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8.- On a S e r i e s  of S l o t t e d  A i r f o i l s  (40 A - 40 G )  

Derived from a Symmetrical A i r f o i l  (KO. 40).* 

The phenomenon of t h e  increase  i n  t h e  maxinun l i f t  of a 

wing, obtained by  providing t h e  wing with a s l o t  of s u i t a b l e  

form, i s  :iow well known. The g rea t  drag  of such wings, however, 

c o n s t i t u t e s  t h e  chief  o b s t a c l e  t o  t h e i r  use. We have inves t i -  

g a t e d  t h e  naximum l i f t  ob ta inab le  w i t h  s l o t t ed  a i r f o i l s  der ived  
I 

from a symmetrical a i r f o i l .  These should have a smaller pro- 

f i l e  d rag  than o t h e r  s l o t t e d  a i r f o i l s .  Moreover, with a symmet- 

r i c a l  p r o f i l e  having a f i x e d  cen te r  of l i f t ,  it is i n t e r e s t i n g  

t o  s e e  whether t h e  der ived  s l o t t e d  a i r f o i l  has t h e  same proper- 

t i e s .  

The tests,  which gave the  fo l lowing  numerical r e s u l t s ,  show 

tha t :  

1. Wnen t h c  two parts of t h e  a i r f o i l  are placed ad jacent ,  

t h e r e  reglains a narrow s l o t  between them which, a l though very 

small, a c t s  i n  the  same sense  as a s l o t  of f i n i t e  width; 

"From B u l l e t i n s  Nos. 1 and 4, April all& July, 1927, of the  "Serv- 
i c e  Technique 3.e LIA&otechnique Eclge. 

- 
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2. The maximum l i f t  approaches CL = 1.30; 

3. The minixuni dyag of  each p r o f i l e  of the s e r i e s  i s  

s t i l l  q u i t e  large (.015-.03); 

4. The cen te r  of l i f t  t r a a e l s  cont ra ry  t o  t h e  usua l  di-  

r e c t i o n  ( i . e . ,  toT,a;.d t h e  r e a r ) ,  as the ang le  of a t t a c k  i s  in- 

c reased .  This  phenmenon seems s t r ange  a t  f i r s t  thought. It 

a g r e e s ,  however, with the  s l o t t e d  a i r f o i l  t e s t s  made at G8ttingen 

( See  Report I1 of  "Ergcbnisse  der  Acyodynamischen Versuchsanstal t  

zu GkttingenIi). It can b e  demmstra ted  tha t  t h e  Q curves a r e  

n e a r e r  t h e  CL a x i s  for s l o t t e d  a i r f o i l s  tha,n f o r  t h e  ord inary  

a i r f o i l s  from. which they mere der ived.  If we s tar t  with a sym- 

m e t r i c a l  g r o f i l e ,  i t  is n a t u r a l  for t h e  C$i curve t o  cross  t h e  

CL a x i s  i n  i t s  p o s i t i v e  por t ion ;  

5. The i n c r e a s e ,  i n  CD f o r  CL = 0, s t a r t i n g  from said 

p o s i t i o n  of t he  closed s l o t ,  is p r a c t i c a l l y  p ropor t iona l  to t h e  

w i d t h  of t he  s l o t ;  

6.  The inc rease  in  the maximum CL i s  g r e a t e r  when we 

pa,ss from a z e r o  s l o t  t o  a 2 mfi (0.08 in.) slot, than when t h e  

w i d t h  of the  s l o t  is s t i l l  fur ther  increased.  The inc rease  i n  

CL thus diminishes  as t h e  s l o t  i s  widened. The maxiiiiiirn CL of 

t h e  l as t  t h r e e  t e s t s ,  s l o t s  of 15, 20, and 25 mm (0.59, 0579, 

and 0.98 in . ) ,  a r e  very near ( r e s p e c t i v e l y  1.2718, 1.2706, and 

1.2834).  T h i s  shows that i t  weald b e  of i n t e r e s t  t o  t es t  a bi- 

convex d i s s y m e t r i c a l  a i r f o i l ,  which would keep one a f o r  

CL = 0 of t h e  sane order  of magnitude, would i n c r e a s e  CL max- 
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i m u m  and,.gvould have a f i x e d  cen te r  of l i f t  (See Sec t ion  B, which 

f o l l o w s )  0 

-- Reinark.- The model t e s t e d  had a span of 1 m (39.37 in.)  and 

a chord of 0.2 m (7 .87  i n . ) ,  when the s l o t  was c losed . ,  It W ~ F B , .  

moreover, by  t h e  pu re ly  conventional a r e a  of 0.2 m2 (2.15 s q . f t . ) ,  

t ha t  t h e  

t a i n  t h e  

a l l  t h e  

s t r e s s e s  for a l l  t h e  wings were divided,  i n  order t o  ob- 

noxidimensional c o e f f i c i e n t s  CD, CL and Cu. Simi la r ly ,  

$,l were ca l cu la t ed  f o r  a f i c t i t i o u s  chord of 0.2 rn 

(7 .87  in . ) .  The ang le s  of a t t a c k  a, were measured, as ind ica t ed  

on t h c  diagrams, a t  t h e  l e a d i n g  edge of t h e  a i r f o i l s  (See Figures  

1, 2, and 3). 

3.- O n  a S e r i e s  of S l o t t e d  A i r f o i l s  (43  A-43 E )  

Derived from a. D i s s y m e t s i c a l  A i r f o i l  (No. 43) * *  

No. 1 of "Resu l t s  of Aerodynamic Tes ts"  shows that an air- 

f o i l  with a s l o t  of v a r i a b l e  width, manifests ,  as the width of 

t h e  s l o t  i s  increased:  

a )  An increase  i n  CL maximum; 

b) A diminut ion of Cg such that a symmetrical a i r f o i l  

beccxcs s t a b l e .  .. * . - 

F o r  the p u G o s e  of disco%ring whether t hese  conclusions ap- 

p l y  t o  o the r  p r o f i l e s ,  i t  i s  important t o  p l b t  the  p o l a r s  of a 

s e r i e s  of a i r f o i l s  der ived  from a dissymmctrical p ro f i l e .  
* "Labora to i re  Aerotechnique de mode  S t .  'Genese," Ju ly ,  1927. 
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The r e s u l t s  a r e  represented  by t h e  accompanying curves, 

which show that: 

1. The c e n t e r  of l i f t  remains lneasly f ixed ,  t h e  a i r f o i l  

s t i l l  b e i n g  s t a b l e  a t  normal regimes; 

2 .  The maximum l i f t  a t t a d i n s  CL = 1.45, the s l o t  then hav- 

i n g  a width of 25 mm (0.98 in..) { a i r f o i l  No. 43 E ) ;  

3. The minirim d rag  and t h e  p r o f i l e  d rag  a r e  always only a 

l i t t l e  above those  obtained w i t h  the symmetrical a i r f o i l  No. 40 

(See  No. 1 of "Resu l t s  of Aerodynamic Tests?) ;  

The e f f e c t  of t h e  r e s t r i c t e d  space l e f t ,  on apply ing  t h e  4. 

t.mo parts of t h e  a i r f o i l  $0  one another ,  i s  inanifest ,  as i n  t h e  

case of a i r f o i l  No. 40; 

5~ Asgain) as f o r  a i r f o i l  No. 40, t h e  inc rease  from CD t o  

i s  p r a c t i c a l l y  p ropor t iona l  t o  the w i d t h  of the s l o t ;  

6. The inc rease  i n  CL niax i s  meatest C d  when the s l o t  has 

It i s  s t i l l  apprec i ab le  when 

CL = 0 

a width of 2-5 rnm (0.08-0.2 i n . ) .  

t h e  width of t h e  s l o t  i s  between 1 5  and 25 rm (0.59 and 0.98 in . ) .  

Remarks.- The s l o t  i s  produced by t h e  displacement of t h e  

r e a r  part p a r a l l e l  t o  a tangeiit t o  the upper camber at the junc- 

t i o n  of the  two p a r t s ,  i t s  w i d t h  be ing  measured a long  th i s  tangent.  

The t e s t e d  model has a span of 1 m (39.37 in.) and a chord 

o f  0.2 ri (7.57 i n . ) ,  when 'the s l o t  i s  2 rim (0.08 in.) .  The 

s t r e s s e s  of a l l  the a i r f o i l s  were d iv ided  by a n  area of 0.2 m2 

(2 .15  s q - f t . ) ,  i n  order  t o  ob ta in  the c o e f f i c i e n t s  CD, CL, and 

CM 
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In t h e  same way, t he  values of CH were a l l  ca l cu la t ed  f o r  

a f i c t i t i o u s  chord of 0.2 rn (7.87 i n . ) .  

The angles  of a t t a c k  a, were measured, as shown on the 

diagraas, by t h e  r e l a t i o n  t o  a d i r e c t i o n  ind ica ted  a t  t h e  l ead ing  

edge of the  p r o f i l e s  {See Figures  4, 5, and 6). 
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