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Rez�stance Thermometer Informat�on

Res�stance Thermometer: 

Res�stance Thermometer Res�stance Graph 

Res�stance Thermometer Tolerance Table
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IEC 751:1983 (BS EN 60751:1996)
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Res�stance thermometer �s a temperature sensor obta�ned 
by chang�ng the res�stance value of a conduct�ve w�re 
depend�ng on the temperature. It �s w�dely used �n �ndustry 
and laboratory appl�cat�ons found after thermocouple. 
They g�ve more accurate values than thermocouples, 
espec�ally at low temperatures and �n the processes where 
prec�se measurement �s des�red. The value of the w�nd�ng
res�stance changes depend�ng on the temperature change. 
A vary�ng voltage �s obta�ned w�th the constant current 
appl�ed on �t.

There are some th�ngs to cons�der for res�stance 
thermometers. The f�rst of these �s that the current 
appl�ed on �t causes a small temperature change. Another
�mportant element �s the res�stance of the w�res carry�ng 
the current. In res�stance thermometers, the temperature 
change factor �s def�ned by "a". Temperature changes and 
values are formulated as follows.

a  : Res�stance thermometer temperature change factor

R  : Res�stance value at 0° C

R  : Res�stance value at  100 °C100

0

Res�stance thermometer temperature-res�stance change 
values comply w�th DIN43760 and IEC751 standards. 
Pt-100 and N�-1000 res�st 100 Ohms at 0°C w�th a 
tolerance of ± 0 Ohm. Temperature-res�stance change 
values are calculated w�th the follow�ng formula.
Rt= R (1 + At + Bt)
Rt= Res�stance value at any temperature T
R= Res�stance value at 0°C
t = Temperature
A= 0390784x10    C    (Constant)
B= 0,578408x10   C    (Constant)
Theree �mportant po�nts should be taken �nto cons�derat�on
�n the use of  res�stance thermometers.
1- Env�ronmental Cond�t�ons,
2- Max�mum and m�n�mum operat�ng temperatures,
3- Tolerance values

2-
6- 2-

3-



3

Res�stant Thermometer Element:

When look�ng at res�stance changes related to temperature, Plat�num and N�ckel w�re gave the best 
performance among many alloys and metals. For th�s reason, res�stors wrapped from these w�res 
are used �n Pt-100 and N�-100s. It �s best to use Pt- 100 �n th�s area.

For Plat�num a=3,85. 10   (1/°C)
For N�ckel     a=6,17. 10   (1/°C)

Look�ng at the res�stance thermometer structure, �t cons�sts of �nset, outer protect�ve sheath and other 
connect�on parts. Res�stance thermometer element that measures the temperature �s placed �n the �nset 
w�th outer protect�on. Metal ox�de powders are f�lled �n the sheath. A s�ngle p�ece of w�re �s used between
the term�nal element and the term�nal and th�s w�re �s �nsulated w�th �nsulators. 
In standard product�on, the �nset d�ameters are 6mm or 8mm, the res�stance thermometer element �n the 
sheath �s def�ned as �nset w�th �ts connect�on term�nal. Inset �s mounted �n outer protect�ve sheath. W�th 
th�s structure, the �nset res�stance thermometer �n the outer protect�ve sheath can be removed more eas�ly 
w�thout remov�ng the outer protect�ve sheath from the process. If the res�stance thermometer element �n 
the �nset �s to be connected to a s�ngle dev�ce, �t �s produced as a s�ngle element, but �f �t �s to be connected 
to a second dev�ce, then �t �s produced as double element.

-
-
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The res�stance thermometer element cons�sts of plac�ng the res�stance wrapped �n Plat�num or N�ckel w�re �n 
Ceram�c, Glass or M�ca.

Plat�num res�stance thermometer elements are used from -200 °C to +850 ° C. N�ckel w�re res�stance 
thermometer elements are used from -60° C to +150 ° C. Pt-100 element �s w�dely used because �t g�ves 
constant temperature and more accurate values. They are also more read�ly ava�lable. For th�s reason, Pt-100 
�s preferred even �n processes su�table for N�-100 ranges.

The res�stance thermometer element placed at the t�p �n the �nset �s connected to the term�nal w�th Copper (Cu), 
S�lver (Ag) or N�ckel chrome (N�Cr) w�res. If Copper and S�lver are chosen, these w�res are �gnored because 
the�r res�stance �s very low. N�ckel chrome w�re �s used as �nternal connect�on w�re �n appl�cat�ons above 600° C. 
S�nce the res�stance of n�ckel chrome w�re �s h�gh,the res�stance of th�s w�re �s measured and wr�tten �nto the 
head-term�nal block.
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Res�stance Thermometer Inset

Protect�ve Sheath:

Connect�on Cables:

The nom�nal res�stance measurement po�nt �s 
determ�ned at a d�stance of 8 mm from the end
of the sensors body
Feature DIN EN 60751 ( Accord�ng IEC 751 )
       Th�n F�lm Element Features
Temperature Range   -70 ° to +500 °C 
(Cont�nuous Usage) (It �s poss�ble to use �t temporar�ly 
at 550 °C)
Tolerance Class B: -70 °C to +550 °C
Tolerance Class A: -50 ° to +300 °C
Tolerance Class 1/3 Dın : 0° to +150 °C 

The res�stance thermometer element �s not mounted d�rectly on the outer protect�ve sheath. It �s placed �n a 
smaller d�ameter metal sheath and �dent�f�ed as an �nset. The �nset �s placed �n the outer protect�ve sheath �n 
a separate metal sheath as the second sheath. In th�s way, when the res�stance thermometer element �s damaged, 
the �nset can be changed eas�ly from �ns�de the head w�thout stopp�ng the process and w�thout remov�ng the outer 
sheath. In th�s way, �f there �s an outer sheath and a head ava�lable, a more econom�cal product �s obta�ned by 
only prov�d�ng �nset w�thout the connect�on parts.

In res�stance thermometers, the s�ze, d�ameter and type of the protect�ve sheaths are selected depend�ng on the
process cond�t�ons. Inset sheaths are selected from 304 or 316 mater�al. Select�on of outer protect�ve sheath 
should be chosen from d�fferent mater�als for each process. For th�s reason, please check the "Thermocouple 
Protect�ve Sheath Select�on" table �n the thermocouple general �nformat�on sect�on for the select�on of protect�ve 
sheaths.
Chem�cal abras�ons and mechan�cal abras�ons �n the process should be taken �nto cons�derat�on �n the select�on 
of protect�ve sheaths. For an accurate temperature measurement �n res�stance thermometers, a m�n�mum of 6 
and a max�mum of 15 t�mes the outer d�ameters should be �mmersed �n the process. In th�s way, the farthest
 element w�ll enter the env�ronment at a suff�c�ent rate and w�ll make the correct measurement. Res�stance 
thermometers should be placed �n the flow d�rect�on of the flu�d �n flow�ng processes.

Copper conduct�ve cables are used between the dev�ce and the res�stance thermometer �n appl�cat�ons of 
res�stance thermometers. Cables w�th 1.5mm2 cross-sect�on are preferred. Cable res�stance w�ll also have an 
effect on the measurement value. For th�s reason, �n standard cable connect�ons, a 2-w�re cable �s used for a 
d�stance of up to 10 m, a 3-w�re cable for a d�stance of up to 150m, and a 4-w�re cable for d�stances of more 
than 150m. In add�t�on, the res�stance / current converter method �s often used for long d�stances.

Res�stance Termometer Tolerance Table (Plat�num Res�stant) EN60751 (IEC751)

Tolerance

Note: 
Tolarance �s calculated to 2 dec�mal places and taken as a fract�on. ClassBe.
*Tabulated values for close tolerance detectors are 1/ 2rd, 1/5th and 1 10th DIN �nterpolated and are for gu�dance only. 

Temp. °C
Class B Class A 1/3 DIN * 1/5 DIN * 1/10 DIN *

°C °C °C °C °Cohms ohms ohms ohmsOhms
1.30 0.56 0.55 0.24 0.44 0.19 0.26 0.11 0.16 0.06

0.03
0.01
0.03
0.05

0.08
0.03
0.08
0.13

0.06
0.02
0.05
0.10
0.13

0.16
0.06
0.16
0.25
0.36

0.11
0.04
0.11
0.16
0.21
0.26

0.44
0.60
0.77

0.27

0.27
0.10

0.14
0.06
0.13
0.20
0.27
0.33
0.38
0.43
0.46

0.35
0.15
0.35
0.55
0.75
0.95
1.15
1.35
1.45

0.32
0.12
0.30
0.48
0.64
0.79
0.93
1.06
1.13
1.17
1.28
1.34

1.30

0.80

0.80

1.80
2.30
2.80
3.30
3.60
3.80
4.30
4.60

0.30

-200
-100

100
200
300
400
500
600
650
700
800
850

0
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Res�stance Thermometer Res�stance  Table (DIN 43760 ve IEC 751 Standard)

Note: Res�stance values of d�fferent res�stance thermometer elements are obta�ned by mult�ply�ng the 
res�stance values of the Pt- 100 element by certa�n coeff�c�ents.
Sample; Pt-50 = Pt-100 x 1/2 equals. - Pt-500 = Pt-100 x equals. - Pt-1000 = Pt-100 x 10 equals

°C

°C 0 10 20 30 40 50 60 70 80 90

-200
-100

100
200
300
400
500
600
700
800

0

0

18,51
60,27

100,00

100,00
138,52
175,86
212,04
247,09
280,98
313,71
345,28
375,70

348,38
378,78

351,46
381,65

354,53
384,60

357,59 
38,55 

360,64 
390,48

363,67 366,70 369,71 372,71
316,92 320,12 323,30 326,48 329,64 332,79 335,93 339,06 342,18
284,30 287,62 290,92 294,21 297,48 300,75 304,02 307,25 310,50
250,53 253,96 257,37 260,77 264,17 267,56 270,93 274,29 277,65
215,61 219,16 222,69 226,22 229,72 233,23 236,71 240,19 243,65
179,54
142,30 146,08

183,20
149,82
186,85

153,57
190,47

157,32
194,11

103,90 107,80 111,66 115,53 119,41 123,23
161,06
197,71

164,78
201,32

168,48
204,90

172,17
208,48

127,07 130,91 134,72

96,10 92,17 88,22 84,28 80,32 76,31 72,32 68,32 64,31
56,18 52,11 48,01 43,86 39,73 35,55 31,34 27,11 22,82
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