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• The “Vereinigte Werkstätten für
Pflanzenöltechnologie (VWP)” are a 
company working on research and 
development of using vegetable oil for 
agriculture and cars, tractors, trucks and 
generators.

• VWP does research and development in 
plant oil engine technology, fuel 
development and sustainable fuel 
production (jatropha, palm oil etc.).

• VWP applied for and claims 17 patents 
for engine technology, fuel development, 
grant licenses and sells know-how.



Content of Presentation

1. Properties of pure plant oil and other fuels

2. Mechanical adaptation of Diesel engines to pure plant oil as fuel

- the Elsbett system

- the Deutz 1-Tank adaptation technology of Vereinigte Werkstätten für

Pflanzenöltechnologie (VWP)

3. Electronical adaptatioin of Diesel engines to pure plant oil as fuel

- the 2-Tank System of DEUTZ AG

- the 1- Tank Flex Fuel System of John Deere

4. The new 2nd generation fuel quality of pure plant oil for modern Diesel 
engines



Physical Properties Of Rapeseed Oil 
And Other Fuels



DIN EN ISO 12937750 mg/kg-0,075-% (m/m)Water content

DIN EN ISO 6245--0,01-% (m/m)Ash content (oxide ash)

E DIN EN 14538 or

DIN 51627-6

1,0 each

(ab 1.1.2012)
-20-mg/kg

Sum of contents of 

magnesium and calcium

DIN EN 14107 or

DIN 51627-6

12 (until 31.12.2011) 

3,0 (ab 1.1.2012)
-12-mg/kgPhosphorous content

DIN EN 14112-6,0-6,0hOxidation stability at 110°C

DIN EN 141042,0-2,0-mg KOH/gAcid value

DIN EN 12662:1998-1024-24-mg/kgTotal contamination

DIN EN ISO 20884 or

DIN EN ISO 20846
10-10-mg/kgSulphur content

DIN EN 14111125-12595g iodine/100gIodine value

DIN EN ISO 10370--0,40-% (m/m)Coke residue

See 5.5-40-39-Ignition performance

DIN 51900-1, -2, -3-36,0-36,0MJ/kgNet calorific value

DIN EN ISO 310436,0-36,0-mm²/sKinematic viscosity at 40°C

DIN EN ISO 2719-101-220°C
Flash point according to 

Pensky-Martens

DIN EN ISO 3675 or

DIN EN ISO 12185 inkl. 

ISO 12185 Technical Corrigendum 1

925,0910,0930,0900,0kg/m³Density at 15°C

-
Free of visible contamination, 

sediments and free water

Free of visible contamination, 

sediments and free water
-Visual examination

max.min.max.min.

Test methodLimit value DIN 51605Limit value DIN V51605UnitProperty

German Rapeseed Oil Quality Standard DIN V 51605/ DIN 51605



Elsbett Combustion System for PPO



• cylinder head/valves 
• injection pump 
• injection nozzles
• fuel circuit for vegetable oil 
• engine electronics 
• adjusting mechanism for 

fuel detection system (FDS) 
• general operating licence 

(ABE) according to StVZO

Overview of the engines having to be modified, depending on the engine type

Mechanical Adaptation –
The VWP Deutz DI-1-Tank System



European Patent For Vegetable Oil 
Combustion Technique



European Patent For A Plant Oil Fuel Cycle



Electronical Adaptation –

The Deutz AG-2 Tank System



Electronical Adaptation –
The Flex Fuel 1-Tank 

System of John Deere



Example for different 
Software Maps



TIER 3b, TIER 4, Engine Test 
Bench for 2nd VegOil

Test bench at 

TU Kaiserslautern



The desired 2nd Generation 
Fuel Quality Standard

Desired properties in 2nd 
VegOil: 

Phosphorus < 0,5 mg/kg

Calcium < 0,5 mg/kg

Magnesia < 0,5 mg/kg

Because of poisoning
catalysators and blocking soot
filters



2nd VegOil Tractor at World 
Climate Conference in Poland

Thank you very
much for your
attention!


