.563

10.628

10.692

10.757

10.822

10.887

10.951

11.016

11.081

11.146

11.211

11.276

11.341

11.406

11.471

11.536

11.601

11.666

11.731

11.796

11.861

11.926

11.991

12.056

12121

12.186

12.251

12.316

12.381

12.446

12.510

12.575

12.640

4

5
9.353
9.416
9.480
9.543
9.607
9.670
9.734
9.798
9.862
9.926
9.990

10.054
10.118
10.183
10.247
10.311
10.376
10.440
10.505
10.569
10.634
10.699
10.763
10.828
10.893
10.958
11.023
11.088
11.163
11.218
11.282
11.347
11.412
11.477
11.542
11.608
11.673
11.738
11.803
11.868
11.933
11.998
12.063
12.128
12.192
12.257
12.322
12.387
12.452
12.517
12.582
12.646
5

69

6
9.359
9.423
9.486
9.550
9.613
9.677
9.741
9.804
9.868
9.932
9.996

10.061
10.125
10.189
10.253
10.318
10.382
10.447
10.511
10.576
10.641
10.705
10.770
10.835
10.900
10.964
11.029
11.094
11.159
11.224
11.289
11.354
11.419
11.484
11.549
11.614
11.679
11.744
11.809
11.874
11.939
12.004
12.069
12.134
12.199
12.264
12.329
12.394
12.458
12.523
12.588
12.653
6

7
9.366
9.429
9.492
9.556
9.619
9.683
9.747
9.811
9.875
9.939

10.003
10.067
10.131
10.195
10.260
10.324
10.389
10.453
10.518
10.582
10.647
10.712
10.776
10.841
10.906
10.971
11.036
11.101
11.166
11.231
11.295
11.360
11.425
11.490
11.555
11.621
11.686
11.751
11.816
11.881
11.946
12.011
12.076
12.141
12.205
12.270
12.335
12.400
12.465
12.530
12.595
12.659
7

8
9.372
9.435
9.499
9.562
9.626
9.690
9.753
9.817
9.881
9.945

10.009
10.073
10.138
10.202
10.266
10.331
10.395
10.460
10.524
10.589
10.653
10.718
10.783
10.848
10.913
10.977
11.042
11.107
1.172
11.237
11.302
11.367
11.432
11.497
11.562
11.627
11.692
1.757
11.822
11.887
11.952
12.017
12.082
12.147
12.212
12.277
12.342
12.407
12.471
12.536
12.601
12.666
8

9
9.378
9.442
9.505
9.569
9.632
9.696
9.760
9.824
9.888
9.952

10.016
10.080
10.144
10.208
10.273
10.337
10.402
10.466
10.531
10.595
10.660
10.725
10.789
10.854
10.919
10.984
11.049
11.114
11.179
11.244
11.308
11.373
11.438
11.503
11.568
11.634
11.699
11.764
11.829
11.89%4
11.959
12.024
12.089
12.154
12.218
12.283
12.348
12.413
12478
12.543
12.607
12.672
9

10 °F

9.385

9.448

9.511

9.575

9.639

9.702

9.766

9.830

9.894

9.958
10.022
10.086
10.150
10.215
10.279
10.344
10.408
10.473
10.537
10.602
10.666
10.731
10.796
10.861
10.925
10.990
11.055
11.120
11.185
11.250
11.315
11.380
11.445
11.510
11.575
11.640
11.705
11.770
11.835
11.900
11.965
12.030
12.095
12.160
12.225
12.290
12.355
12.420
12484
12.549
12.614
12.679

2610
2620
2630
2640
2650
2660
2670
2680
2690
2700
2710
2720
2730
2740
2750
2760
2770
2780
2790
2800
2810
2820
2830
2840
2850
2860
2870
2880
2890
2900
2910
2920
2930
2940
2950
2960
2970
2980
2990
3000
3010
3020
3030
3040
3050
3060
3070
3080
3090
3100
3110
3120
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°F
3130
3140
3150
3160
3170
3180
3190
3200
3210
3220
3230
3240
3250
3260
3270
3280
3290
3300
°F

0
12.679
12.743
12.808
12.872
12.937
13.001
13.066
13.130
13.194
13.259
13.323
13.387
13.451
13.515
13.579
13.642
13.706
13.769

0

1
12.685
12.750
12.814
12.879
12.943
13.008
13.072
13.137
13.201
13.265
13.329
13.393
13.457
13.521
13.585
13.649
13.712
13.776

1

2
12.692
12.756
12.821
12.885
12.950
13.014
13.079
13.143
13.207
13.271
13.336
13.400
13.464
13.527
13.591
13.655
13.719
13.782

2

Type B Thermocouple—-°F
Thermoelectric voltage as a function of temperature (°F); reference junctions at 32 °F
(Thermoelectric Voltage in mV)

3
12.698
12.763
12.827
12.892
12.956
13.021
13.085
13.149
13.214
13.278
13.342
13.406
13.470
13.534
13.598
13.661
13.725
13.789

3

4
12.704
12.769
12.834
12.898
12.963
13.027
13.092
13.156
13.220
13.284
13.348
13.412
13.476
13.540
13.604
13.668
13.731
13.795
4

5
12.711
12.776
12.840
12.905
12.969
13.034
13.098
13.162
13.227
13.291
13.355
13.419
13.483
13.547
13.610
13.674
13.738
13.801

5

70

6
12.717
12.782
12.847
12.911
12.976
13.040
13.104
13.169
13.233
13.297
13.361
13.425
13.489
13.553
13.617
13.680
13.744
13.808

6

7
12.724
12.789
12.853
12.918
12.982
13.047
13.111
13175
13.239
13.304
13.368
13432
13.496
13.559
13.623
13.687
13.750
13.814

7

8
12.730
12.795
12.860
12.924
12.989
13.053
13.117
13.182
13.246
13.310
13.374
13.438
13.502
13.566
13.630
13.693
13.757
13.820

8

9
12.737
12.801
12.866
12.931
12.995
13.059
13.124
13.188
13.252
13.316
13.380
13.444
13.508
13.672
13.636
13.700
13.763

9

10 °F

12.743
12.808
12.872
12.937
13.001
13.066
13.130
13.194
13.259
13.323
13.387
13.451
13.515
13.579
13.642
13.706
13.769

10

3130
3140
3150
3160
3170
3180
3190
3200
3210
3220
3230
3240
3250
3260
3270
3280
3290
3300
°F



Type E Thermocouple—-°F
Thermoelectric voltage as a function of temperature (°F); reference junctions at 32 °F
(Thermoelectric Voltage in mV)

-450
-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

-80
-70
-60
-50
-40
-30
-20
-10

10

20

30
°F

-9.830
-9.809
-9.775
-9.729
9.672
-9.604
-9.525
-9.436
-9.338
-9.229
-9.112
-8.986
-8.852
-8.710
-8.561
-8.404
-8.240
-8.069
-7.891
-1.707
-1.516
-1.319
-7.116
-6.907
-6.692
6.472
-6.246
-6.014
5.777
-5.535
-5.287
-5.035
-4.777
-4.515
-4.248
-3.976
-3.700
-3.420
-3.135
-2.846
-2.552
-2.255
-1.953
-1.648
-1.339
-1.026
-1.026
-0.709
-0.389
-0.065
0

-9.832
-9.812
9.779
-9.734
-9.678
-9.611

-9.534
-9.446
-9.348
-9.241

9.124
-8.999
-8.866
-8.725
-8.576
-8.420
-8.257
-8.087
-71.910
-1.726
-7.536
-7.339
-7.137
6.928
6.714
-6.494
-6.269
-6.037
-5.801
-5.559
-5.312
-5.060
-4.803
-4.542
-4.275
-4.004
-3.728
-3.448
-3.163
-2.875
-2.582
-2.285
-1.984
-1.679
-1.370
-1.057
-0.994
-0.677
-0.357
-0.033

1

-9.833
-9.814
-9.782
-9.739
-9.684
-9.618
-9.542
-9.455
-9.358
-9.252
-9.136
-9.012
-8.880
-8.739
-8.591
-8.436
-8.273
-8.104
-7.928
-1.745
-7.555
-7.359
-7.157
-6.950
6.736
6.516
6.291
-6.061
-5.825
-5.584
-5.337
-5.086
-4.829
-4.568
-4.302
-4.031
-3.756
-3.476
-3.192
-2.904
-2.611
-2.315
-2.014
-1.709
-1.401
-1.089
-0.963
-0.645
-0.324

0.000

2

-9.834
-9.817
-9.786
-9.744
-9.690
-9.625
-9.550
-9.464
-9.368
-9.263
-9.148
-9.025
-8.893
-8.754
-8.607
-8.452
-8.290
-8.121
-71.945
-1.763
-1.574
-1.379
-7.178
-6.971
-6.757
-6.539
6.314
-6.084
-5.849
-5.608
-5.362
5.1
-4.855
-4.594
-4.329
-4.058
-3.784
-3.504
-3.221
-2.933
-2.641
-2.344
-2.044
-1.740
-1.432
-1.120
-0.931
-0.614
-0.292

0.033

3

-9.835
-9.819
-9.790
-9.749
-9.696
-9.632
-9.558
-9.473
-9.378
-9.274
-9.160
-9.038
-8.907
-8.768
-8.622
-8.468
-8.307
-8.138
-7.963
-7.782
-7.593
-7.399
-7.198
-6.992
-6.779
-6.561
-6.337
-6.107
-5.872
-5.632
-5.387
-5.136
-4.881
-4.621
-4.355
-4.086
-3.811
-3.532
-3.249
-2.962
-2.670
-2.374
-2.074
-1.771
-1.463
-1.152
-0.900
-0.582
-0.260

0.065

4

-9.821
-9.793
-9.753
-9.702
-9.639
-9.566
-9.482
-9.388
-9.285
9172
-9.050
-8.920
-8.782
-8.637
-8.483
-8.323
-8.155
-7.981
-7.800
-7.613
-7.419
-7.219
-7.013
-6.801
-6.583
-6.359
-6.130
-5.896
-5.656
-5.412
-5.162
-4.907
-4.647
-4.382
-4.113
-3.839
-3.561
-3.278
-2.991
-2.699
-2.404
-2.105
-1.801
-1.494
-1.183
-0.868
-0.550
-0.227
0.098
5

71

-9.823
9.797
-9.758
-9.707
-9.646
-9.574
-9.491
-9.398
-9.295
-9.184
-9.063
-8.934
-8.797
-8.652
-8.499
-8.339
-8.173
-7.999
-7.819
-7.632
-1.438
-7.239
-7.033
-6.822
-6.605
-6.382
-6.154
-5.920
-5.681
-5.436
-5.187
-4.932
-4.673
-4.409
-4.140
-3.867
-3.589
-3.306
-3.020
-2.729
-2.434
-2.135
-1.832
-1.525
-1.214
-0.836
-0.517
-0.195

0.131

6

-9.825
-9.800
-9.762
9.713
-9.653
-9.581
-9.500
-9.408
-9.306
-9.195
-9.075
-8.947
-8.811
-8.666
-8.515
-8.356
-8.189
-8.017
-7.837
-7.651
-7.458
-7.259
-7.054
-6.843
-6.627
-6.405
6177
-5.943
-5.705
-5.461
-5.212
-4.958
-4.699
-4.436
-4.167
-3.894
-3.617
-3.335
-3.048
-2.758
-2.463
-2.165
-1.862
-1.556
-1.245
-0.805
-0.485
-0.163
0.163
7

-9.827
-9.803
-9.766
-9.718
-9.659
-9.589
-9.508
-9.417
-9.317
-9.207
-9.088
-8.960
-8.825
-8.681
-8.530
-8.372
-8.206
-8.034
-7.855
-7.670
-1.478
-7.279
-1.075
-6.865
-6.649
-6.427
-6.200
-5.967
-5.729
-5.486
-5.237
-4.984
-4.725
-4.462
-4.194
-3.922
-3.645
-3.363
-3.077
-2.787
-2.493
-2.195
-1.893
-1.587
-1.217
-0.773
-0.453
-0.130

0.196

8

-9.829
-9.806
-9.771
-9.724
-9.666
-9.597
-9.517
-9.427
-9.327
9.218
-9.100
-8.973
-8.839
-8.696
-8.546
-8.388
-8.223
-8.052
-7.873
-7.688
-1.497
-7.299
-7.096
-6.886
6.671
-6.449
-6.223
-5.991
-5.753
-5.510
-5.262
-5.009
-4.751
-4.489
-4.221
-3.949
-3.672
-3.391
-3.106
-2.816
-2.523
-2.225
-1.923
-1.617
-1.308
0.741
-0.421
-0.098
0.229
9

-9.830
-9.809
-9.775
-9.729
-9.672
-9.604
-9.525
-9.436
-9.338
-9.229
-9.112
-8.986
-8.852
-8.710
-8.561
-8.404
-8.240
-8.069
-7.891
-1.707
-1.516
-7.319
-71.116
-6.907
-6.692
6.472
-6.246
6.014
5.777
-5.535
-5.287
-5.035
-4.777
-4.515
-4.248
-3.976
-3.700
-3.420
-3.135
-2.846
-2.552
-2.255
-1.953
-1.648
-1.339
-0.709
-0.389
-0.065

0.262

10

-450
-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

-80
-70
-60
-50
-40
-30
-20
-10

10

20

30
°F



°F
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
350
360
370
380
390
400
410
420
430
440
450
460
470
480
490
500
510
520
530
540
550
°F

0
0.262
0.591
0.924
1.259
1.597
1.938
2.281
2.628
2977
3.330
3.685
4.042
4.403
4.766
5131
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
12113
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
0

1
0.294
0.624
0.957
1.292
1.631
1.972
2.316
2.663
3.012
3.365
3.720
4.078
4.439
4.802
5.168
5.537
5.908
6.281
6.658
7.036
7417
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
1

2
0.327
0.657
0.990
1.326
1.665
2.006
2.351
2.698
3.048
3.400
3.756
4114
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
2

Type E Thermocouple—-°F
Thermoelectric voltage as a function of temperature (°F); reference junctions at 32 °F
(Thermoelectric Voltage in mV)

3
0.360
0.691
1.024
1.360
1.699
2.041
2.385
2.733
3.083
3.436
3.792
4.150
4.51
4.875
5.242
5.611
5.982
6.356
6.733
7.112
7.493
1.877
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
3

4
0.393
0.724
1.057
1.394
1.733
2.075
2.420
2.767
3.118
3.471
3.827
4.186
4.547
4912
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

4

5
0.426
0.757
1.091
1.427
1.767
2.109
2.454
2.802
3.153
3.507
3.863
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
5

72

6
0.459
0.790
1.124
1.461
1.801
2.144
2489
2.837
3.188
3.542
3.899
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
13175
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
6

7
0.492
0.824
1.158
1.495
1.835
2178
2.524
2.872
3.224
3.578
3.935
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
7

8
0.525
0.857
1.192
1.529
1.869
2212
2.558
2.907
3.259
3.613
3.970
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
8

9
0.558
0.890
1.225
1.563
1.904
2.247
2.593
2.942
3.294
3.649
4.006
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
9

10 °F

0.591
0.924
1.259
1.597
1.938
2.281
2.628
2977
3.330
3.685
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

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
350
360
370
380
390
400
410
420
430
440
450
460
470
480
490
500
510
520
530
540
550

10 | °F



°F
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
830
890
900
910
920
930
940
950
960
970
980
990
1000
1010
1020
1030
1040
1050
1060
1070
°F

0
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
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

0

1
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
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

1

2
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
27171
27.614
28.057
28.501
28.946
29.391
29.836
30.282
30.728
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

2

Type E Thermocouple—-°F
Thermoelectric voltage as a function of temperature (°F); reference junctions at 32 °F
(Thermoelectric Voltage in mV)

3
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
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

3

4
20.690
21.123
21.556
21.991
22.426
22.862
23.298
23.736
24174
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
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
4

5
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
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

5

73

6
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
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

6

7
20.820
21.253
21.686
22121
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
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

7

8
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
31.443
31.890
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

8

9
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
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

9

10 °F

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
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
10

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
1000
1010
1020
1030
1040
1050
1060
1070
°F



°F
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
1450
1460
1470
1480
1490
1500
1510
1520
1530
1540
1550
1560
1570
1580
1590
°F

0
43.658
44107
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
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

0

1
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
60.101
60.538
60.974
61.409
61.845
62.279
62.714
63.148
63.581
64.014
64.447
64.879
65.310
65.741
66.172

1

2
43.748
44197
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
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

2

Type E Thermocouple—-°F
Thermoelectric voltage as a function of temperature (°F); reference junctions at 32 °F
(Thermoelectric Voltage in mV)

3
43.793
44.242
44.690
45138
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
52.211
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
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

3

4
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
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
4

5
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
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

5

74

6
43.928
44376
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
56.056
55.497
56.937
56.377
56.816
57.256
57.695
58.133
58.571
59.009
59.446
59.883
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

6

7
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
56.100
55.541
55.981
56.421
56.860
57.300
57.738
58.177
58.615
59.053
59.490
59.927
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

7

8
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
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

8

9
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
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

9

10 °F

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
56.5563
56.992
57.431
57.870
58.308
58.746
59.184
59.621
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

1080
1090
1100
1110
120
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
1450
1460
1470
1480
1490
1500
1510
1520
1530
1540
1550
1560
1570
1580
1590

10 | °F



°F
1600
1610
1620
1630
1640
1650
1660
1670
1680
1690
1700
1710
1720
1730
1740
1750
1760
1770
1780
1790
1800
1810
1820
1830
°F

0
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
76.289

0

1
66.602
67.031
67.460
67.889
68.317
68.744
69.171
69.597
70.022
70.447
70.871
71.294
7.717
72.139
72.561
72.981
73.402
73.821
74.241
74.659
75.078
75.496
75.913
76.331

1

2
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
76.373

2

Type E Thermocouple—-°F
Thermoelectric voltage as a function of temperature (°F); reference junctions at 32 °F
(Thermoelectric Voltage in mV)

3
66.688
67.117
67.546
67.974
68.402
68.829
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

4
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
74.785
75.203
75.621
76.039

4

5
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

75

6
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
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

8
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
74115
74.534
74.952
75.370
75.788
76.206

9
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

10 °F

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
76.289

10

1600
1610
1620
1630
1640
1650
1660
1670
1680
1690
1700
1710
1720
1730
1740
1750
1760
1770
1780
1790
1800
1810
1820
1830
°F



Type J Thermocouple—°F
Thermoelectric voltage as a function of temperature (°F); reference junctions at 32 °F
(Thermoelectric Voltage in mV)

100
110
120
130
140
°F

-8.030
-1.915
-7.791
-7.659
-1.519
-1.373
-7.219
-7.058
-6.890
6.716
-6.536
-6.351
-6.159
-5.962

-5.760 | -5.

-5.553
-5.341
-5.125
-4.903
-4.678
-4.449
-4.215
-3.978
-3.737
-3.493

-3.245 | -3.

-2.994
-2.740
-2.483
-2.223
-1.961
-1.695
-1.428
-1.158
-0.886
-0.886
-0.611
-0.334
-0.056

0
0.225
0.507
0.791
1.076
1.364
1.652
1.942
2.234
2.527
2.821
3.116

0

-8.085
-1.973
-7.854
-1.726
-7.590
-1.447
-7.296

-1.139 | -
-6.975  -6.

-6.804
-6.627
-6.444
-6.256
-6.061
-5.862
-5.657
-5.448
-5.233
-5.015
-4.791
-4.564
-4.332
-4.097

-3.858 | -3.
-3.615 | -

-3.369
-3.120
-2.867
-2.612
-2.353
-2.092
-1.828
-1.562
-1.293
-1.022
-0.749
-0.473

-0.195 | -

0.084

5
0.365
0.649
0.933
1.220
1.508
1.797
2.088
2.380
2.673
2.968
3.264

5

76

-7.996
-7.878
-1.752
-7.618
-1.476
-71.327
-1.171
-7.008
-6.839
-6.663
-6.481
-6.294
-6.101
-5.902
-5.699
-5.490
-5.277
-5.059
-4.836
-4.610
-4.379
-4.144
-3.906
-3.664
-3.419
-3.170
2918
-2.663
-2.405
-2.145
-1.881
-1.615
-1.347
-1.076
-0.694
-0.418
-0.140

0.140

7
0.422
0.705
0.991
1.217
1.566
1.855
2.146
2439
2.732
3.027
3.323

-8.008
-7.890
-1.765
-7.632
-7.491
-7.342
-1.187
-7.025
-6.856
-6.681
-6.500
6.313
-6.120
-5.922
-5.719
-5.511
-5.298
-5.081
-4.859
-4.633
-4.402
-4.168
-3.930
-3.688
-3.443
-3.195
-2.943
-2.689
-2.431
2171
-1.908
-1.642
-1.374
-1.104
-0.666
-0.390
-0.112

0.168

8
0.450
0.734
1.019
1.306
1.594
1.884
2175
2.468
2.762
3.057
3.353

8

-8.019
-7.903
-1.778
-7.645
-71.505
-7.357
-7.203
-7.041
6.873
-6.699
-6.518
6.332
-6.140
-5.942
-5.740
-5.532
-5.320
-5.103
-4.881
-4.655
-4.425
-4.192
-3.954
-3.713
-3.468
-3.220
-2.969
-2.714
-2.457
-2.197
-1.934
-1.669
-1.401
1131
-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

9

-8.030
-7.915
-1.791
-7.659
-7.519
-1.373
-1.219
-7.058
-6.890
6.716
-6.536
-6.351
-6.159
-5.962
-5.760
-5.553
-5.341
-5.125
-4.903
-4.678
-4.449
-4.215
-3.978
-3.737
-3.493
-3.245
-2.994
-2.740
-2.483
-2.223
-1.961
-1.695
-1.428
-1.158
-0.611
-0.334
-0.056

0.225

-40

-20
-10

10
20
30

10 | °F

0.507
0.791
1.076
1.364
1.652
1.942
2.234
2.527
2.821
3.116
3412

40
50

70
80
90
100
10
120
130
140

10 | °F



°F
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
°F

0
3412
3.709
4.007
4.306
4.606
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
9177
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
0

1
3.442
3.739
4.037
4.336
4.636
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

1

2
3471
3.769
4.067
4.366
4.666
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
2

Type J Thermocouple—°F
Thermoelectric voltage as a function of temperature (°F); reference junctions at 32 °F
(Thermoelectric Voltage in mV)

3
3.501
3.798
4.097
4.396
4.696
4.997
5.299
5.602
5.905
6.208
6.512
6.817
7122
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
3

4
3.531
3.828
4127
4.426
4.726
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

4

5
3.560
3.858
4.157
4.456
4.757
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
12.106
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
5

77

6
3.590
3.888
4187
4.486
4.787
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
1.211
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
6

7
3.620
3.918
4217
4.516
4817
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
7

8
3.650
3.948
4.246
4.546
4.847
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
8

9
3.679
3.977
4.276
4.576
4877
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
16.312
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
9

10 °F

3.709
4.007
4.306
4.606
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

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

10 | °F



°F
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
1000
1010
1020
1030
1040
1050
1060
1070
1080
1090
1100
110
1120
1130
1140
1150
1160
170
1180
°F

0
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
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

0

1
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
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

1

2
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
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

2

Type J Thermocouple—°F
Thermoelectric voltage as a function of temperature (°F); reference junctions at 32 °F
(Thermoelectric Voltage in mV)

3
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
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

3

4
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
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
4

5
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
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

5

78

6
19.520
19.826
20.132
20.439
20.745
21.062
21.358
21.664
21.97
22.217
22.584
22.890
23.197
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
28141
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

6

7
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
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

7

8
19.581
19.887
20.194
20.500
20.806
21.118
21.419
21.726
22.032
22.338
22.645
22.952
23.258
23.565
23.872
24.180
24.487
24.795
25.103
25.411
25.720
26.029
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

8

9
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
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
31.39%4
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

9

10 °F

19.642
19.949
20.255
20.561
20.868
21.174
21.480
21.787
22.093
22.400
22.706
23.013
23.320
23.627
23.934
24.241
24.549
24.856
25.164
25473
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
10

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
1000
1010
1020
1030
1040
1050
1060
1070
1080
1090
1100
1110
1120
1130
1140
1150
1160
170
1180
°F



°F
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
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
°F

0
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
42.919
43.274
43.631
43.988
44.346
44.705
45.064
45423
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

0

1
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
42.954
43.310
43.667
44.024
44.382
44.741
45.099
45.458
45818
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

1

2
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
42.990
43.346
43.702
44.060
44.418
44777
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

2

Type J Thermocouple—°F
Thermoelectric voltage as a function of temperature (°F); reference junctions at 32 °F
(Thermoelectric Voltage in mV)

3
35.770
36.104
36.440
36.777
37.114
37.454
37.79%
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
43.025
43.381
43.738
44.096
44.454
44.812
45171
45.530
45.889
46.248
46.607
46.966
47.324
47.681
48.038
48.395
48.750
49.105
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

3

4
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
43.061
43.417
43.774
44131
44.490
44.848
45.207
45.566
45.925
46.284
46.643
47.001
47.359
47.7117
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
4

5
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
43.096
43.452
43.809
44167
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

5

79

6
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
41.7115
42.068
42.422
42.777
43132
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

6

7
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
43.167
43.524
43.881
44.239
44.597
44.956
45315
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

7

8
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
43.203
43.559
43917
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

8

9
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
41.17
41.469
41.821
42.174
42.528
42.883
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

9

10 °F

36.004
36.339
36.675
37.013
37.352
37.692
38.033
38.375
38.718
39.063
39.408
395755
40.103
40.452
40.801
41.152
41.504
41.856
42.210
42.564
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

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
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

10 | °F



°F
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
2000
2010
2020
2030
2040
2050
2060
2070
2080
2090
2100
2110
2120
2130
2140
2150
2160
2170
2180
2190
°F

0
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
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

0

1
53.905
54.245
54.584
54.922
55.259
551695
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
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
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
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

Type J Thermocouple—°F
Thermoelectric voltage as a function of temperature (°F); reference junctions at 32 °F
(Thermoelectric Voltage in mV)

3
53.973
54.313
54.652
54.990
56.326
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
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

3

4
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
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

4

5
54.041
54.381
54.719
55.067
56.393
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
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

5

80

6
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
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

6

7
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
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

7

8
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
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

9
54177
54.516
54.855
56.192
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
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 °F

54.211
54.550
54.888
56.225
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
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

10

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
2000
2010
2020
2030
2040
2050
2060
2070
2080
2090
2100
2110
2120
2130
2140
2150
2160
2170
2180
2190
°F



Type K Thermocouple-°F
Thermoelectric voltage as a function of temperature (°F); reference junctions at 32 °F
(Thermoelectric Voltage in mV)

-450
-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

10

20

30
°F

-6.456
-6.446
-6.431

-6.409
-6.380
-6.344
-6.301

6.251

-6.195
-6.133
-6.064
-5.989
-5.908
-5.822
-5.730
-5.632
-5.529
-5.421
-5.308
-5.190
-5.067
-4.939
-4.806
-4.669
-4.527
-4.381
-4.231
-4.076
-3.917
-3.754
-3.587
-3.417
-3.243
-3.065
-2.884
-2.699
-2.511
-2.320
-2.126
-1.929
-1.729
-1.527
-1.322
-1.114
-0.905
-0.692
-0.692
-0.478
-0.262
-0.044

0

-6.456
-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
-0.671
-0.457
-0.240
-0.022

1

-6.457
-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
-0.650
-0.435
-0.218

0.000

2

-6.457
-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.

-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.
-2.755 | -
-2.568  -2.

-2.378
-2.185
-1.988
-1.790
-1.588
-1.384
1477
-0.968
-0.756
-0.628
-0.413
-0.197

0.022

3

-6.452
-6.440
-6.421
6.395
-6.363
-6.323
6.277
-6.224
-6.165
-6.099
-6.027
-5.949
-5.866
-5.776
-5.682
-5.581
-5.476
-5.365
-5.250
-5.129
-5.003
-4.873
-4.738
-4.599
-4.455
-4.306
-4.154
-3.997
-3.836
-3.671
-3.503
-3.330
-3.154
-2.975
-2.792
-2.605
-2.416
-2.223
-2.028
-1.830
-1.628
-1.425
-1.218
-1.010
-0.799
-0.586
-0.370
-0.153
0.066
5

81

-6.453
-6.441
-6.423
-6.398
-6.366
-6.328
6.282
-6.230
6.171
-6.106
-6.035
-5.957
-5.874
-5.786
-5.691
-5.592
-5.487
-5.377
-5.261
-5.141
-5.016
-4.886
-4.752
-4.613
-4.469
-4.321
-4.169
-4.013
-3.852
-3.688
-3.520
-3.348
-3.172
-2.993
-2.810
-2.624
-2.435
-2.243
-2.048
-1.850
-1.649
-1.445
-1.239
-1.031
-0.820
-0.564
-0.349
-0.131
0.088
6

-6.454
-6.443
-6.425
-6.401
6.370
-6.332
6.287
-6.235
6.177
6.113
-6.042
-5.965
-5.883
-5.795
-5.701
-5.602
-5.497
-5.388
5.273
-5.153
-5.029
-4.900
-4.766
-4.627
-4.484
-4.336
-4.185
-4.029
-3.869
-3.705
-3.537
-3.365
-3.190
-3.011
-2.829
-2.643
-2.454
-2.262
-2.067
-1.869
-1.669
-1.466
-1.260
-1.052
-0.841
-0.543
-0.327
-0.109
0.110
7

-6.454
-6.444
-6.427
-6.404
-6.373
-6.336
6.292
-6.241
-6.183
6.119
-6.049
-5.973
-5.891
-5.804
-5.711
-5.612
-5.508
-5.399
-5.285
-5.166
-5.042
-4.913
-4.779
-4.641
-4.498
-4.351
-4.200
-4.044
-3.885
-3.721
-3.554
-3.382
-3.207
-3.029
-2.847
-2.662
-2.473
-2.282
-2.087
-1.889
-1.689
-1.486
-1.281
-1.073
-0.862
-0.521
-0.305
-0.088

0.132

8

-6.455
-6.445
-6.429
-6.406
-6.377
-6.340
-6.296
-6.246
-6.189
6.126
-6.057
-5.981
-5.900
-5.813
-5.720
-5.622
-5.519
-5.410
-5.296
-5.178
-5.054
-4.926
-4.793
-4.655
-4.513
-4.366
-4.215
-4.060
-3.901
-3.738
-3.571
-3.400
-3.225
-3.047
-2.865
-2.680
-2.492
-2.301
-2.106
-1.909
-1.709
-1.507
-1.301
-1.094
-0.883
-0.500
-0.284
-0.066

0.154

9

-6.456
-6.446
-6.431
-6.409
-6.380
-6.344
-6.301
-6.251
-6.195
6.133
-6.064
-5.989
-5.908
-5.822
-5.730
-5.632
-5.529
-5.421
-5.308
-5.190
-5.067
-4.939
-4.806
-4.669
-4.527
-4.381
-4.231
-4.076
-3.917
-3.754
-3.587
-3.417
-3.243
-3.065
-2.884
-2.699
-2.511
-2.320
-2.126
-1.929
-1.729
-1.527
-1.322
-1.114
-0.905
-0.478
-0.262
-0.044
0.176
10

-450
-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

10

20

30
°F



°F
40
50
60
70
80
9
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
350
360
370
380
390
400
410
420
430
440
450
460
470
480
490
500
510
520
530
540
550
°F

0
0.176
0.397
0.619
0.843
1.068
1.294
1.521
1.749
1.977
2.207
2436
2.667
2.897
3.128
3.359
3.590
3.820
4.050
4.280
4.509
4.738
4.965
5.192
5419
5.644
5.869
6.094
6.317
6.540
6.763
6.985
7.207
7429
7.650
7.872
8.094
8.316
8.539
8.761
8.985
9.208
9.432
9.657
9.882

10.108
10.334
10.561
10.789
11.017
11.245
11.474
11.703
0

1
0.198
0.419
0.642
0.865
1.090
1.316
1.543
1.771
2.000
2.230
2459
2.690
2.920
3.151
3.382
3.613
3.843
4.073
4.303
4.532
4.760
4.988
5.215
5.441
5.667
5.892
6.116
6.339
6.562
6.785
7.007
7.229
7.451
7.673
7.894
8.116
8.338
8.561
8.784
9.007
9.231
9.455
9.680
9.905

10.131
10.357
10.584
10.811
11.039
11.268
11.497
11.726
1

2
0.220
0.441
0.664
0.888
1.113
1.339
1.566
1.79%4
2.023
2.253
2483
2.713
2.944
3.174
3.405
3.636
3.866
4.096
4.326
4.555
4.783
5.011
5.238
5.464
5.690
5.914
6.138
6.362
6.585
6.807
7.029
7.251
7473
7.695
7917
8.138
8.361
8.583
8.806
9.029
9.253
9.477
9.702
9.927

10.153
10.380
10.607
10.834
11.062
11.291
11.519
11.749
2

Type K Thermocouple-°F
Thermoelectric voltage as a function of temperature (°F); reference junctions at 32 °F
(Thermoelectric Voltage in mV)

3
0.242
0.463
0.686
0.910
1.136
1.362
1.589
1.817
2.046
2.276
2.506
2.736
2.967
3.197
3.428
3.659
3.889
4.119
4.349
4.578
4.806
5.034
5.260
5.487
5.712
5.937
6.161
6.384
6.607
6.829
7.052
7.273
7.495
7.717
7.939
8.161
8.383
8.605
8.828
9.052
9.275
9.500
9.725
9.950

10.176
10.402
10.629
10.857
11.085
11.313
11.542
11.772
3

4
0.264
0.486
0.709
0.933
1.158
1.384
1.612
1.840
2.069
2.298
2.529
2.759
2.990
3.220
3.451
3.682
3.912
4.142
4.372
4.601
4.829
5.056
5.283
5.509
5.735
5.959
6.183
6.406
6.629
6.852
7.074
7.296
7517
7.739
7.961
8.183
8.405
8.628
8.851
9.074
9.298
9.522
9.747
9.973

10.199

10.425

10.652

10.880

11.108

11.336

11.565

11.795

4

5
0.286
0.508
0.731
0.955
1.181
1.407
1.635
1.863
2.092
2.321
2.552
2.782
3.013
3.244
3.474
3.705
3.935
4.165
4.395
4.623
4.852
5.079
5.306
5.532
5.757
5.982
6.205
6.429
6.652
6.874
7.096
7.318
7.540
7.761
7.983
8.205
8.427
8.650
8.873
9.096
9.320
9.545
9.770
9.995

10.221
10.448
10.675
10.903
11.131
11.359
11.588
11.818
5

82

6
0.308
0.530
0.753
0.978
1.203
1.430
1.657
1.886
2115
2.344
2.575
2.805
3.036
3.267
3.497
3.728
3.958
4.188
4417
4.646
4.874
5.102
5.328
5.554
5.779
6.004
6.228
6.451
6.674
6.896
7.118
7.340
7.562
7.783
8.005
8.227
8.450
8.672
8.895
9.119
9.343
9.567
9.792

10.018
10.244
10.471
10.698
10.925
11.154
11.382
11.611
11.841
6

7
0.330
0.552
0.776
1.000
1.226
1.453
1.680
1.909
2.138
2.367
2.598
2.828
3.059
3.290
3.520
S|
3.981
421
4.440
4.669
4.897
5.124
5.351
5.577
5.802
6.026
6.250
6.473
6.696
6.918
7.140
7.362
7.584
7.806
8.027
8.250
8.472
8.694
8.918
9.141
9.365
9.590
9.815

10.040
10.267
10.493
10.720
10.948
11.176
11.405
11.634
11.864
7

8
0.353
0.575
0.798
1.023
1.249
1.475
1.703
1.931
2.161
2.390
2.621
2.851
3.082
3.313
3.544
3.774
4.004
4.234
4.463
4.692
4.920
5.147
5.374
5.599
5.824
6.049
6.272
6.496
6.718
6.941
7.163
7.384
7.606
7.828
8.050
8.272
8.494
8.717
8.940
9.163
9.388
9.612
9.837

10.063
10.289
10.516
10.743
10.971
11.199
11.428
11.657
11.887
8

9
0.375
0.597
0.821
1.045
1.271
1.498
1.726
1.954
2.184
2413
2.644
2.874
3.105
3.336
3.567
3.797
4.027
4.257
4.486
4.715
4.943
5.170
5.396
5.622
5.847
6.071
6.295
6.518
6.741
6.963
7.185
7.407
7.628
7.850
8.072
8.294
8.516
8.739
8.962
9.186
9.410
9.635
9.860

10.086
10.312
10.539
10.766
10.994
11.222
11.451
11.680
11.910
9

10 °F

0.397
0.619
0.843
1.068
1.294
1.521
1.749
1.977
2.207
2436
2.667
2.897
3.128
3.359
3.590
3.820
4.050
4.280
4.509
4.738
4.965
5.192
5.419
5.644
5.869
6.094
6.317
6.540
6.763
6.985
7.207
7429
7.650
7.872
8.094
8.316
8.539
8.761
8.985
9.208
9.432
9.657
9.882
10.108
10.334
10.561
10.789
11.017
11.245
11.474
11.703
11.933

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
350
360
370
380
390
400
410
420
430
440
450
460
470
480
490
500
510
520
530
540
550

10 | °F



°F
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
830
890
900
910
920
930
940
950
960
970
980
990
1000
1010
1020
1030
1040
1050
1060
1070
°F

0
11.933
12.163
12.393
12.624
12.855
13.086
13.318
13.549
13.782
14.014
14.247
14.479
14.713
14.946
15.179
15.413
15.647
15.881
16.116
16.350
16.585
16.820
17.055
17.290
17.526
17.761
17.997
18.233
18.469
18.705
18.941
19177
19.414
19.650
19.887
20.123
20.360
20.597
20.834
21.07
21.308
21.544
21.781
22.018
22.255
22.492
22.729
22.966
23.203
23.439
23.676
23.913

0

1
11.956
12.186
12.416
12.647
12.878
13.109
13.341
13.573
13.805
14.037
14.270
14.503
14.736
14.969
15.203
15.437
15.671
15.905
16.139
16.374
16.608
16.843
17.078
17.314
17.549
17.785
18.020
18.256
18.492
18.728
18.965
19.201
19.437
19.674
19.910
20.147
20.384
20.621
20.857
21.094
21.331
21.568
21.805
22.042
22.279
22.516
22.753
22.990
23.226
23.463
23.700
23.936

1

2
11.978
12.209
12.439
12.670
12.901
13.132
13.364
13.596
13.828
14.060
14.293
14.526
14.759
14.993
15.226
15.460
15.694
15.928
16.163
16.397
16.632
16.867
17.102
17.337
17.573
17.808
18.044
18.280
18.516
18.752
18.988
19.224
19.461
19.697
19.934
20171
20.407
20.644
20.881
21.118
21.355
21.592
21.829
22.066
22.303
22.540
22.776
23.013
23.250
23.487
23.723
23.960

2

Type K Thermocouple-°F
Thermoelectric voltage as a function of temperature (°F); reference junctions at 32 °F
(Thermoelectric Voltage in mV)

3
12.001
12.232
12.462
12.693
12.924
13.155
13.387
13.619
13.851
14.084
14.316
14.549
14.783
15.016
15.250
15.483
15.717
15.952
16.186
16.421
16.655
16.890
17.125
17.361
17.596
17.832
18.068
18.303
18.539
18.776
19.012
19.248
19.485
19.721
19.958
20.194
20.431
20.668
20.905
21.142
21.379
21.616
21.852
22.089
22.326
22.563
22.800
23.037
23.274
23.510
23.747
23.984

3

4
12.024
12.255
12.485
12.716
12.947
13.179
13.410
13.642
13.874
14.107
14.340
14.573
14.806
15.039
15.273
15.507
15.741
15.975
16.209
16.444
16.679
16.914
17.149
17.384
17.620
17.855
18.091
18.327
18.563
18.799
19.035
19.272
19.508
19.745
19.981
20.218
20.455
20.692
20.929
21.165
21.402
21.639
21.876
22113
22.350
22.587
22.824
23.061
23.297
23.534
23.771
24.007
4

5
12.047
12.278
12.508
12.739
12.970
13.202
13.433
13.665
13.898
14.130
14.363
14.596
14.829
15.063
15.296
15.530
15.764
15.998
16.233
16.468
16.702
16.937
17173
17.408
17.643
17.879
18.115
18.351
18.587
18.823
19.059
19.295
19.532
19.768
20.005
20.242
20.479
20.715
20.952
21.189
21.426
21.663
21.900
22.137
22.374
22.611
22.847
23.084
23.321
23.558
23.794
24.031

5

83

6
12.070
12.301
12.531
12.762
12.993
13.225
13.457
13.689
13.921
14.154
14.386
14.619
14.853
15.086
15.320
15.554
15.788
16.022
16.256
16.491
16.726
16.961
17.196
17.431
17.667
17.902
18.138
18.374
18.610
18.846
19.083
19.319
19.556
19.792
20.029
20.265
20.502
20.739
20.976
21.213
21.450
21.687
21.924
22.160
22.397
22.634
22.871
23.108
23.345
23.581
23.818
24.055

6

7
12.093
12.324
12.554
12.785
13.016
13.248
13.480
13.712
13.944
14177
14.410
14.643
14.876
15.109
15.343
15.577
15.811
16.045
16.280
16.515
16.749
16.984
17.220
17.455
17.690
17.926
18.162
18.398
18.634
18.870
19.106
19.343
19.579
19.816
20.052
20.289
20.526
20.763
21.000
21.236
21.473
21.710
21.947
22.184
22.421
22.658
22.895
23.132
23.368
23.605
23.842
24.078

7

8
12.116
12.347
12.577
12.808
13.040
13.271
13.503
13.735
13.967
14.200
14.433
14.666
14.899
15.133
15.366
15.600
15.834
16.069
16.303
16.538
16.773
17.008
17.243
17.478
17.714
17.950
18.185
18.421
18.657
18.894
19.130
19.366
19.603
19.839
20.076
20.313
20.550
20.786
21.023
21.260
21.497
21.734
21.97
22.208
22.445
22.682
22.919
23.155
23.392
23.629
23.865
24.102

8

9
12.140
12.370
12.600
12.831
13.063
13.294
13.526
13.758
13.991
14.223
14.456
14.689
14.923
15.156
15.390
15.624
15.858
16.092
16.327
16.561
16.796
17.031
17.267
17.502
17.738
17.973
18.209
18.445
18.681
18.917
19.154
19.390
19.626
19.863
20.100
20.336
20.573
20.810
21.047
21.284
21.521
21.758
21.995
22.232
22.468
22.705
22.942
23.179
23.416
23.652
23.889
24.126

9

10 °F

12.163
12.393
12.624
12.855
13.086
13.318
13.549
13.782
14.014
14.247
14.479
14.713
14.946
15.179
15.413
15.647
15.881
16.116
16.350
16.585
16.820
17.055
17.290
17.526
17.761
17.997
18.233
18.469
18.705
18.941
19177
19.414
19.650
19.887
20.123
20.360
20.597
20.834
21.07
21.308
21.544
21.781
22.018
22.255
22.492
22.729
22.966
23.203
23.439
23.676
23.913
24.149

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
1000
1010
1020
1030
1040
1050
1060
1070

10 | °F



°F
1080
1090
1100
110
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
1450
1460
1470
1480
1490
1500
1510
1520
1530
1540
1550
1560
1570
1580
1590
°F

0
24.149
24.386
24.622
24.858
25.094
25.330
25.566
25.802
26.037
26.273
26.508
26.743
26.978
27.213
27.447
27.681
27.915
28.149
28.383
28.616
28.849
29.082
29.315
29.548
29.780
30.012
30.243
30.475
30.706
30.937
31.167
31.398
31.628
31.857
32.087
32.316
32.545
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

0

1
24173
24.409
24.646
24.882
25.118
25.354
25.590
25.825
26.061
26.296
26.532
26.767
27.001
27.236
27.471
27.705
27.939
28.173
28.406
28.640
28.873
29.106
29.338
29.571
29.803
30.035
30.267
30.498
30.729
30.960
31.190
31.421
31.651
31.880
32.110
32.339
32.568
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

1

2
24.197
24.433
24.669
24.905
25.142
25.377
25.613
25.849
26.084
26.320
26.555
26.790
27.025
27.260
27.494
27.728
27.962
28.196
28.430
28.663
28.896
29.129
29.362
29.594
29.826
30.058
30.290
30.521
30.752
30.983
31.213
31.444
31.674
31.903
32.133
32.362
32.591
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

2

Type K Thermocouple-°F
Thermoelectric voltage as a function of temperature (°F); reference junctions at 32 °F
(Thermoelectric Voltage in mV)

3
24.220
24.457
24.693
24.929
25.165
25.401
25.637
25.873
26.108
26.343
26.579
26.814
27.048
27.283
27.517
27.752
27.986
28.219
28.453
28.686
28.919
29.152
29.385
29.617
29.849
30.081
30.313
30.544
30.775
31.006
31.236
31.467
31.697
31.926
32.156
32.385
32.614
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

3

4
24.244
24.480
24,717
24953
25.189
25.425
25.660
25.896
26.132
26.367
26.602
26.837
27.072
27.306
27.541
27.775
28.009
28.243
28.476
28.710
28.943
29.176
29.408
29.640
29.873
30.104
30.336
30.567
30.798
31.029
31.260
31.490
31.720
31.949
32.179
32.408
32.636
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
4

5
24.267
24.504
24.740
24.976
25.212
25.448
25.684
25.920
26.155
26.390
26.626
26.861
27.095
27.330
27.564
27.798
28.032
28.266
28.500
28.733
28.966
29.199
29.431
29.664
29.896
30.128
30.359
30.590
30.821
31.062
31.283
31.513
31.743
31.972
32.202
32.431
32.659
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

5

84

6
24.291
24.527
24.764
25.000
25.236
25.472
25.708
25.943
26.179
26.414
26.649
26.884
27.119
27.353
27.588
27.822
28.056
28.289
28.523
28.756
28.989
29.222
29.455
29.687
29.919
30.151
30.382
30.613
30.844
31.075
31.306
31.536
31.766
31.995
32.224
32.453
32.682
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

6

7
24.315
24.551
24.787
25.024
25.260
25.495
25.731
25.967
26.202
26.437
26.673
26.907
27.142
27.317
27.611
27.845
28.079
28.313
28.546
28.780
29.013
29.245
29.478
29.710
29.942
30.174
30.405
30.637
30.868
31.098
31.329
31.559
31.789
32.018
32.247
32.476
32.705
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

7

8
24.338
24.575
24.811
25.047
25.283
25.519
25.755
25.990
26.226
26.461
26.696
26.931
27.166
27.400
27.635
27.869
28.103
28.336
28.570
28.803
29.036
29.269
29.501
29.733
29.965
30.197
30.429
30.660
30.891
31121
31.352
31.582
31.812
32.041
32.270
32.499
32.728
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

8

9
24.362
24.598
24.835
25.071
25.307
25.543
25.778
26.014
26.249
26.484
26.720
26.954
27.189
27.424
27.658
27.892
28.126
28.360
28.593
28.826
29.059
29.292
29.524
29.757
29.989
30.220
30.452
30.683
30.914
31.144
31.375
31.605
31.834
32.064
32.293
32.522
32.751
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

9

10 °F

24.386
24.622
24.858
25.094
25.330
25.566
25.802
26.037
26.273
26.508
26.743
26.978
27.213
27.447
27.681
27.915
28.149
28.383
28.616
28.849
29.082
29.315
29.548
29.780
30.012
30.243
30.475
30.706
30.937
31.167
31.398
31.628
31.857
32.087
32.316
32.545
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
10

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
1450
1460
1470
1480
1490
1500
1510
1520
1530
1540
1550
1560
1570
1580
1590
°F



°F
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
2000
2010
2020
2030
2040
2050
2060
2070
2080
2090
2100
2110
°F

0
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
45915
46.124
46.332
46.540
46.747
46.954
47.161

0

1
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
46.975
47.181

1

2
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
43425
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
46.374
46.581
46.789
46.995
47.202

2

Type K Thermocouple-°F
Thermoelectric voltage as a function of temperature (°F); reference junctions at 32 °F
(Thermoelectric Voltage in mV)

3
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
45978
46.186
46.394
46.602
46.809
47.016
47.223

3

4
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
44105
44317
44528
44740
44.950
45.161
45.371
45.580
45.790
45.999
46.207
46.415
46.623
46.830
47.037
47.243
4

5
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
41124
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
47.057
47.264

5

85

6
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
44147
44.359
44.571
44.782
44.992
45.203
45413
45.622
45.832
46.040
46.249
46.457
46.664
46.871
47.078
47.284

6

7
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
45434
45.643
45.852
46.061
46.269
46.477
46.685
46.892
47.099
47.305

7

8
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
47.119
47.326

8

9
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
45476
45.685
45.894
46.103
46.311
46.519
46.726
46.933
47.140
47.346

9

10 °F

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
46.954
47.161
47.367
10

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
2000
2010
2020
2030
2040
2050
2060
2070
2080
2090
2100
2110
°F



°F
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
2500

0
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
54.856

1
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

2
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

Type K Thermocouple-°F
Thermoelectric voltage as a function of temperature (°F); reference junctions at 32 °F
(Thermoelectric Voltage in mV)

3
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
53.39%4
53.585
53.776
53.967
54.157
54.346
54.536
54.724

4
47.449
47.655
47.860
48.065
48.269
48473
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

5
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

6
47.490
47.696
47.901
48.105
48.310
48.513
48.7117
48.919
49.122
49.323
49.525
49.726
49.926
50.126
50.326
50.525
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

7
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

8
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

9
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

10 °F

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
54.856

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

86



Type N Thermocouple—-°F
Thermoelectric voltage as a function of temperature (°F); reference junctions at 32 °F
(Thermoelectric Voltage in mV)

-450
-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

10

20

30
°F

-4.344
-4.339
-4.330
-4.316
-4.299
-4.277
-4.251
-4.220
-4.185
-4.145
-4.102
-4.054
-4.001
-3.945
-3.884
-3.820
-3.752
-3.679
-3.604
-3.524
-3.441
-3.354
-3.264
-3.171
-3.074
-2.974
-2.871
-2.765
-2.656
-2.544
-2.430
-2.313
-2.193
-2.072
-1.947
-1.821
-1.692
-1.562
-1.430
-1.296
-1.160
-1.023
-0.884
-0.744
-0.603
-0.461
-0.461
-0.318
-0.174
-0.029
0

-4.344
-4.340
-4.331
-4.318
-4.301
-4.279
-4.254
-4.223
-4.189
-4.150
-4.106
-4.059
-4.007
-3.951
-3.891
-3.827
-3.759
-3.687
-3.611
-3.532
-3.449
-3.363
-3.273
-3.180
-3.084
-2.984
-2.881
-2.776
-2.667
-2.556
-2.442
-2.325
-2.206
-2.084
-1.960
-1.834
-1.705
-1.575
-1.443
-1.309
-1.174
-1.037
-0.898
-0.758
-0.617
-0.475
-0.447
-0.304
-0.159
-0.015
1

-4.345
-4.340
-4.332
-4.319
-4.303
-4.282
-4.256
-4.226
-4.192
-4.154
-4.111
-4.064
-4.012
-3.957
-3.897
-3.833
-3.766
-3.694
-3.619
-3.540
-3.458
-3.372
-3.282
-3.189
-3.093
-2.994
-2.892
-2.786
-2.678
-2.567
-2.453
-2.337
-2.218
-2.096
-1.972
-1.846
-1.718
-1.588
-1.456
-1.323
-1.187
-1.050
-0.912
0.772
-0.632
-0.490
-0.433
-0.289
-0.145

0.000

2

-4.345
-4.341
-4.333
-4.321
-4.305
-4.284
-4.259
-4.230
-4.196
-4.158
-4.115
-4.068
-4.017
-3.962
-3.903
-3.840
-3.773
-3.702
-3.627
-3.548
-3.466
-3.380
-3.291
-3.199
-3.103
-3.004
-2.902
-2.797
-2.689
-2.578
-2.465
-2.348
-2.230
-2.108
-1.985
-1.859
-1.731
-1.601
-1.470
-1.336
-1.201
-1.064
-0.926
-0.786
-0.646
-0.504
-0.418
-0.275
-0.131

0.014

3

-4.345
-4.341
-4.334
-4.322
-4.306
-4.286
-4.262
-4.233
-4.199
-4.162
-4.120
-4.073
-4.023
-3.968
-3.909
-3.846
-3.779
-3.709
-3.634
-3.556
-3.474
-3.389
-3.300
-3.208
-3.113
-3.014
-2.912
-2.808
-2.700
-2.589
-2.476
-2.360
-2.242
-2.121
-1.997
-1.872
-1.744
-1.614
-1.483
-1.349
-1.214
-1.078
-0.940
-0.800
-0.660
-0.518
-0.404
-0.260
-0.116

0.029

4

-4.342
-4.335
-4.324
-4.308
-4.288
-4.264
-4.236
-4.203
-4.166
-4.124
-4.078
-4.028
-3.974
-3.915
-3.853
-3.786
-3.716
-3.642
-3.564
-3.483
-3.398
-3.309
-3.218
-3.123
-3.024
-2.923
-2.818
-2.71
-2.601
-2.488
-2.372
-2.254
-2.133
-2.010
-1.884
-1.757
-1.627
-1.496
-1.363
-1.228
-1.092
-0.954
-0.814
-0.674
-0.532
-0.390
-0.246
-0.102

0.043

5

87

-4.342
-4.336
-4.325
-4.310
-4.291
-4.267
-4.239
-4.206
-4.170
-4.128
-4.083
-4.033
-3.979
-3.921
-3.859
-3.793
-3.723
-3.650
-3.572
-3.491
-3.407
-3.318
-3.227
-3.132
-3.034
-2.933
-2.829
-2.722
-2.612
-2.499
-2.384
-2.265
-2.145
-2.022
-1.897
-1.770
-1.640
-1.509
-1.376
-1.242
-1.106
-0.967
-0.828
-0.688
-0.546
-0.375
-0.232
-0.087

0.058

6

-4.343
-4.337
-4.326
-4.312
-4.293
-4.270
-4.242
-4.210
4174
-4.133
-4.088
-4.038
-3.985
-3.927
-3.866
-3.800
-3.730
-3.657
-3.580
-3.499
-3.415
-3.327
-3.236
-3.142
-3.044
-2.943
-2.839
-2.733
-2.623
-2.510
-2.395
-2.277
-2.157
-2.035
-1.910
-1.783
-1.653
-1.522
-1.390
-1.255
-1.119
-0.981
-0.842
-0.702
-0.561
-0.361
-0.217
-0.073

0.072

7

-4.343
-4.337
-4.327
-4.313
-4.295
-4.272
-4.245
-4.213
4177
-4.137
-4.092
-4.043
-3.990
-3.933
-3.872
-3.807
-3.738
-3.665
-3.588
-3.508
-3.424
-3.336
-3.246
-3.151
-3.054
-2.954
-2.850
-2.743
-2.634
-2.522
-2.407
-2.289
-2.169
-2.047
-1.922
-1.795
-1.666
-1.536
-1.403
-1.269
-1.133
-0.995
-0.856
-0.716
-0.575
-0.347
-0.203
-0.058

0.087

8

-4.344
-4.338
-4.329
-4.315
-4.297
-4.275
-4.248
-4.217
-4.181
-4.141
-4.097
-4.049
-3.996
-3.939
-3.878
-3.813
-3.745
-3.672
-3.596
-3.516
-3.432
-3.345
-3.255
-3.161
-3.064
-2.964
-2.860
-2.754
-2.645
-2.533
2418
-2.301
-2.181
-2.059
-1.935
-1.808
-1.679
-1.549
-1.416
-1.282
-1.146
-1.009
-0.870
-0.730
-0.589
-0.332
-0.188
-0.044

0.101

9

-4.344
-4.339
-4.330
-4.316
-4.299
-4.277
-4.251
-4.220
-4.185
-4.145
-4.102
-4.054
-4.001
-3.945
-3.884
-3.820
-3.752
-3.679
-3.604
-3.524
-3.441
-3.354
-3.264
-3.171
-3.074
-2.974
-2.871
-2.765
-2.656
-2.544
-2.430
-2.313
-2.193
-2.072
-1.947
-1.821
-1.692
-1.562
-1.430
-1.296
-1.160
-1.023
-0.884
-0.744
-0.603
-0.318
-0.174
-0.029

0.116

10

-450
-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

10

20

30
°F



°F
40
50
60
70
80
9
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
350
360
370
380
390
400
410
420
430
440
450
460
470
480
490
500
510
520
530
540
550
°F

0
0.116
0.261
0.407
0.555
0.703
0.853
1.004
1.156
1.309
1.463
1.619
1.776
1.934
2.093
2.253
2.415
2,577
2.741
2.906
3.072
3.240
3.408
3.578
3.748
3.920
4.093
4.267
4.442
4618
4.795
4.973
5.152
5.332
9512
5.694
5.877
6.060
6.245
6.430
6.616
6.803
6.991
7.179
7.369
7.559
7.750
7.941
8.134
8.327
8.520
8.715
8.910

0

1
0.130
0.275
0.422
0.570
0.718
0.868
1.019
1171
1.324
1.479
1.635
1.791
1.950
2.109
2.269
2431
2.594
2.758
2.923
3.089
3.257
3.425
3.595
3.766
3.937
4110
4.284
4.459
4.635
4813
4.991
5.170
5.350
5.531
5.712
5.895
6.079
6.263
6.449
6.635
6.822
7.010
7.198
7.388
7.578
7.769
7.960
8.153
8.346
8.540
8.734
8.929

1

2
0.145
0.290
0.437
0.584
0.733
0.883
1.034
1.186
1.340
1.494
1.650
1.807
1.965
2.125
2.285
2.447
2.610
2.774
2.939
3.106
3.273
3.442
3.612
3.783
3.955
4128
4.302
4477
4.653
4.830
5.008
5.188
5.368
5.549
5.731
5.913
6.097
6.282
6.467
6.653
6.841
7.029
7.217
7.407
7.597
7.788
7.980
8.172
8.365
8.559
8.754
8.949

2

Type N Thermocouple-°F
Thermoelectric voltage as a function of temperature (°F); reference junctions at 32 °F
(Thermoelectric Voltage in mV)

3
0.159
0.305
0.451
0.599
0.748
0.898
1.049
1.202
1.355
1.510
1.666
1.823
1.981
2141
2.301
2463
2.626
2.791
2.956
3.123
3.290
3.459
3.629
3.800
3.972
4.145
4.319
4.495
4671
4.848
5.026
5.206
5.386
5.567
5.749
5.932
6.116
6.300
6.486
6.672
6.859
7.047
7.236
7.426
7.616
7.807
7.999
8.191
8.385
8.579
8.773
8.968

3

4
0.174
0.319
0.466
0.614
0.763
0913
1.065
1.217
1.371
1.525
1.682
1.839
1.997
2.157
2.318
2.480
2.643
2.807
2973
3.139
3.307
3.476
3.646
3.817
3.989
4.162
4.337
4512
4,688
4.866
5.044
5.224
5.404
5.585
5.767
5.950
6.134
6.319
6.504
6.691
6.878
7.066
7.255
7.445
7.635
7.826
8.018
8.211
8.404
8.598
8.793
8.988
4

5
0.188
0.334
0.481
0.629
0.778
0.928
1.080
1.232
1.386
1.541
1.697
1.855
2.013
2173
2.334
2.496
2.659
2.824
2.989
3.156
3.324
3.493
3.663
3.834
4.007
4.180
4.354
4.530
4.706
4.884
5.062
5.241
5.422
5.603
5.785
5.968
6.152
6.337
6.523
6.710
6.897
7.085
7.274
7.464
7.654
7.845
8.037
8.230
8.423
8.617
8.812
9.008

5

88

6
0.203
0.349
0.496
0.644
0.793
0.943
1.095
1.248
1.402
1.557
1.713
1.870
2.029
2.189
2.350
2.512
2.676
2.840
3.006
Sl
3.341
3.510
3.680
3.851
4.024
4.197
4.372
4.547
4.724
4.901
5.080
5.259
5.440
5.621
5.804
5.987
6.171
6.356
6.542
6.728
6.916
7.104
7.293
7483
7.673
7.865
8.057
8.249
8.443
8.637
8.832
9.027

6

7
0.217
0.363
0.510
0.659
0.808
0.958
1.110
1.263
1.417
1.572
1.729
1.886
2.045
2.205
2.366
2.528
2.692
2.857
3.022
3.189
3.358
3.527
3.697
3.869
4.041
4.215
4.389
4.565
4.742
4.919
5.098
5.277
5.458
5.639
5.822
6.005
6.189
6.374
6.560
6.747
6.934
7.123
7.312
7.502
7.692
7.884
8.076
8.269
8.462
8.656
8.851
9.047

7

8
0.232
0.378
0.525
0.674
0.823
0.974
1.125
1.278
1.432
1.588
1.744
1.902
2.061
2.221
2.382
2.545
2.708
2.873
3.039
3.206
3.374
3.544
3.714
3.886
4.058
4.232
4.407
4.583
4.759
4.937
5.116
5.295
5476
5.658
5.840
6.024
6.208
6.393
6.579
6.766
6.953
7.142
7.331
7.521
7.1
7.903
8.095
8.288
8.482
8.676
8.871
9.066

8

9
0.246
0.393
0.540
0.688
0.838
0.989
1.141
1.294
1.448
1.603
1.760
1.918
2.077
2.237
2.398
2.561
2.725
2.890
3.056
3.223
3.391
3.561
3.731
3.903
4.076
4.250
4.424
4.600
4777
4.955
5.134
5.314
5.494
5.676
5.858
6.042
6.226
6.411
6.597
6.784
6.972
7.161
7.350
7.540
7.731
7.922
8.114
8.307
8.501
8.695
8.890
9.086

9

10 °F

0.261
0.407
0.555
0.703
0.853
1.004
1.156
1.309
1.463
1.619
1.776
1.934
2.093
2.253
2415
2.577
2.741
2.906
3.072
3.240
3.408
3.578
3.748
3.920
4.093
4.267
4.442
4.618
4.795
4.973
5.152
5.332
5.512
5.694
5.877
6.060
6.245
6.430
6.616
6.803
6.991
7179
7.369
7.559
7.750
7.941
8.134
8.327
8.520
8.715
8.910
9.105
10

40
50
60
70
80
9

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

350

360

370

380

390

400

410

420

430

440

450

460

470

480

490

500

510

520

530

540

550

°F



°F
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
830
890
900
910
920
930
940
950
960
970
980
990
1000
1010
1020
1030
1040
1050
1060
1070
°F

0
9.105
9.302
9.499
9.696
9.895

10.093
10.293
10.493
10.693
10.894
11.096
11.298
11.501
11.704
11.907
12111
12.316
12.521
12.726
12.932
13.139
13.346
13.553
13.760
13.969
14177
14.386
14.595
14.804
15.014
15.225
15.435
15.646
15.857
16.069
16.281
16.493
16.705
16.918
17.131
17.344
17.558
17.772
17.986
18.200
18.414
18.629
18.844
19.059
19.274
19.490
19.705
0

1
9.125
9.321
9.519
9.716
9.914

10.113
10.313
10.513
10.713
10.914
11.116
11.318
11.521
11.724
11.928
12132
12.336
12.542
12.747
12.953
13.159
13.366
13.574
13.781
13.989
14.198
14.407
14.616
14.825
15.035
15.246
15.456
15.667
15.878
16.090
16.302
16.514
16.727
16.939
17.152
17.366
17.579
17.793
18.007
18.221
18.436
18.650
18.865
19.081
19.296
19.511
19.727
1

2
9.145
9.341
9.538
9.736
9.934

10.133
10.333
10.533
10.733
10.934
11.136
11.338
11.541
11.744
11.948
12.152
12.357
12.562
12.768
12.974
13.180
13.387
13.594
13.802
14.010
14.219
14.428
14.637
14.846
15.056
15.267
15.477
15.688
15.900
16.111
16.323
16.535
16.748
16.961
17174
17.387
17.601
17.814
18.028
18.243
18.457
18.672
18.887
19.102
19.317
19.533
19.749
2

Type N Thermocouple-°F
Thermoelectric voltage as a function of temperature (°F); reference junctions at 32 °F
(Thermoelectric Voltage in mV)

3
9.164
9.361
9.558
9.756
9.954

10.153
10.353
10.553
10.753
10.955
11.156
11.359
11.561
11.765
11.968
12173
12.377
12.583
12.788
12.994
13.201
13.408
13.615
13.823
14.031
14.240
14.448
14.658
14.867
15.077
15.288
15.498
15.709
15.921
16.132
16.344
16.557
16.769
16.982
17.195
17.408
17.622
17.836
18.050
18.264
18.479
18.693
18.908
19.124
19.339
19.554
19.770
3

4
9.184
9.381
9.578
9.776
9.974

10.173

10.373

10.573

10.774

10.975

11.177

11.379

11.582

11.785

11.989

12.193

12.398

12.603

12.809

13.015

13.221

13.428

13.636

13.844

14.052

14.260

14.469

14.679

14.888

15.098

15.309

15.520

15.731

15.942

16.154

16.366

16.578

16.790

17.003

17.216

17.430

17.643

17.857

18.071

18.286

18.500

18.715

18.930

19.145

19.360

19.576

19.792

4

5
9.204
9.400
9.598
9.795
9.994

10.193
10.393
10.593
10.794
10.995
11.197
11.399
11.602
11.805
12.009
12.214
12.418
12.624
12.829
13.036
13.242
13.449
13.657
13.864
14.073
14.281
14.490
14.700
14.909
15.119
15.330
15.541
15.752
15.963
16.175
16.387
16.599
16.812
17.025
17.238
17.451
17.665
17.879
18.093
18.307
18.522
18.736
18.951
19.167
19.382
19.598
19.813
5

89

6
9.223
9.420
9.617
9.815

10.014
10.213
10.413
10.613
10.814
11.015
1.217
11.419
11.622
11.826
12.030
12.234
12.439
12.644
12.850
13.056
13.263
13.470
13.677
13.885
14.094
14.302
14.511
14.721
14.930
15.140
15.351
15.562
15.773
15.984
16.196
16.408
16.620
16.833
17.046
17.259
17472
17.686
17.900
18.114
18.328
18.543
18.758
18.973
19.188
19.404
19.619
19.835
6

7
9.243
9.440
9.637
9.835

10.034
10.233
10.433
10.633
10.834
11.035
11.237
11.440
11.643
11.846
12.050
12.255
12.459
12.665
12.871
13.077
13.284
13.491
13.698
13.906
14.114
14.323
14.532
14.742
14.951
15.162
15.372
15.583
15.794
16.005
16.217
16.429
16.642
16.854
17.067
17.280
17.494
17.707
17.921
18.136
18.350
18.565
18.779
18.994
19.210
19.425
19.641
19.857
7

8
9.262
9.459
9.657
9.855

10.054
10.253
10.453
10.653
10.854
11.065
11.257
11.460
11.663
11.867
12.071
12.275
12.480
12.685
12.891
13.098
13.304
13.511
13.719
13.927
14.135
14.344
14.553
14.763
14.972
15.183
15.393
15.604
15.815
16.027
16.238
16.450
16.663
16.875
17.088
17.302
17.515
17.729
17.943
18.157
18.371
18.586
18.801
19.016
19.231
19.447
19.662
19.878
8

9
9.282
9.479
9.677
9.875

10.073
10.273
10.473
10.673
10.874
11.076
11.278
11.480
11.683
11.887
12.091
12.295
12.500
12.706
12.912
13.118
13.325
13.532
13.740
13.948
14.156
14.365
14.574
14.784
14.993
15.204
15.414
15.625
15.836
16.048
16.260
16.472
16.684
16.897
17.110
17.323
17.536
17.750
17.964
18.178
18.393
18.608
18.822
19.037
19.253
19.468
19.684
19.900
9

10 °F

9.302

9.499

9.696

9.895
10.093
10.293
10.493
10.693
10.894
11.096
11.298
11.501
11.704
11.907
12111
12.316
12.521
12.726
12.932
13.139
13.346
13.553
13.760
13.969
14177
14.386
14.595
14.804
15.014
15.225
15.435
15.646
15.857
16.069
16.281
16.493
16.705
16.918
17.131
17.344
17.558
17.772
17.986
18.200
18.414
18.629
18.844
19.059
19.274
19.490
19.705
19.921

10

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
1000
1010
1020
1030
1040
1050
1060
1070
°F



°F
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
1450
1460
1470
1480
1490
1500
1510
1520
1530
1540
1550
1560
1570
1580
1590
°F

0
19.921
20.137
20.353
20.570
20.786
21.003
21.220
21.437
21.654
21.871
22.088
22.305
22.523
22.740
22.958
23.176
23.393
23.611
23.829
24.047
24.265
24.483
24.701
24.919
25.137
25.356
25.574
25.792
26.010
26.229
26.447
26.665
26.883
27.102
27.320
27.538
27.756
27.975
28.193
28.411
28.629
28.847
29.065
29.283
29.501
29.719
29.937
30.154
30.372
30.590
30.807
31.025

0

1
19.943
20.159
20.375
20.591
20.808
21.025
21.241
21.458
21.675
21.892
22.110
22.327
22.544
22.762
22.980
23.197
23.415
23.633
23.851
24.069
24.287
24.505
24.723
24.941
25.159
25.377
25.596
25.814
26.032
26.250
26.469
26.687
26.905
27.124
27.342
27.560
27.778
27.996
28.215
28.433
28.651
28.869
29.087
29.305
29.523
29.741
29.958
30.176
30.394
30.611
30.829
31.047

1

2
19.964
20.181
20.397
20.613
20.830
21.046
21.263
21.480
21.697
21.914
22.131
22.349
22.566
22.784
23.001
23.219
23.437
23.655
23.873
24.091
24.309
24.527
24.745
24.963
25.181
25.399
25.618
25.836
26.054
26.272
26.491
26.709
26.927
27.145
27.364
27.582
27.800
28.018
28.236
28.455
28.673
28.891
29.109
29.327
29.545
29.762
29.980
30.198
30.416
30.633
30.851
31.068

2

Type N Thermocouple-°F
Thermoelectric voltage as a function of temperature (°F); reference junctions at 32 °F
(Thermoelectric Voltage in mV)

3
19.986
20.202
20.418
20.635
20.851
21.068
21.285
21.502
21.719
21.936
22.153
22.370
22.588
22.805
23.023
23.241
23.459
23.676
23.894
24.112
24.330
24.548
24.767
24.985
25.203
25.421
25.639
25.858
26.076
26.294
26.512
26.731
26.949
27.167
27.385
27.604
27.822
28.040
28.258
28.476
28.694
28.912
29.130
29.348
29.566
29.784
30.002
30.220
30.437
30.655
30.873
31.090

3

4
20.008
20.224
20.440
20.656
20.873
21.090
21.306
21.523
21.740
21.958
22175
22.392
22.610
22.827
23.045
23.263
23.480
23.698
23.916
24134
24.352
24.570
24.788
25.007
25.225
25.443
25.661
25.879
26.098
26.316
26.534
26.752
26.971
27.189
27.407
27.625
27.844
28.062
28.280
28.498
28.716
28.934
29.152
29.370
29.588
29.806
30.024
30.242
30.459
30.677
30.894
31.112
4

5
20.029
20.245
20.462
20.678
20.895
21111
21.328
21.545
21.762
21.979
22.197
22414
22.631
22.849
23.067
23.284
23.502
23.720
23.938
24.156
24.374
24.592
24.810
25.028
25.247
25.465
25.683
25.901
26.119
26.338
26.556
26.774
26.993
27.21
27.429
27.647
27.866
28.084
28.302
28.520
28.738
28.956
29.174
29.392
29.610
29.828
30.046
30.263
30.481
30.699
30.916
31.133

5

90

6
20.051
20.267
20.483
20.700
20.916
21.133
21.350
21.567
21.784
22.001
22.218
22.436
22.653
22.871
23.088
23.306
23.524
23.742
23.960
24178
24.396
24.614
24.832
25.050
25.268
25.487
25.705
25.923
26.141
26.360
26.578
26.796
27.014
27.233
27.451
27.669
27.887
28.105
28.324
28.542
28.760
28.978
29.196
29.414
29.632
29.850
30.067
30.285
30.503
30.720
30.938
31.155

6

7
20.072
20.289
20.505
20.721
20.938
21.155
21.371
21.588
21.806
22.023
22.240
22.457
22.675
22.893
23.110
23.328
23.546
23.764
23.982
24.200
24.418
24.636
24.854
25.072
25.290
25.508
25.727
25.945
26.163
26.381
26.600
26.818
27.036
27.254
27.473
27.691
27.909
28.127
28.345
28.564
28.782
29.000
29.218
29.436
29.653
29.871
30.089
30.307
30.524
30.742
30.960
31.177

7

8
20.094
20.310
20.527
20.743
20.960
21.176
21.393
21.610
21.827
22.044
22.262
22.479
22.697
22.914
23.132
23.350
23.568
23.785
24.003
24.221
24.439
24.658
24.876
25.094
25.312
25.530
25.748
25.967
26.185
26.403
26.622
26.840
27.058
27.276
27.495
27.713
27.931
28.149
28.367
28.585
28.803
29.021
29.239
29.457
29.675
29.893
30.111
30.329
30.546
30.764
30.981
31.199

8

9
20.116
20.332
20.548
20.765
20.981
21.198
21.415
21.632
21.849
22.066
22.284
22.501
22.718
22.936
23.154
23.372
23.589
23.807
24.025
24.243
24.461
24.679
24.897
25.116
25.334
25.552
25.770
25.989
26.207
26.425
26.643
26.862
27.080
27.298
27.516
27.735
27.953
28171
28.389
28.607
28.825
29.043
29.261
29.479
29.697
29.915
30.133
30.350
30.568
30.786
31.003
31.220

9

10 °F

20.137
20.353
20.570
20.786
21.003
21.220
21.437
21.654
21.871
22.088
22.305
22.523
22.740
22.958
23.176
23.393
23.611
23.829
24.047
24.265
24.483
24.701
24.919
25137
25.356
25.574
25.792
26.010
26.229
26.447
26.665
26.883
27.102
27.320
27.538
27.756
27.975
28.193
28.411
28.629
28.847
29.065
29.283
29.501
29.719
29.937
30.154
30.372
30.590
30.807
31.025
31.242

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
1450
1460
1470
1480
1490
1500
1510
1520
1530
1540
1550
1560
1570
1580
1590

10 | °F



°F
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
2000
2010
2020
2030
2040
2050
2060
2070
2080
2090
2100
2110
°F

0
31.242
31.459
31.677
31.894
32.111
32.328
32.545
32.761
32.978
33.195
33.411
33.627
33.844
34.060
34.276
34.491
34.707
34.923
35.138
35.353
35.568
35.783
35.998
36.213
36.427
36.641
36.855
37.069
37.283
37.497
37.710
37.923
38.136
38.349
38.562
38.774
38.986
39.198
39.410
39.622
39.833
40.044
40.255
40.466
40.677
40.887
41.097
41.307
41.516
41.725
41.935
42.143
0

1
31.264
31.481
31.698
31.916
32.133
32.350
32.566
32.783
33.000
33.216
33.433
33.649
33.865
34.081
34.297
34.513
34.729
34.944
35.160
35.375
35.590
35.805
36.019
36.234
36.449
36.663
36.877
37.091
37.305
37.518
37.731
37.945
38.158
38.370
38.583
38.795
39.008
39.220
39.431
39.643
39.854
40.066
40.276
40.487
40.698
40.908
41.118
41.328
41.537
41.746
41.955
42.164

1

2
31.286
31.503
31.720
31.937
32.154
32.371
32.588
32.805
33.021
33.238
33.454
33.671
33.887
34.103
34.319
34.535
34.750
34.966
35.181
35.396
35.611
35.826
36.041
36.256
36.470
36.684
36.898
37.112
37.326
37.539
37.753
37.966
38.179
38.392
38.604
38.817
39.029
39.241
39.453
39.664
39.875
40.087
40.297
40.508
40.719
40.929
41139
41.349
41.558
41.767
41.976
42.185

2

Type N Thermocouple-°F
Thermoelectric voltage as a function of temperature (°F); reference junctions at 32 °F
(Thermoelectric Voltage in mV)

3
31.307
31.525
31.742
31.959
32.176
32.393
32.610
32.826
33.043
33.260
33.476
33.692
33.908
34.124
34.340
34.556
34.772
34.987
35.203
35.418
35.633
35.848
36.062
36.277
36.491
36.706
36.920
37.134
37.347
37.561
37.774
37.987
38.200
38.413
38.626
38.838
39.050
39.262
39.474
39.685
39.897
40.108
40.319
40.529
40.740
40.950
41.160
41.370
41.579
41.788
41.997
42.206

3

4
31.329
31.546
31.764
31.981
32.198
32.415
32.631
32.848
33.065
33.281
33.498
33.714
33.930
34.146
34.362
34.578
34.793
35.009
35.224
35.439
35.654
35.869
36.084
36.298
36.513
36.727
36.941
37.155
37.369
37.582
37.795
38.009
38.222
38.434
38.647
38.859
39.071
39.283
39.495
39.706
39.918
40.129
40.340
40.550
40.761
40.971
41.181
41.390
41.600
41.809
42.018
42.227
4

5
31.351
31.568
31.785
32.002
32.219
32.436
32.653
32.870
33.086
33.303
33.519
33.736
33.952
34.168
34.384
34.599
34.815
35.030
35.246
35.461
35.676
35.891
36.105
36.320
36.534
36.748
36.962
37.176
37.390
37.603
37.817
38.030
38.243
38.456
38.668
38.880
39.093
39.304
39.516
39.728
39.939
40.150
40.361
40.571
40.782
40.992
41.202
41.411
41.621
41.830
42.039
42.248

5

91

6
31.373
31.590
31.807
32.024
32.241
32.458
32.675
32.891
33.108
33.325
33.541
33.757
33.973
34.189
34.405
34.621
34.836
35.052
35.267
35.482
35.697
35.912
36.127
36.341
36.556
36.770
36.984
37.198
37.411
37.625
37.838
38.051
38.264
38.477
38.689
38.902
39.114
39.326
39.537
39.749
39.960
40.171
40.382
40.592
40.803
41.013
41.223
41.432
41.642
41.851
42.060
42.269

6

7
31.39%4
31.612
31.829
32.046
32.263
32.480
32.696
32.913
33.130
33.346
33.563
33.779
33.995
34.211
34.427
34.642
34.858
35.073
35.289
35.504
35.719
35.934
36.148
36.363
36.577
36.791
37.005
37.219
37.433
37.646
37.859
38.073
38.285
38.498
38.711
38.923
39.135
39.347
39.558
39.770
39.981
40.192
40.403
40.613
40.824
41.034
41.244
41.453
41.663
41.872
42.081
42.289

7

8
31.416
31.633
31.850
32.068
32.284
32.501
32.718
32.935
33.151
33.368
33.584
33.800
34.016
34.232
34.448
34.664
34.879
35.095
35.310
35.525
35.740
35.955
36.170
36.384
36.599
36.813
37.027
37.240
37.454
37.668
37.881
38.094
38.307
38.519
38.732
38.944
39.156
39.368
39.580
39.791
40.002
40.213
40.424
40.634
40.845
41.055
41.265
41.474
41.684
41.893
42.102
42.310

8

9
31.438
31.655
31.872
32.089
32.306
32.523
32.740
32.956
33.173
33.389
33.606
33.822
34.038
34.254
34.470
34.686
34.901
35.116
35.332
35.547
35.762
35.977
36.191
36.406
36.620
36.834
37.048
37.262
37.475
37.689
37.902
38.115
38.328
38.541
38.753
38.965
39.177
39.389
39.601
39.812
40.023
40.234
40.445
40.655
40.866
41.076
41.286
41.495
41.705
41.914
42123
42.331

9

10 °F

31.459
31.677
31.894
32111
32.328
32.545
32.761
32.978
33.195
33.411
33.627
33.844
34.060
34.276
34.491
34.707
34.923
35.138
35.353
35.568
35.783
35.998
36.213
36.427
36.641
36.855
37.069
37.283
37.497
37.710
37.923
38.136
38.349
38.562
38.774
38.986
39.198
39.410
39.622
39.833
40.044
40.255
40.466
40.677
40.887
41.097
41.307
41.516
41.725
41.935
42.143
42.352

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
2000
2010
2020
2030
2040
2050
2060
2070
2080
2090
2100
2110

10 | °F



°F
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

0
42.352
42.560
42.768
42.976
43.184
43.391
43.598
43.805
44.012
44.218
44.424
44.629
44.835
45.040
45.245
45.449
45.653
45.857
46.060
46.263
46.466
46.668
46.870
47.071
47.272
47.473

1
42.373
42.581
42.789
42.997
43.205
43.412
43.619
43.826
44.032
44.238
44.444
44.650
44.855
45.060
45.265
45.469
45.674
45.877
46.081
46.284
46.486
46.688
46.890
47.092
47.292
47.493

2
42.394
42.602
42.810
43.018
43.225
43.433
43.640
43.846
44.053
44.259
44.465
44.671
44.876
45.081
45.286
45.490
45.694
45.898
46.101
46.304
46.506
46.709
46.910
47.112
47.312
47.513

Type N Thermocouple-°F
Thermoelectric voltage as a function of temperature (°F); reference junctions at 32 °F
(Thermoelectric Voltage in mV)

3
42.415
42.623
42.831
43.039
43.246
43.453
43.660
43.867
44.073
44.280
44.485
44.691
44.896
45101
45.306
45.510
45.714
45918
46.121
46.324
46.527
46.729
46.931
47.132
47.333

4
42435
42.644
42.852
43.059
43.267
43474
43.681
43.888
44,094
44.300
44506
44.712
44917
45122
45.326
45,531
45.735
45938
46.142
46.344
46.547
46.749
46.951
47.152
47.353

5
42.456
42.664
42.872
43.080
43.288
43.495
43.702
43.908
44115
44.321
44.527
44.732
44.937
45142
45.347
45.551
45.755
45.959
46.162
46.365
46.567
46.769
46.971
47.172
47.373

6
42.477
42.685
42.893
43.101
43.308
43.515
43.722
43.929
44135
44.341
44.547
44.753
44.958
45.163
45.367
45.572
45.775
45.979
46.182
46.385
46.587
46.789
46.991
47.192
47.393

7
42.498
42.706
42.914
43122
43.329
43.536
43.743
43.950
44.156
44.362
44.568
44.773
44.978
45183
45.388
45.592
45.796
45.999
46.202
46.405
46.608
46.810
47.011
47.212
47.413

8
42.519
42.727
42.935
43.142
43.350
43.557
43.764
43.970
44177
44.383
44.588
44.794
44.999
45.204
45.408
45.612
45.816
46.020
46.223
46.425
46.628
46.830
47.031
47.232
47.433

9
42.540
42.748
42.956
43.163
43.370
43.578
43.784
43.991
44.197
44.403
44.609
44.814
45.019
45224
45.429
45.633
45.837
46.040
46.243
46.446
46.648
46.850
47.051
47.252
47.453

10 °F

42.560
42.768
42.976
43.184
43.391
43.598
43.805
44.012
44.218
44.424
44.629
44.835
45.040
45.245
45.449
45.653
45.857
46.060
46.263
46.466
46.668
46.870
47.071
47.272
47.473

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

92



Type R Thermocouple-°F
Thermoelectric voltage as a function of temperature (°F); reference junctions at 32 °F
(Thermoelectric Voltage in mV)

-50
-40
-30
-20
-10

10
20
30

-0.210
-0.188
-0.165
-0.141
-0.116
-0.090
-0.090
-0.063
-0.035
-0.006

-0.212
-0.190
-0.167
-0.143
-0.118
-0.092
-0.087
-0.060
-0.032
-0.003

-0.208
-0.185
-0.162
-0.138
-0.113
-0.065
-0.037
-0.009

0.021

-0.210
-0.188
-0.165
0141
-0.116
-0.063
-0.035
-0.006

0.024

-50
-40
-30
-20
-10

10
20
30

110
120
130
140
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

0.024
0.054
0.086
0.118
0.151
0.184
0.218
0.254
0.289
0.326
0.363
0.400
0.439
0478
0.517
0.557
0.598
0.639
0.681
0.723
0.766
0.809
0.853
0.897
0.941
0.986
1.032
1.078
1.124
1171
1.218
1.265
1.313
1.361
1.410
1.459
1.508
1.558
1.607
1.658

0.027
0.057
0.089
0.121
0.154
0.188
0.222
0.257
0.293
0.329
0.366
0.404
0.443
0.482
0.521
0.561
0.602
0.643
0.685
0.727
0.770
0.813
0.857
0.901
0.946
0.991
1.036
1.082
1.129
1.175
1.223
1.270
1.318
1.366
1.415
1.464
1.513
1.563
1.612
1.663

0.051
0.082
0.114
0.147
0.181
0.215
0.250
0.286
0.322
0.359
0.397
0.435
0.474
0.513
0.553
0.594
0.635
0.677
0.719
0.761
0.805
0.848
0.892
0.937
0.982
1.027
1.073
1.119
1.166
1.213
1.261
1.308
1.356
1.405
1.454
1.503
1.553
1.602
1.653
1.703

0.054
0.086
0.118
0.151
0.184
0.218
0.254
0.289
0.326
0.363
0.400
0.439
0.478
0.517
0.557
0.598
0.639
0.681
0.723
0.766
0.809
0.853
0.897
0.941
0.986
1.032
1.078
1.124
1.171
1.218
1.265
1.313
1.361
1.410
1.459
1.508
1.568
1.607
1.658
1.708

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
350
360
370
380
390
400
410
420
430




°F
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
70
720
730
740
750
760
770
780
790
800
810
820
830
840
850
860
870
880
890
900
910
920
930
940
950
°F

0
1.708
1.759
1.810
1.861
1.913
1.965
2.017
2.070
2122
2175
2.229
2.282
2.336
2.390
2.444
2.498
2.553
2.608
2.663
2.718
2.773
2.829
2.885
2.941
2.997
3.054
3.110
3.167
3.224
3.281
3.339
3.396
3.454
Si5]l2
3.570
3.628
3.686
3.745
3.803
3.862
3.921
3.980
4.040
4.099
4.159
4.219
4.279
4.339
4.399
4.459
4.520
4.580

0

1
1.713
1.764
1.815
1.867
1.918
1.970
2.022
2.075
2.128
2.181
2.234
2.287
2.341
2.395
2.449
2.504
2.558
2,613
2.668
2.724
2.779
2.835
2.891
2.947
3.003
3.059
3.116
3.173
3.230
3.287
3.344
3.402
3.460
3.517
3.576
3.634
3.692
3.751
3.809
3.868
3.927
3.986
4.046
4.105
4.165
4.225
4.285
4.345
4.405
4.465
4.526
4.586

1

2
1.718
1.769
1.820
1.872
1.923
1.975
2.028
2.080
2133
2.186
2.239
2.293
2.347
2.401
2455
2.509
2.564
2,619
2.674
2.729
2.785
2.840
2.896
2.952
3.009
3.065
3.122
3.179
3.236
3.293
3.350
3.408
3.465
3:523
3.581
3.640
3.698
3.757
3.815
3.874
3.933
3.992
4.052
4111
4171
4.231
4.291
4.351
4411
4.471
4.532
4.593

2

Type R Thermocouple-°F
Thermoelectric voltage as a function of temperature (°F); reference junctions at 32 °F
(Thermoelectric Voltage in mV)

3
1.723
1.774
1.825
1.877
1.929
1.981
2.033
2.085
2138
2.191
2.245
2.298
2.352
2.406
2460
2.515
2.569
2.624
2.679
2.735
2.790
2.846
2.902
2.958
3.014
3.071
3.127
3.184
3.241
3.298
3.356
3.413
3.471
3.529
3.587
3.645
3.704
3.762
3.821
3.880
3.939
3.998
4.058
417
4177
4.237
4.297
4.357
4.417
4.477
4.538
4.599

3

4
1.728
1.779
1.831
1.882
1.934
1.986
2.038
2.091
2.144
2.197
2.250
2.304
2.357
2411
2.466
2.520
2.575
2.630
2.685
2.740
2.796
2.851
2.907
2.964
3.020
3.076
3.133
3.190
3.247
3.304
3.362
3.419
3477
31585
3.593
3.651
3.710
3.768
3.827
3.886
3.945
4.004
4.064
4123
4.183
4.243
4.303
4.363
4.423
4.483
4.544
4.605
4

5
1.733
1.784
1.836
1.887
1.939
1.991
2.043
2.096
2.149
2.202
2.255
2.309
2.363
2.417
241
2.526
2.580
2.635
2.690
2.746
2.801
2.857
2.913
2.969
3.026
3.082
3.139
3.196
3.253
3.310
3.367
3.425
3.483
3.541
3.599
3.657
3.716
3.774
3.833
3.892
3.951
4.010
4.069
4.129
4.189
4.249
4.309
4.369
4.429
4.489
4.550
4.611

5

94

6
1.739
1.790
1.841
1.892
1.944
1.996
2.049
2.101
2.154
2.207
2.261
2.314
2.368
2422
2477
2.531
2.586
2.641
2.696
2.751
2.807
2.863
2.919
2.975
3.031
3.088
3.144
3.201
3.258
3.316
3.373
3.431
3.489
3.546
3.605
3.663
3.721
3.780
3.839
3.898
3.957
4.016
4.075
4.135
4.195
4.255
4.315
4.375
4.435
4.495
4.556
4.617

6

7
1.744
1.795
1.846
1.898
1.949
2.002
2.054
2.107
2.159
2.213
2.266
2.320
2.374
2.428
2.482
2.537
2.591
2.646
2.701
2.757
2.812
2.868
2.924
2.980
3.037
3.093
3.150
3.207
3.264
3.321
3.379
3.437
3.494
81552
3.610
3.669
3.727
3.786
3.845
3.904
3.963
4.022
4.081
4.141
4.201
4.261
4.321
4.381
4.441
4.502
4.562
4.623

7

8
1.749
1.800
1.851
1.903
1.955
2.007
2.059
2112
2.165
2.218
2.271
2.325
2.379
2433
2.487
2.542
2.597
2.652
2.707
2.762
2.818
2.874
2.930
2.986
3.042
3.099
3.156
3.213
3.270
3.327
3.385
3.442
3.500
3.558
3.616
3.675
3.733
3.792
3.851
3.909
3.969
4.028
4.087
4.147
4.207
4.267
4.327
4.387
4.447
4.508
4.568
4.629

8

9
1.754
1.805
1.856
1.908
1.960
2.012
2.064
2117
2170
2.223
2.277
2.330
2.384
2438
2493
2.547
2.602
2.657
2.713
2.768
2.824
2.879
2.935
2.992
3.048
3.105
3.161
3.218
3.276
3.333
3.390
3.448
3.506
3.564
3.622
3.680
3.739
3.798
3.856
Sl
3.975
4.034
4.093
4.153
4.213
4273
4.333
4.393
4.453
4.514
4.574
4.635

9

10 °F

1.759
1.810
1.861
1.913
1.965
2.017
2.070
2122
2175
2.229
2.282
2.336
2.390
2.444
2498
2.553
2.608
2.663
2.718
2.773
2.829
2.885
2.941
2.997
3.054
3.110
3.167
3.224
3.281
3.339
3.396
3.454
3.512
3.570
3.628
3.686
3.745
3.803
3.862
3.921
3.980
4.040
4.099
4.159
4.219
4.279
4.339
4.399
4.459
4.520
4.580
4.641

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
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°F
960
970
980
990
1000
1010
1020
1030
1040
1050
1060
1070
1080
1090
1100
110
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
1450
1460
1470
°F

0
4.641
4.702
4.763
4.824
4.886
4.947
5.009
5.071
5.133
5.195
5.257
5.320
5.382
5.445
5.508
5.571
5.634
5.697
5.761
5.824
5.888
5.952
6.016
6.080
6.144
6.209
6.273
6.338
6.403
6.468
6.533
6.598
6.664
6.730
6.795
6.861
6.927
6.994
7.060
7.126
7.193
7.260
7.327
7.394
7.461
7.529
7.596
7.664
7.732
7.800
7.868
7.936

0

1
4.647
4.708
4.769
4.831
4.892
4.954
5.015
5.077
5.139
5.201
5.264
5.326
5.389
5.451
5.514
5.577
5.640
5.704
5.767
5.831
5.894
5.958
6.022
6.086
6.151
6.215
6.280
6.345
6.409
6.474
6.540
6.605
6.671
6.736
6.802
6.868
6.934
7.000
7.067
7.133
7.200
7.267
7.334
7401
7.468
7.535
7.603
7.671
7.739
7.807
7.875
7.943

1

2
4.653
4.714
4775
4.837
4.898
4.960
5.021
5.083
5.145
5.207
5.270
5.332
5.395
5.458
5.520
5.583
5.647
5.710
5.773
5.837
5.901
5.965
6.029
6.093
6.157
6.222
6.286
6.351
6.416
6.481
6.546
6.612
6.677
6.743
6.809
6.874
6.941
7.007
7.073
7.140
7.206
7.273
7.340
7.407
7.475
7.542
7.610
7677
7.745
7.813
7.882
7.950

2

Type R Thermocouple-°F
Thermoelectric voltage as a function of temperature (°F); reference junctions at 32 °F
(Thermoelectric Voltage in mV)

3
4.659
4.720
4.782
4.843
4.904
4.966
5.028
5.090
5.152
5.214
5.276
5.338
5.401
5.464
5.527
5.590
5.653
5.716
5.780
5.843
5.907
5.971
6.035
6.099
6.164
6.228
6.293
6.358
6.422
6.488
6.553
6.618
6.684
6.749
6.815
6.881
6.947
7.013
7.080
7.146
7.213
7.280
7.347
7.414
7.481
7.549
7.616
7.684
7.752
7.820
7.888
7.957

3

4
4.666
4.727
4788
4.849
4910
4972
5.034
5.096
5.158
5.220
5.282
5.345
5.407
5.470
5.533
5.596
5.659
5.723
5.786
5.850
5.913
5.977
6.041
6.106
6.170
6.235
6.299
6.364
6.429
6.494
6.559
6.625
6.690
6.756
6.822
6.888
6.954
7.020
7.086
7.153
7.220
7.287
7.354
7421
7.488
7.556
7.623
7.691
7.759
7.827
7.895
7.964
4

5
4.672
4.733
4.794
4.855
4917
4978
5.040
5.102
5.164
5.226
5.289
51391
5.414
5.476
5.539
5.602
5.666
5.729
5.792
5.856
5.920
5.984
6.048
6.112
6.176
6.241
6.306
6.370
6.435
6.501
6.566
6.631
6.697
6.762
6.828
6.894
6.960
7.027
7.093
7.160
7.226
7.293
7.360
7428
7.495
7.562
7.630
7.698
7.766
7.834
7.902
7.970

5

95

6
4.678
4.739
4.800
4.861
4.923
4.984
5.046
5.108
5.170
5.232
5.295
5.357
5.420
5.483
5.546
5.609
5.672
91785
5.799
5.862
5.926
5.990
6.054
6.119
6.183
6.247
6.312
6.377
6.442
6.507
6.572
6.638
6.703
6.769
6.835
6.901
6.967
7.033
7.100
7.166
7.233
7.300
7.367
7434
7.502
7.569
7.637
7.705
7.772
7.841
7.909
7.977

6

7
4.684
4.745
4.806
4.867
4.929
4.991
5.052
5.114
5.176
5.239
5.301
5.364
5.426
5.489
5.552
5.615
5.678
5.742
5.805
5.869
5.933
5.997
6.061
6.125
6.189
6.254
6.319
6.383
6.448
6.514
6.579
6.644
6.710
6.776
6.841
6.908
6.974
7.040
7.106
7173
7.240
7.307
7.374
7441
7.508
7.576
7.644
7.711
7.779
7.847
7.916
7.984

7

8
4.690
4.751
4812
4.874
4.935
4.997
5.059
5121
5.183
5.245
5.307
5.370
5.432
5.495
5.558
5.621
5.685
5.748
5.812
5.875
5.939
6.003
6.067
6.131
6.196
6.260
6.325
6.390
6.455
6.520
6.585
6.651
6.716
6.782
6.848
6.914
6.980
7.047
713
7.180
7.247
7.313
7.381
7.448
7.515
7.583
7.650
7.718
7.786
7.854
7.922
7.991

8

9
4.696
4.757
4818
4.880
4.941
5.003
5.065
5.127
5.189
5.251
5.313
5.376
5.439
5.502
5.565
5.628
5.691
5.754
5.818
5.882
5.945
6.009
6.074
6.138
6.202
6.267
6.332
6.396
6.461
6.527
6.592
6.657
6.723
6.789
6.855
6.921
6.987
7.053
7120
7.186
7.253
7.320
7.387
7.454
7.522
7.589
7.657
1.725
7.793
7.861
7.929
7.998

9

10 °F

4.702
4.763
4.824
4.886
4.947
5.009
5.071
5.133
5.195
5.257
5.320
5.382
5.445
5.508
5.571
5.634
5.697
5.761
5.824
5.888
5.952
6.016
6.080
6.144
6.209
6.273
6.338
6.403
6.468
6.533
6.598
6.664
6.730
6.795
6.861
6.927
6.994
7.060
7.126
7.193
7.260
7.327
7.394
7.461
7.529
7.596
7.664
7.732
7.800
7.868
7.936
8.005
10

960
970
980
990
1000
1010
1020
1030
1040
1050
1060
1070
1080
1090
1100
1110
1120
1130
1140
1150
1160
170
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
1450
1460
1470
°F



°F
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
°F

0
8.005
8.073
8.142
8.211
8.280
8.349
8.418
8.488
8.557
8.627
8.697
8.767
8.837
8.908
8.978
9.049
9.120
9.191
9.262
9.333
9.404
9.476
9.547
9.619
9.691
9.763
9.835
9.908
9.980

10.053
10.126
10.198
10.271
10.345
10.418
10.491
10.565
10.638
10.712
10.786
10.860
10.934
11.009
11.083
11.158
11.233
11.307
11.382
11.457
11.533
11.608
11.683
0

1
8.011
8.080
8.149
8.218
8.287
8.356
8.425
8.495
8.564
8.634
8.704
8.774
8.844
8.915
8.985
9.056
9.127
9.198
9.269
9.340
9.411
9.483
9.555
9.626
9.698
9.770
9.843
9.915
9.987

10.060
10.133
10.206
10.279
10.352
10.425
10.499
10.572
10.646
10.720
10.794
10.868
10.942
11.016
11.091
11.165
11.240
11.315
11.390
11.465
11.540
11.615
11.691
1

2
8.018
8.087
8.156
8.225
8.294
8.363
8.432
8.502
8.571
8.641
8.711
8.781
8.852
8.922
8.992
9.063
9.134
9.205
9.276
9.347
9.419
9.490
9.562
9.634
9.706
9.778
9.850
9.922
9.995

10.067
10.140
10.213
10.286
10.359
10.433
10.506
10.580
10.653
10.727
10.801
10.875
10.949
11.024
11.098
11.173
11.247
11.322
11.397
11.472
11.548
11.623
11.698
2

Type R Thermocouple-°F
Thermoelectric voltage as a function of temperature (°F); reference junctions at 32 °F
(Thermoelectric Voltage in mV)

3
8.025
8.094
8.163
8.232
8.301
8.370
8.439
8.509
8.578
8.648
8.718
8.788
8.859
8.929
8.999
9.070
9.141
9.212
9.283
9.354
9.426
9.497
9.569
9.641
9.713
9.785
9.857
9.929

10.002
10.075
10.147
10.220
10.293
10.367
10.440
10.513
10.587
10.661
10.734
10.808
10.883
10.957
11.031
11.106
11.180
11.255
11.330
11.405
11.480
11.555
11.631
11.706
3

4
8.032
8.101
8.169
8.238
8.308
8.377
8.446
8.516
8.585
8.655
8.725
8.795
8.866
8.936
9.007
9.077
9.148
9.219
9.290
9.361
9.433
9.504
9.576
9.648
9.720
9.792
9.864
9.937

10.009

10.082

10.155

10.228

10.301

10.374

10.447

10.521

10.594

10.668

10.742

10.816

10.890

10.964

11.039

11.113

11.188

11.262

11.337

11.412

11.487

11.563

11.638

11.714

4

5
8.039
8.108
8.176
8.245
8.314
8.384
8.453
8.523
8.592
8.662
8.732
8.802
8.873
8.943
9.014
9.084
9.155
9.226
9.297
9.369
9.440
9.512
9.583
9.655
9.727
9.799
9.872
9.944

10.016
10.089
10.162
10.235
10.308
10.381
10.455
10.528
10.602
10.675
10.749
10.823
10.897
10.972
11.046
11.121
11.195
11.270
11.345
11.420
11.495
11.570
11.646
11.721
5

96

6
8.046
8.114
8.183
8.252
8.321
8.391
8.460
8.530
8.599
8.669
8.739
8.809
8.880
8.950
9.021
9.091
9.162
9.233
9.304
9.376
9.447
9.519
9.590
9.662
9.734
9.806
9.879
9.951

10.024
10.096
10.169
10.242
10.315
10.389
10.462
10.535
10.609
10.683
10.757
10.831
10.905
10.979
11.0563
11.128
11.203
11.277
11.352
11.427
11.502
11.578
11.653
11.729
6

7
8.053
8.121
8.190
8.259
8.328
8.398
8.467
8.537
8.606
8.676
8.746
8.816
8.887
8.957
9.028
9.098
9.169
9.240
9.312
9.383
9.454
9.526
9.598
9.670
9.742
9.814
9.886
9.958

10.031
10.104
10177
10.250
10.323
10.396
10.469
10.543
10.616
10.690
10.764
10.838
10.912
10.986
11.061
11.135
11.210
11.285
11.360
11.435
11.510
11.585
11.661
11.736
7

8
8.059
8.128
8.197
8.266
8.335
8.405
8.474
8.544
8.613
8.683
8.753
8.823
8.894
8.964
9.035
9.106
9.176
9.248
9.319
9.390
9.461
9.533
9.605
9.677
9.749
9.821
9.893
9.966

10.038
10.111
10.184
10.257
10.330
10.403
10.477
10.550
10.624
10.698
10.771
10.845
10.920
10.994
11.068
11.143
11.218
11.292
11.367
11.442
11.518
11.593
11.668
11.744
8

9
8.066
8.135
8.204
8.273
8.342
8.411
8.481
8.551
8.620
8.690
8.760
8.830
8.901
8.971
9.042
9.113
9.184
9.255
9.326
9.397
9.469
9.540
9.612
9.684
9.756
9.828
9.900
9.973

10.046
10.118
10.191
10.264
10.337
10.411
10.484
10.557
10.631
10.705
10.779
10.853
10.927
11.001
11.076
11.150
11.225
11.300
11.375
11.450
11.525
11.600
11.676
11.751

9

10 °F

8.073
8.142
8.211
8.280
8.349
8.418
8.488
8.557
8.627
8.697
8.767
8.837
8.908
8.978
9.049
9.120
9.191
9.262
9.333
9.404
9.476
9.547
9.619
9.691
9.763
9.835
9.908
9.980
10.053
10.126
10.198
10.271
10.345
10.418
10.491
10.565
10.638
10.712
10.786
10.860
10.934
11.009
11.083
11.158
11.233
11.307
11.382
11.457
11.533
11.608
11.683
11.759
10

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
°F



°F
2000
2010
2020
2030
2040
2050
2060
2070
2080
2090
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
2500
2510
°F

0
11.759
11.835
11.910
11.986
12.062
12.138
12.214
12.291
12.367
12.443
12.520
12.597
12.673
12.750
12.827
12.904
12.981
13.058
13.135
13.213
13.290
13.367
13.445
13.522
13.600
13.677
13.755
13.833
13.911
13.989
14.066
14.144
14.222
14.300
14.379
14.457
14.535
14.613
14.691
14.770
14.848
14.926
15.005
15.083
15.161
15.240
15.318
15.397
15.475
15.553
15.632
15.710

0

1
11.766
11.842
11.918
11.994
12.070
12.146
12.222
12.298
12.375
12.451
12.528
12.604
12.681
12.758
12.835
12.912
12.989
13.066
13.143
13.220
13.298
13.375
13.452
13.530
13.608
13.685
13.763
13.841
13.919
13.996
14.074
14.152
14.230
14.308
14.386
14.465
14.543
14.621
14.699
14.777
14.856
14.934
15.012
15.091
15.169
15.248
15.326
15.404
15.483
15.561
15.640
15.718

1

2
1.774
11.850
11.925
12.001
12.077
12.153
12.230
12.306
12.382
12.459
12.535
12.612
12.689
12.765
12.842
12.919
12.996
13.073
13.151
13.228
13.305
13.383
13.460
13.538
13.615
13.693
13.771
13.848
13.926
14.004
14.082
14.160
14.238
14.316
14.394
14472
14.551
14.629
14.707
14.785
14.864
14.942
15.020
15.099
15177
15.255
15.334
15.412
15.491
15.569
15.648
15.726

2

Type R Thermocouple-°F
Thermoelectric voltage as a function of temperature (°F); reference junctions at 32 °F
(Thermoelectric Voltage in mV)

3
11.782
11.857
11.933
12.009
12.085
12.161
12.237
12.313
12.390
12.466
12.543
12.620
12.696
12.773
12.850
12.927
13.004
13.081
13.158
13.236
13.313
13.390
13.468
13.545
13.623
13.701
13.778
13.856
13.934
14.012
14.090
14.168
14.246
14.324
14.402
14.480
14.558
14.637
14.715
14.793
14.871
14.950
15.028
15.106
15.185
15.263
15.342
15.420
15.499
15.577
15.655
15.734

3

4
11.789
11.865
11.941
12.016
12.092
12.169
12.245
12.321
12.398
12474
12.551
12.627
12.704
12.781
12.858
12.935
13.012
13.089
13.166
13.243
13.321
13.398
13.476
13.553
13.631
13.709
13.786
13.864
13.942
14.020
14.098
14176
14.254
14.332
14.410
14.488
14.566
14.644
14.723
14.801
14.879
14.958
15.036
15.114
15.193
15.271
15.349
15.428
15.506
15.585
15.663
15.742
4

5
1.797
11.872
11.948
12.024
12.100
12.176
12.252
12.329
12.4056
12.482
12.558
12.635
12.712
12.788
12.865
12.942
13.019
13.097
13174
13.251
13.329
13.406
13.483
13.561
13.639
13.716
13.794
13.872
13.950
14.028
14.105
14.183
14.261
14.340
14.418
14.496
14.574
14.652
14.730
14.809
14.887
14.965
15.044
15.122
15.200
15.279
15.357
15.436
15.514
15.593
15.671
15.750

5

97

6
11.804
11.880
11.956
12.032
12.108
12.184
12.260
12.336
12413
12.489
12.566
12.643
12.719
12.796
12.873
12.950
13.027
13.104
13.182
13.259
13.336
13414
13.491
13.569
13.646
13.724
13.802
13.880
13.957
14.035
14.113
14.191
14.269
14.347
14.425
14.504
14.582
14.660
14.738
14.817
14.895
14.973
15.052
15.130
15.208
15.287
15.365
15.444
15.522
15.601
15.679
15.758

6

7
11.812
11.888
11.963
12.039
12.115
12191
12.268
12.344
12.420
12.497
12.574
12.650
12.727
12.804
12.881
12.958
13.035
13.112
13.189
13.267
13.344
13.421
13.499
13.577
13.654
13.732
13.810
13.887
13.965
14.043
14.121
14.199
14.277
14.355
14.433
14.511
14.590
14.668
14.746
14.824
14.903
14.981
15.059
15.138
15.216
15.295
15.373
15.451
15.530
15.608
15.687
15.765

7

8
11.819
11.895
11.971
12.047
12.123
12.199
12.275
12.352
12.428
12.505
12.581
12.658
12.735
12.812
12.889
12.966
13.043
13.120
13.197
13.274
13.352
13.429
13.507
13.584
13.662
13.740
13.817
13.895
13.973
14.051
14.129
14.207
14.285
14.363
14.441
14.519
14.597
14.676
14.754
14.832
14.911
14.989
15.067
15.146
15.224
15.302
15.381
15.459
15.538
15.616
15.695
15.773

8

9
11.827
11.903
11.979
12.054
12.131
12.207
12.283
12.359
12.436
12.512
12.589
12.666
12.742
12.819
12.896
12.973
13.050
13.128
13.205
13.282
13.359
13.437
13.514
13.592
13.670
13.747
13.825
13.903
13.981
14.059
14.137
14.215
14.293
14.371
14.449
14.527
14.605
14.683
14.762
14.840
14.918
14.997
15.075
15.153
15.232
15.310
15.389
15.467
15.546
15.624
15.703
15.781

9

10 °F

11.835
11.910
11.986
12.062
12.138
12.214
12.291
12.367
12.443
12.520
12.597
12.673
12.750
12.827
12.904
12.981
13.058
13.135
13.213
13.290
13.367
13.445
13.522
13.600
13.677
13.755
13.833
13.911
13.989
14.066
14.144
14.222
14.300
14.379
14.457
14.535
14.613
14.691
14.770
14.848
14.926
15.005
15.083
15.161
15.240
15.318
15.397
15.475
15.553
15.632
15.710
15.789
10

2000
2010
2020
2030
2040
2050
2060
2070
2080
2090
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
2500
2510
°F



°F
2520
2530
2540
2550
2560
2570
2580
2590
2600
2610
2620
2630
2640
2650
2660
2670
2680
2690
2700
2710
2720
2730
2740
2750
2760
2770
2780
2790
2800
2810
2820
2830
2840
2850
2860
2870
2880
2890
2900
2910
2920
2930
2940
2950
2960
2970
2980
2990
3000
3010
3020
3030
°F

0
15.789
15.867
15.946
16.024
16.103
16.181
16.260
16.338
16.417
16.495
16.574
16.652
16.731
16.809
16.887
16.966
17.044
17.122
17.200
17.279
17.357
17.435
17.513
17.591
17.669
17.747
17.825
17.903
17.981
18.059
18.137
18.214
18.292
18.369
18.447
18.524
18.602
18.679
18.756
18.834
18.911
18.988
19.065
19.141
19.218
19.295
19.372
19.448
19.525
19.601
19.677
19.753

0

1
15.797
15.875
15.954
16.032
16.111
16.189
16.268
16.346
16.425
16.503
16.582
16.660
16.738
16.817
16.895
16.973
17.052
17.130
17.208
17.286
17.365
17.443
17.521
17.599
17.677
17.755
17.833
17.911
17.989
18.067
18.144
18.222
18.300
18.377
18.455
18.532
18.610
18.687
18.764
18.841
18.918
18.995
19.072
19.149
19.226
19.303
19.379
19.456
19.532
19.609
19.685
19.761

1

2
15.805
15.883
15.962
16.040
16.119
16.197
16.276
16.354
16.432
16.511
16.589
16.668
16.746
16.825
16.903
16.981
17.060
17.138
17.216
17.294
17.373
17.451
17.529
17.607
17.685
17.763
17.841
17.919
17.997
18.074
18.152
18.230
18.307
18.385
18.462
18.540
18.617
18.695
18.772
18.849
18.926
19.003
19.080
19.157
19.234
19.310
19.387
19.463
19.540
19.616
19.692
19.769

2

Type R Thermocouple-°F
Thermoelectric voltage as a function of temperature (°F); reference junctions at 32 °F
(Thermoelectric Voltage in mV)

3
15.812
15.891
15.969
16.048
16.126
16.205
16.283
16.362
16.440
16.519
16.597
16.676
16.754
16.832
16.911
16.989
17.067
17.146
17.224
17.302
17.380
17.458
17.537
17.615
17.693
17.771
17.849
17.926
18.004
18.082
18.160
18.238
18.315
18.393
18.470
18.548
18.625
18.702
18.779
18.857
18.934
19.011
19.088
19.165
19.241
19.318
19.395
19.471
19.547
19.624
19.700
19.776

3

4
15.820
15.899
15.977
16.056
16.134
16.213
16.291
16.370
16.448
16.527
16.605
16.683
16.762
16.840
16.919
16.997
17.075
17.154
17.232
17.310
17.388
17.466
17.544
17.622
17.700
17.778
17.856
17.934
18.012
18.090
18.168
18.245
18.323
18.400
18.478
18.555
18.633
18.710
18.787
18.864
18.941
19.018
19.095
19.172
19.249
19.326
19.402
19.479
19.555
19.631
19.708
19.784
4

5
15.828
15.907
15.985
16.064
16.142
16.221
16.299
16.378
16.456
16.534
16.613
16.691
16.770
16.848
16.926
17.005
17.083
17.161
17.240
17.318
17.396
17.474
17.552
17.630
17.708
17.786
17.864
17.942
18.020
18.098
18.175
18.253
18.331
18.408
18.486
18.563
18.640
18.718
18.795
18.872
18.949
19.026
19.103
19.180
19.257
19.333
19.410
19.486
19.563
19.639
19.715
19.791

5

98

6
15.836
15.915
15.993
16.071
16.150
16.228
16.307
16.385
16.464
16.542
16.621
16.699
16.778
16.856
16.934
17.013
17.091
17.169
17.247
17.326
17.404
17.482
17.560
17.638
17.716
17.794
17.872
17.950
18.028
18.105
18.183
18.261
18.338
18.416
18.493
18.571
18.648
18.725
18.803
18.880
18.957
19.034
19.111
19.188
19.264
19.341
19.418
19.494
19.570
19.647
19.723
19.799

6

7
15.844
15.922
16.001
16.079
16.158
16.236
16.315
16.393
16.472
16.550
16.629
16.707
16.785
16.864
16.942
17.020
17.099
17477
17.255
17.333
17.412
17.490
17.568
17.646
17.724
17.802
17.880
17.958
18.035
18.113
18.191
18.269
18.346
18.424
18.501
18.579
18.656
18.733
18.810
18.887
18.965
19.042
19.118
19.195
19.272
19.349
19.425
19.502
19.578
19.654
19.730
19.807

7

8
15.852
15.930
16.009
16.087
16.166
16.244
16.323
16.401
16.480
16.558
16.636
16.715
16.793
16.872
16.950
17.028
17.107
17.185
17.263
17.341
17.419
17.498
17.576
17.654
17.732
17.810
17.888
17.965
18.043
18.121
18.199
18.276
18.354
18.431
18.509
18.586
18.664
18.741
18.818
18.895
18.972
19.049
19.126
19.203
19.280
19.356
19.433
19.509
19.586
19.662
19.738
19.814

8

9
15.860
15.938
16.017
16.095
16.174
16.252
16.330
16.409
16.487
16.566
16.644
16.723
16.801
16.879
16.958
17.036
17.114
17.193
17.271
17.349
17.427
17.505
17.583
17.661
17.739
17.817
17.895
17.973
18.051
18.129
18.206
18.284
18.362
18.439
18.517
18.594
18.671
18.749
18.826
18.903
18.980
19.057
19.134
19.211
19.287
19.364
19.440
19.517
19.593
19.670
19.746
19.822

9

10 °F

15.867
15.946
16.024
16.103
16.181
16.260
16.338
16.417
16.495
16.574
16.652
16.731
16.809
16.887
16.966
17.044
17.122
17.200
17.279
17.357
17.435
17.513
17.591
17.669
17.747
17.825
17.903
17.981
18.059
18.137
18.214
18.292
18.369
18.447
18.524
18.602
18.679
18.756
18.834
18.911
18.988
19.065
19.141
19.218
19.295
19.372
19.448
19.525
19.601
19.677
19.753
19.829
10

2520
2530
2540
2550
2560
2570
2580
2590
2600
2610
2620
2630
2640
2650
2660
2670
2680
2690
2700
2710
2720
2730
2740
2750
2760
2770
2780
2790
2800
2810
2820
2830
2840
2850
2860
2870
2880
2890
2900
2910
2920
2930
2940
2950
2960
2970
2980
2990
3000
3010
3020
3030
°F



°F
3040
3050
3060
3070
3080
3090
3100
3110
3120
3130
3140
3150
3160
3170
3180
3190
3200
3210
°F

0
19.829
19.906
19.981
20.056
20.132
20.207
20.281
20.356
20.430
20.503
20.576
20.649
20.721
20.792
20.863
20.933
21.003
21.071

0

1
19.837
19.913
19.989
20.064
20.139
20.214
20.289
20.363
20.437
20.510
20.583
20.656
20.728
20.799
20.870
20.940
21.010
21.078

1

2
19.845
19.920
19.996
20.072
20.147
20.222
20.296
20.371
20.444
20.518
20.591
20.663
20.735
20.806
20.877
20.947
21.016
21.085

2

Type R Thermocouple-°F
Thermoelectric voltage as a function of temperature (°F); reference junctions at 32 °F
(Thermoelectric Voltage in mV)

3
19.852
19.928
20.004
20.079
20.154
20.229
20.304
20.378
20.452
20.525
20.598
20.670
20.742
20.813
20.884
20.954
21.023
21.092

3

4
19.860
19.936
20.011
20.087
20.162
20.237
20.311
20.385
20.459
20.532
20.605
20.678
20.749
20.821
20.891
20.961
21.030
21.099
4

5
19.867
19.943
20.019
20.094
20.169
20.244
20.319
20.393
20.466
20.540
20.612
20.685
20.756
20.828
20.898
20.968
21.037

5

99

6
19.875
19.951
20.026
20.102
20.177
20.252
20.326
20.400
20.474
20.547
20.620
20.692
20.764
20.835
20.905
20.975
21.044

6

7
19.882
19.958
20.034
20.109
20.184
20.259
20.333
20.407
20.481
20.554
20.627
20.699
20.771
20.842
20.912
20.982
21.051

7

8
19.890
19.966
20.041
20.117
20.192
20.266
20.341
20.415
20.488
20.562
20.634
20.706
20.778
20.849
20.919
20.989
21.058

9
19.898
19.973
20.049
20.124
20.199
20.274
20.348
20.422
20.496
20.569
20.641
20.714
20.785
20.856
20.926
20.996
21.065

10 °F

19.905
19.981
20.056
20.132
20.207
20.281
20.356
20.430
20.503
20.576
20.649
20.721
20.792
20.863
20.933
21.003
21.071

10

3040
3050
3060
3070
3080
3090
3100
3110
3120
3130
3140
3150
3160
3170
3180
3190
3200
3210
°F



Type S Thermocouple—-°F
Thermoelectric voltage as a function of temperature (°F); reference junctions at 32 °F
(Thermoelectric Voltage in mV)

-50 | -0.218 | -0.220 | -0.222 | -0.224 | -0.227 | -0.229 | -0.231 | -0.233  -0.236 -50
-40 | -0.194 | -0.197 | -0.199 | -0.201 | -0.204 -0.206 -0.208 -0.211 -0.213 -0.215 -0.218 -40
-30 | -0.170 | -0.173 | -0.175 | -0.178 | -0.180 | -0.182  -0.185 -0.187 -0.190 -0.192 -0.194  -30
-20 | -0.145 | -0.148 | -0.150 | -0.153 | -0.155 | -0.158 -0.160 -0.163 -0.165 -0.168 -0.170  -20
-10 | -0.119 | -0.122 | -0.124 | -0.127 | -0.129 | -0.132  -0.135 -0.137 -0.140 -0.142 -0.145 -10

0 -0.092 | -0.095 -0.097 -0.100 -0.103 | -0.106  -0.108 -0.111 | -0.114 | -0.116  -0.119 0

0 -0.092 | -0.089 | -0.086  -0.084 | -0.081 | -0.078  -0.075 | -0.073 | -0.070 | -0.067  -0.064 0
10 -0.064 -0.061 -0.058 -0.056 -0.053 -0.050 -0.047 -0.044 -0.041 -0.038 -0.035 10
20 -0.035 -0.033 -0.030 -0.027 -0.024 -0.021 -0.018 -0.015 -0.012 -0.009 -0.006 20
30 -0.006  -0.003 0.000 0.003 0.006 0.009 0.012 0.015 0.018 0.021 0.024 30

40 0.024  0.027 0.030 0.033 0.037 0.040 0.043 0.046 0.049 0.052 0.055 40
50 0.055 0.068 0.062 0.065 0.068 0.071 0.074 0.077 0.081 0.084 0.087 50
60 0.087 0.090 0.093 0.97 0.100 0.103 0.106 0.110 0.113 0.116 0.119 60
70 0119 0123 0126 0.129 0.133 0.136 0.139 0.143 0.146 0.149 0.153 70
80 0.153 0.156 0.159 0.163 0.166 0.169 0.173 0.176 0.180 0.183 0.186 80
90 0.186 0.190 0.193 0.197 0.200 0.204 0207 0210 0.214 0217 0221 90
100 | 0221 0.224 | 0.228  0.231 0235 0.238 0.242 0245 0.249 0.252 0.256 100
10| 0.256 | 0.260 0.263  0.267  0.270 0.274 0277 | 0281 0.285 0288 0292 110
120 0292 | 0.295| 0.299  0.303 0.306 0.310 0.313 0317 0321 0324 0328 120
130 0.328 | 0.332 0.335 0.339 0.343 0.346 0.350 0.354 0.357 0.361 0.365 130
140 0.365| 0.369 | 0.372 0.376 0.380 0.384 0.387 0.391 0.395 0.399 0.402 140
150 = 0.402 | 0406 0410 0414 0417 0421 0425 0429 0433 0436 0440 150
160 | 0.440 | 0.444 | 0448 0452 0456 0459 0.463 0467 0471 0475 0479 160
170 1 0479 | 0483 0487 0490 0494 0498 0502 0.506 0.510 0.514 0.518 170
180 0.518| 0.522| 0526 0.530 0.534  0.538 0.541 0.545 0.549 0.553 0.557 180
190 = 0.557 | 0.561 0.565 0.569 0.573 | 0.577 0581 0.585 0.589 0.593 0.597 190
200 0597 0.601 0605 0.609 0613 0617 0.622 0626 0.630 0634 0.638 200
210 0638 0.642 0.646 0.650 0.654 0.658 0.662 0.666 0.670 0.675 0.679 210
220 0.679 0.683 0.687 0691 0695 0699 0703 0708 0.712 0.716| 0.720 220
230 0720 0.724 0.728 0.732 0.737 0.741 0.745 0.749 0.753 0.758 0.762 230
240 0762 0.766 0.770 0.774 0.779 0.783  0.787 0.791  0.795 0.800 0.804 240
250 0.804 0.808 0.812 0817 0821 0825 0.829 0834 0838 0.842 0847 250
260 0.847 0.851 0.855 0.859 0.864 0.868 0.872 0.877 0.881 0.885 0.889 260
270 0.889 0.894 0.898 0.902 0.907 0911 0915 0.920 0.924 0.928 0.933 270
280 0933 0937 0942 0946 00950 0.955 0.959 0.963 0968 0.972 0.977 280
290 0977 0981 0.985 0.990 00994 0.998 1.003 1.007 1.012 1.016 1.021 290
300 1.021 1.025 1.029 1.034 1.038 1.043 1.047 1.052 1.056 1.061 1.065 300
310 1.065 1.069 1.074 1.078 1.083 1.087 1.092 1.096 1.101 1.105 1.110 310
320 1110 1114 1119 1123 1128 1.132 1137 1141 1146 1.150 1.155 320
330 1155 1159 1.164 1.168 1173 1177 1.182 1186 1.191 1.196 1.200 330
340 1200 1205 1.209 1.214 1218 1223 1.227 1232 1237 1241 1.246 340
350 1.246 1250 1.255 1.260 1264 1269 1.273 1278 1283 1.287 1.292 350
360 1.292 1296 1301 1306 1.310 1315 1319 1324 1329 1333 1.338 360
370 1338 1343 1.347 1352 1357 1361 1.366 1.371 1375 1.380 1.385 370
380 1.385 1.389 1.394 1399 1403 1408 1.413 1417 1422 1427 1431 380
390 1431 1436 1441 1445 1450 1455 1.460 1.464 1469 1474 1478 390
400 1478 1483 1488 1493 1497 1502 1507 1512 1516 1.521 1526 400
410 1526 1.531 1.535 1.540 1.545 1.550 1.554 1.559 1.564 1.569 1.573 410
420 1573 1578 1.583 1588 1.592 1.597 1.602 1607 1612 1.616 1.621 420
430 1621 1626 1.631 1.636 1640 1.645 1.650 1.655 1.660 1.664 1.669 430

[°F | 0 | 1 | 2 | 3 | 4 | 5| 6 | 7 | 8| 9 | 10| F]
100



°F
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
70
720
730
740
750
760
770
780
790
800
810
820
830
840
850
860
870
880
890
900
910
920
930
940
950
°F

0
1.669
1.718
1.766
1.815
1.864
1.913
1.962
2.012
2.062
211
2.162
2.212
2.262
2.313
2.364
2.415
2.466
2517
2.568
2.620
2,672
2.723
2.775
2.827
2.880
2.932
2.985
3.037
3.090
3.143
3.196
3.249
3.302
3.355
3.409
3.462
3.516
3.570
3.623
3.677
3.731
3.786
3.840
3.894
3.949
4.003
4.058
4113
4.167
4.222
4.277
4.332

0

1
1.674
1.722
1.7711
1.820
1.869
1.918
1.967
2.017
2.067
2.116
2.167
2.217
2.267
2.318
2.369
2.420
2471
2.522
2.574
2.625
2677
2.729
2.781
2.833
2.885
2.937
2.990
3.042
3.095
3.148
3.201
3.254
3.307
3.361
3414
3.468
3.521
3.575
3.629
3.683
3.737
3.791
3.845
3.900
3.954
4.009
4.063
4118
4173
4.228
4.283
4.338
1

2
1.679
1.727
1.776
1.825
1.874
1.923
1.972
2.022
2.072
2121
2172
2222
2.272
2.323
2.374
2425
2.476
2.527
2.579
2.630
2.682
2.734
2.786
2.838
2.890
2.943
2.995
3.048
3.100
3.153
3.206
3.259
3.313
3.366
3419
3473
3.527
3.580
3.634
3.688
3.742
3.796
3.851
3.905
3.959
4.014
4.069
4.123
4178
4.233
4.288
4.343

2

Type S Thermocouple—-°F
Thermoelectric voltage as a function of temperature (°F); reference junctions at 32 °F
(Thermoelectric Voltage in mV)

3
1.684
1.732
1.781
1.829
1.878
1.928
1.977
2.027
2.076
2.126
2177
2.227
2.277
2.328
2.379
2430
2.481
2.532
2.584
2.635
2.687
2.739
2.791
2.843
2.895
2.948
3.000
3.053
3.106
3.159
3.212
3.265
3.318
3.371
3.425
3478
3.532
3.586
3.640
3.694
3.748
3.802
3.856
3.910
3.965
4.020
4.074
4.129
4.184
4.239
4.294
4.349

3

4
1.689
1.737
1.786
1.834
1.883
1.933
1.982
2.032
2.081
2131
2.182
2.232
2.283
2.333
2.384
2.435
2.486
2.538
2.589
2.641
2.692
2.744
2.796
2.848
2.901
2.953
3.006
3.058
311
3.164
3.217
3.270
3.323
3.377
3.430
3.484
3.537
3.591
3.645
3.699
3.753
3.807
3.862
3.916
3.970
4.025
4.080
4.134
4.189
4.244
4.299
4.355
4

5
1.693
1.742
1.790
1.839
1.888
1.938
1.987
2.037
2.086
2.136
2.187
2.237
2.288
2.338
2.389
2.440
2491
2.543
2.594
2.646
2.697
2.749
2.801
2.854
2.906
2.958
3.011
3.063
3.116
3.169
3.222
3.275
3.329
3.382
3.435
3.489
3.543
3.596
3.650
3.704
3.758
3.813
3.867
3.921
3.976
4.030
4.085
4.140
4.195
4.250
4.305
4.360

5

101

6
1.698
1.747
1.795
1.844
1.893
1.942
1.992
2.042
2.091
2141
2.192
2.242
2.293
2.343
2.394
2.445
2.496
2.548
2.599
2.651
2.703
2.755
2.807
2.859
2911
2.964
3.016
3.069
3.122
3.174
3.227
3.281
3.334
3.387
3.441
3.494
3.548
3.602
3.656
3.710
3.764
3.818
3.872
3.927
3.981
4.036
4.091
4.145
4.200
4.255
4.310
4.366

6

7
1.703
1.752
1.800
1.849
1.898
1.947
1.997
2.047
2.096
2.147
2.197
2.247
2.298
2.348
2.399
2.450
2.502
2.553
2.604
2.656
2.708
2.760
2.812
2.864
2.916
2.969
3.021
3.074
3.127
3.180
3.233
3.286
3.339
3:393
3.446
3.500
3.553
3.607
3.661
3.715
3.769
3.823
3.878
3.932
3.987
4.041
4.096
4.151
4.206
4.261
4.316
4.371

7

8
1.708
1.756
1.805
1.854
1.903
1.952
2.002
2.052
2.101
2.152
2.202
2.252
2.303
2.354
2.404
2.455
2.507
2.558
2.610
2.661
2.713
2.765
2.817
2.869
2.922
2.974
3.027
3.079
3.132
3.185
3.238
3.291
3.345
3.398
3.451
3.506
3.559
3.613
3.667
3.721
3.775
3.829
3.883
3.938
3.992
4.047
4.102
4.156
4211
4.266
4.321
4.377

8

9
1.713
1.761
1.810
1.859
1.908
1.957
2.007
2.057
2.106
2.157
2.207
2.257
2.308
2.359
2410
2461
2.512
2.563
2.615
2.666
2.718
2.770
2.822
2.874
2.927
2.979
3.032
3.085
3.137
3.190
3.243
3.297
3.350
3.403
3.457
3.510
3.564
3.618
3.672
3.726
3.780
3.834
3.889
3.943
3.998
4.052
4.107
4.162
4217
4.272
4.327
4.382

9

10 °F

1.718
1.766
1.815
1.864
1.913
1.962
2.012
2.062
211
2.162
2.212
2.262
2.313
2.364
2415
2.466
2.517
2.568
2.620
2,672
2.723
2.775
2.827
2.880
2.932
2.985
3.037
3.090
3.143
3.196
3.249
3.302
3.355
3.409
3.462
3.516
3.570
3.623
3.677
S
3.786
3.840
3.894
3.949
4.003
4.058
4113
4.167
4.222
4.277
4.332
4.388

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

10 | °F



°F
960
970
980
990
1000
1010
1020
1030
1040
1050
1060
1070
1080
1090
1100
110
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
1450
1460
1470
°F

0
4.388
4.443
4.498
4.554
4.610
4.665
4.721
4777
4.833
4.889
4.945
5.001
5.058
5.114
5171
5.227
5.284
5.341
5.398
5.455
5.512
5.569
5.627
5.684
5.741
5.799
5.857
5.915
5.972
6.030
6.089
6.147
6.205
6.264
6.322
6.381
6.439
6.498
6.557
6.616
6.675
6.735
6.794
6.853
6.913
6.973
7.032
7.092
7.152
7.212
7.273
7.333

0

1
4.393
4.449
4.504
4.559
4.615
4.671
4721
4.782
4.838
4.895
4.951
5.007
5.063
5.120
5.176
5.233
5.290
5.347
5.404
5.461
5.518
9.575
5.632
5.690
5.747
5.805
5.863
5.920
5.978
6.036
6.094
6.153
6.211
6.269
6.328
6.387
6.445
6.504
6.563
6.622
6.681
6.741
6.800
6.859
6.919
6.979
7.038
7.098
7.158
7.218
7.279
7.339

1

2
4.399
4.454
4.510
4.565
4.621
4.676
4.732
4.788
4.844
4.900
4.956
5.013
5.069
5.125
5.182
5.239
5.295
5.352
5.409
5.466
5.523
5.581
5.638
5.695
5.753
5.811
5.868
5.926
5.984
6.042
6.100
6.158
6.217
6.275
6.334
6.392
6.451
6.510
6.569
6.628
6.687
6.746
6.806
6.865
6.925
6.985
7.044
7.104
7.164
1.224
7.285
7.345

2

Type S Thermocouple—-°F
Thermoelectric voltage as a function of temperature (°F); reference junctions at 32 °F
(Thermoelectric Voltage in mV)

3
4.404
4.460
4.515
4.571
4.626
4.682
4.738
4.794
4.850
4.906
4.962
5.018
5.075
5.131
5.188
5.244
5.301
5.358
5415
5472
5.529
5.586
5.644
5.701
5.759
5.816
5.874
5.932
5.990
6.048
6.106
6.164
6.223
6.281
6.340
6.398
6.457
6.516
6.575
6.634
6.693
6.752
6.812
6.871
6.931
6.991
7.050
7.110
7.170
7.230
7.291
7.351

3

4
4.410
4.465
4.521
4.576
4,632
4.688
4743
4,799
4.855
4911
4,968
5.024
5.080
5137
5.193
5.250
5.307
5.364
5421
5478
5.535
5.592
5.649
5.707
5.764
5.822
5.880
5.938
5.996
6.054
6.112
6.170
6.228
6.287
6.346
6.404
6.463
6.522
6.581
6.640
6.699
6.758
6.818
6.877
6.937
6.997
7.056
7.116
7176
7.236
7.297
7.357
4

5
4.415
4.471
4.526
4.582
4.637
4.693
4.749
4.805
4.861
4917
4.973
5.030
5.086
5.142
5.199
5.256
5.312
5.369
5.426
5.483
5.541
5.598
5.655
5.713
5.770
5.828
5.886
5.944
6.001
6.060
6.118
6.176
6.234
6.293
6.351
6.410
6.469
6.528
6.587
6.646
6.705
6.764
6.824
6.883
6.943
7.003
7.062
7122
7.182
7.242
7.303
7.363

5

102

6
4.421
4.476
4.532
4.587
4.643
4.699
4.755
4.810
4.866
4.923
4.979
5.035
5.092
5.148
5.205
5.261
5.318
913105
5.432
5.489
5.546
5.604
5.661
5.718
5.776
5.834
5.891
5.949
6.007
6.065
6.124
6.182
6.240
6.299
6.357
6.416
6.475
6.534
6.593
6.652
6.711
6.770
6.830
6.889
6.949
7.008
7.068
7128
7.188
7.249
7.309
7.369

6

7
4.426
4.482
4.537
4.593
4.648
4.704
4.760
4.816
4.872
4.928
4.984
5.041
5.097
5.154
5.210
5.267
5.324
5.381
5.438
5.495
5.552
5.609
5.667
5.724
5.782
5.839
5.897
5.955
6.013
6.071
6.129
6.188
6.246
6.305
6.363
6.422
6.481
6.539
6.598
6.658
6.717
6.776
6.836
6.895
6.955
7.014
7.074
7.134
7.194
7.255
7.315
12305

7

8
4.432
4.487
4.543
4.598
4.654
4.710
4.766
4.822
4.878
4.934
4.990
5.046
5.103
5.159
5.216
5.273
5.330
5.386
5.443
5.501
5.558
5.615
5.672
5.730
5.788
5.845
5.903
5.961
6.019
6.077
6.135
6.193
6.252
6.310
6.369
6.428
6.486
6.545
6.604
6.664
6.723
6.782
6.842
6.901
6.961
7.020
7.080
7.140
7.200
7.261
7.321
7.381

8

9
4.437
4.493
4.548
4.604
4.660
4.715
4.771
4.827
4.883
4.939
4.996
5.052
5.109
5.165
5.222
5.278
5.335
5.392
5.449
5.506
5.563
5.621
5.678
5.736
5.793
5.851
5.909
5.967
6.025
6.083
6.141
6.199
6.258
6.316
6.375
6.434
6.492
6.551
6.610
6.669
6.729
6.788
6.847
6.907
6.967
7.026
7.086
7.146
7.206
7.267
7.327
7.387

9

10 °F

4.443
4.498
4.554
4.610
4.665
4.721
4777
4.833
4.889
4.945
5.001
5.058
5.114
5171
5.227
5.284
5.341
5.398
5.455
5.512
5.569
5.627
5.684
5.741
5.799
5.857
5.915
5.972
6.030
6.089
6.147
6.205
6.264
6.322
6.381
6.439
6.498
6.557
6.616
6.675
6.735
6.794
6.853
6.913
6.973
7.032
7.092
7.152
7.212
7.273
7.333
7.393
10

960
970
980
990
1000
1010
1020
1030
1040
1050
1060
1070
1080
1090
1100
1110
1120
1130
1140
1150
1160
170
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
1450
1460
1470
°F



°F
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
°F

0
7.393
7454
7.514
7.575
7.636
7.697
7.758
7.819
7.881
7.942
8.003
8.065
8.127
8.189
8.250
8.312
8.375
8.437
8.499
8.562
8.624
8.687
8.749
8.812
8.875
8.938
9.001
9.065
9.128
9.192
9.255
9.319
9.382
9.446
9.510
9.574
9.638
9.703
9.767
9.831
9.896
9.961

10.025
10.090
10.155
10.220
10.285
10.350
10.416
10.481
10.547
10.612
0

1
7.399
7.460
7.521
7.581
7.642
7.703
7.764
7.825
7.887
7.948
8.010
8.071
8.133
8.195
8.257
8.319
8.381
8.443
8.505
8.568
8.630
8.693
8.756
8.819
8.882
8.945
9.008
9.071
9.134
9.198
9.261
9.325
9.389
9.453
9.517
9.581
9.645
9.709
9.773
9.838
9.902
9.967

10.032
10.097
10.162
10.227
10.292
10.357
10.422
10.488
10.553
10.619
1

2
7.405
7.466
7.527
7.587
7.648
7.709
7.770
7.832
7.893
7.954
8.016
8.077
8.139
8.201
8.263
8.325
8.387
8.449
8.512
8.574
8.637
8.699
8.762
8.825
8.888
8.951
9.014
9.077
9.141
9.204
9.268
9.331
9.395
9.459
9.523
9.587
9.651
9.716
9.780
9.844
9.909
9.973

10.038
10.103
10.168
10.233
10.298
10.363
10.429
10.494
10.560
10.625
2

Type S Thermocouple—-°F
Thermoelectric voltage as a function of temperature (°F); reference junctions at 32 °F
(Thermoelectric Voltage in mV)

3
7411
7472
7.533
7.593
7.654
7.715
7.776
7.838
7.899
7.960
8.022
8.083
8.145
8.207
8.269
8.331
8.393
8.455
8.518
8.580
8.643
8.706
8.768
8.831
8.894
8.957
9.020
9.084
9.147
9.211
9.274
9.338
9.402
9.465
9.529
9.594
9.658
9.722
9.786
9.851
9.915
9.980

10.045
10.110
10.175
10.240
10.305
10.370
10.435
10.501
10.566
10.632
3

4
7.418
7478
7.539
7.600
7.660
7.721
7.783
7.844
7.905
7.966
8.028
8.090
8.151
8.213
8.275
8.337
8.399
8.462
8.524
8.587
8.649
8.712
8.775
8.837
8.900
8.964
9.027
9.090
9.153
9.217
9.281
9.344
9.408
9.472
9.536
9.600
9.664
9.728
9.793
9.857
9.922
9.986

10.051

10.116

10.181

10.246

10.311

10.376

10.442

10.507

10.573

10.638

4

5
7.424
7.484
7.545
7.606
7.667
7.728
7.789
7.850
7911
7.973
8.034
8.096
8.158
8.219
8.281
8.343
8.406
8.468
8.530
8.593
8.655
8.718
8.781
8.844
8.907
8.970
9.033
9.096
9.160
9.223
9.287
9.351
9.414
9.478
9.542
9.606
9.671
9.735
9.799
9.864
9.928
9.993

10.058
10.123
10.188
10.253
10.318
10.383
10.448
10.514
10.579
10.645
5

103

6
7.430
7.490
7.551
7.612
7.673
7.734
7.795
7.856
7.917
7.979
8.040
8.102
8.164
8.226
8.288
8.350
8.412
8.474
8.537
8.599
8.662
8.724
8.787
8.850
8.913
8.976
9.039
9.103
9.166
9.230
9.293
9.357
9.421
9.485
9.549
9.613
9.677
9.741
9.806
9.870
9.935
9.999

10.064
10.129
10.194
10.259
10.324
10.390
10.455
10.520
10.586
10.651
6

7
7.436
7.496
7.557
7.618
7.679
7.740
7.801
7.862
7.923
7.985
8.047
8.108
8.170
8.232
8.294
8.356
8.418
8.480
8.543
8.605
8.668
8.731
8.793
8.856
8.919
8.983
9.046
9.109
9.172
9.236
9.300
9.363
9.427
9.491
9.555
9.619
9.683
9.748
9.812
9.877
9.941

10.006
10.071
10.136
10.201
10.266
10.331
10.396
10.461
10.527
10.592
10.658
7

8
7442
7.502
7.563
7.624
7.685
7.746
7.807
7.868
7.930
7.991
8.053
8.114
8.176
8.238
8.300
8.362
8.424
8.487
8.549
8.612
8.674
8.737
8.800
8.863
8.926
8.989
9.052
9.115
9.179
9.242
9.306
9.370
9.434
9.497
9.561
9.626
9.690
9.754
9.819
9.883
9.948

10.012
10.077
10.142
10.207
10.272
10.337
10.403
10.468
10.533
10.599
10.665
8

9
7.448
7.508
7.569
7.630
7.691
7.752
7.813
7.874
7.936
7.997
8.059
8.121
8.182
8.244
8.306
8.368
8.431
8.493
8.555
8.618
8.680
8.743
8.806
8.869
8.932
8.995
9.058
9.122
9.185
9.249
9.312
9.376
9.440
9.504
9.568
9.632
9.696
9.761
9.825
9.889
9.954

10.019
10.084
10.149
10.214
10.279
10.344
10.409
10.475
10.540
10.606
10.671
9

10 °F

7.454
7.514
7.575
7.636
7.697
7.758
7.819
7.881
7.942
8.003
8.065
8.127
8.189
8.250
8.312
8.375
8.437
8.499
8.562
8.624
8.687
8.749
8.812
8.875
8.938
9.001
9.065
9.128
9.192
9.255
9.319
9.382
9.446
9.510
9.574
9.638
9.703
9.767
9.831
9.896
9.961
10.025
10.090
10.155
10.220
10.285
10.350
10.416
10.481
10.547
10.612
10.678

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

10 | °F



°F
2000
2010
2020
2030
2040
2050
2060
2070
2080
2090
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
2500
2510
°F

0
10.678
10.743
10.809
10.875
10.941
11.007
11.073
11.139
11.205
11.272
11.338
11.404
11.471
11.537
11.604
11.670
11.737
11.804
11.870
11.937
12.004
12.071
12.138
12.205
12.272
12.339
12.406
12.473
12.540
12.607
12.675
12.742
12.809
12.876
12.944
13.011
13.078
13.146
13.213
13.280
13.348
13.415
13.483
13.550
13.617
13.685
13.752
13.820
13.887
13.955
14.022
14.089

0

1
10.684
10.750
10.816
10.882
10.948
11.014
11.080
11.146
11.212
11.278
11.345
11.411
11.477
11.544
11.610
11.677
11.744
11.810
11.877
11.944
12.011
12.078
12.145
12.211
12.278
12.346
12.413
12.480
12.547
12.614
12.681
12.748
12.816
12.883
12.950
13.018
13.085
13.152
13.220
13.287
13.354
13.422
13.489
13.557
13.624
13.692
13.759
13.826
13.894
13.961
14.029
14.096
1

2
10.691
10.757
10.822
10.888
10.954
11.020
11.086
11.1562
11.219
11.285
11.351
11.418
11.484
11.550
11.617
11.684
11.750
11.817
11.884
11.951
12.017
12.084
12.151
12.218
12.285
12.352
12.419
12.486
12.554
12.621
12.688
12.755
12.822
12.890
12.957
13.024
13.092
13.159
13.226
13.294
13.361
13.429
13.496
13.563
13.631
13.698
13.766
13.833
13.901
13.968
14.036
14.103

2

Type S Thermocouple—-°F
Thermoelectric voltage as a function of temperature (°F); reference junctions at 32 °F
(Thermoelectric Voltage in mV)

3
10.697
10.763
10.829
10.895
10.961
11.027
11.093
11.159
11.225
11.291
11.358
11.424
11.491
11.557
11.624
11.690
11.757
11.824
11.890
11.957
12.024
12.091
12.158
12.225
12.292
12.359
12.426
12.493
12.560
12.627
12.695
12.762
12.829
12.896
12.964
13.031
13.098
13.166
13.233
13.301
13.368
13.435
13.503
13.570
13.638
13.705
13.773
13.840
13.907
13.975
14.042
14.110

3

4
10.704
10.770
10.836
10.901
10.967
11.033
11.099
11.166
11.232
11.298
11.364
11.431
11.497
11.564
11.630
11.697
11.764
11.830
11.897
11.964
12.031
12.098
12.165
12.232
12.299
12.366
12.433
12.500
12.567
12.634
12.701
12.769
12.836
12.903
12.971
13.038
13.105
13.173
13.240
13.307
13.375
13.442
13.510
13.577
13.644
13.712
13.779
13.847
13.914
13.982
14.049
14.116
4

5
10.711
10.776
10.842
10.908
10.974
11.040
11.106
1.172
11.238
11.305
11.371
11.437
11.504
11.570
11.637
11.704
11.770
11.837
11.904
11.971
12.037
12.104
12171
12.238
12.305
12.372
12.439
12.507
12.574
12.641
12.708
12.775
12.843
12.910
12.977
13.045
13.112
13.179
13.247
13.314
13.381
13.449
13.516
13.584
13.651
13.719
13.786
13.853
13.921
13.988
14.056
14.123

5

104

6
10.717
10.783
10.849
10.915
10.981
11.047
11.113
11.179
11.245
11.311
11.378
11.444
11.511
11.577
11.644
11.710
M.777
11.844
11.910
1.977
12.044
12111
12178
12.245
12.312
12.379
12.446
12.513
12.580
12.648
12.715
12.782
12.849
12.917
12.984
13.051
13.119
13.186
13.253
13.321
13.388
13.456
13.523
13.590
13.658
13.725
13.793
13.860
13.928
13.995
14.063
14.130
6

7
10.724
10.789
10.855
10.921
10.987
11.053
11.119
11.185
11.252
11.318
11.384
11.451
11.517
11.584
11.650
1717
11.784
11.850
11.917
11.984
12.051
12.118
12.185
12.252
12.319
12.386
12.453
12.520
12.587
12.654
12.722
12.789
12.856
12.923
12.991
13.058
13125
13.193
13.260
13.328
13.395
13.462
13.530
13.597
13.665
13.732
13.800
13.867
13.934
14.002
14.069
14.137
7

8
10.730
10.796
10.862
10.928
10.994
11.060
11.126
11.192
11.258
11.325
11.391
11.457
11.524
11.590
11.657
11.724
11.790
11.857
11.924
11.991
12.058
12.124
12191
12.258
12.325
12.392
12.460
12.527
12.594
12.661
12.728
12.796
12.863
12.930
12.997
13.065
13.132
13.199
13.267
13.334
13.402
13.469
13.537
13.604
13.671
13.739
13.806
13.874
13.941
14.009
14.076
14.143

8

9
10.737
10.803
10.868
10.934
11.000
11.066
11.132
11.199
11.265
11.331
11.398
11.464
11.531
11.597
11.664
11.730
1.797
11.864
11.931
11.997
12.064
12.131
12.198
12.265
12.332
12.399
12.466
12.533
12.601
12.668
12.735
12.802
12.870
12.937
13.004
13.072
13.139
13.206
13.274
13.341
13.408
13.476
13.543
13.611
13.678
13.746
13.813
13.880
13.948
14.015
14.083
14.150

9

10 °F

10.743
10.809
10.875
10.941
11.007
11.073
11.139
11.205
11.272
11.338
11.404
11.471
11.537
11.604
11.670
11.737
11.804
11.870
11.937
12.004
12.071
12.138
12.205
12.272
12.339
12.406
12.473
12.540
12.607
12.675
12.742
12.809
12.876
12.944
13.011
13.078
13.146
13.213
13.280
13.348
13.415
13.483
13.550
13.617
13.685
13.752
13.820
13.887
13.955
14.022
14.089
14.157

2000
2010
2020
2030
2040
2050
2060
2070
2080
2090
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
2500
2510

10 | °F



°F
2520
2530
2540
2550
2560
2570
2580
2590
2600
2610
2620
2630
2640
2650
2660
2670
2680
2690
2700
2710
2720
2730
2740
2750
2760
2770
2780
2790
2800
2810
2820
2830
2840
2850
2860
2870
2880
2890
2900
2910
2920
2930
2940
2950
2960
2970
2980
2990
3000
3010
3020
3030
°F

0
14.157
14.224
14.292
14.359
14.426
14.494
14.561
14.629
14.696
14.763
14.830
14.898
14.965
15.032
15.099
15.166
15.233
15.300
15.367
15.434
15.501
15.568
15.635
15.702
15.769
15.835
15.902
15.969
16.035
16.102
16.168
16.235
16.301
16.367
16.434
16.500
16.566
16.632
16.698
16.764
16.829
16.895
16.961
17.026
17.092
17.157
17.223
17.288
17.353
17.418
17.483
17.548

0

1
14.164
14.231
14.298
14.366
14.433
14.501
14.568
14.635
14.703
14.770
14.837
14.904
14.972
15.039
15.106
15.173
15.240
15.307
15.374
15.441
15.508
15.575
15.642
15.709
15.775
15.842
15.909
15.975
16.042
16.108
16.175
16.241
16.308
16.374
16.440
16.506
16.572
16.638
16.704
16.770
16.836
16.902
16.967
17.033
17.099
17.164
17.229
17.295
17.360
17.425
17.490
17.555

1

2
14.170
14.238
14.305
14.373
14.440
14.507
14.575
14.642
14.709
14.777
14.844
14.911
14.978
15.045
15.113
15.180
15.247
15.314
15.381
15.448
15.515
15.582
15.649
15.715
15.782
15.849
15.915
15.982
16.049
16.115
16.182
16.248
16.314
16.381
16.447
16.513
16.579
16.645
16.711
16.777
16.843
16.908
16.974
17.040
17.105
17171
17.236
17.301
17.366
17.431
17.496
17.561

2

Type S Thermocouple—-°F
Thermoelectric voltage as a function of temperature (°F); reference junctions at 32 °F
(Thermoelectric Voltage in mV)

3
14177
14.245
14.312
14.379
14.447
14.514
14.581
14.649
14.716
14.783
14.851
14.918
14.985
15.052
15.119
15.186
15.254
15.321
15.388
15.455
15.521
15.588
15.655
15.722
15.789
15.855
15.922
15.989
16.055
16.122
16.188
16.255
16.321
16.387
16.453
16.520
16.586
16.652
16.718
16.783
16.849
16.915
16.981
17.046
17.112
17477
17.242
17.308
17.373
17.438
17.503
17.568

3

4
14.184
14.251
14.319
14.386
14.453
14.521
14.588
14.655
14.723
14.790
14.857
14.925
14.992
15.059
15.126
15.193
15.260
15.327
15.394
15.461
15.528
15.595
15.662
15.729
15.795
15.862
15.929
15.995
16.062
16.128
16.195
16.261
16.328
16.394
16.460
16.526
16.592
16.658
16.724
16.790
16.856
16.922
16.987
17.053
17.118
17.184
17.249
17.314
17.379
17.444
17.509
17.574
4

5
14.191
14.258
14.325
14.393
14.460
14.528
14.595
14.662
14.729
14.797
14.864
14.931
14.998
15.066
15.133
15.200
15.267
15.334
15.401
15.468
15.535
15.602
15.669
15.735
15.802
15.869
15.935
16.002
16.069
16.135
16.202
16.268
16.334
16.400
16.467
16.533
16.599
16.665
16.731
16.797
16.862
16.928
16.994
17.059
17.125
17.190
17.255
17.321
17.386
17.451
17.516
17.581

5

105

6
14.197
14.265
14.332
14.400
14.467
14.534
14.602
14.669
14.736
14.803
14.871
14.938
15.005
15.072
15.139
15.207
15.274
15.341
15.408
15.475
15.542
15.608
15.675
15.742
15.809
15.875
15.942
16.009
16.075
16.142
16.208
16.275
16.341
16.407
16.473
16.539
16.605
16.671
16.737
16.803
16.869
16.935
17.000
17.066
17.131
17.197
17.262
17.327
17.392
17.457
17.522
17.587

6

7
14.204
14.272
14.339
14.406
14.474
14.541
14.608
14.676
14.743
14.810
14.877
14.945
15.012
15.079
15.146
15.213
15.280
15.347
15.414
15.481
15.548
15.615
15.682
15.749
15.815
15.882
15.949
16.015
16.082
16.148
16.215
16.281
16.347
16.414
16.480
16.546
16.612
16.678
16.744
16.810
16.876
16.941
17.007
17.072
17.138
17.203
17.268
17.334
17.399
17.464
17.529
17.594

7

8
14.211
14.278
14.346
14.413
14.480
14.548
14.615
14.682
14.750
14.817
14.884
14.951
15.019
15.086
15.153
15.220
15.287
15.354
15.421
15.488
15.555
15.622
15.689
15.755
15.822
15.889
15.955
16.022
16.089
16.155
16.221
16.288
16.354
16.420
16.486
16.553
16.619
16.685
16.751
16.816
16.882
16.948
17.013
17.079
17.144
17.210
17.275
17.340
17.405
17.470
17.535
17.600

8

9
14.218
14.285
14.352
14.420
14.487
14.554
14.622
14.689
14.756
14.824
14.891
14.958
15.025
15.092
15.160
15.227
15.294
15.361
15.428
15.495
15.562
15.628
15.695
15.762
15.829
15.895
15.962
16.029
16.095
16.162
16.228
16.294
16.361
16.427
16.493
16.559
16.625
16.691
16.757
16.823
16.889
16.954
17.020
17.085
17.151
17.216
17.282
17.347
17.412
17477
17.542
17.607

9

10 °F

14.224
14.292
14.359
14.426
14.494
14.561
14.629
14.696
14.763
14.830
14.898
14.965
15.032
15.099
15.166
15.233
15.300
15.367
15.434
15.501
15.568
15.635
15.702
15.769
15.835
15.902
15.969
16.035
16.102
16.168
16.235
16.301
16.367
16.434
16.500
16.566
16.632
16.698
16.764
16.829
16.895
16.961
17.026
17.092
17.157
17.223
17.288
17.353
17.418
17.483
17.548
17.613

2520
2530
2540
2550
2560
2570
2580
2590
2600
2610
2620
2630
2640
2650
2660
2670
2680
2690
2700
2710
2720
2730
2740
2750
2760
2770
2780
2790
2800
2810
2820
2830
2840
2850
2860
2870
2880
2890
2900
2910
2920
2930
2940
2950
2960
2970
2980
2990
3000
3010
3020
3030

10 | °F



°F
3040
3050
3060
3070
3080
3090
3100
3110
3120
3130
3140
3150
3160
3170
3180
3190
3200
3210
°F

0
17.613
17.678
17.742
17.807
17.871
17.935
17.998
18.061
18.124
18.187
18.249
18.310
18.371
18.431
18.491
18.551
18.609
18.667

0

1
17.620
17.684
17.749
17.813
17.877
17.941
18.004
18.068
18.130
18.193
18.255
18.316
18.377
18.437
18.497
18.557
18.615
18.673

1

2
17.626
17.691
17.755
17.819
17.884
17.947
18.011
18.074
18.137
18.199
18.261
18.322
18.383
18.443
18.503
18.562
18.621
18.679

2

Type S Thermocouple—-°F
Thermoelectric voltage as a function of temperature (°F); reference junctions at 32 °F
(Thermoelectric Voltage in mV)

3
17.633
17.697
17.762
17.826
17.890
17.954
18.017
18.080
18.143
18.205
18.267
18.328
18.389
18.449
18.509
18.568
18.627
18.684

3

4
17.639
17.704
17.768
17.832
17.896
17.960
18.023
18.086
18.149
18.211
18.273
18.334
18.395
18.455
18.515
18.574
18.633
18.690
4

5
17.645
17.710
17.775
17.839
17.903
17.966
18.030
18.093
18.155
18.218
18.279
18.341
18.401
18.461
18.521
18.580
18.638

5

106

6
17.652
17.717
17.781
17.845
17.909
17.973
18.036
18.099
18.162
18.224
18.285
18.347
18.407
18.467
18.527
18.586
18.644

6

7
17.658
17.723
17.787
17.852
17.915
17.979
18.042
18.105
18.168
18.230
18.292
18.353
18.413
18.473
18.533
18.592
18.650

7

8
17.665
17.729
17.794
17.858
17.922
17.985
18.049
18.112
18.174
18.236
18.298
18.359
18.419
18.479
18.539
18.598
18.656

9
17.671
17.736
17.800
17.864
17.928
17.992
18.055
18.118
18.180
18.242
18.304
18.365
18.425
18.485
18.545
18.603
18.661

10 °F

17.678
17.742
17.807
17.871
17.935
17.998
18.061
18.124
18.187
18.249
18.310
18.371
18.431
18.491
18.551
18.609
18.667

10

3040
3050
3060
3070
3080
3090
3100
3110
3120
3130
3140
3150
3160
3170
3180
3190
3200
3210
°F



°F
-450
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

10

20

30
°F

0
-6.254
-6.240
-6.217
-6.187
-6.150
-6.105
-6.053
-5.994
-5.930
-5.860
-5.785
-5.705
-5.620
-5.532
-5.439
-5.341
-5.240
-5.135
-5.025
-4.912
-4.794
-4.673
-4.548
-4.419
-4.286
-4.149
-4.009
-3.865
-3.717
-3.565
-3.410
-3.251
-3.089
-2.923
-2.754
-2.581
-2.405
-2.225
-2.043
-1.857
-1.667
-1.475
-1.279
-1.081
-0.879
-0.675
-0.675
-0.467
-0.256
-0.043

0

1
-6.255
-6.242
-6.220
-6.191
-6.154
-6.110
-6.059
-6.001
-5.937
-5.867
-5.792
-5.713
-5.629
-5.541
-5.448
-5.351
-5.250
-5.145
-5.036
-4.923
-4.806
-4.685
-4.561
-4.432
-4.300
-4.163
-4.023
-3.879
-3.732
-3.581
-3.426
-3.267
-3.105
-2.940
-2.771
-2.598
-2.423
-2.244
-2.061
-1.875
-1.686
-1.494
-1.299
-1.101
-0.900
-0.695
-0.654
-0.446
-0.235
-0.022

1

2
-6.256
6.243
-6.222
-6.194
-6.158
-6.115
-6.064
-6.007
-5.943
-5.874
-5.800
-5.721
-5.638
-5.550
-5.458
-5.361
-5.261
-5.156
-5.048
-4.935
-4.818
-4.698
-4.573
-4.445
-4.313
4477
-4.037
-3.894
-3.747
-3.596
-3.441
-3.283
-3.122
-2.956
-2.788
-2.616
-2.440
-2.262
-2.079
-1.894
-1.705
-1.514
-1.319
-1.121
-0.920
-0.716
-0.633
-0.425
-0.214

0.000

2

Type T Thermocouple-°F
Thermoelectric voltage as a function of temperature (°F); reference junctions at 32 °F
(Thermoelectric Voltage in mV)

3
-6.257
-6.245
-6.225
-6.197
-6.162
-6.119
-6.069
-6.013
-5.950
-5.881
-5.808
-5.729
-5.646
-5.559
-5.467
-5.371
-5.271
-5.167
-5.059
-4.946
-4.830
-4.710
-4.586
-4.458
-4.326
4191
-4.052
-3.908
-3.762
-3.611
-3.457
-3.299
-3.138
-2.973
-2.805
-2.633
-2.458
-2.280
-2.098
-1.913
-1.724
-1.533
-1.338
-1.141
-0.940
-0.736
-0.613
-0.404
-0.193

0.022

3

4
-6.258
-6.247
-6.227
-6.200
-6.166
-6.124
-6.075
-6.019
-5.956
-5.888
-5.815
-5.737
-5.655
-5.568
-5.476
-5.381
-5.281
5177
-5.070
-4.958
-4.842
-4.722
-4.599
-4.471
-4.340
-4.205
-4.066
-3.923
-3.777
-3.626
-3.473
-3.315
-3.154
-2.990
-2.822
-2.651
-2.476
-2.298
-2.116
-1.931
-1.743
-1.552
-1.358
-1.161
-0.960
-0.757
-0.592
-0.383
-0.171

0.043

4

5

6.248
-6.230
-6.203
6.170
6.128
-6.080
-6.025
-5.963
-5.896
-5.823
-5.745
-5.663
-5.577
-5.486
-5.391
-5.291
-5.188
-5.081
-4.969
-4.854
-4.734
-4.611
-4.484
-4.353
-4.218
-4.080
-3.937
-3.791
-3.642
-3.488
-3.331
-3.171
-3.006
-2.839
-2.668
-2.493
-2.316
-2.134
-1.950
-1.762
-1.572
-1.378
-1.181
-0.980
-0.777
-0.571
-0.362
-0.150

0.065

5

107

6

-6.250
6.232
-6.206
6.173
6.133
-6.085
-6.030
-5.969
-5.902
-5.830
-5.753
-5.672
-5.585
-5.495
-5.400
-5.301
-5.198
-5.091
-4.980
-4.865
-4.746
-4.624
-4.497
-4.366
-4.232
-4.094
-3.952
-3.806
-3.657
-3.504
-3.347
-3.187
-3.023
-2.856
-2.685
-2.511
-2.334
-2.153
-1.969
-1.781
-1.591
-1.397
-1.200
-1.001
-0.798
-0.550
-0.341
-0.129

0.086

6

7

-6.251
-6.234
-6.209
6.177
6.137
-6.090
-6.036
-5.976
-5.909
-5.838
-5.761
-5.680
-5.594
-5.504
-5.410
-5.312
-5.209
-5.102
-4.992
-4.877
-4.759
-4.636
-4.510
-4.380
-4.246
-4.108
-3.966
-3.821
-3.672
-3.519
-3.363
-3.203
-3.040
-2.873
-2.702
-2.529
-2.351
2171
-1.987
-1.800
-1.610
-1.417
-1.220
-1.021
-0.818
-0.530
-0.320
-0.107

0.108

7

-6.252
-6.236
6.212
-6.180
-6.141
-6.095
-6.042
-5.982
-5.916
-5.845
-5.769
-5.688
-5.603
-5.513
-5.420
-5.322
-5.219
-5.113
-5.003
-4.889
-4.771
-4.648
-4.523
-4.393
-4.259
-4.122
-3.980
-3.836
-3.687
-3.535
-3.379
-3.219
-3.056
-2.889
-2.719
-2.546
-2.369
-2.189
-2.006
-1.819
-1.629
-1.436
-1.240
-1.041
-0.839
-0.509
-0.299
-0.086

0.130

8

-6.253
-6.238
-6.215
-6.184
-6.146
-6.100
-6.047
-5.988
-5.923
-5.853
5.777
-5.697
-5.612
-5.523
-5.429
-5.332
-5.230
-5.124
-5.014
-4.900
-4.783
-4.661
-4.535
-4.406
-4.273
-4.136
-3.995
-3.850
-3.702
-3.550
-3.394
-3.235
-3.072
-2.906
-2.737
-2.564
-2.387
-2.207
-2.024
-1.838
-1.648
-1.456
-1.260
-1.061
-0.859
-0.488
-0.278
-0.064

0.151

9

10

-6.254
-6.240
6.217
-6.187
-6.150
-6.105
-6.053
-5.994
-5.930
-5.860
-5.785
-5.705
-5.620
-5.532
-5.439
-5.341
-5.240
-5.135
-5.025
-4.912
-4.794
-4.673
-4.548
-4.419
-4.286
-4.149
-4.009
-3.865
-3.717
-3.565
-3.410
-3.251
-3.089
-2.923
-2.754
-2.581
-2.405
-2.225
-2.043
-1.857
-1.667
-1.475
-1.279
-1.081
-0.879
-0.467
-0.256
-0.043

0.173

°F
-450
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

10
20
30
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°F
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
350
360
370
380
390
400
410
420
430
440
450
460
470
480
490
500
510
520
530
540
550
°F

0
0.173
0.391
0.611
0.834
1.060
1.288
1.519
1.752
1.988
2.227
2.468
2.712
2.958
3.207
3.459
3.712
3.968
4.227
4.487
4.750
5.015
5.282
5.551
5.823
6.096
6.371
6.648
6.928
7.209
7492
7.777
8.064
8.352
8.643
8.935
9.229
9.525
9.822

10.122
10.423
10.725
11.029
11.335
11.643
11.951
12.262
12.574
12.887
13.202
13.518
13.836
14.155
0

1
0.195
0.413
0.634
0.857
1.083
1.311
1.542
1.776
2.012
2.251
2492
2.737
2.983
3.232
3.484
3.738
3.994
4.253
4513
4.776
5.042
5.309
5.578
5.850
6.123
6.399
6.676
6.956
7.237
7.520
7.805
8.092
8.381
8.672
8.964
9.259
9.555
9.852
10.152
10.453
10.755
11.060
11.366
11.673
11.982
12.293
12.605
12.919
13.234
13.550
13.868
14.187
1

2
0.216
0.435
0.656
0.879
1.105
1.334
1.565
1.799
2.036
2.275
2.517
2.761
3.008
3.257
3.509
3.763
4.020
4.279
4.540
4.803
5.068
5.336
5.605
5.877
6.151
6.426
6.704
6.984
7.265
7.549
7.834
8.121
8.410
8.701
8.994
9.288
9.584
9.882

10.182
10.483
10.786
11.090
11.396
11.704
12.013
12.324
12.636
12.950
13.265
13.582
13.900
14.219
2

Type T Thermocouple-°F
Thermoelectric voltage as a function of temperature (°F); reference junctions at 32 °F
(Thermoelectric Voltage in mV)

3
0.238
0.457
0.678
0.902
1.128
1.357
1.588
1.823
2.060
2.299
2.541
2.786
3.033
3.282
3.534
3.789
4.046
4.305
4.566
4.829
5.095
5.363
5.632
5.904
6.178
6.454
6.732
7.012
7.294
7.577
7.863
8.150
8.439
8.730
9.023
9.318
9.614
9.912

10.212
10.513
10.816
11.121
11.427
11.735
12.044
12.355
12.668
12.982
13.297
13.614
13.932
14.251
3

4
0.260
0.479
0.700
0.924
1.151
1.380
1.612
1.846
2.083
2.323
2.565
2.810
3.058
3.307
3.560
3.814
4.071
4.331
4.592
4.856
5.122
5.389
5.660
5.932
6.206
6.482
6.760
7.040
7.322
7.606
7.891
8.179
8.468
8.759
9.052
9.347
9.644
9.942

10.242

10.543

10.847

11.151

11.458

11.766

12.075

12.386

12.699

13.013

13.328

13.645

13.964

14.283

4

5
0.282
0.501
0.723
0.947
1.174
1.403
1.635
1.870
2.107
2.347
2.590
2.835
3.082
3.333
3.585
3.840
4.097
4.357
4.618
4.882
5.148
5.416
5.687
5.959
6.233
6.510
6.788
7.068
7.350
7.634
7.920
8.208
8.497
8.789
9.082
9.377
9.673
9.972

10.272
10.574
10.877
11.182
11.489
11.797
12.106
12.418
12.730
13.045
13.360
13.677
13.995
14.315
5

108

6
0.303
0.523
0.745
0.969
1.196
1.426
1.658
1.893
2.131
2.371
2.614
2.860
3.107
3.358
3.610
3.866
4.123
4.383
4.645
4.909
5.175
5.443
5.714
5.986
6.261
6.537
6.816
7.096
7.378
7.663
7.949
8.237
8.526
8.818
9.1
9.406
9.703

10.002
10.302
10.604
10.907
11.213
11.519
11.828
12.138
12.449
12.762
13.076
13.392
13.709
14.027
14.347
6

7
0.325
0.545
0.767
0.992
1.219
1.449
1.682
1.917
2.155
2.395
2.639
2.884
3.132
3.383
3.636
3.891
4.149
4.409
4.671
4.935
5.202
5.470
5.741
6.014
6.288
6.565
6.844
7124
7.407
7.691
7.977
8.266
8.555
8.847
9.141
9.436
9.733

10.032
10.332
10.634
10.938
11.243
11.550
11.859
12.169
12.480
12.793
13.108
13.423
13.741
14.059
14.379
7

8
0.347
0.567
0.790
1.015
1.242
1.472
1.705
1.941
2179
2420
2.663
2.909
3.157
3.408
3.661
3.917
4.175
4.435
4.697
4.962
5.228
5.497
5.768
6.041
6.316
6.593
6.872
7.152
7435
7.720
8.006
8.294
8.585
8.876
9.170
9.466
9.763

10.062
10.362
10.664
10.968
11.274
11.581
11.890
12.200
12.511
12.824
13.139
13.455
13.772
14.091
14.411
8

9
0.369
0.589
0.812
1.037
1.265
1.496
1.729
1.964
2.203
2.444
2.687
2.934
3.182
3.433
3.687
3.943
4.201
4.461
4.724
4.988
5.255
5.524
5.795
6.068
6.343
6.621
6.900
7.181
7.463
7.748
8.035
8.323
8.614
8.906
9.200
9.495
9.793

10.092
10.392
10.695
10.999
11.304
11.612
11.920
12.231
12.543
12.856
13.171
13.487
13.804
14.123
14.444

9

10 °F

0.391
0.611
0.834
1.060
1.288
1.519
1.752
1.988
2.227
2.468
2.712
2.958
3.207
3.459
3.712
3.968
4.227
4.487
4.750
5.015
5.282
5.551
5.823
6.096
6.371
6.648
6.928
7.209
7.492
7.777
8.064
8.352
8.643
8.935
9.229
9.525
9.822
10.122
10.423
10.725
11.029
11.335
11.643
11.951
12.262
12.574
12.887
13.202
13.518
13.836
14.155
14476

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
350
360
370
380
390
400
410
420
430
440
450
460
470
480
490
500
510
520
530
540
550

10 | °F



°F
560
570
580
590
600
610
620
630
640
650
660
670
680
690
700
710
720
730
740
750

0
14.476
14.797
15.121
15.445
16.771
16.098
16.426
16.756
17.086
17.418
17.752
18.086
18.422
18.759
19.097
19.437
19.777
20.118
20.460
20.803

1
14.508
14.830
15.153
15.477
15.803
16.130
16.459
16.789
17.120
17.452
17.785
18.120
18.456
18.793
19.131
19.471
19.811
20.152
20.495
20.838

2
14.540
14.862
15.185
15.510
15.836
16.163
16.492
16.822
17.153
17.485
17.819
18.153
18.490
18.827
19.165
19.505
19.845
20.187
20.529
20.872

Type T Thermocouple-°F
Thermoelectric voltage as a function of temperature (°F); reference junctions at 32 °F
(Thermoelectric Voltage in mV)

3
14.572
14.894
15.218
15.543
15.869
16.196
16.525
16.855
17.186
17.518
17.852
18.187
18.523
18.861
19.199
19.539
19.879
20.221
20.563

4
14.604
14.926
15.250
15.575
15.901
16.229
16.558
16.888
17.219
17.552
17.886
18.221
18.557
18.894
19.233
19.573
19.913
20.255
20.597

5
14.636
14.959
15.283
15.608
15.934
16.262
16.591
16.921
17.252
17.585
17.919
18.254
18.591
18.928
19.267
19.607
19.947
20.289
20.632

6
14.669
14.991
15.315
15.640
15.967
16.295
16.624
16.954
17.286
17.618
17.952
18.288
18.624
18.962
19.301
19.641
19.982
20.323
20.666

7
14.701
15.023
15.347
15.673
15.999
16.327
16.657
16.987
17.319
17.652
17.986
18.321
18.658
18.996
19.335
19.675
20.016
20.358
20.700

8
14.733
15.056
15.380
15.705
16.032
16.360
16.690
17.020
17.352
17.685
18.019
18.355
18.692
19.030
19.369
19.709
20.050
20.392
20.735

9
14.765
15.088
15.412
15.738
16.065
16.393
16.723
17.053
17.385
17.718
18.053
18.389
18.725
19.064
19.403
19.743
20.084
20.426
20.769

10 °F

14.797
15.121
15.445
15.771
16.098
16.426
16.756
17.086
17.418
17.752
18.086
18.422
18.759
19.097
19.437
19.777
20.118
20.460
20.803

560
570
580
590
600
610
620
630
640
650
660
670
680
690
700
710
720
730
740

109



Reference List

Reference List

' Thermocouple reference: ASTM E230 Reprinted, with permission, from ASTM
E230/E230M-12 Standard Specification and Temperature-Electromotive Force
(emf) Tables for Standardized Thermocouples, copyright ASTM International,
100 Barr Harbor Drive, West Conshohocken, PA 19428.

A copy of the complete standard may be obtained from ASTM International,
www.astm.org.

2 The author thanks the International Electrotechnical Commission (IEC) for
permission to reproduce information from its International Standards. All such
extracts are copyright of IEC, Geneva, Switzerland. All rights reserved. Further
information on the IEC is available from www.iec.ch. IEC has no responsibility for
the placement and context in which the extracts are reproduced by the author,
nor is IEC in any way responsible for the other content or accuracy therein.

IEC 60751 ed.2.0 Copyright © 2008 IEC Geneva, Switzerland, www.iec.ch
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