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Tech Tips: PMAS Technologies

Mastering Airflow Measurement: A Technical Deep Dive into Hot Wire MAF Sensors
By PMAS

Accurate airflow measurement is the foundation of precise fuel control in any high-performance
engine. As horsepower levels increase and tuning strategies become more advanced, the
limitations of traditional airflow estimation methods become more apparent.

At PMAS, we’ve spent years developing and testing mass airflow solutions across a wide range
of applications—from street-driven performance vehicles to high-horsepower racecars. Through
real-world testing and airflow validation, we’ve identified where traditional methods fall short—
and why modern hot wire MAF systems are becoming the preferred solution.

How a Hot Wire MAF Sensor Works

The strength of a hot wire MAF sensor lies in its ability to directly measure mass airflow, rather
than estimating it.

At its core, the sensor uses a heated element positioned in the incoming air stream. As air passes
over this element, it removes heat. The sensor’s electronics continuously adjust current to
maintain a constant temperature.

The relationship is straightforward:
e More airflow > more cooling

¢ More cooling » more current required
e More current > higher measured airflow
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Why MAF is Gaining Popularity in Racecars
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Modern racecars are pushing airflow demands higher than ever—and that’s where traditional
strategies begin to fall behind.

The PMAS X-MAF system features a billet housing and high-flow stainless washable filter,
designed for high horsepower applications while maintaining precise airflow measurement. This
type of configuration allows for both high flow capacity and accuracy in demanding
environments.

PMAS X-MAF - Key Specifications

e Power Capacity: Supports 50 HP to 1400+ HP

e Sensor Type: Hot wire mass airflow

e Housing Options: Billet aluminum or glass-filled nylon

e Housing Size: 4", 5", or 6" available

e Filter: High-flow stainless washable lifetime filter

e Output: Analog voltage (transfer function based)

e Calibration: Repeatable, known MAF transfer function

e Compatibility: Available in plug-and-play configurations for Ford, Chevrolet, Nissan,
Honda, Toyota, and more

Where MAF Excels

¢ Handles wide airflow ranges from idle to high horsepower
e Provides real-time airflow measurement

¢ Eliminates reliance on modeled assumptions

¢ Automatically compensates for environmental changes



Tips 72

MAF vs. Speed Density

Speed density systems calculate airflow using manifold pressure, intake air temperature, engine
speed, and volumetric efficiency tables. While effective, this approach depends heavily on how

accurately the engine is modeled.

Key Differences
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Feature MAF (Mass Airflow) [|[Speed Density
Measurement Direct Calculated
Sensitivity to Modifications Low High

Tuning Effort Lower Higher
Adaptability Excellent Limited

Transient Accuracy High Dependent on VE

Real-World Impact

In a speed density system, volumetric efficiency tables must be accurate across the entire
operating range, and any engine change requires recalibration. Environmental changes can also
introduce error.

With a MAF-based system, fueling follows actual airflow. Engine changes are naturally
compensated, and transient response is improved.
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The Importance of the MAF Transfer Function

MAF Transfer Function

COOONNREEa

—
[
e
(o))
-
~
3
)
|1
—
<C
w
w
=
=

MAF Voltage (V)

The MAF transfer function defines the relationship between sensor output and actual airflow.
This calibration is the foundation of a MAF-based fuel system.

If the transfer function is incorrect:

e Fueling errors occur across the entire range
e Air/fuel ratios become unstable
e Engine performance and safety are compromised

At PMAS, our development process focuses on producing highly accurate airflow data across the
full operating range, with strong resolution in critical areas and repeatable performance from
sensor to sensor.



The PMAS X-MAF is designed to deliver both extended measurement range—supporting up to
1400+ horsepower—and extremely precise transfer function data. This combination is critical in
high-performance applications where both low-flow drivability and high-flow accuracy are
required.

Why Standalone ECUs Benefit from MAF-Based Tuning
Standalone engine management systems are only as good as the data they receive.

With a MAF-based system, airflow is measured directly, simplifying fueling strategy and
reducing tuning time. With speed density, the system depends entirely on modeled accuracy,
where small errors can compound and require frequent recalibration.

For high-performance applications that evolve over time, direct mass airflow measurement
provides a clear advantage.

The Bottom Line
Hot wire MAF sensors represent a shift from estimation to measurement.

As airflow demands increase, the ability to directly measure mass flow provides improved
accuracy, repeatability, and adaptability. By combining high-capacity sensor design with precise
transfer function data, modern MAF systems deliver consistent performance across a wide range
of conditions.

Because in the end, performance isn’t just about power.

It’s about controlling it.



