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ABSTFACT

. The B rdsrrike Avoidance Team (BAT) irom er y the Avtalion Bnd Unir) otrhe cenrEtscience Laboratory ot
the UK. Minislry of Agricutture has ben al lhe foretront of research nto the aiteviation ot bndsrike haards ro
a rcralt lor over 20 years

. ln recentyearsthe arge s€le research projecrs neded to furdrer reduce the bndstrike haard have become
prohibtivey expens ve.

. CSL BAT has therelore estabtshed a sLbsdiption club designed to spread bothlheco$s and benerits ot
birdstrike research aswidet as possibte

. The CSL Bnd* ke Research C!bconssrs ofa nufrberoimanuiactorers, anpon operaiors a.d regutatory
aLthor lies each conribullnq a e alivety modest sum and benenting Jrom lhe resufts ot a much arger reseadh

. The ftst prolect caii ed oul by the ctub s an evalualron oilhe physicatpropenres ofbnd bodiesandthe
strlcture of bnd ibcks in o.der to assist in the ceniiicaiion! desrgn and testing ot ancrait componenls word

. The research has invoired the devetopnent oi un qle slereo video imagtng techniques ro .neasure rhe
posftionsoibirds n moving aocks and lhe use ot Magnetic Resonande mage scanntng lo m ode the i.terna
strucrure of bnd bodies. This prcjecr is endorsed by rhe JotntAviauon Autho res oflhe European union lhe
us F&eralAvarion Administraron, lhe uK cM Aviation ALnhor ry andrhe us An Force.

. Menrbershlp or the Birdstrike Research Ctub is open 10 any tund ng organisatjon wh ch w shes ro pad c pate
The club also lnvites proposts ror nrure research prcjects projects nvotMng colaborarion wth;lher
research nstilutions. rn Europe or e sewhere, wou d be 6pecia ty v/etcome



1. INTRODUCTION

The Birdstrike Avoidance Team (fomerty the Aviation Bird Unit) oi the Ministry ot
Agricultures Ceniral Science Laboratory has been invotved in research into the
birdstrike hazard to a rc.aft for over 20 years (Brough 1988) The data obiatned from
lhis work have been used in the devetopment of many of the techniques currenfly
useo lo reduce birdstrike frequency (e.9. Brough & Brigeman 1980). tf research
resuls are to be used to produce new guidelines or regulations for an such a large
internalional industry, they musi be both widety applicabte and subiect to sqent;c
exa'ninalion and vahoalton. Research protecls rhererore reeo to tre wtde rangtng.
propeiy designed and anatys€\d, and the dala must be co ected in a riqorous
manner bv l rarned s( 'enistc Tectnologtcat deveopmenls w' l i lsr  enabl,rq sct;nl ists
lo ilvesfigate aspecls o, the 1aldrd no. previousty open lo sludv. oten require
expensrve equtpment and speciallst support. such studies are therefore exoensive
lo carry out, and, during the recent recession which has h t the aviation communitv
parliculary hard orobtems w,rl- t're rundi'lg of researcn iave become odrt,cutarl;

lf this large scale research designed to benefii the whole industry is to conttnue. and
ii the qualily of the research s not to be sacnficed, some means of soreadina the
cosls ol proiects neeos ro be developed. CSI has rhere,ore e<tablished- tne
Birdstrike Research Club.

2. THE CSL BIRDSTRIKE RESEABCH CLUB

The Birdstrike Research Club is constiiuted as an association of organisaiions, each
subscrbing an agreed sum to fund a specific research project. The work programme
for the pfoject and the subscription rates are agreed by the members on ihe;asis of
a srmple malorty vote. Participating organisalions thus have the freedorn to chanoe
research pnonles suolect to tne ag eement ot Lher fellow i,rveslor.. and are oriy
committed to ihe club on an annual basis

The funds are administered by CSL who are fesponsible for detivering the agreed
resea'ch progranme either by corouctrng the work oirec v o, ov cotaOoratrng with
orner resea.ch organisalio.rs validdnon o, rpsearch oualtv. fleparalion ol repons
and disseminaiion of data to members are atso lhe responsibility of CSL. N4eetings
of club members are held as required lo assess progress and adiust work prorities
as r ecessarv The ddta obtained rematn the joir I prcperly ol lhe memoers ano w I,
not be made avajlable to other organisations except by agfeement of all the
partictpaling organisations.

The anangement outlined above provides rnvestors with the oppodunity to obtain
research data from a large scale project, condlcted to the htqhest scientific
sla rddrds. al -nirrma, losr tt drso atows rhen to rnaintarr cortrot ofihe directron or
Ine research programme and to evaluate the research output on a regular basis.
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ihe fl rsl project being carr ed out by the club is described beow lt s a arge scale
projecl, of general applicability 10 the industry and involves nternational co-
opefat on n the execuiion of the research .

3. THE BIOLOGICAL VALIDATION AND STANDARDISATION
INTEBNATIONAL BIBDSTRIKE TESTING TECHNIOUES

O F

This pfoject (described in detail by Alan & Hamershock (in press)) is designed to
provrde the aviation rndustry and regulatory aulhoriUes with biological infomation on
brrd body structure and brd behaviour This infonnation is needed both io validate
existing tests used to proof aircraft systems against birdstrikes and to develop ne\/
tesling techniques and certfication requirements in the tulure. The pfojecl is
currently supported by the UK Civil Avialion Authority Rolls Royce, British Aifpots
Authority the IJS Air Force and British Aefospacei and is endorsed by the Joint
Aviation Authority the uS Federa Avialion Administration and lhe UK Inspectorate
of Fl oht Safelv
prare-i rn" ""r,'"t," r,r"*,,"rp;a r'/ u-D"o.;rl
Aqr.ulure ro heasure h€ voume or crd bod.s B'd The research programme is being
-rcsses .rre paced n a mera .aqe aod mmersed nlconducted in thfee phases, and

U S
Department of Agriculture Denver

Pjroto US Depr ofA9r.urrure

Wildl fe Reseafch Stal ion, US Ar
Fofce Wfight Laboralor es and the
llnivers ty of Wales. A brief outline of
the work in progfess is given below.

3.1 THE PHYSICAL PROPERTIES
OF BIRD BODIES

This seclion blrilds upon work
compleied by lhe lls Department of
Agr cult!re (USDA) which measured
the body density of a number of
comrnon y struck North American
bird species (Hamefshock el al
1993) The objeclive ol this phase oi
the study (carded out ln col aboration
with USDA) is to establish a wodd
wide database of ihe body densities
of those species regarded as the
most hazardous to arfcraft These
data will allow cornpaisons to be
made between those species
curenlly used in certication testing
and those aciually struck in
operat on. Data from the N. American
species siud ed so far show
significant diffefences between the
domesticated ch ckens and ducks
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often !sed for test ng and wild species (Harnershock et al 1993).

The techniques employed are simple involvng the measuremeni of bi fd votume by
displacement of water (see plate 1) Despite ths apparentty crude lechnique the
results obtained are remarkably acc!rate (da1a on repeat measufes of single birds
and rneasufes ol mater als of known density both show consrstent resulls) Aswell
as density measurements daia are beng gathered on the physicat dirnensions of
brd bodies and the distrbui on of mass belween the dilfefent bodv oarts {head and
neck, wngs. egs tofso etc.) These data wilt assisl tn the choice of bird spec es to
be used in real b rd tesls and wi I aid lhe deve oprneni of more reatist c dummy bifds
for preiminary tesls of aircrafl components. Engineers and regulatorc are agreed
that the seleclion of a standafd spec es for feat bird tesls and the devetopment of a
more realistrc dummy bird for use in devetopment and lesting afe des rabte to ensure
un fornr standafds lhroughoul the lnduslry.

3,2 THE INTEHNAL DISTRIBUTION OF DENSITY WITHIN BIRD BODIES

This section of the project is des gned to provlde in formation to the designers of
aero-eng nes concerning the lntemal distribut on of density wjthin ihe bodies of b rds.
When a bird stdkes a fan b ade ol an engine the blade cuts a stic€ through the b rd
I is the denslty and size of the slce and hence ts mass, that govefns the damage
done to the b ade Since the dens ty oi the different organs withtn a b rd afe

P la le  2  S  . a .o1 rh r . r qh  r r r €  body . . a  Ma  a rd  (A ias  oa ' yJhyo .hos )

different lhe odentaton at which the bird hils the bade
the slice), and the organs thfough \,1/hich the slce rs cl]l
'ivill detennine the slice mass

(which governs the s ze of
(wh ch govern its defs iy)
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In orcler to evaluale the s ice masses likely to be cut through the bird species struck
n operation at a variety of rr1pact orientaiions, the bodies of birds afe berng scanned
in a Nlagnetic Resonance lmagef ([,4R ) The [,4R] produces a three-dimensional
piciur.  o ' t_e r , l rerJ oqa-l< o' Ihe brro n/hr!5 Lar be lFd r l lo d lorrpJler rode
daveloped by the Universily of Wales. The rnodel accepts density data (measured
separately by displacement in wate, for each of the organs and lhen computes the
densities of sllces clt by fan blades impacting the b rd body at many thousands ot
different orienialions (see fg 1)

F g 1 Dsrrburon or s ce densl lrre lwo dstr burions arc sta(stj.a v
d nsenl (t r-cn. P.0 rrlidata Ls,"d bv e€rm 5son.r Ro s Rovce
lh€ x axs ro prolecl rommerca .€nfdenlia lyl

These data wil help engLneers lo interpret ihe damage caused lo blades dur ng
tests They may also assist in the developmeni of new dumnry b rds (the de nsily oi
the dummy co! d be set to match the density of lhe worst case sl ce for exarnp e).
and in the development ol finite element modelling of irnpact evenls in the design
process (at present brds are modeled as unlform densty cylinderc with arbifaily
defined tiss!e strength).

3.3 THE THREE-DIMENSIONAL STRUCTURE OF BIRD FLOCKS.

The f inal  phase of the pfoject has involved the use of CSLS unique bird iock
imaging system. Th s porlable mager is ab e lo fih flocks of birds and analyse the
resu t ng videotape automatically to delermine the position of each bird in space and
to irack thal b rd as the flock rnoves
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These dala can be used to model the passage of aircraft engines or othef
components through a fock and dete|mrne the probabitty of for exampte, muttipje
ngestons into one engine. or s imul laneoLls ingesl ions nto more than one engne
These data can also be used to catcutate the probabiiity of muttpte irnpacts to
slrlrctures such as windsh elds. and lo determine the time between such impacts.

The results will allow clesigne|s and regutatory authorities to base futufe decisions on
certification test ng requirements on independent biotog cat data ralher than reiying
solely on the in serv ce record of exisUna aifcrafl
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Th s pmjecl is currently in ts lrst year of a scheduted three year programme.

CSL Birdstrike Research Ctub welcomes furlher investment from
organisations who feel that they woutd benetii from participation in this
project.

4.  FUTUFE STUDIES

Birdstrikes to a rcaaft cont nue to cause damage and detays cosUng many millons ol
dollars annually, allhough quanUtative data on the true costs of bifdstfikes to the
lndlstry are hard to obtaf Birdstrke related accidents involvno loss of llfe occur
regLarv Io r i l1d r '  r r .crrr  , lVFr 'r t  & Dogdn. tqq,,)  rur lhFr tua;rme-lra .esaar" I
in lo alevlatng lhe bi fdst ike hazard is cearty needed. Co aborat iveV funded
proPcls.  invovinq co-ooaral tol  bet l ]1ee. rpser. .h o gdnisa'ors apppa, io ofe, a
way oi undertak ng high qlality research on subjects of generat benefit to the
Industry at a modest cost io each individual f!ndinq orqanisaiion



CSL Birdstrike Research Club would theretore welcome suggestions lor future
proiects ol general benefit to the aviation comrhunity, involving collaboration
with other researchers either in Eurooe or elsewheae.
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