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ABSTRACT

Th6 presenlalion provldes an ovewiew oilhe ellorls lhat have been n process overrhe past 15 yeaF to
Inrprove lhe slandards lor engine des gn cenifcation. An importantleature s the co-operation behreen re
US and Europe to develop,lhrough hamonisauon, a cohmon set otslandards Having common standards
is mpor.ant so lhat all engine manuracture6 can des 9n to a com mon leve or sately thar w u be accepted

Tne purpose oflhe presentation is ro inlorm the comninee oi the ettorts trom rhe manufacrlrno side oi the
ndusrry This posirive exchange oi inlomarion is intended to updale the conm nee lhat eltect ve proledion
nofr the bnd hazard results irom combned elfolrs lhrouahout the induslry.
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The  pu rpose  o f  t h i s  p r . sen laL i . r  i s  r o . s i 1e . ; ou  o i  r l , . . f f o r : s  r i , .

o f  b i r ds  t o  a i r . r a f .  s , i a . ! ,  s ! . c i I i . a l L t  L , i r d  i naes t i on  i . t .  . n t i n . . .  The r r
e l l o r . s  r r . . oL  r i t hou t . ona l . : : i . !  bo t !  o r  i ndus . : j ,  anC  reA ! l : t . r ]  au :a . r i t r

no t  t l , ,  f u r r , . s c  n . r €  r o  b .  a  i o . u  t o  j l d se  an  i s ! u .  . r  r ! . r  L .
p 3 r i i . l l . r i z c  t h e  s L i L l  o p e .  j . s u . .  b r t : . . h . :  . .  i c t  l o u  k n . r . f  t h E
ex tens i r r  . l f . f r  r ak : r  b t  i ndJ : : r ]  r .  r r i , .  t t r l i r . s  r o i t r r n r  r .  . h .  b i r d
Lh re3 t  t e  . r l l : n . t  r ng i l .E  L . lE : : n r  L .  r nE  . a3 l  r h re : : .  t ! i  s i i l l  l r ov i de : i
c c .n .n i ca l  t . r e . a1 . ! , :  l o :  . r i J JLc .  ! om . r . i a l  aF? l i ca r i on

aues i j o r  o f t sn  t h . r gh r  n i  t : , t ;  . : f ,  1  } ou  rak€  a . !  €ng i ! .  , i : n i : a rd  . o
i .Aes t i o r  o f  : l :  b i r ds

-a  l r  l ou l d .oc  be  p . ss :51 .  o r  p racL i . 31  r .  des iAn  a r  e rg i nc  t o  t o l e r . t c  r hL
inges . i o .  o t  a l l  b i i d s . ' , . r r t r a r  you . . d  I  ' : n i  r r e  eng ines  rna t  can  t o l e ra t !  r he
' a ' l  h o z ' r d  . , l , l J  , - " . . 1 . ,  I  o o ' ,

' k r l r e r  
an  l r oduc t  i s  d : s i ened ,  nan f , f ac ru red ,  and  o f f c red  f o r  sa l .  r .  . he  pub l i c ,

r eeu ra to r y  agenc ies  i r  pa r :  p r . cec r  ! h .  consun i r g  pub l i c  f , ga i ns t  de t i . i en . i es
i n  des ign  o i  nanu f3c i u r i ne  q r . l i t t r  Each .oun r r y  has  i r s  o$n  rge . . ) r .  t l l e
a€enc r -  t o r  US  a r i a t i o .  p rodu . : s  i s  t he  Fcde rJ l  lw i . : i o .  Adm i r i . r r ac i on  ( rA ,A )
l �  o p -  - "  n . o  ,  . .  i  ,  -  o ,  3 "  I  o p  d .  o a  F .
woLun ta r i l _ v  coo rd i na te  r nde ,  t he  Jo in .  - \ v i a . i on  Au rho r i r i es  ( JAA) .  These
agenc ies  deve lop  s ta rd : r ds ,  o r  r egu l . L . i ons ,  aga ins r  l h i ch  p roduccs ,  such  as
erginesi are designed and narufa.tured

The desi8ner of an .ngine in rne US nust satist the |!!1 rhat an engine d€siAn
^  l  F F  \ F  o :  \ '  l f .  " a o .  F ' , a p F  -  i  v  - r  o _
desig. regulaiions as rec.nmended br- JAA E300 a.d JAR E510. This is done
du r i ng  rha t  r e  ca l l  . h .  ce r r i f i ca t i on  phase  o f :  ne r  e .E ine  d€we lopnen t  o r . e
r l 1  o f  t he  ce r t i i i ca t i on  requ i l enen t s  have  been  ne t  r o  t he  sa t i s f ac i i on  o i  r h€
regu la to r y  agenc i cs ,  t ] rPe  and  p ro i uc r i on  ce r t i f i ca .es  a re  i s sued .  FAR P l t
l l . / / ,  anC  JAR Pa r r  E300  de f i r e  r he  . o1e ran .e  Jn  e .g i ne  nusc  h . ye  ro  i o re i gn
ob jec r  i nges t i on ,  i nc l ud i r 6  b i r d  i nges t i on .  f t i s  Pa r t  de f i nes  rha l  t h .
s t anda rd  i s ,  and  ho '  i r  i 5  r o  be  s i t i s f i cd ,  i  e  by  r . s :  o r  i na l ) . ' s i s

The currenc arR and JAn reqxir€ne.ts proride for danage to ar engine due to
r F . : n e F _ L i o n  o l  3  " . e "  b '  C  - ' o  p o . " .  l o  ,  p o ( - i r r " l  a l e , o  b  d ' o  l !
r o r  a  t a l ee  b i r d  t he  regu la . i ons  requ i l e  a  denons t ra t i on  i nAes t i ng  a  t a rge
b i r d  v i t h  che  des i r ed  ox t con€  t na t  any  resu l t an t  doaee  nus t  no t  t h rea ten  t he
a i r c ra f t ,  and  be  sa fe l t  shu tdoh .  ! . r  f l o ck i ns  b i r ds  i he  i esu la t i ons  requ i r e
a  denons t ra t i on  i r ges t i n8  se l€c red  nmt . r s  o f  npd iw  a rd  sn . l l  6 i r ds  u i t h  . he
des i r ed  ou t conc  t ha t  r he  en6 i r €  nus t  con t i nue  ro  op€ ra i e  a t  l eas .  i 5x  poqe .

The  cu r ren t  lAR  s  ewo l ved  f r on  ad f i so r t  c i r cu l a r s  du r i r g  t h .  ' t , 0 i s  and  ' / 0 ' s

An  acc iden t  i .  1976  iNo tw i ra  b i r d  i nges t i ons  i nco  eng ines  o f  a  j ubo  j e r
t a i sed  t he  ques t i on  as  t o  l he rhe r  . h€  nhbe r3 ,  . yp€s ,  a .d  s i zes  o f  b i r ds
spec i f t ed  b ]  che  fAR  s  accu ra re l y  r e fLecc  t i e  r ea l  t h rea r  f r on  b i r ds  so r l d
r i de .  1 r  r esponse  t o  t ha t  ques r i on ,  t he  F rJ \  sponso ied  rh ree  b i i d  i naes t i on
studies in.o comercial cransporr caregor)l aircrafc a.d conir:cred rne F:jor
eng ine  hanu fac tu r€ r s  t o  ass i s t  by  l r ov i d i ng  da ra  re l a t i ve .o  t hc  nmbe rs ,
s i zes ,  and  Lypes  o f  b i r ds  t ha t  r € l e  i ngesced  and  t he  ou rcone  ro  r he  enA in€ .
Fron that effort it ras fourd thar rhe nmbers, sizes, ard .]?es of birds that
u F "  f o u . d  1 , b e  h r . . ,  I  . . - ' o .  . . u ' - - t . -  l F .  - a D  . .  I  P  " , d
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r h . c  u . r e  x r . e  . ee .e .a :b i .  r . g i o r s  d i : h  c i f i c r . n :  . i r . j r

Hay i . g  . 3 i d  a l l  t h : L  vha r  do  ! .  r i o?  i n . ' . r  ah3 r ,E .  t he  r l r es

Tne r€  i s  a  p rocess  vhc r . b r  i . . " . es ted  t a r t i - . .  o l t s i d .  r l e  F {q  . an  pe t i r i . n  f . r
a  l aR .  o r  r u1e .  change  . nc  t h€ r - i  a l e  pLa le r s  i r  r . i .  ! r o . . s s  owe r  t h€  t ea r r
sp3m i .B  r l , e  i n : e re . t  i n  r € l i s i r g  r h€  r i . i  i .Be . t i . n  r u1 .5  r h .  p ro .ess  an . t  . n .
pLaye rs  hawe  cha rged  l h r r !  ch : .Aes  h : ! e  b . . n  t . I i . : i i l : i : l  anc  a r .  . t l ed j : i .E

Ae t t i r g  r e r i s . . l  r u l . s  i r  a l : .P  HoPe fu l l r  I  r : , , . r ? i a i n  i n  o r .  t . '  r 3sh i . f ,
t h r  p r . . ess  and  i nd  d . f i ne  : he  p1a t r r . 5 .

A l l  i L . nds  l o r  t he  A r r . t t : . e  1 .1 ! sL i i es  ! i . o . i 3 t i on  o f  t u r . r i r ,  1 .  : eP r€s . . r !
t h - .  l - i s  i ndus t r r -  s i d€  o f  a r i a t i o r t . nC  l t s  rEnbe rs .  o r  b i r d  r eLa .ed  i s s r€s ,
i nc l ude :  McDonne l l  Doug las .  Boe ing ,  Tex t ro r  Lvcon ing ,  t r a t . 6  r ' . } L i t ne l .  CE
ca r re r t ,  I ^ r i 1 l i ans  l n t e l na t i on :1 ,  and  A l l i son  The r .  i s  a  s i n i l a r  pa r . 11e l
o rgan i z r t i on  i n  Eu rope  re feceC  co  as  AECrG t t , i ch  s i ands  f o i  ^ ssoc ia t i o .
Eu iopeene  des  Cons t ruc .eu rs  de  Ma te r i a l  A€ rosPa t i a l  and  i t s  nenbe rs  o .  t he i t
b i r d  r e l a ted  i s sues  i ncLud€ :  Ro11s  Ro tce  and  SNECI IA .  The  nembers . f  AECUA a re
obsene rs  a .d  pa r . i c i pa r cs  i n  n3ny  A IA  com i t t ees  i . c l ud i ng  t he  b i r d  i ng€s : i on
com i t t ee  a the r  obse rw . r s  and  l a r t i . iPan t s  i ncLude  P t r  canada  and  rAE

I !  1934 ,  a t  t he  requ€s r  o f  t h . : j !A .  t h .  A1 !  s t ud i . d  t l , .  d f , ca  i r on  t he  F ! - {
s t ud ies .hen  recomerd .d : f : r  r he  lA - {  r .w i se  fAR  l l . 7 t . o  i nc re ; se :n€

r . l r ! r r  L -  - :  - l  '  . b . '
s i zes  be i r 8  i nges red  i n  r t r .  l . s t  10  - vea rs .  I n  t h i s  r ec . r t o i enda t i on  t ne  A l : \
p row ided  a  d ra f t  r u l e  ch :nge .  The  F i l a . i r cu l a ted  a  d ra f t  Noc i . e  o f  ? ro l osed
Ru le  l 4ak ing  (NPF14 ) .  Acco rd i ng  ro  r ne  p roc€ss  ac  che  t i ne ,  i n t e resced  pa l t i €s
could connent to th€ drafr -\i..r all conoencs th€ lAc could chen .esu5hi. .
r €v i sea  d ra f t  o r  f o f r a l  NPF- l l  i r . o rp . r a t i ne ,  bes t  poss ib l e ,  i he .o r ren t s  f r o r
t he  f i r s i  d ra f t .  Depe .d i . 6  on  t he  i s sue3  i r  t h .  p roposa l  t h i s  p rd .ess  couLd
iepeat and take a long rine )ears and result i. a conPronise rule irtrring
the sme rine period the Euiopean comunitt sas workinA !o revise thF engi!€

r "  ' r '  q o  I  d
no r€  t ha !  one  se t  o f  s t anda rds  rh . .  an  eng ine  nanu fac ru re  had  t o  des ign  i o
t n i t h  a i r c ra f .  I Ly i ng  i n t . r na t i o . aLL ]  man t r i a . t u re r s  ?ou td  ha?e  t o  s3 r i s f t
muttiple standards 1r ap!.ared .hat che Lrs comunitt a.d che Eurolean
connun i t y  bo th  r ecog r i zed  t he  need  f o r  no r .  sewe re  b i t d  i nAes t i on  b l t  ' e r€
tak i nA  d i f f e ren t  pa ths  t o ' a rd  i r . r cas i ng  t h i s  sewe t i t y .

Tha t  i s  a l t  n i ce .  So  hox  does  t h i s  make  en -? i . es  no re  t o l e ran t  t o  b i r ds??

?o broadly and sinply Aeneralize .he diff€rent paths, Th. US felr th€ increase

.omun i r y  vas  l o r k i . g  i o  i nc re : s !  t he  se !€ r i t y  o f  t hc  ces t
richdut changing the size of che bird. In ordet to urderstand the
the  d i f f e renc€s .  . he  Eu ropean  and  us  i l i t i a l 1y  co l l abo ra ted  on  t he  t . chn i ca l
w ie ' ! , o i n . s  and  es tab l i shed  a  l l a rna r i za t i on  l l d r k i ng  c roup  ' h i ch  has  conc inued
to tune rhe rordirg so ahar ih€ standards €srablished bl' the FA{ and che JA\
r i l l  be  t he  sane  l { r ha t  has  resu l . ed  ras  i n . r eas inA  t he  se r ' € r i t y  i r on  bo th
p o L n  -  i .  v r 6 r .  d  o r  r -  b . . c .  . , ' d  l .  - v  r  o '  l

l he  o l i g i na l  r equ i r enen t .  spec i i i ed  eng ines  shou ld  be  t es ted  t o  den .ns t . : t e
ro l e rance  t o  3  l a rge  b i r d  o f  !  l b s  u i r hou t  naza rd  t o  . he  a i r . r a f t ,  a rd
to l e rance  t o  a  f l ocL  s imu l . t . d  by  i nges t i . n  o f  l - l / 2  LB  b i r d .  t he  nube r
de te rn i ned  by  che  i n l ec  a rea .  A f t e !  i . aes t i on  o f  1  1 /2  t ' r '  b i t ds  i r  t he  Us  che
eng ine  nus r  r ema in  ope ra t i r g . r  3 t  l eas t  752  pose r  f o i  5  n i nu tes .  and  i n
Eu rope  t he re  nus t  be :  no  im€d ia t€  o !  u l t ima te  l oss  o f  eng inc  Pe r f omarce ,
s€ i i ous  i r c . ease  o f  t en !e :a ru res  o r  d - . t e i i o ra t i . n  o f .  hand l i na
c la rac te r i s t i c s ,  o r  sus ra i r ed  l oss  o f  p€ r f o r ' i ance  be lo ,  25X
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The  ha rn .n r : ze . l  NPF , I . j , /NP !  r . qu i r €  r n . :  : he  i a rg .  L , i r . i  shaLL  b .  n f  : . 3  l : r r
d c p € r d i r l  . n  - . : e i . e  i n l e : , r i z .  a r d : h : r  r i i  o e d i u : ,  r i i r d s : i r . t i  b . :

. o '  i ' - .  o  . , B o , o  i - '  b  -  r ' .  .  o - - t
i nL . r  J ca  I n  add i t i on  t r e  n€d iu  b i . i 3  nus i  be  3 i ned  a :  c r i r i ca l  a r€a5  . .

t h e  : r n . n  r : 1 u i r . f t e r L . . . h r . e .  r .  2 0  n i n u t e . . . n p o s e d . i  :
, o b , - . o  o a  o . "  -  P  :  I  ,  . " r  3
re tu r . : . d  ! f , nd i ) a .

Kno l i . q  o i  r he  conL i i g  r u l . ,  a f , r t  becau rc  o f  i Ls  i t r t o r r an . .  i n  sa fe r t ,  r i L  r h€
r€c€n t l j . e r t i f i ed  eng jnes  h . ! .  bee .  de : i gn .d  and  res .ed  ro  t h . . en  r t i r t d r r de
'  ewe !  i n  advance  o t  t he i r  i np i e fen ra r i on .  1 r  r h .  us  r he  F i - i  i s sued  r  sp . c i r L
co .d i r i on  app l i ed  l : 1 . 71 ,  l o r  each  en f l i ne  appLy jnE  f o .

r egu la t i o r s  do  no t  con ta i n  adequa t .  o r  app rop r i a .e  sa fe t y  s . anda rds  .  aL l
s . e ,  i r _ i , J  _ l - '  r h "  - "  p . g  "  - p p l r . '  u , d - ,  . '  .  1 " .  - l
Deec  spec ia i . d  s . anda rds  The  spe . i f i ed  s tanda ids  r e f l ec :  r ne  . es  i 3 r r o r i : €d

I  ! an .  no r  t o  sho r  t ou  sdn€  w ideo  segnen ts  t ha t  1  l ope  you  r i l l  f i r d

i s  t he  i nges t i on  o f  t u l r i l l .  n cd im  l i r ds  i n ro  a  f a .

l n  smary  r  have .u :1 i ned  r .  r ou :

1 I J  h - . r . d , r ' -  "  o b . : -  i o
es tab l i sh€d .

2 )  I ou  rhe  i r adequac r  o f  t he  s i anda ids  ' as  i den t i f i ed
3 )  t l ou  t hac  de f i c i . ncy  Fas  add ressed
4 j  T h ,  i ' , - r ' E  o ' -  o o p "  "  o  \ -  ! - ,  " o  \ - , r o  /  n E  l "  "  d .

' o  r h "  f t r . . . f " . '  - 6 r '  - o L  d . F .  r j  o  o  
- )  

a  F  F .  o '  " - o " . d  - ' d
t hos€  s tanda rds  l ou l d  r e fLecc  che  i . . ua l  t h rea t  see .  i n  sen i ce .

5) That the ner engines have been certified to the ne! r€cogniz.d
s tanda rds  ewen  i n  adwance  o f  che i r  i n t r oduc r i on

ln  c l os i ng  I  - ou1d  l i ke  t o  sa f  t ha t  a l l  o f  ou r  € f f o r t s  bave  be€n  e f f ec t iwe  i n
reducing dana8ing bird ingestions through our the rorld lt is good to se. so
t r n v  "  F - s  o i " , b u , a  I  h i  . f c r )  o r o b  " m  . r o '  - h "  i - r ' p " . . D . . ' i \  i
hope I lrawe give. you sone insight inro the ray that nanufacrurers nawe b€.r
qo rk i ng  t o  n i n i n i ze  t h .  h . za rd .  - \ i r po r .  b i r d  con t ro l  v i l l  a l r avs  r ema i r  a
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