How to Choose a Temperature and Humidity
Sensor

Choosing the right temperature and humidity sensor is important for achieving accurate measurement,
reliable operation, and long-term stability. Temperature and humidity sensors are widely used in HVAC
systems, industrial automation, cold chain logistics, data centers, agriculture, food storage, medical
equipment, and environmental monitoring.

However, selecting a suitable sensor requires more than simply comparing the accuracy listed on a
datasheet. The temperature range, humidity range, accuracy, response time, output signal, probe design,
environmental conditions, and long-term stability should all be considered.

1. Determine the Temperature and Humidity Range

The first step is to identify the actual temperature and humidity conditions in your application.

For example, an indoor HVAC system may only require a temperature range of 0 to 50°C, while industrial
equipment or cold chain monitoring may require a wider range such as -40 to +85°C.

You should also check the humidity measurement range. Although many digital humidity sensors
support 0-100% RH, the specified accuracy may vary at different temperature and humidity conditions.

Before selecting a temperature and humidity sensor, check:

+ Temperature measuring range

+ Relative humidity measuring range
+ Accuracy across the operating range
- Operating and storage temperature
+ Maximum humidity exposure

It is important to select a sensor based on the actual working environment rather than only the typical
laboratory conditions.

2. Check Temperature and Humidity Accuracy

Accuracy is one of the most important specifications when choosing a temperature and humidity sensor.

A typical industrial sensor may specify temperature accuracy of £0.3°C and humidity accuracy of £2%
RH. However, these values are normally specified under particular conditions, such as 25°C and 50% RH.

Actual sensor accuracy can change at very low or high temperatures and humidity levels. For critical
applications, engineers should review the complete accuracy specifications and understand how the
sensor performs across the required operating range.

The required accuracy also depends on the application. HVAC control may not require the same accuracy
as laboratory equipment, medical equipment, or precision environmental monitoring.



3. Select the Appropriate Sensor Technology

Temperature and humidity sensors are available in different technologies and configurations.

Digital temperature and humidity sensors integrate temperature and humidity measurement into a
compact sensing device. Devices such as SHT30, SHT31, and SHT35 are commonly used in HVAC, loT
devices, data loggers, environmental monitoring, and industrial equipment.

For industrial applications, the sensing element can be installed inside a protective probe. Stainless steel
probes, particularly SS304 or SS316, provide better mechanical protection and are suitable for many
demanding environments.

The choice of sensor technology should depend on the required accuracy, operating range, installation
environment, communication interface, and overall system design.

4, Choose the Right Output Signal

The sensor output must be compatible with the control or monitoring system.
Common temperature and humidity sensor outputs include:

+ 12C for embedded electronics

+ UART for microcontroller systems

+ RS485 Modbus RTU for industrial monitoring

+ 0-10Vforindustrial control systems

+ 4-20 mA for PLC and long-distance measurement
+ Analog voltage for general control applications

For industrial temperature and humidity monitoring, RS485 Modbus RTU is a popular option because it
supports reliable digital communication over relatively long cable distances and can be easily integrated
with PLCs, controllers, and monitoring systems.

For PCB-level applications, an I2C digital sensor may provide a simpler and more compact solution.

5. Consider Sensor Response Time

Response time describes how quickly a sensor reacts to changes in temperature or humidity.
The sensing element, protective housing, probe material, and filter design can all affect response time.

A more exposed sensing element generally provides a faster response, while a protected stainless steel
probe may have a slower response because of its mechanical structure.

HVAC control systems may prioritize fast response, while cold chain logistics and warehouse monitoring
may place greater importance on stability, durability, and protection.

Therefore, the fastest sensor is not necessarily the best sensor for every application.



6. Select the Correct Probe and Filter

The probe protects the sensing element from the surrounding environment while allowing temperature
and humidity to be measured.

Common probe materials include ABS, PC, SS304, and SS316. Stainless steel probes are widely used in
industrial temperature and humidity sensors because they provide good mechanical strength and
environmental resistance.

A protective filter can also be used to reduce the impact of dust, water droplets, and other contaminants.
Common filter types include PTFE filters, stainless steel mesh filters, and sintered metal filters.

For industrial applications, an SS316 probe combined with a sintered metal filter can provide a good
balance of protection, airflow, and durability.

Other mechanical specifications should also be considered, including probe diameter, probe length,
cable length, cable material, connector type, and mounting thread.

7. Consider the Working Environment

The operating environment can have a major impact on sensor performance and service life.
Consider whether the temperature and humidity sensor will be exposed to:

+ Condensation

* Dust

+ Water

- 0il

+ Chemical vapors

+ Vibration

+ High humidity

+ Outdoor conditions

+ Frequent temperature changes

For outdoor or industrial installations, an appropriate IP rating may be required. Depending on the
installation conditions, IP65, IP67, or higher protection may be considered.

If the sensor will be exposed to condensation or continuously high humidity, the sensor's environmental
resistance and recovery performance should also be evaluated.

8. Evaluate Long-Term Stability

For continuous monitoring applications, long-term stability can be just as important as initial accuracy.

Temperature and humidity sensors used in cold chain logistics, data centers, HVAC systems, warehouses,
greenhouses, and food storage may operate continuously for long periods.



When evaluating a sensor, consider long-term drift, calibration requirements, resistance to condensation,
humidity exposure, and expected service life.

A sensor with excellent initial accuracy but poor long-term stability may not be suitable for applications
requiring continuous and reliable monitoring.

9. Match the Sensor to the Application

Different applications have different priorities.

HVAC: Fast response, good temperature and humidity accuracy, easy installation.

Cold Chain Logistics: Wide temperature range, stability, reliable long-term monitoring.

Data Centers: High reliability, fast response, and stable operation.

Greenhouses: High humidity resistance and reliable environmental monitoring.

Industrial Control: RS485 Modbus, 4-20 mA, rugged probe construction, and environmental protection.
Food Storage: Stable temperature and relative humidity measurement.

loT Devices: Compact size, low power consumption, and digital communication.

Outdoor Monitoring: Environmental protection, durable housing, and appropriate IP rating.

There is no single temperature and humidity sensor that is ideal for every application.

10. Consider OEM Customization

For equipment manufacturers and OEM projects, a standard sensor may not always meet the mechanical
or electrical requirements.

Temperature and humidity sensors can often be customized according to the application, including:

+ Probe length and diameter

+ SS304 or SS316 probe

+ Cable length and cable material
+ Connector type

+ Thread size

« Filter type

+ Outputinterface

+ Modbus address

+ Calibration requirements

The correct combination of sensing element, electronics, probe construction, and cable assembly can
improve sensor performance and simplify integration into the customer's equipment.



Conclusion

Choosing the right temperature and humidity sensor requires a complete evaluation of the application
rather than simply comparing one specification.

A practical selection process is:

Temperature & RH Range — Accuracy — Sensor Technology — Output Signal = Response Time —
Probe & Filter = Environmental Protection — Long-Term Stability = Application Requirements

The ideal temperature and humidity sensor should provide the right balance of accuracy, stability,
response time, durability, communication interface, and mechanical compatibility.

By carefully evaluating these factors, engineers and purchasing teams can select a reliable temperature
and humidity sensor for HVAC, industrial automation, cold chain logistics, environmental monitoring,
and other demanding applications.
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