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The primary objective in this reporting period (October 1, 1984 to
March 31, 1985) was the calculation of lateral-directional characteristics
for configurations with vortex flaps. The calculation was done with the
VORSTAB code (Ref. 1). The latter was also used by Grantz in Reference 2.
In view of the poor correlation between the VORSTAB results and data in
Reference 2, it was decided to examine in detail the reasons behind the
discrepancy. At first, it was found from the input data of Reference 2
that the leading edge shape used in the VORSTAB code was inconsistent with
that for the NASA VLM-SA code. Secondly, the straight fuselage was de-
scribed by only a few input points of largely different intervals and
through the cubic spline interpolation. As a result, the interpolated
shape was largely distorted. This was corrected by using straight-segment
interpolation. Finally, one error in calculating the lateral-directional
derivatives for configurations with leading-edge vortex flaps with or
without deflections was discovered in the code. After these corrections,
characteristics for Grantz configurations were re-calculated with results

presented in Figs, 1 - 4. In Fig, 1, it is seen that CL with undeflected

vortex flap is underpredicted for this configuration. The same situation
is true also for the NASA VIM-SA code (Ref. 2). In addition, data show
that full effect of vortex bursting does not occur until at a higher angle
of attack than that predicted by the theory. On the other hand, with the
vortex flap deflected at 40 deg., the 1lift is over-predicted as shown in
Fig. 3. It is possible that this may have been caused by the presence of
forbody vortices.

The prediction of dihedral effect is now largely improved as shown
in Figs 2 and 4. The original calculation by Grantz can be found on pages
138 and 140 of Reference 2.

In addition to calculating lateral-directional characteristics for
configurations with vortex flaps, exercising the design concept of vortex
flaps with two-level optimization for a 700/500 cranked arrow wing has also

been under way during this reporting period.
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Fig—1 Comparison of theoretical and experimental
longitudinal [ift coefficlents with §,.=0.
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Fig—2 Comparison of theoretical and experimental lateral—
directional stability characteristics with 5, = O,
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Fig—3 Comparison of theoretical and experimental
longitudinal lift coefficients with 9, =40,



0.005
- e---e
_wc-nnll|||lnnlnnlnnllnlluninn
] ] 10 15 » 2 3 3 40
0.002
e
~0.000— o—
& L.
(&)
~0.002}—
_mllllllIllIlllllllllIlljl!llllllllllllll
] ] 10 1 220 2 x 3 40
O—  DATA (NASA CR-3848)
VORTEX BURST ON
------ VORTEX BURST OFF
0.005
0.000+—
(¢
r- ~-~ G e G
o ~0.008|— T
= T~
-00101— ‘~~~
_o_m|||J|||1|Jl|1|||n||||||||||||11u|||u
0 ] 10 18 2 s b » 0

Angle of attock (deg.)
() Tall off

Fig—4 Comparison of theoretical ond experimental loteral—

directional stablility characteristics with §,c = 40,
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