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SUMMARY 

The Commercial Aviation Alternative Fuels Initiative (CAAFI) utilizes a 
series of roadmaps that identify achieved and anticipated milestones in the 
development and deployment of alternative aviation jet fuels.  CAAFI uses 
these roadmaps to track overall progress in alternative jet fuel efforts and to 
identify gaps in activities to which research and resources can be 
channelled as needed.  The Research and Development (R&D) roadmaps 
also distinguish between work that has been accomplished, is currently 
planned for execution or has been identified by CAAFI's R&D team as an 
unmet need.   In this information paper, the United States (U.S.) presents a 
summary of the information contained in the R&D alternative aviation jet 
fuels roadmaps developed by CAAFI, which are appended. 
 

 

1. INTRODUCTION 

1.1 The US Federal Aviation Administration created the Commercial Aviation Alternative Fuels 
Initiative (CAAFI) in 2006 in response to three key concerns regarding aviation fuel: energy security, cost, and 
environmental factors.  Since its inception, CAAFI has focused on four key areas relating to the development and 
deployment of alternative jet fuels: economics/business, certification, environment, and research and 
development.  To assist in planning and coordinating alternative fuel activities, CAAFI undertook a roadmapping 
effort to identify and track the progress of the steps required to effectively support: the facilitation of economic 
and business steps required for deployment, the certification of drop-in alternative jet fuels, the scientific 
assessment of environmental benefits of incipient alternative fuels, and development of alternative aviation jet 
fuel technology, processes, and feedstocks.  The original roadmaps were developed in preparation for the 23 to 24 
October 2006 meeting at Georgia Institute of Technology, and are generally updated on a biannual basis.  This 
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work is being presented to ICAO to indicate the important research and development areas that are being tracked 
by CAAFI.  

1.2 This paper presents an overview of CAAFI's Roadmaps and a summary of the steps required of 
governmental, commercial, and academic institutions in the development, assessment and deployment of 
alternative aviation jet fuels.  These roadmaps also identify areas where activities are underway and those where 
gaps exist in current activities.  

1.3 This information paper is submitted to inform deliberations at the Rio de Janeiro, Brazil meeting. 

2. ROADMAP STRUCTURE AND GOALS 

2.1 CAAFI has developed a series of roadmaps that provide overview and detailed projections of 
milestones leading to successful development and deployment of alternative aviation jet fuels.  These roadmaps 
are based on CAAFI stakeholder input, and CAAFI teams update their roadmaps approximately every six months 
based on participant knowledge and publicly available information.  The different levels show progressively more 
detailed projections of activities and needs within each area of CAAFI involvement. 

2.2 The Level 1 Roadmap (appended) is a high level overview of the drivers behind the transition to 
alternative aviation jet fuels (i.e., peak oil production, climate change) and general estimates when particular 
drop-in alternative jet fuels suitable for aviation will be available.  The goals of this level are to identify the 
potential alternative fuels that may come to market in the next half century and to estimate the timing of 
availability at a very general level. 

2.3 The Level 2 Roadmaps (appended) identify four key areas, addressed by the four CAAFI teams, 
in which alternative fuels activities must occur to advance deployment:  Economics/Business, Airworthiness 
Certification, Environment, and Research and Development (R&D).  To parallel the Level 1 roadmap, the teams 
have developed more detailed roadmaps for each key area within the long-term timeframe outlined by the Level 1 
Roadmap.  The purposes of the Level 2 Roadmaps are as follows:   

2.3.1 Economics/Business:  To identify, plan and coordinate key steps in the development of an 
alternative fuels industry with regard to procurement, supply and demand. 

2.3.2 Airworthiness Certification: To identify key steps to standardization and specification acceptance 
for alternative fuels and the certification of near-term, drop-in fuels for planning and coordination purposes. 

2.3.3 Environment: To plan and coordinate evaluation of environmental impacts from near-term, drop-
in fuels. 

2.3.4 R&D: To identify, plan and coordinate the required activities and timeframe for research, 
overcoming of technical barriers, and development of alternative fuels and fuel production. 

2.4 The Level 3 Roadmaps cover planned and needed activities over the next 8 to10 years.  These 
roadmaps project detailed, near-term milestones and achievements in development, evaluation and deployment of 
alternative jet fuels for aviation within each area covered by the Level 2 Roadmaps.  These milestones can be used 
as benchmarks for progress in the alternative jet fuels development and deployment efforts. 
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3. RESEARCH AND DEVELOPMENT ROADMAPS 

3.1  The milestones and dates depicted in the R&D roadmaps were projected by the CAAFI R&D 
team, which includes representatives from government, academia, airlines, original equipment manufacturers 
(OEM's), small and large industrial partners, government and other laboratories, fuel producers and researchers, 
with some foreign participation.  As with the other roadmaps, CAAFI updates these R&D Level 3 roadmaps 
approximately every six months. 

3.2 (Level 2) Goals:  To identify the timeframe for research, overcoming of technical barriers, and 
development of alternative fuels and fuel production.  This timeline (appended) creates a general, long-term 
outline for new fuel testing and deployment of the following: testing of renewable alternative aviation jet fuels in 
various engine types, including flight tests; development of bio-jet (lab testing through approval), bio-jet from 
algae, and advanced aviation biofuels; and testing of synthetic and bio-jet characteristics and improvement of 
specifications.  

 3.3 (Level 3) Goals:  To create shorter term, more detailed plans based upon the information 
developed for the Level 2 Roadmap.  The Level 3 R&D Roadmaps (appended) identify research and development 
activities for a variety of fuel producers, vehicle producers (users), governmental agencies and academia in the 
following areas: 

a) Feedstock production development:  Feedstock production development is critical to 
successfully implement alternative aviation fuel certification and deployment.  Certification 
of fuels hinges in part on the availability of sufficient quantities of fuel for suitability and 
certification testing. Successful deployment of alternative aviation jet fuels cannot occur 
unless sufficient product is available to provide the industry with a minimum suitable level of 
substantial replacements for petroleum-based jet fuel.  Multiple feedstocks are likely to be 
required to meet the needs of airports while limiting the transportation requirements for 
distribution of biofuels, as long-distance transportation of alternative fuels is detrimental to 
cost-competitiveness and the environmental goal of greenhouse gas (GHG) reduction.  As 
part of the roadmap development, CAAFI has identified areas in which action is still needed, 
including:  optimization of cultivation, harvesting and plant development for jatropha, algae, 
cyanobacteria, halophytes, cellulosic and other feedstocks; genetic modification of suitable 
feedstock plants for increased sugar or lipid production, development of regional solutions to 
feedstock production; development of cellulose to drop-in jet fuel via synthetic biology 
processes; development of complete pyrolytic cellulose to biojet demo plant and system; and 
suggested initiation of a U.S. Department of Agriculture advanced biofuel program to 
develop biomass supply; 

b) R&D Planning Activities:  R&D planning activities timeline covers technology planning 
studies and workshops to define new research and development needs for different 
agencies/stakeholders.  As part of this process, CAAFI identified the need for an active, 
comprehensive integrated roadmap of R&D activities, which CAAFI has met by producing 
these Level 3 R&D roadmaps.  This timeline also includes the CAAFI and R&D team 
meetings as events that contribute to R&D planning; 

c) Certification protocol development:  This timeline dovetails with the CAAFI Certification 
Team and identifies areas where more R&D work is needed to define certification protocols 
and strategies and to codify certification requirements for alternative aviation jet fuels; 



CAAF/09-IP/3 
 
 

 

- 4 -

d) Performance Studies:  These studies investigate possible performance or fuel system impacts 
of alternative fuels in aircraft and engine systems addressing the question of whether the 
alternative fuels require changes in aircraft operations or mission planning due to changes in 
fuel heating value, density, or other characteristics; 

e) Fuel property testing (commercial and military): studies of materials compatibility, thermal 
traits and other characteristics are a crucial component of novel alternative fuels testing to 
ensure compatibility with existing infrastructure and “drop-in” status.  This testing also 
provides needed information to prepare for possible fuel certification; 

f) Component and engine testing (commercial and military):  After laboratory materials testing 
and characteristics studies, novel alternative fuels must be exercised in aviation settings, 
including component, engine and vehicle testing.  This roadmap identifies testing to be 
performed which may be required for some renewable fuels, dependent on the outcome of 
steps primarily identified  in the new fuel approval process (ASTM D4054) or the 
requirements for meeting fuel specifications (e.g., ASTM D7566).  These milestones are 
provided for reference on the R&D roadmaps as they directly support the certification 
process, and they will appear on the CAAFI Certification team roadmaps (not shown) as well.  
Engine and flight testing for various fuels and vehicles has begun, but further work is 
envisioned in this area; 

g) Flight testing (commercial and military): This final stage of development testing occurs after 
laboratory fuel property testing and component and engine testing.  Both commercial jets and 
various military vehicles and operation types (high altitude flights, for example) must be 
tested to confirm appropriate fuel behavior in situ (although flight testing is not required for 
certification of commercial aircraft fuels); 

h) Production studies: Analytical studies to investigate and optimize alternative fuel production 
processes. R&D team members have suggested several potentially useful studies during the 
roadmapping process, including a study of requisite biomass and production quantities, and a 
study on alternative cellulosic biomass processes; 

i) Production R&D: In order to scale up production to allow significant deployment in aviation 
that will improve cost, and demonstrate process repeatability and reliability at production 
scale, further manufacturing research and development is necessary for some production 
processes. This roadmap identifies process, research, and pilot scale facilities to develop and 
demonstrate alternative fuel processes in preparation for scaling-up to commercialization.  FT 
and hydrotreated renewable jet fuel (HRJ) production engineering, engineering of algal and 
cellulosic biofuel production facilities and development of ethanol oligomerization plants are 
among the items identified as having long-term potential for alternative aviation fuel 
production. Several production areas have been identified as having unmet needs, including 
the development of alternative biomass processes (cellulosic pathways), the development of 
subscale drop-in hydrotreated renewable jet fuel production, and lab/pilot production of 
cellulosic ethanol oligomerization to jet fuel; 

j) Other:  Other activities of interest to researchers including environmental and life cycle 
studies and efforts needed to support commissioning and construction of production facilities.  
As is the case with production qualification/certification, this information is provided for 
reference of R&D planners.  Thus, we have included milestones that are also included in 
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CAAFI Environmental and Business roadmaps where they are described in detail and where 
the analyses take place.  Objectives that have not yet been initiated include the construction, 
commission and start-up of renewable oil refinery, and the development of commercial 
cellulosic ethanol oligomerization to jet fuel. 

4. EXPECTED OUTCOMES OF R&D ROADMAPS: 

1) Identification of needed comprehensive studies of key near-term alternative fuels with 
regard to properties, specifications, production, processing, and use. 

2) Data to form basis for certification process as developed by Certification Team. 

3) Identification of research and funding gaps. 

4) Measurement of progress in alternative fuel development and deployment when 
roadmaps are updated, which in turn informs the Fuel Readiness Level evaluation for 
fuels in development. 

5) Interaction with environmental assessment teams at appropriate points during 
development. 

5. SUMMARY  

5.1 This paper provides a summary of Level 1 roadmap, Level 2 team roadmaps and the Level 3 
R&D roadmaps produced by CAAFI.  In addition, this paper indicates areas of opportunity in the development, 
assessment, and deployment of alternative aviation jet fuels.  CAAFI is providing these roadmaps as a baseline for 
tracking alternative aviation fuel progress.  The roadmaps appended herein provide projections as estimated by 
industry participants as of October 1, 2009 and are subject to continuous update.  It is recommended that those 
interested in the most current information submit inquiries through the CAAFI website www.caafi.org.  
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Aviation Alternate Fuels Roadmap

Category 2010 2015 20302007 20502005

Market Drivers

Environmental, 

Political,

Resources

Anticipated

Fuel Price

Availability (% 
Demand Filled)

Alternative
Fuel Products
(Volume
Anticipated /
Required)

World crude oil production reaches its peak

Concerns about Global Warming dictates addressing worldwide carbon dioxide emissions

Security of crude oil questioned

Qatar GTL
Production

* Fuels produced from seeds and other organic sources such as Soybean Methyl Ester

SASOL Jet 
Fuel Qatar GTL

Syntroleum 
Jet fuel in B-52

Nigeria GTL

China 
Coal 
GTL

Shell  Bintulu 
GTL

Cellulose 
ethanol for 
ground use

Ocean Bio-fuel 
Factories

Bio-butanol for 
ground use

Future 
Energy
Source

Resurgence  
in Nuclear 
Power

(Level 1 / Scenario 1)

2006 “base” price/gallon with continued  volatility

US CTL 
Biomass
Co-fired

Start of 
Hydrogen 
Economy

Industrial 
Solar
Energy

US CTL
Production

Boeing/Virgin
Test

US 
Coal
CTL

Bio-jet 
fuel 

approved

APPENDIX CAAF/09-IP/3



Category 2010 2015 20302007 20502005

Aviation Alternate Fuels Roadmap
(Level 2 / Scenario 1 - Long Term)

B-52 syn-fuel 
flight test

1st bio-jet
Lab tested

F/T swell 
lubricity 
issues 
solved

Synthetic biology jet 
fuels developed

Advanced 
aviation fuel 
dev

Alternative
Fuel Products

Economics
& Business

Certification

Environmental

R&D

DOE Step Gain in CO2 
Sequestration Efficiency

70% USAF Domestic CTL 
Sourcing (2025)

200M Gals F/T Prod Future Aircraft for  
Advanced Fuel

ASTM Spec for 
SASOL SSJF

ASTM Spec 
Generic FT Fuel

Advanced Aviation 
Fuel Spec

MIL-HNDBK-510

ASTM Spec 
SASOL FSJF

Low emissions
Bio-fuel certified

F-T Fuel Carbon 
Sequester

Bio-fuel 
Emissions
Test

SASOL Jet 
Fuel Qatar GTL

Syntroleum 
Jet Fuel in B-52

Nigeria GTL

China 
Coal 
GTL

Shell  Bintulu 
GTL

Ocean Bio-fuel 
Factories

Bio-butanol
for ground use

Future  
Energy Source

Resurgence  in 
Nuclear Power

Bio-jet tests 
done

ASTM Spec 
HRJ xx% 
Blend 

Boeing/ 
Virgin 747 
Test

ASTM DXXXXSpec 
Generic FT Blend

Industrial 
Solar
Energy

Start of 
Hydrogen
Economy

US CTL
Biomass
Co-fired

High energy 
deoxygenated bio-jet 
fuel from algae

PSU coal 
derived JP-
8

B-52 emissions

Scoping 
study

HBR TF
emissions

New bio-fuel 
impacts

Adv bio fuel 
emissions

Operational 
assessment

Impacts
assessment

Benefits 
assessment

GE/cruise ships burn 
biofuel in turbines

Generic mat. 
Compat list

F-T and 
biojet blend 
tests done

Jet fuel 
spec revis

US CTL
Production

50% USAF
Syn fuel use

CTL Economics –
Scully Financial

ACRP Handbook 
complete

Boeing/Virgin 
Test

Cellulose 
ethanol for 
ground use

Bio-jet fuel 
approved

Bio-jet 
fuel  
approved

US 
Coal 
CTL

Qatar GTL
Production

Coal to 
liquids

Tar Sands
Online

Biofuel
Tested

USAF App’l  
Generic FT Fuel

CRJ xx% ASTM App’d

PRJ xx% ASTM App’d
FRJ xx% ASTM App’d



CAAFI R&D Team Roadmap (1 of 6)
Feedstock

Algae 
strain 
study

Oil Seed Plants

Sept 5, 2008
2008 2009 2014 20152010 2011 2012 2013

Halophyte
assessment

Algae 
demo
plants 

Euphorbia
prototype 

plots

New algae
Techs ready

Cyanobacteria
Scaled demo

GMO 
Halophyte
test plot

Halophytes

Algae

Cellulosic

Jatropha 
harvesting 
prototype

Euphorbia
analysis

Salicornia
analysis

Seashore
mallow analysis

Dewater 
study

Oil 
extraction

Optimized 
castor 
study

Optimized 
castor plot

Cyanobacteria
study

GMO 
Cyano-
bacteria
study 

Large scale algae 
plants 

developed

Other

USDA 
feedstock 
roadmap

USDA 
feedstock 
rankings & 
R&D plan

= Done = In work = Not Funded

Large scale “regional 
solution” farms 
developed

Large scale 
Halophyte farms 
developed

Cyanobacteria
plant developed

Optimized
Halophytes

Modified 
Halophyte 
prototype 
plots

CAAFI 
biofeedstock 

roadmap

Camelina 
assessment

Heavy metal 
removal study

Terra Preta 
test plot for 
CBTL

Results 
from 
DARPA 
project

Light & 
CO2
level 
study

DOE’s 
CBTL 

study 
done

DOE’s 
CBTL & 

algae 
demos 

done

GMO 
algae

8M tons 
salicornia 
oil (2019)

USDA advanced 
biofuel summary

Revise EISA to include biomass credit

USDA 
algae 

funding 
report

Cost of algae study

9K gal of salicornia oil

Oilseed 
inventory 
study

*LCAs of biofuels are included in the Environmental team’s roadmap

BCIWG
report 

Large scale 
cellulose farms

ORNL Billion 
Ton study

Cellulose/ sugar/ 
algae prototype 

demo

GMO plants for sugar

Cellulosic Ethanol 
becomes cost 

competitive

Cellulose to biojet 
demo plant

(via pyrolysis)

Cellulose to biojet 
flight demo

(via synthetic biology)

DOE Algae Roadmap
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Category

R&D Planning 
Activities

CAAFI R&D Team Roadmap (2 of 6)
Planning, Protocol, and Performance

CAAFI 
Workshop 

(10.4)

R&D 
Work-
shop 
(10.7)

R&D 
Workshop 

(10.14)
R&D 

Workshop 
(10.17)

Performance 
Studies

Certification 
Protocol 
Development

Funded Plans 
(Public/Private)

Completed Unfunded Needs

Result Target Vision

Nat. 
Biofuels 
Action 
Plan 

(10.5)

DoE Algae 
Roadmap 

Meet’g 
(10.6)

Sustainable Alt. 
Fuel Roadmap 
(DRAFT) (10.2)

AFRL 
Biomass 

Feas. 
Study 

(10.11)

AlphaBird 
Kick-Off 
Meeting 

(10.3)

DoE Algae 
Roadmap 

(10.9)

CAAFI 
Workshop 

(10.16)

CAAFI 
Workshop 

(10.18)

Active, 
Compr’ve 
Integrated 
Roadmap 

(10.13)

2010 2011 20122009 20142008 20162013 2015

CAAFI 
Work-
shop 

(10.10)

(#.#) Milestone Number
See Database for details

AFRL Biomass 
Feas. Study (7.4)

Rentech NG F-T 
evaluation beg. 

(7.1) 

Swift Turbine Fuel 
Testing (7.2)

Syntroleum R-8 
HRJ evaluation 

completed (7.3)

AF combustion 
"rules and tools" 
pgm begins (1.1)

AFCO Biofuel 
Cert. 

Roadmap 
(Draft)

(10.8)

USDA 
Feedstock 
Roadmap

(10.12)

USDA 
Feedstock 
Rankings & 
R&D Plan
(10.15)

USDA 
Advanced 

Biofuel 
Summary 

(10.19)

Effort to Codify 
Contaminant 

levels for 
DXXXX (1.2)

CAAFI 
Biofeedstock 

Roadmap 
(10.1)

Biomass 
Summit
(10.20)

See Also CAAFI Certification Roadmap
AF “Rule & Tools” 

Released (1.4)

AlphaBird 
Program 

Complete 
(10.21)

Cert. Process 
Dev. 510-2 

(1.5)

Cert. Process Dev. 
D4054 (1.7)

Cert. Process 
Dev. 510-3 (1.7)
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2010 2011 20122009 20142008 20162013 2015Category

CAAFI R&D Team Roadmap (3 of 6)
Fuel Property Testing

Funded Plans 
(Public/Private)

Completed Unfunded Needs

Result Target Vision

(#.#) Milestone Number
See Database for details

Fuel Property 
Testing

Shell in situ 
Shale kero 

evaluation (5.1)

Research 
Report 50% 

HRJ (5.8)

Swift Turbine 
Fuel Materials 
compatibility 

(5.7)

Fuel Thermal 
Stability 

Studies for 3 F-
T (5.9)

Fuel Thermal 
Stability Studies for 
available Biofuels 

(5.14)

Fuel Thermal Stability 
Studies for new 
alternative fuels 

(5.18)

Chemical Kinetics 
Mechanism 

Development for 
Combustion of F-T 

Fuels (5.12)

Swift Turbine 
Fuel 

Formulation 
Studies (5.10)

Basic Fuel 
Prop. (5.2)

Gov’t Fuel 
Buy 1 (5.3)

Spec. 
Prop. 
(5.4)

Fit-for-Purpose 
Prop. (5.6)

HRJ 
Extended 

Prop. 
(5.11)

Eval. of 
Mat 

Compat. 
Cand. 1 
(5.13)

Ground 
Fire 

Protect 
(5.15)

Fuel Sys. 
Comp’nts

(5.16)

Eval. of 
Mat. 

Compat. 
Cand. 2 
(5.17)

Survivability/
Vulnerability 

(5.19)

Infra-
structure 

(5.20)

Eval. of Fuel 
Tox. Cand. 1 

(5.21)

HRJ SE&V 
(5.22)

Gov’t Fuel 
Buy 2 (5.5)

Eval. of Fuel 
Tox. Cand. 2 

(5.23)

Fuel Property 
Testing (Military)

From AFRL/AFCO Combined Roadmap - BioJet Certification - Being Updated

FFP Report 
HRJ 50/50 

(5.30)

FFP Report 
100% Synth 

(5.31)

HRJ Fuel 
Award 
(5.25)

HRJ Delivery 
#1 & #2 (5.26, 

5.27)

HRJ 
Delivery #3 

(5.28)

HRJ 
Delivery #4 

(5.29)
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2010 2011 20122009 20142008 20162013 2015Category

CAAFI R&D Team Roadmap (4 of 6)
Component and Engine Testing

Funded Plans 
(Public/Private)

Completed Unfunded Needs

Result Target Vision

(#.#) Milestone Number
See Database for details

Component & 
Engine Testing

Testing of 
F-T and 
Biofuels 

Concept 1         
(2.10)

Biofuel 
Comb Rig 
Test (2.8)

Testing of 
F-T and 

Bio fuels 
Concept 2 

(2.20)

Testing of F-
T and Bio 

fuels 
Concept 3 

(2.24)

Biofuel 
APU & 

Eng Test 
(2.9)

Evaluation of 
Biofuels 

Using NASA 
DC-8 (2.29) 

Indiana F-
16 Study 

(2.11)

Swift Fuel 
Eng Testing 
(2.11 and 

2.12)

Eval. of 2 F-
T Fuels 

Using NASA 
DC-8 (2.15)

Swift Fuel 
Eng 

Testing 
(2.16)

Comngld. 
(FT/Bio) 
A/B APU 

(2.27)

HRJ Cand. 
Fuel 1 A/B 
Eng. Test 

(2.23)

HRJ Small 
Engine 
Demo 
(2.17)

HRJ Compn’t 
Tests (2.7)

Cand. Fuel 2 
A/B Eng. Test 

(2.28)

HRJ Cand. 1 
APU Test 

(2.22)

HRJ 
Comngld. 

(FT/Bio) A/B 
Eng. (2.19)

HRJ Cand. 2 
APU Tests 

(2.26)

F-15 F-T 
Fuel Eng 
Test (2.2)

F-T Fuel 
GSE/ESOH/ 

Infrastructure 
Certification 

(2.3)

F-22 F-T 
Eng Test 

(2.4)

F-16 F-T 
Eng Test 

(2.6)

F-35 F-T 
Eng Test 

(2.18)

All USAF Sys 
F-T 

Certification(
2.25)

Component & 
Engine Testing
(Military)

From AFRL/AFCO Combined Roadmap - BioJet Certification - Being Updated

See Also CAAFI Certification Roadmap
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2010 2011 20122009 20142008 20162013 2015

Flight Testing

Flight Testing 
(Military)

Category

Funded Plans 
(Public/Private)

Completed Unfunded Needs

Result Target Vision
(#.#) Milestone Number
See Database for details

Bio & FT-Bio 
Fighter 

Flights (4.32)

Bio & FT-Bio 
High Alt. 

Flights (4.33)

Bio & FT-Bio 
Fighter FSE 

(4.34)

Eval. Of 
Pathfinder A/C 
Cand.1 (4.29)

Eval. Of 
Pathfinder A/C 
Cand. 2 (4.31)

Airbus 
380 GTL 

flight (4.4) 

747 Flight 
VAA 20% 

FAME (4.3)

747 Flight 
ANZ 50% 

HRJ Jathropa 
(4.15)

737 Flight 
CAL 50% 

HRJ (4.16)

747 Flight JAL 50% 
HRJ Camelina 

(4.17)

B-1 F-T 
Fuel 

Flight 
(4.5)

C-17 F-T 
Fuel 

Flight 
(4.7)

KC-135 F-T 
Fuel Flight 

(4.8)

F-15 F-T Fuel 
Flight (4.6)

F-22 F-T 
Fuel Flight 
Test (4.9)

T-38 F-T 
Fuel 

Flight 
(4.12)

B-2 F-T 
Fuel 

Flight 
(4.21)

C-5 and C-130 F-
T Fuel Flight 

(4.14)

A-10 F-
T Flight 
(4.18)

HH-60 
F-T 

Flight 
(4.19)

T-6 F-
T 

Flight 
(4.22)

CV-22 F-
T Flight 
(4.23)

F-35 F-T 
Flight 
(4.24)

CAAFI R&D Team Roadmap (5 of 6)
Flight Testing

From AFRL/AFCO Combined Roadmap - BioJet Certification – Being Updated

See Also CAAFI Certification Roadmap

KC-135 F-T 
Cert. 

Complete 
(4.13)

RQ-4 Flight 
(4.35)



Category

CAAFI R&D Team Roadmap ( 6 of 6)
Production Studies and R&D

Funded Plans 
(Public/Private)

Completed Unfunded Needs

Result Target Vision

2010 2011 20122009 20142008 20162013 2015

(#.#) Milestone Number
See Database for details

Production 
Studies

DARPA Algal 
Biofuel Kick-

Off (9.1)

DARPA Algal 
Biofuel 
Phase I 

Complete 
(8.6)

DARPA Algal 
Biofuel Phase 
II Complete 

(8.9)

Production R&D

DARPA Algal Biofuel 
Kick-Off (8.2)

Naphthenic drop-
in HRJ – PoC (8.1)

Basic Eng Package for 
Commercial HRJ Plant 

(8.3)

Naphthenic 
drop-in HRJ -
Pilot demo 

(8.4)

F-T Reactor Baseline 
Studies (8.5)

F-T Reactor 
Studies and 

Catalyst 
Development 

(8.7)

Naphthenic drop-in HRJ 
– subscale (8.8)

Other

CRC Aviation fuels 
meeting (6.4)

LCA Conference 
(6.2)

OMEGA-Aviation 
(6.3)

CRC Aviation Fuels 
Meet’g (6.1)

Completed Design for 
renewable Oil 
Refinery  (6.5)

Construction of 
Renewable Oil 
Refinery (6.6)

Commission and Start-
up of Renewable Oil 

Refinery (6.7)

DARPA Algal 
Biofuel Phase 

I Complete 
(9.2)

DARPA Algal 
Biofuel Phase 
II Complete 

(9.3)

Study – Req. 
Biomass & 

Prod. Quantities 
(9.4)

DOE CBTL R&D 
Awards (8.10)

DOE CBTL Study (9.5)

Study - Alt. 
Biomass 

Processes 
Cellulosic

(9.6)

Alt. Biomass 
Processes 
Cellulosic
(8.11-8.14)

See Also CAAFI Business Roadmap
See Also CAAFI Environment Roadmap

Aromatics for Green Jet from 
ligno-cellulosic pyrolysis oil pilot

with wood, corn stover (8.15)

DoE Cellulosic Ethanol 
Demo (8.16)

Cellulosic
ethanol 

oligimerization
to Jet lab/Pilot (8.17)

Aromatic fraction for Green 
Jet from lignocellulosic 

pyrolysis oil commercial 
(6.8)

Cellulosic Ethanol 
oligimerization to Jet 

commercial (6.9)

— END —


