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Technical development & engineering

 Engine application

 Vehicle field testing

 Engine test bench

 Testing fuels and injectors

 Development and testing of     

injector nozzles for PPO

 Prototyping
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GLOBAL - WHY Pure Plant Oil (PPO)?
• peak oil

• lack of protein

• capability as protein co-product 

• energy efficiency

LOCAL
• niche product for farming & regional economy

• sustainable, closed loop

• self provision for german agriculture possible

STATE OF THE ART
• understanding Diesel deposits

• new deposit mechanism due to blends 

• new phenomena of high boiling hydrocarbons 

• less research on PPO deposits

• proof of PPO-concept for EU stage 4 

• DIN 51605:2010-09 for PPO (rape only)

Motivation
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ABM project

INITIAL SITUATION
• German „100 Traktoren Pogramm“ (2002-2005)

• EU project „2ndVegOil“ (2008-2011)

 Focus on ash-forming elements (alkali/ alkaline earth metals and phosphorus)

ABM – AblagerungsBildungsMechanismen 
Joint RTD project, supported by:

(scheduled 2011-2014)

“Determination of the basic mechanisms of deposit
formation in a rape seed oil-powered research engine and
associated transfer of the results to a complete engine”

Project partners:
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ABM project - work packages

• influence of ash content in PPO-fuels on deposits

• interaction and deposit mechanism

• validation of adapted ECU set up (JD engine)

• specify DIN limits for PPO-fuels

• single-cylinder test engine

• basic research fuels

• basic research OP-points

• simulation/ deposit theory

• engine test bench, JD EU 

stage 3B six-cylinder engine

• support

• ECU mapping 
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The trouble is …

Einfluss ESD 

veränderung?

- Ca,P, Mg …

- Herstellungstoleranzen

- Einlaufverhalten

Kraftstoff

% Ca, P, Na, K, ..

ca. 2 l/h

Injektor/ 

Düse

-T/p-Anstieg

Motoröl

% Ca, P, Na, K, ..

ca. 6 ml/h

Entmischungs-/

Auswaschungs-

effekte:

-Phosphorschlupf ?

- …

Verbrennung

Ablagerungen

Brennraum

% 

Ca, P, Zn, Cu …

Emissionen

Strömungsverhältnisse

- Spraybild

- Überströmen EL-AL

- blow by

- Thumble

- …

Temperaturverhältnisse

- Düse

- Kolben

- Ventile

- Brennraumwand

- …

Ablagerungsart

- Polymerisation

- Verkokung/ Pyrolyse

- Aschen

Entmischungs-/

Auswaschungs-

effekte:

- Pölentrag       vs.

- Motoröleintrag

Einflüsse KS auf ESDnadel

- %Ca,P,Na,K 

- Oxstabi

- AN

- konkurrierende Effekte AN (KS1) vs.

%Ca (KS1Ca) auf ESD Einlaufverhalten

Affinitätsunterschiede ?

- CaO vs. P2O5

- …

Motoröleintrag in Düse (MP1)?

- Trompetenbildung bei Moöl-

geschmierten KS pumpen bei 

Niedriglast auch mit Diesel

(Bsp. Gabelstapler TU HRO)

-

- …

Rückblasen der Abgase ?

- zu langsames Schließen

der ESD schwarze Beläge,

Staub

- …

Keine / 

unvollständige

Verbrennung

Soak in

Kraftstoffreste aus:

- Düsenloch

- Rezirkulation Einspritzung

- Ventilüberschneidung

- …

Luft

-T/p/Ra

- Verunreinigungen

effect / interaction

material flow

system / process
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The practical approach is …

Empirical studies
engine test benches (PLD, CR)

Focus
analysis, tests

Engine indicating 

measurement

Fuel matrix

DPF Injector 

nozzle

Analysis 

deposits

Follow-up 

analysis of 

lubricants 

Soak in

Test 

data

Engine 

inspection

Injector 

inspection

DPF 

clogging

stuck 

piston ring

injector 

flow rate 

trend
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Searching for ashes
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less deposits

Focus on needle
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Element/ 

Wellenlänge 

[nm] Einheit

7458         

nach 

Aufschluss

Al_167,0 mg/kg 1220

Ca_315,8 % 15,4

Cr_205,5 mg/kg 241

Cu_324,7 % 2,1

Fe_259,9 mg/kg 6260

K_766,4 mg/kg 2080

Mg_285,2 % 1,1

Na_818,3 mg/kg 5200

Ni_221,6 mg/kg 235

P_213,6 % 13,2

Pb_220,3 mg/kg 1380

S_182,0 % 1,7

Si_288,1 mg/kg 3390

PDK

Ca Mg 

Focus on DPF
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The PPO Concept – „Agrarantrieb“

Associated partners

Active partners
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Thank you for your kind attention!

Graduate? Student? Trainee? Co-op? 

+  Curiousness?

www.regineering.com/jobs


