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. . 7.2 VEHICLE DESIGN
—5 Layouts for the. two selected supercritical wing configu- [88th ABWII!}IZ]?!
retions were developed for a detailed apalysis. | The selected |KOJA
design points were for wing 8spect ratios of 3,00 and 3,75 EfNB5Z2EREC 3.3,
and an airpleae migs don weight of 16,800 1b. These aspect B4 3YZ ‘
ratios are based on & theovetical t:apazoidal planfom. The g.i;daxgﬁ'(b >( /)
‘ttue aspect ratios, based on wings with curved tips, are 3.2 | gs¢ 2.4/ (% l;j
and. 4.0, vespectively. Each configuration is esseatially - ¥
the same as the basic 40lB arrangement ekcept. fox the wing
plapform and the -associatéd tail size changes. Each polut
design was reconfigured to provide appropriate balance
characteristics, and both horlzoncal and vertical tall sizes
were adjusted so thac the tail voluiie remalned the. smg_J

(U) - The lines layout of the large single-engine alrplane
(401B) with & supercritical wing Ls presented in Figure
7.2-1 for an aspect ratio of 3.00, The basic. description
-data end Eviction drag data dre summarized in. Figures 7.2-2
and -3, respectively, for the AR = 3,00 design. ‘The normal:
area disl:ri.but:ion £or the AR = 3,00 arrangement -is shoim ia

Fi 2-
gure: 7.2-4. : 88th ABWIIPI I
(©) o The Lines layout of the large single-englue alrarafe E ﬁ%%??y 3540)

LY —— .

mh a supercritical wing is presented im Figure 7. :2-5: for
.an asapect retiv of 3,75, The basic description data and.
friction drag data ere. susmdrized in Figures 7.2-6 and -7, 4’ (5)( {{ (U
fespectively, :for the AR = 3.75 design, The normal area SEC = :? C {

_ distribution for the AR = 3,75 arrangement is shown in SEC .f’.i»" (&.
" Efgure 7-..‘2-_8_:[ '
5 The prmance evaluation (Section 7.4) resulted in a
mission jive] ght of 16,640 1b for the aspect-ratio 3.0 design [8th ABWI!PI
apnd a m on weight of 17,115 b for the aspect-ratlo 3.75 |EDIAGNHIRT
‘design., A general arzaugement: drawing of the airpiane with ‘ zgc
i & wing aspect ratio of 3.75 &t & mission’weight of 17,115 1b g 3(‘-% -
§ is shown in Figure 7.2-9. The general arrangement of the ﬁq @)(gfc 6! )
S ajirplane wich a wing aspect ratio of 3.0 ig basicelly the : r
£ ‘same 85 shown in Section 3,1 (Figurs 3. 1-4). The amall : Z’( A f//&)@.)
3 diffecence in size (mission weight. of- 16,640 Ib compared. to
E 17,115 1b} does not warcant & new laynu__j
.
404 E
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7.3 AERODYNAMICS

The derivation of the aérodynamic characreristics ta
this section are based on the true aspect ratios of 3.2.and
4,0 for the two supercritical wings with.curved wing tips.
However, .for consistlney with the preceeding sections, these
will be referred to as 3.0 and 3.75, respec:ively, through-

out shis sectior.

7.3.1 Minimum, Drag’

The minimum drags for the two. supe:criticgl wiug
aircraft are defined in Figures 7.3~la and -1b. The drag
buildup is the same as is defined in section 3.3.1; and
the additional drag components (canopy, diverter, etc.)
ave. the gsame as shown in Flgure 3,3-2,

The ‘supersonic wave dreg was computed by the supersonic
area-rule procedure (X35). This calculation does not include
cambéx drag, which s included in the drag due to 1ifr dis-
cussed in the following: subsection.

7.3.2 Drag Due to Lift

. The drag due to 1ift is ‘shown in Figures 7.3-2a through
-4b. The camber drag is. presenced in Figure 7.3-5. Ar sub-
sonic speeds, the Increment was. caleulaned by an analytical
prediction; at supersonic apeeds; the increment was derived
from wind: tunnel test of an AR = 3.0 supercritical wing.

- . 7.3.3 Triw Drag

As £or ‘the parasetrie study, it £s presvined that design. .
refinements to the supércritical wing configuration will re- - ~

move the trim penalty associated with the airfoil, and the
levéls of trim drag will be gomparable to the basic 401B
configuration. For a consistent comparison; therefore, the
trim drag increments used for.the basic configuration wexe
used for the supercritical wing configurations, (See Fig-
ure 3.3-13).
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7.3.4 Trimmed-Drag Palars

‘The trimmed drag polars used- in mission performance for
the supereritical-wing aireraft are presented in Figures
‘?2.3-68 through -8b. The trimmed configuration polars are
presented in Figures 7.3~9a through -llb,

_ Trimmeéd (L/D) .. is shown in Figure 7.3-12 along with
vilues for the 4018 configuration. The aspect-ratio 3.0.
and 3.75. supercritical wing configuration show higher (L/D)pay
levels at subsonic speeds as compared to the basic 401B- ¢on-
filguration (bicanvex wing with leadiig-edge flap), but the
inverse is ipdicated at supersonic speeds,. due primarily to
supercricical. alrfoil thickuess and camber drag effects.

7.3.5 LiEt snd Buffet Data

The predicted untrimmed Cj-vs-@ curves ave shown inr

‘Figures 7.3-EJa end -13b. Analytical estimates of the

trimmed Cy-vs-a data were not made.

The. supercritical wing is expected to have superior
buffet characteristics attransonic speeds. This is shown
by the data of Figure 7.2-14 in which bthe buffet onset Cy's
of the F-11IA are comparéd with thaseé of the F-111/TACT.

420
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