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INTRODUCTION 

Dur ing  t h e  p e r i o d  between J u n e  1 9 8 6  a n d  September 
1 9 8 6 ,  t h e  A e r o n a u t i c a l  and A s t r o n a u t i c a l  E n g i n e e r i n g  
Research L a b o r a t o r y  (AARL) a t  T h e  Ohio  S t a t e  U n i v e r s i t y  
( O S U )  i n  C o l u m b u s ,  Ohio,  conduc ted  t e s t s  i n  t h e  6 " X 2 2 "  
T r a n s o n i c  Blowdown W i n d  T u n n e l  t o  d e t e r m i n e  t h e  two- 
dimensional  l i f t ,  d rag ,  and p i t c h i n g  moment c o e f f i c i e n t s  f o r  
three a i r f o i l s  des igna ted  AMES HI-120, AMES LOW-12, and AMES 
HI-8. T h e s e  tes ts  covered  a Mach number range of 0.20 t o  
0.86, Reynolds numbers between 2X106 and  6 X 1 0 6 ,  a n d  a n g l e s  
of a t t a c k  between 0' and 13' as  directed by t h e  N A S A  P r o j e c t  
Engineer ,  M r .  Ray H i c k s ;  each model was n o t  r u n  a t  e v e r y  
c o n d i t i o n .  Th i s  work was performed under  N A S A  Grant NAG-2- 
401,  Analys is  of Two Advanced Transonic  A i r f o i l s .  

MODEL DESCRIPTION 

The models  u s e d  i n  t h e s e  t e s t s  were c o n s t r u c t e d  o f  
a l u m i n u m  power i n  a n  epoxy m a t r i x ,  molded i n t o  t h e  a i r f o i l  
c o n f i g u r a t i o n .  T h e s e  models were c a s t  w i t h  t h e  p r e s s u r e  
t a p s  and i n t e r n a l  tub ing  i n  p l a c e  s o  t h a t  there  a r e  no d i s -  
r u p t i o n s  o f  t h e  f i n i s h e d  s u r f a c e  caused  by s e a m s  f o r  
o p e n i n g s  i n  t h e  model. The models  span t h e  e n t i r e  6-inch 
width of t h e  wind t u n n e l  w i t h  smoothly rounded f i l l e t s  be- 
t w e e n  t h e  p e r p e n d i c u l a r  surfaces o f  t h e  a i r f o i l  and  t h e  
mount ing  b l o c k s  u s e d  t o  p o s i t i o n  t h e  m o d e l  i n s i d e  t h e  
t u n n e l .  T h i s  d e s i g n  was chosen  t o  e l i m i n a t e  any s t e p s ,  
s h a r p  edges,  o r  c o r n e r s  which would d i s t u r b  t h e  smooth f l o w  
o f  a i r  a s  i t  a p p r o a c h e s  the model. The s u r f a c e  of each 
model is f i n i s h e d  w i t h  a n  enamel t o  produce as  smooth a sur- 
face as  p o s s i b l e .  

The 50 pressure t a p s  d i s t r i b u t e d  a l o n g  t h e  upper  and 
lower sur faces  of t h e  model i n  a c h o r d w i s e  d i r e c t i o n  are 
connected by tub ing  which  passes through t h e  mounting b locks  
t o  a n  e x t e r n a l l y  mounted Scanivalve which o p e r a t e s  through 
g u i l l o t i n e  c u t - o f f  v a l v e s .  T h i s  a r r a n g e m e n t  a l l o w s  f o r  
p r e s s u r e  measurements t o  be taken when t h e  t unne l  c o n d i t i o n s  
have reached a s t eady  s t a t e .  

TUNNEL DESCRIPTION 

F igu re  1 shows a schematic r e p r e s e n t a t i o n  of a blowdown 
wind t u n n e l .  Fo r  a d e t a i l e d  d e s c r i p t i o n  of t h e  AARL wind 
t u n n e l s  and o p e r a t i n g  procedures, p l e a s e  refer t o  A I A A  Paper 
No. 78-1118, "Tes t ing  Techniques and Interference Evalua t ion  
i n  t h e  OSU Transonic A i r f o i l  F a c i l i t y " ,  which i s  i n c l u d e d  
w i t h  t h i s  r e p o r t  a s  Appendix A. 
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Data from these tests are presented in Tables I, 11, 
and I11 and summarized i n  plots, Figures 2 through 40. 
Copies of the pressure distributions for each run, together 
with a magnetic tape were forwarded to Wr. H i c k s  i n  
September 1986 . 

TEE OSU AIRFOIL TEST FACILITIES 

SCREWS \ 
Schematic of Two Dimensional Wind Tunnels  

. .  0 .. 

Pea t u  rest 

A low turbulence l e v e l  f a c i l i t y  with 6" x 22" tes t  section 

Near on-line da ta  processing - hard copy p r in tou t  and p l o t s  
a v a i l a b l e  immediately a f t e r  t e s t  

A high Reynolds number f a c i l i t y  with 6" x 12" test  sec t ion  
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A i r f o i l  model8 are  low cost ,  molded aluminum-epoxy with 
g raph i t e  f o r  s t r e n g t h ;  4 i n c h  t o  6 i n c h  chord v i t h  more 
than 50 pressure taps. . 

Models can be changed quickly between two f a c i l i t i e s  

up t o  40 t e s t  runs per day 
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