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Fuel consumption 
measurement on 
combustion engines 

is becoming increasingly 
important all over the world 
to save energy. The demands 
being made of equipment for 
automotive fuel consumption 
testing are compact design, 
flexibility in use, ease of 
use, fast installation and 
commissioning, resistance to 
modern fuel types, reliability, 
and availability of customer-
specific solutions.

At the same time higher 
measurement accuracy is 
required to achieve precise fuel 
consumption measurement, 
with modern engines having 
ever-decreasing engine idle 
flow rates.

In general, the real fuel 
consumption measurement 
is the absolute reference for 
the engine’s actual fuel 
consumption, and it is also 
independent of the ECU data. 
For comparing several vehicles, 
the real measurement is 
the only base for an exact 
comparison of the test data 
of all measured vehicles.

Fuel consumption testing 
in general consists of three 
main functional components: 
the fuel flow sensor itself, the 
fuel conditioning, and the 
sensor’s signal electronic. To 
achieve maximum data quality, 
sensors with suitable accuracy 
and resolution are necessary. 
In addition to the fuel flow 
sensor, temperature sensors 
can be used to evaluate 
the supplied fuel mass. 
Thermocouples located directly 
within the fuel flow at the flow 

sensor inlet and outlet 
are typically used for that 
application.

The second functional 
component is the proper 
conditioning of the engine’s 
fuel supply system. This 
conditioning ensures the 
same parameters, such 
as temperature and 
pressure, within the engine’s 
fuel supply system after 
installing the measuring 
equipment in comparison 
to the original state of the 
engine without testing 
equipment.

The last component is 
the signal conditioning and 
analysis, which includes long-
standing know-how of fuel 
consumption measurement. 

The electronic signal provides 
considerably more intelligence 
and functionality to fuel 
consumption testing, and in 
future, even higher measuring 
accuracy can be achieved.

The German manufacturer 
GREGORY Technology has 
over 40 years’ experience in 
fuel consumption measurement 
within the flowtronic product 
line, which is a series of 
modular systems for fuel 
consumption testing in mobile 
and stationary applications.

of angle and rotation) has 
no effect on the sensor’s 
functionality and accuracy, 
or on test data quality.

The technology of the 
flowtronic sensor is 
successfully used worldwide 
within fuel consumption 
measurement, and is further 
developed by GREGORY 
Technology. For better 
accuracy the mechanical 
components have been 
optimized recently.

As a result of more fuel-
efficient combustion engines, 
a continuously decreasing 
volume must be shown within 
a shorter timeframe. This is 
provided by the new flowtronic 
sensor with a higher volume 
resolution of 0.004ml (instead 
of previously 0.333ml). It 
enables the sensor to detect 
flow rates of 40ml/h within 

Fuel consumption 
testing systems
Higher measurement accuracy of fuel consumption 
is crucial in the global bid to save energy

ABOVE: The flowtronic 
systems have self-closing and 
leak-free quick-lock connectors

“The technology of the 
flowtronic sensor is successfully 
used worldwide within fuel 
consumption measurement”
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At the foundation of these 
systems is a sensor element 
based on a four-piston volume 
meter. Due to the sensor’s 
working principle, it is 
insensitive to shock, vibration 
and position in space. For this 
reason, the sensor provides 
a maximum flexibility for 
universal use. In contrast 
to other methods of 
measurement, the flowtronic 
sensor can be operated in 
any position. Any movement 
of the vehicle (any change 
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four seconds (instead of 
previously 1 liter/h within 
14 seconds). Additionally 
the mechanical design has 
been optimized to achieve a 
maximum measuring range of 
typically 250 liters/h (instead 
of the previously 150 liters/h).

In conjunction with the 
newly developed signal 
conditioning unit, the 
flowtronic sensor reaches 
a significantly improved 
resolution by a factor of 80. 
In addition, the sensor is now 
characterized by the measuring 
range from 0.04 to 250 liters/h 
(flow rate ratio of 1:6250). 
On top of this, the sensor 
detects the flow direction 
of the measured volume. 
To prove the flowtronic 
sensor’s accuracy, GREGORY 
Technology has developed 
automated test systems.

The second important 
functional component is the 
fuel conditioning, which is 
included in the flowtronic 
systems. Fuel consumption 
measurement in general is 
only reliable and accurate 
when having the same 
conditions like pressure and 
temperature within the fuel 
supply system, with and 
without fuel consumption 
testing equipment installed. 
The fuel pressure and flow 
rate within the engine’s fuel 
supply can be adjusted. 
The premium FCS-3 systems 
include not only the fuel 
supply conditioning, but also 
the fuel return conditioning.

The flowtronic electronic 
signal, which is the third 
functional component of fuel 

consumption testing, provides 
additional performance. 
Two versions are available. 
The premium version offers 
a standalone solution for 
flexible consumption testing 
with integrated software and 
operation via touchscreen 
display. An interface for 
a distance sensor upgrades the 
system for distance and speed 
based consumption testing.

Alternatively, a smaller 
signal electronic provides 
TTL and analog signal output 
for direct connection to 
a customer-owned data 
acquisition system.

For fast and easy installation 
into the fuel supply system, 
flowtronic systems have self-
closing and leak-free quick-
lock connectors. A connection 
to the original fuel supply 
connectors can be provided 
with special adapters.

The flowtronic systems 
are designed and made in 
Germany and are subject to 
a continuous improvement 
process regarding functionality, 
quality, robustness, operational 
safety as well as fast installation 
and commissioning.

The flowtronic fuel 
consumption testing systems 
with a resolution of 0.004ml 
and a measuring range of 0.04 
up to 250 liters/h are available 
for use with small to very large 
engines (max. 700 liters/h fuel 
circulation). The wide range 
of applications include 
motorbikes; passenger cars; 
trucks; buses; commercial 
vehicles; specialized vehicles 
like equipment for 
earthmoving, mining, material 
handling and ports; cranes, 
diesel locomotives; tracked 

vehicles and boats. The latest 
generation of hybrid vehicles
is an application for flowtronic 
systems, too.

The best fitting system 
configuration can be selected, 
depending on the type of 
engine fuel supply system 
(fuel supply pump with over-
pressure or suction mode), the 
required measuring range, and 
the maximum fuel circulation 
rate. The FCS-3 series brings 
together a flexibility for almost 
all demands, not previously 
achieved in a single device. ‹

ABOVE: The FCS-3 systems 
include fuel supply and fuel 
return conditioning

BELOW: Sensors and heat 
exchangers form part of the range
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in Fuel  Consumption Testing

Four  P is tons  fo r  Your  Success
Four Pistons for Your Success

Sales Par tners Wanted !

GREGORY 
Technology of-

fers a new system 
generation based on 

more than 40 years expe-
rience in fuel consumption 

testing „Engineered and Made 
in Germany“. 

The flowtronic product line stands 
for flexible, robust and ready to use 

fuel consumption test equipment for 
combustion engines. Over and above 

customer specific solutions are provided.

Systems with an outstanding resoluti-
on of 0,004 ml and a measuring ran-
ge of 0,04 up to 250 l/h are covering 
small to very large engines with 
max. 700 l/h fuel circulation. The 
wide range of applications in-
clude motor bikes, passenger 
cars, hybrid vehicles, trucks, 
busses, commercial ve-
hicles, specialised 
vehicles, diesel lo-
comotives and 
boats.

GREGORY Technology GmbH - Mombacher Strasse 56 -  55122 Mainz /Germany
www.f lowtronic.de -  info@flowtronic.de

+49 (0) 6131-60 30 9-0


