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SUMMARY 

EXPERIMENT DESCRIPTION 

The n a t u r a l  l aminar - f low (NLF) n a c e l l e  experiment  is p a r t  of t he  Langley 
Research Center  v i scous  drag r e d u c t i o n  program, and has t h e  d u a l  o b j e c t i v e s  of 
s t u d y i n g  t h e  e x t e n t  of NLF on f u l l - s c a l e  n a c e l l e s  i n  a f l i g h t  environment and 
t h e  effect of a c o u s t i c  d i s t u r b a n c e  on t h e  l o c a t i o n  of t r a n s i t i o n  on t h e  
n a c e l l e  s u r f a c e .  It  is a c o o p e r a t i v e  experiment  between t h e  General  Electr ic  
Company, t h e  Low-Speed Aerodynamics D i v i s i o n ,  and t h e  Acous t i c s  D i v i s i o n  of 
Langley Research C e n t e r .  Each of these o r g a n i z a t i o n s  has c o n t r i b u t e d  t o  t h i s  
paper.  

T h i s  f l i g h t  experiment  is be ing  conducted i n  two phases.  I n  Phase I ,  
which has been comple ted ,  an  NLF f a i r i n g  was flown on a f u l l - s c a l e  C i t a t i o n  
n a c e l l e  t o  deve lop  t h e  experiment  t echn ique  and e s t a b l i s h  f e a s i b i l i t y .  
R e s u l t s  of Phase I are p resen ted  i n  r e f e r e n c e s  1 and 2. I n  t h e  Phase I1 
c o n f i g u r a t i o n  shown i n  the  photograph,  f u l l - s c a l e ,  f low th rough ,  NLF n a c e l l e s  
are be ing  e v a l u a t e d .  The n a c e l l e s  are l o c a t e d  below t h e  r i g h t  wing of an  
expe r imen ta l  N A S A  OV-1 a i rc raf t .  One c o n t r o l l e d  n o i s e  s o u r c e  is l o c a t e d  i n  an 
underwing pod ou tboa rd  of t h e  n a c e l l e ,  and a second is l o c a t e d  i n  t h e  n a c e l l e  
centerbody.  Seve ra l  NLF n a c e l l e  geometr ies  w i l l  be  f lown d u r i n g  Phase 11. 
The data p resen ted  here are f o r  t h e  shape  d e f i n e d  as G E 2  i n  S e c t i o n  11. Tests 
are now be ing  conducted  w i t h  a th i cke r  shape ( d e f i n e d  as G E 3 ) ,  bu t  t h o s e  data 
are no t  a v a i l a b l e  a t  t h i s  time. 

Phase II Configuration 
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SUMMARY (concl.)

The measurements of primary interest are the static pressure distribution

and transition location on the nacelle surface, and the fluctuating pressure

levels associated with the noise sources. (These measurements are discussed

in more detail in later sections of the paper.) Data are collected in

straight and level flight, with the noise sources off, and with various

combinations of acoustic frequencies and sound pressure levels. The test unit
Reynolds number is about 1.8 x 10 v per foot' During data acquisition, the

right hand aircraft engine is feathered to reduce propeller interference
effects.

RESULTS

The results of the Phase II tests to date indicate that on shape GE2,

natural laminar flow was maintained as far aft as the afterbody joint at 50

percent of the nacelle length. An aft facing step at this joint caused

premature transition at this station. No change was observed in the

transition pattern when the noise sources were operated. Computations of

surface pressures, using a low-order surface-panel method, showed reasonable

agreement with the measured pressure distributions, although the magnitude

differed somewhat from the measured values.
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