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Bio Liquids – CHP, Powergeneration from Biomass

Dr. Gruber/Gruber GbR

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

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

• VWP Gruber applied for and claims 20 
patents for engine technology, fuel 
development, grant licenses and sells 
know-how.

Dr. Gruber/Gruber GbR
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Prolog: Basic Rules For Engine Adaptation

Dr. Gruber/Gruber GbR

- Pure Plant Oil (PPO) out of physical / chemical reasons is a perfect fuel          
concerning, environment and economics but is a challenge to burn in 
combustion engines

- Every engine family needs intensice R&D 
Pre chamber engines tolerant, DI and CR engines sensitive, medium speed 
engines tolerant for ppo

- Every new plant oil needs intensive R&D
Combustion quality increases with saturation percentage of ppo 

- Fuel quality is about 50% responsible for engine stops 
DIN V 51605, DIN 51605, DIN Spec 51623, CEN WS 56
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Development Matrix For PPO Engines

Großvolumig Mittelgroß Kleinvolumig

Langsam- 
läufer

Mobile 
Anwendung

Mittelschnell- 
läufer

Stationäre 
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Generator
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BHKW

Motortechnologie Kraftstoffversorgung Kraftstoffqualität/ 
Entwicklung
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Single Tank IDI Diesel Engines (TIER 1)

Technical Adaptations (Patented)

• fuel cycle adapted for PPO

• FDS: Fuel detection system for PPO 
and/or diesel

• PPO Injection needles for better fuel 
mixture and to avoid coke residues

• Improved glow plug

• PPO pre chamber positioning to 
centralize fuel/oxygen mixture to main 
combustion centre 

IDI VWP Test engine  at Test bench 
Technical University Munich (TUM)

Minor adaptation and fuel quality causes higher 
emissions and higher fuel consumptions

Risk for engine damage lower than for DI or CR 
engines

Dr. Gruber/Gruber GbR



4

Single Tank DI Diesel Engines (TIER 1+2)

Technical Adaptations (Patented)

• Fuel cycle adapted for PPO 

• FDS: Fuel detection system for PPO 
and/or diesel

• Adapted injection nozzles for better 
fuel vaporization 

• Different beam positioning 

• New combustion process 

• Valves adjustment

VWP Deutz DI engine for Jatropha oil 

Dr. Gruber/Gruber GbR

DI engines sensitive for minor adaptation quality: 
Engine damages power loss, high emission and 
consumption

Property Unit Limit value DIN V51605 Limit value DIN 51605 Test method

min. max. min. max.

Visual examination ‐
Free of visible contamination, 
sediments and free water

Free of visible contamination, 
sediments and free water

‐

Density at 15°C kg/m³ 900,0 930,0 910,0 925,0
DIN EN ISO 3675 or 
DIN EN ISO 12185 inkl. 
ISO 12185 Technical Corrigendum 1

Flash point according to 
Pensky‐Martens

°C 220 ‐ 101 ‐ DIN EN ISO 2719

Kinematic viscosity at 40°C mm²/s ‐ 36,0 ‐ 36,0 DIN EN ISO 3104

Net calorific value MJ/kg 36,0 ‐ 36,0 ‐ DIN 51900‐1, ‐2, ‐3

Ignition performance ‐ 39 ‐ 40 ‐ See 5.5

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

Iodine value g iodine/100g 95 125 ‐ 125 DIN EN 14111

Sulphur content mg/kg ‐ 10 ‐ 10
DIN EN ISO 20884 or 
DIN EN ISO 20846

Total contamination mg/kg ‐ 24 ‐ 24 DIN EN 12662:1998‐10

Acid value mg KOH/g ‐ 2,0 ‐ 2,0 DIN EN 14104

Oxidation stability at 110°C h 6,0 ‐ 6,0 ‐ DIN EN 14112

Phosphorous content mg/kg ‐ 12 ‐
12 (until 31.12.2011) 
3,0 (ab 1.1.2012)

DIN EN 14107 or
DIN 51627‐6

Sum of contents of 
magnesium and calcium

mg/kg ‐ 20 ‐
1,0 each 
(ab 1.1.2012)

E DIN EN 14538 or 
DIN 51627‐6

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

Water content % (m/m) ‐ 0,075 ‐ 750 mg/kg DIN EN ISO 12937

German DIN V 51605 and DIN 51605 as PPO Fuel Quality Standard For Canola Oil
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The 2nd VegOil Project - John Deere 
Common Rail Diesel Engines for 
PPO/Biodiesel/Diesel (TIER 3a/3b/4)

Engine software adjustment

Powerful fuel supply system

Internal cold start preheating

VWP single tank solution for John Deere 
PPO/Biodiesel/Diesel Flex Fuel Engine

 Development and testing of off road 
engines and exhaust gas after 
treatment systems for TIER 3a, 3b 
and 4 with rapeseed-, camelina 
sativa-, sunflower-, corn- and jatropha 
oil  

 Demonstration fleet of 16 tractors in 
4 countries with rapeseed-, camelina 
sativa-, sunflower and jatropha oil

 Proposal of an European fuel 
quality standard for Jatropha and 
other PPOs in CEN WS56 workshop

Dr. Gruber/Gruber GbR

Emission Results TIER 3a for 
Diesel and Other Plant Oils

Source: John Deere CR off 
road engine at test stand TU 
Kaiserslautern

Dr. Gruber/Gruber GbR
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Average Torque of Diesel and 
other Plant Oils (Off Road, 
TIER 3a)

Source: John Deere CR engine 
at test stand TU Kaiserslautern

Average engine torque (Nm)

Mode Diesel Rapeseed (RÖL) Sunflower (SÖL) False flax (LÖL) Jatropha (JÖL)

A100 628 617 629 630 629

A75 472 472 478 478 478

A50 314 314 319 319 319

A10 61.7 61.6 62.9 62.9 63.0

B100 715 724 720 726 727

B75 542 542 553 553 553

B50 361 361 368 368 369

Idle 18.7 12.0 23.0 23.6 23.3

Dr. Gruber/Gruber GbR

CEN WS 56 Specification
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Analysis of a Bad Jatropha Oil Quality

Dr. Gruber/Gruber GbR

Analysis of a Good Jatropha Oil Quality

Dr. Gruber/Gruber GbR
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Biofuel Medium Speed Engines Technical Adaptations

-Selection of suitable engine type 
(large bore)

-Fuel cycle incl. storage system 
(heating, separating)

-Adapted Fuel injection systems 
(coating)

-Adapted maintening cycle 
(accumulation of lub. oil)

-Fuel quality control (degumming, 
deacidification, Seperation)

-Different Fuel Specifications of 
different engine producers

-Different emission standards and 
emissions after treatment systems 
(TA-Luft, World Bank etc.)

Source: MAN Diesel & Turbo

Dr. Gruber/Gruber GbR

-Quality adaptation reduces operational costs, 
fuel consumption and engine risks

CHP For Used Cooking Oil/Fat (Fritzens/Austria/MAN)

Source: MAN Diesel & Turbo

Dr. Gruber/Gruber GbR
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Biofuels – Jatropha oil

Zero Fossil Fuel Strategy for the Galapagos Islands

Wind energy

Source: ERGAL Project

Dr. Gruber/Gruber GbR
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Thank You Very Much For Your Attention!

Floreana Galapagos: 

Photovoltaik & 2x 69kWel Jatropha

Dr. Gruber/Gruber GbR


