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In the world of industrial process control, HVAC design, automotive testing, and environmental monitoring, accurate 

airflow measurement is essential. Whether you are calibrating a ventilation system, validating a new automotive 

cabin design, or ensuring compliance with environmental regulations, you need instruments that deliver precision, 

repeatability, and reliability. TSI, a global leader in measurement technology, offers an extensive airflow catalogue

that covers a wide range of air measurement instruments tailored to these demanding applications.

This article takes you on a deep dive into the TSI airflow catalogue, exploring the types of instruments available,

the science behind airflow measurement, the criteria for selecting the right device, and real-world use cases. By the

end, you will have a solid understanding of why TSI’s products are trusted worldwide and how to choose the best

instrument for your specific needs.

Understanding Airflow Measurement

What Is Airflow?

Airflow refers to the movement of air through a given area, typically expressed in volumetric units such as cubic

meters per minute (m³/min) or cubic feet per minute (CFM). In many applications, airflow is also described in terms

of velocity (meters per second, m/s) or mass flow (kilograms per hour, kg/h). Accurate measurement of these

parameters is critical for:

•  Ensuring proper ventilation and indoor air quality.

•  Optimizing HVAC system performance and energy efficiency.

•  Validating aerodynamic designs in automotive and aerospace engineering.

•  Controlling process environments in manufacturing and research labs.

•  Monitoring environmental emissions and compliance.

Principles of Airflow Measurement

There are several fundamental principles that underpin airflow measurement:

1.  Pressure Difference: Devices such as differential pressure (DP) meters and orifice plates measure the 

pressure drop across a known obstruction. The pressure difference is related to the airflow through the Bernoulli 

equation.

2.  Velocity Measurement: Hot-wire anemometers, laser Doppler velocimeters, and pitot tubes directly measure 

the velocity of air, which can be converted to volumetric flow by integrating over the cross-sectional area.

3.  Mass Flow: Thermal mass flow meters (also known as heat transfer meters) sense the heat transfer between 

a heated element and the surrounding air, providing a direct measurement of mass flow.

4.  Indirect Methods: Techniques like the vortex shedding method or the use of flow sensors in combination with 

pressure transducers can infer airflow indirectly.

TSI’s catalog offers instruments that employ each of these principles, giving users flexibility to match the

measurement method to their application constraints.

Overview of the TSI Airflow Catalogue

TSI’s airflow catalogue is organized around key application domains and measurement technologies. Below is a



high-level map of the product categories you will find:

•  Pressure-Based Flow Sensors – Differential pressure sensors, orifice plates, venturi tubes, and flow nozzles.

•  Velocity-Based Anemometers – Hot-wire, hot-film, and laser Doppler anemometers.

•  Mass Flow Meters – Thermal mass flow sensors, Coriolis flow meters, and differential pressure mass flow 

meters.

•  Calibration &amp; Test Equipment – Flow calibrators, pressure calibrators, and flow test rigs.

•  Software &amp; Integration Tools – Data acquisition systems, SCADA integration, and real-time monitoring 

software.

Each product line is designed to address specific performance criteria such as range, accuracy, response time, and

environmental resilience. Below we discuss each category in more detail.

Pressure-Based Flow Sensors

Pressure-based flow sensors are the workhorses of many industrial processes. They convert the pressure drop

across a known geometry into a flow rate reading. TSI offers a comprehensive range of pressure sensors that

cover low to high flow rates, high pressure drops, and harsh environments.

•  Differential Pressure Transmitters: These devices provide high accuracy (±0.5% of full scale) and are ideal for 

closed-loop control systems.

•  Orifice Plates: Compact and cost-effective, orifice plates are widely used in HVAC and process piping.

•  Venturi Tubes: Known for low pressure loss and high accuracy, venturi tubes are favored in applications where 

energy efficiency is critical.

•  Flow Nozzles: With a simple geometry, flow nozzles are suitable for high-speed air streams such as those 

found in pneumatic systems.

Velocity-Based Anemometers

Velocity-based anemometers directly measure the speed of the air stream. They are particularly useful in research

labs, aerodynamic testing, and any scenario where the flow profile is important.

•  Hot-Wire Anemometers: These provide fast response times (microsecond range) and are ideal for turbulence 

studies.

•  Hot-Film Anemometers: A variation of hot-wire technology with improved durability for harsh environments.

•  Laser Doppler Anemometers: Non-intrusive and capable of measuring flow velocity with high spatial 

resolution, making them suitable for aerodynamic testing and wind tunnel experiments.

Mass Flow Meters

Mass flow meters measure the mass of air passing through a device per unit time, which is essential when

temperature and pressure variations can affect volumetric flow calculations.

•  Thermal Mass Flow Sensors: These use heat transfer principles to directly measure mass flow and are highly 

accurate (±0.2% of full scale).

•  Coriolis Flow Meters: By measuring the Coriolis effect on a vibrating tube, these meters provide simultaneous 

measurement of mass flow and density.

•  Differential Pressure Mass Flow Meters: Combine a DP sensor with a mass flow calculation algorithm to 

deliver accurate mass flow readings.

Calibration &amp; Test Equipment

Accurate airflow measurement is only as good as the calibration of the instruments. TSI’s calibration equipment

includes:



•  Flow Calibrators: Provide known flow rates for calibrating DP and velocity sensors.

•  Pressure Calibrators: Ensure the accuracy of pressure transducers and differential pressure sensors.

•  Test Rigs: Customizable rigs for testing and validating sensor performance in a controlled environment.

Software &amp; Integration Tools

Modern airflow measurement systems require seamless integration with data acquisition systems and control

software. TSI offers:

•  Data Acquisition Modules: Interfaces that convert sensor outputs to digital signals for SCADA systems.

•  SCADA Integration: Plug-and-play modules for popular SCADA platforms.

•  Real-Time Monitoring Software: Software that visualizes flow data, logs events, and provides alerts.

Choosing the Right Air Measurement Instrument

With such a diverse catalogue, selecting the right instrument can be daunting. Below is a decision framework to

help you narrow down your options.

1. Define the Application Requirements

Ask yourself:

•  What is the expected flow range?

•  What level of accuracy is required?

•  Will the measurement be static or dynamic?

•  Do you need to measure velocity, volumetric flow, or mass flow?

•  What environmental conditions (temperature, pressure, humidity, contaminants) will the instrument face?

•  Do you need real-time data or periodic sampling?

2. Consider Measurement Principles

Match the measurement principle to the application:

•  Use pressure-based sensors for high-volume, low-velocity flows where a pressure drop can be reliably 

measured.

•  Choose velocity-based anemometers when flow profile or turbulence is critical.

•  Opt for mass flow meters when temperature or pressure variations would otherwise skew volumetric flow 

calculations.

3. Evaluate Accuracy and Precision

TSI instruments are known for their high accuracy. However, the level of precision needed varies by industry. For

example:

•  HVAC systems often require ±1% accuracy.

•  Automotive cabin testing may demand ±0.5% accuracy to validate airflow distribution.

•  Environmental monitoring might require ±0.2% to meet regulatory standards.

4. Assess Response Time

Fast response times are essential in dynamic systems such as:

•  Automotive airflow control (e.g., active ventilation).

•  Aerospace engine testing.

•  Rapid process control loops.

Hot-wire anemometers excel in this area, while DP sensors may have slower response times.



5. Verify Environmental Compatibility

Industrial environments can be harsh:

•  High dust or particulate concentrations.

•  Corrosive gases.

•  Wide temperature ranges (–40°C to +80°C).

•  High humidity or moisture.

TSI offers ruggedized housings and sealed sensor designs to withstand such conditions.

6. Plan for Calibration and Maintenance

Regular calibration ensures continued accuracy. TSI’s calibration equipment and software support:

•  On-site calibration using portable flow calibrators.

•  Remote calibration via SCADA integration.

•  Self-diagnostic features that alert you when maintenance is required.

Case Studies: Real-World Applications of TSI Airflow Instruments

HVAC System Optimization in Commercial Buildings

A large office complex sought to reduce energy consumption while maintaining occupant comfort. Engineers

installed TSI differential pressure transmitters across the ductwork to monitor airflow in real-time. By integrating the

data into the building automation system, they identified underperforming sections and rebalanced the system,

achieving a 12% reduction in HVAC energy usage.

Automotive Cabin Air Distribution

An automotive manufacturer needed precise airflow measurements to validate the new cabin ventilation design.

They employed TSI hot-wire anemometers to map the velocity field inside the cabin. The data revealed hotspots

and uneven distribution, prompting redesign of the airflow channels. The final design met the manufacturer’s

comfort and safety standards.

Aerospace Engine Testing

During the development of a new turbine engine, engineers required accurate mass flow data to validate the

combustion model. TSI’s thermal mass flow sensors were mounted on the intake manifold. The high accuracy and

fast response enabled real-time adjustments to the fuel injection system, ensuring the engine met performance

targets.

Industrial Process Control

A pharmaceutical plant needed to monitor the airflow in sterile production areas. TSI’s venturi tubes were selected

for their low pressure loss and high accuracy. The data, integrated into the plant’s SCADA system, allowed

continuous monitoring of air quality, ensuring compliance with GMP regulations.

Future Trends in Airflow Measurement

Integration of IoT and Cloud Analytics

Modern airflow measurement systems are moving beyond isolated instruments. IoT-enabled sensors can stream

data to cloud platforms, where machine learning algorithms analyze trends, predict failures, and optimize

operations.



Miniaturization and Wireless Connectivity

Miniaturized anemometers
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