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Tnermoelectric sensitivity S=dE/dT of

thermoelement made of materials listed
against platinum, uV°C ™'+

/réﬁﬁ&c/(

freecy

(Reference junction kept at a temperature

of 0°C)

Bismuth —72 Silver 6.5 Toon ~Cons
@tantun -35 D Copper 6.5 e 4 SQP:":,:

Nickel 15 Gold 6.5 o

. - = dJoo

Potassium -9 Tungsten 7.5 sens bivify

Sodium -2 Cadmium 7.5 A o eletordd
i< atinum 0 Iron 185> eoxp e

Mercury 0.6 Nichrome 25

Carbon 3 Antimony

Aluminum 3.5 Germanium

Lead 4 Silicon

Tantalum 4.5 Tellurium

Rhodium 6 Seienium

T According to Lion [6].

L/.SZ{:Q( ferr
oM Aot moeleclie
e ffectr

(e)‘r f'ﬁ"'e(ec\erC
) ~R§3—r9e,rﬁ+°r ;
/Te C/ /(Lo.‘z’_fﬁ?

AT ARREET
L ClRe TR WIS
Hiow 2w Ve st {




measunng V ’ LT s \/

voltage
measuring
T\‘"\y reference device
junction ice bath
Cpr 85 (Tref = 0°C)
==
o ; 7&1!,(5'(/ t{u I
£u ﬂ‘f“‘&aﬁj

Yo
Cg.b. 5 d V“\. gt AT Figure§.4@ Standard Thermocouple Configuration
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voltage
measurement LS
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ice-water mixture
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BLE 8-5
Po il coefficents for Eq. (8-12) for several standard thermocouple combinations
Type E \ﬂ ype J / Type K Type R Type S Type T
Chromel(+) Iron(+) \  Chromel(+) Platinum-13% rhodium( +) Platinum-10% rhodium( + ) Copper( +)
versus versus versus versus versus versus

constantan(—)

constantan(—)

nickel-5%(—)

(aluminum silicon)

platinum(—)

platinum(—)

constantan(—)

~100°C to 1000°C* 0°C o 760°C* | (°C 10 1370°C* ~.0°C to 1000°C* 0°C to 1750°C* — 160°C 10 400°C*

+0.5°C +0.1°C | x0.7°C +0.5°C +1°C +0.5°C

9th order 5th order 1 8th order 8th order 9th order Tth order
a, 0.104967248 | —0.048868252 | 0.226584602 0.263632917 0.927763167 0.100860910
a, 17189.45282 19873.14503 |  24152.10900 179075.491 169526.5150 25727.94369
a,  —282639.0850 —218614.5353 | 67233.4248 —48840341.37 —31568363.94 —767345.8295
a, 12695339.5 | 11569199.78 | 2210340.682 190002 + 10 8990730663 78025595.81
a,  —448703084.6 —264917531.4 | —860963914.9 —4RT04E + 12 — 1.63565E + 12 — 9247486589
a 1.10866E + 10 | 2018441314 | 4.83506E + 10 7.62091E -+ 14 .88027E + 14 6.97688E + 11
a,  —1.76807E + 11 N S SLIBSIE 12 -7.20026E+ 16 —13724IE + 1 ~2.66192E + 13
a, 1.71842E + 12 D 1.38690E + 13 3.71496E + 18 6.17301E + 17 3.94078E + 14
a,  —9.19278E + 12 —6.33708E+ 13 —8.03104E + 19 —1.56105E + 19
a, 2.06132E + 13 1.6YS3SE + 20
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Thermocouple Example

Type J Coefficents:

¢y :=-0.0488683 ¢, +=1.15692-107

c, '=19873.1 ¢, =~2.64918-10°

c, :=-218615 cg 1=2.01844-10°

\ ~ SUQYCT; —-’- L
Temperature/Voltage Relationship: 4 { - ik 7 e - K
5 _ 4 v ~
, boad £
= : <&y
(V)= ) oV { |
, i=0 '

Solving for Voltage Given a Temperature:

Vi=0 —— Mkl guesl i‘ﬁu'.g"‘\r

<

N A" S Vio T(V) - 10,V) V 10 = 5.084:10
)
= TaH-to =0 . L so s e
- whd sress ~—— /Q‘ Foa g
B . V::o GwJ . o« (4 .
given , ey "
V 50 =find(V) V50 = 1.02:10°3

CreL =
Test of Results:

T(V 10) =10 T(V 20) =20
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