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Berne, Switzerland from 29 Moy to 2 June 1998

Presented by: F F Kichards CA4L, UK.

In considering the operational conivol of sirspeed for minimizing
bird impact this Poper denls with the structural aspects only,

although it will be clear thai any measurss taken in these resnecis

will probably help to reduce enpgine dawape.

For a number of years the British Civil Airwe-thiness Requiremants
have required that transrort aireraft should be able to resist a

4 1n birg impact anywhere on the airframe siructure at *he hishest
forward airspeed likely to be achieved up to 5,000 ft altitude

during norwzl cperation,

Thie present U3 civil resuirevents are rathor different in reguiring
protection of the windscreen arainzt o 4 1b bird and the horizontal
taill surfaces arainst arn 8 1L bird hat with rothing specified for
the rest of the airframe structare, ewever, the latest U
regquirements about {2 be adepted will correct this omicsien for
future aircraft, The & ib birs reauirement hus not in gencral been

vplied to current US zircrait,

Kevertheless, as a result of CA4 investigation for UK certiificatiocn
mosl current foreign ivans ort aiverait arc believed to Lave a

ceneral 4 1b bird imsact capability already.
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The most seusitive repions hig

have been :-

(#) windsereers
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(b} the crrniony resion abiove the

overhcad contrel ranel
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() wing and tasi leadiog edygeu, with the possible va'nerabiiits

of el tanks, syvotams, and
any of these are =itunted
(@) airspred nrobes, which alt

ved by haine either t

)
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simultarecusly struck by disintegrating

the radowe.

In a few cages, mogtly in the dco

structure, re-routing of yslems

=}

vrobes has baen found NECES5HTY .

Cne may concluda, therefore, tha

flying controls, cepecially if

o

czhend of the front SLHATH .

nough dovlicnted may both be
co close tepgether eor by being

truciure such as

sipn stege, strengthenine of

or re-lozation of airgpeed

t wost transiort aircrafi under

the normal cirsurcioroed acaneimtbes with the mierity of

operations are very umlikelv to

tzmage from bivd imwact,

Kowever, there will be ocens!

welght may be in Lhe vieipity of

guifer =ny cerious strvrotursl

ween lorger birds than 1o

craodrores, flthough it is

belicved thaot such bis-ds wre more predicloble “n their novement

ard thal airport sutlorities should be atle to pive some nrior
warning to nilots as 4o their wherecazcuts - particul arly wmder

migratory conditions or whers popular Tecding: sround locnticns

can be identified — cxperience nas shown thot the poesibility

of collision cannot he ruled out.

Apart from the various mmitive
authicrities may be able 1o take

which thiz Cormiiice s s acoively

there iu an airworthinecs
zeainst the impact of
anxious nevertheless to
con mininize such hazards.
reasures vhich airvort
in dilscouraging birdss, subject

mursuing, thore are nositive
N %
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benefits from the operational control of airspeed when 1t
is known thut larger birds are in the vicinity of an airport,

a5 indicated from the following considerations.

Pxtensive slructural testing in the UK has shown that the force

£ vird impact is directly related to bird weight and (airspeed)”,
where n lies between 2.7 and 3.0 (and not 2.0 as might be thought
from theoretical consideratiens of the dissipation-of energy ).
1t is interesiing to noite that such a relationship was shown
many years afo to be also true for ballistic missile penetration

of armour. Thus,
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V1 Wa
vhere,

W1 is the bhird weight for which etructural
intepsrity has been previcusly established
at normal alrspeed V1
and
Wa is the lsrger bird weight vnder consideration
and V? is the associated reduced alrspeed
requifed to maintain structural integrity.
fmis shows clearly that airspeed has a much more powerful influence
on impact force than bpird weight. Conversely, it will be evident
tnut a modest decrease in airspeed can produce a disproportionate
increase in bird impact resistance. in fact, assuming w1 = b 1bs,
Wa = 8 1bs and n = 3.0, then V2 = 0.8 V1;
4 20Y reducticn in airspeed during climb after take-off or initial
arorocch to landing 1is believed to be within the capability of
most aircrafit, but perhaps reguiring the more prolonged use of
wing-flops to aveid getting too close to stall or encountering

controllability problems.
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It is sugzested that Sueh an aprroach could be implemented in
the flisli crew operating manual, which could give advice on
the airspeed reduction yprocedure which should ke followed when,
in the opirison of the airport authority and/er pilot, there is
an undue rigk of encountering birds during either climb after

take~off or initial avproack to landing,

Such an approach has Yet to be discussed within the CiA, but the

BSCE may wish to enderse such action,




Discussion on WP 21

It might be dangerous to reduce the
speed considerably when flying at the lowest levels. If something
happens you are in a worse situation.

Richards: 1 have not heard before that a moderate reduction of
speed can have such an gffect.

Wwhat do you think about the use of wing-
flaps for speed reduction?

Ricnards: Use of wing flaps of modern aircraft is an exact method
for speed determination and it does not involve any danger.

pierre: Is it worth while to strengthen the structure of an air-
craft in order to get a better safety?

Richards: 1 don't know but I suppose that a conderable strenathe-
ning will become very costly.

Turesson here informed the audience about some details of a paper
ngusceptibility of Aircraft to Bird Strike Damage" which was

presented by V¥ D Moorthi from the IATA office of Bangkok at the
1CAD workshop on reducing bird hazards held in Bangkok last March.
According to this paper an increase in weight of 1000 1b for all
commercial aircraft belonging to airlines of ICAQ states would
cause an incresed cost of some 600 miilion US dollars in purchase
price. The cost per year of extra fuel for all those aircraft
would amount to about 35 million dollars.



