
I.
 
,~ 

12 

30 

,8 

FIG 4­ I 
DRAG POL.AR - CORACYPS 

(8t.Aex BUZZARO)
,6 

Q 

'" ,5~ 
:>.. 'SCAlf 

Tip SL.OTS Qp£N)U) 

~ 

.4 ~ 
<;
 
i;:
 

" 
~ 

Q 

.JU 

~ 

.J 
~ 

,Z--~ 

.I---{ 

,O<J 

0 
~ 

".
~ 

I 
COE.FFlCIE:..NT 

,03 

6 I 

Q 

\0: 
0 
J: 
U••"­

~0 
~ 

" 
"""" 

'" 
r5~ " " Ocj 

\j FIG,S 
E 
~ 

LOCJlltTlON 0,. TRANSITION 

5&-1 ON Top SURFAC£ 0,. _., 
1\ 

NACA 4-416A,RFOIL 

'" 
ON 

U SAIL.PLAN£ TG-3A
Z 

20~ 

"'-ro 
., 
Q 

15 

'LIFT CO£':"F"JC/£.NT OF SAILPLANE. 
,4­ ,. .8 i.e) 1.2. 1,4­ I,. I,. 

Fig. 6 

MARCH-APRIL 1952 

evel·. there are other causes of transition, namely, 
pressllre gradients due to airfoil waviness. to vibl'a­
tion of the sllrface of the airfoil or to noise in the 
tunnel. While suitable precautions can be taken in 
building the model to reduce wa viness and the effects 
of vibration, it is rather difficult to clamp the noise of 
a windtunnel without reducing the flow velocity. It is 
in this respect that the sailplane provides a unique 
solution,-tests can be made in an environment in 
which free stream turbulence and noise are extremely 
low. 

Recently measurements of transition were made 
on a classical (non-laminar) ail'foil on a sailplane. 
See Figure 5. These measurements show the transi­
tion at cruising conditions to be at 44 (/~ of the chord 
from the leading edge, This is pl'oof of the small 
disturbing influence of noise in free flight mea.su~-e· 

ments made on sailplanes. The wing had been sur­
faced so that it was wave free to an accuracy of 
0,002" measured over points spaced 4o'!r of the chord 
and therefore transition due to this cause was delayed. 

The quality of the flow over a sailplane wing 
which had not been specially surfaced can be seen 
from Figure 6. This photograph was taken in towed 
flight shortly after take off. Dew was allowed to 
settle on the wing until a thin uniform coat of mois­
ture was deposited on the upper surface of the airfoil. 
Dew will usually deposit at dawn on every morning 
except exceptionally dry mornings aftel' a cold front 
01' in desert areas, However, under these conditione; 
moisture can be sprayed on the wing, 

As soon as the sailplane begins moving th2re 
Ol:cur's a differential evaporation of the moisture in 
the laminar I'egion as compared to the turbulent. The 
turbulent has a much gl'eater rate oJ evaporR.tion >cnd 
as a l'esult a sharp line of demarca tion between moist 
and dry wing results, This is the line 01' transition. 

Neal' the wing root the l-eader will see two wellgcs 
of tlll'bulent flow cHused by grass seed' deposited on 
the Voring during takeoff. These wedges would occU\' 
behind any small protl'llbel'ence on the ail'foil be it 
a rivet head, fly speck or any other cliscontinuit.v in 
curvat\ll'e. 

Inboard behind the lea.ding edge one will observe 
a. region in which the cloth surface has been pl'iclwf! 
~'ith a needle to make it porous. If the ail' is sucked 
into the Wing the boundary layer is stabilized so 
that it remains laminar but if air flows outward 
through the holes in the surfa'e the boundary layer 
is clestablizied and transition occul'ing along the fOl'· 
ward edge of the POI'OllS section in Figure 6. 

In Figure 7 is shown a sailplane fi tted specifically 
for boundary layer studies. The obscl'ver is seen in the 
I'eal' cockpit holding' a long tube over the \ving. This 
tube may be moved fore and flit and spanwise over 
the wing fl'om in;;ide the coclq)it. To the eml of this 
tube inside the cockpit is connected th stethoscope 
which the observer wear". The outer end of the long 
tube has a probe consisting of a small tUbe facing into 
the flow. If the flow is turbulent. t.he observer hears 
the velocity fluctuations as a loud rushing noise but 
,if it is laminar there is only a weak hissing sound 
in the stethoscope. Th.is simple instrument is an ideal 
device for studying the boundal'y layer'. With it tl'an­
sition as well as a separated boundary layer may be 
detected. One may lise in a similal' manner probes 
such as static' pressure sondes. bOllnrlary layer 
velocity distribution probes. and acoustic microphones 
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