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Fuel consumption 
measurement is 
becoming increasingly 

important as legislation 
tightens in relation to energy 
saving and pollution control. 
This demands precise 
consumption measurement 
with standalone systems  
to provide reliable and 
independent test results  
that are not related to the 
original data coming from  
the engine control unit.

This article focuses on 
‘flowtronic’ fuel consumption 
technology provided by  
the German maker Gregory 
Technology and gives an 
overview of possible solutions 
for several applications  
where the dynamic and 
precise measurement of fuel 
consumption is required.

Basic approach
A few aspects are crucial  
for the acquisition of the 
correct fuel consumption  
test data. First of all, the test 
system itself. This includes 
operational features as well  
as technical data, robustness, 
durability and flexibility, both 
in installation and the sensor’s 
mounting position.

The same focus must be 
applied to keeping all physical 
conditions within the fuel 
supply system (such as fuel 
circulation and fuel pressure) 
at the original level, even if the 
consumption measurement 
system has been installed.

Finally, the signal 
conditioning, the software to 
carry out the automotive fuel 
consumption testing and the 
interface to the customer’s 

data acquisition system, all 
play an important role.

As a consequence of these 
fundamentals, it is necessary 
to focus on the flowtronic 
sensor element itself; the 
selection and installation of 
the correct flowtronic system 
with regard to the existing fuel 
supply system; and all further 
signal conditioning and data 
acquisition.

All flowtronic systems 
work with fuel types including 
gasoline, diesel and alcohol-
based fuels in a pressure range 
of up to 5 bar.

Flowtronic technology
All flowtronic systems made 
by Gregory Technology are 
based on the same sensor 
element. This four-piston 
counter module, which is 

constantly being improved, 
covers an extensive measuring 
range of between 0.04 and 
250 liters/hour in combination 
with a remarkable resolution 
of 0.004ml. This means testers 
can use the sensor for very 
precise fuel flow measurement 
on small up to very large 
combustion engines.

If the supply pump is 
located in the engine, this 
mechanical pump is driven  
by the engine’s crankshaft. 
Depending on the design of 
the fuel-supply tubes, with 
regard to the material and 
inner diameter as well as the 
mechanical fuel pump itself, 
the user may realize high-
frequency oscillation within 
the fuel pressure.

This pressure oscillation  
is caused by the backpressure 

Fuel consumption  
test tools
Gregory Technology provides a detailed analysis of fuel consumption 
testing technology, specifically in relation to its own ‘flowtronic’ tools

Gregory Technology
Tel: +49 6131 60309 0

Email: info@gregory.de

Web: www.flowtronic.de

BELOW: Different fuel tank 
configurations will require different 
methods of fuel consumption 
measurement

ABOVE LEFT: Gregory’s Signal 
Electronic SE8005D for measuring 
fuel consumption

ABOVE RIGHT: The Signal Electronic 
S8005AD allows direct connection  
of the flowtronic system to a 
customer’s data acquisition system

BELOW: A flowtronic system 
implemented in a closed-loop setup

generated during each pump 
cycle of the engine-driven 
mechanical fuel pump.

As the flowtronic sensor 
element also detects the 
direction of flow, fuel volume 
changing its flow direction  
as described above is taken 
into account by the signal 
processing software. The 
flowtronic systems will also 
not be damaged by such 
oscillations.

Additionally, this type  
of sensor offers increased 
flexibility during installation, 
because no specific mounting 
direction is required for 
correct operation. The 
physical design of the sensor 
helps to minimize effects  
on the signal quality that  
may be caused by vibration, 
acceleration, rotation rate  
and/or acting forces.

The recommended annual 
flowtronic sensor calibration 
as well as quality assurance 
during and after production is 
assured by special, automated 
test stands at a Gregory 
Technology site.

System configurations
Fuel consumption 
measurement is not just a 
matter of installing the flow 
sensor into the fuel supply.

The main deciding criteria 
for selecting the correct fuel 
consumption test equipment 
is the operational principle  
of the engine’s original fuel 
supply system.

An important part is the 
setup of the fuel loop itself. 
There is an ‘open-loop’ setup 
where the fuel supply is from 

engine to tank, and a 
‘closed-loop’ layout where 
there is an additional fuel 
return from engine to tank.

Engines with an open-loop 
fuel supply only require 
installation of the S8005C  
fuel consumption sensor.  
This sensor allows flexible 
mounting and easy connection 
with quick-lock couplings  
into the original fuel-supply 
tubes. It withstands the  
usual fuel pressure in a range  
up to 5 bar as standard and  
provides correct fuel-flow 
measurement. The position  
of the engine’s fuel supply 
pump does not need to be 
considered.

Typical installations 
include small motorbike 
engines, passenger-car engines 
with open-loop fuel supply 
designs, and light trucks. For 
motorbike installations, the 
S8005C flowtronic sensor 
does not require an additional 
pump. With only a very small 
drop in pressure, the fuel 
supply still flows due to 
gravity.

In contrast to open-loop 
fuel systems, with just a fuel 
supply to the engine, systems 
that are closed-loop require 
not only a flowtronic sensor 
but also a heat exchange unit.

The closed-loop 
architecture is designed  
to supply a constant fuel 
circulation from tank to 
engine and back. This 
circulation prevents the fuel 
supply components near the 
engine from overheating, and 
also provides the required 
amount of fuel for the engine 
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operation.
Just installing a fuel 

consumption sensor into the 
fuel supply would incorrectly 
measure the engine’s fuel 
consumption and stop the 
permanently flowing fuel 
circulation.

To prevent this, both fuel 
supply as well as fuel return 
are stopped and the installed 
flowtronic system builds two 
fuel circuits with the heat 
exchange unit in between,  
for cooling purposes.

The new setup rebuilds  
the original fuel system 
functionality and enables 
measurement of the engine’s 
fuel consumption volume. 
Additionally, sufficient cooling 
power is provided by the fuel 
pump of the flowtronic 
system.

There is a wide range  
of typical closed-loop 
applications. Depending  
on the engine type and the 
fuel circulation rate, various 
flowtronic systems are 
available.

Gasoline engines, typically 
with overpressure fuel supply 
(fuel supply pump located at 
the tank, the ‘pump at tank’ 
configuration), and a fuel 
circulation range of up to 150 
liters/hour are covered by the 

S8005 flowtronic sensor in 
combination with the HE8005 
heat exchanger. This heat 
exchanger optionally extends 
the functionality of the 
S8005C sensor for use  
with closed-loop fuel supply 
systems.

Typical diesel engines with 
an underpressure fuel supply 
(fuel supply pump located  
at the engine, the ‘pump at 
engine’ configuration) and  
a fuel circulation rate of a 
maximum 700 liters/hour  
are covered by several tools in 
the flowtronic FCD-D product 
line. This product family 
introduces integrated systems 
with various technical features 
based on the flowtronic  
sensor element and built-in 
fuel conditioning with heat 
exchange unit and fuel supply 
pump.

The smallest version, 
FCS-D-150, is made for  
diesel engines in passenger 
cars, small trucks and buses.

Depending on the required 
fuel circulation rate, there  
are four additional systems 
available, from FCS-D-190  
up to FCS-D-700. These 
flowtronic products cover 
typical diesel engines within 
the outstanding range of a 
maximum 250 liters/hour fuel 

consumption and up to 700 
liters/hour fuel circulation. 
This allows the testing of light 
to heavy commercial trucks, 
(hybrid) buses, earthmoving 
equipment, agricultural 
machines as well as large-size 
engines for locomotives, 
mining equipment, specialized 
vehicles, etc.

Some diesel engines of 
lightweight commercial trucks 
not only have the typical fuel 
supply pump located at the 
engine, they also have an 
additional fuel pump close  
to the tank. The second pump 
delivers surplus fuel to 
provide more engine power 
under maximum-load 
conditions. This special 
application requires the 
S8005C sensor and the 
HE8005 heat exchanger. A 
stronger internal fuel pump is 
available on request.

In some cases, an optional 
gas-bubble separator, which is 
available for some of the 
smaller flowtronic systems, is 

either the SE8005D external 
signal electronic unit or the 
S8005AD-2 is required for 
operation. Each signal unit 
covers a different field of 
application.

The SE8005D, with 
touchscreen operation, 
provides sensor and system 
setup functionality as well as 
maximum operational 
functionality and flexibility. A 
TTL and an analog signal 
output as well as external 
printer connection and a 
serial/USB interface for PC/
notebook connection are 
included. For connection and 
integration to test bench 
software, the SE8005D 
optionally includes an 
Ethernet protocol-based 
connection.

Ethernet connection offers 
several advantages. Signal 
lines can easily be extended 
from 5m cables up to 
worldwide links with 
additional safety and 

redundancy levels for secure 
data exchange. Data packages 
may be ordered according to 
the user’s application. The 
standard data package of the 
SE8005D Ethernet protocol 
contains the values of absolute 
fuel volume, fuel flow rate, 
fuel pressure within in-fuel 
supply to the engine and fuel 
temperatures at both the 
flowtronic sensor element’s 
inlet and outlet.

The SE8005D software 
enables the user to carry out 
standard consumption testing 
over time or over distance 
traveled. For this purpose, the 
SE8005D offers a TTL signal 
input to connect a (non-
contact) speed sensor. Even a 
software tool for speed sensor 
calibration and an additional 
trigger signal input are 
included with this type of 
electronic signal. With the 
SE8005D and its wide range 
of functionality, flowtronic 
systems can be used as 

standalone systems for fuel 
consumption testing.

The new model S8005AD-2 
offers TTL and analog signal 
output. It is designed for 
direct connection of 
flowtronic systems to the 
user’s existing data acquisition 
system. In combination with 
the FCS-D-190 up to 
FCS-D-700 systems, the new 
version will be powered 
through the signal cable and 
requires no additional power 
supply.

Conclusion
Within mobile and stationary 
fuel consumption testing 
equipment for combustion 
engines, German supplier 
Gregory Technology with its 
flowtronic product line is one 
of the leading manufacturers 
worldwide. The company was 
founded in 1996 as a supplier 
of measurement equipment 
within the field of automotive 
testing.

“The main deciding criteria for selecting the correct fuel 
consumption test equipment is the operational principle of the 
engine’s original fuel supply system”

used to eliminate gas bubbles 
within low quantities of fuel 
returning from the engine. 
This prevents gas bubbles 
getting into the engine fuel 
supply, which could result in a 
loss of engine power or even 
an engine cut-off.

Flexible features
In general, flowtronic systems 
are designed for use within 
mobile automotive testing as 
well as stationary test bench 
applications. The whole 
flowtronic product line offers 
on the one hand modular and 
flexible systems and on the 
other, turnkey solutions ready 
for immediate operation and 
complete with a robust 
carrying case for transport 
and storage.

Typical demands on the 
system functionality are 
fulfilled, including the power 
supply coming from the 
passenger car (12V) or truck 
battery (24V); an operational 
temperature range down to 
-20°C; and integration into 
test bench data acquisition 
software. Additional sensors 
for fuel temperature and 
pressure measurement are 
available on request.

All flowtronic systems are 
equipped with self-closing, 
quick-lock couplings for fast 
and easy connection into the 
engine’s fuel supply and 
return circuit. Additionally, 
leak-free couplings offer 
user-friendly and spill-free 
handling during system 
installation.

Gregory also now provides 
more advanced quick-lock 
couplings, available on 
request. These offer even more 
comfort and cleaner handling 
while connecting and 
disconnecting. This helps to 
keep test vehicles and other 
customers’ cars free from any 
remains of fuel as well as fuel 
odor when handling the 
couplings. The new version is 
also highly recommended for 
practical training classes 
carried out by organizations 
such as universities.

Signal conditioning/output
For all flowtronic systems, 

ABOVE: The FCS systems D190-700 
are integrated systems for the 
measurement of diesel engines with 
the fuel supply and return line, and the 
fuel pump located at the engine

BELOW: Gregory’s flowtronic S8005C 
(LEFT) is available as an extended 
complete system with the HE8005  
heat exchanger (RIGHT), for engines  
with fuel supply to the engine and  
fuel return back to the tank

A few years later, Gregory 
Technology took over the 
flowtronic sensor technology 
from its former producer, 
Quickly AG in Switzerland, to 
continue and improve 
Quickly’s worldwide success 
as well as building on its 
experience and know-how.

Since then, all flowtronic 
systems and the flowtronic 
sensor element itself have 
undergone a continuous 
development and permanent 
process to ensure the best 
suitability for as many 
applications as possible.

Gregory Technology’s main 
philosophy is not only to 
provide high-tech products 
completely designed and made 
in Germany, fulfilling the 
user’s demands to the best of 
its ability, but also to provide 
long-term support based on a 
close cooperation with 
customers. This enables 
worldwide users to keep their 
flowtronic equipment 
up-to-date and also to get 
customer-specific solutions. 
With that, flowtronic systems 
can meet ongoing demands 
with regard to new engine 
types and applications. A 
network of exclusive sales 



귀사의 성공적인 연비 계측 시험을 위해

flowtronic 의 센싱 소자는 0.004ml 의 뛰어난 분해능을 제공합니다.

0.04 에서 250 L/H 에 이르는 광범위한 장비 사용 범위는 다양한 사이즈의 엔진

에 적용이 가능합니다. flowtronic 제품은 최대 700 l/h 의 연료 순환 속도를 제

공할 수 있습니다.

또한, 모든 flowtronic 제품은 모터바이크, 승용차, 하이브리드차, 트럭, 

버스, 상용차, 특수차, 농업용차, 디젤기관차, 선박등의 엔진을 시험

할 수 있는 최적의 솔루션입니다.

가능한 제품군은 개방형 연료공급시스템 적용을 위한 S8005C 

뿐만아니라 폐쇄형 연료공급시스템 을 위한 열교환장치를 포

함합니다.

모든 flowtronic 제품은 터치 스크린과 소프트웨어를 기반으로 

한 독립형 시스템으로 개발 되었습니다. 새로운 이더넷 인터페

이스와 다양한 신호 출력 (아날로그, TTL, Serial/USB) 은 추가

적인 기능성을 제공하며, 데이터 집록과 분석을 위해 고객측 소

프트웨어 패키지와의 통합을 제공합니다.

한국 총판 대리점 

Tel: 02-830-3070 1      Fax: 02-830-1231      Mail: magus@magus.kr
경기도 성남시 분당구 판교로 253 판교이노밸리 B동 401B호 

GREGORY Technology는 동적 및 정적 연비 계측을 위한 

고 정밀 계측 장비를 전 세계적으로 공급하고 있습니

다. 독일에서 연구 개발된 유연한 턴키 시스템 솔

루션은 사용자 친화적인 손쉬운 장착과 사용법

을 지원합니다.

모든 제품은 최대 5 Bar의 사용 압력조건에

서 가솔린, 디젤 및 알콜 베이스 연료의 사용

이 가능하도록 설계되었습니다.  자동 차폐 커

플링의 사용으로 엔진의 연료 공급 시스템에 빠

른 설치와 통합이 가능합니다. 사용자의 요청에 

따라 더 편리하고 깨끗한 사용을 위한 특수 차폐커

플링의 공급이 가능합니다.


