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What's new about the Fourth Generation?
+ Fighters will be more powerful yet easier to fly (,,carefree®)

but

- tremendous degree of information will be available
- scenarios will be more complex

pilots mental and physical stress is increased
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And the pilot?

. * He must cope with

— flying his jet

— maintaining SA

— operating his system(s)
— communicating ...etc

5 task efficiently

under high C

 whilst maneuvering
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The High-G
problem

- has been existing for a long time (e.g. Ju-87 Stuka/P-51)

- 9 g and more since late 1970s

- pneumatic systems, pressure breathing under G

e MAX ..G" LONGER AND MORE OFTEN in 4th generation
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: * Relaxed 9 ¢
&8« Full Protection

Solution

as of today

— Full coverage
anti-G trousers

— Positive
oressure
oreathing gear
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THE REALITY SHOCK

+ very good g-protection
(although ,relaxed 9 g*
not achieved)

o Bulk
o Comfort

o Effects of Pressure
Breathing?

- severe arm and foot pain

- delayed effect upon rapid
g-onsets
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Here comes the ,,Libelle* option L

— Brilliant, simple principle

— Long development history
(Yeager, Atlantis Warrior)

— Swiss ,,go“ in the 1990s

— Early German involvement

— High degree of maturity

=> A promising alternative
=>» at the right time
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CUTAWAY VIEW /
OF SUIT WITH
ENGORGED

With the Libell gravity
pulls water down through the
tubes, expanding them and
constricting the fabric. Blood

2 SOURCE: ALTOFLUG LIBELLE. GRAPHIC BY TOM LYNN,
can t l.u'sh tu thﬁ fﬁet"’ RESEARCH HN[; TEXT BY BRETT 1|'-l"|'!'Li:lH--NIE'.l"-'&'-.."\."l':EIi.
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The potential benefits of LIBELLE

— Autonomous operation

— Instant g-protection

— Low pilot fatigue

— Absence of arm pain

— Communication not restricted
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BUT

Centrifuge and flight trials
gave evidence that

e ,,active pilot“ is required
e special, adequate straining
technique is mandatory

e traditional M1 is counter-
productive

Mar 2002
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Operational Trials
with
Anti-G-Suit ,,LIBELLE"
on MiG-29

LtCol JOrg Dietsche
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Overview

e [Introduction
e Milestones LIBELLE
e Hot Weather Trial at Nellis A/B

» Conditions
» Results

e Summary
e Tactical Advantage

e \Way ahead
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{—I n
LIBELLE G-Multiplus

Liquid-filled Anti-G-Suit (2,5 Itr in fluid muscles)
eautonomous

eindependent
full cover
einstant
based o
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Milestones LIBELLE

Oct 2000
Oct 2000
Jan 2001
May 2001
Jun 2001
Jul 2001

Sep 2001

Feb 2002
Mar 2002

Presentation at SAFE Symposium v
Integration Study EF 2000 v

First Flight on MiG-29 Trainer v
Centrifuge/Flight Training 10 mic-rilots ¥
Demo to EF 2000 Partner Nations v
Test Flights at Nellis A/B v

SP + UK Assessment Trial v IT in May

Long Term Trial on MiG-29
High Altitude Protection
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Operational Flight Smarsifona,
Test . _ .
Training Flights Evaluation
(Phase 1) (Phase 2) (Phase 3 & 4)
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LIBELLE

Hot Weather Trial
Jun 27th - Jul 16th 2001
NELLIS

Pre-conditions: Centrifuge Training
4 Training Sorties

Mission: Hot Weather Trial
e In operational flight conditions
e extreme weather conditions

Conduct: 43 Sorties flown
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Conditions I
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Temp: 24° C - 46° C OAT
G-Load max: 9 g for 20 sec

6 g for 40 sec

G-Load average: 7,59 -8 g for 10 sec

Aircraft: 6 MiG - 29

Pilots: 4 with LIBELLE
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Results I

G-Protection: comfortable up to 9 g

Thermal Stress: - equiv. to standard equipment
- with cooled liquid 30 min/ 45° C

Duration: 6 hrs 25 min( 2 sorties + briefings)

Pilot Fatigue: less, - lower heart rate (160)
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Results I

Sizing:
Pain:
Mobility:

Donning+Doffing:

Communication:

essential

no arm pain - no foot pain

restricted

1 min 30 to 2 min

not restricted
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Results I

Con's:
e Sizing & Fitting

- Mobility —  Mobility




Summary

= G-Protection

= Communication
= Thermal loading
= Pain

= Integration




Summary

= New Straining Technique

= Physical Fitness
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Tactical Advantage

©® Enhanced combat effectivhess
® Higher Sortie Rate
® Increase of flight safety

® Survival post - ejection
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Way Ahead

e Testing
»Ejection Trials, Survival Trials
»|T Evaluation Test on MiG-29 05/2002
e High Altitude Protection started 02/2002
e Qualification for MiG-29
e NBC Protection

- Integration into EF 2000
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Trials
High Altitude Protection

Feb 2002
e 3 Chamber Flights up to 65.000 feet
e 9 Rapid Decompressions 58.000 feet

Centrifuge

as of 13 Mar 2002

137 in 2001/ total 614
+ 9 Gz for 61 sec

- 1.5 Gz/+9Gz

+ 5 G/sec

Total runs
Max Gz
Push/Pull man.
G-onset rate
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Testing I

Windblast -
Water Survival -

Flight Tests -

GAF Certification -

600 kts

FR / NL /7 USA

Lw MiG-29- 88 sorties
F-16 RNLAF,

F-16 USAF, T-38 USAF,
Mirage2000 - 90 sorties
June 2003
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Quotes

Squadron Leader Hargreaves - RAF Test Pilot:

» 1he Libelle suit proved to give excellent protection
up to and incl. + 9 Gz, with a limited amount of training..

....Arm pain was eliminated.

....Fatigue levels were noticeably minimised.*

Major Jacobo Lecube - SPAF Test Pilot:

,» Easy-to-perform Straining only required to sustain load
factors higher than 6 g's.

Allowing clear communication during long high-g profiles.*
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Why GE AF needs new Anti g-Solution ?l

Conventional AEA- Systems
- arm/foot pain

- thermal stress
- pressure breathing effects

v

lead to:
- loss of communication under high-g in combat

- operational limitations

- combat aircraft capability restricted
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Questions ?




Basic Principle

Time Delay

Thermal Discomfort

Arm Pain
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Pneumatic Anti-G
Equipment

air as compressible
medium leads to an
uneven pressure
distribution

up to 2 seconds due
to mechanical
components

high, because of
rubber bladders

experienced mainly
In conjunction with
PPG; can hardly be
tolerated by pilots

LIBELLE

non-compressible
fluid: optimised
pressure distribution

Instant protection

low, due to the use of
air permeable
material

Libelle arm protection
eliminates arm pain
completely.
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Differencies
SWE Tactical Flight combat suit

LIBELLE

Full Coverage anti-g-suit
Chest counter pressure blad.
Flight jacket

Oxygen mask for PPG
Anti-G valve

PPG regulator

Warning Sys

Immersion suit

NBC garment

Material Nomex D

single Combi

nil

Flight jacket

nil

nil

nil, only for PPA
nil

standard

not yet

Nomex D
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Questions ?
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