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ESTIMATED EFFZCT OF R I N G  COBL 0 3  TEX CLIXB A1TD CEILIBG 

OF AX AIRPLANE 

B y  F. A .  Louden 

Alt2ough t h e  a p p l i c a t i o n  of a  r i n g  cowl t o  a n  a i r p l a n e  

w i t h  a n  a i r - c o o l e d  eng ine  i n c r e a s e s  t h e  maximum L / D  and t h e  

h i g h  speed  t o  a n  a p p r e c i a b l e  e x t e n t , .  t h e  performance i n  c l imb  

and c e i l i n g  i s  n o t  i n c r e a s e d  a s  mu-cli a s V o n e  would expec t  mith-  

out  a n a l y z i n g  t h e  c o n d i t i o n s .  

When a  r i n g  c o a l  i s  i n s t a l l e d  On a n  a i r p l a n e ,  t h e  p r o p e l -  

l e r  i s  s e t  a t  a  h i g h e r  p i t c h  t.0 a l l o w  t h e  eng ine  t o  t u r n  i t s  

r a t e d  r ,p.m. a t  t h e  i n c r e a s e d  h i g h  speed.  V / ~ D  i s  i n c r e a s e d  

and t h e  p r o p e l l e r  e f f i c i e n c y  a t  h i g h  speed  i s  i n c r e a s e d  s l i g h t -  

l y .  The r a t i o  of r.p.rn. a t  c l imbing  speed ,  V c ,  t o  t h e  rep.m. 

a t  maximum s p e e d ,  V,, i s  dependent  upon t h e  r a t i o  of Vc t o  

V,. The i n c r e a s e  i n  V c  f o r  a.11 a i r p l a n e  w i t h  r i n g  c o v l  i s  n o t  

a s  g r e a t  a s  t L e  i n c r e a s e  i n  Vm, so  t h a t  t h e  r a t i o  v,/v, i s  

l e s s  t h a n  f o r  t h e  a i r p l a n e  ~ i t h o u t  r i n g .  Consequently t h e  

r.p.m. and f u l l  t h r o t t l e  t h r u s t  poner  a v a i l a b l e  a r e  l e s s  a t  

V c  f o r  t h e  a i r p l a n e  w i t h  r i n g  cowl a l d  in s p i t e  of t h e  i n c r e a s e  
. . 

i n  L / D  due t o  t h e  i n s t s l l a t i o n  of t h e  r i n g ,  t h e  excess  t h r u s t  

poner  a v a i l a b l e  f o r  c l imbing  i s  not  a 2 p r e c i a b l y  cLanged. 

The sane  method of r e a s o n i n g  a c c o u n t s  f o r  t h e  s m a l l  i n -  

c r e a s e  i n  a b s o l u t e  c e i l i n g  i n  s p i t e  o f  a l a r g e  i n c r e a s e  i n  

L / D  maximum. 

To i l l u s t r a t e  t h e  above c o n d i t i o n s ,  suppose we have  g i v e n  

a n  a i r p l a n e  m i t h  t h e  f o l l o w i n g  c h a r a c t e r i s t i c s :  
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