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Experimental Wing and Canard Jet-Flap Aerodynamics
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Abstract ' M=0.6
HE effects of upper surface blowing on the aerodynamics
of a V4-span wing/body/canard configuration are shown.
The results expand a data base that is limited at high subsonic 14
Mach numbers (M =0.6-0.9), data that are needed if com-
putational techniques are to. be developed for the complex
flowfields generated by jet blowing. At lift coefficients greater 12F
than about 1.0, the thrust removed drag coefficient was lower
with jet blowing than without jet blowing. This favorable ‘
effect increased with increasing jet blowing coefficient, and, 10
for a fixed coefficient, simultaneous wing/canard jet blowing
was slightly more effective than blowing either surface alone.
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Upper surface blowing over a trailing edge flap has been 6F A 0.035 0.017
shown to reduce drag due to lift at high angles of attack and at ’ )
high subsonic Mach numbers.!2 Moreover, jet blowing in- b
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Fig. 4 Total lift and drag characteristics.

“buffet.! The present investigation expanded this concept to a
wing/body/canard configuration:

Wind tunnel tests were conducted at Mach numbers of from
0.6 to 0.9 and at angles of attack from —4 to 20 deg using-the
V5 -span model shown in Fig. 1. The jet blowing mass flow was
independently controlled to the wmg and canard. Results
herein are shown only for the low-wing high- forward canard
configuration.

The effects of jet blowing on the static thrust removed lift
and drag coefficients are shown in Fig. 2 for the best blowing
arrangement, simultaneous wing/canard blowing. The drag
polars were favorably affected at high C, and unfavorably
affected at low C,. The crossover point was a C,; of about
1.0. Blowing is most efficient at the lower blowing rates; since
at a constant C,, the amplification factor (AC,/C,,) in-
creased with decreased blowing.

The -drag efficiency factor based on the thrust removed
values of C; and Cp is shown in Fig. 3. This factor was
unfavorably affected between the low and high blowing
coefficients at M=0.9 and high C,. Surface pressures at
M=0.9 showed that a shock train was formed on the wing
flap due to blowing, a possible cause of the loss in efficiency.
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Fig. 5 Flowfield characteristics.

The effects of blowing on the total lift and drag charac-
teristics, that is, with the static thrust not removed, are shown
in Fig. 4. The drag minus thrust amplification factor
(ACp,/C,,,) varied, as did the thrust removed amplification
factor; it generally decreased with increased blowing and
increased with increased C; ;.

Figure 5 shows the effect of blowing on the local angles of
attack and sideslip in the flowfield; the local angles are
relative to the body. Note that the wing was removed for these
measurements. The flow angles are affected only slightly by
blowing particularly in the plane of the wing.
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