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The “What” & “Where” of
Temperature Sensors

Temperature sensors are devices designed to % s ﬁ

measure and monitor temperature in various -
environments and applications. They convert i"f

temperature changes into electrical signals that can A ‘i’m’{\
be easily interpreted, displayed, or transmitted for { \‘
further processing. 1

Temperature sensors play a crucial role in

manufacturing processes by ensuring that specific

temperature conditions are maintained, monitored, and controlled to ensure product
quality, process efficiency, and safety.

Types
There are several types of temperature sensors, each using different principles to

measure temperature:

e Thermocouples

Thermocouples consist of two different metal wires joined at
one end. They rely on the Seebeck effect, where a

temperature difference between the two junctions generates > /
a voltage. The voltage produced is proportional to the -
temperature difference, allowing the measurement of the

actual temperature.

o Resistance Temperature Detectors (RTDs) P O
RTDs are temperature sensors made from materials that (,"C:-f
change resistance with temperature. The most common ,,
RTD uses platinum as the sensing element. As T
temperature changes, the resistance of the RTD element \ﬁx/
changes, which can be measured to determine the

temperature.

Roles
Temperature sensors are widely used in manufacturing for various purposes:

TR

¢ Process Control

Temperature sensors are integrated into
manufacturing equipment and processes Temperaturg
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to maintain specific temperature COntrol
conditions. For example, in food N
processing, temperature sensors ensure A Critical Food Safety Element

that food is cooked or cooled to the right

temperature for safety and quality.
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e Quality Assurance
In industries like pharmaceuticals, temperature-sensitive materials must be stored
and transported within specific temperature ranges to maintain their efficacy and
quality. Temperature sensors help monitor and maintain these conditions.

¢ Energy Efficiency
Temperature sensors are used in HVAC
systems to regulate heating and cooling,
ensuring comfortable working environments
while optimizing energy consumption.

o Safety Monitoring
Temperature sensors monitor equipment,
motors, and machinery to detect overheating
or abnormal temperature increases that could
lead to failures or safety hazards.

o Manufacturing Processes
In materials processing, temperature sensors are used to control parameters like
melting and solidification temperatures in metal casting or to control the heat
treatment process.

o Research and Development
In laboratory settings, temperature sensors play a vital role in controlling
experimental conditions, ensuring accuracy in scientific research.

Overall, temperature sensors contribute to maintaining consistency, quality, and safety in
manufacturing processes by providing real-time temperature data for decision-making and
process control.

Biotech Sector Example

Application: Cell Culture and Microorganism Growth
Incubators for cell culture, microbiology research, and drug development.

Temperature sensors and transmitters are used for
monitoring, controlling, and maintaining the optimum
temperature inside of incubators in biotechnology
and pharmaceutical. The benefits of temperature
sensors in incubators include:

e Optimal Growth Conditions
Temperature sensors ensure that cells and
microorganisms are maintained at the optimal
growth temperature. Consistent temperature
control promotes healthy growth and
accurate experimental results.

o Reproducibility
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Researchers can replicate experiments accurately by maintaining consistent
temperature conditions.

o Safety
Temperature sensors help prevent overheating and ensure that the incubator
remains within safe temperature ranges. This prevents cell damage and reduces
the risk of contamination due to temperature fluctuations.

¢ Real-time Monitoring
Temperature sensors provide real-time monitoring of internal conditions.
Researchers can track temperature variations and adjust as needed to maintain
the desired temperature range.

o Data Logging
Incubators with temperature sensors often have data logging capabilities. This
allows researchers to review temperature data over time and assess the conditions
during experiments.

¢ Alarm Systems
Temperature sensors can be integrated with alarm systems. If the temperature
deviates from the specified range, an alert is triggered, enabling swift corrective
action to prevent compromised experiments.

e Remote Monitoring
Some modern incubators allow for remote monitoring. Researchers can monitor
temperature conditions and receive alerts even when they are not physically
present in the lab.

e Regulatory Compliance
In pharmaceutical and biotech industries, temperature-controlled incubators help
meet regulatory requirements for maintaining consistent conditions during drug
development and quality control processes.

For more information on temperature sensors a visit www.emerson.com/en-
us/automation/measurement-instrumentation/temperature-measurement/about-
temperature-sensors.



