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Temperature scales

The two femperature scales
commonly in use today date
from the eighteenth century
and are named after Gabriel
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The accurate measurement-of temperature is vital across a broad spectram Dariiel Fahrerieitand the
Swedish astronomy

of human activities. including-industrial processes (e.g. making steel). manufacturing .
\ - : professor Anders Celsius.
(e.g. glass products). monitoring(e.g. food transport and storage). and in health and safety  Fahrenheit designed his scale
(e.g. sterilisation of instraments). In fact, in almost every sector t ture i £ e
=k : . g Se€ctor. Temperatdre IS one © that could be set up in his
the key parameters fo be measured.
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workshop. He originally chose
the melting point of pure ice
and the temperature of anormal human body. which he took as being 32° and 96° respectively. These

conveniently gave positive values for dll the temperatures he encountered. Later he changed to using the Ni A
boiling point of water (212°) as the upper fixed point of the scale. S Ll ’@ 6000 'C
History of thermometr = <
J L J Celsius also used the ice and steam points, bat took them fo be 0 °C and 100 *C respectively. Although ‘% :P’ Temp ghaire of
the Celsius scale has taken precedence over the Fahrenheit scale, the latter is still familiar in weather ?’V'\T\% surface of the Sun

The means of accurately measaring femperatares has long {—’ascina"red people. Ong of _’rhe QiFFerences between reports in the United Kingdom: a sammer’s day temperature of 75 'F seems much mone pleasant than one
temperature and other physical concepts, such as mass or lengthiis that it is subjective: different people of 93 °Cl

willhave different perceptions of what is hot and what is cold. To make objective measurements, we must
use a thermometer in which some physical property of a substance changes with femperature in a reliable

BT N A third, fundamental, femperature scale was proposed in 1854 by the Scottish physicist William Thomson.

Lord Kelvin. It is based on the idea of the absolute zero, the point of no discernible energy. which is
independent-of any particular material substance. The Kelvin scale is widely used by physicists and N
engineers to defermine and apply fundamental laws of thermodynamics.
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Thermoscopes, the ancestors of modern thermometers, have been around since about 200 BC. MotTen Blagsistg

The first recognisable, modern thermometers were made in the 16th century by both the Ifalian

Gdlileo Gdlilei and Santorio Santorio, a physician to the King of Poland. The latter produced @
thermometer incorporating a scale. and his writings show that he understood the importance of ;
the temperature measurement in the diagnosis of disease. The first sealed thermometer was made
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by the Grand Duke Ferdinand of Tuscany in'1641. This thermometer was more accurate than its predecessors " The International Temperature Scale of 1990 (the ITS-90) o 1064 °C
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L d il? dbS;iIi ern(;?n:reo?r'vsvo?:p)a;gl?g T‘Zr;zu’rr‘g;dncczifm P e T O s pareice % Since 1954 the unit of (thermodynamic) temperature has been defined as the kelvin,
e ol - s s G and is the fraction 1/273.16 of the thermodynamic temperature of the triple point
of water This is the unique temperature and pressure at which the three phases
Thermocouples are the most common sensors in industrial use. £ water (solid, liquid and vapour) co-exist in eqilibriam. It is fractionally higher g
Types of thermometer : i — S Jdlermoiic: lia aoc yip SEin eqlSRIBIACHIS gy hig 100 C
They have a long history, the original paper on thermoelectriciti i i i : is si intiti i o
oy sbeck beng pubished n 1522, They consist of fwo sk | o gensrate o ermodgnanic fenperatuns el g gos Tmonelersand g T gl
Liq;.lid-in-gldss Expansion metallic conductors joined at the point of measurement: radiation thermometers which accarately obey known laws. d’rmospher‘e of
=gy When the conductors are heated a voltage is generated in ‘ pressure
Liquid-in-glass, = p(]r‘ﬂcdl(]r‘ mercuny, therronictors ) the circuit, and this can be used to determine the femPer‘anf‘e. Su$h§.xier<\jir;enfs ar\e‘ not Fe?sg;nd ar;e ;qpelg' done’. b-l(._ﬂ‘ g{:ood Va[u:slha\;e been
have been used for almost 300 years in science, medicine, Eltensian Conditior =k E,s ﬁ = S ?p g SCPIZSTQ I 2 ,PTO'n FS: r'eezm? lp omfs a PU,_:Z e ?_E 9
metrology and in industry. They rely on the expansion of \ _ leads (1) O S L e e e T C 0°C
afluichwith femmenttone ToE Nl taifad led : i incorporated into the International Temperature Scale so that standard platinam
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\ . Conductor Inthis way temperature standards around the world can be accurately equivalent, i e R
. \Thepm'ocouples @) and all manner of fher*momefer*s canbe reliably calibrated for everyday use. ; ! 289.9°C
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A;‘:giler ~ Radiation thermometers. or pyrometers, make use of the fact 7 b e e
- that dll objects emit thermal radiation, as seen when looking
Gl : at the bars of an electric fire or alight balb. The amount of - R % .
Co;isnsg " 250 radiation emitted can be measured and related fo temperature - ~— L : 196 C ‘ .
S 1 using the Planck law of radiation. Temperatures can be ‘] Cr‘yog‘en{C sforage in
— s\,/ measured remotely dsing this technique, with the sensor qugid niﬁ\ogen
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— ')l)') T e usefdl for obj that.are very hot, moving or.in hazardous
In the modern world, mercury and spirit-filled thermometers environmen 7\ S
have largely given way to electricalidevices, which can be ', Y oaohaait .
Platinum digitised and aatomated. Platinum resistance thermometers 1 \ : y =t -270 C
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Ceramic wire coil are electrical thermometers which make use of the variation | Aperture i package Cosmic backgr‘ound
rod of resistance q? hig_b- rity platindm wire with temperatare. N N 2K e . fadiation
This variation is;predictable. enabling accurate measurements { / ; \ liquid
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If you have a measurement related scientific question contact us on; iy £ N3 L Ream - _ ) ré\
felephone 020 8943 6880, : e A\ splitter — 2 Triple point of water cell AN
email: enquirg@npl.co.uk - ' - definition of the kelvin
or visit our web site which has lots of measurement related information o 4 . o
at hiHpi/fwwwinploo.k Radiation (or pgrometers) National Physical Laboratory
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