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Adequate Control for Suppression of Separation
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ABSTRACT

An optimum condition for suppression of separation was investigated experimentally. A two-dimen-
sional airfoil of NACA0015 with a large angle of attack was used to generate a separation. The flow
near the surface was sucked in by four suction-cells independently. The cells were arranged in line at
the center of the span. Several combinations of active cells and their suction volumes were tested to
obtain the minimum power consumption of suction required for the suppression of separation. The
extent of suppression was judged by the velocity profile obtained by flow visualization near the trailing
edge. Each cell showed an optimum value of the suction volume for a specific angle of attack with
separation. It was found that the suction performance of a cell was greatest if the cell was placed just
in front of the separation point. A large saving in suction power was achieved when the cells were

placed just in front of and at the separation point.
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Fig. I Airfoil, suction cells and coordinates.
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Fig.2 Experimental setup and suction system. (Side View)

DONOF FIZEVTTo7z 1RSIz T,
WU LA oo THEH S A BB T K T b K4
(KO H0.13% T - 1= T, HIE A b L U~

REMGIZ K E 7o B 37 E AT L W LS -
THRONIAREFIROEANAN D = X LenoTe,
72712 U, SEROIE L OIS » 1253 O K B Ailidh L, )
Wiz s iz L.

A RN 388 T D MU 531 2 RS AR > T
P57 ) 1 O AR VB G IINIC BT
x/e=006, 028, 053, 078, 094D FFL-FENDNLEIT,
FANS BB BRSO A R - Th D, s
DR B I S D KU L T b 4
A LTA L HET AN AT T Licd b, F O
IS T e Mo 7o AU L0 = FERo
NEEHN T 2554 ORI b 2 (R 2 15 5 = &R
TE D E, AT A i, g a8 L Ik

S50mm
L

a=2"

a=12 a=14

Fig.3 Flow at different angle of attack.\/ : time line at 0.5
saftergeneration.

Thic dociiment i nrovided bv TAX A



TR RS O MR & I, PR RSO (5 28 [n)) 67

1.0
it
0.8 s
| =
0.6 - ”i% 8
&
o 0
} -
04 - = 3
3
02 -
0.0
0 4 8 12 16
(04 [deg|
Fig.4 Separation point against angle of attack.
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Fig. 5 Suction volume of each cell agaist angle
attack.
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Fig. 6 Comparison of suction power between several com-

binations of cells.
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