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2 INTRODUCTTON

ortexr rattice FORTRAN Progt
r complex

The NASA ~ pangley v
estimate the gubsonic ne:odynnmic characteriatics of
8 embodied in this program are mostly detatled
erve a8 an update

The concept

plnnforms.
18 referencea } and 2y this document is in
to these referenccs and {pclude the add&tional concept of reference
for user® of this program
Basically, the ViM program is 8 segmented prograf d0$1gned to run on
the cne computers with the NOS opcrattng gystem as describod in
ceforence 4. The run time will vary with difforenﬁ applicattons, but
the field 1ength 18 constant and requives 130K (octal) words of memoxye
This document gescribes the {nput to the program, sanple cases -
dix A) and the requtred NOS Job card setup:

(Appe®

THE CONFXGURATlON
.

3 MODELING
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Winglets can be modeled, but the dihedral angle must be less than 90.0
degrees and greater than -90.0 degrees. Both upper (positive dihedral)
and lower (negative dihedral) winglets can be accounted for in this
code. The program uses as its solution surface the chord plane which
may be inclined due to dihedral. Moreover, the only out of "X-Y plane"
displacement specifically allowed for is dihedral. Local camber and
twist is assumed to be small and can be represented by its slope
projection to the local solution surface. The wind and body axes are

assumed to be coincidental in the code.

4 RUNNING THE PROGRAM

4.1 INPUT LATA SETUP

The very first card of input is the Title card, and the user can have
up to 80 characters of free field information on it about the data
being run. This is only used by the piogram as a header for output.
Note that there 1s only one title card per input deck. The actual
input data to VLM is organized into two distinct groups - group 1
defines the reference planform(s), and group 2 defines the details for
the particular solution. See figure 1 for the input data layout. The
individual details of the {tems in the deck layout are given in the

following sections.




b2 croue 1 DATA
This group of dnta defines the planform(s) projected into the %Y
plane, with all the coordinntes velnf given for the 1eft nalf of the
conftguratinu. The axis gysten {5 showh in figure 3, The X 0
intercept coinckdes with the plane of symmetry and 18 positive to the
right of this plane: The * Q Lntercept nay he paken 'O accurt
anywhere along the symmctry plane of tne Lo“ftgucat&on; X is posittve
pointing into the winde ALl cards use the &F10.6 format for the group
1 data. Thevfte\de ja this group are 48 gollows:
1. Cols.\—l() PLAN ~ Humbe ¥ of planfo s for this configutatton;
pLAN can assu jues of 1.0y 2.0, 3.0, ar 4.0
-2 (Cola.\\—z ) TOTAL ~ Numbet of sets of group ta spectf&ed
for this configy ations The maximue aumbe § data sets 18
1imited y the utatiod time (specifl 4 by he wser) and
— the ori (ﬁQQQlelﬂeﬁla,r 1o
- 3 (Co\s.Q\ 30) CREY ~ reference chot of W -onflgur“tion.
This chord i use on n nd&mensionalive the
pitchtng—moment rerms i 4 must be greater than 2eT0.

[ 0015.3\—&0) SREY ~ R ference ay ¢ 18 s used only t©
nondtmensiona jze the compute cput daty? such 8% 11§y an
pitchlng moment Wd must y8 ater than #€T¢*

S Co\s.k\-SO) KLOCTN < pitehing mome coferend® point jocation
celative to the cao:dtnate ortgl and atong the X axls.
6 (Colss 1=60) CTILDA = Charnuteristlc chard 1n  the nugmontgd
yartexX 1ift comgutations {see ceferenc® .
7. (Cols.b\—?O) XTILDA ~ % 1ocatiod of the centroid of augmennnd
vortex 11t
F - pistance alonk the 1eadind cdge whete

(Cn\s.?l—SOW p1STAL
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the vortex flow 1s developed that leads to the augmented
vortex lift.

The data required to define the planform(s) is provided in the next set

of group ! cards as follows:

l. (Cols.1~10) AAN ~ Number of line segments used to define the
left  half of the planform (does not include the innermost
streamwise edge). A maximum of 24 line segments may be used
per planform, and each planform must extend to the plane of
symmetry.

2, (Cols.l1-20) XS = X location of the pivot; use 0.0 for a fixed
planform.

3. (Cols.21-30) YS - Y location of the pivot; use 0.0 for a fixed
planform. —

4. (Cols.31-40) RTCDHT - Vertical distance of the particular

T T TN R TR RS, (T TN T T A W V. T ATy T WORReI¥ ST W

planform being read in with respect to the reference planfornm
root chord height; use 0. for the reference planform. =T

5 (Cocls.41-50) STLOIND - Streamwise load indicator; Set th s
valua to 0. {f the loading along the entire outer streamwise
edge or at the outermost breakpoiat of this planform is to Dde

0.0, If the loading is to be non-zero along the entire edge,
or at the outermost breakpoint, set this indicator to 1.0

The rest of this set of data describes the breakpoints used to define
the AAN line segments on this planform. Lhere are ANN + ! breakpoints
and all_data subsequently described are required on all except the last
card of this set; the last card uses only the first two variables in

the following list:

Il (Cols.l-10) XREG(I) = X location of the {th breakpoint. The
first breakpoint 18 located at the most 1inboard location of
the leading edge for the left-hand sfde of this planform. The




other breakpoints are numbered around the planform perimeter
in increasing order for each interscction of lines in a
counterclockwise direction.

2. {Cols.1l1-20) YREG(I) - Y location of the {th breakpoint. Once
the absolute value of Y starts to decrease, it cannot be
increased.

3. (Cols.21-30) DIH(I) - Dihedral angle (degrees) in the Y-Z
plane of the line from breakpoint { to i+l, positive upward.
Note that along a streamwise line, the dihedral angle 1s not
defined,. so use 0.0. for these lines. Note the sign of the
dihedral angle is the same along the leading and trafiling
edges.

4, (Cols.31-40) AMCD -~ The move code; this number indicates
whether the 1line segment 1s8. on the movable panel of a
variable-sweep wing. Use 1.0 for a fixed 1line (defaults to
1.0 if not set), or 2.0 for a movable line,

4.3 GROUP 2 DATA

There are five different sections of data that comprise the group 2
data. All five cannot be used together. However, the first ssction of
data must always be used, either alone or in combination with one or
more of the others. This first section Is a single card that describes
the details of the particular configuration for which the loading |is

desired. This card requires a format of : 2A10, 8FS5,2, 7§2,0.




4,3.1

Section one data is to be supplied in the following order:

1.

- (Cols.1-20) CONFIG - An arbitrary configuration designation of

s=====——=-Up to 20 alphanumeric characters.

2,

5.

(Cols.21-25) SCW -~ The number of chordwise horseshoe vortices
to be used at a spanwise station for each planform. The
maximum value for this variable 1s 20, If varying values of
chordwise horseshoe vorticies are desired due to either
multiple planforms or large discontinuities in chord across
the span, the user can fnput a value of 0. that will cause
the program to expect user—supplied data at this point in the
input stream. The data are in the form of a table that
contains the number of chordwise horseshoe vcotices from the
tip to root, and is called TBLSCW(I). This SCW=0. option can
only be wused for planforms without dihedral and for coplanar
configurations. SCW must be greater than, or equal to, 2.
for cambered wing vortex flow aerodynamic and KV,se solutions.

(Cols.26-30) VIC - The nominal number of spanwise stations at
which chordwise horseshoe vortices will be located. This
variable must not cause more than 100 spanwise stations to be
used by the program in describing the left half of the
configuration. In addition, the product of the stations
spanwise and SCW. cannot exceed 400. If SCW is 0., then the
sum of the values in TBLSCW(I) cannot exceed 400. The use of
variable VIC 1s discussed in references 1 and 2. VIC should
always be greater than, or equal to, 10. so that the
near-field drag or vortex flow forces on cambered
configurations can be properly computed. __

(Cols.31~35) MACH - Mach number; use a value other than 0.0
only if the Prandtl~Glauert compressibility correction factor
is to be applied. The value used should be less than that of
the critical Mach number.

(Cols.36-40) CLDES - Desired 1ift coefficient, CL,d. The
number specified here 18 used to obtain the span load
distribution at a particular 1ift coefficient. If the drag
polar is required over a CL range from -0.1 to 1.0, use CLDES
= 1l.; 1f the vortex flow aerodynamic characteristics are
required on a cambered and/or twisted configuration, use
CLDES=100.0 (see page 19).

(Cols.41-45) SA(l) - Variable sweep angle for the first
planform. Specify the leading edge sweep-angle (1in degrees)
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7.

9.

10.

11.
12,
13,

14.

15.

l16.

for the first movable line adjacent to the fixed portion of
the planform. For a fixed planform, this quantity may be
omitted.

(Cols,46~50) SA(2) - same, for the second planform.
(Cols.51~55) SA(3) - same, for the third planform.
(Cols.56-60) SA(4) - same, for the fourth planform.

(Cols.61-62) TWIST(l) - Twist code for the first planform. If
this planform has no twist and/or camber, use a value of 0.;
otherwise, specify a value of 1. or 2., Use l. 1if the data
in section' four 1is 1in radians; use a 2. 1if the data is in
degrees.

(Cols.63-64) TWIST(2) ~ same, for the second planform.
(Cols.65-66) TWIST(3) - same, for the third planform.
(Cols.67-68) TWIST(4) - same, for the fourth planform.

(Cols.69-70) PTEST -~ Clp 1indicator; if the damping-in-roll
parameter 1is desired, use 1.0 for this quantity. Except for
the Delta Cp and.Clp, all other aerodynamic data will be
omitted. Use a 0. 1if Clp is not required.

(Cols.71-72) QTEST ~ CLq and Cmq indicator; if these stabilty
derivatives are desired, use a 1,0 for this quantity. Except
for Delta Cp, CLq, and Cmq, all other aerndynamic data will be
omitted. It should be noted that both PTEST and QTEST cannot
be set equal to 1. simultaneously for a particluar
configuration. Use 0. if CLq and Cmq are not required.

(Cols.73=74) ATPCOD - Set to 0., it will cause only linear
aerodynamic results to be printed out. Set to l., this will
cause the program to print out the contributions to the 1lift,
drag and moment from the separated flow around the
leading/side edges. Set to 2., it will provide the local flow
field velocities away from the configuration, and set to 3.,
it will provide the attached flow longitudinal 1load
distribution (s e page-19),.

Section one data can exist slone, or in combination with sections two,

three, four or five data.

ar o 4o _ eitibuliban




4.3.2

The second section of data consists of two cards and 1s required if
ATPCOD=1. These cards contain the limits of Integration used in the
computations of the wing leading-edge and side~edge suction values. If
the configuration does not have side edges, input zeroes for the values
of XL(I) and XT(I) on the second card. The format of these two cards

is 8F10.6 and the fields are as follows:
First Card -~

1., (Cols.1-10) YINNER{l) -~ Represents the Y inner for the first
planform.

2. (Cols.11-20) YOUTER(1l) - Represents the Y outer for the first
planform. .

3. (Cols.21-30,31-40) YIMHER(2), YOUTER(2) - same, for.the second
planform.

4, (Cols.41-50,51--60) YINNER(3), YOUTER(3) ~ same, for the third
planform.

5. (Cols.61~70,71-80) YINNER(4), YOUTER(4) ~ same, for the fourth

planform.

Second Card -

1. (CLols.1-10) XL(1) - The leading edge tip X-coordinate for the
first planform.

2 (Cols.11-20) XT(l1) = The trailing edge tip X-cocrdinate for
the first planform.

3. (Cols.21-30,31-40) XL(2), XT(2) - same, for the second
planform.

"'i
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4, (Cols.41~-50,51~60) XL(3), XT{(3) =~ same, for the third
planform.

5. (Cols.61-70,71-80)  XL(4), XT(4) - sa.2, for the fourth
planform.

4.3.3

The third section of data is required when SCW = 0.0 and the number of
horseshoe vortices used at each spanwise station 1s not comnstant; this
data set consists of two or more cards. The first card for each
planform set contains the number of spanwise stations, STA, for that
planform and 1is followed by the cards containing the values of

TBLSCW(I) for that planform. The format of these cards is 16F5.1 and

the fields are as follows:

l. (Cols.l=5) STA - Number of spanwise stations of horseshoe
vortices on the left half of the planform. This variable sets
the number of TBLSCW values read in for that planforu.

2. (Cols.l1-5,6-10,etc.,) TBLSCW(I) ~ Number of horseshoe vortices
at each spanwise station beginning at the station nearest the
tip of the first planform and proceeding toward the station

nearest the root. P N——

These sets of STA and TBLSCW(I) cards are to be repeated for each

planform. The sum »>f all the STA values cannot exceed 100.

4.3.4

Section four data are described as follows: 1if the configuration has

B S

o eebemmemn e
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twist and/or camber (TWIST(I) # 0.), the local angles of attack are to
be specified. If the configuration has no twist/camber, the program
will set them equal to zero. If the configuration consists of more
than one planform, local angles of attack may be specified for any or
all of the planforms. A nonzero twist code requires that these values

be input to the program. The format is 8F10.6.

1. (Cols.l1-10,11-20,etc.) ALP =~ Local streamwise angles of
attack, eg. camber slope, twist and/or flap deflection, 1in
radians 1if TWIST = l., or in degrees if TWIST = 2. These are

___the values at the control point for each horseshne vortex on
" the planform when the innermost streamwise edge of the
reference planform has an angle of attack of 0. degrees. The
volume of this data will usually require several input cards.
For the first value on the first card, use the local angle of
attack for the horseshoz vortex nearest the first planform
leading edge at the tip; for the second value, use the angle
of attack for the horseshoe vortex immediately behind in the
chordwise direction. Continue in the same manner for the rest
of the horseshoe vortices at the tip. Begin a new card for
the next inboard station and input the data 1in the same
chordwise manner. Repeat for all successive inboard spanwise
stations on that planform. For each planform with
twist/camber, start the data on a new card and specify the
dsta from the tip and proceed chordwise and then inboard, as

detailed above.

b4.3.5

Section five data is used if the flow field option is to be exercised;

i.e,, ATPCOD = 2, and CLDES 1is not equal to 1ll. or 100. The data
consists of two or more cards; the number of field lines where the flow
1s to be determined will go on the first card by itself, and will be

followed by the specific details of each field 1line on succeeding
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} cards. The format of these cards 1s 8F10.6 and the fields are as

L follows:

1. (Cols.1-10) TOTFL - Total number ot field lines. This alsec
controls the reading of the field line data cards (maximum of
60); each of which contains the following itcms:

1. (Cols.l~10) XDOWN - X location where the field line intersects
the plane c¢f symmetry. (positive forward)

2. (Cols.l1-20) SWEP - Sweep angle of field line in X-Y p’ane 1in
) degrees. (sweepback 1is positive and ~-90. deg. < SWEP <90,
deg.)

] 3. (Cols.21-30) ZREF = Z height of the field line at the plane of
symmetry. (positive down) '

4, (Cols.31-40) DIHED - Dihedral angle of the field line in the
Y-Z plane, in degrees. (standard convention 1is employed to
determine the positive angle and ~90. deg. < DIHED <90.
dego)

5 OUTPUT DATA __

The printed results of this computer program appear 1in two parts:

geometry data and aerodynamic data.

5.1 GEOMETRY DATA

The geometry dat: are described in the order that they are found on the

printout. ~




5.1.1

The first group of the data describes the basic configuration: it
states the numbers of lines used to describe each planform, the root
chord height, pivot position, and then lists the breakpoints, sweep and
dihedral angles, and move codes. These data are basically a listing of
input data except that the X coordinates are adjusted to the reference

point location and the sweep angle is computed from the imput.

The second group of data describes the particular configuration for
which the aerodynamic data are being computed. Included are the
configuration designation, sweep position, a listing of the breakpoints
of the planform (X,Y,and 2), the sweep and dihedral angles, and the
move codes. The data are listggzgrimarily for variable-sweep wings to
provide a definition of the planform where the outer panel sweep is

different from that of the reference planform. This is followed by a

"printer plot" of the approximate configuration.

The third group of data presents a detailed description of the
horseshoe vortices vsed to represent the configuration. These data are

listed in nine columns with each line describing one elemental panel of

the configuration (see fipure 3) 1in the same order that the twist
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and/or camber angles of attack are to be provided. The following ftems
oS data are presented for each elemental panel:
le X C/4 - X location of quarter-chord at the horseshoe vortex
midspan.

2. X 3C/4 - X location of three-quarter-chord at the horseshoe
vortex midspan. This is the X locatfon of the control point,

3. Y - Y locatfon of the norseshoe vortex midspan.
be 7 - Z location of the horscshoe vortex midspan.
5 S - Semiwidth of horseshoe vortex.

6. C/4 SWEEP ANCLE - Sweep angle of the quarter-chord of the
elemental panel and horsceshoe vortex.

7. DIHEDRAL ANGLE - Dihedral angle of elemcntal panel.

8. LOCAL ALPHA IN RADIANS = Local angle of attack in radians at
contrel point (X @ 3C/4,Y,2).

9, DELTA CP AT DESIRED CL - Delta Cp or ‘Net Cp normal to the

surface at dthedral for each elemental panel when the total
1ift is CL,d.

5.144

The fourth group of data presents the following geometric results:

l. REF.CHORD -~ Reference chord of the confi{guration.

2. C AVERAGE - Average chord, cav, true conflguration area
divided by true span.

3. TRUE AREA -~ True area computed from the configuration 1listed
tn second group of geometry data.

4. "EF. AREA ~ Reference area.

5. B/2 - Max{mum semispan of all planforms lfsted In second group
of geometry data.
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6. REF.AR ~- Reference aspect ratio computed from reference
| pianform area and true span.
. 7. MACH NUMBER - Mach number.
'»
1,
} ' 5.2 AERODYNAMIC DATA

If PTEST = 1. or QTEST = 1. on the configuration card, - then either

Clp or

CLg and Cmq are computed and printed, followed by program

termination. Otherwise, the aerodynamic data are described by at least

——===two groups of results. The first is always present, but the second

Aepends on what {s requested on the configuration card. The following

{tems

@
i

{tems that follow are for the complete configuration.

the first grouyp of data are given in the order that they are

found on the printout. Note that CL ALPHA, CL(TWIST), CM/CL, CMO,

===(CDI/CL**2 are hased on the specifled reference dimensions. Many of the

DESIRED CL -~ Desired 1lift coefficleant, CL,d, speci. ed in
Input Data for complete configuration.

COMPUTED ALPHA - Angle of attack at which the desired lift is
developed: CL,d/(CL ALPHA) + ALPHA at CL=0.

CL(WB) - That portion of- desired lift coefticient developed by
the planform with the maximum span when multiple planforms are
specified. When one planform 1is specified, this {s the
desired 1ift coefficient. (If two or more planforms have the
same span, and this value 18 equal to the maximum, the
planform used here is the latter one read in).

CDI AT CL(WB) - Induced drag coefficient for lift cofficient

[OURUVRN
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13'

For cach

left tip

1,

The next

attack)

fn the previous {tem. When two or more planforms are
speciffed, this fs the induced drag coefficieont of only the
planform with the maximum span. This result {s based on the
far-f{ield solutlon,

CODL/(CL(WB)**2) ~ induced drag parameter computed from the two
provious {tems.

1/(PI*AR REF) - Induced drag parameter for an elliptic 1load
distrihutlon based on reference aspect ratio.

Cl. ALPHA ~ Lift-curve slope per radian, and per degree.

CL(TWIST) -~ Lift coefficient due to twist and/or camber at
zero angle of attack (CL,tc).

ALPHA AT CL=0 =~ Angle of attack at zero lift in degrees;
nonzero only when twist and/or camber (s specified.

Y CP ~ Spanwlse distance in fraction of semispan from root
chord to center of pressure on left wing panel.

CM/CL - Longtltudinal stability parametoer based on a moment
center about the reference point.

CMO -~ Pitching-moment coett fcient at CL=0,

CL. ALPHA, CL(TWIST), ALPBA,and Y CP are also printed for cach
planform.

spanwise gstation, the following data are presented; from the

towards the root:

2Y/B - Location of midpoint of each spanwise station In
fractton of wing semispan.

two columns of data describe the additional (or angle of

wing tloadlng at a Uft coetficlent of 1, (based on the total

1ft achieved and the true configuration area). The third column (s

the chord ratfo result, and the other columns detail spectfic kinds of

span loadings and local centers of pressure for the configuration. The
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preceeding 1s done on a planform basis.

1. SL COEF - gpan-load coefficient, cle/CLcav.

2. CL RATIO - Ratio of local 1ift to total 1ift, cl/CL.

3. C RATIO - Ratio of local chord to average chord, c/cav.

4, [OAD DUE TO TWIST - Distribution of Span-load coefficient due
to twist and camber at 0. degrees angle of attack for the

configuration.

5. ADD. LOAD AT CL= -~ Distribution of additional span-load
coefficient at CL,tc.

6. BASIC LOAD AT CL=0 -~ Basic span-load-coefffcient  distribution
at zero 1lift coefficient. These data are the difference of
the previous two columns of data.

7. SPAN LOAD AT DESIRED CL =~ Distribution of the combination of

the basic span load and additional span-load coefficients at
the desired CL.

8+ AT CL DES - X LOCATION OF LOCAL CENT PR - The X location of

the local center of pressure for the resulting span load at
CL,d as a function of 2Y/b.

5.2.2

The other options available as group two aerodynamic data are accessed
based on the values of CLDES and ATPCOD. For instance, with CLDES=1].,
and ATPCOD=0.0, the program will produce a drag polar, CDI at CL(WB)
versus CL(WB), based on the linear aerodynamics in the middle of the
first part of group one aerodynamic data. This, and . other

combinations, are given in the table below, along with their purposes:

COMBINATION SLDES ATPCOD RURROSE
i 100. >~ CL,d >0, 0. Determine linear aerodynamics
11 i1, 0. Linear aerodynamic drag
polar
111 100, 0. not valid
iv 100. >~ CL,d >0, 1. Planar-wing vortex~flow

acerodynamics

!
i

Y AT T T T T




IERTL: S i

20

COMBINATION CLDES ATFCOD PURPOSE
v 11. 1. not valid
vi 100, 1. Cambered-wing vortex—flow
aerodynamics
vii 100. 3 CL,d >0. 2, Determine flow field off wing
viii 11, 2. not valid .
1x 100. 2. not valid A
X 100, > _CL,d >0. 3. Determine longitudinal load ]
T distribution -
x1 11, 3. not valid ﬁi
xii 100, 3. not valid

For combinations 1,1iv, and x , the induced drag, leading-edge thrust, %

and suction coefficlent characteristics computed from a near-field
solution for the additional loading at CL,d at each spanwise station
are presented. This 1s valid only for planforms without twist and/or
camber; similar information can be generated for those wings with twist i

and/or camber by setting CLDES (CL,d) = 100. on input. ;

1. L. E. SWEEP ANGLE - Leading-edge sweep angle in degrees.

2. CDII C/2B ~ Nondimensional section induced-drag-coefficient
term. ————— —
3. CT C/28B - Nondimensional section leading-edge

thrust-coefficient term.

R e & 2a e

4, CS C/28 - Nondimensional section leading—edge
suction-coefficient term.

5. CDILI/CL**2 - Total drag coefficient over (CL,d)?
6. CT - Total leading-edge thrust coefficient.

7. CS - Total leading-edge suction coefficient,
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This completes the printout for combination 1 ; however, for
combination 1iv additional printout is produced. 1In particular, Kp and
Kv values, and respective centroids in both chordwise and spanwise
directions, and. the associated 1limits of i1ntegration for the
leading-edge and side-edge values of Kv. (The item entitled "Sum of
the positive side edge contributions" which appears here on the
printout 1is indicative of the contribution to the side-edge forces for
that particular planform which were oppositely-signed to those that
contributed in a manner to increase Kv,se. The value of Xv,se does
contain these positive contributions provided the sweep angle is
positive., They should net be, and therefore are not added in for the
planform with a swepgmforward leading edge). Furthermore, aerodynamic
performance values for each planform and for the entire configuration
will be listed over an angle of attack range by the use of the Polhamus

Suction Analogy. The headings are explained below:

KP Kp

KVLE Kv,le

KV SE Kv,se

ALPHA o

CN CN,tot

CLP CL,p

CLVLE CL,vle

CLVSE Kv,se| sin a]sin a] cos o

CMP pitching-moment coefficlent due to CL,p
CMVLE pitching-moment coefficlent due to CL,vle
CMVSE pitching-moment coefficfent due to CL,vse
o4, | toctal pttching moment

ch CL,tot+tan a

CLA%2/(PI*AR)  (CL,tot)? /(Pi*(Aspect Ratio))
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” The additional printout associated with combination x , which
determines the longitudinal load distribution, 1s as follows:

1. X - The X location at which the spanwise integration of Delta
Cp or Net Cp is to occur.

2. Y - The Y value at which Delta Cp or Net Cp is interpolated.

G v gt A A
w
(]

INTERPOLATED DELTA CP =~ The values of Delta Cp interpolated
from the chordwise arrangement to that of a spanwise one.

4, BL(X) - Local span. (b1(x))

i 2y]e
| BiTx)

6. CN FOR PLANFORM 1 -

ref

CNCL) = L(b/2 fl ONL d (x/L)
0

7. TOTAL CN - Total value of CN for the configuration where

PLAN
CN,tot = & CN(I)
I=1

e ar a

S S PO SR
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The vortex flow aerodynamics for cambered wings are determined when

combination vi is specified, and is done from a solution in the body

axis system of the leading-edge suction force acting on a deflected
surface, over a range of angles of attack. Kv,le {s not solved for in
this solution, but 1its effect 18 calculated at each internally
prescribed body axis angle of attack. Kv,se is solved for in the

manner described in reference 2, and is tabulated.

The headings on the printout are divided into attached flow and
separated flow regions. Under the attached flow heading are the 1lift,
drag, and pitching moment (CL, CD, CM) coefficients for both zero

leading~edge suction and full leading-edge suction over the angle of

attack range. These items include all the appropriate trigonometric
terms. Regarding the vortex 1induced separated flow terms, some
headings include the potential flow terms and some do not. Those which
include the potential flow terms lead to "total' results whereas those
which are isolated, such as side-edge or augmented vortex 1lift terms,
do not lead to "total" values. The augmented vortex lift is described

in reference 3. Combination vii determines the flow field around the

configuration in the attached flow. First the elemental panel
circulation values, Gamma/l, associated with the basic 1load and the
additional load at CL=1.0 are listed, followed by those associated with
the total load and the additional load at the desired CL. This {s
followed by a heading which 1lists out the geometric da&a for the
prescribed field line, along with the desired CL and the required

configuration angle of attack from linear attached-flow aerodynamics.

o

e ime .
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Then from near the plane of symmetry to approximately three times the
configuration semispan, the flow field properties are determined along
that line. The X, Y, and Z coordinates of each field point and the
associated normalized downwash (w/U), sidewash (v/U), and backwash
(u/U) values are then listed. Note that the positive directions for
these are downward for w/U, out the right wing for v/U, and forward for
u/U. These are followed by the induced downwash angles DWNWH,
arctan(w/U) 1in degrees, Epsilon, d(Epsilon)/d(Alpha), the ratio of
local dynamic pressure to free-strean dynamic pressure,
Q(LOCAL) /Q(INF), and th2 sidewash angle SIGMA, arctan(v/U) in degrees.
Epsilon is a particulaz‘kind of downwash angle, given 1in degrees and

defined by:

— A RSSTITT

Epsilon = Alpha - arctan (sin(Alpha) =~ (w/U))/(cos(Alpha) - (u/U))

d(Epsilon)/d(Alpha) 1s just the differential of the above equation with

respect to Alpha and may be useful in certain wing-tail-body problems.

6 NOS JOB CARD SETUP

The VLM program ts run on the CDC equipment, and while the user must
supply the appropriate JOB, USER, and CHARGE intormation, all commands
needed to retr{eve and execute the VLM program are contained on the
CYBER Control Language (CCL) procedure file RUNVLMF. ‘“his f{lv is

shown in Appendix B, and stored on User Number
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UN=503400N. This procedure, by default, expects the data to be on the
file INPUT, and produces an output file, OUTPUT. To use this file in
executing the VLM program, the job control card setup would be as

follows:

JOB,T500,CM130000. BINXX J.USER ;
USER, XXXXXXX.

CHARGE, YYYYYYY,LRC.

GET , RUNVLMF/UN=503400N,

BEGIN, ,RUNVLMF.

PLOT.device (if plotting is to be done)

EXIT.
7/8/9
TITLE CARD ]
CONFIGURATION 1 DATA =S e
CONFIGURATION 2 DATA

etc.
6/7/8/9

Note that any plot device currently available on NOS can be specified.
If the wuser has the data contained on some alternate file, or wishes
the output to be written to some alternate file, the job control cards

can be specified as follows:

4

GET,datafile. (File containing the input to VLM)
GET , RUNVLMF/UN=503400N.
BEGIN, ,RUNVLMF,datafile,outfile.

where ~ datafile - contains the input, and - outfile - will contain the

————

printed output from the program at the end of the run.

B T—
ey
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APPENDIX A - SAMPLE CASES WITH OUTPUT

SAMPLE CASE 1 - TEST DATA FOR 4 PLANFORMS (DEFLECTED PLANFORMS - LINEAR

AERODYNAMICS)

SAMPLE CASE 2 - TEST DATA FOR 4 PLANFORMS INVOLVING V-S, DIHEDRAL AND

VERTICAL DISPLACEMENT

SAMPLE CASE 3 ~ TEST DATA FOR 3 PLANFORMS (CAMBERED WING VORTEX FLOW

' AERODYNAMICS PLUS AUGMENTED TERMS)

SAMPLE CASE 4 - TEST DATA FOR LONGITUDINAL LOAD DISTRIBUTION

]
: SAMPLE CASE 5 - TES1 DATA FOR STRAKE WING
| (L1 CS - FLOWFIELD ANALYSIS)

U




N
INPUT DATA

1. TEST DATA FOR & PLANFORMS (DEFLECTED PLANFORMS - lI%tAR AERODYNANMICS)

2. be 1. 2. 100,

3, 3.

L XS 0. 0.

Se 0. -3.

6o -2 -3.

7. -2 0.

8, 3.

9. -3, 0.
10. -3, -9.
11, -5. -9.
12. -5 0. Q-
13, 3. e
14, ~be O. *ﬁ A
!5. -be -6 ".’?
1, ~B. -8 ”:-Ji
17. -8, O =
18, 3. Fo
19. -9, Ne C‘
20. -9. -12. 3=
21, -11. -12.
22. -11. 0.
23. FOUP DEFLECTED WINGSO. 12. 1 1. 0. 0. 0. O 2:1.2,0. 0,
2%, 3.
25 3. ED) 3.
26. 9.
27. % 4. 4, 4. L LY L 4 4,
. b,
29. 2¢ 20 2. 2. 2. 2.
30. 12, )
3. 5e 5« Se 5. S5e Se Se Se Se -2 Se Se
32. 3. 5. 5.
33. Se 5 S5e
3%, Se 5. 5
35. «01745 «01745 «01745 «01745
3b. 01743 +01745 01745 01745
37. »01745 «01765 «01745 201745
3=, 01745 «01745 «01745 + 01745
39. «01745 «01745 « 01745 « 01745
4C. 01765 «C1745 «01745 « 01745
*la «01745 «01745 «01745 «01745
62, «017565 «01745 «01765% ¢ 017465 ’l
3. 017465 «01743 +01745 « 01745
e, -10.0 -10.0
45, "10.0 '10.0 '

_‘.b‘ -10.0 -10.0 i _ e —— e e
[ C S S S S T P FENEVDSESGPREY TSRS W T~ RSN SRS § »Amgaé.l_xﬁiixx LTI it PER Y 20 idoisentoiiidiindelii it
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: GEOMETRY DATA

|
FIRST LFERENCE PLANFORM HAS 3 CURVES
ROOT CHORD HETGHMT = 0.00000 VARIABLE SWEEP PIVOT PO3ITIGN X(s) = 0.00000 YISy = 0,00000
! BREAK PDINTS FDR THE REFERENCE PLANEORM :
POINT x Y SWEEP DIHEDPAL MOVE
REF PEF ANGLE ANGLE CODE
1 0.00009 0.00000 0.00G00 0.00000 1 00
2 €.C0000 -3.00600 90.00000 0.06000 1 -
3 ~2.00000 -3.00000 0.00000 : 0.00000 1 )
C4 -2.00€00 0.00000 ’ oz
C x>
o r
QT i
SECOND REFERENCE PLANFQ?M HAS 3 CURVES g :; !
ROBT CHORD HEIGHT = ¢.0000¢ VAPIABLE SWEEP PIVDT POSITION Y(S} = 0.00000 Y(S) = 0.00000 5"‘ :
iy e :
"' BREAK PDINTS FOR THE REFERENCE PLANFORM e i
1
POINT X Y SMEEP DIMEDRAL rove |
REF REF ANGLE ANGLE CODE
1 -3.00000 0.0C000 0.€0000 0.00000 1
2 -3.00090 -9,60000 $0.6C000 0.00000 1 !
3 ~5.00000 -9.06000 0.00000 0.00000 1 i
4 ~-5.60C0C 0.0C000 j
d ‘
' ,
%’ THIRD REFERENCE PLANFORM MAS 3 CUPVES
1 RNOT CHORD MEIGHT = 5,00000 VARTABLE SWEEP PIVOT POSITION X(S) = 0.00000 Y{S) = 0.20000

I BRPEAY POINTS FOR THE PEFERENCE PLANFORM
i
i

i* PCINT X Y SWEEP SIMEDRAL *OVE
i_ REF REF ENGLE ANGLE CO0E

3

i

it
I !
’ ! 1 -6+,00000 0.00CN"0 0.000C0 0.000090 1
) 37 o 2 -£.00000 -6.00000 90.00000 _ __ 0.00300
i

[

- — i —— . e ———ieite. gl

1o vcia taZadat a b, ol A

e PR PPTor ST 'y

| 3
J
q



3 -8.06000
& -8.0000¢C

PODY LAHCRE HEIGHT » 0.000C0

POINY ¥
REF

-9.0CC20
-3,0G60720
-11.60CC0
-11.00000

P RPN e v
. - I ie - .~
-
-6.000C0 |lo.c00CD 0.CC0CO
0.00080
FOUPTH  PEZERENCE PLANFCPY MiS 3 CUPVES

YARPIABLE SWFEP PIVEY POSITION ¥{s) =

BREAX POINTS FOR THE REFERENCE PLANFOPP

A SWEE?P DIHEDRAL
REF ANGLE ANGLE
c.008C0 $.C00C6 3.C5500
-12.00%£8 ¢0,.000C0 5.02000
-12.000C0 0.,50000 -oL000
0.000C0 :

et mer o
1
0,00006 Y{5) = 0.00000.
rove :
CODE :
‘ |
1 o
| 2
+ 5
! 33 |
-
i el I
P !
<3
3
- i
~ & H
N
!
[ %]
ol
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|
CONFIGURATION 1 FOUR DEFLECTED WINGS i
CUPVE 1 IS SWEPY 0.00C00 DEGREES 0N PLANFIRM 1 : ;
CURVE 1 IS SWEPY 0.00000 DEGPEES ON PLANFORM 2 ‘
CURVE 1 IS SWEPT 0.00000 DEGPEES ON PLANFGPM 3 |
3
CURVE 1 IS SWEPT 0.00C00 CEGREES ON PLANFORM 4 : :i
.
BOEAK PDINTS FOF THIS CONFIGURATION ’ E
i ! 3
POINT X Y ? SWEEP DINELRA i
|| ANGLE ANGLE X :
i 2% ‘
‘ FIRST PLANFORM BPEAY PRINYS . s |
- ¥
N 1
1 €.CC0CO o.ocoLo 0.00000 0.000C0 0.00000 ?3 .
2 0.CCODC -3.00000 0.00000 90,0000 6.060000 o
2 -2.2000C -3.0C009 0.00600 c.cooce 0.00000 1 i
3 -2.00690 0.90600¢C 6.00C00 :
E
SECOND PLANFOPM BPEAK POINTS : ‘ ]
1 -3.0C000 6.86000 0.C0000 0.00000 0.00000 I 1 - ;
2 -3,0000¢C -3,0060C0 0.00000 0.060C0 0.00000 W 1 , - j ]
2 -3.500CC -86.0C000 0.02000 ©.00C00 110.000C0 1 ! i
4 -3.006200 -9.5£000 0.00000 90.C0GO0C I «00060 1 ‘
5 ~2.00200 ~3.006500 0.00G00 0.050C0 6.0C000 1
s AL L £.0600C £.00C00. J p
THIRD PLANFOPRP BREAK POINTS ! '
) 1 ~b.C0000 5.0C000 0.00C00 0.060G0 0.00000 ’ 1
2 ~h.C0000 ~3.CC050 o.cocee 0.0000C 0.000C0 i
3 -5.CCC00 ~£.00900 ¢c.occoe 99.00000 0.0000¢ i1
< -2.70000 ~£.52000 0.6C009 "0.065000 £.0C9C0 Il
s -2,20C0C £.0C2060 0.66C20 !
FOUPTH PLANFORM BPEAX POINTS
1 -6,6C000 €.00000 5.000600 0.06000 0.00000 1
2 -%.04000 -2.00000 0.00000 0.C6GCT0 0.0C00C 1 g
. ) 3 -5.C0CCO0 -£.0C000 ; 0,0C000  0.006C¢  __ 0.0C0C0 1 . g
— |




o ——

s ~9.00050 ~9.00000 0.00000 0.00000 2.00000 1
s -~9.C0005  -12.00000 9.00000 96.¢0C00 0.0C000 1
&  ~11,00000 -12.05300 0.60000 ¢.c0nco 0.00000 i 3 ~.
?  -1li.roosp 0.0505¢ 0.cneco 1,;3?
helFeey
9.3
- HOPSESHDE VOPTEX SuP®apY Taspg =l
? 117 MORSESHOE VORTICIES USED ON THE LEFT HALF OF Tnis CONEIGURATION -
PLANFORM TO1aL ; SPANWISE .o
1 9 3 oo
2 36 9 <
3 12 3
4 60 12
TABLE OF HOPSESHCE VOPTICES IN EaCH CHOROVISE POW (FROM TIP TD ROpY BEGINNING VITH FIRST »Lanrpom)
SO TIPS fo b0 80 2. 20 20 2. . 2« 5. 5. 5, s, s, 5, .
S. s. s, s,

.
$itiy
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X
c7%

FI®SY PLANFOPY»
—e 152067
~.83233
-1.%2°00
~-.12487
-033333
-1.5CCC0
-s15867
-.83333
-1.55090

SECGND PLANFOPM

-3,125300
-3.£2200
-%,12%0C
-4,.£2300
-3.12200
-3.42500
°‘.125CO
-4,%25C3
~3.1220%
-3,4£2200
-4.,12%200
-4 2500
-3.,12%00
-3.£2%00
~4,12%00
-k, A22CO
-32,125%0
-3.5254L0
~&,312580

il

AERDDYNAMIC CATA

CONFIGURATION ¢ FOUR DEFLECTED WINGS

STATIC LONGITUDINAL AERDDYNAMIC COEFFICIENTS 2RE COMPUTED

X Y 2 S Cr6 SWEEP DIMEDPRAL
/s ANGLE ANGLE
HCPSESHOE VORTEY DESCRIPTIONS
~. 56000 -2.50000 0.C0000 «50000 0.00000 0.00000
-1.1¢467 ~2.520090 0.00000 «500C0 0.00000 0.00000
-3.23333 -2.%56090 0.¢C000 +50000 0.00000 0,00000
-+5€000 -1.50000 c.C00CS .50CC0 G, 00C00 0.00000
-1.1¢2t7 -1.%0600 6.C0000 «50C00 0.06060 063009
-1.£2233 -1.%59200 0,00C00 50000 0.00000 2,800060
-.5C6060 ~.52000 €.G0000 .50000 05.,C0000 0,00C00
-1.1¢68467 -.5CC00 6.£0000 «5006C0 2.00000 0.00000
-1,#£2333 -.5C000 0.600C0O «5000C G.00000 0.,60000
HORSESHOE VORTEX DESCPIPTIONS
-3,37500 ~-2.50C00 €.C0030 «500C0 %.,00000 0.000G0
~3,87500 -2.57009 6.00000 50000 0.00000 0.,00000
-4,37800 -2,5C000 €.0C000 +50000 0,00000 0.6G000
-4,97500 -£8.50000 0,000C60 50000 0.00000 6.02000
-3,37500 -7.50000 0.06000 252000 G.C0009 0.00000
-2,27500 -7.50000 6.C0000 +50000 c.00000 0.00000
-4,37300C -7.50000 0.C00C0 «500600 8.00000 0.C0009
-4,87500 -7.5500C0 0.00000 «506C0 0.00063006 0.0000D
-3,27200 -6.30000 0.CC0CO «50009 0.00000 G.Cn0o00
-3,£7500 -£.50C00 0.0C0C0O «30C00 0.00000 ¢.00G600
-6,37500 -5.50C000 €,0G¢000 .500CC 0.00000 €.C0000
-4 27500 -5.20C00 0.00C00 «50000 0.00000 0,00C00
-2,27500 -5.50000 ¢.606C0O +50600 0.00000 0.00G00
-3,#759%0 -5.50G000 6,00C00 «50000 ©,00000 0.00000
-4,27520 -%5.56000 0.,000G0 «50C00 £.60C00 c.CHC0D
-6 575060 -9,599720 0.C0000 «50C0¢C 0.00000 0.00000
-3,17%%0 ~4,£0000 0.GC0COo «56CCO 0,700CO 0.03060
-3,.5750C -6.5200D 2.066C0 L5060 £.0C000 c.rsc00
-4,375CC __ -4,%30306 . €.CCCCO — - 450000 _. 0400060 - G.%6000

PRSI & PE S

LOCAL ALPHA

IN RADIANS

.08727
«0r727
08727
«08727
.08727
.CR727
08727
«08727
+GR727

« 01745
« 01745
« 01745
+01745
«01745
+01745
.017465%
01745
e 01765
101745
»017465
«01745
«01745
+01745
«01745
«01745
01745
.01745
«01745

DELTA CP AT DESIRED
1.00C00

L -

2.26361
«72877
41929

2.80792

1.07577
«55352

2.99628

1.17602
« 60605

2.15862
+7934%
« 43492
.23353

2.75260

1.11856
« 66450
«35002

3.09221

1.29539
e 76267
418320

3.38127

1.42030
«8390%
a45025

3.66707

1.5255%3
«BE44LY

et A s ol W

[91]
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‘ .
[¥8)]
{2
LN - - - -
-6,562500 -4,87500 -4,52000 0.C0200 «5000C 0.0000¢ 0.00000 + 01745 247726
-3.12500  -3.37500 -3.50G00 0.006G0 .5G000 0.0000C 0.00000 .01745 6.25%45
-3.52200  -3.%736% -3.50000 0.00000 50200 0.0C000 0.00000 .01745 1.54404
-4.12500  -4,275D0 -3.50000 0.600C0 +50000 0.00000 0.00000 .01748 .23813
~4,82500 -4,987500 =1,%0000 0.00060 ,500C0 G.000060 0.00000 L0174%5 44161
-3.1250¢ -3.37506 =2.50000 0.CC000 L56C00 6.00566 0.0C000 .01745 1.35654
-3.522%0 -3.2750% ~2.55000 0.05409 SE0CTD 6.0£700 0.¢0000 .01745 .20047
-4 12500 -4.37500 -2.50000 c.0000e .50C50 5.56050 €.6GCO0 .01745 <54593
~-& 52590 —-4,%730C T=2,5%CC0N 0.,CnCCC «5C00C 0.N00C0 C.006000 01745 «31852
-3.,12°00 -3,37500 -1.50G00 C.0C0C0 «30C0C C.C0000 0.06600 01745 «e9937%
-3.AK2%% -3.%750C -1.500700 0.CC0CO «5503D 0.60000 0.C0000 « 01745 55454 f
-4,12%00  -4,37500 -1.50560 0.CCHCH .50CC0 0.00000 0.00000 .01745 <38064 :
-4.£2%07 —4.575C0 =1.50050 C.CLECO .50003 0.60000 0.06000 .01745 L23434 !
-3.12%0% ~3.37509 - €060 0.C0HCE L50000 5.060060 0.05060 .01745 .92579 | ;
“3.92:Ch -3.c7:00 ~257050 €.C00C0 V55500 0.7070C C.C600D .01745 049324 ; ;
-6412%3C -4, 37500 - 500 G.CCOC0 «50CCO C.C0N00 0.2CCGY 001745 «337%9 ! 3
-6, ¢2%0C -&,»75C0 -.500C0 0.00CC0 HCHCE C.00C00 6.00000 «017465% «20133 9] % ' ~:
T~ E
THI®D PLANED®M WO SESHRE VORTEX LESCFIPTIONS 2%!2 ! 3
. < i :
-t 2520 -6.7%C90 ~%5450L0CC C.0L0GCCO +5006060 C.N009C c.00%00 -e17653 -+ 05619 % Z’f } é
-7.7509% -7.7%90¢ -£.55000 0.500C0 50000 7.00800 £.CCCCO -.17453 .09339 ! ; .
-6.25%005 -$.75000 -4 50000 C.CLLCH «50C0C0 C.CCN0C 0.C0C00 -e17453 - 086502 O 'ﬂ - 44
-7 230050 -7.7520C -4 450000 0.800CC «56CC0 Cc.CC00 0.06002 -.174523 «10276 [ ;’..’ : =,
-%.25000 —2.75056 -3,55200 £.C0CCO 50000 0.00C05 €.00000 -.17453 -.12016 ny ! g
-7.2%600 ~7.7%500 ~3.5r205 £.CCC00 LE0CC0 £.60700 6.00000 ~.174%3 .08642 = .. : E
-%.25%0¢ -8.75005 -2.55000 6.20009 .56050 0.0CC00 C.0056GG ~.17453 ~.22409 > 57 : '3
-7.2:692 -7.75059 -2.50140 0.66060 .5GG00 €.C0090 6.00000 -.17453 .05940 ,
-s.25000 -2.7%050 -1.£0050 6.6C6G0 .5C000 €.C0000 £.C6CG0 -.174%3 -.31565
-7.2579% —7.7%¢7¢ -1.50000 0.000¢ .50000 0.06000 0.0C000 ~.17453 .03387 :
-r.2500C -£.75000 -.50CN0 6.C0%5CH 55006 0.50060 €.00060 -.17453 -.36218 !
-7.25%7.00 -7.7%%00 ~ 55050 2.£0000 . 50000 0.00000 0.00C00 -.17453 .01925 :
EDUR TN CL2NEDRM MIGCET-NE YORTES DESCR2IPTINMS ’
i
-6.10%07 -9.36C70  =-11.57290 G.C0500 .560C0 €.0GN00 €.06n00 0.00000 2.57089 :
=S ,550L0 -5.,770°.0 -11.507%¢0 c.coc0n L SQCCH c.CCnCeC 6.000GC 0.00600 1.C00¢5
-7 ATTLT -12.10000 =131.5700G0 0.0000H «500CT G.0G000 0.000900 C.0CO0CO «58012
~17.36°00 =10.5007A =11.59030 5.6656C L50000 0.00000 0.00060 0.00000 .35981 ,
~10.7%060  =12.6%44%6 -11.50030 0.0C0CH .50000 0.060G00 €.€0000 0.00000 .20061 y
~5.10702 —%.2760%  -17.5CC00 6.00500 .550CC 0.£C000 €.C0000 0.€0500 3.44229 3
~5.1°70¢0 ~$.700080 =10,:0F50 €.00RCo L5000 0.09000 ¢.0006C0 0.00600 1.43218 .
~%.%L01C -1r.10%52 -1 .5020C CeCC2CY « 50000 C 04000 C.C0C00 0.00C50 «6599¢ § z
~10.2865C 0,3l ~1%.%52000 C.C0O00n JENCLG C.C000C C.00000 Cc.00CC0O «939462 *
—1FLTBLOC =17.C0R%0  <10.EF0D r.cecen LE5LER £.0G000 €.CLOGD £.C0000 .29951
~Q,100CC -1,30205 -F.5L 000D Lal000H VT EsRtl] L.00000 6.76000 0.00200 4435002 E
-6, 50007 -%,70750 ~5455060 0.000C0 L50C0N 6.56000 G.6CG00 €.G0060 1.66872 : ;
-0.92000  =15,10500 -9.57000 c.ccoen s0C0n 0.66290 0.C0600 €.60000 .9595] .
-10.39¢08  -1€.50700 -9.57450 AL $56C0 G.60060 6.66600 0.£6000 $59224 .

TS
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-10.70C00
-9.10000
-9.50CC0O
-9.90000

-~10.30000

-10.,700C0
-9.10C0N0
-6.50000
-9,90C00

-10,30000

-10.70000
-9,10C00
-9.%0000
-9,90000

-10.,30{0C

-10.70000
-9,10C00
-9.50000
-9.90000

-10.30C00

-10,70000
-9.10C00
-9.,50000
-9.900u0

-10.30C00

-10.70€00
-9.10C€00
-6,50000
-9,90000

-10.30€00

-10.70000
-9.10000
-9.50000
-9.90000

-10.30¢00

-10.70000
-9.10000
-9,50000
-9,90C00

~10.30000

-10.70000
-9,10000
~9.50C00
-9,90C00

-10.30000

~-10.70C00

-10,90000
-9,30000
-%,70000

-10.10000

-10.50000

~-10.6C000
-9.3C000
-9.70000

-10.1€000

-1e.5ccoc

-10.9C000
-9.3¢0000
-9.70000

-10.1€5C0

-10.50C00

-10.9€000
-9.3C000
-9,70000

-10.10000

-106.50000

-10.90000
-9.36000
-9.7¢000

-10.10000

-10,5¢000

-108.60000
-9.30000
-9,70000

-10.10000

-10.%50000

-10.9¢000
-9,3C000
-9.70000

-10.10000

-10.50000

-10.90C00
-9.30000
-9,70000

~10.10000

-10.50000

-10,90000
-9,3CC00
-9.,70C00

-10,10000

-10.50000

-1€¢,90C00

-9.50000
-8.50000
-8.50000
-8.50000
~8.52000
-8.50000
-7.50000
-7.50000
-7.,50000
~7.50000
-.050000
-6,.50000
-6.50C000
-6.50G00
-6.50600
-6.50C00
-5.5G6000
-5%.50000
-5,50000
~-5.50000
~-5.50000
-4.50000
-4,50000
-4.50000
-4.,50000
-4,50000
-3.,50000
-3.50000
-3.50000
-3.50000
-3.500350
-2.50000
-2.50000
"2-50000
-2.50000
~2.30000
-1.50000
-1.5%0000
-1.50000
-1.50000
-1.50000

~-+500600

~+«50000

-+50000

-+50200

-.50000

0.00000
0.€0000
0,00000
0,00000
0.00000
0.00000
0,€0000
0,00000
0.00000
0.00000
000000
0.C0000
0,00000
0.,000C0
0.00000
0.00000
0.00000
0.00000
C. 00000
0.00000
0.00000
0.€0000
0.00000
€.00000
0.0C000
0.000C€0
0.00000
0.C0000
0.00000
0.00000
0,00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.,00000
0,00000
0.00000
0.00000
0.,00000
0.00000
0.00000

il

50000

50000
+5C000
+50000
.500C0
50000
50000
«50000
.50000
«5N0000
.50000
+50000
.50000
+50000
+50000
«50000
50000
.50000
+50000
«50C00
+50000
«50000
.50000
50000
+50000
50000
+50000
50000
+50000
+50000
+50000
+50000
+50000
.50000
.50000
+50000
«50000
.50000
50000
+50000

«50000

«50000
+50000
50000
+50000
«50000

0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.0C000
0.00000
0.00000
0.00000
0.00000
©.00000
0.00000
0.00000
0.00000
6.00000
©.00000
0.00000
0.00000
0.00000
0.00000
0.00000
9.00000
0.20000
0.00000
0.000060
0.00000
0.00060
0.00000
0.00000
0.00000
0.00000
0,00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.,00000
0.00009
0.00000
0.00000
6.00000
0.60000

0.00000
0.00000
0.00000
0.00000
0.00000
¢.00000
0.00000
0,00000
0.00000
0.000060
0.00000
0.00000
0,00000
0.0000C0
0.00000
0.00C00
0.00000
0.00000
0.00000
0,00000
0,00000
0.00000
0.00000
0,00000
0.00000
0,00000
0.00000
0.00000
0.C0000
0.00000%
0.00000
0.0¢0000
0.00000
0.00000
0.00000
0,00000
0.00000
0.,00000
0.00000
0.00000
0.00000
0.00000
0.,00000
0.80000
0,00000
0.00000

0.00000
0,00000
0. 00000
0.00000
0.,00000
0.060000
0.00000
0.Co0C00
0,00000
€.00000
0.00009
0.00000
0.00000
0.00000
0.00000
€.00000
0.00000
0.,00000
0.,00000
0.00000
0.00000
0.00000
0,00000
0.¢0000
0.00000
0.00000
0.00000
0.00000
6.,300C0
0.00000
0.00000
0.00000
0.00000
0.00000
0.,00000
0.00000
0.00060
0.000C0
0.00000
0.00000
0.00000
0.00000

0.00000"

0.00000
0.00000
0.00000

«32818
2.05598
1.03402

70414

+ 47969

28128
1.8R295

« 08767

« 59635

451038

«2H409
1.92656

87294

« 57174

238754

222909
1.90080

«85962

«560563

»37828

«22287
1.#9033

«85164

«55377

«37280

«21930
1.860648

«B40&0

+ 54618

«36754

«21861%
1.8342]

« 82649

«53753

«36194

«21295
1.80430

«81374

«52978

35703

«21021
1.78653

«80620

«52520

«35415

« 20851
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R¢F, LMORD

2.0C000

w
w

¢ AVEPAGE TRUE APEA

%.00C00 120.00000

et E——— v e wae YRR v e C—seeR 4 SmLA PuTpEmm————— A St cl s d i - ——rey

PEFERENCE LFER 212 REF. AR TRUE 2R MACH NUMBEPR

109.00000 12.00000 5.76C00 4.30000 «10000

X

«

i 1 ‘ “ﬁ i
: .
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ETE CONFIGURATIGN WING-BODY CHARACTERISTICS

LIFT INDUCED DRAG (FAR FIELD SOLUTION) ]
DESIPED CL COMPUTED ALPHA cL(vwB) CDI AT CL(WB) COI/(CLINB)#**2)
(1/PI%AR REF) = «05526) 3
1.00000 13.67663 463633 202286 «119093 E

RART )

a4

COMPLETE CONFIGURATION CHARACTERISTICS

vk 40

CL ALPHA CLCTVIST) ALPHA AT CL=0 Y CP .~ CM/CL cro e
PEP RADIAN  PER DEGREE i -
4.£3350 .08087 -.10603 1.31107 -.41813 | =2.78736 00155 o2
SIRST PLANFORN .59C17 .01030 .02832  =2.74903 -.11640 EQ
JECOND  PLANFORM 1.85079 03230 -.03264 1.01048 -.39176 26
"HI9D PLANFORN 60863 .01062 -.16014  15.07590 -.24597
:pUPTH  PLANFOPM 1.5#39] 02764 05844  =2,11411 -.62751
!
ADDITIONAL LDADING .
VITH CL BASED ON S{TRUE: -AT CL DES- '
LOAD DUE ADD. LOAD AT BASIC LCAD  SPAN LOAD AY X LOCATION OF !
STaTION 2vs3 St COEF Ci RATID € RATIC 0 TWIST  Cl= =-.10603 AT CL=0 DESIRED €L  LOCAL CENT PR
w
FIRST PLANFORM SPAN LOAD DISTRIBUTION
1 -.20833 41798 1.0449% 40000 07765 -.03693 11458 46289 -.17917
2 -.12500 ¢53469 1.33672 40000 09909 -.04724 <14633 59190 -.49507
3 -.04167 57578 1.43945 +40C00 10663 -.05087 15730 63711 ~.49985
SECOND PLANFOPN SPAN LOAD DISTRIBUTION
s ~e70833 38513 96282 +40000 00689 -.03403 04091 .36186  -3.85186 (o
s -.62500 .52213 1.30533 +40000 .00527 -.04613 205140 48651  -3.4£035 ©
) -.56167 +60415 1.51037 40000 00001 -:05338 +05339 155684  —3.49004
7 -e45833 (65717 1.66792 40000 -.00685 -4D5695 £05210 +60807  =3.49329
e -.37500 .72615 1.81038 40000 -.01195 -.06398 .05204 65550  =3.4R5¢5 i
9 -.29187 . 76223 1.95558 40000 ~.01307 -.06911 05604 $70790  =3.44599 !
10 -.20033 <42286 1.05715 «40000 -.08820 -.03736 -.05084 230155  -3.59722 :
n -.12500 35145 <87863 40000 -+10¢50 -.03105 =407545 21743 =3.59386 :
12 -. 08167 +33398 83493 40000 ~411200 -402951 ~.08249 219583  =3.57770 .

THIRD __PLANFORM SPAN LOAD DISTRIBUTION

———— —




ov

- \"- e h
13 ~e43223 « 22605 «36012 «40000 ~«19049 -.01909 —-e171460 00854 -8.55085
14 -.37500 « 27493 «68732 40000 ~e26564 —.02426 —e22155% « 00735 -8.9715¢
19 -.29167 +2PR30 «72075 «60000 ~e27267 -.02547 -.247060 -.00675 -3.6P873
18 ~220333 227792 «£9479 «40000 ~+28909 ~.02456 ~+26453 «s0329% -5.88933 '
17 -+12500 P 263254 «£5911 «40CO0 ~«29935 —+02329 —e27606 =.05636 -612579 !
14 ~.061¢7 «25541 «£38252 «40CO0 ~+30419 —-«02257 -.26163 -.06879 -6419403

FOURTH PLANFCRM SPAN LOAD DISTRIBUTION

19 -.95833 .42088 1.0522¢ L4000C -.01097 -.03719 .02622 .37695 -9.44320 :
20 ~.873C0 LEF975 1.47428 «40C00 -.01766 -.05211 03444 .52590 ~9.46326
21 -.791867 .71280 1.78200 «40C00 -.07573 ~.06298 «N3795 .63196 -9.43810
22 -.70833 + 44080 1.10)99 «40C00 ~«04137 -+02995 -.00292 «36441 -9,53964
23 -.£2%C0 LHCR 74 1.02185 40000 -.05497 -.0235611 -.01886 «32175 -9,52655
26 ~561A7 L42324 1.05810 .40C00 -.c7107 -.03740 -.03368 .31902 ~9.51078
25 -.65£33 .23236 L5£090 46000 C0Gk] -.02053 +12014% .31378 ~9.5C8¢7
26 -.37500 .15005 L%7737 40000 L13%C3 -.01%87 .15160 .31103 ~9.50680
27 -.29167 L17754 L4435 .40000 .14330 -.01569 .15899 .30694 -9,50659
28 -.20933 .17143 L42958 L6000 L15678% -.03515 .15500 .30186 -9.5¢699
29 -.125%0 14775 «61937 40000 «14259 ~.01482 «15741 « 29720 -9,50755
3¢ -.086187 .18583 451658 «4 0200 +15: 61 -e01485 15626 029445 -9.50761 : -
¢ 1
i i
kJ i
INDUCED DRAG, LEADING EDGE THRUST AND SUCTICN FICIFNT CHARACTERISTICS

CO»PUTED AT THE DESIPED CL FROM A N 'FIELD SOLUTICN

SECTION COEFFICIENTS !
Le Ee SWEEP

o — o e o - ——

STATION 2vse AKGLE CDII C/28 €T c/28 ¢s cr28
CONTRTBUTION OF THE FIRST PLANFORF TO THE CHORD CR DRAG FORCE o8 i
1 -.20233 0.00000 .00504 01068 .01068 o |
2 -.12500 0.06000 .00484 .01526 .01526 > e
3 ~.04167 0.0C00D 00452 .01712 .01712 g% 3
CONTPIBUTION OF THE SECOND  PLENFCRM TQ THE CHORD CR DRAG FORCE fg:“
4 -.70933 0.00000 00254 .30702 .00702 2
5 -.62500 0.0CC00 00227 01071 01071 =
¢ -.56167 0.0C000 00155 01331 01331 < G '
7 -.45033 0.00000 .00059 01564 +01564 :
8 -.37500 0.00000 -.00116 ,01865 01865
9 -.79167 0.00600 ~.00?89 .02778 .02778 ; '
10 | ~.20R33 0.00000 +50639 «0r 165 «00165 : ‘ !
e 11 -.125C0 0.00000 .00470¢ _ .00110  .0G110

————

r
y
5
4
3
3
E
4
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Hj

12

13
14
15
16
17
18

19
20
21
22
23
24
25

27
28
29
2C

CONTRIBUTION OF THE THIRD

-.45833
-+37500
-e29167
-.20P33
=-.12500
-.06167

CONTRIBUTION OF THE FOURTH

~e95833
-.87500
“e70R33
-.62300
-+54167
~-+37500
-e29107
~e20833
'012500
-+06167

COII/CL**2 =

2.00000

0.00000
0,00000
0.00000
0.00000
0.00000
0.00000

0.,00000
0.00000
0.00000
0.00C00
0.00000
0.00000
0.0000¢C
0.00000
0.00000
0.00000
0.00000
G.00000

TOTAL COEFFICIENTS

losaie

CTs=

« 00621

PLANFORM TO THE CHORD

«00002
«00001
-+00014
~+0004#8
-.00083
-.00104

PLANFORM TO THE CHORD

00163
-+00014
-«00681

« 00503

«00627

«00392

+00390

00387

+0038¢6

«C0386

«00387

«00387

«21006

e — e ————————

00102

«00003
«00G04%
«00009
«00026
«00046
.00058

00774
«01322
«02252
+00403
.00373
«00402
+J0390
«00387
«00377
00364
«00352
«00345

CS=

00102

OR DRAG FORCE

«00003
+ 00004
« 00009
« 00026
« 00046
.00058

OR DRAG FORCE

+ 00774
.01322
«02252
«00403
«00373
«00402
00390
.00387
00377
00364
«00352
+00345

«210086
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7 GEGMETRY D2TA N
1 L)
EIRST REFEPENCE PLARFORM MAS 3 CURVES .
3
RO0T CHORD MEIGHT = 2.00000  VARIABLE SWEEP PIVOT PCIITION  XiS) = 0.00000 Y(S) - 0.00000 H
BPEAK PLINTS FCR THE PEFEPENCE PLANFCOM !
PLINT y Y SWEEP DIHEDRAL MOVE
" REF PEF PNGLE ANGLE CODE
]
1 0.00000 6.00C00 5,0000¢C -10.06000 1 :
2 0.006560  -3.0CC00 90, 6CCO0 0.05000 1 L 2 o
3 -2.00080  -2.060C0 0.0CC00 -10.60020 1 2 E
4  =-2.00009 6.00600 - Py
A< ! %
S S
SECOND PEFEPENCE PLANFGOIP HAS 3 CURVES ' bR 5
i =7, E
R0pT ChOREC MEIGHT = -3.00000  VAPIZBLE SWEEP PIVOT POSITION  ¥IS) = 0.00000  Y(S) = 0.00000 o ¥
BPEAY PCINTS ECP THE PEFEPENCE PLANFLPP ' At 3
- POIKT x v SWEEP DIKEDRAL MOVE : s
REF REF ENGLE ANGLE CoDE i g
1 -3.00000 0.0£0C0 0.0C500 15.00500 1 ? _;g
2 -3.00000  -5.07000 90.00C0C £.0CC00 1 gi
3 -£.0000C  -9.0C000 0.£0600 15.0000C 1 : 3
4  =5.0C600 .00069 ; 3
H
THIRD REFERENCE PLANFORM MAS 3 CURVES
5PDT CHORE WEIGHT = =-£,00000  VAPIABLE SWEEP PIVGT POSITICN  X(S) = 0.06000 Yisy = 0.00000
A9ELY POINTS FOR TME REFERENCE PLANEQRM :
] t
»— POINT Y Y SWEEP DIMEDRAL POVE
. REF REF ENGLE ANGLE CCDE
: 1 -£.0C000 €.50600 9.6C306 -5.00000 1 ' s
.7 -elntzgo | -elCCCCO L SC.TCCC 0 2.000C0 ) , ‘3
! e — — ;

i i el i . b - o oo mt et N i
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R00T CHORD REIGHT =

OV FWwN

-2.00000
-2.00000

0.000600

x .
REF

-9.,00000
-9,00000
-9,00000
-11.00000
-11.00000
-11.00000

0.00000

REFERENCE PLANFOPM HBAS 5 CURVES
VARTABLE SWEEP PIVOT POSITION

BPEAX POINTS FOR THE REFERENCE PLANFORM

SWEEP
ANGLE

0.00000
0,0€000
99,00000
0.00000
6.72000

PR H PTVOI e

AN

TV UN0d 10
ATNd WNDISO

Al
(o
LN

SY

——aan -
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i
CONEIGURPATICN 1 #=PLAN,V-S5,DIH,DISP
LUBVE 1 IS SwEPY 0.00CCS TEGPEES N PLANFAOM )
: CusveE 1 IS SKEPT 0.C00C0 DEGPFEES 0w PLANFOP® 2
CUPVE 1 1S SWEPT C.0CGCE DEGOEES ON BPLANFOE® 3
TUBYE 2 IS SWERT 35.00000 DEGPEES ON PLANFOPPE &
SPEAX PLINTS FCP THIS CONFIGURATIZK 00
w2
TL
POINT Y Y bd SwEteE CiREDPAL 2OYE Oz
BMGLE ANGLE CIDE o
xr
J o '
- FIRST PLANFGRY BOEAK POINTS ol zg
1 0.£0000 £.000990 2.5000C 0.C0CCC -10.£5500 1 ;:'ﬁ
2 9.6C5C6 ~3.000%0 2.52898 9n. L5000 0.0L000 1 ata !
3 -2.02000 ~3,15040 52293 6.3500C -16.0%5000 1 -
4 -2.00C02 65,5005 2.55000 ;
SECONG SLANFECEZN EDEAX PDINTS }
{
1 -3,42009 0.06.0% -3.50C00 ©.00060 15.6508¢6 1 ;
2 -2.£9000 ~3.5C0000 -3,E03p% C.000C6 £.060C0 1 1
1 ~3.r0000 ~£,.732C* -4.%3%%) H.0000C 18.56000 1 i
4 -2,048070 ~£.00500 ~4,5G776 G.0000C 15.20GC 1 . :
5 -32,00C00 ~£.2679% ~4,£7969 0.566500 15.406065 1 i 3
I3 -2.00500 ~3.05C500 -5.61156 95.05C%C £.60000 1 1 ;
. ~5.20G00 ~9.0%0G9 -2.,61156 5.6C606C 1567500 1 g ;
g -5.20000 5,3600¢C -3,00560C g
E
THIED PLANFTG2P EZERN POINTS E
] T
Ii 1 -5.0C000 0N.0C0CH -5.00C00 £.00C00¢ ~5.66500 1 E
l 2 -5.00500 -3.00008 -5.73753 c.rLone ~5.05509 1 ‘
| -£.00000 ~5.7220% -%.4925] 5.CGLEC ~5.0000C 1
4 -6.00060 ~£.0000% ~£,47507 3%.00000 c.concs 1
5 -2,00528 ~£.96006 -£.,47507 £.665C8 ~5.009¢8 1
¢ ~2,00008 5.05000 A
FousTH pLancdb® £5gav POINTS
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1 ~9.€000C 0.00000 0.00000 0.00000 0.00000 1 ‘
2 -9.060000 -3.00000 0.00000 0.00000 0.00000 1 ;
3 -9,00000 -5,00000 0.60000 0.00000 0.000600 1 '
=  -5.00000  -£.2679% 0.00000 30. 00000 0.00000 2 ;
5 =10.57735 -9.00000 0.09000 30.00000 0.00000 2 ; i
6 -12.13397 ~-11.%9615 0.00000 -60,0C000 0.060000 2 ;
7 -13.P6£03  -10.69615 0.0€000 36.00000 0.000C0 2
8 <-11.05C70C  -5.73205 0.00C00 6.00000 0.006000 1
9 ~-11.C000¢ ~  ©0.00000 0.00000
HORSESHDE YORTEX SUMMARY TABLE
160 HORSFSHOE VORTICIES USED ON THE LEFT HALF OF THIS CONFIGURATION oo
v -
PLANFCRM 1 TOTAL SPANWISE e ‘cz":
1 12 3 53 §§
z LX) 1n <] r- !
3 28 7
4 56 i4 s Ry
> 0
4 HOPSESHOE VORTICES IN EACH CHORDWISE ROV ~m
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AERUDYNAMIC DATA

CONFIGURATION 1 4-PLANSV=S,DIH,DISP

STATIC LONGITUDINAL AERODYNAMIC CCEFFICIENTS ARE COMPUTED

|
X b Y 2 S C74 SWEEP DIHEDPAL LDCAL ALPHA DELTA CP AT DESIRED :
cr4 il 3C/4 i ANGLE ANGLE IN PADIANS L = «30000 _
‘ b
€19ST PLANFD L HORSESHDE VORTEX DESCRIPTIONS
~.12%500 -.37500 -2.5%20086 2.454636 68736 0.00000 ~10.00000 0.00000 « 44307
-.%52509 -.27500 -2.52008 2.66436 J48734 0.00000 ~10.€0000 0.00000 15452 o
-1.12%500 ~1.27500 -2.%2006 2.44436 48736 0.00000  =10.00000 0. 00000 07979 ,Iga
-1.82°0¢C -1.87%00C -2.52008 2.46435 $48734 ¢.C0000 -10.00000 0.C0000 .04009 4
-.12%00 -.27500 ~1.5£019 2.27%10 «4273% 0.060000 ~10.00000 ©.Cc0co00 54859 wH
-.42500 ~.$7590 -1,54019 2.27510 42734 0.00000 =16.00000 0.00000 .21324 Eg =
-1.12%00 ~1.37500 ~1.%6019 2.27510 242734 0.00600 -10.00000 0.00C00 211685 z,;z
-1.62500 ~1.27500 -1.54016 2.27%510 48734 0.C0660 -10,00000 €. 00000 . 06008
-.12500 -+37%00 -.54013 2.06524 J55266 0.00000 -10,00000 0.00000 +590RE o v
-e52500 -.E7500 ~.54013 2.C5524 54845 0.00CC0 -1C.00000 €. 0060C0 «23720 g g i
-1.12500 -1.37500 -.54G13 2.09524 56868 0.00000 -10.000600 0.0C000 .13307 -rm !
~1.62%00 -1.E7%00 —e56C13 2.09524 +56868 0.60009 -10.00C00 0.00000 206932 3 -
; w:
SECOND PLANFORM HOPSESHOE VOPTEY DESCRIPTIONS
-3.12%00 -3.275%00 -8.52927 -%5.28%4) 48736 0.00000 15,00000 0.00000 48943 ;
-3.462509 ~3.97%500 -8.52627 -5.2854]1 4BT34 0.00000 15.00000 0.06000 «17695% .
=4.12500 -4.37500 -8.52927 ~5.22541 42734 ©.00000 15.00600 0.00000 109558 ‘
-4,525C0 -4.#7500 -8.%2927 ~5,28541 V48734 0.00000 15.00000 0.00060 050586 !
-3,12500 ~3.37500 -7.%8780 ~5.033154 +68738 €.60000 15.00000 0.00000 «61920 ‘
-3.£2%00 -2,£75C0 -7.58750 -5.0331% 48734 0,00000 15.£0000 0.00000 264847 *
~6.12500 ~4.,37500 -7.52780 ~£.0331% 48736 0.00000 15.60000 0.000C0 .1418% hd
-4,52500 -4 .275900 -7.58780 -5.03314 « 68734 0,00nC0 15.006000 0.00000 07643
-3.12%500 -3.37590 -5.£9251 ~4.79323 «%3653 0.00000 15.00000 0.8C000 .€8126 :
-3.4£2%500 -3,27500 -5.h8251 -4,79325 «43953 £.00000 15.67000 0.00060 .28263 [
~6,1200 -4.37%00 -£.69251 -4.79325 43053 0.00000 15.00009 0.00000 «165286 '
-4,£25C0 -5.87500 -6.69251 -4,79325 .63%53 0.006000 15.00600 0.00000 +69051
~3.12500 -3.37500 ~5.13397 -4,64359 «13870 0.0000C 15.00000 6. 00000 2+ T04AE
-3,82°09 -3.°7500 ~6.13397 -4.£4359 .13878 0.00000 15.00C00 0. 00000 «29401
-4.,12%00 -4,37500 ~£,13397 -%,84359 .13870 0.00000 15.00000 0.00000 .17386 .

-4.,62500 -4,87500 -6.13397  -6.66359  __ ,13870 _ 0.00000 15.00000 0. 00000 .09552 ;
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THIRD

-3,12500
-3.62500
~-4,12500
-6,62%00
-3.,12509
~3.6253¢C
-4,12%200
-&,$62%00
-3.12%C%
-3.625C9
-4.12%20)
~-4.452500
~3.125C¢0
-3.82509
-46,12%10
-%,425C0
~3.12500
—3.4259C
~6.12509
~6,825C0
-3.12%00
=-3.4250C
-&4,122N00
~4.%£2%00
-3.12500
-3.425¢C2
-6,12502
-6,t25CC

-¢.125C0
-£.£2%00
-7.125C0
=7.%2%20
-t.12%600
-8.62500
-7.125C¢C
-7.625C0
-¢.12500
-h.£25C0
-7.12%3572
=7.42507

. =b.12500

-t.525C0
-7.125990
-7.¢2578
‘5.1?580
-+.£2500

o

|

PLANFORM

[
i

B

il

| «3.37500
i -3,87300
 ~4437500
1 ~4.87500
i =3,37500
i=3,87500
| ~4.37500
| =6.R7500
i =3.,375C2

t —3.27500
L =4,37500
-4.£7500
~3,37500
-3.875C0
-4,37¢¢C
-4,875C0
-2,37°00
~3.E7%00
-4.37500
-4,97500
-3.37500
-3.27300
-4,37500
#7560
317500
£7500
37500
LE7500

-~%.86603
~3.86603
-5.865603
-5.26603
-5.2h132
=5,26132
-5,2K132
-5.24132

'=~4,31985

-4.31985
-4,31995
-4,31685
-3.4245¢
—-3.67456
-3,52456
=3.4245%
-2.52927
~2452627
~2.52627
=-2.52627
-1.59780
-1.59780
=-1.52770
-1.58730

-«55253

-.55#53

-.55£53

-.55853

-4.57180
-4'57180
-4.,57180
-4,%7180
“.50077
-4 ,40977
—-6,40977
-4,40977
—4,15750
-4,157590
-4,15750
-6,15750
-3,91761
-3.91761
-3.91761
+3.91762
r3.b7771
T3.67771
73.67771
+3.67771
+3.42545
f3.42545
~3.42545
~3.42545
-3.1406¢¢
~-3.,140964
~-3.14988
-2,169¢6

PSESHOE VOPTEX DESCRIPTIONS

4&.37500

~5.07500
-7.37%00
-7.R7500
—-£.37500
-5.8750C
~7.37500
-7.P7500
-+.37500
=-5.P7500
~-7+375Cn
~-7.*727C
-6.,3275C0
-5.575C0
~7.37509
=-7.57260
-£,37500
-L.27800

-5.868603
-5.P46503
=5.PH403
-5.86603
~-5.26457
~5.264657
-5.26657
~5.266537
-4,27560
-4,27560
~6.,27560
-4.,27560
-3.3¢505
-3.30505
-3,39505
~3430505
~2¢51451

. =2.51651

-5.48679
~5.48679
~5.48679
=5,48679
-5,54068
-5.54098
-5.54098
~5.54098
~5.62593
-5.62593
=5.62593
-5%.62593
~5.70297
-5.70267
-5.,70297
=5.70297
~5.720C1
-5.75001 _

«13870
»13870
«13870
13870
43734
«48734
248734
+48734
«48734
«4873%
«48734
«4AT34
«43953
«43653
243632
«43953
048724
«49734
«4R734
«43734
«48734
«48T7324
«48734
«48734
«57822
«57823
«57823
«57823

+13449
«13449
13449
«13449
«48736
+48734
t4RT34
« 48734
«48734
J4BT34
«487346
« 58734
«39656
«39¢656
«396356
«39656
wLR73¢4
68734

w———N

|

0.00000
0.00000
0.00000
0.00009
0.00000
0.00000
0.00000
0.60000
0.00000
0.0G0G0
2.00000
.. 00000
C.C0000
0.600060
C.000C0
0.00000
0.00000
0.00000
0.060000
0.00000
0.00000
0.C0000
0.GCo00
0.C0000
0.00000
0.00000
0.00000
0.00000

0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00009
0.006G920
0.000C0O
0.00000
0.00060
0.00000
0.00000
0.060000

. G.00000

0S

15.00000
15,00000
15.00C00
15.00000
15,00000
15.00000
15.00000
15.00000
15,000006
15.000006
15.00C00
15.00C00
15.60000
15.00CCC
15.00000
15.20000
15.00000
15.00000
15.C6GCO
15.00000
15.00000
15.00000
15.,00000
15.00000
15.00000
15.00000
15.00000
15.000600

-5.00000
-5.0000C
-5.00000
=5.00000
-5.00000
~-5.00000
-5.00C00
-5.,00000
~5.00000
-5.00000
-5.00000
-5.00000
-5.00000
-5.00000
~£.00C00
-5.00009
~-5.00000
-5.00000

0.00000
0.00000
0.00000
0.00000
0.00000
c.00000
0.00000
c.000C0
0.00C00
¢.00000
0.0C200
0.C0C00
€.00C00
c.CC000
0.00000
0.00000
0.C0000
€.0C000
o.00000
0.C0600
0.00C00
0.00000
0., 00000
0.00000
¢.000060
0.00000
0.00000
0.00000

0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0,00000
0,006000
0.00000
0.00000
0.00000
6.00cC0
0.00000
¢.00000
0.00000
0.C0000
0.00000
0.00000

«731923
+«30309
«17930
+00854
073742
«31230
«18540
«101786
« 75286 ;
«31975 ’ ) E
.18979 ,
«10376 i

. 75919
$32275
«19150
210431
« 76002
+32337
.19180
+10637 -
. 75722 A
»32282 D
.19169
»10441
«7%229 =
32335 o
19278 r
«10467 i

20
o St

i

.

>

b3

+17346
«06147
+03488
+01853 : ,
$11142 ;
+ 06300
«0333%9
«35180
«14552
« 08448
204558 g
+39359 .
«16432
» 09628
«05232 _
42333 L
«17720

e e et s e+ et gl
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-7,12500  -7.37500  -2.514%51  ~5.78001 48736 0.00000  -5.00000 0.00000 .10418 A
-7.62500  ~7.87%00  -2.51451  -=5.78001 L48736 0.00000  -5.00000 0.006000 +05678 o
-6.12500  =6.37500  ~=1.54356  —5.P6496 148734 0.00000  -5.00000 0.00000 +44403 P
~6.62500  -6.E750C  -1.54354  -5,8649b (48738 0.00000  -5.00000 0.00000 .18562 A i
-7.12500  =7.37500  -1.56356  =5.86496 +48734 0.00000  -5.00000 0.000G0 +10916 ;
~7.62500  ~7.87500  =1454354  =5,86496 $48734 0.00000  =5,00000 0.00070 +05956 -
~6.12500  -6.37500 -.52903  -5,95372 .53105 0.00000  -5,00000 0.00000 «%5550 :
-6.62%0C -6,87500 -.52903  -5,95372 .53105 0.00000  ~5,00000 0.00000 +19015 3
-7.12500  -7.37500 ~.52903  -5.95372 +53105 0.000600  -5.C0000 0.00000 .11171 :
-7.62500  =7.£7500 -.52903  -5,95372 +53105 0.60000  -5.00000 0.00000 06093 .
. i ]
FOURTH PLANFOPM HORSESHOE VORTEX DESCRIPTIONS
~11.91747 -12.66181 -11.19615 0.00000 50000  23.41322 0.00000 0.00000 +72002 o 3
-12.20614 -12.35048 =-11.195615 0.00000 50000  ~8.21321 0.00000 0.00000 +30603 .
-12.49482 -12.£3618 =11,19615 0.00000 50000 =35.81753 0.00000 0.00000 .13993
-12.79369  -12.92783 -11.19615% ¢.00000 50000 =~52.41091 0,00000 0.00000 405601
-11.41960 -11,7027 -10.20P81 0.00000 48734  30,00000 0.,00000 0.00000 55463
-11.9969%  -12.28562 =1£,20881 0.00000 48734  30,00000 0.00000 0.00000 «2114R 0o 3
-12.57430 -12.66297  ~10,20881 0.00000 48734  30,00000 0.00000 0.00000 .11078 ]
-13.1518%  -13.64032 =-10,20881 0.00060 48734  30,00000 0.00000 0.00000 «05280 ve
-10.92996 -11.21f63  -9.36074 0.00000 36074  30,0000C 0.60000 0400000 «57694 c S
-11.%0731 -11.79598  -9,35607% €.00000 36074  30,00000 0.06000 0.00000 .23645 os !
~12.0%668 -12.37333  ~G,3407% 0.000C0 360764  30.00000 0.00000 6.00000 .13173 0=
~12.56201 =12.55069  =9,3807% 0.00000 35074  30,00000 0.00000 0400000 206801 S o ;
-10.44032 -1C.729C0  -£.5126% 0.00000 48736 30,00000 0.00000 0.00000 +57695 cx .
-11,01767 -11.30635  -8,51266 0.C0000 48736  30.00000 0.00000 0.00000 «24200 2o ,
-11.59502 ~-11.8P370  -8.51266 0.00000 48734  30.00000 6.00000 0.00000 «16140 — m ‘
-12.17237  -12.456105  -8,5126% 0.00000 48736  30.00000 0.00000 0.00000 +07615 3z
-9.87759 -10.16627  -7.53798 0.00000 48736  30.00000 0.00000 0.00C00 +55962 i g
-10.45604  -10.74362  -7.53798 0.00000 48736  30.00000 0.00000 0.00050 24037 1
-11.03229 -11.32097  -7.53798 0.00000 \4A734  39.00000 ¢.00000 0.00000 $16412 ’
-11.69664  ~11.R0£32  =7,53798 0.00600 +48734  30.00000 0.00000 0.0C000 .07953 i
-9.3702%  -9.65806  -6,65930 6.000C0 .39135  20.00000 0.00000 0.00000 .52524
-9,94743  -10.22631 -5.£5930 0.00000 .39135  30.00000 0.00000 0.00000 .23736
~10.52698  ~-10,81266  =-6.65930 0,00000 39135  30.00000 0.00C00 0.00000 «14661
-11.10233  -11.39101  ~-6,65930 0.00000 +39135  30.00000 0.60000 0.00000 .08230 ,
-9.13950  -9.41f51  -6,133907 0.€0060 13397 2.06659 6.00000 0.00000 +52286 ’
~9.69752  =9.97652  =6.13397 0.C0000 13397 10,22739 0.00000 0.00000 226165 ur
-10.2%553 ~16.53453  -6.13397 0.00000 +13397  17.99170 0.00000 0.00000 »15046 F 3
-10.8135¢  -11.65255  -6.13397 ¢.00000 «13397  25.13114 ¢.00000 0.00000 208514
-9.12683  -0.38¢50  -5,24403 0.00000 .13307 2.06659 0.00000 0.00000 #56348
-9.84917  =§,GCRRy  =5,B6603 6.00000 .13397  10.22739 0.00000 0.00000 $ 26795
-10.16851 -10.42€127  =-5,856603 0.00000 «13397  17.99170 0.00000 0.00000 215413
-16.5278% -10.94752  -5.86403 0.00000 .13397  25,1311% 0.00000 0.00000 .08882
~9.12%00  -$.37500  -5,26471 0.60000 L6RT734 6,00000 0.00000 0.00000 «58970
~9.52500  =9.B7500  =5.26471 0.00000 .4AT734 0.00000 0.60000 0.00000 425102
-10,17560 ~10.37500  -5,24471 0.00000 «4AT734 0.00000 0.0000¢ €.00000 «15223
~10.62500 -10.£7500  -5,24471 0.00CCO 48734 0.00000 0.00000 0.00000 08652

L e i e el e aemiim ey o e e G s Sttt K B




e B+ e = e e

-9.12500 -9.37500
-9.62500 ~9,£7500
-10.12500 ~1€.37500
-10.56250¢ -1¢.87300
-9.123CC ~5%.375C0
-9.5£2%GC ~-5.,87300
-1€.,12350% ~10.37%00
-10.%2%00 ~16.£7500
-9,12200 ~9.37500
-9.82°00 ~9.87500
-16.12%0C -10.37500
-10.862%0C -10,£7500
-9.12%00 ~-G.37505
-9,£2530 ~6.27500

N -10,12%97 -10.27:00
-10.62%00 -1C.£75C0
-9.122C00 ~6.27500
-9,4£2500 -5, £7%00
~10.12200 -1¢.37500
~10.%52%500 ~10.27500

REF, C™03D C AVERAGFE TRUE
2.00000 9.12989 120,

-4,27003
-4,27003
-4,27003
-4,27003
«3,36135
~2,39135
+3.39135
+3.39135
+2451266
Lz.512066
~2.%51266
-2.%12656
~1.53798
’_10537QS
-1.%3798
-1.53798
-e52%32
~+ 52532
-.52%32
-e52532

APEA

00000

0.00000
C.00000
0,600C0
¢.CN0CO
0.000CH
0.CC000
€.0000Nn
0.000G0
¢.0046090
0.C0000
¢c.000CO
G.006C0O
0.00000
¢.000CO
0.00C00
0.00000
0,000GC0
0.0C00D
0.00000
0,0CC00

PEFERENCE AREA

100.000C0

ll”i’

|

|
i
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N
e e e e —— - — -
487135 0.00000 0.00000 0.00000 57719
48735 0,00000 ©.00000 0.00000 25412
L68734 0.00000 0.00000 £.00000 .14570
.48736 0.00000 0.00600 0.006000 08099
.39125 £.06500 0.00000 0.00000 L5452
.36135 0.00000 0.00000 0.006060 .23165
.3913% 0.000600 0.00600 0.00000 .13847
.39135 0.00000 0.C0000 0,00000 .07691
L4876 7.00900 0.C0000 £.CLOCO L5383
L4B738 6.66900 0.00C00 €.CG0GO «21650
L68724 6.C1 000 0.00000 £.00000 «13027
48734 6.00000 0.00C00 0.00060 .07273
.68734 0.006000 0.00000 0.66C00 48277
J68734 6.00000 0.66000 0.00000 25158
69734 ©.00600 0.00000 £.00000 12255
W68T34 0.000060 6.00000 0.€0000 06870
.52532 0.C0000 0.CORCO 0.000C0 L543832
.52532 0.000C0 0.C0C00 0.00C00 .19243
.52532 0.00000 0.00000 0,00000 .11769
$52532 0.00000 0.00000 0.006000 L0EB34 o0
-n 0
—
3.‘2
2
cP
Bs2 AEF. AR TRUE AR MACH NUMBER ac
fo )
11.69615 5.47200 4,56000 20000 c»
> D0
g;rﬂ
-
i)

i ————
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COMPLETE CONFIGURATICN WING-BODY CHARACTERISTICS
LIFY INDUCED DRAG (FAR FIELD SOLUTION)
U
DESIRED CL CCPPUTED ALPHA ﬂ[' cL(wB) CDI AT CLIWB) CDIS(CLINB)**2)
! (1/PI*AR REF) =  .05817) i
30000 3.58332 .11842 .00107 «07634 s

NUTOES

R TN

RTE N

COPPLETE COMFIGURATION CHARACTERISTICS .

€L ALPHA CLITWIST) ALPHA AT CLeO Y CP cM/ICL Mo Ny
PER RADIAN  PER DEGREE : rl.
4,79688 08372 0.000C0 0.00000 -.38059 -3,14279 0.00000 2;:
FIPSY PLANFORM .43220 00754 0.00000 0.00000 -.11839 ‘ }’;
SECOND PLANFORM 1.81584 .03169 0.00000 0.00000 -.35937 ‘
. ]
THIPOD ®LANFORM F, 65551 201146 0.00000 0.00000 -.22850
UH
FOUPTH PLANFOPM AM 1.89352 .03305 0.00000 0.00000 -.51344
K :
ADDITIONAL LOADING i
VITH CL BASED ON SUTRUE) ' -AT CL DES- ‘ .
LOAD DUE ADD. LOAD AT BASIC LOAD  SPAN LOAD AT X LOCATION OF ' .
STATION 2vrse St CCEF cL RATIO ¢ PATIO TO TWIST Cl= 0.00000 AT CLeO ODESIRED CL  LOCAL CENT PR ' ;
b
FIPST PLANFOPM SPAN LOAD DISTRIBUTIOM F ﬁ
1 -e21548 .27972 71748 .32987 0.00000 0.00000 0.00000 .06993 ~.42772 ! f
2 -+13339 «36603 .93885 «38987 0.000C0O 0.00000 0.00000 .09151 -.45900 .
3 -.04818 «%0175 1.03046 .38987 0.000C0 0.00000 0.00000 «10044 -.47013 ;
SECOND PLANFORM SPAN LOAD OISTRIBUTION .
4 -.7292% 31572 .81252 .38987 6.C0C00 6.00GC00 0.00000 .07919 =3.44486 WU
5 ~e54687% 62346 1.08615 «38927 0.00000 ¢.00000 0.00000 «10586 -3.47563 W
6 -,5722¢C 47543 1.21965 .38987 0.00000 0.00000 ©.00000 .11886 -3.48T765
7 — 52460 «69482 1.26918 .3°987 6.0CC00 0.00C0C 0.00000 «12370 ~3,491C7
L4 ~.5015%3 .50714 1.30079 389987 0.00C00 0.00000 0.00000 +12678 -3.49268
9 YL LE 52121 1.33687 .38927 0.00000 0.00000 6.00000 .13030 ~3,409668
10 -e3592¢ .5326¢ 1.36626 «38987 0.000C0 0.60000 0.00000 13316 -3.49492
11 -.29279 «53714 1.37776 .28987 0.00000 0.00000 0.000C0 «13429 -3,4G4¢9
12 -.22625 .52795 1.37956 «389087 i 0.000C0 0.00000 0.00000 #13446 -3,4C471
13 -.13575 53652 1.37613 .38987 l 0.00000 0.00000 0.00000 «13413 -3.,49539
14 -.0677% _ «53553 _ 1.37360 _. .38987 G.00000 ____ 0.00000 0.00600 .13388 -3,49699
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THIRD PLANFORM SPAN LOAD DISTRIBUTION
15 ~e301%53 211265 « 20894 +38987 0.00000 0.,0000C 0.00000 +02818 ~-8.4503%
1¢ ~.58857 .19043 .48860 38987 0.00000 0.00000 0.00000 04762  -5.47108 ;
17 -.36556 .24439 +62737 .38987 0.00000 0.00000 0.00000 W06115  ~B.4B4ED
1® -429627 .27545 .70652 .38987 0.0€000 0.00000 0.000C0 05886  —6.48866
19 —~e21499 +296£8 o TH149 +38987 0.00000 0.00000 0,00000 07622 ~5.49002
20 -.13197 .31126 .79837 .38987 0.06000 0.00000 0.00000 W07782  ~be48589 X
21 -e04523 " +31903 «A1830 +38987 0.00000 0.00000 0,00000 07976 ~b+4£92G
FOURTH PLANFORM SPAN LOAD DISTRIBUTION
22 -.95725 L2752 1.22279 +22509 0.00000 0.00000 0.00000 «06881 ~12.095¢4
23 -.87284 W41P53 L9299 +45019 0.00000 0.00000 0.00000 «10663  «11.72689
. 2¢ ~.80033 +45519 1.01112 +45019 0.00000 0.00000 0.00000 (11280 -11.33076
(- 23 -.72782 JAE6ED km 1.03650 .45019 0.00C00 0.00000 0.00000 «11665 ~10.85990 \
: 26 ~.66448 .55083 i 1.02364 +45019 0.00000 0.00000 0.00000 «11521  -10.31020
27 -.55936 44637 [ .90152 +65019 0.00000 0.00000 0.00000 .11159  ~9,82371
2e -.526k4 +43518 |1 1.00011 «43511 0.00000 0.00000 0.00000 .10879  -9.56475
20 ~.50153 .62697 " 1.05637 160665 0.00000 0.00000 0.00000 «1067% -9.53504
30 —otupe] 42082 1.07937 .38987 0.0C000 0.00000 £.00000 «10520  ~9.50262 i :
31 -.38500 .4CP59 1.04800 38987 0.00000 0.00000 0.00000 «10215  =9.46642 : ;
e ~elF9955 «3B6867 «99231 «38987 0.00000 0,00000 0,00000 «09¢672 ~9.497%2 ' .
33 -.21493 .36003 92345 +38987 ¢.00000 0.00000 0.00000 «09001 ~9.501%54 i |
34 -.13149 33361 «85548 .38987 0.00000 0.00000 0.00000 .08340  ~9.50659 |
35 -.0449] .31766 81478 «38937 0.00000 0.00000 0.00000 .07942 ~9.5096¢ ! :
INDUCED DRAG, LEADING EDGE THRUST AND SUCTION COEFFICTENY CHARACTERISTICS
COMPUTED AT THE DESIPED CL FPOM A NEAR FIELD SOLUTION oo
s §
SECTION COEFFICIENTS gg
L. E. SWEEP 8 2 i
STATION 2vs8 ANGLE €0IT €/28 CT. cs28 ¢S c/28 oL ,
<
CONTPIBUTION OF THE FIRST PLANFORM TO THE CHORD OR DRAG FORCE o :;
! 1 -.21546 0.00000 .00038 .00012 .00012 §§ E; :
; 2 -+13339 0,00060 »00025 .00035 .0003% rm
; 3 ~.04618 0.00000 .00020 .00047 06047 1 — !
W {
CONTRPIBUTICON OF THE SECOND PLANFORM YO THE CHORD DR CRAG FORCE 4
4 -.72024 0.00000 .00022 .00031 .00031 ) 1
5 -.66A74 0.00000 .00016 .00054 00054 J
e _ =»57220 ___ 0.00000 _ .00013  _ .00065  .0006&
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-.52444 0.00000 00011 .00071 | 00071 ;
-+50153 0.00000 00011 +00072 .00072 :
-+44983 0.00000 +00011 00075 .00075 ‘ ‘g
-.36934 0.00000 00009 00079 00079 , C g
-.29279 0.00000 00008 00081 00081 ;
-.216253 0.00000 +00008 00081 00081
-.13575 0.00000 .00008 00080 .00080
-.04775 0.00000 +00009 <00079 +00079
CONTRIBUTION OF THE THIRD PLANFORM TO THE CHORD OR BRAG FORCE
-.50153 0.00000 00020 00004 .0000%
-.44857 0.00000 00022 00010 00010
-.36556 0.00000 560024 .00017 00017 oo
-.29027 0.00000 00025 00022 00022 D
-.21499 0.00000  +00025 00025 00025 0
-.13197 ©.00000 |I| | o002 00028 3028 cz
-+04523 0.00000 00025 00029 00029 k, © >
i ar
CONTRISUTION OF THE FDURY PLANFORM TO THE CHORD DR DRAG FORCE | 23
-.93725  30.00000 -.00003 +€0048 00055 ‘ A
-.87284  30.00000 00009 00061 00070 =
-.80033  30.00000 .00013 .00065 00074 ok
-.72782  30.00000 00017 .00062 00072
-.84448  30.0C000 00022 00057 00066
~.56936  30.0000C 00029 00047 00051
-.52444 0.00000 00032 00042 +00043 ‘
~450153 0.00000 .00030 00044 00044 :
-.4484] 0.00900 00025 00047 .00047
-.36308 0.06000 00022 00047 00047
-.28995 0.0c00¢ .00023 00043 00043
-.21483 0.00000 00025 .00037 00037
-.13149 0.00000 00027 +00020 00030
~+04491 0.00000 00028 .00£26 00026
5 TOTAL COEFFICIENTS v
1 "
CDII/CLe?2 = .05672 CTs  .01330 «01372

cs=
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INPUT DAT
1, TEST DATA FOP 3 ptnusonnl (CANBERED WING VORTEX FLOW AERO. PLUS AUG. TERMS)
2. 3.0 1.0 13.4% 506.69 -32.0 4,18 ~39,.84 26.09
3. 3.0
4, 0.0 0.0 “
5. -‘.5 '21"
6 =17.5 2.4 . :
7. -17.% 0.0 I |I
R 5.0 . (@] ()
9. -17.5 000 T x b
10. -17.5 —2.4 w3
11. -37.75% -18,85 =
12. -%1.93 -18.85 | ol
13, -61.93 -2.4 | -
14, -41.93 0.0 'l ! _‘:‘, -
15. 5.0 l'llim- g 2
16, -41.93 0.0 >0
17. -41.93 -246 e
18, ~47.9 -2.4 ~1 .
19, -56.42 -8.0 <
200 ‘5b02‘ —8.0
21. =55.36 ~20% :
22+ -55.36 0.0 w, i
23. CLMBERED WING 16,0 12,0 0.85 160.6 0.0 0.0 0.0 0.2.00 0.0.1- &
2‘!. 0.0 0.0 -20~ "18-85 OoO O-O l<
i 25. 0.0 0.0 -37.75% -41,93 54,42 -56.264 i
; 26. ~20.0 -18.0 -16.0 -10.0 -4.0 0.0 2.0 4.0 ‘
27. 6.0 8.0 10.¢ 12.0 14,0 16.0 18.0 20.0 umm
28, -20.0 -18.6 -16.0 -10.0 -4..0 0.0 2.0 4.0
29. 6.0 2.0 10.0 12.0 14,0 16.0 12.0 20.0
10. -20.0 ~1£.0 -156.0 ~10.0 4,0 0.0 2,0 5.0 |
31. 6.0 8.0 10.0 12.0 14,0 16.0 18.0 20.0
32. ~20.0 -18.0 -16.0 ~10.0 4.0 6.0 2.0 4,0
. 33, 6.0 8.0 10.0 12.0 14.0 16.0 18.0 20.0
X 34, -20.0 -18,0 -16.0 -10.0 -4.0 C.0 2.0 4.0
35, 6.0 8.0 10.0 12.0 14,0 16.0 18.0 20.0
36. =20.0 -18.0 -16.0 -10.0 -4.0 6.0 240 4.0 w
37. 6.0 8.0 10.0 12.0 14.0 16.0 18,0 20.0 )
38. =20.0 ~18.0 -16.0 -10.,0 -4,0 0.0 2.0 4.0
38, &.0 8.0 10.0 12.0 14.0 16.0 18.0 20,0 :
40, '20.0 ’18.0 '16-0 “10.0 -4,0 0.0 2-0 4..0 |
1. 6.0 8.0 1C.0 12.0 14.0 1640 18.0 20.0 !
42, =20.0 -18.0 -16.0 -16.0 4,0 0.0 2.0 4.0
43, &.0 £.0 10.0 12.9 14,0 16.0 18.0 20,0
“'t -20.0 ‘1800 "lbto ’10.0 '-‘uO 0.0 ?oo 4-0
45, 5.0 8.0 10.0 12.0 14,0 16.0 1p.0 20.0 .
__ &b. =2C.0 -18,0  -16.0 __ -10.0 __ <-4.0 __ 0.0 2.0 4,0 ,
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GEQMETRY DATA
N '
F1esT PEFERENCE PLANFDAOM HAS 3 CURVES
9707 CHORD MEIGHT = 0.00000 VARTABLE SWEEP PIVCT POSITILY x(S) = 0.00000 Y(S) =  0.09000
BREAK POINTS FOR THE REFERENCE'PLANFORM ;
o i
POINT x Y SWEEP DIHEDPAL FOVE T3 i
REF REF KGLE ENGLE CODE v D
o3 |
1 32.0C000 €.0C000 1.92731 ©.50200 1 C
' 2 27.52000 -2.4£600 90 .06000 0.GC0GO 1 -
2 14.50000 -2.460C0 0,0C0CE €.00000 1 C 1
s 14.50000 0.0C8C0 i §§ e }
[ i
rm l
~ — 1
, . <N
SECTHD REFEPENCE PLANFO2F HAS 5 CURVES :
i .
i .
2307 CHORD MEIGHT 0.000C0 veRIABLE SWEEP PIVOT POSITION XIS) = 0.00000 Yts) = 0.00000 :
BREAX. PDINTS FOR THE RFEPENCE PLANFOPM 1
POINT ¥ v SVEEP DIREDRAL MOVE !
REF REF ANGLE LNGLE conE :
{
1 14.50000 0.00000 0.€00C0 6.000C0 1 !
2 14.5C000 ~2.400C0 50.91167 $.00000 1 ;
3 -5,7500 -12,85%000 99.6G000 0.00000 1 i
5 -5.93000 ~-12.85000 0.60000 0.00000 1 i
5 -9,92€00 ~2,40C00 £.6C008 6.00000 1 ‘
5 -9,93000 0,0000% :
THIRD PEFERENCE PLANFGRY HAS & CURVES y
9037 CHORD HEIGHT = 0.00000 VARIABLE SWEEP PIVOT POSITICON X(s) = ©.00000 Y{s) = 0.00000
BREA¥ POINTS FOR THE REFEPENCE PLANFOPY
POINT x Y SYEEP DIMEDRAL POVE
REF REF RNGLE ANGLE CODE




§ . 1
1 -9,93000 0.00000 0.00000
2 -9,93000 =2+50000 90.,00000
3 -15.80000 -2.40000 49,77140
4 -22,42000 -8.00000 90.0000C
3 =24.24000 -8.00000 8493059
] =23.36000 -2.40000 0.00000C
? ~23.36000 ¢.0C000

09

v e L S -

0.00000
0.00000
0.00000
0.05000
0.00000
0.00000
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CONFIGURATION 1 CAPBERED WING j
CURVE 1 IS SWEPY 61.92751 DEGPEES ON PLANFDPM 1 ; ;
CURVE 1 IS SWEPT 0.00000 GEGREES ON PLANFORE 2
CURVE 1 IS SWEPT 0.00C00 DEGPEES OM PLANFORA 3
t ! ' E
BPEAK PDINTS FOP THIS CONFIGUPATION ;
| i
35 *
POINT x Y T, : SWEEP DIHEDRAL nOVE » = .
: ANGLE ANGLE CODE o = :
C = 2
D7 |
FIRSY PLANFOKY BREAK POINTS Pe i
Y |
1 32.0€000 0.0000C 0.00000 61.92751 0.00000 1 PD ;
2 27.50000  =2.40000 0.00000 90, 00000 0.00000 1 = m :
3 14.57220 ~2.40000 0.00000 0.€0C00 0.00000 1 o 5 %
&  14.50000 0,00000 0.00000 @« ;
: SECGND PLANFORM BPEAK POINTS
1 14.5€000 0.€C050 0.006000 0.0CC0G 0.00000 1 3
2 14.56000 -2.40600 0.¢0000 50.91147 0.006CO 1 .
3 7.60628 -2.00000 0.00000 50.91147 0.00000 1
¢ -5.,75000 ~—18.85000 0.0€0G0 90.0000C 0.00000 1
5  -9.53000 =12.95000 0.00000 6.00c00 0.00000 1
&  =9.939500 -2.4€000 0.00000 0.0C0C0 0.00000 1 : i
7 =9.93000 0.00000 0.00000 ! g
i i 3
: THIPD PLANFDOM BPEAK POINTS ; |
: :
1 -9.93000 0.00000 0.00000 0.00000 0.00000 1 ' ]
) 2 -9.63000 =2.40000 0.000C0 90.C0000 0.00000 1 o ;
b 3 -15.20C00  -2.40000 0.060000 49.77140 0.00000 1 - p
: & ~-22.42000  -2.00000 0.00000 $0.000C0 0.00000 1 :
; 5 =26.24000 -8.,5¢000 0.0000¢0 €.93059 0.00000 1 1
~ & =23.26000 -2.4000€0 ; 0.000C00 0.€6600 0.00000 1 | j
7 =23.3€000 0.060GC | 0.00000 : i
1 DPSESHDE VOPTEX SUMMADPY TASLE . '
— 336 HCPSESHNE VORTICIES USED DK THE LFFT HALF_OF THIS CONFIGURATION )
i T T T : - ‘ : : ———— e
£
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PLANFORM TOTAL SPANWISE
1 32 2
2 208 13 i
3 96 6 :

16 HORSESHOE VORTICES IN EACH CHORDWISE ROW
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APPROXTIMATE PLANFORM CONFIGURATION !
pLanFoRn 1 IS 3 4
PLANFOPPF 2 IS 8 :
PLANFORM 3 IS 8 ) b
sesNEes? ;
. :
] ]
] ]
] ]
» ] '
. 2 % (t
; M ' A 9 !
: L ¥ 5.
: ’ ’ o :
s ] [N f
4433 ’ f S :
s 3 2 . - . :
3 3 s # co
s s ] * S
s s M * . ;
3 s s » :? .
s $$3335385333838 9229322259099 99033093399 -
3 s ] 2
s ] ? 2 :
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AERODYNAFIC DATA

CONFIGURATION 1 CAMBERED WING

STATIC LONGITUDINAL AERODYNAMIC COEFFICIENTS ARE COMPUTED

X X v b4 S Cr4 SWNEEP DIHEDRAL LDCAL ALPHA
(24 3C74 ANGLE ANGLE IN RADIANS
FIRST PLANFORM HCRSESHDE VORTEX DESCRIPTIONS
28.,76452 28.29425 ~1.61458 0.00000 78562 61.5%121 0.00000 0.00000
27.8%198 27.308971 -1.614358 0.00000 78542 59494929 0.00000 0.00000
26.93746 26.458517 -1.61458 0.00000 78542 58.17601 0.00000 ©.00000
2¢.03290 23.59063 -1.61458 0.00000 78542 56.20636 0.C0C00 0. 00000
25.12F3% 24.£7509 =-1.61458 0.000C9 78542 54.01130 0.00000 C.00000
24,223R2 23.77155% ~1.61458 ¢.C0000 78542 51.55751 €.00000 0.00000
23.31627 22.8¢700 ~1.561458 0.00000 78542 48.80714 0.00000 0.,00000
22.51473 21.9¢4240 -1.61458 0.00000 78542 45.71823 €.00000 0.00000
21.51C19 21.(05792 =-1,61458 0,0000C 78542 42.24583 0.00000 0.00000
2C.605¢5 2r.15338 -1.£1458 0.06000 78542 38,.34455 0.00000 0.C0000
19,.70111 16.248R4 -1.61458 0,00000 78542 33.97320 0.00C00 €.0C000
18.79657 18.34430 -1.61458 0.00000 78542 29.10209 0.00000 0.00000
17.£2203 17.43297¢6 -1.61458 0.00000 78542 23.7232% 0.00000 0.00000
16.99749 146.52522 -1.61458 0.00000 78542 17.8¢6235 0.00000 0.00000
16.0229% 15.53C¢8 ~-1.61458 €.00000 78542 11.58942 0.00000 ©¢.00000
15,17841 14,72¢1% -1.61458 0.00000 78542 5.02285 0.00000 0.00000
30.9413% 3C.42°78 -e41458 0.00000 41458 €1.55121 0.00C00 ©.00000
26.91¢20 29.36G362 ~a461458 0.00000 41458 59.94929 €.00000 0,.00000
22.87103 28.24P45 —:61458 0.00000 41458 58.176C1 0.00000 C.00000
27.£2%87 27.3C328 —e41458 0.00000 +41458 56420636 0.,00000 0.,00000
24.73070 26.,2%F12 —e61458 0.00000 241458 56.,01130 0,00000 0,00000
$.73%53 25.2129% ~.61458 0.000c0 «41458 51.55751 0.00000 0.00000
24.69C37 24.1K779 ~.41458 0.00000 «41450 4F.B0714 0.00000 6.00000
c3.64520 23.12262 -+41458 0.00000 «41458 45,71823 C.00CG0 0.00000
22.60C004 22.07745 +.61458 6.00000 e41458 42.24583 €.00000 0.00000
21.55437 21.02229 “+.61458 0.00000 -41458 3P.34455 0.00C00 0.00000
2C.50970 19.9P712 ~eb1458 0,00000 0461458 33.97320 0.00000 0.00000
1G.44645% 18.94166 —~eh1458 0.00000 «41458 29.10209 0.00000 0.00000
1€.41037 17.86A79 -.41458 0.00000 «h1458 23,72324 ¢.00000 0.00000
17.37421 16,2512 ~e41458 0.000C0 «61458 17.86235 0.00000 0.00000
16.32904 15,80L46 ~  =+41458  0.00000 _ _ .41458 . 11.580942 0.00000 0.00000
e me @Tae e e Aaaw T . — i e made S aicomes .

DELTA CP AT DESIRED
cL - 1.00000

»33899
215134
« 08297
« 04008
202637
2« 01582 K] N
«01020 i
«00723 i
« 00568
+ 00475
.00402
+ 00304
» 00119
-.00278
-+01161
-3 03474
023423
«14385
11100
07894
+ 04599
« 02955
«01754
»01109
+ 00779
» 00609
+00509
« 00409
+00234 _
-.00157 ‘
'001102
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15.28387 164.76123 -.414538 0.00000 041458 5.02285 0.00000. 0.00000 -e 0314 ,

SECONDG PLANFORM HOPSESHOE VORTEX DESCRIPTIDNS

~4,86357 -5.02661 -18.066%8 0.00000 .78%62 50.,46919 0.00000 -+34907 2.13932 i

~5.18525 ~3.34609 -18.06458 0.00000 .78542 40,61387 0.00000 -.31416 1.58576

-5.50693 ~5.6£776 =1B.06458 0.00000 .785642 46.61164 0.0C000 -.27925 1.60796

-5.82880 -5.98944 =18.06458 6.00000 +78542 44.64919 0.00000 -.17453 1.82113

-5.1502€ -6.31112 -12,06458 0.60000 .78542 42.11414 0.00000 -.06981 1.8%100

-6.47108 -€.£3280 -18,06458 0.00000 .78562 39.59368 0.00000 0.00000 1.70560

-6.793b64 ~£.65648 -18.06458 0.00000 «78542 36.87512 €.00000 .03491 1.50445

~7.11532 ~7.27616 =1P.06458 0.00000 $78542 33.94863 0.00000 .06981 1.29114

-7.43+99 -7.%9783  -18,06458 0.00000 $78542 30.60623 0.00000 $10672 1.30643

-7.75267 ~7.61651  -18.064538 0.00000 .78542 27.44418 0.00000 .13963 1.23637 .

-£.07C35 -8.24119 =1£.06458 0.000C0 .78542 23.86420 0.00000 .17453 1.1717 o @é

-8.42203 —-P.5£287 -18.06438 0.€0000 +78562 20.07503 0.60000 +20944 1.10504 3

-8.72371 -8.8P455 ~18.06458 0.000€0 .78542 16.06372 0.00000 $24435 1.02823 R

-9.04539 -9.20622 -18.06458 0.00000 .78542 11.94638 0.00000 .27925 «93060 O ==

-9.35706 -9.52790 -18.06458 0.00000 78542 7.66824 0.00000 +31616 « 79270 o

~9.68674 -9,84658 -18,06458 0.00000 .78542 3.30249 0.00000 .34907 . 56648 b=

-2.9500% -3.1R135  =16.49375 ©.00000 $78542 50.46919 0.00000 -+34907 1.41169 O T

-3.40262 ~3.62388  -16.49375 0.0C000 .78542 40.61387 0.00000 -.31616 1.28397 C X

-3.26515 -4.Ct662 =16.49373 0.00000 .78542 46.61144 0.00500 -.27925 1.45752 >0

~4.29769 -4.56P95  -16.49379% 0.00000 .78542 46.64919 ©.00000 -417653 1.78664 Cm

-4.73022 ~4.05140  -16.49375 0.€0000 LTR542 62.11414 0.00000 -.06981 3491435 :!-—

~5.17275% -5.35602 ~16.49375 0,00000 $78542 39.59348 0.00000 0.00000 1.84716 @

-5.61529 -5.83656 ~16.49375 €.00000 78542 36.87512 0.006000 .03491 1.70%580

-6.05782 ~6.27509 -15.49375 0.60000 .78542 33.94863 0.00000 «06981 1.63316

-6.50038 -6.72163  -16.49375 0.00000 $78562 30.80623 0.00000 «10472 1.56963

~6.94239 ~7.16416  =16.49375 0.00C00 $78562 27.44418. 0.00000 ©13963 1.50430

-7.38563 -7.60669  =16.49375 0.€0000 $78562 23.86420 0.000C0 .17453 1.43270

-7.82798 -8.04923 -16,49375 0.000C0 $78562 20.07503 6.00000 +20944 1.35059 !

-2.27050 -8.45176 ~16.49375 0.00000 .78542 16.09372 0.00000 «24435 1.25134 =

-8.71303 -8.93430 -16.49375 0.00000 .78542 11.94638 0.00000 .27925% 1.12341

-9.15%%6 -9.37683 -16.49375 0.00000 $785642 7.66826 ©.00000 31416 «94487

-9.59210 -9.81937 ~16.69375 0.00000 «78562 3.30249 0.00000 +34907 «66311

~1.05660 ~1.33829  -16.92292 0.00000 $78542 50.46919 0.00000 -.34907 .75707 i

~1.61999 -1.90168  =14,92292 0.0006C0 «78542 48.61387 0.00000 -.31416 .97178

-2.18338 —2.46507 -16.92292 0.00000 $78542 46.61144 0.00000 -427925 1.24780 o

~2.74677  ~3,02066  -15,92292 0.00000 «78542 44,44919 0.00000 ~e17453 1.63435 wn

-3.31016 -3,59185 -14.92292 0.00000 .78542 62.11414 6.00000 ~.06981 1,80362 .

-3.87355 ~4,15525 -14,92292 0.00000 .78542 39.59348 0.00000 0.00000 1.7736% i

-4.43694 -4,71864 -14,92292 0.00000 $78542 36.R7512 0.00000 .03491 1.6693% (

-5.00033 -5.28203 -14.92292 0.00000 .78542 33.94863 0.00000 . 06981 1.63229

-5.56372 —5.P6562  ~14,92292 0.00CCO .78542 30.80623 €.00000 +16472 1.59940

-6.12711 -6.4£881  ~14,92292 0.00000 .78562 27.44418 0.00000 $13963 1.55724

~6.69050 -£.97220 -=14.92292 0.00C00 .78542 23.86420 0.00000 < 17453 1.50029

-7.25389 ~7.53559 =14,92292 7.00000 .78562 20,07503 0,00000 20944 1.42458 4
1 -7.81728  -§.06808 _~16.92202 __ 0.00000 _ __.78542  16.09372 0,00000 «26435 1.32440 :
. s b e o e e m s




T e —

~8.38008
-0.946407
-9,.50764%
«84489
16254
".52160
-1.20285
-1.29¢C1¢C
2376354
-3,25%3%9
-3,36784
~4.627C9
-5.31123
-5.,7355%8
-behT7%"R3
=Te354C7
-8.04232
-8.73257
-0,41481
2.73C38
1.94527
1.14017
«22507

- b7 Ch
-2,2721%
~2.08024
~2.£853%
~3.,59C65
~h k3558
~5.35764
~£.1357+
—t.5107¢
-7.71%97
-n,32107
-9.32¢17
4,552
3,7279¢C
2.%3156
1.27253¢%
«95703
«02407
-«9N1R6
=1.82785
~-2.752%21
-3,%27577
-4.42%73
~-5.53149
-6.45745
-7.3313¢1

v s —— ey 6= w i e r—— -

-P. 66237
-9,22576
~-9,7561%
« 50477
~+17648
~o 246373
-1.%24797
~-2.23222
-2.91¢47
-3,40072
-4 .2%498
-4,965%21
~5.£5348%
-6.33770
-7.02165
~7.70520
-B,35044
-9.07649
-9,7589%6
2.3467%3
1.54272
« 73762
~o Lt 748
- 27259
-1.£7769
-2.62279
-3,27790
-6,06300
-4,26£10
~5.72221
-t.50231
-7.317261
~£.11552
~P,02382
-9,72°72
L.15%538
2,2%4492
2.3229¢
1.41360
2705
—-e%3591
~1.32487
-2.25283
-3.214679
-4,16275
-5.05871
“5.954647
-6,62C63

~7.24459

-14.92_72
-14.92292
~14.92292
-13.35208
-13.35208
-13.35208
-13.35208
-13.35208
~13.35208
-13.35208
-12.3520¢
~13.35208
-13.35208
-13.25208
~13.35208
-13.352C8
-13.35208
~13.35208
-13.35208
-11.,78125
-11.78125
-11.78125
~11.7£125
-11.78125
-11.78123
-11.78125
-11.78125
-11.79125
-11.78125
-11.7%125
-11.7€125
-11.78125
-11.72125%
-11.78125%
-11.75125
~10.21042
~10.,21C42
~16.21C42
~-10.21042
~10.21042
-10.21042
-10.21C42
=10.21C42
~10.21042
-1G.21042
-10.,21042
=1C.21C4k2
-10.,21042
-10.21042

0.00000
0.00C00
0.,00600
0.00000
0.00000
0.00000
0.C0CC0
0.00000
0.00000
0.00000
G.00000
0.00000
6.00000
0.C00CO
0.00300
0.0C000
0.00000
0.006C0
0.C00CO
0.60000
0.C00C0
0.00000
0.00C00
0.00000
¢.00000
0.00000
0.00000
€.00000
C.0C0C0
€.G00GOo
0.00CCO
6.C0C00
0.C000D
0.00660
€.00000
0.0¢0GO
0.C0GGC0
c.06000
0.C0000
0.00000
0.00000
0.00000
0.06C00
0.000C0
0.000C0
0.00000
0.C0CCO
0.000C0O
0.000C0

« 785462
78542
78542
«78%42
« 78542
« 78542
« 78542
< 78542
« 78542
78542
«TR542
«TH542
« 78542
«TEEL2
« 785462
« 78542
« 785462
< 78542
78542
« 78542
« 78542
+TR542
78542
78542
+ 78542
«78542
« 78542
« 78542
«78542
« 78542
s TR562
78542
7P562
« 78562
«78542

167€8542
L 78542
. 78542
78542
$ 70542
+ 78542
« 78542
278542
078542
279542
278562
278542
278542

s 78542

11.94538
T.606824
3.30249

504456919

48,61387

46.61144

45,54910

42.11414%

39.59348

36.87512

33.94863

30.20623

27.64418

23.86420

2C.07503

15.09372

11.94638
T.686824
3.30249

50446919

48.61387

46.61144

446,46919

42.11414

39,59358

36.A7512

33,.94863

30.20623

27.446418

23.86420

20.,07503

16.,09372

11.945638
T.66€24
3.30249

50.456919

4R.61387

46.,611464

46,44919

42.11414

39,59348

36.27512

33,65963

30.A0623

27.44418

23.86420

20.07503

16.06372

11.960638

99

0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0,00000
0.00000
0.00000
¢.00000
0.00009
0.00000
¢,00000
€.00000
0.00000
0.00000
0.00000
0.,00000
0.80000
¢.,00000
0.00000
0.¢0600
0,00000
0.60000
0.00000
0.00000
0.c0000
6.006C6
0.00000
0.000C0
0.460000
0.00000
c.0000C
0.00CC0
€.00000
0.00000
0.,00000
0.00000
0.00000
0.00000
0.00000
0.00000
6.00000
0.00000
6.,00000
0.C0000

«2792%
«314186
+34907
‘034907
-+31418
-.27925
'017"53
—~e 06981
0.00060
«03401
«056981
«10472
+»13943
«17453
220944
«24435
«27925
«31416
+34907
-+34907
-31416
~-e27925
-e17453
-.06981
0.0C200
«03491
069861
«10472
«13963
«17453
« 20944
024435
«27925
«31416
*34907
~«34907
—-e31416
-~a27925
—-e17453
~. 08981
0.00000
«03491
«08981
+ 10472
«13963
«1745%3
« 20944
« 26435
»27925

1.18627
«99776
«69498
«23015
«71207

1.06210

1.4R505

1.67984

1.467204

1.58925

157344

1.56104

1.537°0
1.69677
1.43277
1.33982
1.20627
1.01358

.70772
-.19114

49873

«90110
1.364977
1.56282
1.56983
1.50135
1.49002
1.50160
1.49233
1.46451
1.4120%
1.32796
1.20143
1.01175

.70727
-.524679

.32231

.75972
1.22681
1.45222
1.47025%
1.41241
1.42158
1.43611
1.63578
1.41878
1.37663
1.30175
1.18293
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-8,30957
-9.,23353
6.456899
5.42779
4.,39¢£58
3.36237
€.30417
1.2629%
«2217¢
-.81545
-1.88085
~2.9018¢6
-3.94307
-~4,95427
-6,02%48
-7.06¢48
-2.1078¢9
-3.14910
h,28412
7412767
5.97122
4©.81476
3.65831
2.50186
1,3454%1
«1889¢
~e96750
-2.12395
-3.28040
-4.‘3685
-%.59330
-6.764976
~T7:90621
-9.06266
10.18761
8.91020
T7.863299
$.35568
5.07837
3.80108
2052376
1.24045
-.0308¢
-1.30F17
~2.58548
~3.86279
=5.14009
-b.61740
~7.69471

TP - ST Y

~8.77255
~0,460851
5.94839
4.5C71%
3.£45698
2.82677
1.78357
.74238
—.29R85
~1.34005
~2.381206
=3.42246
—~h.,4¢367
-5,50489
-6.54608
-7.58729
-B.62R49
-9.66970
7.70589
6.56944
5.39299
4,23654%
3.08C09
1.92363
« 76718
-+38927
~1e54572
-2.70217
-3.858463
-5.01508
~-6.17153
-7.32798
~8.48643
-9.£4089
9.54899%
B.27164
6.99434
5.71703
4%,43972
3.1h241
1.2P510
«60779
-. 66651
=~1.94682
=3.22413
-4%.50144
-5.77875
~7.05606

-8.33336

-10.21042
-10.,21042

-8.71250
-8.71250
-8.71250
-8.71250
-8.71250
-8.71250
-8.71250
~-B8.71250
~8.71250
-8.71250
-8.71250
-8.71250
'8.71250
-B.71250
-8.71250
-8.71250
=T+21458
=7.21658
~7.21458
=7.21458
=7e21458
-7.21458
-7.21458
=7.21458
’7021458
-7.21458
~T7421458
~T7.21458
-7.21458
-7.21458
~7421458
-7.21458
~5.64375
-5464375
~5.64375
-5.64375
‘506‘375
~5.64375
=5.64375
~5.6437%
-5.64375
~5.64375
~5.,64375
"50 64315
-5.66375
~5.64375

. "5.&"375 .

0.00000
0.0000C
0.00000
0.60000
0.00000
0.00000
0.000€0
¢.00000
0.00000
0.00000
0.0000¢C
0.00000
0.C0000
0.00000
0.00000
0.00000
0.00000
0,00000
0.00000
0.00000
0.00000
0.00000
0.000C0
0.00000
0.00000
0.00000
0.00C00
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
6.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000

- 0.00000 _
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bt
r

,}71250

«78562
« 78542
«71250

e 71250

71250
«71250
«71250
.71250
«71250
«71250

71250
71250

71250
71250
s 71250
#71250
71250
:£70542
“78542
78542
.78542
.78542
.78542
.78542
+78542
;,78542
78542
9E78542
78542
.78542
78542
.78542
.78542
.78542
.78562
.78542
78542
.78542
.78542
.78542
. 78542
78542
.TB542
.78542
.78542
L78542

.78542
78542

———— S

T7.66824

3.30249
50.466919
48.061387
L46.561144
44,44919
42411414
30.59348
36.B7512
33,.94863
30.80623
27.64418
23.86420
20.07503
1¢.09372
11.94638

T.66824

3.30249
50.46919
48,61387
46,61144
46,44919
42.11414
39,59348
36.87512
33.94863
30.80623
2T7.4464418
23.86420
20,07503
16.09372
11.94638

T.66824

3.30249
50.46919
48.,61387
46461144
44.44919
©2.11414
39.59348
36.,87512
33.94863
30.80623
27.44418
23,86420
20.07503
16.09372
11.94638

T.66824

:
0.00000
0.00000
0.C0000
0.00000
0,00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.,00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.,00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.,00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000

231416

) P3£907

34907
«31416
«2792%

*017‘53
-« 06981
0.000600

«03491
06981
«10472
«13963
«17453
« 20944
«24435
27925
«31416
«34907

-e34907
-+31416
-e 27925
~e17453
-+ 06981
0.00000

«03491
=« 06981
«104672
«139063
«17453
« 20944
e 24435
«27925
«31416
«34907

-.34907
=+314106
—e27925
‘-17453
-« 06981
0.00000

« 03491
« 06981
«10472
«13963
«17453
«20944%
«24435
«27925

'-31416

« 99950

«70036
-+ 77856

«18094

«63887
1.117646
1.35138
1.3770¢6
1.32752
1.3453¢
1.36661
1.37715
1.3¢917
1.33589
1.260949
1.15880
«98261

«69076
~.93659

«05363

« 51731
1.00493
1,24757
1.28183
1.24039
1.26626
1.29568
1.3144%
1431466
1.28948
1.23104
1.12816

« 96075

«57851
~. 96598
=-.05104

+«39077

87653
1.12685
1.17122
1.13958
1.17450
1.21245
1.23950
1.24782
1.23055
1.17993
1.08538
«92834%

2
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| o
[e e}
-— ——"\ k]
-8.97202  -9.51C67  -5.64373% 0.00000 78542 3.30249 0.00000 34907 +66059
12.09109  11.39201  -4,07292 0.00000 +78542  50.46919 0.00000 -434907 -.88248
10.69293 9.99385  -4.07292 0.00000 78542  48.61387 0.00000 -.31416 -.12723
9.2947¢6 8.26568 ~4.07292 0.00000 « 78542 Lé.61144 0.00000 -~ 27925 024654
7.89¢60 7.19752 -46.,07292 0.00000 « 78542 44.44919 0.00000 ~e17453 271428
6,498%3 5,79935 -4,07292 0.00000 « 78542 42.11414 0.00000 -+006981 «97489
5.10027 4.40116¢  -4.07292 0.00000 .78542  39.503438 0.00000 0.0000 1.03848
3.70211 3.00302  -4.07292 0.00000 «78542  36.87512 0.00000 03491 1.02231
2.30394 1.60485  -4,07292 0.00000 <78542  33.94863 0.00000 « 06981 1.06856
90578 .206%9  ~4.07292 0.00000 .78542  30,80623 0.60000 210472 1.11588
-.492390  ~1.16147  -4.07292 0.00000 .78542  27.44418 0.00C00 13963 1.15151
~1.89C55  =2.5F984  =4.07292 0.€0000 <78542  23.86420 0.00000 17453 1.16797
~3.28872  =3.G€780  -4.07292 0.00000 .78542  20.07503 0.00000 <2094 4 1.15832
-4.6%68%  -5,32596  -4.07292 0.00000 .78542  16.09372 0.00000 «24435 1.11485
-6.09505  ~-6.78413  -4.07292 0.00060 .78542  11.94638 0.00000 .27925 1.02776
~7.48321  -B.18229  -4.07292 0.00000 .7851§ « 7266824 0.00000 «31416 88134
-R.82138  -0.58066  ~4.07292 0.00000 7854 3.30249 0.00000 +34907 63437
13.59056 12,8341  =-2.84375 0.00000 .44375  |50.46919 0.00000 -.34907 -.49926
12.08783  11.34146  =2,84375 0.00000 44375 R.61387 0.00000 -+31416 ~.15629 or
10.595¢9 9.84872  -2.84375 0.00000 «44375 6461144 0.00000 -.27925 10189 L7
9.10236 8.35509  -2,84375 0.00000 44375 4.44919 0.00000 -.17453 .50716 B
7.60562 6.85726  -2.84375 0.00000 44375 2.11414 0400000 -.06981 $77272 O 15
£.11689 5.37052  -2.84375 0.00000 44375 t 9.59348 0.00C00 €.00000 87652 O%
4.62416 3.87776  -2.84375 0.00000 44375 6.87512 0.00000 03491 .89710 o -
3.13162 2.38505  -2.84375 0.00000 «44375  [33.94863 0.60000 06981 95818 o
1.53850 59232 -2.84375 0.€0000 «46375 0.80623 0.00000 .10472 1.01443 232
14595 -.£0061  -2.84375 0.0C000 44375 7.44418 0.00000 12663 1.05667 o
-1.34878  -2.09315  -2.84375 0.00C00 44375 3.86420 0.00000 417453 1.07842 rm
-2.83851  -3,5K588  -2,86375 0.00000 .44375 0.07503 0.00000 +20944 1.07321 iz
-4.3322%  -5.0766)  -2.84375 0.00000 44375 6.09372 0.00000 24435 1.03372 @
~5.82498  =6,57135  -2.84375 0.€0000 «44375  11.94638 0.00000 27925 . 95099
-7.31772  -8.0£408  -2.8437% 0.00000 44375 7.66824 0.00000 31416 .81217
-8.81045  -9,55482  -2,84375 0.0£500 44375 3.30249 0.00000 34907 58942
14.11829  13.35684  -1.€1458 6,09700 cTR562 €. 00000 0.00000 0.000C0 -.11563
12.59141  11.82797  -1.61458 0.50520 78542 0.€0000 0.00000 0.00000 -.10982
11.06453  1C,3C100  -1,61458 0.50.20 78542 | 0.00000 0.00000 0.00000 +03165
9.53766 B.77622  ~-1.£1458 0.00000 -78542 | 0.00000 0.00000 0.00000 25555
8.01078 7.26734  =1.61458 0.00000 78542 9.00000 0.£0000 0.00000 47888
6.4330] 5.72C47  -1.61458 0.00000 78542 0.00000 0.00000 €.00000 164194
.95703 4,19359  -1.,61458 0.00000 +78562 0.00000 0.00C00 0.00000 $74377
3.4301¢ 2.66672  -1.61458 0.00000 78542 0.02000 0.00000 0.00000 82094
1.50328 1.13986 -1.61458 0.00900 78542 0.00000 0.00000 0.000C0 88387
.27¢8) -.38703  -1.61458 0.00000 78542 0.00000 6.00600 0.06000 93022
~1.150%7  -1.61391  -1.61458 0.00000 78542 0.00000 0.00000 0.00000 +95522
=2.67736  =3,64078  ~1.61458 0.00000 78542 0.00000 0.00000 0.00000 <95287
~4.20622  -4,G£756  -1.61458 0.000060 . 78562 0.00000 0.00000 0.060000 91604
~5.73100  -6.49453  =-1.616458 0.00000 $78542 0.00000 0.00000 0.00000 +83618
~7.25797  -8.07141  ~1.61458 0.000C0 <7852 0.00000 0.00000 0.00000 $70248
e -6.734%  -9,54828  ~1.61458 0.00000 __ _.78542  0,00000 0.00000 0.00000 50179
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THIRD

14.11823
12.59141
11.06453
9.53765»
8.01078
6.48391
$.,95703
3.4301s
1.90228
«375641
-1.15C47
=2.6773%
~6.20422
-5.,73109
-7025797
-8.78484

=21.53254
-21.¢69661
-21.886067
-22.02474
-22.18880
-22.35%287
-22.51694
-22.68100
-22.846%07
-23.00913
-23.17320
-23.33727
-23.50133
-23.66540
-23.82948
-23,99353
-19.70075
=19.965%545
-20.23014
-20.59584
~20.7595%4%
-21.02426
-21.28€93
=21.55363
-21.81233
-22.08303
=22.34772
=22.512462
-22.87712
-23.14181

13.33484
11.82797
10.30109
B, 77422
T.24734
5.72047
4,19359
2.66672
1.13984
-.38703
-1.,91391
=-3.44078
-4,G8766

-6.49453

-8.02161
-9.54828

~21.61437
-21.77844
-21.94271
-22.10677
-22.27084
-22.463490
~22459897
-22.76303
-22.92710
-23.09117
-23.255%23
-23,41930
-23.5833¢6
=23.74743
-23,91150
-24,07556
-19.83310
-20,05780
-20.30249
-20.62719
=20.89189
~21.15659
-21,42128
-21.6FP596
-21.950¢8
-22.21537
-22.480607
’2207“77
-23.00647

-23.27416

-. 41458
-.41458
~e4%1458
-:414658
-.41:38
-e k1458
414538
-ab1458
-.‘1‘58
=+41458
-.61458
~e41658
-.‘1“58
-.41438
-s41458
-24%1458

-7.214658
-T.21658
-7.216458
-T.21458
-7.21458
~7.21458
-7.21458
-7.21458
-7.21458
~7.21458
-7.21458
-7.21458
~T7.21458
~7,21458
-7.21458
=T7.21458
~5.64375
-5.64375
-95.064375
-5,64375
~5.64375
~5.64375
-%.64375
~5.64375
-5.64375
-5,64375
~5.64375
-5.64375
’5.6‘375
-5.66375

0.00000
0.00000
0.00000
0.00000
0.00000
0,00000
0.,00000
0.C0000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.000C0
0.00000

PLANFORM HORSFSHOE VORTEX DESCRIPTIONS

C.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.C0000
0.00000
0.00C00
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0,00000
10,0000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
£.00000
0.00000
0.00000
0.L0000

___0.c0000

2414658
061458
«414658
041458
41458

41458

«41458
241458
« 41458
+h1458
+41458
«%£1458
e41458
«b1458

+41458

«41458

+78542
o 78542
;78542
1070542
m.785~z
M.78542
78542
. 78542
.78542
278542
« 78542
«78542
«78542
$ 78542
.78542
«78542
-78542
« 78542
+ 78542
278542
o 78542
«78542
« 78542
« 78542
.78542
« 78542
78542
.78542
78542

78542

0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.60200
0.00000

0.00000

0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000

49,38561
47.77979
45-.06826
44,24362
42.29935
40.22503

38,01660

35,6866062
33,16972
30.52210
27.72203
26.77048
21.67175
18.43399
15.06963
11.59556
49.38561
47.77979
46.06826
44.24362
42,2923
40.2.503
38.01600
35.66662
33.16972
30452219
27.72203
24.77048
21.67175

18.43399

0.00000
0.00000
0.,00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.,00000
0.00000
0.00000
0.00000
0.00000
0,00000
G.00000

6.00000
0.00000
3.00000
0.00000
0.00000
0.60000
0.00000
06.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.,00000
0.00000
0,00000
0,00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000

0.00000:

0.00000
0.00000

0.00000
0.,00000
0.00000
0.00000
0.00000
¢.00000
0,00C00
0.06000
0.00000
0,00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000

0,00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0,00000
¢, 00000
0,00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0. 00000
0.00000
0.00000
J.00000
0.06000
0.00000
0.00000
0.00000
0. 00000
0.00000C
0.00000
0.00000

sk b vkt L e L ol e

-.08715
~.08154
«06113
«23990
244645
«60752
271618
+79508
<86097
«90751
«93261
«62990
.89304
.81352
+68152
«48994

~-4.22262
~2.09598
~1.54912
-1.2%953
-1.06081
-+ 30296
~e 76734
-s64824
-«54402
-e45322
-e37411
-.30‘96
—+24390
-«18900
-+13751
=«08399
-3.2071¢
~1.5945¢0
=1+18345
~e 96907
-e82655
-« 72034
~+$63539
~+56323
'-‘9867
~e43848
~¢38073
-.32657
—.2695%
-e2153¢%
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-23.40651
-23,067121
-17.8689¢6
~18.25429
-18,%9952
-18,964935
-19.33027
-~19.59540
-20.06093
~20.42762¢
-20.79159
-21,15¢92
-21.%52225
-21.887%8
-22.25290
-22.615213
-22.991%4
~-23.36¢E89
-1¢,.43%59
=-15.87667
-17.32374
-17.76781
‘1”02129“
-18.£5596
-19,10¢02
~-19.%4610
-19,93817
-20.4322¢
~20.87¢632
-21.32039
-21.764406
-22.20853
-22.%5261
-23.0986%
-10.1398%
-10.87922
-11.21859
=12.65797
-13,4373%
-14,33672
-15.176090
-1¢.,01547
-14,85486
1769422
-1#.53359
-16.37297
-20.21236
~-21,05172
~-21.,89109

-23.53886
-23.80356
-19.05162
-18.41695
~18.78228
-19,14761

-19.51294
~19.87827
-20.24360
-20.6CR92
=20.67425
-21.33658
-21.70491
-22.07024
-22.%3557
-22.86090
~-23.16823
~23.5315%55
-16.£5763
~17.10170
-17.546577
~17.59985
-18.43202
~18.87799
-19,32206
=19.78¢,14%
-20.21021
-20.65%428
-21.0683%
=21.54243
~21.986%0
-22.43C%7
~22.87464
-23.31R72
~10,55953
-11.39F9]
-12.22828
-13.07760
-13,.91703
-14,7586461
~15.55578
-16.¢3515
-17.27653
-18.11301
~16.¢5328
~16,70206
-20.63203
~21.47141

-22+31078

-5.64375
~5.564375
~-4.07292
-4.07292
~4.,07292
~4.07292
-4.07292
-4.07292
~4.07292
-4,07292
-4.,07292
~4,07292
-6.07292
-4.07292
~4,07292
-4,07292
-4,07292
-4.07292
-2.R4375
-2.84375
-2.84375
—2.64375
-2.B84375
-2.84375
-2.84375
-2.86375
~2.B84375
-2.84375
-2.84375
~2.84375
~2.84375
-2.84375
~2.8%4375
-2.84375
-1.61458
-1l.614658
=1.£1458
-1.61658
~1.61458
-1.£1658
-1.614658
~1.61458
-1.61458
-1.61458
~1.61458
*1.61658
-1l.61458
~1.h1458
-1.61458

0.00000
0.00000
0.00300
0.00000C
0.,00000
0.00000
0.000C0
0.0000C0
0.00000
0.00000
0.00G00
0,0000C0
0.000C0
0,00000
0.00000
0.C0000
0.00000
0,00000
0,00000
0.00000
0.00000
0.00000
0.000C0
0.00000
0.0000%
0.0007°0
0.060G0
0.00000
0.00000
0.00000
0,00000
0.C0000
0.00000
0.00000
0.C00¢C0
0.000C0
€.00000
0.000C0
0.C0000
0.060C0
0.,00000
0.,000C0
0.00000
0.CC0CO
C.00000
0.000C0
¢.00000
0.00000

 0.00000

278542
« 78542
« 78542
« 78542
e 78542
+ 78542
276542
« 78542
« 78542
« 78542
- 78542
78542
» 78542
78542
« 78542
278542
+ 78542
« 78542
«44375
«44375
«64375
244375
o 44375
+44375
«446375
e 44375
044375
+ %4375
064375
«44375
«44375
«H6375
+44375
044375
78542
« 78542
278562
« 78542
78542
278542
«78562
« 78542
« 78542
« 78542
« 78542
« 78542
« 78562
« 78542
78542

A

15,06963
11.59%56
49.38561
47.77979
46,06826
64,26362
42.29835
%0.22503
38,01660
35.66662
33.16972
30,52210
27.72203
24,77048
21.67175
16.43399
15.06943
11.59556
49,38561
4£7.77979
46.06826
44.24362
42,29835
40.22503
38,01660
35.66662
33,16972
30.52210
27.72203
24.77048
21.67175
18.43399
15.06963
11.59556
0.00000
0.00000
0.00000
0.00000
0.00000
0.006500
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00Cc00

3
]

et

0.00000
0.00000
0.00000
€.00000
0.,00000
0.00000
0.00000
0.00000
0.00000
0.C0000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.,00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0,00000
0.00000
0.00000
0.00000
6.00000
0.00C00
0.00000
0.00000
0.00000
0.00000
0.,00000
0.00C00
0.000600
0.00000
0.00000
G.00000
0.00000

+»00000
«00000

T v g e o, s el T ey

0.00000
0.06000
0,00000
0.00000
0.00000
0.20000
0.00000
0.00000
0.00000
0. 00000

0.006000

0.000G0
0.00000
0.C00C0
0.00000
0.00000
C.00000
0.00000
0.00000
0.00C00
0, 00000
0,00000
0.00000
0.00000
0.00000
c. 00000
0.00000
0.00000
0.00000
0.00000
0.00000
0. 00000
0.006000
0,00000
0, 00000
0. 00000
0.00000
0.00000
0.00000
0.30000
0.00000
0.00000
0.00000
0.00C00
0.00000
0.00000
0.00000
0.00000
0.00000

-+16039
-.09968
-2.23893
~.83377 i
-s 69583

- 6085%

~s 54482

-+49330

-.44818

~.4063%

-+36603

-.32597

-+28539

~e24346

‘.19954 .
-.15201 -t
-e09619 R
-1.11645% ~E
-+ 81758 D
=+ 52468 L4
-+48970 -
~eh6419 Lt
‘0*2325 N :
~-.38825% 2
~s36527 .= T
-.33870 w35
"031277

-e28537

-.22253

~-+17972
-u14478
-,08960
227345
«15516
«10027
06278
+63107
-, 00426
-.£6031
~e17528
~e26324
-+29950
-.30477
-.29082
-e263646

-.22519 J

-a17562 ,
[ R |
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~22.73047 -23.15016 ~1.61458
-10.,139”74 -10.5%953 -.41458
-10.97922 ~11.39891 -.41658
'11.81859 '1?023828 ‘.‘1558
~12.65797 ~13.0776% -e61658
~13.49734 ~-13.91703 -s414658
~16.33672 ~14.756%1 —e%1458
-15.17609 ~15.59578 ~eb1458
-16.01%47 -=16.43%518 ~e %1458
~16,95404  ~17.,27453 —e41458
-17.60¢22 ~-18.11391 ~e41458
T -18.5%335¢ -18,95328 -.41458
“ -19.37297  ~19.79266 —e41458
}l—zc.zlza« -20.63203 —eb14658
1-21,05172 -21.47141 ~e%1458
-21.89109 ~22.31078 —e42458
-22.73047 =-23.1%5016 -e41458
£F. CHORD € AVERAGE TRUE AREA
13,44000 20.63901 778.09050

iy
W\

|

i}l;!h

|

0.00000
0.00000
6.,00000
0.,00000
0.00000
¢.00000
0,00000
0.00000
0.00000
0,00000
0,00000
0.00000
0,00000
¢.C0000
0.00000
0.,00020
0.00000

REFERENCE AREA

506,69000

e e+ e L

«785642
241458
241458
»61658
0414658
«41458
«61658
«41658
oh14658
01458
«%1458
«41458
«41458
1458
«%1458
41458
+41458

18,85

p

12

000

s @Y W o S e

0.00000 0.00000
0.00000 0.00000
0,00000 0.00000
0.00000 0.00000
0.00000 0.00000
0,00000 0.,00000
9,.,00000 0.00000
0.00000 0.,00000
0.00000 0.00000
6.00000 0.00000
0.00000 0.00000
0.,00000 0.00000
0.00300 0.£0000
0,00000 0.00000
0.00000 0.00000
6.00C00 0.00000
0.00000 0.00000
REF. AR
2.80505

0.00000
0,00000
0.00000
0.00002
$.00000
0.0C000
0.00000
0.000600
0.00000
0.0C000
c.00000
0.£0000
£.C000C0
0,00000
0.00000
€.C0000
0,00000

TRUE AR

1.826064

~e¢11169
«306279
$17962
-11691
-07308
«03578
-+ 00535
-+ 06355
’01‘831
~-422231
=e26369
-e 27672
-e26938
- 24707
~e21249
’016631

BACH NUMBER

« 85000

1L
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COMPLETE CONFIGURATION WING=BODY CHAPACTERISTICS
LIFT INDUCED DRAG (FAR FIFLD SOLUTION)
DESIRED Ct COFPUTED ALPHA cLiwB) CDI AT CLUWB) COI/ICLIVB)#52)
i (1/PT%4% REF) = ,11348)
1.00000 3.63853 1.07077 .13685 .11926
0O0
i “ n
COMPLETE COMFIGUPATION CHMARACTERISTICS oo ;
O - :
€L ALPHA CLUTWISTY ALPHA AT CL=D Y cp crsct cun o ;i ;
PEP PADIAN.  PER DEGPEE 3 r !
3.9¢£76 .05923 +74830  ~10,80845 j-.02753 .16118 -~.2%611 O T :
c» -
FIRST PLANFORY $11724 +€0205 -.00155 $76%12 | -.06159 z 2] }
SECCND PLANFCRN 3.78155 06545 «83209 -12.67438 —e66647 3 o !
[
- THI®D  PLANFDLN .CE797 +00156 ~.08223 53.5586¢ ~+15108 ‘
) ;
ADDITIONAL LOADING *
WITH CL BASED ON S{TRUE) -AT CL DES~

i LOAD DUE  ADD. 10AD AT BASIC LOAD  SPAN LOAD AT ¥ LOCATION DF ,
P STaTION 2v/8 SL COEF CL RATIO ¢ RPATIO TO TWIST  CLe  .7483C AT CL=0 DESIPED CL  LOCAL CENT o8 :
FIRST PLANFORM SPAN LDAD DISTRIRUTION :
1 ~.08589 «22007 «31384 .76123 -.00766 «10724 ~.11490 .62341 28.46212 ;
2 -e02199 .25499 231470 +81625 -.00863 .12425 -.132¢8 .0331% 29.22400 !
SECOND PLANFORM SPAN LOAD DISTPIBUTION ;
z 3 ~.5%233 .63286 1.7349¢ 024937 .26799 .21683 «0571¢ .33890 ~6.8%2%4 '

’ & -+sR75C9 et232¢7 1.P6414 «34307 «3BERY9 «3N8320 07880 49056 -5.981C8

i 5 ~.708187 «77153 1.76548 L43678 LatR07 .27598 .06212 .59653 ~5,173%%

: ¢ -.702133 L£7819 1.£5555 e53045 .52908 .42793 «10116 67201 -4.42682

7 -.t2200 .9£343 1.56361 626415 «ST5E9 L46967 $16642 .72380 -3.75111
e —.54147 1.03243 1.43826 .71783 61098 +50310 .107¢e8 .780620 -3,137¢7 .

9 -.48220 1.086¢4 1.34622 .£0719 c63664 .52551 .10513 .8127% -2.610¢6
1¢ -, 315274 1.13¢%8 1.26152 $29¢52 .£4285 .55112 .05773 483422 -2,1%5582 i
: 11 -.25%49 1.14670 1.17822 «99621 it 5148 .5£P52 «0E264 .94269 -1.706%3 ;

12 -.21897 1.15307 1.10672 1.08300 “1.63514 «58137 .05682 .83274 -1.25982

13 -.1%5C38 1.20792 1.64382  1.15721 Le02e% e5PRA] .01384 .80063 ~ 7F0EB
1a -.CB%ss .65071 24374 {[,1.16368 .53385 C4E6HS +06699 «69735 -.582¢80 )
: -.52199 LGET48 L£1728 1.18368 052119 V47141 .04978 57975 -.54026 ‘

. X A e TR :
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16 -.31827%
17 -.2994)
18 -.21607
19 ~.15088
20 -.08583
21 ~+02199

e —— e+ e ——

03479
«562835
.C5582
.£2910
06115
06178

THIRD

227357
+23558
.19710
«1716F
«09302
09494

PLANFORM SPAN LOAD DISTRISBUTION

«12719
.20520
.28321
+35%42¢
65071
«65071

-e12365
-.16294
~.16936
‘01"302
-.07313
~.06189

«01¢96
.02355
02720
«32880
«02980
«£3010

-e14060
~«18630
-«17182
-.10293
-+06199

-~e11793 -22.09613
-+15502 -20.721¢2
~«16021 -19.4080%
-+13333 -18.468952
-.06310 ~22.15751
-.0517¢ —=23.4%5778

=4
38
=
of |
- F
Pe) i
X
cR
3z

~3
(98]
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AERDDYNAMIC CHARACTERISTICS FOR CAKBERED AND TWISTED WINGS
WITH VORTEX LIFT AT VARIDOUS ANGLES OF ATTACK

ALITZND ¥0Od 40
S| 3DVd TYNIDIIO

PLANFORM 1 HaS LEADING EDGE VORTEX FLOW ASSUMED FRQOM 0.,00000 TC 0,00000
AND ATTACHED FLCW ELSEWHERE ACROSS THE SPAN

1
PLANFORM 2 HAS LEADIKG EDEE VORTEX FLOW ASSUMED FRO™ 0,00000 70 0,00000
AND ATTACHED FLOW ELSEWHEDE ACPOSS THE SPAN
{ ‘
! i
PLANFCR® 3 ¥8S LEADING EDGE VORTEX FLOW ASSUMED FROM 0.00000 1O 0.00000
AND ATTACHED FLOW ELSEWHERE ACROSS THE SPAN

ZERO PERCENT LEADING EDGE SUCTION ASSUMED




(CH*C#22)/ (CAVE*CREF)

- - - - SN —
o e e e e e ———
ANGLEHDF ATTACK = -10,00000 DEGREES
SECTICNAL CHARACTERISTICS
STATION 2Y78 CL*C/CAVE CD*CICAVE
OISTRIBUTIONS FOR THE FIRST PLANFORM
1 -. 08563 ~e11549 «02036
2 ~e02199 ~«11549 «02036
FIRST PLANFORM CHARACTERISTICS
cL - ~e01364% D = «00241 CH =
DISTYRIBUTIDNS FDP THE SECOND PLANFDRM
3 —+53823 « 08980 «02958
4 -.27500 «13079 « 04775
5 -, 79167 .15916 «0638%
-3 =+70833 +18125 207963
7 —.€2500 +19787 «09517
8 -.5‘1ﬁ7 -20883 011037
9 ~+46220 21294 «12450
10 —38274 20981 «13797
11 =+29940 «19170 «15102
12 -.21607 e 14549 «146306
13 ~+15086 «11567 «10586
14 —+08565 009672 02673
15 -.02199 « 07987 -+02936
SECOND PLANFORM CHARACTERISTICS
CL = 24531 cD = 13695 cH =
ODISTYRIBUTIONS FOR THE THIRD PLANFORM
1e -.38274 —«146480 +02553
17 -0299‘0 -.17263 «03044
19 ~e21607 ~+18050 .03183
19 -+15086 -¢15156 02672
e 20 . =.08565 e _=e11295 01992

C e ke s e -

ABOUT C,.G,

~e22276
‘022276

-+02631

-+06298
- 00564
-¢12366
-+15040
-.17887
-.20909
=+23990
~e27257
~+30884
~a34824
~+28889
-+236%8

-+32995

CL VORY LE®C/CAVE

0.00000
0.00000

0,00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.,00000
0.00000
0.00000
0.60000
0.00000
0.00000

0.002000
C.r2000
0.00000
0.00000
0.00000
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21 ~+02199 -+08149 «01437 «12933 ©.00000
THIRD PLANFORM CHARACTERISTICS )
CL = -+ 08700 D = +01534 [ ] «13072 P
I| )
TOTAL CHARACTERISTICS
L = 014467 CO = +«15470 CH = ~e22553
i i!
O
S8
v
o2
i
]
DT
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; ANGLE OF ATTACK = C.00000 DEGREES
SECTICNAL CHARACTERISTICS

STATION 2v/8 CL*C/CAVE CD*C/CAVE (CHM*C*32) /(CAVESCREF)
ABOUT C.G.
DISTRIBUYIONS FOR THE FIRST PLANFORM
1 ~+08565 -.00840 0.00000 -«00905
2 -.02199 -.00840 0.00000 =+00905

1
FIRST PLANFORM CHARACTERISTICS

cL = -+ 00099 CD = 0.00000 CH = -+00107
DISTRIBUTIONS FOR THE SECOND PLANFORPM )
3 = ~-+95833 «26150 «01035 ~e13921
4 -.273%00 «38468 .02855 -~«18353
5 ~+79167 «46581 « 06679 ~«19909
] -.70833 «52801 «0¢495 ~.20236
7 -.52500 «3765%59 08266 =+19857
8 ~e561¢7 «561385 09970 -+19082
9 -+4£220 «63062 11510 ~-.18178
10 -+38274 +865631 «12898 -¢17210
11 ~e29940 +65815 «14066 ~e16147
12 ~:21607 »63605 «14866¢6 —~e14854
13 ~e13088 «59499 «06993. -e12776
14 -.08565 549820 «03638 ~.10384
13 -.02199 «51558 =~+«01269 -.08329
SECOND PLANFORM CHARACTERISTICS
L = ~»83549 €D = «12111 ctH = ~e25403
DISTRIBUTIONS FOR THE THIRD PLANFORM
16 ~+38274 -«13273 0.00000 «21960
17 -.29940 -.15673 0.00000 «24130
18 -.21607 -»16133 0.00000 «23376
19 =+15CF8 ~¢12992 0.00000 «18200

2¢c ~.085¢5 -.08920 €.00000 »12911

rm— e e - PR - - m—————— ————— . ——

P P T PO R

CL VORY LE#C/CAVE

0.00000
0.00000

0.00000
0.00000
0.00000
0.00000
¢.00000
0.00000
0.00C00
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000

0.00000
0.00000
0.00000
0. 00000
0.00000

T
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-.021%9 ~e 05525 0.00000 «09812 0.00000 B
THIRD PLANFORNM CHARACTERISTICS
-.C7%31 CD = 0.00000 CH a «11280
TOTAL CHARACTEZRISTICS
«75919 CD = «12111 cH = -e14230
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STATION

LV

-
QOB NOCWUIW

11
12
13
1
15

16
1?7
12

9

. 20

cL

cL

2Y/8

DISTRIBUTIDNS FOR THE FIRST

-.08565
--02199

.01172

DISTRIBUTIONS FOR THE SECOMND

-.65833
-.79167
_t7°833
-.862500
-~ 54167
—246220
~+38274
-~.29940
-.21607
-e¢15084%
=.08565

DISTRIBUTIONS

-e38274
-'2Q0‘°
-.21607
-+08565

FIRST

ANGLE OF ATTACK =

CL*C/CAVE

«09919
«09919

o =

«46323
«66830
« 79896
+89724
«97322

1.03213

1.07662
1.103%6
1.11880
1.11678
1.05537

«97701

«91759

€D =
FOR THE

-+11265
-013l37
"0132‘3
-e10044

. ..—e06008

U et

|
SECTIONAL CHARACTERISTICS
(CHMAC#42) 7/ {CAVESCREF)

CO*C/CAVE

PLANFORM

«01749
«01749

PLANFORM CHARACTERISTICS

.00207
PLANFORNM

| ,04605
«09159
.12972
.16393
+22309
«26751
26002
W26875
229802
+25809
.19964
$15225

SECOND PLANFDRM CHARACTERISTICS

«30227
THIRD PLANFORM

-.01984
-.02316
~-.02335
-.01771
-.01059

10.00000 DEGREES

ABUUT C.6.

CM =

ch e

«20493
«20493

«02421

-.22326
~e27439
—~+27250
-:2~$43
-.2057}
-+15620
-+10463
-.05113
«C0564
« 06204
«09205
09316
«06985

~e18293

18913
.20534
13494
«16446
409355

0.00000
9.00000

0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00C00
0.00000
0.00000
0.00000

0.00000
0.00000
0.00000
0.00000
0.00000

CL VORT LE*C/CAVE
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e Qe e
21 -+02199 =.02762 =«00487 «06372
THIRD PLANFORM CHARACTERISTICS
L -.035900 cD = ~+01042 CH = a09143
TOTAL CHARACTERISTICS
ctL 1.3891¢ D = «29391 CH = - 04729

0.00000

vnd ¥ood 40
$'|L REYd TYNIDIO
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ANGLE OF

ATTACK = 20.00000 DEGREES

SECTIONAL CHARACTERISTICS

STATION. 2v/n CLACICAVE COFC/C NS (CHAC#32) /{CAVE*CREF)
| ABOUT €.G.
DISTRIBUTIONS FOR THE FIRST PLANFORM
1 -.08585 218507 06736 .39338
2 -.02199 .18507 .06736 .39338
FIRST PLANFOPM CHARACTERISTICS
cL .02186 cD = .00796 CH = < 04647
DISTRIBUTIONS FOR THE SECOMD PLANFORM
3 -.95833 .65734 214712 30534
4 -.87500 +92692 J25445 -.35743
5 -.79187 1.0929% «31671 —e33441
IS -.70833 1.21498 I7T17 27714
7 -.62500 1.30726 +62901 ~.19932
(] -e56167 137785 +67420 -.10933
° -.56220 1.42849 .51216 ~+01775
10 - 30274 1,46322 254477 .07568
11 -.29940 1.48269 .57230 $17254
12 -.21607 1.48355 .59485 .25643
13 -.15086 1.39913 .55247 .29957
14 -.08565 1.28799 +48568 .27856
15 -.02199 1.20178 +63152 +20408
SECOND PLANFCRM CHARACTERISTICS
cL = 1.92505 o = «66592 cH - -.06757
DISTRIBUTIONS FOR THE THIRD PLANFORM
16 -.38276 -.08837 -.03216 «15536
17 -+29940 -.10139 ~+03690 «16607
18 -.21607 -.09935 -.03616 .15337
19 -.15086 -.06888 -.02507 .10566
20 -.08%65  _ ___ o _=e03136 _ ____ . . =.01141 405819

]

R = i i .

S = o o -

v e

CL VORT LE®*C/CAVE

0.00000
0.060000

0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00090
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000

0.00000
0.00600
0.00000
0.00000
0.00000
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¥
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18
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21 -.02199 -.00137 -.00050 .03038 0.00000
|
THIRD PLANFORM CHARACTERISTICS
CL = -, 04143 CD » -+.01509 Ch = « 06907 !
TOTAL CHARACTEFRISTICS R
cL - 1.90544 D - 65878 " M. 04797 :
{
i
i
! o
52
1 8 E
X 1
| . of !
3 vE
Lol ] !
SE
rm !
31 j
!
i
.
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ANGLE OF ATTACK = 30.00000 DEGREES

iy
| <EcTIONAL CHARACTERISTICS

Sty
ST TlON"'l l i 2Y/8 CL*C/CAVE CO*C/CAVE (CHCH92) JICAVE*CREF)
ABOUT CoGe
DISTRIBUTIONS FOR THE FIRSY PLANFORM
1 -+08565 .23271 «13436 +53363
2 -+02199 .23271 »134%36 «53383

FIRST PLANFORM CHARACTEPISTICS

cL = «02749 CD - 01587 cH - «06304
N
DISTRIBUTIONS FOP THE SECOND PLANFORM
3 -.95833 «B0422 «30455 -e37557
4 ~.87500 1.10708 «46726 —e42229
S ~«791¢7 1.28638 « 37944 -.37677
® -.70833 1.61432 «66917 ~-+29016
7 - 82500 1.50784 + 74309 ~e17952
8 -e561067 1.57726 «80554 ~+055%32
9 -, 45220 1.823526 «85660 - . 06884
10 -.38274 1.65591 «89937 «59343
11 =+29940 1.66992 «93507 «31953
12 -+21607 1.65913 « 96686 41767
13 -.1508% 1.55366 «91122 46757
15 ~,02199 1.31037 « 15682 «30351

SECOND PLANFORM CHARACTERISTICS

cL = 2.19798 cp = 1.13933 M - .02130
DISTRIBUTIONS FOR THE THIRD PLANFORNM
16 ! -.3827% -.06375 -.03680 «12147
17 ~.299460 -.07160 ~.04134 212722
1t -.21607 ~.06748 -.03398 .11313
19 ~415086 -.04051 -.02339 .06955

0 . —e08565 . -.0080% e . —e004¢4 02673

[ .- —

0.00000
0.00G00

0.00000
0.00000
0.000C0
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000C
0.00000
0.00000
0.00000

0.00000
0.G0C00
0,00000
0.00000
0.00000

CL VORY LE*C/CAVE

A..LHVH?) b LR ST A
el ITYd
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£8

3
i
1
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21

-+02199
L}
CL = -+ 02540
CL = i 2420007

i il e il b

o -
[ty
- — A Ty — ™ B Rag o YT S T T e vy
.01779 I .01027 «00166 0.00000
THIRD PLANFORM CHARACTERISTICS
o = -.01%6¢ cH - .04703 ‘
TOTAL cmucrensnc‘s
€D = 1.14053 cM - .13227 o0
ma
RN
oz
op
20
oo
22
)
m :lii




ANGLE OF ATTACK = 40.00000 DEGREES }

SECTIDNAL CHARACTERISTICS

STATION 2v/8 CL$C/CAVE CD*C/CAVE {CMFC*#22) /LCAVE*CREF) CL VORT LE*C/CAYE
i ABOUT C.G.
H 4
L}
DISTRIBUYIONS FOR THE FIRST PLANFOPM
1 -.08%565 «23549 .19760 «60880 0.00000
|2 -.02199 | 23549 «19760 «60880 0.00000
1 bl .

FIRST PLANFORM CHARACTERISTICS

- 02782 o = 02334 TR 07161 x
. ! C
| DISTRIOUTIONS FOR THE SECOND PLANF ORN o
3 -.95833 87266 +49119 ~e42508 0.00000 . SR
4 -.87500 1,17078 71656 -.46033 000000 s
5 -. 79167 1.33858 .86315 ~.39340 0.00000 PRI
6 -, 70833 1.45336 | 97615 -.28274 : 0.00000 2o
7 -.62500 1.53286 -, . 1.06588 -.14757 0.00000 o
8 -.56167 1.58864 - | 1.13945 .00037 0.00000 37
9 -.46220 1.62406 ! 1.19787 +14561 0400000 -
10 ~.36274 1.64215 1.24499 .28873 0.00000
11 -.29940 1464289 1.28270 42968 0.00000
: -.21£07 1.60978 1.31494 +52159 0.00500 ;
: 13 -415086 1.49112 1,23650 57986 0.00000
. 14 ‘008565 103‘55“9 1012071 +53141 0000900
; 15 ~.02199 1.22760 1.03312 .35668 0, 00000 i
! |
SECOND PLANFORN CHAPACTERISTICS ®
[8;]
cL - 2.20029 o = 1.60868 cr - «08433
DISTATIBUTIONS FOR THE THIRD PLANFORM |
16 -.38274 -.04188 ~.03514 09009 0.00000
17 -.29940 -.04576 -.03839 .09188 0.00000
18 -.21607 -.0408% -403427 .07750 0.00000 _
19 -.15084 -.01298 -.01593 +03928 0.00000 i
R SR _ M -.06565 . .. ... - L00686 . 00576 ___ I +00216 0.00000 ;
_ NEL. . 3 B
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AERCDYNAMIC CHARACTERISTICS FORP CAMBERED AKND TWISTED WINGS
WITH VORTEX LIFT AT VARIDUS ANGLES OF ATTACK

[
PIANFOJH 1 HAS LEADING EDGE VORTEX FLOW ASSUMED FROM 0.00000 TO

AND ATTACHED FLOV ELSEWHERE ACROSS THE SPAN

PLANFORM 2 HAS LEADING EDGE VORTEX FLOW ASSUMED FROM 0.00000 YO

AND ATTACHED FLOVW ELSEWHEPE ACRNSS THE SPAN

PLANFORM 3 WAS LEADING EDGE VORTEX FLOW ASSUMED FROM 0.00000 TO

AND ATTACHMED FLOW ELSEWHERE ACROSS THE SPAN

ONE HUNDRED PERCENT LEADING EDGE SUCTION ASSUMED

0.00000

8,00000

0.00000

L8

T e e 4 ——— 5 ———— b vt o Y2

g
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14
1?7
1-
1
25

F

cL

2Y/B

DISTRIBLTIONS

jf-.085¢5
~eu?169)

hises

!
DISTRIBUTIONS FOF T-HF SECCND

=+95533
=-.£7500
=~ 73247
=e75323
~e525LD
=.5%1¢7
—e45220
—e23274
—e2474G
~el15C7
s =el35E8
~s 02565
=-.021<¢

«17137

I—.1155;w
-.11

SECTIDLAL CHARACTERISTICS
CL*C/CAVE

FCR THE FIRST

554

FIesT

D =

«0%739
«CIHT4
11462
«126G4
«135C5
«13913
.13860
+13368
212296
oGETUR
«09Cs0
CCQ“13
« 07845

.00237

I

s ot gy i pe eSS S A S g DR

CO*C/CAVE

PLANFORYM

«D2008
L2008

PLANFORM

-.01046
~»01306
—~.0157¢C
~«01733
-.(17C3
-eGl613
iy =+ 00775
Lus32
02052
206124
(56000
«0:215%3
~.C3214

ANGLE GF ATITACK ;s -106.00000 DFGREES

PLANFDRM CHARACTERISTICS

SECCND PLANFORM CMAPACTFRISTICS

ch »

DISTPIBUTIONS FCP THE

~.15045
-e17731
~e121%0
~e15452
-.1127¢

L]

"« 00493

1
THIR)

J%nu;nnr

-.00763
«00392
(2665
«FO594
«03237

tc

CcH

cH

PCH*Z)/{CAVESCREF)

ARQUT C.G.

—e 22276
~e22276

-e02631

-+057646
~-.03097
-.12115
-+15332
=.14%233
-.228631
=e266497
—e30474
~e346524
-.33389
~+35112
~.29927
~+23695

~2349¢9

«24340
«245991
«25546Y
« 214602
«16075

CL VORY LESC/CRVE

0.00C00
0.00000

porngen
0.00¢G0
0.00C00
0.90600
0.C0CCO
0.00000
0.00060
0.00¢00
0.00cC0
0.0600¢
0.0706C
0.00C0N
6.60C00

0.00G00
0.00000
G.00C00
0.30C00
0.50C00

88
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"
21 -.02199 -.c7857 .03121 ¢12953 0.00000
THIRD SLANFNRM [MARACTERISTICS
3 cL = ~.06861 o = . 00623 cH = «13073
I TOTAL CHAPACTERISTICS
CL = 208961 CD » .013%8 CH = -426527
_ co
i p "3
' ! 6
Q3
O'»
o r-
P ol
c>
; 'l >0
‘ | | 3G
|
: |
ll! «© ;
O _
l :
oo [
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. Sl'
\ ol
i ANGLE OF }Urﬂ'éx = 0.000C0 DEGPEFS
‘ SECTIONAL CHARACTERISTICS
STATION 2vr9 CL*C/CAVE CD*C/CAVE (CHACHE2) /CAVE*CREF) CL VORT LESC/CAVE
. ABOUT C.6,
‘ DISTRISUTIONS FORP THF FlosT PLANFORM
1 ~.68565 00850 .0NCOo6 -.00905 0.00000
2 -.02199 -.00840 +0000¢ -.00995 0.50000
FIPST PLANFORM CHARACTEPISTICS
cL o= -.05093 co = +00001 CM = -.00107 91:% ,
DISTPIBUTIONS FOR THE SECOND PLANFORM 3‘5’ '
©
3 ~e95223 « 25626 -+ 0046¢E -e1373% 0.00000 X ?‘
‘ ~eE7500 <8003 .01524 -.18256 0.00000 O T
5 ~. 79187 «45974 +0N2939 -+19871 0. 00000 C >
" -.73333 .52005 106214 ~-.20303 €.00000 >0
7 ~2b25(0 «50h24 +05300 ~e20092 G. 00000 E m
: 4 -.546187 «E0L9E 05278 -e19558 0.00000 :2 —
3 -.64220 82634 .07190 -.18940 0.00000 (2
; 19 -.39274 .£3772 .09147 -.18271 0.00C60
: 12 - 29940 +#3981 .09386 -.17421 9.00000
g 12 -.21507 «6233¢ .10752 ~.15103 0.006C0
¢ 13 -.15086 .52003 . 083237 -.13353 0.00C60
is -aASES «540¢2 «03419 -.19402 0.00000
15 -.L2199 S515A1 L.01579 ~-.03323 0.90000
1' SECOND PLANFORM CHARACTERISTICS
L » 82133 CO = » 08601 cM = -.26051 E
K DISTRIBULTIONS FOR ThE THIRD PLANFORM
2 & -.33274 -.13273 ~.02712 «21960 0.00000
i? ~e29940 -.15673 -.02312 .24130 0.00000
1 -e21507 -.154133 ~eC1455 «2337h 0.60000
19 -.1508¢ -.12992 - C3542 .18200 0.00000
2 RPN ~.0n620 -.00633 «12311 0.000N0 :




SR ey g RIRep Iy v iR - ’ :

W
e em o= o . ) ,_H . L
: 21 -.02199 ~e 05625 -.00032 .09812 0.00600
THIRD PLANFORM CHARACTERISTICS
i L - -s07531 D = ~+00698 CH » »11280
.
i TOTAL CHARACTERISTICS
P oo .76500 o » «07304 M = -.14€870 : ¢
2 3
mH S :
~ < E
| T ;
i Cow , S
||
I‘i ?:;i

I6
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ANGLE OF ATTACK = 10,00000 DEGREFS

SECTIDNAL CHAPACLTERISTICS

STATICN 2Y/B CL*C/CAVE CD¥*CsCAVE {CHeC*%2) /{CAVE*CREF) CL VORT LF¥*C/CAVE
ABOUT C.G.
DISTPIBUTIONS FOR THE FIRST - PLANFORM !
1 ~. 08565 +09955 «01488 «20493 0.00000 :
2 -~.02199 + 099565 «0ln8eE 220493 0. 00000

FIRSY PLANFORM CHARACTERISTICS

c 01177 D = .00176 cM = £02421 co .,
! n» :
DISTRIBUTIONS FOR THE SECOND PLANFORN 5 :
3 -.55413 44842 ~.04499 ~-.21281 0.00000 EB = [
4 -.475C0 «65651 .01908 ~e26920 0.0006G0 x %2 :
5 -.791¢7 .7892¢ . 06970 ~.27105 0.00000 O 7 :
0 -.7%033 .88951 .11K40 -e24754% 0.00000 C > i
7 - 62906 RIS L] 15724 ~.20840 0.00000 >0 :
o ~2a55167 1.0271¢ «19259 ~-.15984% 0.0C000 rm :
9 -.4522¢C 1.070%58 .22272 -.10872 0.00000 :2 — |
10 ~.32274 1.100%55 +24980 ~-.05514 0.00000 “ 2
11 -.2934C 1.11752 .27837 .00373 0.00000 i
Iy -~ 2in(7 1.12658 +34768 .07810 £.00000
13 ~ 15086 1.06287 .17010 03264 0.00000
ls — 43R5 .97311 .C9t63 . 07007 0.00000
) -.02199 80724 31143 .07791 0.00000
SECOND PLANFCRM CHARACTERISTICS
L » 15‘2839 CD = 224532 CM = -as184562
DISTRISUTIONS FOR THE THIRD PLANFORM
1 -.3927% ~+10895 ~.04(82 .18613 0. 00000
17 -.27340 ~.12799 - 046236 .2053% 0.00000
lc -.21507 -.12912 -.06212 +19494 0.00000
1% -.tsost -.100¢0 - G168C W1656h 0. 00000
20 ~JLaoes -.0b176 -.62197 £07355 0.00000




e » .

B = R I A W By e N - et -
21 -.02199 -beze1o -+01317 «06372 0.00600
THIRD PLANFORM CHAPACTERISTICS
L e -.0%317 o = -.01555 tH = «09143
TOTAL CHAPACTEPISTICS
cL » 1.38193 €D = .23153 M = ~.04898

I ll i
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ANGLE OF ATTACK = 20.00000 DEGREES

|
} SECTIONAL CHAPACTERISTICS

STATIDN e¥/8 CL*C/CAVE CO*C/CAVE lCH‘C**Z)I(CAVE'CREF) CL VORT LE#C/ChavE
ABOUT C.G,
!
! 2ISTRIBUTIONS FOR THE FIRSY PLANFDRNM
1 (8265 .187ﬂ8l « 0590664 39338 0.00000
2 +C2199 «1B78R «05966 +39338 0.00050

FIRST PLANFORM CHAPACTERISTICS

. L o= 02219 o = .00705 lcn - 04647
- [}
g DISTRIBUTIONS FOP THE SECOND PLAAFORM .
3 3 -+953233 2h8090 4 ~.12246 ~.27368 0.00000
g s -.47500 .93015 +00012 ~e34024 0.00000
% -.73167 1.09550 «10069 ~.32933 0.00000
8 -.70833 1.21739 19501 -.28141 0.60000
. -eh25CC 1.30923 .27987 -.20983 0.00000
b -.b4167 1.37944 «35667 -.12337 0.00000
9 -i%n220 1.42971  .41989 -.03288 0.00000
; 10 ~.139276 1.46407 " .4n059 +06249 0.00000
< 11 —e2 3340 1.48300 «54840 +16685 0,00000
i 12 =:21507 1.48170 I« 73508 «373320 0.00000
13 ~e15uP6 1.66347 f.30649 . e 27094 0.05C00
14 =eU45¢% 1.32722 i «19&21 «212K7 C. 00600
15 —.u2166 1.06270 e B7704 022707 0.00CCO
SECOND PLANFCRM CHARACTERISTICS
| i
; dl - 1.93050 €D = 47265 CM = -.07368
. DIST°19UTIONS FOR THE THIFD PLARFQOR)
! 15 -.34274 -.08279 ' -.G4749 +1553¢6 0.00000
: i ~.29340 ~.09589 ~405202 +16807 0.06000
/ 12 ~a2int? -.06217 ~+05589 +15337 0.00000
' 13 — 15054 -.C8957 -.€2317 $1954¢ 0.000¢CC
29 —aiqgtr -.63407 +00151] .05219 0,00000

%6

ALIYND ¥0O0d 40
S| 30vd TVYNIDINO
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I 21 ' .02169 : .00136 ~.00744 .0303% 0.00C00
i THIRD PUANFCRM CHARACTERISTICS
cL = 04010 €D » | =-.0188¢4 M s .06307
) .
» ‘ TOTAL cmnuensncs
cH = .04186

(Los 1.91259 ¢ = 46085

ALIYND ¥00d 40
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ANGLE OF ATTACK = 30,00000 DEGREES

SECTIONAL CHARACTERISTICS

CLAC/CAVE CD*C/CAVE (CHRC#22) /{CAVE*CREF) CL VORT LF#C/CAVE
" 480UT C.6.
oxsnmunnn‘L FOR THE FIRST PLANFORM
«24072 .12049 53363 0.00000
24072 <1249 53363 6.006C0

FIRST PLANF(_:‘RH CHARACTERISTICS

€0 - £01423 cH = «05304 o
OISTRIRUTIONS FCP THE SECGND PLANFORM :
.90320 -.21641 ~¢31335 0.02000 8
1.20224 -.0335¢ -.38650 0,09000 e
1.37378 L1145 ~035589 0.00000
1.49123 V28440 -.29993 0.00C00 ‘8
157357 «39713 -a2044%06 0. 00C00 >
1.63230 51585 ~. 03007 0.00000 ~
1.66994 “62144 .02905 0. 0000 =
1.68946 72278 15630 0.09000 3
1.68794 «86013 «22557 0.00000
1.610¢0 1.17444 48531 0.00500
S75633 L45017 42873 | 0.00C00
1.58161 30900 .30776 | 0.00000
190552 1.53855 <34634 | 0.00000
!
- i
SECOND PLANFORM CHARACTERISTICS 1
o = .71159 cH - .00189
DISTRIBUTIONS FOR THE THL?D PLANFORM
-U57¢1 -.r4742 .12147 0.00000
~.06508 -.05263 212722 ¢.00600
-.05717 ~e05m8] .11313 0.00C00
- 03378 - C24b8 L0555 0.00C00

—.01423 »00%25 « 026713 0.00000

Si 35Yd TYNIDINO
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21 ~.02169 «01702 0 «01161 200166 0.00000

THIPD PLANFORRN CHAPACTERISTICS

cL - -.02376 cp » ~¢01740 Fn - < 04793
vTOTAL CHARACTERISTICS
cL = 2,289 cD = .70833 CH = .1128¢
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ANGLE OF ATTACK = 40.00000 DFGREES i
SECTIONAL CHARACTERISTICS :
ST2TION 2vs8 CL*CsTAVE CD*C/CAVE (CHMACH42) 7{CAVEICREF) CL VORT LF®C/CAVE
. AROUT C.C.
'DISTRIBUTIONS FOf THE FIRST PLANFORM -
1 -.0d565 025172 «17625 .60880 0.00000
2 ~-.0?199 $25172 .17825% +60980 6.00600
FIRST PLANFORM CHARACTERISTICS
! 00
L= 02973 €D = «02106 M = .07191 mx
5 N2
DISTRIBUTIONS FOP THE SECOND PLANFORM o=
. 3z
3 -.95833  1.17247 ~-.29984 ~.32586 0.00000 L r
4 —+£7500 1.46968 -.06692 ~+40136 0.00000 ok
S ~.73187 1.61842 .12482 -.37518 0.09000 - »
6 ~.77333 1.70567 +31047 -e29977 0.00C00 > 0
7 ~et:25C0 1.754C0 + 48243 -.79190 0.00000 rm
) 56167 1.772p80 63775 -.05302 0.00000 21 7
9 —e%45220 1.73327 77777 07244 0.00C00
10 ~e33774 1.76723 ' «91498 «21541 0.00%00
11 —429940 1.72087 1.0775¢ .37464 0.000°00
12 -.21007 1.52244 1.54%30 « 60231 6.000C0
13 ~e15JB6 1.92383 59334 47985 0.00C00
14 03¢5 1.72910 +40383 +34597 0.00900
15 -.02169 «60NES 2.11339 42142 0.060000
SECOND PLANFORM CHAPACTERISTICS .
CL = 2467549 . €D = «90144 M - « 05611
oxsmlnunnnl FDP THE THIRD PUANFORM
1% s IN274 ~.03r02 -.04212 + 09009 0.00000
7 -429960 -.03007 ~-.04636 .09138 0.000C0
14 ;l,. . —e21n07 ~+02R6GP - 04840 «N7759 0, 00006
17 |-I . —eln0th ~eC13¢0 ~.02234 +0392R 0.00cC0
2¢ 1=V e .09215 .01128 £ 07716 0.00000
s e~ ;i T - .
| .

L i Ii ’ - - e b el AGn. L2k Mt ik s At T e
S-SR, SIS Aas s
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MICROCOPY RESCLUTION TEST M
NATIONAY  JUREALL OF 3 TANDARES, 1064 A




——— by i ey .

— e e

B i e i I e

21 -.02199
L = -+01101
CL = 2.49422

e ———

€0 =  .90938

«016E7 .03538 ~.01958 ‘0.00000
THIRD PLANFORM CHARACTERISTICS
Ch = -+01313 () +« 02983
TOTAL CHARACTERISTICS
CH «15585

66




PLANFORM

PLANFOR S

PLANFCRP

T -

- - v > em— - -

q
W e — A t—— . .v‘ o —
|

AERODYNAPIC CHAPACTERISTICS FOP CAMBEPED AND TWISTED WINGS
WITH VOPTEX LIFY AT VARICUS ANGLES OF ATTACK

1 WAS LEADING FDGF VORTEX FLOW ASSUMED FOUM ¢.600C0 TO 0.00000
AND ATTACHED FLOW ELSEWHERE ACRCSS THE SPAN

2 MAS LEADING EDGE VOPTEY £LOW ASSUMED FPCM -2.460C00 TO ~18.85000
ARD ATTACHED FLUW FLSEWHEPE ACPTSS THE SPAN

3 HAS LEADING EDGE VOPTFY FLCW ASSUMED FROM 0.00000 ~D 0.00000

AND ATTACMED FLOW ELSEWHEPE ACPCSS THE SPAN

001

- T A e At T Temrees i oR

ynd wood 40
L|L 3ovd AWNIDIHO
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PITD W.. o- t

O

ANGLE DOF ATTSCX = -10.CCOCT DEGPEES

SECTICNAL CH2DACTERISTICS
STATION 2v/8 CL#C/CAVE CosfyCRIE 1opaCse2){CAVESCREF)
28707 C.G.

DISTRI2YTIONS FOP THE FIRST g WFDRR
1 -e025t5 -.11%926 «0260E -.22278
2 -.52199 -.115%4 «02CCE -e2227%

FIPST OLANFNRY CHACACTERISTICS

|
"! cL = -.013%5 cn . .05227 LY = ~.02631
i
i
C SUTTITN = £.30CC0
CISTRIBUTIDNS FOP TWE SECCND PLANFCOP
3 -,9%5933 +C2L306 08512 -.03871
. -en730L0 3634 210175 -, 07399
5 -.731%7 .C3362 13528 -211423
6 -.70223 C2747 16572 -.15270
? ~.525L0 .€1622 .1662C ~.22103
- c.56127 1127 22092 -a?3730
9 -e%222C 563219 W24143 ~-.35282
19 —e22274 -.£0317 25685 - 41875
:1 —a2%340 -.(D57% W25158 ;i ~e47465G4
12 - 21607 -.C1742 ! L2551¢ i -.5162¢
13 ~a15.%H Ce529 +14299 I -e4%200
1 -.eB¢5 095863 002153 -e23927
1s -..21%9 L7265 ~o03214 11 ~e236253
SECOND PLRNFCRM CHeEACTFRISTICS
L = vs3722 o = 25100 CY = ~-e51538
C TUCTION - 23740
TISTAIAUTICAS FOP TwE THIFS PLANECPY
— . - - - ~ — - A e -
— , -
i
e P i b e .
=3 i i

CL VORT LESC/CAVE

0.006660

0.000C0 00

M 0

35

o%

x

Vo Re

o>

p-Xrt

=1

ﬂ ——

<
-2 06350
—.0944%
~s12614
-.15%277
-+17795
-a1G745%
-4 20575
‘121197
-e 13745
-.156291
~s 34572
0.070C0
0.02C80

g

—

—.




Al e i

T

ket
1 ~.33274 -.150¢5 -~ 00762 .24360 ’
17 ~ 29960 -.17721 «00392 »25991
12 ~e215L7 -.121%20 «C244¢ + 26549
19 ~.1%232¢ -.15452 o694 021492
20 ~ef4585 -.11574 00397 15575
21 ~ 02152 - r7252 03121 L12%%3
THIEN PLANLFDH CHAPACTERISTICS |
cL ~eCathl cs = » 00523 Cv a «13073
c SECTIC¥ . C.200L0
q}
TOTAL CHAPLLTZIRISTICS
L ~Tt 643 Co » 26020 Y = ~+31%96
C SLCTION = 23744
i
§
1
R , - .- i e e
e L o ™ . % . e b !ﬂ y P e ik S il

0.06CoC
0.£9606)
b.09CCO0
C.22200¢
C.L2000
G.OGres

zo;\u,\

40
‘1Vfﬂ) 8CN)d
£} 3ovd WNIDIHO
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——— w— S

STATINN

ANGLE CF ATTECK =

2vr8 CL*C/CAVE

SECTICNAL CPAPACTERPISTICS
{

0,GC0CO DEGPEES

CLoC/CPVE CHaC#*2) F{CANESLREF)

420UT .G,

CL VOPT LF*C/CAVE

NISTPIBLUTICHS FOP TWE FI2ST PLANEDPY
N ETYY ] -.0024C .COC0E ~,03905 0.U00C0
—u2199 ~eG07 40 LT -.00905 0.06G500
FIPST PLANFCRM CHARACTERISTICS 00
] "0
» -.0909% co . <0560 Lo = -.00107 0
o3
O%»
¢ SUCTINN = £.70060 Ir
i Lo )
DISTRIBLUTIONS FOP THE SECCND PLANFORY §§ g;
3 -, 95233 228342 L£0283 -.14732 02212 cm
s —am 7300 .3%357 .03562 -.1791% -.02111 j b7
b -.771e7 .43720 JG5E43 -.19737 - 02761
t - 7022 49154 L0775% -.29%27 - G217
7 52500 ,52954 L09969 -.2%524% - 06705
s ~e5%3b7 .55529 .12014 —e21265 -2 05858
3 -.4+220 .57790 .139C2 -.21538 -, 05851
17 -.3%274 V57465 .15529 -.22632 ~.07536
13 73140 L2137 L1855 -.21923 -, 07422
12 - z7inl” 57519 L15%02 -.29523 -. 05175
13 N CLT 56249 1nELE -.15339 -.02235
1s —a32tS RPLTE 03619 -.16402 0.5C7 50
15 -.121%9 .51551 -.01%79 -.03323 0.50000 -
C
[ 9]
CECTND PLANFOPY CHEPACTEIISTILS
Lis L77e2) rn e L141C8 c” - -~ 28342
¢ surTIcn . LL812 [~
N

PISTPIBLTIINS FOB THE THIPT PLLNFRRNM

e o e . ——— = " . —
 m—— .




1+ -.38274
17 ~el794(
i —e21507
3 -e150¢k8
23 LRI ] 3]
21 462199
L - -a07531
Ci = 270650

[T P,

R

-.13273 - 02712
-.15573 -.02312
~e1$123 -o0146%%
-.12592 -.0G542
-.c£520 M -.08023
~uC5825 ! -.00632

Le
THISD DPLANFGRM CHASACTERISTICS
€D = -2 00452
€ SUCTION = 5eC0CGGC

TOTAL CHAPAZTERISTICS
€3 = .134¢C7

€ SUCTION = ,06813

e

™

.21950 0.00C00
.25130 0,006C0
.23378 0.00¢00
.19200 €.90C00
.12911 . 00600
.69312 0.00C00
.11286
i
~.i7269

%01



|

A S . . g 3 Y -+ ot - S g b

ANGLE OF ATTZCX = 1C.00000 DEGPEES

SECTIONAL CHAPACTERISTICS

STATION 2778 CL*C/CAVE CC*C/CaVE {CMeC+92)/{CAVE*CREF) CL VORT LE®C/TAVE
ABQUT C.G.
!
DISTPIRUTIONS FCP TRE FIPST PLANFORM
1 -, 05565 «09965 «0148E «204693 0+00000
2 -sl21%9 +090tS ¢ +01488 «206913 0.0020C

FIPST PLANFORM CHARACTEPISTICS

L= 01177 o = +00i76 i ™ - .02421 : O
- 1}
€ sucTICN = o.cccec) ‘ e
GISTRIAUTIONS FCR THE SFCOND pLJ@gnnn ;f ‘
3 -.95823 L6CTE2 .6225% -,27255% .14439 gi'
4 -.875C0 .72330 «07287 “.2979¢ +11459 o
s ~.75267 .29615 .11423 ~.27911 L0915 =
S -.70333 .972¢1 L15168 -.26129 .07537 <.
7 -.£25(0 1.03237 ! 16519 -.171350 05975
b —huit? 1.08556 21522 -.13557 04836
K} —-abz 22t 1.1125% «26111 -.08605 . 032933
19 -.33276 1.13393 .25366 -.G3793 .03¢32
11 —a2936¢ 1.13131 28672 .01632 .01251
12 -.21507 1.063°02 .31088 -.01094 -.07276
i - 150ES 1.00405 «1651% .02254 -,05335
1% L 58 .57211 69543 L0767 0.92009
15 -.02169 LE9724 .31143 ,07791 0.006G00
.——
(=]
w
SECTNS PLANFNO™ CHAPACTFRISTICS
L - 1.52619 n s .2757% c™ = ~.17989
€ SCTINY = +ChSSE N

SISTPIRUTIONS FNP THE THIRL PLANFNRN

4 Fp—

— . - —




16 ~.3327%
17 -.293940
18 -:215u7
19 -.13388
20 “.D1565
21 -,u2199
L = -.0%317
L = 1.453738

|

-.10895 -, 04082 .19913
—.12709 l —.0'0234 02053‘
-.12912 ~.06212 .19494
-.10C40 { ~eG1EE0 214448
—.06176 44 -, 00107 .69255
-.0261¢ -.01317 .06372
THIRD PLANFOR fHAEACTEQISTICS

ch = -,0155% o=y 209143
€ SUCTINN = 0.CGOCO
TOTSL CHARACTEPISTICS !

CO s 02')290 CH - -.06’025

«06593

C SUCTICN =

e mm o —— -

0.00000
0.00000
0, 00000
0.00000
0,00CCO
0.00000

90T

ALITYND ¥00d 40
Si 3Ovd TYNIDINO

0\

PR



‘hl

B et e SR ————

|
' ANGLE OF ATTACK = 20.00000 DEGPEES
SECTIONAL CHARACTEPISTICS

STATION 2vie CL*C/CAYE CD*C/CAVE (CMPC*#2) 7{CAVE*CREF) Cl VDRT LESC/CAVE
ABOUT C.G.
l‘;,
N
r i DISTRIBUTIOKS FOR THF FIRST PLANFORN :
1 gbses .18788 .05966 .39338 0.00000 )
2 ~.02199 .18788 .05966 «39338 0.00000

FIRST PLANFORM CHARACTERISTIC%

{ o
L = 02217 €D = +00705 CH = 06647 5
(S RPT
l Qs
€ SUCTION = 0.00000 QU7
LD ~
DISTPIBLT OES FNR THE SETOND PLANFOPM §§ b3
P |
3 -.95833 3.08408 .15277 - 44920 o 42754 r:-
5 -.375¢¢C 1.21444 .24958 ~43555 .38752 ;2 &
s ~. 79167 1.43555 «32124 -e35747 ¢ 34261 ’
6 -.70333 1.50388 .34699 -425779 » 28090
7 -eh230L0 1.54379 «43213 ~-,15158 +23653
8 -.56167 1.56743 47671 -e04557 .19957
© ~0452:0 1.57483 51409 +05012 14636
10 ~.35274 1.%565C3 54812 13541 .10180
11 -.23340 1.520¢60 57280 132862 .03791
12 ~.216C7 1.26114 .59191 +05593 22761
13 . ~.1%)t6 1.3i4586 .209%58 «10329 -.15C54
16 i S ETT A 1.32722 «19£21 21267 0.00¢00
15 ' ~ =.02166 1.€4270 «ET704 «22767 0.00CCO
—
S
SECOND PLANFORM CHARACTERISTICS
oL - 2.1n%37 cp = 626567 o -.11013

DISTPIBUTINMNS FOR THE TRIRD PLARFORM

—

C SUCTION = 23586 : S
—

5

)

. —— . R VR




(4§

cL

-e33275
-229340
-.21507
-«153%6
-.035¢5
-.021%9

-+95010

FASE1-11.)

-.08279
-.09589
-.09217
-.C6957
-.03607
«00116

THIRD

co =

C SLCTION =

-+ 04749
-403202

-.01824

¢.00000

TOTAL CHARACTERISTICS

CD =

.

¢ SUCTION =

«61268

.23586

« 05589
02317
«00151
00744

PLANFORM CHAPACTFPISTICS

cm

cM

+15536
«16607
«15337
« 125680
«05918%8
+03035

- 06507

00541

0,00000
0,00¢0¢
0.C0C0C
0.92¢00
0.0000¢C
0.0005"

ytoo

\M _.3 t'n‘?:)d ]0

i

i

. z:ﬂﬂd 3

INe
o




T S B ST AT ———— ————— S r—— ———— -

ANGLE DF ATT2CK = 30,C6000 DEGREES

SECTIONAL CHAPACTERISTICS

STATIGN 2v/® CL*C/CAVE CO*C/CAVE {CHsC*32) F{CAVE*CREF) CL YORT LESC/CAVE
AB0UT C.6e
DISTRIBUTIONS FOR THE FIRSY PLARFORM
1 ~e 09565 26072 «12049 533432 0. 00000
2 -.N2199 «24072 212049 +533563 0.00000

FIRST PLANFORM CHARACTERISTICS

(o N s .
L= w2843 co » .01423 cH = 06304 3 ;
, p RN
cC=
C SUCTION = 0.006C0 o 3
DISTRIBUTIONS 7R THE SECOND PLANFOPM v
<2
3 -.95823 1.63065 686153 -.565829 .82623 - bENCA
s -.87500 1.90141 .61818 ~459691 »70433 s
5 - 79187 2.01593 .71855 ~e42618 72954 ! ={ -
I -.70433 2.65630 .79115 ~24574 < 64108 <
7 52500 2.05652 ! JE4T38 -.08620 54E69
8 -.55187 2.63571 k9223 .10259 L 45G4E
9 —-ebn22C 1.69923 Q2746 +24555 «37297
10 -.3527% 1.93567 .95258 «35213 28006
1 —.2394C 1.82050 LO&3FR 42661 «15G58
12 -, 21507 1.22991 .50631 .10205% ~e22922
13 — 15258 54556 .2516% .13733 -e23945
14 -.C25L5 1.5931£1 .30900 20776 0.000060
s -.n21%9 .90452 1.53255 .34634 0.00000
=
\ 3
SECONT PLANFCORM fHADACTEPXSTXCS
<L = . 2677552 CD = 1.14473 Ch = -o0215¢%
C SuCTION = 56214 ' o
o H
pi -

CISTR33UTIONS FCR THE THIKD PLANFORM

rm———— = PSR I - - -




16
17
18
19

21

L =

cL =

-e328274
~e239340
~+210C7
-.15066
—eD35¢5
-.02199

-.0237¢

2.77509

i

e el a3 el

ke

—— e ——
I« )

i
i

|

~e 04742
~+CO5CR =e 05263
=e05717 ~.05681
~+03074 —e (2466
-«01433 «C0C25

«017C2 «01161
THIPD PLANFDORM 'CHARACTERISTICS
CD = -.01749
C SUCTION = 0.00CCO

TOTAL CHARACTERISTICS

cD = 1.16147

| _
[ sucn‘!m'-- «56214

cH

(W

212147
012722
«11313
205955

«02673
«00166

«04793

.0?043

0.00000
0.00000
0. 00000
0.00000
0.00¢C0O
0.00000

o\

01Tt

4 40
4 TIHIOWO

‘{f#

Ry
-

cdhe

) ‘-.-',‘7“"0 HOO




m———— e, e ————

D!STPIBUTIDNS Fne Tthe THIRD. PLANFORNM

_.~'._... - __—“Co‘r“_‘.‘ - ——

————— _.,w‘-¢7 - ."~~._____~__,________.~___“._______._~___~__*___-~.§wu
]
ANGLE OF aTTAdK 4C.00000 pEGREES
SECTIONAL CHARACTERISTYIES .
STATION 2vs8 CLPCsCAVE CO%CrCavE [CHC22)/0CavErcrer, CL VORTY Le+c/cave
ABOUT ¢,¢,
DISTRIBUTIONS For 7hp FIRST PLANENRN
1 ~.08565 «25172 17825 450880 0. 00000
2 -.02199 +25172 17825 +60859 0. 00000
FIPSY  pLanfORy CHARACTERISTI S ST
CL = +02973 €D - +02105 CH = <0719} N
f _ IR
C SUCTION « 0.00000 .
DISTRIBUTIONS For 1e SECOND PLANFORE T
3 ~e95033 2.12721 <9569 ~.87587 1. 25455 i -
s ~e37500 2.41814 1.18934 -.72827 1.24734 T
5 -.791¢7 2.50957 ; 1.30698 =4647619 1.17009
6 =+70333 2450914 K 1.3753] -»20535 1.05577
7 ~.62506 2.4582] 1.4166] 05387 +92535
3 ~e56147 2938434 le44104 *288%0 « 79570
3 ~.46220 2.27903) ;. X.45c40 47805 <€6627
10 =«3I9274 2.165%4 ! 1.443357 «5209¢4 +52340
i1 -.29340 1.96833 1.40604 +67979 232544
12 ~ 21507 1.24429 1.17647 $15432 ~+36549
13 -.15058 1,70019 28667 <1293¢ ~.293¢7
14 ~.Cases 1.71910 _ 4C383 +34537 0. 0000¢
15 -.02169 NAYTY 2.11339 42142 0.000c0 .
=
: ~
SECOND Pl anFoRy CHARACTERISTICS
€L » 3.1749, €0 a 1.85588 ' CN - +07905
€ SUCTION = 1.01103 _—
———-



~
.
e
—— e i ——— N
— — el — e e
. e
=-e38274 - e
1?7 2 -
i RFH _.";gg_z, ~.04212 09 ‘
i sne Iibaeer ~e04H36 .09209 0, 00000
| i S ST e
E: : R 3 - 02234 : 0-0050
«03538 -'01:;: o ooon
. 0.00000
Jul . . THIRD PLANFORM CNARACTFRISTZCS
-+01101
<D « =-.01313 (4]
- « 02983 '
;
C SUCTION = 0.0C006
TOTAL CHARACTERIS
TICS
L - 3.213869 : :
D = 1.88380 3 a
€N » «180°0 3% :
€ SUCTION 2F |
» 1.01103 o ;
o079
(¥
! s
| *

e e T -

B —
x\!sz AND RESPECTIVE CHORDVISE CENTROID FCR EACH PLANFORN * |
PLANFORM ND. 3 i
. DCATION
LIMITS OF INTEGRATION KV SE CHORDWISE  SPANWISE .
32.00000 (LEADING) 32.00000 {TRAILING} 0.00000 0,00000  ~2.40000 i
PLANFORM NO, 2 ‘ 00
LOCATION 3
LIMITS OF INTEGRATION KV SE CHORDWISE  SPANWISE ne
-5,73000 {LEADING) ~9.93000 (TRAILING) 76177 -7.75305 -16.85000 °
PLANFORM ND. 3 K 3
W LOCATION S
LINITS OF INTEARATION KV SE | ,CHORDWISE  SPANWISE 3
—22.%2000 (LEADING)  ~24,24000 {TRATLING} .15436 = -23.06428  —B8,00330 H

-
-
w




AL PHA
-10.00006)
-h e 200UD
=6.0906)
=5.000CO
=2.330C0
VeJuuld
2.00000
4,C00L0
&.20u0)
£.02C00
) SRR NIVIS |
12.0u900
14.,0L000L0
iteOuuv
le.000ud
2. 30000
22.3302)
FA T LI )
254 3000)
2,005 w0
30.600C)
3oL luLy
34.05000)
3¢ .30000
At Ioui)
SUL 200D

Fe— e e ——

b1

T T A C
2ERD  LEADING  EDGE
CcL coD
e16457 «15470
«26030 «132905%
232350 «11027
«20436 «1111#
«£30933 «1129C
. 759913 .12111
-1 s13889
1.C14554 s 16441
1.14370 +19G548
1.2%822 026259
1e2591h «29391
1.50543 35312
l.01n16 «41978
1a7203% «%3337
l.81703 «57328
1e%0544 ELETH
1.65432 «7¢%11
2s0545C «r5330
2411391 «26(71
2.15258 1.04¢10
2.20007 1.14053
Ce22519 l.24047
2e25075 1,34623
2.24370 1.43743
2423512 1.531%0
2edL5)3 letzl28

H E

SUCTION
o
~e22%53
~.21036
-.1%436
=-e17763
-.1(025
-.14230
-es123R08
-.10507
=« JE59E
= D668
~e4729
~+22788
—a0C857
01058
«02945
04797
<6604
«135350
«10053
«11678
12227
+16693
«16070
«17352
«i$533
«15608

s e —— YR A A

-y T T T

e ————— h _ .

TOTAL PER¥ORMANCE CHARACTERISTICS

o F L 0 L S E P A R A
PLUS POTENTIAL CONTRIBUTIANS

FULL LEADING EDPGE SUCTIDN LEADING EDGE

cL co cM CL co CH
«C6361 «0135R -a26527 ~e06443 «26020 -¢31496
020421 « 01720 =e22616 + 08944 «2118¢4 ~« 28633
0330¢t4 « 02492 ~.2(7398 «2437h «17526 ~a25752
467531 «03679 ~.18848 «39707 «15052 —e22871
#21063 «05284 -e16875 +«54791 «13753 -.20103
+ 74500 « 07304 ~.14879 «70G50 «13407 ~«17366
«F7782 +09726 ~e12t69 «B5674 «13%40 ~e1485¢
1.0¢849 «12549 ~.1C856 1.0140¢ «15408 ~e12191
1.13645 «15741 ~.0e85C 1.16£60 «15004 ~.09560¢6
l.2¢112 019285 —«C6861 1.32765 «21338 ~.04581
1.30198 «23153 ~+04238 1.45378 « 26200 ~- 06425
1649852 «27313 -.012072 1.%9110 «31628 ~«05180

1.61027 «3172% -+01091 1.7300¢ «37829 -.,03855
1.71678 36357 «ONT734 1.,566963 44027 =.02657
1.817¢67 «41159 «0249¢ 2.00879 «52638 -+00990

1.91259 « 4086 04136 2.1464¢ «61268 200541
2.C0124 «51049 +05795 2.28157 «70711 «02129
2.08337 «5¢119 «C7317 2.41304% «80952 «037¢9
2.15879 «61121 «CET744 2.5368C «91564 05455
2.2272¢ «£L0L4 +10046 2.66082 1.03711 «07182
2.28899 «70833 «11286 2.77509 116147 «08943
2.34366 « 75435 «1239C 2.88164 1.29214 «10733
236141 «79707 «1337¢ 2.9705¢8 1.42849 e12547
2.43231 +H3868 -14240 3.0¢€07 1.5¢977 +1436C
2.460652 «87597 «14977 2.14633 1.71517 «16225
T 640422 »90938 «15585 3.21369 l1.86380 «19080

el s riitd i ikt

D F

S10D
ClL VSE
~e02721
-, 01757
~+0099%
“-0010‘95
-.00112
0,00C00
«00112
+ 00645
« 00966
01757
«02721
« 03874
05203
06661
+CB32)
«10070
«11020
+13846
«15R24
«17828
«19E35
-21817
«23750
«256C7
«273¢4
«28997

L 0 w

E FOGE

CD VSE CP VSE
+ 00480 «C2124
«00Ze7 «013564
«001¢5 «C0770
«40021 «(C343
« 00004 « 00086

0.000CO 0.(C000
«000C4 -« {0636
« 00031 -+00343
« 00105 -+ 0770
« 00247 -e(13564
00480 -e 02124
« 00823 =« 3045
«01207 —o{41222
«01919 -«05351
02703 ~aL8726
«036¢5 -.06239
«G4R15 -2 09EPLY
« 06165 ~«114652
« 07718 ~e13535
«084F0 -+15524%
011452 —~+17608
«136313 -¢1977¢0
«16N019 ~e 22024
.18604 —e24334
«21379 ~e26697
«24321 “.29102

YTT

d 40
Aaltsle]

00
4 i

vnd ¥00

C

£
2

5} oY




T - gy — -

BLPHA
-1L.v0%U9
=-£.,000u0
-t +.300L3
~4.0uLul
~2.30002
Osdwuv)
2.00030
4.00000
t«20sL0
tesdDD
16.2000)
12.00000
1400000
16.,0C00
LE. G200
20.0200)
22.9uvutd
2&,36Ly)
26400007
ZE Q\J\‘JU*- <
3C.0000L)
32.0000)
36,0G0LLO
3t + 3000
30,0000
4C.uuvvl

BT R I P Y
P A Q A
AVGMENTED
CL AY6 2D AUG
-.037406 .006¢1
~ev3033 e30426
=+024603 « 00253
-.ul8te .00131
-e«01427 « 00050
=evlu92 L YA TV
~e40263 -.00030
—eG07%3 -2J00(%2
—ev733 - 03077
aU333 03117
-ulJel DIlFb&
«01354 «0V02co
«U1l70F « 00441
«02277 sULL53
2274 SU0334
«C3591 1252
U330l 02737
udlle 022175
«L5371 «N2%12
«LABT2 +U3LES
«07830 «04503
V743 2403
R ELEL] «De53¢
«10423 7730
«1153¢ «U3I1L
«12403 «luski?

T £ D F L 0

P L U S P g T F

LEADING EDGE + SICE EDGE

C™ AUG cL co cH
.02219  -.05164 e26500 =.29372
L01786 UTLET 021431  =,272h9
L0141C .23361 J17631 -,24992
.91691 .36263 J15083 -,22+28

«0CFr33 « 54680 «137%6 ~¢16917
« 0637 « 70050 «13407 =.17369

«0C503 oF57F6 «13964 ~el46G42

+0043¢ 1.01941 «15439 ~e12534

«2(43C 1.175686 «16108 —e10355
~e0C49Q] 1.34522 « 21585 ~e07945
—eu(el7 1.45099 «2tHE0 ~«08549
-+0080¢& 1.629%24 232452 ~eCB22¢
-201063 1.7%208 »39126 ~e079748
—-.11381 1.¢365¢ vhtTHS —e07ACE
‘001762 2.69199 055341 ~s07716
-.02204 2.26717 . 649033 -.07¢32
-.02705 2.40077 $ 75527 -+ 07755
—~eN2263 2.5515¢C R7116 ~eC7583
~«03575 2.£G804 «994P2 ~-.0808C
“eub540 2.F3911 1.1316) —+08342
~e0%254 2467344 l.27508R ~.0P665
- 3EC14 3.05942 1.42847 ~.00046
-.0+817 3.217¢8 le5cPbP ~e09477
-eN7659 3.32413 1.7558] =.0995%
~.H8£38 3.4196¢7 1.92894 ~e1C472
=~e0G449 3.203¢6 2.10711 -+11022

— —f -

i

N

i

(o o

T I A L ¢

LEADING EDGE +

cL co
-+10190 2 2EH3]
«05012 «»21611
-21672 «17279
+37t41 «15182
223364 «13802
«68958 «13407
«84812 135910
1.0075% «1535%
1.19%957 «17927
1.,33298 «21655
1.46419 «2¢3383
la€Gats «31916
1.74773 «38269
1.£89240 «45579
2403752 »23572
2.18197 «£2550
2432457 » 72648
266414 « 83227
2.59651 s 4RTH
2472954 1.07365
2.95309 1.20650
2.96907 1.34677
3.070646 l.4G3R%
3.17429 1.64£95
3.28167 l.8052%
3.33778 1.9¢6792

Bt N

T

0N 7
AUGMENTED

CcH
-e29277
~«2hA4%
~e25343
~e21779
-.19170
-«16732
‘-1615?
-.11757
=-s 0916k
"-07072
~«07041
-«0%9¢87
~+06918
—e03038
~s02752
—~e01t€4
-« 0N576

«005C¢
«015c0
« 02642
«03689
+ 04720
«05731
«0472C
07687
«0P631

I3 )

N
I B U T I 0 N 3
LE + SE + BUCMENTED
cL (] cM
-¢12910 «271¢0 ~-a27153
«G4154 «21857  -,25482
20978 «17883  =,23573
«37396 «15213 -,21437
«53252 «128¢% -.190%4
«68958 013407  ~,18732
+R56923 «13914% -.14413p
1.01108 «15387 -.12099
1.16953 180N -.06635
1.25355 «217¢C2 ~e LB4L3H
1.49140 +268¢3 -.091565
1.64338 32739  -,C9032
1.79975 « 39544 -+C6040
1495931 +47368 -+C9130
2.12073 «56275 —.06478
2.28268 «E6226  -,09903
2.44377 W 77?204 =,106K0
2.60269 «£9361 -.11146
2e75775% 1,02594 -,11955
2.30782 1.16844% =,12882
3.05143 1.,2321c1 -+13919
3.18724 1.48310 -.15059
3631364 l.454013 -+1629%
3.430236 1,032099  ~,17614
3,53531 2.61907 -,19010
3.62774 2.21123 -.2047)
-0 0
m3
T ® g
S
X
<.
3- —
7 -
o} \

o n et el b Smhen
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INDUCED DRAG POL AP S HaAPE FACTOR

17(PI*aP) = +11343

22K LE SUCTION FULL LE SUCTICN POTENT.+VORTEX{LE+SE+AUG) :
CLG CDMIN cLe COMIN cLo CDMIN i
+50436 .11116 0.0c0CC -L1353 268358 + 13407
ALPHA ct (CD-COMINY / cL {CO-COMIN)/ ct {CD-CDMINY/ 1
({CL~-Ctn)#s2) tICL-CLO)**2) ((CL=-CLD)**x2 3
-10.90050 216687 33654 06961 0.0CC00 -.12910 020520 J
—-r Ul H0 26630 .34283 .20421 SOELESR « 04154 «20122 i
-£.30020 ©325%0 C4h372 .32944 (9628 +2C978 «15444 9| %
-4,30Q0v AN L) 106.00C00 47531 .10274 «37396 «1813% o 1
=2.00C9D «£3C0%3 «C5278 «61063 «16530 53252 «1618% 3 = ;
GelvuiN «75919 «1932¢ 76500 .10713 68958 100.00000 o ,z, . ;
Zeul0no W B5511 158648 .87782 L10te4 «84923 «19876 - ;
Seul Tt 1.016n4 20443 1.00849 .11¢02 1.01193 «16052 :
eIl ULl 1.1637¢ 21106 1.13645 11137 1.1¢953 . 200175 g g ‘;
EedLulde l.2c822 .2252¢ 1.26112 11272 1.35355 16318 >0 ;
1c.utces 1,391 023345 1.38198 11612 1.49140 20930 - m ]
‘ 12.3CC00 1,50%00 226162 1,69852 11558 1.64338 021250 :2 — ;
. 140Uy 0 1.52¢10 26667 1.51027 «11712 1.79976 21225 w ;
le.uGLo9 1.72C034% «2595(C 1.71877 11875 1.9%931 .21083 '-
12.00000 1.41703 2881 1.81767 «12¢67 2.12073 220930 i
2L.0L250 1.90506 «27837 1.561259 12227 2.28268 $ 20811 ;
220t 1.33452 29107 2.0012¢6 $12617 2.44377 20752 i
249.0C0 .0 2435350 «30672 2.0r227 «12¢616 2.60260 . 20763 ‘i
26,0000 3 2.11361 «32021 2.1%879 H «12824 2.7577% «20951 3
T N 2.1825¢ 35785 2.22738 1 H «13639 2.50782 .21021 k
30.0LLID £420007 +3576¢ 2.28899 «13260 3.05243 «21278 i
32.00L20 2.22619 .381¢¢9 2.263¢8 «13486 3.1872¢4 21625% :
34,0330 2424079 . 40768 2.291461 .13716 3,21396 22069 §
EEPIIEEN] 2.26370 +43%43 2.432131 «13647 . 3.43036 «22616 j
| Iz.3lC0 2.23%12 YO 2.66652 14175 3.53531 «23277

LI TR <1y 2.c81%1¢€ «51561 2449422 «14399 3.62774 « 24061

i
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- -~ ‘-v-r ~ m -~
INPUT DATA
le VEST DATA FOR LONGITUDINAL LOAD DISTRIBUTION ;
2. 2.0 .0 5.333333 16.0 -5.0 !
3. 5.0
4, 0.0 0.0 1>l
5- ’005 -005 ]
6. <=1.5 ~-0.5
7. =29 “1.%
8, ~3.0 -1.5
9, ~3.0 0.0 1
10. 4.0 !
11, =-3.0 0.0 i
12. -3.0 =05 !
13, ~3.5 -0.5
1a, -7.0 -4.0 .
1%, -7.0 °I° ‘
158, CANARD DELTA LONG LD 6.0 16.0 0.6 '0.5 3. o0
M
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B O P e Ee R s

cEbrEvar DaTa

FIRSTY PEFERENCE PLANFORNM PaAS

RODT CHORD MEIGHT = H.00000 VARTABLE SWEEP PIVDY POSITIDN

PGINT X Y SWEEP
REF REF INGLE
1 3.00000 0.00000 45.C0000
2 ©,500C0 -+5C000 G0.,C0000C
3 3.50000 -+%CCCO 45.C000C
& 2.500C0 =3.56CC0 5..00000
5 2.00200 -1.50800 0.0C000
5 2.000¢C0 0.C0C0HO

SECOND REFENRENCE PLANFORM HiS
#OCT CHORD MEIGHT » 0.00C09 JART2BLE SWEEP PIVOT pOSITION
8RPEAY. POINTS FCR THE REFEPENCE P
: PCINT X Y SUEEP
REF REF ANGLE
1 2.00000 0.00000 €¢.00000
2 2.0CC%0 ~+50000 S0.CC0000
3 1.50000 -.300%C 45.000900
¢ -2.00000 -4,0C000 2.0C000
S ~2.0CG00D c.60000

———

5 CURVES

XtS) =

BREAX POINTS FOR THE REFERENCE PLANFOPPM

DIHEDPAL
ANGLE

0.00006
0.000C0O
0.00300
0.000C0
0.00000

4 CURVES
X({S) =
LANFCFM

DIMECRAL
ANGLE

0.00000
0.0G6C00
0.00600
0.C0C00

H
=
[«4]
0.00000 Yis) = 0.00000
MOVE
CODE
1
1
1 O
1 "
1 o0
32
o
X -
QO
cC>»
>0
0.00000 Y{S) = 0.00002 gil'
»

MOVE
CODE

bt b o b

- ——

—
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CONFIGURATEION 3 CANARD DFLTA LONG LD

CURVE 1 IS SWEPT 43.00000 DEGREES ON PLANFORM 1 !

CURVE 2 IS SWEPT . 0.00000 DEGREES ON PLANFORM 2
E
BREAK POINTS FOR THIS CONFIGURATION
POINT x Y z SWEEP DIHEDRAL  MOVE
ANGLE ANGLE cooe

F1rsT PLANFORM BREAK POINTS 29
1 0.0000¢ 0.00000 45,00000 0.00000 1 32
2 -.50000 0.00000 90.00000 0.00000 1 2z
3 -+50000 0.00000 45,00000 €. 00000 1 R
4 ~1.50000 0.00000 90.00000 0.00000 1 ‘
5 -1.50000 0.00000 0.00000 0.02000 1 o7
6 0.00000 0.00000 So

i ;!:aﬁ

SECOND .  PLANFGRM BREAK PDINTS G
1 0.00000 0.00000 0.00000 0.00000 1
2 ~+50000 0.00000 90.00000 0.00000 1
3 -.50060 0.00000 45.00000 0.00000 1
5 -1.50000 0.00000 45.00000 0.00000 1
5 -2.00000  -4.00000 000000 0.00000 0.00000 1
6  -2.00000 0.00000 0.00000

HOFSESHOE VORTEX SUMMARY TABLE
132 HORSESHOE VORTICIES USED ON THE LEFT HALF OF THIS CONFIGURATION

B e ——

PLANFORM TO0TAL SPANWISE
1 36 6
2 96 16

6 HORSESHOE VORTICES IN EACH CHORDWISE ROW




PLANFORY 1 1S 3
PLANFORM 2 1S ¢

. !
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. s 4
L4 # it
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| ’ ’ i A
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y ’ i il o0
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’ ' 29922229 €3 .
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"
JERODYNAMIC DATA '3‘3, i
o% !
o I
CONFIGURATION t CANARD DELTA LONG LD o =
STATIC LONGITUDINAL AERDDYNAMIC COEFFICIENTS ARE COMPUTED b 3
-
3 —
. '2 [%>]
X y Y z s C/4 SWEEP DIHEDRAL LOCAL ALPHA DELTA CP AT DESIRED
crs 3C74 ANGLE ANGLE IN PADIANS cL = +20000

!
FIRST PLANFORM HORSESHOE VORTEX DESCRIPTIONS

2.59896 2.54088 ~1,37500 0,00000 212500 43,78113 0.00000 0,00000 1.69490

2:49479 264271 -1,37500 0.0000C «12500 38.36749 0.00000 0.000C0 «71808 -
2439063 2.3385% -1.37500 0.00000 +12500 32.00538 0,00000 0,00000 «40191

2.28¢42 2.23438 -1.,37500 0.00000 «125C0 24.62356 0,00000 0,00000 « 24031

2.12229 2.13021 -1.37500 ¢.00000 «12500 16.26020 0.00000 0.000600 «14771 ’
2.07213 2+02¢0% -1.37500 0.00000 12500 7.12502 0.00000 0.66000 «08B2567 !
2.83854 2.76563 -1.12500 0.00000 .12500 $3,78113 0.00000 0,00000 1.5727% !
2.59271 2.61979 -1,12500 0.00000 «12500 38,36749 0.00000 0.00000 71502

2.564638 2.47290 -1.12500 0.00000 «12500 32.00538 0.00000 0.00000 45520

2.49104 2.32213 -1.12500 0.00000 +12500 24.62356 C.00000 0,000600 30272

2.25%21 2.18229 -1.12500 0.00000 12500 16.,26020 0.,00000 ©¢.C0000 » 19891

2.100382 2.03¢468 -1.12500 £.00060 «12500 7.12502 0,00000 0.00000 11273

3,07813 2.98438 -.87509 0.00000 +12500 43,76113 0.000C0 0.,00000 1.40775

2.69C83 2.76¢88 -.R7500 0,000C0 .12500 38.36749 0.,00000 0,00000 o 6655G

2.709113 2.6C938 -.87500 ©.00060 .12500 32.00538 €,00C00 €.00000 42892

2.515863 2.421%%9 ~+ 27500 0.00000 «12500 264,62356 0.€0000 0.00000 230203

2.32912 2.,22439 -.287500 0.C0C00 +12500 16.26020 0.00000 €,.,00000 «200P48

2.15C63 2.04428 -.87500 0,CC000 .12500 7,12502 0.00000 0.00C00 «12525 .
3.1771 3.2¢313 ~. 62200 c.CCOCC 12500 ©3.78113 0.00000 0.00000 1e260672 i
3,0R8546 2.97395 -.62500 0.€0000 +125C0 IBL,I6T49 0.00000 0.00000 «56P33 !
2.75913¢ 2.74479 -,625%00 0,00000 +12500 32.00528 0.00000 0.00000 «37977 ;;
2.53021 2.515063 ~,£2500 0,00000 .12500 24.52356 0.00000 0.£0C00 « 2443 [l
2.40106 2.2°L406 ~2€2500 0.0000C0 «125C0 16.26020 0.00000 0.C0000 «20827 -
2.171¢28 2,05729 -.62500 0.000C0 «12500 7.12502 0,00000 0.00000 «13133 i
4,51563 4,26688 -«37500 0.,00000 «12500 43,78113 0.00000 0,C0000 o %7455 l
4,07713 3.£5038 -,37500 0.000C0 12500 3R.,38749 r.000G0 ¢.00CP0 211549

3.64063 3.42188 -.37500 0.60000 «12500 32.50538 £.C0000 0.00000 «1P827

3,22313 2.98438 -.37500 0.00000 12500 24.621356 0.00000 €.00000 » 36089

2.75553 2.54668 -.37500 0,00000 12500 16.26020 0.00000 0.00600 »2683%

2.32913 2.10938 ~-+37500 0.00000 12500 7.12502 0.00000 0. 00000 . «17314 . '

4,75521  4.51563  _ =.12500 0.00000 L. +12500 __43.,78113 ~..0.00000 0.00000 «48074

U e s e i 2

Y I O U e




4.27604
3.79¢88
3.31771
2.83P5%
2.33938

SECOND PLANFORM

-1.820212
-1.90104
-1.92188
-1.94271
~1.94535%
-1.98439
=1.65063
-1.70313
=1.74563
-1.82813
=1.790¢5
-1.95313
-1.60104%
~1.50521
=1.5093%
-1.7125%
-1.81771
~1.92138
~1.1615%6
-1.30729
-1.45313
~1,.598906
=-1.74479
-1.29063

~.92388
-1.10938
-1.29+p%8
=1.6965,
~1.57188
-1.8%938
"=~.$69229

-.91148
=1.14063
=1+35979
-1.53808
-1.82¢f13

64271

~.71354

-a93437
-1.25%21
-1,52+404

4,03¢508
3.5%729
3.07813
2,59696
2.11979

-«12500
-«12500
-.12500
-e12500
-~«12500

0.00000
0.00000
0.C0C00
0.00000
0.00000

HCRSESHNE VORTEX DESCRIPTIONS

-1.29063
~1.61146
-1.932229
~1,95313
-1.97396
-1.99479
-1.671P8
-1.,732438
-1.79628
-1.85338
-1.92188
-1,98438
-1.45%313
-1.55729
=l.tt146
~1.7¢65¢3
-1.R6979
-1.97396
-1,23428
-1,3%2021
-1.52604
~1,67178
-1.81771
-1.9¢354
-1.01563
-1.20313
-1.3%063
-1.57813
~1.7¢563
-1095313

-.79688
-1.02604
-1.25%521
-1.,48438
-1.71354
-1.94271

-.57213

~sB4890
-1.11679
=1.390453
=l.t210¢

‘—3.€87500

-3.,87500
-3.87500
=3.87500
-3.87500
-3.87500
=3.62500
—3.62500
-3.£2500
-3.82500
=3.62500
~3.62500
-3,37500
-3.37500
~3.37500
~-3.37500
-3.37500
~3.37500
-3.12500
-3.12500
~3.12500
-3.12500
-3.12500
-3.12500
~2.87500
=2.F7500
-2.87560
-2.87500
~Z2.87500
-2.87500
-2.62500
~2.62500
-2.62500
=2.62500
-2.625%00
-2.62506
-2.375900
-2.37500
~-2.37500
~2.375C0

_-2.27%0C

0.00000
0.00000
0.00000
00000
0.€0C00
0.00000
0.00000
0,00000
0.00000
0.€0C00
0.00000
0.00000
0.000C0
0.00000
0.00000
0.00000
0.000C0
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.€0000
0.00000
0.00000
0.00000
0.C0000
0.90000
0.00000
0.00000
0.00000
0.60000
0.00000
0.60000
0.60000
0.600C0
0.€0000

_0.C0C00

«12500
«12500
«12500
«12500
«12500

«12500
«12500
12500
+12500
«12500
12500
+125C0
+12500
«12500
12500
«12500
«125C0
.12500
«12500
+12500
«1250¢
«12500
+12500
«12500
12500
«12500
«12500
212500
«12500
«12500
«12500
«12500
«12500
«12500
«12500
12500
«12500
«12500
«12500
«12500
.12500
«12500
«125C0
«12500
«12500
_«12500

-:;-_ LN

Hin
38.36749
32.,00538
24,6235%6
16.26020

7.12502

43.78113
38.36749
32.00%538
24,6235%
16.26020

7.12502
43.78113
38436749
32.005138
24.52356
16.26020

7.12502
43.78113
38.36749
32.00538
24462356
16.26020

7412502
43,78113
39,36749
32.00538
24.62356
1£.,26020
17.12502
43,78113
38.36749
32,00538
24.62356
16.26020

7.12502
43,78112
38.36749
32.00538
26,62356
16.26020

7.12502
©3.78113
38436749
32,00538
24,62356

16.26020

0.00006
0.00000
0.00000
0.00000
0.00000

0.00000
0.00000
0.00000
€¢.00000
0.00000
0.00000
0.00000
0,00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.,0C000
0,00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.,00000
0.00000
0.00000
0.00000
0.C0000
¢.00000
0.00000
¢.00000
0.00000
0.00050
0.00000
0.00000
0.00000
0,00000
0.00000
0.00000
0.00000
0.00000
0.00000

0.00000

[
o
N

¢.00000
0.00000
0.,00000
0.000C0
¢.00000

0.00000
0.00000
0.00000
0. 00000
0.C0000
.C0000
€.00000
0.00000
0.00000
0.€0000
0.00000
€.00000
0.00000
€. 00000
0.00000
0.00000
©.00000
0.00000
€.00C00
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0.00000
0,00000
0.00000
0.00000
0.00000
0.00000

0.00000

- -

017343
«15834
«26070
026265
016982

3.76205
1.89625
1.39620 ! 4
1.08974 -
281541 1
.50730
2.20133
1.36727
.95055
«69010
«48336
028572
2.39112
1.14411
«77705
« 535979
+39129
«23077
2.12892
1.00414
«67843
«48772
«33994
+20013
1.93654
« 90453 )
-61008 )
«43779
«30472
.17921
1.78472
«82772
$55738
+39951 ;
«27789 . |
.16334 ,
1.56024
o TH4H 4
«51377 .
-36809 :
«25607

S| 30Vd TYNIOINO
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~-1.79888 -1.93229 ~2.37500C 0.00000 «12500 7.12502 0.00000 0.00000
-e20313 -.35938 -2.12500 0.00000 «12500 43,78113 0,00000 0.00000
~.51563 ~.8718%9 -2,12500 0.00000 «12500 38.36749 0.00000 0.00000
-.22213 -.98438 -2.,12500 0.00000 .12500 32.00538 0,00000 0.00000
~1.14C63 -1.265¢688 ~-2.12500 0.00000C «12500 24.62356 0.00000 0.00000
-1.43313 -1.60938 -2.12500 0.000C0 «12500 16,26020 0.00000 0.00000
~1e76563 ~1.92188 ~212500 0.00000 «12500 7.12502 0,00000 0.00000
<0346 -«16063 ~1.87500 0.¢0000 «12500 43.78113 0.00000 0.00000
-e31771 —e49479 -1.87500 0.00000 «12500 38436749 0.00000 0.00000
-.67188 ~. 84808 ~-1.87500 0.00000 «12500 32.00538 ¢,000600 0.00000
-1.02¢t06 -1.20313 -1.87500 0.00000 «12500 24462356 2.00000 0.00000
-1.38021 ~1.55729 ~1.87500 0.00000 «12500 16426029 0.00000 0.00000
~1.73438 =-1.91146 ~1.87500 0.00000 «12500 7.12502 0.00000 ¢.00000
«27404 .07813 -1.62300 0.00000 «12500 43,78113 0.00000 0.00600
-11979 -.31771 -1.62500 6.,00000 «12500 38.36749 0.00000 0.00000
-+51563 -e71354%4 =1.62500 0.00000 «12500 32.00538 0.03000 0.00000
~e91145 ~1.10938 =1.62500 0,00000 «12500 24,62350 0.00000 0.00000
-1.30720 -1.50521 -1.62500 0.00000 .12500 16.26020 0.00000 0.000€C0
-1.70313 -1.90104 ~1.62500 0.00000 «12500 7.12502 0.00000 0,00000
51563 «29688 -1.37500 0.00000 «12500 43.78113 0.00000 6.00000
«07£13 -e14063 ~1.37500 0,00000 12500 38.36749 0.00000 0,00000
-+35938 -«57813 -1.37500 0.60000 «12500 32.00538 0.C0000 0.00000
=.79£88 =1.015863 -1.37500 0.00000 «12500 24.62356 0.00000 0.00000
~1.23438 +1.45313 -1.37500 0.00000 «12500 16.26020 0.00000 0.00000
~1.67188 ~1.890¢3 -1.37500 0.00000 «12500 7.12502 0.00000 0.00000
a 75521 i 251563 -1.12500 0.00000 «»12500 63.78113 6.000060 0.00000
«27¢0% i 02265 -1.12500 0.00000 +12500 38.36749 0.00000 0.00600
-+20313 1= b6271 -1.12500 0.00000 «12500 32.00538 0.00000 0.00000
-.68229 !—.92187 -1.12500 0.00000 «12500 26.62356 0.00000 0.00000
~1.16145 =1.40104 -1.12500 0,00000 «12500 16.26020 0.00000 0.00000
=l.64063 -1.6¢021 -1.12500 0.00000 «12500 7.12502 0.00000 0.20000
«99479 «73438 -+.37500 0,00000 «12500 43.,78113 0.00000 0.00000
%7290 21354 -«87500 0.60000 12500 38.356749 0.00000 0.00000
-.04¢87 -.30729 -+87500 0.C0000 «12500 32.00538 0.00000 0.£6000
—e58677% -.02812 -«87500 0.00000 «12500 24.62356 0.00000 0.00000
~1.08854 =1.34R89% -+87500 0.00000 «125C0 16,26020 0,00000 0, 00000
~1.60938 ~1.0¢6979 -+.87500 0.00000 +12500 7.12502 0.00000 0.,00000
1.23438 «685213 ~.062500 0.00000 «12500 43,78113 0.00000 0.00000
67188 «35063 -e 62500 0,00000 «12500 38.36749 0.00000 0.00000
«10938 -.17188 ~. 62500 0.00000 «12500 32.00538 0.00000 000000
—~e%%3313 ~.73438 ~62500 0.00000 12500 26.62356 0.00000 0.00000
~1.01563 -1.29¢88 -.62500 ©¢.00000 +12500 16,26020 0.00000 0.00000
~1.57P13 ~1.%25038 ~.£2500 0,00000 +12500 7.12502 0.00000 0.00000
1.83333 1.50000 -.37500 0.00000 +12500 0.00000 0.00000 0.00000
1.16¢A7 «f2333 ~«37500 0.00000 «12500 0.00000 0.,00000 0.00000
«50600 «16667 -¢37500 0.00C0C «12500 0.00000 0,00000 0.00000
~. 166867 -.50000 ~«37500 0.00000 «12500 0.00000 0.00000 0.00000
~.f3333 ~le1t667 ~+37500 0.00000 12500 0.00000 0.00000 0., 09000
__=1.50000 -1.83233 ~e37500 0.00000 +12500 .0.00000 0.0n000 0.00000

»15053
1.55721
«70943
+475641
« 34086
.23751
.13981
1467511
«65629
+43916
«31614
22126
.13067
1.42181
+59420
+40189
«29280
.20681
.12286
e 66250
« 49402
«36069
.27018
«193906
«11632
hutyR7
+36981
.31562
.26812
.10272
«11114
«34535
+29098
+27207
022632
«17329
«10757
«28369
. 24562
123025
+20156
.16702
«1066%
09410
« 19477
22522
+21550
«18972
+10484

o
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1.83333 1.50000 -e12500 0.00000 +12500 0,00000 0.00000 0.00000 «11522
1.16667 +83333 ~¢12500 0.00060: +12500 0.00000 0.00000 0.00000 «17978
» 50000 166867 -,12500 0.00000 +12500 0.00000 0.00000 0.00000 »21220
-.16¢67 -.50000 ~+12500 0.00000 212500 0.00000 0.00000 0.00000 + 200618 .
-,%3333 ~-1.16667 -a12500 0.00000 +12500 0.00000 0.00000 0.00000 « 16646 '
-1.50Nn00 -1.83333 -.12500 0.00000 «12500 0.00000 0.00000 0.00000 210452 '
REF. CHORD [d lVERLGgl TRUE LREA REFEPENCE AREA Br2 REF. AR f TRUE AR MACH NUMBER
5+33333 2.62500 21.00000 16.00000 4400000 4,00000 3.04762 « 60000
|
00
no |
38
2
|| O
ar
ol
&
4 —m
3

——

‘o e,
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COMPLETE CONFIGURATION

DESIREDL CL COMPUTED AL
«350000 7.50050
CL ALP
PER RADIAN PE
381947
1087 PLANFORM «£2818
ECOND PLANFORM 2.99129
AODITIONAL LOADIN
WITH CL BASED ON S
;TATICN 2v/e St COEF c
1 ~+34375 34223
[4 ~e28125 +408932
3 -«21875 «58461
& ~e15623 «65063
5 -.09375 «69068
() ~.03125% »71180
7 -.9L873 «1972%
8 -.90625 241115
9 ~oB4637% «57231
10 ~e 70123 «70573
11 ~. 71875 « 81991
12 -~ 85425 «91908
13 -e59375 1.00570
14 -+53125 1.,08132
15 -.46875 1.14701
10 -+40625 1.20348
17 ~e34375 .90898
18 -.28125 80129

WING-BDODY CHARACTERISTICS

LIFT INDUCED DRAG (FAR FIELD SOLUTIODN)
PHA cL(ve) CDI AT CL{iwWB) COIZ(CL(NBYH2)
(1/7PI*AR REF) = «07958)
«39158 01583 «10325
COMPLETE CONFIGURATION CHARACTERISTICS
HA CL{TWIST) ALPHA AT (CL=0 Y CP cnscL cHOo
R DEGREE
«0bELH 0.00000 0.00000 -+40320 «04734 0.32000
s 01445 0.00000 0.C0000 -s16482
.05221 0.00000 0.00000 —e46920
G
(TRUE)
LOAD DUE ADD. LOAD AT BASIC LDAD SPAN LOAD AT
L RATID C RATID TD TWIST Ci= 0,00000 AT CL=0 DESIRED CL
FIRST PLANFORM SPAN LOAD OISTRIBUTIONI
1.43744 «23810 0.00000 0,00000 0.00000 »13038
1.46796 »33333 0.0C000 0.00000 0.00000 «18641
1.36409 52857 0.00000 0.00000 0.00000 2227
1.24211 «52381 0.00C70 0.002000 0.,00000 «24760
«£9068 1.00000 0.00000 0.00000 0.00000 «26312
H4591 1.,09524 0.000€C0 0,000C0 0.00000 «27116
SECOND PLANFORM SPAN LUAD DISTRIBUTION
4.14223 « 06762 0.00000 0.0€000 0.00000 «07514%
2.87802 16288 0.0€0C0 0.00000 0.00000 15663
2.,403069 +23810 0.00000 0,00000 0.,00000 »21802
2,11718 «33333 0.000090 0.00000 0.00000 «26685
1,91313 042857 0.00000 0.00800 0.09000 «31235
1.75461 «52381 6.00090 0.00000 0.00000 «35013
1.62459 «61905 0.00000 0.00000 0,00000 «38312
1.51385 + 71429 0.00000 0.,00000 0.C0000 .61193
1.41690 «80G952 0.00000 0.00000 ¢.00000 «43696
1.33016 «00476 0.00000 0.00000 0.00000 2458467
«90898 1.00000 0.00000 0.00000 0.00G00 346528
73162 1.09524 0.00000 ___ 0.00000 0.00000

TR =T

s e e N L e mmemrt e

«30526

ALY D #Ond 36
e g RN

-AT CL DES~-
X LOCATION OF
LOCAL CENT PR

2.49601
2.669¢€9
2.84543
3.02133
3.54296
3.75812

-1.91049
~1.72329
-1.535%9
-1,34783
-1.15997
-.97195
- 78358
-059‘35
’040331
~+20800
-e10t:82
-.113%¢
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-.21875 .73728 .61932 1.19048 0.00000 0.00000 0.000C9 28087 -.01521
-.15625 69456 +54021 1.28571 0.00000 0.00000 .00000 <26459 02965
-.09375 66944 43932 1.52381 0.00000 0.00000 0.00000 .25502 .17701
-.03123 .65623 43065 1.52381  0.00000 0.00060 0.00000 +24999 20034
04 i
I i
& Ne) .
” - i
! 3L
25
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4,92300
4,92500
4,92500
4,92500
4,92500
4.92500
4.925%500
4%,92500
4.,92500
4,92500
4$.92500

4,77500
$,77500
4,77500
4.77500
4.77500
4,77500
4.,77500
4.77%00
4.77500
4.,77500
4,77500

€.62500
4,42500
4,.52500
4.62500
4,62500
4,.82500
€.625008
4.62500
4.62500
4£,52500
4.42500

8.67500
4£.47500
£,47500
4.67200

4,47500

-+.07500
’006657
-.05833
-. 05000
-e04167
-.03233
-.02500
-e01667
-.00R33
-.00000

-.22500
-.20000
~.17%00
-.15C00
-.12%00
-.10000
-.075C0
-.0%0C0
-+02%00
-+J0C00

-+37500
-.33333
‘o?QIC"
-e25CC0
-.20€33
-+16667
~-+125C0
-.02333
~e041¢7
~-.00C00

-+50000
—ebbhbs
-.38n88¢ "’

-.33333 "

LONGITUDINAL LOAD DISTRIBUTION

PLANFORM NUMBER 1

INTERPOLATED

DELTA C

57464
57177
«56928
«56698
«56485
«56290
+%6113
+55955%
«55814
55691

255609
«54101
.52490
« 50868
+69349
»47993
246799
45768
«44898
094190

«4£6253
46622
56554
«43024
+42C03
41140
363555
«37661
«35047
+36773

«60490
«54788
«48621
42695

4

aLiXx) '
15000
d
I
CNL = .02117
«43000
{CNL = «05526
«75000
CNL = .07;52
1.00000

n? 0
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4.47500 ~e27778 «36849
$.47500 -o22222 «32639 BT
4.47%00 -.18687 .30230 o
4.47500 -e11111 .28573 | | ,
4,47500 -.0555%6 «27359 ) I }
6.47500 c.co0co 27252 ), _ !
i CNL = «099%98
©.32%00 1.00000 g
4,32%00 -.50000 - +61211
4,32%00 I +55709 . 3
4.32300 -.38889 «36357 i ;
4,32%20 -.33333 «30036. |
4,32500 - 27778 227326
©.32500 ~.22222 «24510
4.32%00 ~a15€47 .21303
6.32500 ~.31111 .19528 £
4,32%00 -.05556 .19128 - D
4,32%00 o.cgoce +20002 v o
CNL = 07625 x5
4,17%00 1,00000 [
4,17%500 -+50000 «64695 X o
4,17500 —ehbbhg «34057 ~
4.175C0 -.38889 +16099 FOUP S I
4.17500 -.33333 09843 3> 22
4.17520 -.27778 .08157 S
4,17500 -.22222 .09342 jz = !
“«.175C0 -.16€47 12468
4.17%00 ~,31111 .130086
«.17%00 -.05556 .12534 11
4,17%00 0.00900 $13422 ¢
CNL = 31 + 04204
«.07%00 1.00000 |
& ,02%00 ~.50000 +462263 :
4,02%¢0 k4454 .18650 ;
4.02%cC -.38789 .14030 ,
4,02500 -.33233 «08583 :
©.02590 -.27778 .02295% :
' 4.52%C0 -.22222 «04102 ' ?
4.62500 -.16%67 «10126 ;
], 4.02500 ~-.11111 .12558 :
%,07500 ~.05%586 .131786 !
4.02500 o.acoec «15415 ;
CNL = .03011 1 :
3.°27%C0 1.00000 m
3.87560 + 50000 034597 i
3.87500 kb4 b4 +31677 o -
3.97%00 »38PP9 .1%527
1.27509 »33322 .09e¢89 J

*Q_“L_ 3.a7500 27776 a1e66 ,




3.87300
3.87500
3.27500
3.27500
3.87500

3.72500
3.72500
3.725%00
3,72500
3.7250¢C
3.72500
3.72%00
3,72500
3,72500
3.72500
3.72500

3.57%500
3.57500
3.57%500
3.57500
3.57500
3.57500
3.5759%0
3.57500
3.57%00
3.57300
3.57300

3.42500
3.,42500
3.4259%0
3.42500
3.425C"
3.42500
3.42500
3,428500
3.42500
3.42500
3.42500

3.27500
3.27%00
3.27500
3.27500
3.27500
3.27500
3.,27500

-e22222
-.16667
-¢11111
=+05556
0.00000

-+.50000
—ahbbhsy
~-.38889
-¢33333
-O27778
-e22222
‘c16667
-.11111
-.0555¢8
0.00000.

-+50000
—ahbbhbhh
—+36889
-33333
-.27778
~e22222
~a16LE7
~.11111
-«03556
0.000G0

=+57506
-'!1111
~ab4722
~«39333
-.3194%
~a25556
-.191¢7
~.12778
~.082£9
6.00C00

-.72500
—ebb444
-.56389
-0‘8333
-e60278

_-.32222

«12732
«13701
15093
+168€21
220614

62122
234469
«18344
«11673
11035
«12747
«15604
016944
18575
+22091

.66825
.37112
.23288
.15292
.11104
(12651
.17886
-19949
«20762
.23308

1.11970
«85735
«36025
«31574
«250862
«23513
2227462
«23F30
+23530
25284

1,3%031
1.,28567
1.07130
e 72512
042159
«31701

CNL = UK 20
1.00000
i
CNL = «04962
1.00000
! ]
|
CNL = « 035347
1.15000
o
CNL = «11448

1.45000 Iin
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3.273%00
3.27%00
3.27500
3427300

3.12500
3.12500
3.12%00
3.12500
3.12500
3.12500
3.12%00
3.125%00
3.12500
3.12500
3.12500

2.97500
2.97500
2.97500
2.975%00
2.97500
2.97500
2.97500
2.975C0
2.97500
2.97500
2.97500

2.32500
2.82%00
2.92500
2.82500
2.82300
2.82500
2.22500
2.82°C0
2.82%00
2.82500
2.82500

2.67200
2.675C0
2.67500
2.67500
2.67500
2.67500
2.57%00

_2.67500

-.24167
-.16111
-.00050
-.00000

-.87500
-e77778
~-.6905¢
-.58333
~e58611
-038889
-.291467
-a19644
-e09722
-.00000

-1.025C0
-.91111
-.79722
-e68333
—e56944
—-.4555¢%
-.36167
-+113¢89
-.00000

-1.17500
-1.04444
-+91389
-+78333
-.85278
~.32222
‘-39167
-013056

-1.32500
-1.17778
-1.,0305¢
--88333
~a73¢611
'058F99
-eb4187

«28607
»27619
226400
»28116

1.42895
1.210¢€0

1

- 78054
«54528
«43679
«35582
e 27447
«26839
«27081
27595

054969

1.15016

1
1

s

«68179

%9111

+36010
.31802
+29586
«26936
25707
«24273

«51069
«37084
«65948
41280
«37032
325406
+288€0
«26328
«24197
022407

.70272
«86123
«45897
«39€79
31803
e 29144
«25915

ki N

1.75000

2+05000

2.35000

2.85000

CNL =

CNL =

T TR T TTemem—m S T e Bl o =

0€T

e e e <

«22048
o331

N

X3

ER

;‘ -

« 26710 D

CNL =

CNL =

«31669
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2.67500 -.20444 «23398
2.67500. -.14722 022341 ;
2.47500 -.00000 20967 ,
CNL = 28811
2.%2%00 2.95000 )
2.52%00 «1.475C0 1.09929 ! p
2.%2%70 -1.31111 79575
2.%2500 -1.14722 46596
2.%2500 -,98333 ‘ 31784
2.52300 -.01944 «29109 !
2.52500 ~e65556 .2553% ” i :
2.92500 -.691¢7 +23389 i ! :
2.52500 ~.32776 .21233 li |l €
2.%2500 -.186329 .20365% ‘ ”, b
2.52%00 -.pocce 18749 i
CNL = » 27685 =
2.375%00 3.00000 s
2.37500 ~1.50000 ch228% N
2.375C0 -1,33333 «35115% | ;
2.37%00 ~1.16667 29046 -
2.37%C0 -1.00000 26717 R
2.37%60 -.83333 22696 E
2.37500 - 66667 20318 5 - i
2.375G0 -.50000 «.19253 - i
2.37509 -433323 .18105% i
237500 'cltﬁb’ «17675 ;
2.37%00 -.00CG0 16174 {
cNL = «17964 !
2.22%00 -1.50€00 .18817 i
2.22500 -1.33333 .17931 )
2.22300 ~1.156¢¢7 17972 [
2.22%00 ~1.06000 .17280 ; E
2.22%00 -,213123 «1£069 .
2.22%00 - bbEL7 +15316 1
2.22500 -.50000 014629 : i
2.22%00 -.33333 14302 i 1
2.225CH -.158¢7 014204 — : 3
2.22500 -.C0CCO 13688 w E
CNL - «11¢90 ; -
2.07%00 3.00000 5
. 2.07500 -1.500C0 «07478
2.07%90 -1.33333 .08258
2.07%00 =1.145887 .09139
2.07%CC =1.C0CCO «094P0
2.07500 -.83333 09324
2.07500 - 6867 00812

2.0750¢0 -+50C00 .09298
2.07500 B -.33333 L «09756




zet
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2.07560 166067 «10%98
2.07300 -.00000 «10979
CNL = «07062
CN FDR PLANFORF 1 = .09901 i
PLANFORM KUMBER 2
X Y INTERPOLATED BLEY)
DELTA CP
1.90000 1.00000
1.90000 -.50000 1.30093
1.90000 =, hbhb44 « 77090
1090000 ’-398?9 037609
1.90000 ~.33333 .13703
1.99060 -.27778 .07008 g o
1.9¢000 -.22222 .09224 .
1.90200 16667 .11327 ! oL
1.9%600 -.11111 .10750 o
1.90C20 -.055% 12202 S% ;:
1.90¢C0 0.00CC0O +17086 g :
’ CNL = .06865 Lo e B
1.70000 1.00000 ' =
1.70000 -.500C0 .16782 Pl
1.70000 “. 44644 208364 =
1.7C000 -.388E9 : 206287 :} 5
1.7¢n00 ~.32333 .12098
1.70c00 | -e27778 <1937
1.70000 -.22222 219606
1.70000 16667 e145605
1.73c00 -.11111 .13503
1.70000 ~.05556 217766 i :
1.70000 0.600C0 .25087 : ;
CNL = «03630 3
1.5€500 1.00000 5
1.50000 ~.90000 +19009 2
1.50000 —ahb by 17422 !
1.50000 -.36889 .19312
. 1.50000 -.33332 .27675
, 1.509¢¢ -,27778 +33439
: 1.50C00 -.22222 .37500
1.507 00 ~.16467 .22770
1.57C%¢ -.11111 .15597
! 1.30C00 -.C5550 f18447
. 1.50000 0.€0C00 .23441
} CNL = +05908
_ e __YJ30c60 _ | R . l.80000 .
i e e A . . " b i -
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1.36000 -+70000 225704
1.30000 82222 .27792
1.30000 —eBbhbh .25461
1.30000 - h8867 .21715 :
1.30000 -.38880 “ 19824 ; ,
1.300€0 -.31111 21727 ! D
1.30000 -.23333 .22166 ' =
1.30000 =15556 | .20535 ,
1.30000 -.07778 | .17203
1.30000 ~.00600 L1066
CNL = «07740 .
1.10000 1.80000
1.10000 -+90000 +35294
1.10000 -,20000 31988 (ol
1.10000 ~.70000 .30899 "mx
1.10000 «+60000 .28801 3 ]
1.10090 -.50000 .23671 2
1.10000 -.40000 .2C375 (o) I|,:
1.16000 -.3000C <19248 -
1.10C00 -.20000 18088 Fo I
1.10000 -+10000 .19108 e
1.10000 ~.00C00 .22870 LA
) CNL = «11061 =1 e :
+90000 2.20000 :1 w
«90000 «1,10000 «31339 i
290000 -.97778 «38246 |
.90CC0O ~e8555¢ +35153
«90000 -.733312 +31764
; +90000 -.61111 +26705
£ .90C00 ~. 42809 «22318
¥ .90009 -.35867 221854
«90000 —.25444 .20845%
«90000 -a12222 «20744
.90000 -.00000 .24637 |
CNL'= «15046
«70000 2.60000
+70000 ~1,30000 1,16382
.70C00 «1.15556 ¢ %5193 .
.70CC0 -1.01111 $ 40421 § w
.70000 -e86567 «35344 w
. 70000 -.57778 $ 23440 :
‘ .7rr00 -.43333 .22430 (
; .70000 —-.2RBRY $218P1
£ .70C00 —al4444 «20913
+ 70000 -.00c00 .22068 )
; CNL = $21521
+50000 3.00000 . ) . d
. _ +50000 ) =1.30000  1.24344 e
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50000
«50000
«30000
«30C00
«30000
«50000
«300CO
«50000
«50000

«3C000
«30000
«3CCCO
«30C00
«300C0
«30000
«30000
«30000
«3CC00
«300C0
+30000

10000
«10000
«10000
«100C0
«10000
«10000
«10000
+10000
10600
«10000
«10000

=«10000
~-«10C00
-«10C00
-.10000
-«10000
=+12000
-.10200
-.12000
--100600
-.106C0
-.1000C

-+30000
-«33000

~ -230000 .

-1.33333
=1.106687
-1.00000
-.03333
- 60E867
-.50000
~«333323
2156467
-.000C0

-1.70000
-1.51111
-1.32222
-1.13333
~e 94444
-e 75556
-.36667
~.37778
~+18889
~«00000

=1.90000
-1.£8289
~1.47778
-1 e 26667
-1.05536
= Bhbh 44
f-63333
-.42222
-.21111
~.00000

-25100C0
~1.806607
-1.63333
=1.40000
=le.18¢¢67
-.93333
-.700C0
~-46667
'023333
0.00000

-2.30€C0
~2,04444

«30746
+4005%9
«36187
«28272
«25279
223590
22228
221454
20764

2.36211
1.03877
«45160
«372006
«30122
025523
«23201
«22516
21755
21092

1.47364
1.22891
«68023
+«39504
.32532
«27228
»23103
22326
«21335
«20759

1.36690
1.25046
+63130
+%3930
+34003
«27979
024322
«22187
221247
«202¢86

1.67011
. 1.22C61

[P IS U

‘ | CNL =
3.40000
iw

CNL »
3,80000

CNL =
4.20000

CNL =
4,60000

[
w
£ =3

o e e i - *_ﬁrmm' -
i

»25869
(=X :

2 ;
3 '
=2 o

. (@)

36556 ':Jr;—’ g
O v :
>
>
ol
3

46497

»52387




v '-“""""""""-'\’-mw-"'* T 1
: -.30000 -1,78289 +56B80%
g -+30000 -1.53333 «61008 .
-+30000 -1.27778 «34272 iy
-.30000 -1.02222 .27868 '
-+30000 -, 76667 .23226 :
-+30000 -.51111 .21023 |
-.30000 ~425556 .204P0
-.30000 -.00000 «19740
CNL = 35876 ]
-.50C00 %.00000 ;
-.50000 ~2.%0000 1.78989 |
-.50000 -2.22222 1.03788 :
-.50000 ~1.94444 «54049 :
-.50000 -1.666L7 .42613 |
~.5%50000 ~1.388E0 «33140 i
-.50000 -1.11111 27126 ! g‘%
~.50000 -.83333 .22637 1 2
~.50000 -.55556 +19340 i -g &
-.50000 -.27778 «19320 ' Q2
-.30000 -.00006 «18677 - % ?.
i CNL = +57416
-.70000 5.40000 Falins)
-.70C00 -2.70000 1.92331 =%
-.70000 ~2.40000 .85033 2w
~.7C000 -2.10000 +50920 3o
-.70¢00 ~1.800C0 .39820 < W
-.70600 ~1.50000 .31618
-.70000 -1.20000 25768
~,70000 ~+500C0 .21654
~,70000 ~-.80000 «18450
"-70000 -.30000 017889
-,76000 -.00600 .17309
CNL = 57604
-.90000 5.80000
-.90009 =2,90090 2.01067
-.96000 -2.57778 V74650
-.90000 ~2.25%56 +50068 . :
‘ -,90000 1, =1.93333 .37283 o ;
. -,90¢30 -1.61111 ,29271 w L
-.90000 -1.28€80 .23848 o
~.99000 ~.98887 .20207 ,
~.950C0 — bbbk .17778 !
-.9C000 -.32222 016317 i {
-.9C000 0.00C00 .15917
CNL = +58504
~1.10000 5420000
-1,10000 ~3.10000 2.29165
-1.10000 —2.755%8 .66792 v o ) ' v -
-1.10000 -2,41111 46077 L .
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-1.10000
-1.10000
-1.10000
-1.10000
-1.10000
-1.10000
-1.10000

-1.30060
-1.30000
-1.30000
-1.30600
=-1.30000
=-1,30000
-1 3L°0°
-1.30000
-.-30300
-1.30000
-1.320000

-1.5C000
-1.52000
-1.50000
-1.52000
-1.50900
-1.5%50000
-1.50000
~1.50000
-1.5C000
-1.5006G0

-1.7000C
-1.70000
~-1.70000
-1.70000
~1.7CC00
-1.70C00
-1.7C000
=1.70000
-1.70000
-1.70000
-1.70000

-1.90000
-1.90C000
-1.90000
~1.908C0
| ~1.90000

=2.06667
-1.72222
-1.03333
~«69RF9
~e34444
-.00000

-3.30000
~2.93333
~2.56607
-2420000
-1.83333
-1.46667
-1.10C00

~e73333

-e36667

-.00000

-3.50000
-3.11111
~2.72222
-2+33333
=1.9%64L4%
~1.55556
"1.15667

-e77778

-.380890

-.0C000

-3.70000
~3.28889
~2.87778
~2.45667
~2.05558
=l.t4444
-1.23333

-.82222

-.41111

-.,0NC00

~3.90060
=3.606607
-3.03323
~2,.£0000

_ «12010

«33923
«26591
«21764
+18357
«16253
«14471
«16182

2.35042
«68599
41654
«30236
23580
19116
«16087
«1%160
012417
.12207

N

«37511
«55338
«36179
«258C9
«198096
«16087
135586
«11915
«10530
«10413

N

«62636
«45826
«28639
«20360
«15418
«12510
«10540
«09376
.0R0831
« 08848

2.17917
«28478
16902

6.60000

7.00000

7.40000

CNL =

e -

t

CNL =

9¢T

«59673

«004%4

+56633 g

«53600

3610

#

-
DRSO
e s

Lvd

ALITYND MU

;
L e

o —— e




Lo BT

e

ikl

| N -
] 4
-1.90¢00 -2.16867 + 09662 g
-1.90000 -1,.73333 .07984 :
-1.90000 -1.30000 .07699 ,
-1.90000 -e26667 . 06722 ; 5
-1.90000 ~»43233 .06773 i 2
-1.90000 «.00000 . 06787 '
CNL = 40017 !
*N FOR PLANFDRM 2 = «36613 3
TOTAL CN = 48514 . ;
i ] 3
INDUCED DRAG» LEADING EDGE THRUST AND SUCTION COEFFICIENT CHARACTERISTICS 53 N - § 3
COMPUTED AT THE DESIRED CL FROM A NEAR FIELD SOLUTION YL
©
SECTION COEFFICIENTS g
L. E. SWEEP
STATION 2v/8B ANGLE ¢DIY C/28B €T Cc/28 cS Cr28
3 o
CONTRIBUTION OF THE FIRST PLANFORM TO THE CHORD OR DRAG FORCE ;?. i
g 3
1 ~+34373 45.00000 | -.000¢8 «00348 200492 = ;
2 -.28125 4%,00000 00005 .00396 00560 na .o
3 -.2187% 45,00000 00080 .00398 . 00563 i E
4 -e15625 £5,00000 .00139 . +D0394 00557
5 ~-e09375 45,00000 +00391 00174 00247

H

CONTRIBUTION OF THE SECOND, " PLANFORM TG THE CHORD OR DRAG FORCE

e s

7 -.96875  45.00000 -.0018% 00345 00489
] -.90625  $5.00000 -.00215 00552 .00780
; . © -.84375  45.00000 -.00183 006651 00921 i
10 -.78125 4%,00000 -.00136 .00713 «01009 !
m 11 -.71875  45.00000 -.00079 +00749 +01060 -
|| 12 -.65625  45,00000 -.00019 .00771 ' .01090 w
rh, i3 -.59375  45,00000 00033 +G0790 .01117 ~ %
Il 14 ~.53125  45.00000 00073 .00811 01147 |
ll 1% -.48875  45,00000 +00096 .00843 01162 ( .
' 16 ~.50625  45.,00000 . 00060 00925 .01308 {
17 -.3637%  45,00000 - ,0C669 00075 .00106 '
18 . =e28125 45,0000 +00600 00055 00078
19 1.21875  45,00000 00565 00038 00054
20 -.15625  45,00000 +00604 -.00035 ~.00050 .
21 -.09375 0.00000 . ,00546 .00001 .00001 L '
22 __}____ =.03125 . _ 0.00000 ____. 00537 ___=.00000 ~.50000 B .
- —_——
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LACT CReED WETOKT =

PONY CHerE

4
j

FEICHT

>

=]

R —— ORI A R = T
[
|
L S —— e e e e e - -
‘ [
GFOMFTRY NATA
FIRST RFFFRFNCF PLANFODBM HAS 16 CURVFS
t
v, nnenn VALTARLF SwFFP ﬁﬁ*OT PASTITINN ¥(S) = n.0n000 Yi{S) =
i
npf L ECTNTS FNR {TWF DEFFRENCFE PLANFORW
1oy x v ’t;srp DTHEDEAL VOVF
ﬂil - oFF NeLF BMELE CODE
1 s nenng n.anoo 73.19A1) n.nnopn 1
2 -1.€2n10 L LECO0 Tk .CPGT3 n.nOn00 1
El -3,0L0PN -, TRSG0 'fl.?”)ﬂ7‘ p,n0NED 1
P ~t  r R —1.,7Pnen n,Tns22? n.reoon 1
c -n_oaran ~1.,40800 Fo4nT) 0.00000 1
[ =1.0)rcn -1 .51K0C .0 PLTRA c.0nNeN0 1
7 -1 205D ~1.,%3100 4,0204 n 00000 1
I ~1,40%6an —1.25700 £C,73755 0.00000 1
n -r 20710 -2, 6LR2ND 72,9n215 nAee6n 1
1n -G pEECp =2.1Incpp TE.0C233 nsONDNN 1
i3] -9 trunn - I 7P 77017 n.ononn 1
> el Caesy =2,73740 ap  raano P OHODND 1
13 ~iz,2venn -2, 0k44N #).624061 r.neo0n 1
164 -2 #psfn -3,14700 ML p.oernn 1
15 =19.73%6n N YSYY $5,7147TP n.an0NN ]
1¢ =5 sannp ~3,70770 o.onann n.onnng 1
17 ~ir sannn 0.nnnpn
cErOr N RYFFRENCFE PLAMNFORM Hpe & CURVFS
!
= n enonp vaRIABLF SWEFP PlVNT POCITION x(S) = D, 00000 v{s) =
!
; NRFAV PRINTS FOR THF DEFFRFMLCT PLAMFODM
é
cInT X i v Sy fFFo NrRENRAL VOVE
pre oFf ANGYLE ANGLE CONF
1 -1f asarnn 2.00000 G 0enngh n.0NN0N 1
- -1" sa0rnn =, BOTFN 4% P42 pNONDO 1
3 —eH,TTAAR 12,2420 g fenee p.nanno 1
s -3l e 00 -13,72439 11.7145) p.oNNON 1
- -t P00 A4 ~1.7=9006 =BT PALT? rJACCDN 1
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B S e

(A4S

CQ:F]ﬂUEATInw : CTPAKT WING - FLOW

eneyf 1 16 €vFOY 73.,19P11 DFGREFS On PLANFORM 1

cupvf 1 1S cLWFPT n.nNnN0ON NFGREFS OM PLANFORAY 7

. REFAK FOIMTS FCE THITS CONFIFHDAYIQN

TeF ROFArPPOLINT | NCATFD SPANISE AT -1.5000PD wac RFFN ADJUSTED I ~}.6n500

L}

d UNIDIIO

v

THF AoFarBUINT LNCETFD SPANYISY AT ~1.40000 Mac PEFR ANJUSTED 1O «1.,405N00

And 400d 40

pnIrT y Y 7 <VFFPR NIHENPAL MOVF
ir AnLGLF ANCGLF CONF
{1 .
FipsY pt AbEAPY RREAY POINTS 1
1 n nAnLod r.0N000 p.nanen 73.19°11] n.,nno0n 1 g
? -1,52010 -. 45900 pL.NENNo 78 ,60873 n.N0000 1
3 -1, 06020 - 75590 r.onnNY on 29074 p.onnno0 1
4 -f,08030 «1.72060 0.NGHNO an.7ne22 p.oENAD 1
« -£ ANOED -] .4N50N C.002N0 ap,TNe?? N ANONG 1
¢ -k Panky -1.40500 N.NOIDO ch.a0331 0.00000 1
7 -7,010%0 -1.%1°n0 0.n0000 AN NLTER n.00000 1
R =7, 708FY «1e+3100 n.00NN0 ht 01038 n,nnone 1
] YT R 14 -1, 78000 r.onnND 6,000 n.nnene 1
0 S SR L RIS PR K c.rarnn 40, 72795 0.0NONO 1
1) -0, 30210 ~P,0P20N p,0enen 73,70215 0. NNRNGO 1
12 o renn “?2NGN0 B L LN 76,0072723 ¢.00000 1
12 -, rrch -2 ,63%1n A 00N 7a,727717 e nnnnd 1
S PR Y Y A -7, 7300 r,orrng wn | REFY N ANNON 1

- — B R [




BEE e | ool

e —5 YO TEEYT CUTORTLT TrGant AT . CPERT T 0.00064
1. WL ~1,147919 a.nnnnn I T Y Y n.NnoNy
17 1%, 7750 -2,367207 n ngran P, 71478 o.nnnop
18 =YP _ a4nun -2,59720 n.nnrnn n.onnnn 0.2N000
10 19 LDl n.nannn [ LA R R (] »
L3 a1 PLANEnL BDEAY OATHTC
b] YYD n.nnnnpy f.ONNNG n.noeng f.n0000
2 S NN Y AT -obROrN pannNan nrnenn nAnonNn
2 17 ahtMY S PR f,6000G R.ONORD e.narnnn
. YN Y -1, 28040 t.nnfan f.A0R000 p.nnnnn
£ oY 44600 —1.40507 cLEnrnn n.00000 n,n0000
. =15 a400Y 1. E1P0N NeR0RAR n.enno0 n,0nnnn
7 P T AL -1,43100 C.nart n.00000 0.00N30
s IRy N1 -1 .0671 ponner fn.A6N0N n.0onnn0
a . F Y Ut ~2.0A700 (.enneg f.Hnrang r.nMr00
tn -1 4&r UL —2,2n4nn n nrn6n n.onL0A o.nannn
1y YYD =2,53590 p.anrrn n,nnnno e.00600
1o IR ESVEYARE =2.73IP00 p.annan n.opnnn o.n00NN
12 R NYYUD) =2 966410 [ n,nonnp p noonn
14 el bb0t ) A, 1,780 £, 00000 n.onnNGH Q00000
ve <1haart ~7,36724 r.onnen n,.06060 n.,00600
1e ~lR Lbplit ~4,50720 e.onnee 45 24712 0,0n000
17 LA -17,.27670 P ancan cr onnon f.00000
A\ 2y ,10000 «13,3747306 L.NFrAn 11.71eh/1 000NN
1o =rn 700LY ~1.75104 cnrnnn -07,84072 o.nc0nn
ELd - ,0NNUL ~1.40%C0N t.nonrn n.nnong n,0000n0
21 -2 _6n0N% n,rreee [ I ]
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- Wy
| AFRCNYLAVIC NATA -
COhFIﬁPbA7IﬁN : STP Y+ F WINFE - FLOW ;
! .
CTATIC LONGITHPINAL AFERLYNAVIC COFFFICIENTS ARE COMPUTED Q“
N [} e
i ) 4
! .
Y ¥ Y 7 € Cs4 SyFFP DIXFNPAL 1LNCAL ALPHA DELTA CP AT DESIRFD s
rsa InA ANRLE ANGLF TN RANIANS (. = -AD000 5
FINST Py AYFNAGY RADSFSEOE UPDTFY NESEEIPTICNS “@w
-é;
17,176 -17.,2nr00% -3.,4N05€0 C.H0000 «10170 25 I=77D\i} n.00000 0.00N0D +E69S85
FER R T e1T.2794% -2_40N%87 e.00nn0 L10170 f4,0750% 0.00000 0,00000 321176
“1T 4k aur -17.5.921 -2, 6580 G 080N 10170 84,04R32 000000 c.onnon 75989 g Q
“17.%2m12  -17.7)1RC6 -3.698c, n.0nn00 L1017 p7.2n733 0.00000 N.000an 74433 2
S17,60376¢ )7 28062 -1, 408Fq D, NENRA REIEZ PN,O1794 2400000 0.00000 74941 ow
“17.€77%€  o)p,nEAp7 - 4GEED g.rocon L0170 77,70798 n.onoen n.0n0ND .P7092 o
15,1471 -18 72703 =3, e00r n.n00prN «18170 71.0n6155 N 06RO 0anNNNOD . 37085 ga g{
1%, 21278 ~)17, 2078 A L A p.ANGOD 1MYTN £1,.36594 0.,N0000 D.nn0NND LJ4€Q24
-4 £379n =Y~ ncTIN -3, 2%pnp 0.00000 11200 e3 445469 n.nne0n Genpnne ~42NN2 QO
IS .zuAnY 15 .€2771 —a.okpon n.rennn L11300 82 ,5078R n_nonon G.0nNYD 27187 c>
“15.7871) <15,700%2 -3.78 000 n.on0nn .1130n A1.22371 0.00000 0.00000 L1£409 '2 ??, |
—18 P76 o} 4GP T p. 000NN .1130n 70,4147 p.ne00n e.nnnan L1310 or IS
-1#4,4¢1273 14,5237 _a,srr0p n.00006, .117300 7h.68104 n,00000 0.000N0 .11719 < D :
~17.18k87 -}7.26614 =3,7+ 50 o.anernl .1130n 72.10972 n.oNrNo N.00000 «11872 i
~17.42%L -]T7. 088474 -3,7%0c¢ eopnrG .113n0 £3,1030¢ 000000 0.n00n0 . 16177 g
=% .rChnE -15,7233% -3,7vr20 f.noeonsy «112an 4r, 16347 6.nN00N Na.00N0ND + P1RAT :
~17.1¢277 .17 ,674L% -2 _hreklp r.norend L16170 B1,FEO57 £.0DNOO b.AnDOD « 28046 :
=17 57428 =34, 18600 IR IS p.oaconl «1MV TN AN 4SAHTNH NnLON0N00O B.00000 <18703
~14,6r527 ER RIS AN =2,0F630 ﬂ.ﬂﬁﬂﬂﬂi «1N170 R ,F257) 0,00000 N.00000 «173521
-1%,1€259 -1€, 3808 -, PRF10 r.N000N L1070 7% ,56351 N, NNNOD 0.00N00D +11598
B2 LA LU L T =3, (F610 r,nunag L10170 73,16330 n.0N000 0.,0n090 «10129
-]% Ehr2D )b GR2MR 3 NEFYD G, nNONN .10}70 «7,5761¢F 0N NNH00 NanNNNP . NS5NS
«17,746704 =17.5°5F0 =3,0&510 g.nnpON 10170 57.023481¢ 0.50000 g.0n000 «11139 :: }
ST CFTR4 -15,280212 SN LY N o,nnpan «17170 33,4093 0N, nHnoo 6.000N0 «181R9 ) ;
ERR IS LY Ay LT Y o -?.%€)40 t.n0rnn «11300 70.97513 n,no060 0.,00000 «2ANT7H
AL 2 T R S-S T3] -2,4%140 ronernn . REELY 78,41320 (LT D.nnNOD 17191 :
«l?,FPut? -]17,6¢7307 A P r.nnnnnlﬂ R RELE 76,4700 N, NNN00 Gernonn +172533 :
TSN I Y ETREYS I LYY f.nonerp 211700 73,7404 n.onn0n Nonnenn .10103 :
-1€,7282€ -1 k1 e —2.,5%14n g.nnnon | L)17300 AO,T76317 pONRON 0.n0nNNN J0822) g
IEYSTYR L) Y NV RT 2 510N n.nrnng L1000 &3, ppSnY p.n0NnN00 0.n0NND .OPATI
RV IVEY -}7,271F > —P.HEYLN ALO600N I RRELT ) ,£4193 n,HNH0N 8.00n000 .10)04 4
o . A e é
!
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APPENDIX B -~ PROCEDURE FILE RUNVLMF

N s aiiade

The RUNVLMF procedure file contains the following cards:

.PROC, RUNVLMF, INPUT, OUTPUT .

e e cicamas METe.

THIS PROCEDURE RETREIVES
AND EXECUTES THE - VLM -
PROGRAM

* F * *

|

*

GET , LGO=VLMLGO/UN=503400N.,

MAP, OFF .

- GET, SEGDIR/UN=503400N.

| ATTACH,LRCGOSF /UN=LIBRARY.
SEGLOAD, 1=SEGDIR, B=VLMABS.
LDSET, LIB=LRCGOSF .

; LOAD, LGO.

, NOGO.

; RETURN,LGO,LRCGOSF , SEGDIR.

' VLMABS, INPUT, OUTPUT, PL=50000.

RETURN, VLMABS .

REVERT. *** END RUNVLMF *#%
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Figure 2- General layout of axis systems, eleanental panels, and horseshoe
vortices for a typical wing planform.
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Figure 3- Variables used to deseribe the grometry of an elemental panel. 1




