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Instrument What is it made of? |Principle Details Use/applications Anecdotes
Liquid crystals are heat Monitors heat flow due to conduction,
sensitive convection, and radiation Medical/aquariums/home-brewing

- Liquid crystals
Liquid crystal thermometer a Y Colour changes when

Safer than glass thermometer though not as
temperature changes

accurate

)

Each metal must have different coefficient
Two metals e.g.iron and of linear expansion so it responds Simple domestic

Bimetallic strip thermometer |brass differently to heat thermometers/thermostats

One end fixed, other end is pointer to scale

Traditional domestic thermometers

ey Volume expansion as response i
3 |Liquid-in-glass thermometer P h P Medical
to temperature change Calibrating other temperature sensors
- Widely used across scientific applications i
Cf)p.pe.r constantan, two Inherently a differential temperature sensor Y pp Rosie used th.eset to measure
4|Type T thermocouple dissimilar metals ) . . temperature inside
e o Meteorology field studies: e.g. air
Sensitivity: ~43 uVv/°C datalogger/power enclosures
temperature
s Rosie used these to measure the
Chromel-constantan Sensitivity: ~68 uV/°C
5 |Type E thermocouple temperature at the snow-ground
interface
Sensitivity: ~41 uVv/°C : ;
6 |Type K thermocouple Most common/inexpensive type
Electrical resistance changes Commonly used for air temperature Rosie used two of these at
Platinum resistance Platinum ) g Y P Whistler site (2-m and 10-m
7 with temperature measurements )
temperature detector heights)

o

. . . Nonlinear, usually has negative .
Resistance varies with Commonly used for air temperature

H temperature slope
Thermistor temperature p. ] p. measurements
Despite nonlinearity, popular because they

Rosie used this at Whistler site

[

. Sonic anemometer (mostl Uses speed of sound, knowing Sophisticated instrument used in field (but for 3-D wind
o [Sonic temperature sensor L 4 distance between transducers research e.g. eddy covariance methods - .

aluminium) . . speed/direction). We will hear

and signal travel time or sub-zero temperatures .
more about that in week 12.
X . . . Should always be used for air Chris used these on a controlled
Thermoplastic plates Still allow ambient air to pass over sensor
temperature measurements burn. Turns out, they can melt!

Radiation shield

[

Rosie used one aspirated and
one unaspirated. Unaspirated
because needed small/light
equipment that wouldn't easily
accumulate snow on platform
suspended over ski run.

As above, plus fan pulls air
over sensor to maintain high
Aspirated radiation shield Thermoplastic plates convective heat transfer Better than non-aspirated
(offset radiative or conductive
heat transfer)




