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Background:

Following the eruption of the Eyjafjallajokull (E15) volcano, UK military
operators are advised by the MAA that 'flight in areas affected by VAC is at
the discretion of the operational duty holder (ODH) and should be
supported by appropriate risk assessment'.

Exam questions: MOD priorities:
* What is the risk of military operations being impacted by

volcanic eruptions? * Global risk assessment of an ash encounter.
* What are the airworthiness and safety risks related to engines S1alelgti=ifaal ¢ Refine current understanding of the propulsion system impacts.
and other critical systems? + Refine current understanding of the Air Vehicle (non-propulsion) impacts.
* What are the safe concentration limits for flight for a generic
= W Ash Cloud on 4/19/10 ash composition and aircraft/engine type?
o oo 2 \;—»' / : * How long can we fly in a particular concentration (single Medium + Validate the engine models for predicting exposure limits to VA.
' sustained flight, cumulatively)? t * Assess propulsion system vulnerability to sulphidation.

* What sampling/inspection is necessary to monitor platform erm + Assess the vulnerability of specific propulsion system features.
effects and to highlight performance/technical issues?
* What are the long-term (financial and technical) cost of

ownership issues?
* What are the military-specific departures from the Civil Aviation Long term
guidelines?

* Define standards for VA composition, testing equipment/methods and test
specimen.

* Investigate novel ways to protect against VA inflicted damage.
* Understand the long-term (financial and technical) cost of ownership issues.
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Engine operability model

MOD’s current understanding of VA Concentration vs Exposure
Duration.

02_2mg/m3 PG R R —
<02mg/m3 >2mg/m3 oy : i“%g&/ Discernible ash threshold | going in 2010 Normal field
+ Cyan Zone \

o _ 9 f - gapprox) . fion |
* Flight subject to additional engine inspection ed Zone ZE:{;/SIZ:(I;;/
+ Determined by individual ODH based on ‘Risk’

* Clear Zone
* Flight unrestricted

. F|Ight to be completely avoided. | o =~ J/F | i uns environments

weeks

Unsafe
Operation | VIPR-1II 2 |

days |

| 2010 DLR flights |

minutes

| Visible ash threshold

.‘ = - - B Y | s | - l : seconds | | | -
TS\ o - Strong matches re-examined for 00001 0001 001 01 100 1000 10000

Sample Stub Engine turbine blade sampled Analysed via SEM-EDX , morphology and confirm analysis AT TS

Current Policy

Air vehicle impacts

Failure Modes and Effects Analysis (FMEA) at system and major

Global risk assessment

Propulsion system impacts =
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Damage Blade/vane damage Fuel system blockage Nozzle Guide Vane

Rotor path lining damage
o blOCkage Abbreviations:

Damage
Mechanisms

ASNR Air Senior National Representatives

CFD EMR activity (6-12 months) BA  Brith Aiviays

CFD  Computational Fluid Dynamics
COTS Commercial Off The Shelf
DLR  German Aerospace Center
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KLM  Koninklijke Luchtvaart Maatschappij

MAA  Military Aviation Authority
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Engine tests
Testing methodologies
Volcanic ash composition

Proposed Research
Activities
)

SEM  Scanning Electron Microscopy

Test specimens _
P Englne test ‘k US-UK Collaboration through VIPR3 (2-3years) ’ / STO  Science and Technology Organisation

TTCP  The Technical Cooperation Program
VAC  Volcanic Ash Cloud
VIPR  Vehicle Integrated Propulsion Research
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