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Temperature measurements

Temperature Scales

K °C °F °R
2273.16 +— 2000 3632 4 4091.69
1773.16 +— 1500 2732+ 3191.69
1273.16 +— 1000 1832+ 2291.69

773.16 +— 300 932+ 1391.69
673.16 T— 400 —— 752 4 1211.69
573.16 —+ 300 ——— 572+ 1031.69
473.16 ++ 200 ——— 392 ++ 851.69
37316 — 100 —— 212.0 +— 671.69
27316 +— 0 320 ——+ 491.69
23316 —— —40 —40 T 419.69
173.16 = — 100 —148 +— 311.69

F=320+2°C
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E ‘ Temperature measurements ‘
n
g ‘ Temperature Measurement by Electrical Effects
i
n
e | Electrical-Resistance Thermometer, or Resistance Temperature Detector (RTD) |
e
r >t consists of some type of resistive element
i
n »The temperature is indicated through a measurement of the change in resistance
g of the element
m »The linear temperature coefficient of resistance a is defined by
e
. £ K R=Roll + (T — T,
0= — — _
s RJ(TE_ T]) or 0[ +Q’( 0)]
u
r where R, and R, are the resistances of the material at temperatures T, and T,
€ This relationship is usually applied over a narrow temperature range such that the
m variation of resistance with temperature approximates a linear relation. For wider
:: temperature ranges, we use quadratic relation:
t
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i
n
e | quadratic relation
.

¢ R = Ry(1 +aT + bT"*)
r
i Where
n .
g *R = resistance at temperature T

*R, = resistance at reference temperature T,
m
e *a, b = experimentally determined constants
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E ‘ Temperature measurements
n
g ‘ Temperature Measurement by Electrical Effects
i
n
e | Thermistors |
e
r is a semiconductor device that has a negative temperature coefficient of resistance
i

= Kpexp = T
: T Ty
m
e where R, is the resistance at the reference temperature T, and [ is an
2 experimentally determined constant. The numerical value of 8 varies between 3500
u and 4600 K, depending on the thermistor material and temperature
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‘ Temperature measurements ‘

‘ Temperature Measurement by Electrical Effects

| Thermocouples |

When two dissimilar metals are joined together as in Fig., an emf will exist

between the two points A and B, which is primarily a function of the junction

temperature
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