
 

 

 
 
 
 
 

 
 
  
 

 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fuel aging in Plug-In Hybrid Vehicles 

Plug-in-Hybrid Vehicles (PHEV) consist of a 
conventional internal combustion engine as well 
as of an electric propulsion, which batteries can 
be loaded externally ('Plug-in'). If a PHEV is used 
for short distances only and is loaded systemati-
cally, it can happen that the ICE is seldom oper-
ated. This leads to the circumstance, that refuel-
ling is seldom and the fuel stays in the tank for a 
long time. Out of that the question arises, if fuel 
aging is a potential problem for these type of ve-
hicles.  

In order to investigate the fuel aging, it is not suf-
ficient to fill fuel in a tank and wait, because the 
aging of the fuel is in the first case a matter of 
heating and pressurization. This is due to the fact, 
that in modern diesel engines a part of the fuel is 
recirculated from the injector od pump to the tank. 
In the course of this, the fuel is heated.  

Goal of the research was, to simulate the pro-
cesses in the vehicle as realistic as possible us-
ing a rsearch setup, in order to investigate fuel 
aging in the test facility. 

Test bench fuel aging 

For this purpose, the complete common-rail 
fuel supply system was setup at the TU-Graz. To 
realize real world conditions, exclusively parts of 
mass production vehicles have been used. The 
main components are the tank, pre-pump, high 
pressure pump and the high-pressure rail. Only 
the injectors have not been installed as the in-
jected fuel amount is not relevant for the investi-
gations. The heating of the fuel in the back-line of 
the injector is replaced by an additional heating 
element.  

Besides the fuel-bearing parts, the test setup con-
sists out of complex control and measurement 
system. This enables a mainly automated opera-
tion on the one hand, on the other hand large flex-
ibility regarding test procedure. The whole setup 
is mounted on a compact and portable frame and 
can be operated autarch except for power supply. 
Once in operation, the test requires low effort for 
care, this is reduced on occasional sample ex-
traction. 

 

Component test bench  Fuel Aging 

Future propulsions for passenger cars are characterized by amongst others the combinations of 
various power sources (hybridisation). In this context, the demand on the long-time stability of 
fossil and alternative fuels are rising. Investigations of the ECO-Powerdrive 2 attribute to the 
development and optimization of future fuels in terms of long-time stability. For this purpose, a 
special test bench was designed and built, with which the aging properties of conventional and 
bio-diesel fuel can be tested. 

ECO 2    
ECO-PowerDrive 2  
Programm: COMET – Competence Centers for Excellent Technologies   
Programm line: K-Projects 
COMET-subproject, duration and type of project:  
C2 Hybrid CI, 07/2014 – 06/2018, multi-firm  
  

 

Success Story 
COMET 

 



 

Further information on COMET – Competence Centers for Excellent Technologies: www.ffg.at/comet  
This success story was provided by the consortium leader/centre management for the purpose of being pub-
lished on the FFG website. FFG does not take responsibility for the accuracy, completeness and the currentness 
of the information stated.   
 

 
 
fig. 1: Fuel Aging Test Setup (without covers) 
 
With this test bench fuels can be exposed to arbi-
trary load cycle under controlled conditions and 
therefore evaluated and compared regarding ag-
ing. A typical load cycle could be i.e. 2 times a day 
operation for 30 minutes with 1200bar rail pres-
sure, total duration 8 weeks. 

 

 
Impact and effects  

The test setup enables the partner OMV AG 
to investigate the aging stability of verious fuel 
blends in a simply and reproducible manner. 
Based on these results, counter measures can be 
developed by OMV in order to make future fuels 
fit for the demands of PHEV. 

 
fig. 2: Detaile of the aging test bench: high pres-
sure pump with drive, fuel rail and heating ele-
ment. 
 
 

 
 
 

Contact and information 
K-Projekt ECO-2 
 

Inst. f. Verbrennungskraftmaschinen und Thermodynamik  Project coordinator 
Technische Universität Graz  Dr. Stephan Schmidt 
 
Inffeldgasse 25b, 8010 Graz, Austria   
T +43 316 873 30153  
E schmidt@ivt.tugraz.at, www.ecopowerdrive.at  
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Institut für Verbrennungskraftmaschinen und Ther-
modynamik / TU-Graz 
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