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S UNMARY 
. .  . . .  . - .  

The t e s t s  reported hc iv in  were mede i n  o rde r  t o  eetemnine 
the d i f f e ronces  in' hYgh-'sp?eec? aerodyncmic 'chq d c c  t e r i s  GCc s 
between inodels of a four-engine t r a n s p o r t  e i r p l a n e  and a 
s i m i l a r  bomber airplane'.  'The mp.in conclusion t o  ba draxn 
f rom the  r e s u l t s  is that t h e  c r i t i c a l  Xach number of the 
t r a n s p o r t  model' i s  hbou't -0.05 l o s s  t h n  t h a t  of the bomber 
mode 1 

INTRO DUCT I O N  

T e s t s  of a 0.075-scale modcl o f  2' four-cngine t r a n s p o r t  

Inasmuch a s  i t  
a i r p l r n e  w i r c  cfirried out  a t  the reques t  of the krny A i r  
Forces .  The  pur2ose' was t o  de termnine the aerodynmic  
c h a r a c t e r i s t i c s  of the model a t  high specd-s. 
was very s i m i l t l r  t o  the model of  a four-enginc bomber 
a i r p l c n z ,  oxtensfve t c s t a  of which havc been repor tcd  i n  
r e f e x m e  1, the t e s t s  were designed t o  d e t e c t  d i f f c r e n c a s  
betwoc,n thc c h a r a c t e r i s t i c s  of the two models only. 
Consequently thcy were b r i c f  . 

APPARATU3 AND METHOD 

The t e s t s  wero c z r r i u d  out i n  the Bmcs 16-foot high- 
speed wind tunnel.  
support  system a s  shown i n  f igu re  1. 

Thc: model w.s mounted on 3. t h r e e - s t r u t  
. 
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TZic t r a n s p o r t  model ( f i g .  2 )  was the same a s  the model o f  
a Sorbe r  ai;*pLq.nz exce?t f o r  the f3,iselLge sn?.pe and s i z e  and 
tht2 expcnnage 1oc':tlon. Figure 3 shoxs cc coi;lparison of the 
fuse17;t:s. The s<irnc, wrng, Gxpenn-lge, and n a c e l l e s  wcre used 
for b o t h  nodels .  Owing t o  t?ie d i f f e rence  between the fuse l ages ,  
the pos i t i oL i  of t h e  e;qx,nnagt. wi th  r e s p c c t  t o  t h e  wing a l f f e r e d  
f o r  ths two m o d e l s  2.s shown. k d e t a i l e d  d e s c r i p t i o n  of the 
wing of the model a p p a u s  i n  x f c x n c e  1. The p r i n c i p a l  
dimensions >neL a r ~ r . s  oi' the m d e l  were cs f g l l n w s :  

Podel  scale  . . . . . . . . . . . . . . . .  0.075 full scale 

Wing %rea . . . . . . . . . . . . . . . . .  9m65 square f e e t  

'JJinc s p ~ n  10,592 f e e t  . . . . . . . . . . . . . . . . . . . . .  
l k a n  aerodynanic chord . . . . . . . . . . . . . . . .  0,965 f o o t  

A s p c t  ~ a t i o  . . . . . . . . . . . . . . . . . . . . .  11.62 

T a i l  area ( Inc luding  elevate-s) e . . e Lo873 square f e e t  

T a i l  l ength  . . . . . . . . . . . . . . . . . . . .  4.42 f e e t  

The t e s t s  reported h e r z i n  wirc n:adc v i t h  a l l  the c o n t r o l  
surfaces  f i x o d  i n  tht ir neukrr ;  2. p o s i t i o n s .  Inssmuch ? S  the 
s m e  sing iAnCL .sv:?port sgs t en  V E ~ C  u F e d  for b o t h  mod~ls, the 
s m ~  tunncl--wcll co r rec  tiions 2-1id va luc  3 of t h c  flow 
i n c l i n t t f o n  Txcre used. NO c o r r e s t l o n s  for t a r e s  were npyl ied 
and the chanGb i n  pI tc :=l ing-m~*ent-coeff  i c i e n t  c o r r e c t i o n  due 
t o  the changc of t z i l  p o s i t i o n  was ncg l t c t ed .  

The symbols used i n  thFs r e p o r t  a r ~ :  

dynamic pressure - ( $ p V 2 ) ,  pounds-per square f o o t  

mass density, slugs pc r  cubic  fsot P 

V v e l o c i t y ,  f e e t  per second 

S wing a re%,  square f e e t  
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cL 

C 
Dgross  

%/* 

M 

mean aerodynmic chord, f e e t  

angle o f  a t t n c k  of wlng-chord plane 

angle-of -n t tcck  co r rcc t ion  due t o  tunnel-wall 
e f  foc t s  cLnd flow i n c l i n a t i o n  

l i f t  c o e f f i c i e n t  (v) 
drng coeff !-cient ) 
drag-coeff i c i e n t  cor:-ection due t o  t u n n e l - m l l  

e f f e c t s  and flow i n c l i n z t i o n  

p i t c h i n g  momcnt pitching-mor,ient c o e f f i c i e n t  

pitchrng-nomcnt-coeffic i e n t  cor rcc  t ion due t o  
tunnel-wzll e f f e c t s  

f r ee - s t r ean  ( vc1ocit;g of  sound Mach numbor - 

3ES’ULTS AYD 3 I S C U S S I O N  

The r e s u l t s  of the t e s t s  a r e  shown i n  figures 4 t o  6 and 
a re  presented as compmisons bLtween the c k a r x t e r i s t i c s  of 
the t r a n s p o r t  and bomber models. Figure 4 shows the v n r k t i o n  
of  the c?ngle of z t t z c k ,  ck2.g cocffic!.ent, and pitching-moment 
c o e f f i c i e n t  with l i f t  c o e f f i c i e n t  for the t z i l - o f f  condi t ions ;  
and f i g u r e  5 siiov;s the corresponding v a r i z t i o n s  for the t a i l  
on. Ffgure 6 shows the v;.riFLtiolz of  the pftching-moment 
cocTficidnt ,  drF.g c o c f f i c i c n t ,  m d  I f f  t cocf f l c i e n t  w i t h  Mach 
number. The f i r s t  two a r c  givcn f o r  c o n s t m t  va lues  of the 
l i f t  coefL’tcient, w h l l e  thc l i f t  c o e f f i c i o n t  i s  given f o r  
cons tan t  v?.lues of the nnglc o f  a t t r ~ c k .  

For M?.ch numbers bolow those zpproachlng the c r i t i c n l ,  
there  n r c  no important chrtnges i n  the l i F t  c o e f f i c i e n t s  c6 t  
cons t an t  angle of  a t t a c k ,  tvhilt: a t  s u p e r c r i t i c n l  specds the 
t r a n s p o r t  model has a l i f t  c o c f f i c i c n t  about 0,075 l e s s  than 
t h a t  of the  boixbcr. A t  subcr i t ic2d  specds the t r a n s p o r t  

. 





Figure 1.- The four-engine transport airplane model mounted i a  
the 16-foot wind tunnel. 
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