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How does an AJF Get Qualified for Use?

New SAFJ Meets
Existing Operating
Limitations, Therefore
Approved to Use on
Virtually All Existing
Aircraft

ASTM

Specification
= Approval to
Fly

Drop-in
Fuel Only
After

Conventional Drop-In Blending
Jet Fuel Spec Jet Fuel Spec

Tested Before
e BZSG-?n ﬂ% l Blending with
0 - Conventional

Jet Fuel Spec [ ot Fuel

Then New SAJF Annex Added to
Drop-In Fuel Spec

Jet A and FAA Approved Operating

Jet A-1 Fuel Limitations Based on ASTM
Fuel Specifications e D4054
SAJF Evaluation

Process

E New SAJF Meets Conventional
Jet Fuel Spec & Properties
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Over a Decade of Progress

May 24, 2006 e
. CAAFI Established "$

June 2009
FT-SPK Annex Al
June 2009

ASTM D7566 Issued December 2009

r ASTM D4054 Issued
A2 i

July 2011 v
HEFA-SPK Annex A2 [ &

::ll Il

r I
[ e
Ad SIP Annex A3
'
FT-SPK/A Annex A4 , , A5
April 2016
Isobutanol Feedstock Onl .

i
June 2018
ATJ-SPK Annex A5

Ethanol Feedstock Added
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D4054 Qualification Process

100-150 pages

Preliminary

Engineering Review
6 Months to 1 Year
_ ~ $350K (OEM Cost
Fuel Property Testing i ' S sarran

6 Months : ' i

Hone:wfl—ll”a
~ $50K (Testing Cost) ot @ AR’O’!;ZosyceO
50 gals Neat Fuel S Report

OEM Review &
Fit-For-Purpose Tier 3 & 4 Requirements,
artie Properties

o SAFRAN
BOFEING

Honeywell
E Rolls—Royce’
%2 AIRBUS

OEM Review & Approval

Phasel
ASTM

Phase 2
ASTM
Research

Engine/Aircraft Hardware
Testing dﬂly
2 — 3 Years e
~ $4M (Testing Cost)
30K — 120K gals Neat Fuel ASTM specification

\ Chief Engineer’s
FAA Review Flnal ReV|eW
ASTM Balloting Process 6 Months - l Year

~ $1M (OEM Cost

Notes:
« Assumes 50% blend ratio

* Does not include OEM or producer overhead/admin costs
« Time duration does not include inactive waiting periods
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Process Improvement: D4054 Clearinghouse<ciy

Structured as a Cost Accepts In-Kind Also Accepts Direct Stakeholder
Share Arrangement Contributions Contributions Engagement
(testing partners) /Support

FAA Seed Needed!
Money
Under

ASCENT

Center of Final

i Research
Excellence , , el G sarran
e — - . | BOEING Report Out

e Honeywell
Research ' % T\ﬁ‘rliséRl?sy ce ’
OEM Review &

Specification Fit-For-Purpose Tier 3 & 4 Requirements

Properties Properties

S SAFRAN
Phase 2 ﬁe;wagllﬂa
ASTM
—p m Rolls-Royc S

@ AIRBUS ASTM

OEM/FAA Review & Research
Approval Report

Research

Candidate
AJF In

UDRI Contact
Dr. Steven Zabarnick

Steven.Zabarnick@udri.udayton.edu ﬂ%
(937) 255-3549 ification | vy}

INTERNATIONAL
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Process Improvement: D4054 Fast Track Annex

Compositional OEM Review Lite

/ S SAFRAN Fast Track
and Process —) & [ S0EINE Test Program Research
Screening Data oneywe —

n (Tier 1+ Only) Report
Rolls-Royce
@; AIRBUS

q &S SAFRAN
| BOEING
) oneywell
Rolls-Royce’

@; AIRBUS

OEM Review & Approval
C

OEM Review &
Properties Properties Tier3 &4 Requirements

Specification Fit-For-Purpose
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Process Improvement: Alternative Jet Fuel
Pre-Screening -

I Property/Performance Pre-Screening Phase

Predictions — CAAFI R&D Team Coordination/Guidance
- GCxGC, — Very Low Fuel Volumes Required (less than % gallon)
: “d * IR absorption, and/or — Evolved from NJFCP Program
Tier a * NMR + In Collaboration with EU JetScreen Program
iy , — Optimize/Refine Conversion Process/Composition
”" | Critical Properties . Data Su Comb Operabilitv/Euel P
A — ‘Supports Combustor Operability/Fuel Property
L DCN *  Viscosity Predictions
£ Density = Surface — Technical Support Available from Univ. of Dayton
-—'g e + Distillation Tension . Josh Hevne
Tier B Curve y
Tier 2
= %’nsxgrf ASTM D4054 Evaluation Phase
olls-Royce =
TReport Garaus  © — CAAFI Cert-Qual Team
Specification FiForPurpose graae, Coordination/Guidance
s i —  Significant Amounts of Fuel, Cost,
B> and Time Required
Phase 2 .pe -
Ay B ol noyee Y= — Leads to ASTM Specification
i S S . 1 Report @ AIRBUS Issuance
ComponentiRig Testing En%:mlpu O ey + Key Step towards Commercialization
.?i“l As’#ii'i‘;"““ — Technical Guidance From OEM
AT N Review Team
pecification .
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NJFCP Integration Into D4054

< 6 months
< $300
< 300 gals neat fuel

Tier 2.5

Phasel
ASTM
Research
Report

Fit-For-Purpose
Properties

Specification
Properties

Tier 2.5 Tests
+ Referee Rig
* Shock Tube
+ Spray Rig

- SAFRAN
| BOEING
Honeywell
- Rous-Royce"

“AIRBUS
OEM Review &

Tier 3 & 4 Requirements

Phase 2
ASTM
Research
Report

2 — 3 Years
~ $4M (iesting Cost)
30K — 120k gals Neat
ruel

Component/Rig Testing Engine/APU Testing
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ASTM D4054 Alternative Jet Fuel Qualification Status

Exploratory Discussions ;/ \ (Potential Pre-Screening Candidates)

—

BioEnergies? POET? (Inactive)
i 2 Virent SAK
SBI Vertimas”

BioEnergies? GSR/GTI?

o SAFRAN
= | BOEING
ik loneywe

1]
ASTM P
Research | | [l RolIs—Royce’

Report

- s:r::;, . @) AIRBUS
Honeywell OEM Review & Approval

Research =l m Rolls-Royce

Report @) AIRBUS ’

OEM Review &
‘ Tier 3 & 4 Requirements ’

ATJ-SKA (Byogy, (Tier 2.5 Initial (Green
Swed Biofuels) Test Case) Diesel)

Specification Fit-For-Purpose
Properties Properties

Annex A1 FT-SPK_ |

ﬂg:[b’ Annex A2 HEFA |
: Annex A3 SIP__|

! —
TEmATONAL Annex A4 FT-SKA |

Standrds Warldwide

Annex A5 ATJ SPK
(Isobutanol)

ASTM Balloting Process’ Specification &

' — (Ethanol)
JIIIIIIIIIIIIIIII
ARA CHJ . Lipids Co- .

= processing (D1655) 1}

m IHle'OIIHEFA LS EssEEEEEEEEEEEES

FT Co-processing Located in D1655

lllll(lDllgfl)Ei)lllll: Conventlonal Jet
Fuel Specification
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Thank You

Mark Rumizen
Senior Technical Specialist, Aviation Fuels

Federal Aviation Administration
Aircraft Certification Service

Email: mark.rumizen@faa.gov
Phone: 781-402-4609

Questions?
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