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Kerosene for Aviation

Greening of Aviation - Alternative Aviation Jet Fuels

Inmaculada Gomez (SENASA) – Athens 7th November 2016

Alternative Fuels for Aviation. Beyond ITAKA
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Background

Itaka

A key point is to promote and create an efficient supply chain, from OFFER -biomass
cultivation and conversion- up to DEMAND (airlines and standards).

The EU Advanced Biofuels Flightpath set up the objective to
achieve 2 million tons of sustainable biofuel per year in 2020.

ITAKA will link supply and demand by connecting the
full value-chain: feedstock grower, biofuel producer,
distributor and airlines.

R&D demostrator 
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Project structure

1.- PRODUCTION

• Feedstock

• Conversion technology 

2.- LOGISTICS and LARGE SCALE USE 

• Logistics

• Engine and fuel systems testing

3.- SUSTAINABILITY ASSESSMENT

4.- OUTREACH
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RESULTS

© Biotehgen
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PRODUCTION

Itaka

Feedstock

4 camelina large scale plantations in Spain + 2 in Romania 

• Selected and new camelina varieties adapted for Europe and 
with increased oil content

• Optimized camelina growing protocols

• Testing camelina cultivation in polluted land

• Marketing co-products (meal, husks, straw) 

• Crushing improvement tests

UCO

• Market analysis (availability and costs)

• Innovative pre-treatment and upgrading methods studied, 
catalytic pyrolysis
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Total potential sustainable land
Fallow Sustainable < 5 t/ha
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Potential production of camelina oil in EU (t)

1 072 685

350 557

79 828
0

200 000

400 000

600 000

800 000

1 000 000

1 200 000



288Itaka

Total potential biojet volume



299Itaka

ITAKA Scale-Up Model - ISUM
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PRODUCTION

Itaka

Conversion technology

• Improved refining facilities (better adapted to
biojet requirements)

• Adapted protocol for in house quality testing

• Coordination with the UCO catalytic pyrolysis tests

• HEFA vs. HEFA+? Lower production costs but lower
blends
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• 18 KLM flights on A330 to 
Aruba

• Fully segregated biofuel 
logistics

• Fully segregated biofuel 
logistics for 80 KLM flights on 
E190 to Amsterdam

• Non-dedicated airport 
logistics: Biofuel supply via 
airport tank farm & hydrant

SCHIPHOL

OSLO

2016 Biofuel @ Oslo

2014 Biofuel @ Schiphol



LOGISTICS and LARGE SCALE USE

Logistics



Distribution to 
airport 

Airport logistics
Aircraft fueling & 
biofuel flights

Bio jet 
production

1 3 42 5Blending & 
Certification to 
Jet A-1

Fully segregated bio jet logistics: using dedicated biojet infra

Non-segregated bio jet logistics: using existing jet infra

ITAKA biojet was supplied via both segregated and non-segregated 
logistics

ITAKA/AirBP 2016 supply 
via Oslo airport tankfarm

Non-segregated logistics: use existing jet infra

Fully segregated biojet logistics

Schiphol & Oslo:
KLM/Airbus flights in 2014

KLM/Embraer flights in 
2016



Biojet molecules end up in any aircraft – how to claim it is yours?

Biojet physically delivered to all aircrafts fueled from shared airport hydrant system

 No physical tracing of biojet possible

 No distinction in bio/fossil batches in airport administration

 Airline wants biojet to be attributed to its account because:

– Airline paid for it

– Airline wants to claim GHG emissions (e.g. EU ETS)

 1. Traceability & Proofs of biojet delivery up to airport: 

– Batch numbers & bio ratio on product quality certificates and transport documents forming 
closed chain

 2. Proofs of Sustainability (PoS) up to airline:

– PoS demonstrates EU RED compliancy of biojet (audited by independent certification bodies) 
and shows volumes transferred

– PoS sent from producer to supplier to airline in Nabisy (the German biofuel accounting system)

 Two document chains connected via declaration on identity by Neste linking volume registered in 
Nabisy with identical volume and batch number on their delivery documentation

 Airline reported biojet consumption via Nabisy and claimed GHG reductions under EU ETS

How it worked for Oslo deliveries…
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LOGISTICS and LARGE SCALE USE
Engine and fuel systems testing

 18 flights AMS-AUA-BON [A330-200]: 

• no detrimental effects on operation, similar or 
slightly better fuel consumption

• Gauging systems accuracy validated on biojet

• water prediction model validated on biojet

 APU tests for pollutant emissions: reduction in fuel 
flow, reduction in the SAE smoke number and 
possible reduction in PMs. No changes NOx or UHC.

 80 flights OSL-AMS [E190] with biojet: 

• no detrimental effects on operation

• Gauging systems accuracy validated on biojet
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Water solubility of biofuels

Water Build-Up vs. Time
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Emissions effects – APU tests

 ~ 500 engines in ICAO emissions database (good fleet 
representation from a subset of 30 engines)

 Combustion efficiency on all modern hardware 
(independent of OEM) is asymptotically approach 100% 
(e.g. GE90 is 99.6% at idle). Differences in hardware are 
increasingly second order effects; First order effects 
come from changes in fuel chemistry.

 An APU is a good model for main engine gas turbines. 
 Qualitative data and trends are very similar,

 Considerably lower fuel usage (typically 30 g/s compared 
with 2000 g/s),

 Ease of access and considerably lower costs (factor x10),

 An APU is a critical safety device on all ETOPS aircraft & 
APU emissions contribute appreciably to AQ at airports.

© Simon Christie (MMU)

Garrett Honeywell GTCP85 APU
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Emissions effects – APU tests

Engine performance:
 A reduction in fuel flow (kg/sec) 
 A small reduction in the engine EGT

Gaseous emission species:
 CO is slightly reduced.
 UHC is no change / slightly reduction.
 NOx remains approximately constant.
 CO2 is linearly reduced.
 H20 is linearly increased.

Particulate matter characterization:
 A pronounced and linear reduction in SAE smoke number.
 A significant reduction in nvPM mass & number emissions

is accompanied by a move to smaller size. © Simon Christie (MMU)

Baseline Jet A-1

n-paraffins

i-paraffins

Cyclo-paraffins

Aromatics

ITAKA HEFA
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ITAKA significantly 
different chemical 

composition to JetA1

Baseline Jet A-1
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Effects with increasing blend ratio
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Results

Itaka

3.- SUSTAINABILITY ASSESSMENT:

• GHG savings estimated to achieve 66%, RSB 
certification for the CCE camelina oil plantations

• Low ILUC risk assessment framework: fallow 
land rotation, no demand of additional land or 
substitution of crops

• Several sustainability checks, inc. LCIA and SEIA 

4.- OUTREACH:

ITAKA worked to build-up a strong partnership to contribute to a worldwide effort.

Detailed project results are available at www.itaka-project.eu

http://www.itaka-project.eu/
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Beyond ITAKA

• Continue the efforts on R&D for aviation biofuels  aviation should 
not be out, climate optimization, fuel/engine database(s)

• Create a level playing field for aviation biofuels 

– Align bio-based economy policy objectives

• Actively stimulate the aviation sector by creating an attractive 
investment climate while at the same time setting ambitious stands 
for sustainability.

• Ensure feedstock supply: more regular and efficient production of 
feedstock under real market conditions, quality and sustainability.

• Structure demand, adequate volumes and logistics so that the long-
scale use is ensured at a significant scale (i.e. bio-hub Oslo). 
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www.itaka-project.eu

This project has received funding from the European Union’s Seventh Framework Programme for 
research technological development and demonstration under grant agreement No 308807
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Partners 

Itaka

 demonstrate the 
readiness of         

SPK large-scale 
production  & use



22626Itaka


