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Turbo speed sensors
The very small diameter of all-new sensor models enables the
technology to be mounted simply on the turbocharger for monitoring
Manufacturers of automotive
turbochargers require
measurement systems to test the
performance limits of their products,
such as the temperature and speed
of the blades on the turbine wheel.
As a result of increasing material
stresses and higher speeds of up to
400,000rpm, turbocharger blades
are now made from either aluminum
or titanium, presenting a challenge
in terms of measurement
technologies. Titanium is a very
poor electrical conductor, which
means eddy current sensors cannot
be used easily to test it. However,
using special linearization and
advanced electronics, measurement
systems have been developed.
Micro-Epsilon’s Turbospeed
sensors are able to accurately
measure the speed and
temperature of both aluminum and
titanium turbocharger blades over
the complete speed range, in both
multiple test cells and in on-vehicle
testing. These sensors are robust,
resistant to oil and dirt, and

Micro-Epsilon’s Turbospeed sensors
can accurately measure speeds of
up to 400,000rpm of both aluminum
and titanium turbocharger blades

extremely compact and slim, with
the latest versions measuring just
3mm in diameter.
Sensor adjustment and setup are
also made significantly easier with
the aid of a status LED. The

The sensor system for counting turbocharger revolutions is optimized for modern
and advanced thin blades made of aluminum or titanium on the turbine wheel

generous length of the sensor cable
(up to 25m) and the completely
closed controller meet further
practical requirements.
A coil is potted in a sensor case
and is energized by a highfrequency alternating current. The
electromagnetic field from the coil
generates eddy currents in the
turbocharger blade, with every
blade generating a pulse. The
controller identifies the speed by
considering the number of blades.
Turbospeed DZ135 marks the
arrival of the next generation in eddy
current turbocharger speed
measurement systems. The primary
aim of the further development of
this technology was to produce
a system immune to the most
difficult EMC test cell conditions.
Very high levels of EMC emissions
can have an effect on test cell
instrumentation, particularly where
multiple test cells are in use.
Turbospeed DZ135 offers a new
electronic circuit that boosts signal
levels from the sensor and also
dramatically improves circuit

shielding. This gives the sensor
EMC levels of immunity that are
several factors higher than those of
existing devices in the marketplace.
The system has also been designed
to be able to replace the sensor
mounted in the turbo housing
without having to recalibrate the
system electronics.
The eddy current measurement
technique is immune to the effects
of oil, dirt and carbon particles that
can be found in the engine, which
can affect the measurement output
quality of other measurement
principles – particularly capacitive
and optical measurement
technologies.
Micro-Epsilon has been
developing non-contact
displacement measurement and
infrared temperature sensors for
automotive and motorsport
applications for 45 years. These
sensors are used in almost every
conceivable area of a vehicle, as
well as for R&D, test cells,
production and on-vehicle testing.
Applications range from measuring
the wear on brake discs and
clutches, to measuring turbocharger
speeds, engine piston
displacement, valve lift and ride
height, and monitoring the
temperature profile of tires.
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