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SYMBOLS

The longitudinal data are referred to the stability system of axes, and the
lateral-directional data are referred to the body system of axes as illustrated
in Figure 1. The moment reference center for the tests was located at 59.855
percent of the reference wihg mean aerodynamic chord. The reference wing area
and reference mean aerodynamic chord are based on the wing planform which
results from extending the inboard leading-edge sweeﬁ angle 73.02° and the out-
board trailing-edge sweep angle 41.46° to the model center line. (See Fig. 2.)

The dimensional quantities herein are given in both the International
System of Units (SI) and the U.S. Customary Units. Computer symbols used are

given in parentheses.

b2
A - aspect ratio, S
ref
b - wing span, m (ft)
. Drag
Ch (CD) - drag coefficient, T
ref

CD - induced drag coefficient

i .
CD - minimum drag coefficient

min
CD - drag coefficient of the configuration without twist and

sym camber at zero 1ift (see pg. 4)

. .. Lift
CL (CL) - 1ift coefficient, S
ref
C, (CRM) - rolling-moment, Rolling moment
o ‘ qsrefb
C, (CM) - pitching-moment coefficient, Pitching Toment
» qsrefC

C, (CYM) - yawing-moment coefficient, Yawing moment

qsrefb

ii



C, (CSF) - side-force coefficient, Side force
Y
ref

c - reference mean aerodynamic chord, m (ft)
q - free-stream dynamic pressure, Pa (1bf/ft2)
S - Leading-edge suction parameter

. 2 2
Sref - reference wing area, m“ (ft°)
X,Y,Z - body axes system
a (ALPHA) - angle of attack, deg
B (BETA) - angle of sideslip, deg
8¢ - trailing-edge deflection, positive when trailing edge is down, deg
§ g, - leading-edge deflection, positive when leading edge is down, deg

Derivatives:

C, - 3C /8a, per deg

c - 3C /88, per deg



Summary

An investigation was conducted in the Texas A & M University 7-by 10-foot
Low-Speed Wind Tunnel to provide a direct comparison of the effect of several
leading-edge devices on the aerodynamic performance of a highly-swept wing con-
figuration. The tests weré conducted over an angle-of-attack range of -6° to
16°,\fof a Mach number of 0.21 and a Reynolds number (baséd on the mean aero-
“dynamic chord) of 4.1 x 10°.

Analysis of the data indicates that for the configuration with uhdef]ected
leading edges, vorteX separation first o¢curs on the outboard wing panel for
angles of attack of approximately 2°, and wing apex vorticies become apparent’
for o > 4°. However, the occurence of the leading-edge vortex fTow may be
postponed with leading-edge deviceg. Of the devices considered, the most prom-
ising were a simple leading-edge deflection of 30°, and a leading-edge slat
system. The trailing-edge flap effectiveness was found.to be essentially the
same for the configuration employing either of these hore promising leading-edge
devices.

Ana]ysiﬁ of the Tateral-directional data showed that for all of the concepts
considered, deflecting the leading edges downward in an attempt to postpone |
leading-edge vortex flows, has the favorable effect of feducing the effective

dihedral.
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Introduction

The National Aeronautics and Space Administration is currently investigat-
ing the aerodynamic characteristics of advanced aircraft concepts which are
capable of cruising efficently at supersonic speeds. The conceptual designs are
representative of future generation commercial and military vehicles and incor-
porate wing sweeps on the order of 70° to 80° (e.a., Refs. 1 and 2). Unfortu-
nately such configurations have typically exhibited deficient subsonic aerody-
namic characteristics. These deficiencies have been attributed to the formation
of leading-edge vorticies. Numerous leading-edge devices and concepts have been
considered to eliminate or minimize this vortex formation (see, for example,
Refs. 3 through 5). The present wing geometry differs slightly from the geome-
try considered in References 3 thkough 5. The leading-edge being modified to
obtain a constant inboard leading-edge sweep of 73.05°.

The present study was specifically intended to provide a direct comparison
of several leading-edge devices. The tests were conducted in the Texas A & M
University 7-by-10 ft Wind Tunnel over an angle of attack range from about -6°
to 16° for sideslip angles of 0°,~ 5° and -10° and at Reynolds numbers (based on

the wing mean aerodynamic chord) from 4.1 x 10° to 5.3 x 106.



Model

The principal dimensional characteristics of the model used in the present
fnvestigation are listed in Table I and shown in Figures 2 and 3. A sketch of
the model and mounting arrangement in the Texas A & M University 7-by 10-foot
wind tunnel is shown in Figure 4.

The model incorporated three different leading-edge systems and a trailing-
edge flap system as shown in Figure 3. The model did not incorporate either
nacelles or an aft fuselage.

Tests and Correction

The tests were conducted in the Texas A & M University 7-by 10-foot low
speed wind tunnel. The model was mounted in a wings vertical attitude so that
the wind tunnel turntable could be used to obtain a -6° to 16° angle of attack
range (see Fig. 4). A variable knuckle was used to provide side slip angles of
0°, -5° and -10°. Forces and moments were measured with a standard six-
component strain-gage balance mounted internal to the model. Flow visualization
was accomplished using 0.048cm (0.019 in.) diameter nylon tufts. Test were
conducted at dynamic pressures of 3064.3, 4069.8, and 5123.16 Pa (64, 85, and
107 1bf/ft2) these values of dynamic pressure resulted in Reynolds numbers
(based on the wing mean aerodynamic chord) of 4.1 x 10°, 4.8 x 10%, and 5.4 «x
10%. The majority of the tests were run at the lower dynamic pressure which
resulted in a Mach number of 0.21.

Jet boundary corrections to the angle of attack and drag were applied in
accordance with Reference 6. Blockage corrections wefe applied to the data by
the method of Reference 7. Balance chamber pressure and model base pressure

were measured and the drag measurements were adjusted to correspond to



conditions of free-stream static pressure acting over the base of the model.

3

An

angle-of-attack correction of 0.8° was applied based on comparisons of previous

tests of similar configurations (Refs. 3 through 5).

Presentation of Results

A data supplement containing a run schedule and tabular listing of data is

provided in Appendix A. The results and discussion are presented in accordance

with the following outline:

Longitudinal Aerodynamic Characteristics
Effect of Reynolds number
Effect of Teading-edge vorticies
Effect of simple leading-edge deflection
Effect of ]edding-edge slat
Effect of variable chord leading-edge
Comparison of leading-edge devices
Effect of trailing-edge flap deflection

Lateral-Directional Aerodynamic Characteristics
Effective dihedral derivative
In additibn to the standard longitudinal aerodynamic coefficients Cm»

CL, and Cp and the lift-drag ratio (L/D); the leading-edge suction

parameter (S) is also presented as a figure of merit. The leading-edge suction

parameter is fully discussed in References 4 and 5 and is defined as :

¢, - [C + C, tan (C,/C, )]
.. D Dgym L LM

¢ “/x - ¢ tan (cL/cLa)

Where CD is the drag coefficient 'of the configuration without twist and
sym
camber, at zero lift. (See ref. 4 for a discussion of CD ). The value of

sym



CD has been estimated for the present model tests using the relationship
sym
c,?
“
C = C _ min
Dsym Diyin A

Evaluation of this relationship yields Cp = 0.0107. The value of C,

sym a

has been determined experimentally (from the linear region of Cp versus )
to be 0.039.

Results and Discussion

The present study was specifically intended to provide a direct comparison
for the effect of‘several leading-edge devices on the aerodynamic performance of
highly swept wings. The model did not incorporate either nacelles or an aft
fuselage.

Longitudenal Aerodynamic Characteristics

Effect of Reynolds Number.- Figure 5 presents the longitudinal aerodynamic

characteristics for the configuration with undeflected leading-edges over a
range of Reynolds numbers of 4.1 x 10® to 5.3 x 10%. As can be seen, for the
configuration with undeflected leading-edges, increasing the Reynolds number

L and CD'
However, the nature of the changes in CL and CD are such that significant

from 4.1 x 10° to 4.8 x 10° results in only slight changes in Cm, C

increases in leading-edge suction and Tift-drag ratio occur with increasing
Reynolds number. Further increasing the Reynolds number to 5.3 x 106 yields
no further changés in the aerodynamic characteristics. Reynolds number sensi-
tivity studies were also conducted for a number of deflected leading-edge
configurations. These data are not presented, but are contained in the

tabulated data of this report. Results of these studies all showed that with

deflected leading edges, no Reynolds number effects existed.
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Effect of leading-edge vorticies.- References 3 through 5 have shown that

this class of highly swept-wing configurdtion exhibits vortex separation on the
outboard wing panel for angles of attack of approximately 2° and that wing apex
vorticies become evident for a« > 4°. Flow visualization, using mini-tufts,
verified this phenomenon for the present configuration with undeflected leading
edges. Unfortunately, the photographic quality of this particular sequence was
quite poor and tuft photographs are not available.

The data of Fjgure 5 illustrates the effect that such vorticies have on the
longitudinal aerodyhémic characteristics of the configuration. As can be seen
for o = 4°, a pronounced non-linearity in CL and Cm versus o exists.

These results are consistent with previous studies, the non-linearity in C

being termed vortex-1ift and the non-linearity in Cp being termed pitch-up.

Effect of simple leading-edge deflection.- Reference 3 has shown that a

simple leading-edge deflection of 30° is an effective means to forestall leading
edge vortex separation for a similar, highly-swept arrqw-wing configuration.

For the present configuration figure 6(a-d) shows the effect of simply deflect-
ing the leading-edge about the hinge-]ine shown in Figure 3(a), for conditions
with the outboard vertical fins on and off, and &f = 0° and 20°. In as much

as the higner Ry data was obtained for the configuration with §LE = 0°,

only for conditons with the outboard vertical fins on, plots of S and L/D

are presented for the configuration with & ¢ = 0°, only for conditions with

the vertical fins on. However, noting that Cm, CL, and CD are only slightly
influenced by Ry » these data are presented for the configuration with S g =
0° for conditions with vertical fins on and off. Comparison of the dafa of
figure 6a with that of figure 6b, and comparision of the data of figure 6¢c with
that of figure 6d indicates that the outboard vertical fins may provide a slight

reduction in the pitch-up tendancy at higher angles of attack.



Most importantly, the data of Figure 6 shows that deflecting the leading
edge through either 30° or 40° is effective in delaying the angle-of-attack at
which pitch-up occurs to a > 8%, and that the vortex 1ift increment is
virtually eliminated. The data further show that for the range of 1ift coeffi-
cients of interest (i.e., 0.3 < C_ < 0.6), § ¢ = 30° provides better
performance than § g = 40°.

Tuft photographs for the configuration with SLE = 30° are presented in
Figure 7. As can be seen for g« > 8° some vortex separation is apparent for the
inboard wing panel, while the outboard wing panel experiences plain separation.
This condition, as expected, worsens with increasing angles-of-attack.

Effect of leading-edge-slat.- The Teading-edge slat tested, was designed

using simple sweep theory in conjunction with two-dimensional methods. The slat
design was intended to 1imit the normally high leading-edge suction peaks, to
“values for which it was considered that attached flow could be maintained. This
resul ted in an average value of slat gap of approximately 0.170 cm (0.067
inches) and an average value of slat overlap of approximately 0.079 cm (0.031
inches). Results for the configuration with the leading edge slat (see Fig.
3(b) for geometric details of the slat) are presented in Figure 8(a-c). The
data show that for &f = 0°'the leading-edge slat is effective in postponing

the occurence of pitch-up to o = 12° (corresponding to €| ~ 0.55), and that
with §¢ = 20° pitch-up could also be delayed to CL ~ 0.55. Tuft

photographs for the configuration with the leading-edge slat are presented in
Figure 9. Comparison with the tuft photographs for the configuration with the
simple § g = 30°, shows that the slat tends to suppress thg inboard vortex
separation to higher o's, but the flow over the outboard péne] is essentially

the same and is experiencing separation for a > 8°.



The data of.Figure 8 further show that reducing the deflection of the
_innérmost leading-edge element (slat configuration II) results in'a very slight
degradation in performance. This result is apparently due to a drag_increment'
associated with the surface discontinuity inherent in non-uniformly deflecting
the leading edge. | |

Ddring the course of the investigation, concern arose regarding possibie
effects of.air 1eakqge be;ween the intersegmeht joints of the mu]ti-éegmented
1eading»edge (see Fig. 3(b)). Consequently, the intersegment joints were sealed
with iape. The results presented in Figure 10 show that no intersegment leakage
effects are discérnib]e for - é.i 14° (i.e., CL.i 0.6); however for higher
.angTes-of-aftack (or higher CL-g) sealing thé interéegment joiﬁts had a
slightly unfavorable effect on drag. ° |

Figure 11 show§ the effect of slat gap by comparing data for the configura-
fion with the 1eading-edge-s1at gap in the nominal condition with: (1) data for
the conf1gurat1on with the leading-edge s]at gap 1ncreased (see Fig. 3(b)) and
_ (2) data for the configuration w1th the outboard wing panel leading- edge slat
- gaps sea]ed. As can be seen, the data for the three conditions are v1rtua1]y

identical.

Effect of variable chord 1eading-edge.f The variable ;hdrdhleadin§¥edge was
designed using a modified version of the éna]ysis'and.design methodo]ogy pfé—’
sénted in reference 8. F1gure 12 presents the longitudinal aerodynam1c charac-
ter1st1cs of the conf1gurat1on with the var1ab1e chord leading edge (see Fig.
3(c) for geometrjc details of the variable chord leading edge). As can be seen,
"deflecting the vériab]e chord. leading-edge throdgh either 20° or 40° is only
somewhat effectfve in forestalling pitch-up. Although, the 40° deflection is

seen to result in a better pitching moment characteristic (relative to the 20°
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deflection) it also results in a significant performance degradation relative to
the 20° deflection, at lower 1ift coefficients.

Tuft photographs for the configuration with the variable chord leading-edge
are presented in Figure 13. As can be seen for either the 20° or the 40°
defiection, vortex separation is apparent for o > 4°. These results are consis-
tent with the force and moment data shown in Figure 12. |

Comparison of leading-edge devices.- Figure 14 presents a comparison of the

longitudinal aerodynamic characteristics for the leading-edge configurations
considered. As can be seen, the simply deflected leading-edge with & =

30°, and the leading-edge slat provide improvements in longitudinal stability
and performance which are similar, however; the leading-edge slat genera]]&
exhibits slightly better aerodynamic characteristics. Both of these geometries
exhibit substantial improvements relative to the undeflected 1e§ding edge and
the variable chord leading-edge concept.

Effect of trailing-edge flap deflection.- Figure 15 shows the effect of

trailing-edge flap deflection for the configurations with the simply deflected
leading edge and the Teading-edge slat. As can be been, the trailing-edge flap
effectiveness is essentially the same for both configurations and remains re]a-
tively constant fof the range of conditions investigated.

Lateral-Directional Aerodynamic Characterictics.

As noted previously, the present model was comprised of a wing-fuselage and
was intended to address generic problems associated with highly swept wings.
Reference 5 indicates that one of the major deficiences of this class of highly

swept wings is the excessively high levels of effective dihedral.



Effective dihedral derivative.- Figure 16 presents the variation of C28
with o and with C; for several of the leading-edge configurations
investigated. As can be seen,.deflecting the leading edge has the positive
effect of reducing C‘B' This result is thought to be due to the deflected
leadingedge effectively representing some geometric anhedral.

Summary of Results

An investigation was conducted to provide a direct comparison of the effect
of several leading-edge devices on the aerodynamic performance of a highly swept
wing configuration. The results may be summarized as follows:

1. For the configuration with undeflected leading-edges, vortex
separation first occurs on the outboard wing panel for angles of
attack of approximately 2°, and wing apex vortices become
apparent for a > 4°.

2. Occurrence of leading-edge vortex flows may be postponed with
leading-edge devices. Of the devices considered, the most prom-
ising were the simple leading edge deflection of 30°, and the
leading-edge slat system.

3.\The trailing-edge flap effectiveness is essentially the same for
the configuration with either the simple leading-edge deflection
of 30° or the leading-edge slat system.

4. Deflecting the leading-edges downward in an attempt to postpone
Teading-edge vortex flows, has the positive of effect of reducing

the effective dihedral.



APPENDIX A

WIND-TUNNEL TEST SCHEDULE AND DATA TABULATION
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As an aid to the reader, the appendix provides the wind-tunnel test schedule and

tabul ated longitudinal aerodynamic data.

TABLE Al. - TEST PROGRAM

RUN } q,PSF | B,Deg |Vertical Fin 8¢5 Deg Leading Edge
2 64 0 On 0 Undeflected
3 85 0 On 0 Undefliected
4 107 0 On 0 Undeflected
5 64 0 off 0 Undeflected
6 107 0 On 20 Undeflected
7 64 0 On 20 Undeflected
8 64 0 Off 20 Undeflected
9 64 -5 off 20 Undeflected
10 64 -10 Off 20 Undeflected
11 64 0 off 20 Slat, IA

12 107 0 off 20 Slat, IA

13 64 0 On 20 Slat, IA

14 107 0 On 20 Sltat, IA

15 64 0 On 0 Stat, IA

16 64 0 off 0 Slat, IA

17 64 -5 Off 0 Slat, IA

18 64 -10 off 0 Slat, IA

19 64 0 off 0 Stat, 1IA
20 64 0 On 0 - Slat, IIA
21 64 0 On 0 Slat, IIA
22 64 0 off 0 Stat, IIA
23 64 0 off 0 Stat, 1A

Taped Intersegment
24 64 0 On 0 Slat, IA
' Taped Intersegment

25 64 0 of f 0 Simple, 30°
26 64 0 On 0 Simple, 30°
27 - 64 0 On . 20 Simple, 30°
28 64 0 off 20 Simple, 30°
29 64 -5 off 0 Simple, 30°
30 64 -10 off 0 Simple, 30°
31 64 0 off 0 Simple, 40°
32 64 0 On 0 Simple, 40°
33 64 0 On 20 Simple, 40°
34 64 0 Off 20 Simple, 40°
35 64 -5 off 0 Simple, 40°
36 64 -10 off 0

Simple, 40°




TABLE AI. - TEST PROGRAM (Concluded)

RUN | q,PSF | B,Deg {vertical Fin Gf, Deg Leading Edge
37 64 0 off 0 Variable Chord, 20°
38 64 0 On 0 Variable Chord, 20°
39 64 0 On 20 Variable Chord, 20°
40 64 0 off 20 Variable Chord, 20°
41 64 -5 Off 20 Variable Chord, 20°
42 64 -10 off 20 Variable Chord, 20°
43 64 0 Off 20 Variable Chord, 4Q°
44 64 0 On 20 Varialbe Chord, 40°
45 64 0 On 20 Variable Chord, 40°
46 64 0 off 20 Variable Chord, 40°
47 64 -5 off 0 Variable Chord, 40°
48 64 -10 off 0 Variable Chord, 40°
49 64 0 off 0 Slat, IB
50 64 0 Off 0 Slat, IB
51 64 0 On 0 Slat, IB
52 64 0 On 0 Slat, IB

Out 'BD Gap Sealed
53 107 0 On 0 Slat, IB
54 64 0 On 10 Stat, IB
55 64 0 On 20 Stat, I8
56 64 0 On 10 Simple, 30°
57 64 0 On 0 Simple, 30°
58 64 0 On 0 Simple, 30°
59 64 0 On 0 Simple, 30°

11
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U0
+V0
200
U0
sl
ol

PETA

«CoO
U9
W00
o 00
Ny
«110
e 00
]
«Un
-001
-el]
-el2
.un

pETA

.00
«Un
«00
«U0
<00
«00
U0
«00
«Uo
s 0}
eel?
03
U0

FETA

coU]
ce0}
c.01

e}
Se0]
ZGCO
SeliQ
c.,un
449
“ebp
4657
4.57

TABLE AIT. - CONTINUED

cL

2001
<0376
«1204
7067
« 2667
JANKES
UG
ofhbt
«7Q29
«GZRP
«3007

L

.Z9PP
.0430
1252
.2070
«2987
4CTE
«+S140
6C4P
o T4E2
R0y
1.006¢
1.1277

CL

.202¢%
0678
1267
.cQPE
.301¢
Y Fa
1l2F
LF7G4
o TEGD
.97¢4
l.0le0¢
1.1401

o

JNIAKG
NP4
NANG
P88
dNIRE
LY
AN
1252
.1021
o2RT9
,NATA

ch

.02%6
NPNF
S0200
NP46
. 0254
N84S
RS
$1729
1744
23R8
«3070
«2ARS

rn

L0254
.N206
.nyae
oN24v7
L0285
LY
«NARD

1264 .

.1769
« P85S
. 3751
h14®
0387

on

«DARP
N21€
.0620F
NiFdatd
L026F
L0862
NRAT
3270
L1117
.60
. 126°€
. 195P

cH

-.nl5¢

-,0242
. 0247
=« 01P5
-.,0154
-,000])

«00€9
cEh
«NS0A
«0R67

-, 01¢1

Ccv

0147
03223
N227
«U17¢
0149
«00€0
20073
223
04185
« 0694
« 1082
20148

cv

0146
.03223
.0cet
L0177
.0l48
,0059
,0102
£ 0295
+0504
20157
»1098%
1499
L0146

cv

0122
. 0338
L0232
L0182
0126
L0028
<0131
«02136
+0SR2
+ (RS9
1171

L1559

Com

«0pnog
«00nnS
Npne
«00n%
«00n?
.0000
=s00né
=e00n5
es0tnpl
«O0nn?
«0nol

Cum

«0nn3
«0an7
«0pnc
eUp0d
0002
«Unono
~«00n?
-«00n3
~«000n3
«0nn2
~slone
-sU037
0002

Cawm

«0004
«0nn?
«0006
«0nn?7
«00n3
.Oonl
«0n00
«0000
«0onl
«0n)3
«00230
«Qnn7
«0003

Cawm

0nps
«00n%
«0023
«0nas
UL
+009l
NARY
N
«0]14S
«0174
«01R7
e Y1ng

cywv

-,0005
-, 0003
-, 0003
-, 0006
-, N005
-,0003
-,0007
- guuY
~.0024
=.,005P
=,000%

cym™

-,0004
=-.n007
-.n00?
=, 0007
~. 0006
-.0004
'.0006
=.0006
-,N01a
.,N04s
-.0063
-.N08f
-,0003

cyv

~-.000?
-.0001
=-.0001

«N00N
=.0002
~.0002
«-,000?
-.0003
-,0009
=.N03A
-, 0067
= N0ThH
-.0007

cyv

+N0&2
«N047
J0&GP
+0039
+004]
J043
.N034
+N017
=.0009
-, NU&S
-,n07%
-.N092

CsF

« 0007
-.000?
-.0002
=,0003
=¢0003
-.000?
- 0007

<0003
o N00%
~.0079

«N0C1)

CSF

«0000

«00¢C)
=oNND1
- 0007
~,000]
~.00023
=.0003

«N001}
-.0002
=s0034
=,0062
-.009\
=-s000?

CSF

-, nN004
-,0002
-, 0002
-,0007
-s 0004
-,0004
-, 000%
-.0003
-,0014
-,0043
-sfNi0170
-ofilen
-.0007

CEF

~e0227

«0072
=sN06?
~.N126
~s022F
o047
-,0447
- 0E5A
- 6TNZ
-.HPFb
- 10232
=.11P0

13



FUN

FUN

RUA

10
ALPFA

1e62
-5.09
2 H6
~e€6
1.62
3.92
6.19
P a5y
10.,PE
13.1%
15.3n
leté

11
ALPEA

1.50
-5.1r
-2¢%4

- 17
‘1514

J. 7%

Seus

A.l¢&
10,42
12.64
14.8¢
17.12
19,460

1.50

12
ALPHA

1.FP
~S5ech
'209’
°'6‘
1.67
3.99
€.27
f,5¢
10.76
13.20
15,50
17.0¢
aneld?
1.73

FETA

1002
]o.o“
1n.t2
1he03
Jae0g
10401
1ne0]
1000

Q.%0Q

GeSP

’:."P
1002

of 1A

«0p
U0
«Up
Ay
«N1Q
e
«UD
)
0D
-eU]
-all2
aeliz
o]
Uy

Rt 1A

«0C
+U0
<0
U0
« 00
o0
«0C
=el]
-e02
-e04
-eU?
«e09
-el?
«00

PETA

«00
«00
oUn
«00n
«00
]
U
Vg
el
-o ]
-e02
-ell
-olg
«VQ

TABLE AII. - CONTINUED

cl

2161
«04RE
1216
«2192
Jdlee
4110
.Slas
063"9
. 7502
+E2T2
.5394
L21F4

CL

»2¢6S
N14F
R LG
1062
+2€7)
4274
«cle7
JELo7
6718
1574
B4CE
.5423
e PEGC

cL

LEETR
-, 0008

G940
o CFT7
« 3506
.4 J%E
«HTES
+€1R2
«EGE6F
P AT Y
«8GH0
l.02¢¢C
2608

cL

2722
«O01F7
«10FC
.160¢F
«2706
« 24106
46291
N b
.6G31
oEEOF
«71PC
ALY}
«EQST
«cERT

e

+030%

«N246 -

WN226
.0P7S
0294
JNENR
LORTF
. 1264
o1RP2
.22353
.3023°
.0N305

cn

N34
03RS
«N2n7
0206
o235
NG1E
&R
.N725
.0N004
o120
« 1787
2201
LT
«N214

co

.0236
LN3RG
RIS
EREL)
0422
«05C4
JOTRZ
L1087
. 14?S
«1034
L2877
. 1468
L0337

cn

041
+N370
«NIANF
.0n201
Nkl
.N41P
NEG2
«N778
+ 0995
. 1291
JIRRT
IR
.28N2
0337

c»

«0022
«0330
0210
0114
.009¢
«0274
+«0507
«0B06
1187
1541
=.0021

cy

=.Nc1%
-.0571
-s0439
-.0324
=s0219
-s0147p
~.008]
=.N023
L0058
0211
«0345%
«0514
«0705
=.0214

CM

-.0c23
«0603
20460
~«033A
~.0223
~.0142
-,0079
-.N013
<0077
<0263
<0414
«0612
«0P1¢
=.N2CH

Ccv

=.N20€
-.08¢€¢
~-.0N430
-.0317
-,0208
=.0124
~.0074
-.001%
2 U234
0045
JNG5ER
+0627
-.0208

Com

00130
20011
«C0az7
«00R6
«0130
«0175
«0198
« 0721
eU2pl
0202
« 0168
«0135

ComM

«0na3
«0n07
« 0006
«nne
V0n3
000l
«0nno
-eG007
=«00p%
*e0n)3
0003
=e0nal
=eQ}nP
«Cnpl

Can

«0nae
<0003
«0nn4
sfotte
TiY
=000l
s 0002
=-s00n9
=eUp)1
-s0010
=002
=e0>%
~e0n72
«00n3

Cpn

«0np0
oliane
«Np0S
«0np2
«Lp0v
-+0nnl
-.0nn3
- Upnv
-+0nnQ
-0051
~e0n)1
=.0034
-eN052
«0ong

cywv

.n10n
+0111
.N099
«0096
<0099
«N094
.N0E3J
=-,0001
-,0029
-,0052
.0099

cYM:

-, 0004
-2 0007
= N0GP
~.000a
=, 0068
-,000%
-~ 0008
=.,0005

-.001p .

-,1044
=~.0070
~s005],
-,0b1A
=.,0004

cYM

-, N007
-,000s
-,00023
-,00013
~-.0H002
-o,N004
-, N00AK
- 0007
-0001?

0047
-.0072
-, nl00
~.0078
-, DL0?

-o044g

«00R3
~«008R
- 0250
-s0645
=,NE60
~eNBT7
‘nllo7
~«13FP¢
-. 1571
-.1760
'.0‘5“

CSF

«000R
«0C03
«0005%
«0010
«00n0¢
«00D7
«N002]
~o001}6
~eNO04R
0107
-,0078
=sN040
«0016

~,0C00
~+000%
-, 000F
-, 000R
0009
-,0010
-.0011
-e 0015
-e00Na3
-e009R
~.N1le]
- 021¢
~.01P2
-NCCT

CSF

«000?
=.0001
- 000]

«NOO)

NON2
=.0001
=-.NCO03
. 0012
'00033
~aN0€6
-,0139
~,013)
-sDOT7T

«NOQN&



IR S

FUM

FUA

FUA

ALPFA

1.6P
-C.18
-2.%9
et
1.65
3.97
6.2%
R,5¢
10,07
13.04
15,30
17.6¢
20410
1.70

15
ALPHKA

1.2
'Eot;
=2.3¢
-\.lE

l1.14

3.37

S.s‘

7.75
10.0n
12.7¢
14,42
16.53
12,82

1,10

16
ALPHA

1.10
~S.0l
-S.61
-3.37
-1.‘3

l.o9

3,236

S.57

TeT4
10,09
12.2¢%
14,42
16467
18,92

1.14

17
ALPHA

1.14
-S 460
=3,3¢
-1.13

1.10

3.37

S.60

7.7¢0
10.,C2
12.°¢
ldabd
1€.73
19000

pLTA

.°°
.uo
'co
+U0
UC
'oo
«00
eoll]
Py
..u“
-olr
-qu
-elC
U0

YRT

‘00
0
i}
QUG
«00
«00
.00
'00
-al]
s l1?
-003
ez
i

'Uo

" pt1a

« 0O
«00
]
2 G0
« 00
.00
«00
«00
«00
«ell
-0
~e03
-el2
=001
«UQ

rETS

€.02
c.0%
Eel4
9003
€.03
e.03]
Ce04
c.06
€.U3
e.00
LeGp
4980
hoqq

TABLE AII. - CONTINUED

cL

2707
.NGCES
.lcoo
1873
276G
0 2€7

L0267
WGP
3T
J6€62
7456
LR4Q2
.67231
or 162

L

<1217
J14NG
.0541

cL

«1204
.1479
.140]
20532
0424
«127R
2120
.2920
3729
$4€00
5427
«6190
.1002
,7572
.122¢

cL

1234
-e.142€
-, Nul4

0664

.1316

.7143

L2954

. 375¢

.ﬁh’?

oS4k E

YT

Tk

.n10n

-

cv

~02Ge
0586
. 0450
0326
«N211
0133
JN06E
+0ULR
«0323¢
«NE4Y
.0739
«0F9P
1201

(ol d

.C0E]
. 0265
o011
0020
0080
0159
«0222
L0287
o348
<0619
«0N643
+1054
L6082

v

.0079
« 0262
20263
0017
0077
«0152
0216
.0281
0357
0649
« 0629
.0820
$1017
.0082

cv

.0069
-.02€3
-,013%
’.OOZP

+0N0€6

«014¢

N2k

.0300

+N3FQ

0540

.a729

«0F9%

1072

Cawv

« 0003
«00né
«0nné
«00n3
«0001l
«0p0e
«0pnd
«0nn8
«0014
o022
«0p2e
« 0029
« 0060
«000nl

Con

«0nné
«000F
0010
«0ONNP
sOnph
UL
«00nl
«00ap0U
«0nn3
«0nqf
004l
«001S

Cor

.0ant
«00nE
«0not
«0010
«000F
00Nk
0004
«00nl
«0nnh
«0003
«0n16
o005
« 0044
NN
«0npnt

CpouM

« 0023
-+003%
«e0npn7

«0nn7

Onp2

«0nsl

o CNRE

«006%

«0095

« 0113

oO"h

0116

07l

cYw®

-, 0008
- 0003
-.0003
-,0005
-,0005
-,000%
-,0006
-, 0007
-,0013
-,0037
-, 00H3
-,0092
'.0033
-, 00064

cyv

-.0002
-.,n00%
-, NU0s
-.,00023
-.6003
-, 0002
- 0004
-, 0007
'-00‘.
-'0029
-.0059
- NOPY.
-, 00Fa
-,000?

cyd

«N00N
-, 0004
0008
-,0003
-,N007
-, 0001
~-,0001
-,0002
«.0005
-,001%
-, 0030
-,0044
-, NUR?
-00090

L0000

CSF

-, 0007

+0N002
-,0001
«40004
-.0002
-, 0005
-~,00n01
~.U01¢
-oNlbé
-, 009¢
’oolqﬁ
'.Oiiﬂ
- NP4t
-.0002

CSF

-,0002
-~a0N07
-,0011
=.N0CA
-.0002
- 00Q€
-.0011
-oi01F
‘.“OEQ
-sNOEE
«.011A
=-a0il07
- 0077
-.000¢

CSF

-,0002
-o000R
-, 0006
«.0010
- 0009
=o,0004
=e000R
«e0010
.000“
'00039
.o 0067
«.0l1¢
-l 0097
- 005F
-.0065

CSF

+0014
«02327
N20%9
0107
+001¢
--0053
--0104
-e0177
-.nE°7
Ce0AET
'-0‘2?
=e072¢
-.07RQ

15



RUN

FLA

FUM

1e

ALPHA

1.12
-Cah7
-2,3¢
-lell

1.10

3,30

.65

T.802
10.08
12.3%
l“057
lt',:‘
19.11

lelé

ALPHA

1.1)
~£.t2
-3.37
~l.14

1.11

3.27

506

7479
10.02
15.27
14,46
16.6¢
19.05

1.12

ALPHA

l1el7
-5.61
=3,3¢
-1.13
l1.14
3.36
5.5“
T.77
10.01
12.2q
14,6423
16580
18.N¢
1.10

rl
ALPHA

1.17
«5.612
=3.3F
=1.14

1.11

3.37

.57

7.77
10.04
12.2°
164.4%
16.FP
19.02

l'l?

RETA

1N.07
10-10
10.0PF
10.07
1007
10.C7
10,07
]r.OS
10.07
10.0)
1ne0O
10.00

G.O9P
1006

FETA

U0
« 00
«00
«0n
« 00
U0
«U00
.00
-e0]
S
-.U:!
-e 01
<01
«00

sLTA

G0
i
U0
U0
0"0
000
)
o0
-eli]
-elZ
-002
-002
TR
CUO

otTe

00
U0
.00
U0
U0
«U0
L0
-”0
eel]
-7
-sUz
-el?
-a01
00

TABLE

CL

«1304

-.1316%

.0321
. 056¢
«12€2
.cc2n
3062
» 23674
4856
776
EE4LP
+TEL2
L8592

L

.130¢
L1400
JUtac
J040¢%
1262
«C1DA
.20%z
W AT47
J4GRE
S4ED
€217
. 7008
L7564
L1321

cL

.122¢0
L1460
.0S4C
20411
L1200
.7 067
250G
o178
AL H
«54C)
26077
SEENE
«T554
.13172

L

.1306
1462
LNSEZ
«0604
.126P
.2107
.25to
«7%¢
JafE4
LS4RE
6172
.€95¢
F1FE
.13cP

AII. - CONTINUED

cn

JN24P
JNaTl
+N23E
NPKR2
«NP4R
287
Nn277
0823
0735
<1065
JV464P
.1950
+PES4
J0P6°%

cr

JO1R4
.02377
0267
.n187
01e7
202
0279
.Nans
LNR0E
.Opaop
.1250
.1710
2321
NIRA

re

«N177
070
L0283
«N1RT7
N176
.n211
.0PQ7
NGYE
JOFYF
.NAQR
.1201
L1ENT
PIP7
«N170

cr

+N170
.NaA7P
0767
.01P2
.n170
0207
N2P4
.0410
0R21
.NRA2
.12237
L1725
JFuPF
JN1RE

(o1 4

L0073
«0274
,0146
.0037
.0072
.0180
.0283
0397
.0547
,0720
.0889
.1101
.1351
.0075%

cv

0054
.0250
.0108
.0008
+00G4
.0167
.0c35
«0304
.03EF
20493
L0680
. 08946
«1134
.0C69

M

.0097
«NC4]
.0103
«0010
.N09€
+0171
.0C42
L0300
+0380
L0666
. 0667
.0987
.1206
. 0069

[

.0067
0 0c47
.0nl10
.0004
«009¢
L0173
20241
+0307
,0361
J0GEQ
.07
L1694
.12¢9
+ (1065

Cum

«00236
«0n72
+ 0029
«N0n)
«0035
«007%
0116
« 0161
oo??l
«0234
00?05
« 0186
«0137
« 0026

Cpm

«0nn7
+Qonk
«0OnE
«0nn9
«00n7
«0003
«0np2
«0nn3
JUDTU
«0Nnna
«004S
«VORE
«0né

Cow

«Unn7
0P
10
«0nnk
n0007
RGIGEY
«Gnnl
Onpe
«00nc
«0nno
« 0040
«0030
0078
«Dpé

Cawu

«0nn7
«00)0
.0n11
.0n)0
«Nnn?
LGS
« 002
it
.0000
0017
~a0n27
-+0nas
-e(nnq
+0np6

cYv

.N186
.0218
0198
+0184
.0178
.N1B2
.0206
+0201
.0189
.Nl74
.0186
.0153
.0184

cyVM

-, 0002
-,0002
~.0002
-.000)
-.,000)
-. 0002
-~ 0003
-.0008R
-.001%8
-,n037
-.,0049
-.0055
-.N053
-.0002

cyv

~.00N2
~. 0007
-, 0002
~-.,0002
-, 0002
~.0003
~.0005
-.nooR
-, 0017
“0003,
-, 0037
°o°c“3
~-.0063
~. 0003

cyv

-,0003
-, 0002
“,0002
~,0003
~,00023
~,0004
~-.n00S
~,N00R
-.r01s
~-,0029
-,0037
~.,005R
~.0022
-, 0003

«0057
«06ES
0431
.0219
<0059
-.00F2
-o024n
- 04€4
-.0769
«.0960

- ~.llq3

'01376
=-.1627
«0036

CSF

-«0007
-+0004
-+0004
o N00F
-+0006
-, N006
=.00C7
=.0015
-,0032
-.0083
~s0109
=+00€7

«00€0

«000F

C&F

-+.0001

«0001
~,000%2
=«000)

<0000
-.0C0)
-e0N0N4
-oN011
-,002%
-.00°3
-.0056
-,0070

«0037

«0C0%

CSF

- 0001
-o0003
-.CUO?
=.0G04
-.0007
-.0004
~+CONP
-«001F
-.0041]
-.0093
-.010)
-.0073
-e0027

«0001

16



RUN

FUN

RUA

z2
ALPHA

1.12
‘5.63
=3.39
-1.15

1.10

J.3¢

5.57

T.7¢
10.01
12.27
14.5)
16.21
19.1¢

1.1z

ALPES

1.18
-5.60
-3033
-1.12

1'13

3.3¢0

5.5$

7.82
10,01
12.c¢
14,53
1€6.7€
19.10

1.1%

ALPHA

1.1%
'5-59
-3'3;
‘xnlh

1.15

3.3¢

560

7.78
10.04
12.28
164,45
16.6€
18.9=

1.13

ALPHA

1.10
-5066
-303ﬁ
~1.1¢

1.11

3.37

556

T.74
10.02
12.29
14.52
1€.75
19.08

1.11

rETA

«00
« 09
«U0
0
«00
.0')
«00
«UN
~ol]
-002
-e03
e 02
«00
« 00

pLTA

«0Q
«CC
«0n
«09
.00

<00
«Ug
«el}
-e01
-0z
-e02
-e02
«00

nEYA

OUO
+00
+ 00
«00
<0
<00
«00
«L0
-e0}
-e02Z
- 02
.
-e02
«00

pETA

.00
«00
«00
«00
«00
«00
00
«00
-e01
e lz
-e03
-e02
U0
s 1]

]

TABLE AII. - CONTINUED

cL

J12€¢
.14P6
J044F
.0461
« 1265
.2117
«2RGE
+3799
4SEQ
+S3RE
«€3G4
s T3FR
.pbz1

.i3na

CL

«1286
L0587
0301
.1274
210€
2501
3732
«4€32
JELET
«6130
€901
.7528
«12ES

cL

«1160
.1750
+ 0600
.0277
«1213
D
«2T36¢
o 2542
JHLBE
.545¢
L6322
o 7164
0ch3
110

cn

L0162
L0172
.024c

0176,

«0163
.n108
0274
.039AR
JORNT
LORQ2
.133F
< 1RQ0
7626
0167

0170
L0273
WN24%
«N1RS
nnlﬂp
.n201
.N27%
.0413
+NE95
+0R77
.1708
.1P26
2657
JN1RT

cn

0177
.0279
0249
L01R7
0179
0213
0290
0611
.N613
+NRT74
« 1206
.1673
.PP43
20177

cn

.nlal
#0277
0244
176
<0145
0171
NP4k
.0N37R
«05A6
+00}7
.1210
«17R6
FP4T4
.N13P

cwv

.0097
0245
.0lo0e
.0008
.,006¢%
.0170
.0235
.0301
.0374
.0526
0668
.0BES
.1121
.0099

cv

L0077

. 0266
012]
.0021
007¢
0153
.0217
.0281
2« 0344
.06478
.0568
+0754
+0934
.0083

cy

.0081
0270
L0137
«0026
0076
«N156
20220
.0284
«0334
«0432
. 0657
.0856
.1083
.0080

cM™

0138
0094
.0022
«0097
0176
20250
£ 0347
0421
0553
.078?
.0996
1225
J0136

Cpwn

<0007
00010
U012
«00nS
«00n7
«0003
«0002
<0000
«0002
«0no0S
«0Nnn2
<0046
+00p7€
«00n7

Crem

«O0n6
.0098
«00)1
.Ooio
«0nNE
+0nné
«0NnQ2
«00n0
«00n2
0015
« 0006
«0035
«0nK7
«Gnob

Cny

+ 0005
«Oool
+00QR
«0007
«00n5
s0007
«00pl
«0001
0006
«0n19
<0032
«0n34
«00KS
<0004

(of=11]

« 0009
«00)1
«0q14
«0010
«Coon
«000nS
«00DN4
« 0005
«0n07
+0nnS
UL
-.Un2l
s 0paP
«0pnnR

cyv

-.0001
-,0001
‘.000?
-, 0002
-, 0001
-.0002
-, 0004
-, 0009
-.N014
-.N04R
~.0n034
-, 0050
~.0021
-.0002

cyw

-,0002
-,0003
-.0007
-, 0002
-, 0003
-, 0002
-,0003
-, 0008
-.00123
--00‘0
-.005R
-, N0ES
-.NUSR
-, 0001

cyy

-,0003
-,0004
-,000%
«-,0004
~.0003
-,0003
-,0004
-,0007
-,001?
-,0033
-.0061
-,007%
-,0070
-,0003

CcYM

-,0001
«0001
«0001

-,0002

=.0001

-,0003

-, 0003

-.0003

-.0013

-.0031

-,00523

-.0077

-. 0052

=-,0001

CSF

=-.0004
'00006
-.0007
-.0004
-.0004
-.000?
-.000¢Q
-.001+#
'00031
-00093
‘00!1‘
-e006F
- 000¢
‘-00“6

CSF

-.0004
-«N00F
~s0001

«0000
e 0004
=s 0004
-.0010
-.0006
-.0020
-.OOSﬂ
'00099
~+0107
-+.00ER

« 0004

CeF

«40004
~«0005
-.0007
«,N004
0007
-, 0004
-,0017
-s 0017
-, 0N3¢
-.0090
-.OOPP
-.0105
‘0007?
-.0002

17



RUN

FLA

RUN

FUMN

c6

ALPHA

l.11
=5.66
-2.42
“olp

1.12

3.3¢

S.57

T.7€
10.04
12.32
14,57
16.P4
19.15

ALPHA

1.5¢%
=570
«2.97
-.74

o2
o 4
€, 99
f.1p
10.4¢
1;.77
14.95
17.22
15,51
l.'vb

;e
ALVRA

1.52
=5.20
_?.l)7

- 12

1.54

2.78

£.98

8.1n
10.4%
12.7¢
14.9¢%
17.20
19.57

1.5¢

ALFFA

l.14
-S.b%
‘30‘0
-l.109

1.11

2.39

.08

7.79
10.02
1¢.21
14.54
16.82
19.14

1.17

pETA

«Up
«00
<00
+ 00
«00
]
«Up
«00
«e0]
-.07
-al3
-.03
-e0]

eETA

<06
U
.00
U0
00
«Un
«00
<00
«0n
-e02
-0
-2
-e01]
<00

nfE1a

«Co
)
.uQ
)
«L0
000
-Co
-00
«Go
S
el
.03
U9
Ue

RETA

.07
SeC2
S.02
Seliz
€.02
Stz
.Uz
e g
S.01
4456
4eS?
Gob i
e, 0]
c.nz

TABLE AII.
CcL cn
« 1205 L0148
-.1739 .03A1
~.0f0¢ o248
«0200 .0177
.118P «N146
«c022 «01R2
«27P¢€ L0260
23612 .03R9
L4536 ,08Q2
WSThE .N903
L6489 RFLL
L7460 17RO
.853F . P49
CcL cn
«2724 L0121
0021 LN3RE
Y .N200
.17¢6 N2TK
.cT01 .N219
«2502 0617
«6317 04l
«E17P 0729
«607¢ «0QQ%
.713% .17R9
7062 . 1220
07 L7177
+GFa .ana?
WP T4k .0320
cL rn
AV .N3NnT
0076 JN34E
L0F70 0279
«176GF JNPKRG
2701 +NINS
s34t 0 .N204
L4 CT .ne1R
.512% L0713
SEU4S 0905
«T)10F «142F
s1RGE . e 1RRK
ST ,P4EC
«GKTE L3720
eclce LY
cL cn
.122% .N161
J1€T1 .n2Q"
2731 . NPSH
.02°R .019]
L1702 0160
067 »N104
. FF2C L0273
L6732 Jnans
PR ] JNEFE
«SHeS 0ol
JEL7G J1267
WT67) .1915
JPUGG W PRFO
W17 1F RGBS

cv

.0140
~.0100
.0021
.0100
.0139
20176
. 0245
.0323
L0607
«0497
0677
.004P
L1061

(o 4

.0l18R
0416
.0204
.0229
+018HR
.0N134
.n0e3
.0012
0076
.0195
« 0400
20606A
.0835
L0108

cy

.0190
L0615
.0305
+ 0235
.0161
201640
<UUFO
.0000
.0101
+ 0250
. 0505
«CT02
L0920
.018F

(ol 4

0131
.0107
.0C12
.0087
L0130
.0193
L0274
.03¢9
L0477
LY
L004)
.1057
.1299
WN127

- CONTINUED

Chwm

.00Q7
«0011
«00)3
«0op8
«00n7
«0005
«Non2
«0np3
«0003
«0006
«0002
~e00p3
-+0060

CowM

«0nns
«0009
«C0né
«0007
«000%
«0npl
«Unp1
«0nnl
«0n07
«0npl
«0015
«00np9
«0040
«00nE

Cim

+one
«00n9
eUnn?
«0nné
004
0002
«+ 0000
«0nnl
«0nn7
«00n3
«+Unne
.00.‘2
«0n72
«000S

Cpam

«0n1d
«0n3%
«0015
«Nantk
N Y
«Unna
«0n70
«0n70
«UNR3I
0192
«01)7
0072
« 0034
LONE

CYM

-.0007
-,0C01
-, 0007
~.0004
-.0004
-.000s4
~.0004
~,0006
~.N013
-,0033
-.007)
-.n08s
=.0046

cyv

«0004
.0002
.0002
0008
20008
.0004
0008
L0007
0018
L0042
« 0051
.N07
.0037
UG

cym

.0003
0000
2,000}
«0002
«N003
.0003
» 0004
L0006
0014
0060
20057
L00TR
. 004)

.00E1
.0088
L0078
«N064
«NUSY
«N0B4R
L0055
.00ts
L0069
.007)
N052
.NO1R
JLU63
0L

CeF

0000
=.0001
-+0004
~+0001
~«000}

«N000
~.00CHR
-,0010
-.002?
-.007%
-.011%
-.0128
-.0027

«0003
«0002
.00€3
«0N002
«NONS
« 0004
0002
«0010
«0015
«0071
»009¢
«0137
«002¢
« 0005

CSF

«0004
20007
+ 0004
<0004
.0002
.0007
.0004Q
.0009Q
«0020
«007R
»0115
«0129
0012
2 0C00

«0012
<0302
«018S
<0081
-.0010
- NOKT
-.0149
'o‘)?33
-e03¢2
-oN526
-.0717
~.0T4¢
-e074)
-.00¢7



RUN  2¢C

ELN

RUN

ELA

rLPEA

1.12
“5.50
-2.235
-l.12

1.1

3.47

S.5¢

7-P5
10,11
12.41
l4.6€

. 16.9¢
19.2%
1'1“

21
ALPHA

1.09
-5.70
-3.67
-1.23

1.0

3.2¢

5,57

7.76

9,43
12'23
14,44
16.74
18,9¢

I.OQ

32

ALPEA

l.0f
«5.,69
-3,44
'102?
1.07
3.32
5«97
7.75%
10.01
12,.2%
14.50
16477
19,04
1.09

()
(R}

ALPIA

1.52
«~%5,24
-3.0;

-'78

1.53

3.77

5.97

8,20
10.43
12.69%
14.94
17.20
19.40

1.52

ntTa

10e0E
1ne0n
1006
10.0¢
11.0¢
1¢.08
1ne V4
10.G3
1000
GeSR
G517
GeSS
1600
ynelSE

t
.
<
W

1
.
=}
o

ptTA

o 00
U0
« 00
000
.Uc
.Oo
'CO
«00
<00
-s02
-s U4
- 04
.00
U0

pETA

o0
.00
«00
.oo
«Un
«00
«00
00
«00
002
o lg
-e03
.cn
<00

TABLE AII. - CONTINUED -

CcL

L,106967
-.19874
-, 0874
-.001%

+0874

.1910

2750

<3852

64

«ScCE

Nyl

.723?7

.Al16

.Jolc¢

CL

«2€1°
-.0152
.0722
elE47
. 2602
23471
«4ZEE
.S1E0
«SRS7
JET4E
«7712
«E6E2
«Cal?
o FRIE

e

.N707
Y Y
N2GE -
]
«N204
074l
.24
«NG4RS
.N701
<1036
L1476
«2N3R
«PTRA
0201

cp

«0171
«N4JPR
«0PCE
0710
L0171
.01RRA
«NPRG
L0420
+(IGARG
.0R27
.1207
1672
NIRRT

cr

.N1R1
Y3
oN2N2
WCP)F
«01R3
.0201
N2780
sNG26
.0N5Q1
«0RP7
.“0:
+ 1651
« 2175
.01Rr1

cn

+ 0347
JNal0
o034
«0313
. N347
0428
. 0661
0763
« NARS
«127%
21710
« 2220
.2 796
«NWF

cv

.0151
-,0138
-.0024

. 0057

.0150

.0c4é€

0354

0482

.0813

1010

.1251

«1544

«N1%4

cy

0146
-.0103
«002S
0106
o146
0166
.n211
«0307
0441}
«0&49
0716
.NEEP
.1069
.0151

cv

<0147
~.010R
.0103
001“5
«016F
.0203
0282
«03R4
« 0495
«0613
«0741
«0514
.N}4n

c™

-.0204
-,0436
=.0316
-,0241
-.0207
-e0171
-.0125%
-.0063
<0065
0175
0304
0470
0675
~.0705%

Crm

«0023
=+ 0p723
~sUna4b
-~ 0027

«C0n23

« Rt

<0124

e 0150

«C)RR

.0?16

«0201

«014%

«0092

«0npc

Crn

“e0nnP
«Cnn9
«00)10
«00nS
e0npe
V006
+0np2
«0one

~.0n01
«0np4
«0029

~«002R

-«0070
«0nqnS

Com

YT
0010
«0ny1
« 000G
«0nof
«0ONpb
«0np0
«0nnl
ooool
0019
«0n27
+0023
«0ny7
«0poe

Chm

«0¢o8
«0010
«0nnk
oQ0npR
«0007
«00n2
-.Oonl
=e000n4%
=«0nn2
«0mS
«nie
~ena?
--Onaﬁ
<0007

cywv

.0129
0170
.014]
20130
0129
+N13R
J0l164
0172
+0l65
.0160
.0175
,0130

cyw~

-,0003

<0000
=-,0002
=.000?
-.0003
-.0003
~,0002
-.0003
~. 0010
-.0035
- 0071
-.0076
“~.0056
=. 0004

cYm

-, 0004
-,0002
-.0002
-.n00s
-.0005%
-.0004
-.0003
~.0008
-.0011
-.003R
-.0075
~.007S
= 004p
=-,0008%

«000%
«0€11}
«0382
.0182
+000S
=.0174
'00353
~.05%4
'0085‘
~.1117
-e.1328
-,142R
'01593
-.000%

-«00C3
~e 0004
-.0005%
-00003
=-e00023
'0000?

«00QR
-sGOOE
-.0020
-.0111
'00179
-a0179

«0043

<0008

«0000
<0000
=.0004
«0000
<0000
+0001}
«0001
-oN0QS
~e0022
-.N1085
~os0164
-00160
«0002
-.0002

=.000s
~«0001}

«0001

«0000
-,0003

«0003

«0001
-.000p
~e001r
-+0103
-o01Ce
-.01233
-s0G620
- N00Y

19



RUN

FUA

FLA

kX’
ALPHA

1.51
=5,24
«3.00

-e1G

1.51

3.76

5.9¢€

g.1e
10439
12.65
14.90
17.12
19.37

1.51

(X
n

ALPHA

1.09
=5.67
3,46
-1.22

1.07

J.34

S.hk

7.75

Q,Qq
1z.2¢
14,44
16,72
16.01

1.08

ALPHA

1.11
~C.F1
«2,40
=l.1¢

1.11

.37

S.6c

TL.E2
10.0¢
1430
14,52
1¢.81
19,12

1.11

ALPKA

.12
-Se.tF
=2,4C
-1.1%

1413

3.47

T.F1

Teke
1C.14
12.4¢
14,77
17.17
j2.70

110

FETA

«00
«00
«00
«Uo
«00
000
.Uo
.Qo
-0}
=02
-ola
-eC4
« 0]

rETA

.03
c.Us
5.03
£.02
f.U3
.02
c, 0z

.02
c.0z
500
c.Up
€.04
2,03

ntta

10.C¢
1n.lc
1oeliR
10C7
10eUF
1n.0¢
J0.08
1nelek
10.0%
1002
1002
10et4
1neNd
1rele

nETe

JUrn
.00
o0y
LU0
L0q
2Ue
eUg
«Up
UG
<e U}
-.01
et
-t

ol

TABLE AII.

cL

«2€15
.01€7
.0716
«1€2F
.2587
.3457
W4c2%
«S051
.5789
LEETE
. 7SPS
.25
,9287
.chl4

CcL

»10S2
«17S7
.0P01
«00%7
.1043
.1°18
2770

2872

L3352
c1e]
€084
L6570
Jecez

«1G%]

CcL

1136
«15FRC
JCESF
«02EC
11232
+1666
«2912
02772
L8867
WShbE
LEEP
.745¢€
JP4F4
L1154

cL

« 1737
-.1#16
-.CE3C

L0004

.1730

7134

e 255t

o 3747

safBGN

blee

.716¢

.RQLQ
l1.6674

1760

cn

.02°€
nan
0227
0207
.032S
.PGOR
L0836
«0743
. 098A
«12R0
«173%
.227°R
«P2RA0
0328

cp

.0191
.NakG
.0315
0276
.0190
«ney?
.r3n2
DG4
L0RG1
.0RG3
.12n0
16237
.23
«N1RS

cn

NP4k
L0EPD
JNIAES
Nn272
N247
0271
.N2ET?
.NEN4
0726
J1017
.12R2
1874
LP4RS
N24u7

cn

LN1E7
JNPE
.Npar
«N17E
1R
.r?nQ
PRLLED Ko
0682
TGP
.17#9
P Kl
T
e 374l
.r]:ld

CONTINUED
cM (of .10
~.0208 « 0007
-.0430 .0031
-.0317 «00nS
~.0246 . 0009
-,0206 « 0007
-.0177 «00na
-.0119 ~+00n1
-,0046 ~+0np03
.0050 «0n03
0213 «0019
.0392 <0017
. 0559 =.0n56
«0772 =,0n76
-.0c09 U007
cy Cpu
.012PR «0002
~.0119 -,0035%
~.000s ~-.0016%
.0088 -e00]3
20129 <0003
«017E «0n3é
0244 NN
203423 « 0069
+C4f1 +00KG
«0€30 «00R7
JUTEE «0nqé
.08472 «00R5
.112% «004s
.013} +00n&
(9 (-1
0127 «0n1l
-.016? =.0077
-, 00465 ~eGnal
«0024 =s0Un21
0126 «0010
.0216 « 0089
.0306 .0110
«06420 0134
« 0593 «011733
007EP 00136
0G4* «N115
«1070 «0140
«1222 «N0Qs
«0126 «0011
cv Cuw
.0Nc04 «0011
~.C02¢ sUnnG
L0054 00y 2
0171 0011
L0265 «€010
.02CE6 0010
L0257 «0np7
.C0SCa «0onl
20751 »nntS
.10c# oln)z
«1367 «UngH
« 16510 el 2
« 1709 -eUNGR
i «Cnyl

cyv

-.0003

0001
=.0001
-.000p
~.0003
-.0005
-,0006
~.0004
-.C011
-.0036
-.0052
~,0073
-.0057
-.0003

cywv

.N059
.0093
.nn82
L0073
.0059
. 00ES
.0055
.00645
.0N03@
.0091
+0038
.,0059
L0097
+0056

.nlape
+N19a
.N180
0159
.0139
,0132
«013)
+01232
«nlle6
.0137
<0181
0263
N2E6
0161

cyv

-.0002
«0001
J0000
.£00n0

-, r002

-,00C3

-, 0003

-.00Ca

-.0014

-,N037

-, nuEA

-.00E8

~, 1¢S5

=, NOLP

-+000R
-.OOOP
-.UOUR
-, 000F
~.000R

«0001

«0004
-, 00N0¢
-, 0024
‘00117
--OIEQ
-.0151

«004?
-.0007

CsF

«002F
e 0360
«02c2
0121
«00cP
~oN0ERK
=.Nl44
~.017F
=.07€]
-.OEBX
=. 055k
'00616
-.0537
«0023

«0070
«0€S0
«04€]
«024P
+0071
=s0105
-.0272
s 041k
-,0594
-IOPEP
-,06P4
'cllfq
~e12%1
WNNER

CeF

-.N00&
-.0002
- 0007
-.N004
«.0007
-, 0007
-+ 000~
-.0011
- 0012
- NGFG
-ostilen
=.0162
«,N0TF

NO0S



PUN

R

FUN

2e

ELPHA

1.14
eCohl
<242
-1.19

1.14

2,40

Sobt

T.H1
10,17
12.51
14,53
17.7¢
19,¢7

lelé

19
ALPFA

1.5¢
-E,24
'2.99
=72
1.5%
3.87
6.06
f.29
10,63
13.00
15.3¢
17.67
20.01
1.56

40
ALPFA

1.5%
-5.21
-2.517

-072

1.54

3.R0

6.02

8.2¢
10.67
13.00
15.30
17.69
20.17

1.57

41

ALPHA

1.195
-5.68
-3,40
-1016

1.14

3.3¢

5.61

7.84
10.10
12.50
14.82
17.20
19.72

1.13

etk Ta

.00
U
-e 00
00
SUC
oGy
«U0
U0
00
<ol
-t
PP L)
-a03
«UQ

FETA

UC
U
«00
« 00
.00
L0
«UQ
U0
00
P
-2
-el2
.oDJ
U0

rETA

.00
$Ug
.o
.00
JUQ
LU0
«00
«00
.00
-e0Z
02
-oU3
.Uz
00

RETA

Sel2
C.03
5403
cll2
c.02
SelZ
502
ce00Q
497
454
4.54
4054
6496
';JO?

cL

.12%¢
=.1797
-.Ueee
0167
.26l
2151
o 7QL7
L3017
AT |
«F1°G
o147
LRG3
L040F
.12€2

—

L

.cF12
0122
«CFCP
.1e32
.2 T9R
e M6ET
L4831
HLTY
SET1E
.1%173
Clt7
1,0390
1.1580
.CFCE

.c7F1
-.0124
«GR1E
.184¢
L2762
.3€33
(4459
.527¢
LEE3E
L7875
9118
1,04€1
1.2151
.ze17

cL

«1270
-.1676
.07€1
L0244
.1250
«213%
«296C
«391F
407
€121
JT440
8777
l1,061¢

.12%7

TABLE AII. - CONTINUED

cr

JN1e7
.N3RP
Jnpes
.0103
0170
.N214
0237
Narl
0777
1220
1001
2501
LA61¢
JO16R

cr

NiklYd
. 02389
L0204
JO2PR
L0241
AT
0603
.n700Q
L1280
.1n03
AL
nA227
J4187
0247

cn

L0226
NS0
NPP4
.0279
.n321
.044R
0801
NTRYG
.12n¢€
J1PA7
.
3414
4577
.0230

0175
.02392
0287
+N1RE
0176
L0728
.033%
LNEP9
NELE
.17269
.1PQ7
2670
La77?
L0175

cV

.0207
.00233
.00869

‘e01€6

20206
0254
+0345
JNGET
NILAT)
.0960
.1227
.1521
«1F0C
0207

.N1ch
0351
«N2CS
.01€67
.0127
L0060
0034
.01198
.N3E]
0627
J0944
«1314
. 1666
«01c?

cv

0126
«0J4R
.0229
0168
o012s
0057
« G055
0144
0411
L0700
«10638
J1407
.1718
121

cv

.0200
«00€E
+006F
.0148
0168
20277
.0419
.059%96
+0785
.109R
.l4l8
«1720
1661
.0201

CrM

«0n0%
«0n)0
«Np1°
0010
«0nQ9%
«0nnS
«0nnsS
<0002
«Nnone
<0013
.Oni.?
0020
T YN
«0anpP

Cpu

© <0007

LOnk
+0007
«0nnAk
«00n7
«0n04
«0000
«Cnpid
«00on2
«0nnA
«0n0n2
«0na40
0080
on?

Coan

sUOONM
«00nS%
0010
«0ny0
«0007
«00p2
«0001
«0ynl
00010
0015
«UpPE
«008S
0010

Cpm

«0nnY
«0040
«0n37
« 0017
«Cnng
148
« 0076
«00Rn7
«N1n0
«0134
0128
«0nAR2
«0050
«0n12

cyv

+NUU3R
«0002
0002
0602
0003
L0U03
0004
+00048
+00G1l4
JN04n
+0067
+00FR
0063
.0003

cyv

+N008
0002
.0002
«0003
+NO0S
+0004
0003
20008
.0017
«N042
0070
«00KR
«N062
0004

cyy

L0003
0000
«0N00])
0007
«0004
+N00S
.0002
0004
+NO1A
047
LN070
+NOER
+au59
00023

CYM

004}
«00€4
+NUS4
N0GYT
.0041
+ 00472
0040
.N0%4
+0059
L0057
+.N029
L0059
.00%8
Lonan

'00001
.0007
«0000
«0000
«0N000

-.000?

-.000¢

-.0011

=, 001N

-+ 006E

-.Ollﬂ

es0145

-s0111
«0CC0

C<sF

«N0N4
«0002
«0G04
«0003
L0008
-.0001
- 0004
- NO0F
=.0011
-s00¢€0
~,0107
-.011¢0
-e0114
<0603

-s0N00?
- 0002
-,0003

« 0002
~.000]
o000
-,0008
-.001¢
-.00]1
‘00076
‘-013]
-.01¢1
~4006F
~o0001

CSF

NN
0287
«01E7
+00FP
«0000
- 0077
=s01%4
~s 02327
= N5ES
‘007"6
-+N90¢
=s10#]
~.1123
- 0C05

21



RUN

RFUN

RUN

FUN

42
ALPFA

].lF
'5060
~3.35%
-1e12

1.1%

2.48

5.70

7494
10.27
12.5¢
14,90
17.29
19.80

1.17

42

ALPHA

1.04
'5179
~3.54
-1.2°P

1.02

3.33

S5.57

7.79
10.06
1c.2p
14,44
16.83
19.2¢

1,03

44
ALPHA

1.02
-8,76
-3,52
=1.29

1.03

3,32

£.60

T.82
10.0p
1¢32
14,54
16,8€
1¢,2]

1.04

4t
ALPHA

1.49
-C,.28
-3,0%

- A&

1.55

3.76

[P 1A

[ |
10.57
10.7F
14,99
17.24
19,.4F

1.0

RETA
.00
«0On
]
.00
«00
«Un
«00
«00

-.0]

-e02

-el4

-e02
+Ug
«00

pETA

<00
«00
<00
«UQ
00
<00
«00
«00
-ell
-e02
-0
-e07
-e01
« 010

CEETA

U0
«00
«00
00
«Lo
«UC
«00
.00
weli]
-eUZ
el
¢ -
-el]
«0n

TABLE

cL

P |
-~.c182
-.122z2
~«0192

s0F4S

.1851

«2€12

<2711

<4580

.53€1

<6065

L7440

9036

L0P%]

cL

.0pap
'05175
o122
.0231
.0R42
JJP7P
0874
.3822
4708
«SE52
«GIEZ
« 7550
LOLRE
+0FP}

cL

«02FE
eNG41
.1686
2524
<2578
L6727
A0
<6211
.7126
«1G4P
GETE
1,0460

e -
2% Ts

AII. - CONTINUED 22

cr cv Cpm cyv CSF
.0?P17 0262 «001P .01G9 -.00C5
0624 -.N1l4 -«00K3 .N148 0870
.N280 . « 0027 = 0066 00130 + 0362
0272 .0129 -.0n3A .0116 L0171
0217 “C2E7 «0016 0117 -.000%
.02R6 _«0415 «0nH2 L0117 -.0z1P
0426 <0603 0178 .0118 -.04€1
L0622 .0793 «01564 .0112 -.0724
.Nnang .1054 «0177 0095 -.1112
1280 «1292 « 0230 «007R ~s1527
.191°7 +1583 «0175 «N017 -~.17CF
JPT6G . JEER «0112 «0029 -, 1836
,A779 «2110 <0052 -, 0015 -.2114
.N216€ .0270 20n19 .0110 -, 00NA
ch cwv Cow cyp CeF
+NPA3 .0208 «0007 L0002 -.000%
. NG99 -.0126 +000n9 20001 -.0002
. 0433 .0013 «0010 .0000 -.0007
2 NA2% «0121 «0no7 0000 - D006
+NPR3 .0208 «0nne .0002 -s0007
.021°2 .0288e «00nR .0000n -.0003
gt 20371 «0003 -,0007 -o0003
«058% #0473 «e00n?2 -,0003 -.0007
«NTS7 « 0635 «0nne -, n00R ~,0029
L0965 .0808 «0010 -.0030 -.0094
.1202 .1023 «0ny0 -.0053 -sN1€3
.1872 .1380 -s0n14 -, 0066 -, 0056
L2745 « 1653 =-,0077 -, 062 +0003
0279 «0211 «0n08 .0001 -,0003
cn c™ CpM cyv C<F
0279 .0210 «00ne -.0001 -,0002
JNENG -.013% «Co07 ~-.,0001 «0001}
+ 043P «0011 «0nn9 -,000p -,0003
.0230 .0132 «00n9 -,0001 ~.,0002
202 +0206 000k -,0001 -e0002
.N305 «0270 «00ne -, 0001 00023
.N3aQ3 « 0341 « 0000 » =a0002 -o,0003
«0540 .042P =-.0003 -, 0004 -2 000R
oNT734 .0568 ~.0n0¢2 ~-,0012 -.002p
+NARG 0719 «0n06 -.N037 -, NOR)
1221 « 0915 o0nne -, 0052 -e0143
.1P27 «1334 -s001R ~, 0079 =,00G?
PRER .1592 -, 005¢ -.0U54 -.002n
.02P0 »0213 «Nan? ~, 0002 -,0002
cn cv cam Yy CSF
. N4l7 -.0N125% e0nneE - -, N002 =-,0001
. 0541 ~s0450 «0nnk ~,0002 «0001
2 N4R? -.0305 « 0005 -, 0002 «00C1
.Na13 =,0200 . «00nS -, 0002 <0001
04617 ~.0124 & -, 0002 -oa0002
L0832 =-.C0€5 «Cppl -,00023 0000
+NF94 -.0003 ~s0005 -,00023 +0000
«NHRQE .0123 o6 - 0005 - GOOT
.1142 0256 -e0nnS -, 0011 -.0027
+141¢C 20406 «00n4 -,N033 =.0061]
.172P «0&44 -a0nns -.0034 -.0127
CFLPF .10°P7 -, npQ -.n063 - NOKET
s 37 P4 «1457 LR N LY -, n04n -eN0GTY

.Nae27 - 0174 «Unp% -, 002 -oN0C4



RLN

FUN

RUN

46

ALPHA

l.“e
-5,.,2Y
«3.,0%

-.05

1.47

3.77

6.02

808
10.67
12.723
14.92
17.32
19.72

1.50

47
ALPEFA

1,06
«S.T¢
-3.%7
-].25

l.0¢

3.34

Sehl

TR0
10.04
12.34
14.59
16.88
19.32

1.04

48
ALFHA

1.05
-5-73
~3.48
-1.22

l.05

3.32

5.5¢

T.04
10.1¢
12.4R
14,76
17.14

1.0¢

49
ALPFA

1.17
=5.59
-3.34
=1.10

1,17

3.39

5.61

T.R?
10.05

- 12430
14,53
16.8n
19.17

l-l(‘

pPLTA

«00
00
«0Q
«Un
0y
«0C
<00
«00
~el]
-s 2
-olla

.()n
« 00

nETa

Q. 0N
c.l8
c.0%
c,lg
e )
Seli®
Cetllc
c.l¢
c.l¢
L k]
4eSR
4454
4457
e,.0&

atTA

10e1n
1011
10.1¢
0elG
19.10
1010
10e11]
1n.lo
1407
1004
14601

6.%7
1teln

pkt1a

«00
¢
«00
«00
«Uq
«00
]
«00
=e01
-s01]
-slZ
-e01
-]
«0n

TABLE

cL

.69
~.(606G
«0C4E
« 1508
W42
34P7
L0477
«S536c
F1FC
«7u0¢C
71777
oGECE
1.062F

25460

ct

+OP7E
- Plur
-l 1102
-.015¢
LNFTE
o1HEF
.ch7T
RIS ]
<4534
LR
.REE)
J7ECE
G144}
L0FP72

CcL

.n090¢%
-, 159¢
-. 1014
~.00%¢

. 0894

1867

.27P¢€

L377°

4 KGR

o017

7108

«HE0C

.0G1F

cL

.1301
-.1491
-.,0%40

<0402

«1294

2127

«£G1F

«275¢

24627

stany}

€227

L8471

«130P

AII. - CONTINUED

cr

.N436
+N823F
NaG4
0406
.0637
0527
L7023
.nacs
«114°P
1418
«1741
«PER4
e 463
. 0627

cr

LN E
.NAR2Z
NGk
L0357
L0217
.N40
JNu6n
NEET
JN787
+«10RG
Plate
.1907
«PTRF
«N2F

cn

.N37R
.NEQ7
0519
.NaLR
+N3IAIRN
14N
oN&QG
oNETG
. 0921
.17291
«171P
«P322
«NITE

0170
«.N37€
L0241
.N140
«0203
«0278
JNanl
«NADE
+0RES
. 1280
«180%
e FGT0
JVRT

cv

~.0450

c =40316

-.0208
-.0121
-.004P

.0020
«015%
<0304
«C479
0738
.1064
L1462
0117

cv

L0167
.01406
+U007
.C103
.G1%4
«NETH
.029?
0520
0697
«0G€1
1206
« 1432
«1710
.0160a

cr

«0207
<0184
.0046
«00Ew
«0207
«0333
«0527
«07%4
+ 0960
el2c?
1527
.1734
.0209

Cpm

«0007
«00n%
N8
«0007
«0nn7
« 0005
«0nnl
«0nn0
- 00n3
eCong
«00né6
-e023
~elinnt
«0np?

Cnv

-«002%

-~ 00nK7
-+0050
-sUn26
-.0024
~e00n3
0010
«Un3F
eGn77
«0Onaol
«0nQqy
«0n73
«(nas
-s0n2a

Can

-+.0nk5
-s0142
=~e0]1n4
-sUpn2
- 1nK6
«o.00}R
«00)8
e 0045
«0110
«N1an
«0115
«01pR
=«00a%

Cnu

«000%
«GnoF
Gnnk
«0006
«0nnsS
02
«0nn0
=-+00n3
=+Cnnl
'000]1
~.0n13
-.0n73
-.0n73
«0nné

cyv

«0001
.N000
0001
<0001
.000])
0000
- 0002
-.0n002
~.000R
-.0031
- 0007
-, 0UK]
-.N0E¢
L0001

cyv

.0064
«N074
«NUVES
<0054
00643
.0035
0030
D032
JNOIE
«NUOR
NOla
+0024
.N067T
+0043

cyv

=.0002
=.0N004
-.NC06
-,0003
-.0002
~-.N002
=.0002
- 0008
=.N01a
-, 0036
-, 0052
~.N067
-, 008
=, 0002

CSF

-.0012
-,00009
-.0010
-.0011
-s0012
~.0007
- G00F
=.0013
-e 003k
“ 0110
-.0170
-eN073

«0N17
-.0012

CSF

+02E8A
«O0l64
«0F4]
«04S4a
«029?
«N1z0
0014
-eNcdg
~+0%€7
~.08C2
-e1f1¢
= ]FEs4
«0cPF
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FUn

FUN

FUN

U

0
ALPHA

1.17
=5.5pP
-3.2?
'I-ll

l1.1€

3.41

5.62

7.81
10.0A
12.30
,6.55
1€¢.82
19.13

1.17

ALPHA

1.17
-5'58
'3033
-1.10

116

3.39

S.61

7.80
10.0f
12.32
14.49
16.69
18.98

lelp

€2
ALPHA

l.18
=£459
'3-3?
’10‘3

l.1¢

J.40

5464

T.R¢
10.0¢
12.3¢
14,48
1€.723

c3
ALPHA

1.25
-5,7¢
=3.40
-1.10

1.24

3.5¢

c.b2
£el1l
10444
12.74
14,98
17.3¢€

pETa

U0
«00
«00
« 00
«00
«00
«00
«0n
el
~e02
-e02
-sU1
«00
X

ptTaA

«00
«00
«00
00
«00
«00
]
« 09
-e01
-e02
-e0g
-e0?
«00
U0

RETA

«00
«00
.uo
U0
«00
VU0
«00
«00
0]
-e 02
~e02
=eU1

etTp

.00
«00
«00
H]
UQ
U0
U0
«00
wel]
-eU4
-eoUF
e 0p

TABLE AII. - CONTINUED

CcL

.1302
~.148€
=«0524

0408

«1292

21cé

2916

« 3748

46235

«S3R4

#£315

o T3EE

402

«.131¢

cL

«1314
~+s1489
=+053F

. 0399

«1287

egl2z

«£917

e 3760

J4ETO

JS456

+€15R

«TPRE

«131¢

cL

<1328
-.148¢
~,0%40
.0400
«1301
W214)
«29€4
J0¢1]
JOFE0
«S40%
6152
$703E

cL

.1302
-.16S¢
-, 0€¢3R

.0236

«17€7

.2l4p

«2967

« JBEE

J063C

JBERE

sEJUE

e T4GE

cn

0169
.0373
02460
«N177
0169
«N204
.0279
«0400
0607
«0RRA
1722
.1809
o PLAR
«N16A°

cn

«03R0
.N245
«01R4
.n1al
0214
0291
«N415
0622
LNPTR
<1209
1687
.PP2R
.0177

co

01717
.N3A1
.NP4R
«01PRS
«N1T7R
«07215
.NPQ¢F
0627
«NARG
1246
J1T0F

cn

.N176
J046nl
«025F
.01R7
.0178R
L0218
.0200
.N42E
«CER1
NQ47
e 1347
s 191F

(o 4

«0081
-, 0267
-.0133
-.002}

.0079

.0156

«0221

«02E€E

<0320

.0487

0627

«0TEE

L097¢

00093

CcM

+0083
-.0266
-.0134
-.0018
«0080
»0159
026
«0293
«0338
<0447
« 0654
«0504
.0083

(of

.0082
-.0c67
-,0137
-,0023

20076

0157

0722

«025%

«0346

«0448

«0€56

.0Pa]

™

.0078
-.0267
-.0148
-.0026

« 0074

0158

.0221

.0256

«03€1

« 05027

<0756

+0602

Cpn

« 0005
«00nh
«0no%
«0nph
+00nS
«0nn3
«00o1l
-e0np4
~e000n1
=+C007
'00016
-.0075
'00077
«000%

Cuv

.0064
«0np8
«0nn9
«0007
«0005
«00ne
«0npo0
=s00ns
=«0p02
= 0NnG
~+.0025
-o0056
- 0067
«00né

Cam

«00n4
0007
«UNNS
«0n7
«0nns
«00n3
«00n0
=.00n?7
=.0nné
=.000n5
=«0023
=+00n4

Cam

«0003
«0n03
«00nS
«0005
«00n3
«L000
~-e0004
~e 0007
'00006
~+0005
=-e0n7
=¢0paf

cyv

-.n002
~.r004
-, 0004
-, 00023
~. 0002
-.0002
-,0003
=.000%5
-.0018
-."03?
~.0056
-, 0078
-.0084
-.0002

-.0004
-.0005
=.0005
=.0004
=.0004
-.0004
=, NU0S
-, 0006
-.001%
-,0033
-0005]
-,007A8
-,008%
~,00023

cYM

-.0004
~. 0008
=,000%
-.N004
- 0007
=.0003
-,n00¢8
-, N007
~. 1016
’00030
-.,005Q
-00078

cyv

-,000R
-.0006
~,0006
-.N007
- 0007

" -,0007

-. 0007
-. 0007
-,N015
-, 0031
-, 0084
-,0107

CsF

-.0007
-.0N00¢f
-.0009
-, 0007
- 0007
'00007
-.0011
-s0014
'00031
- 0067
-o 0096
~.0046
-.0018%
~eN004

‘QOOOA
-o.000R
-40010
~eN006
-.000%
-.000¢
~o 0010
-,0019
‘-003?
-e 0072
~.0106
~.0073
-.00109
«.0005

~-o,0N004
-~ 000k
-.0007
-.0004
-.0003
-.0003
-o0N007
-+0014
=00k
'00014
'oOOFﬁ
=+ 00E¢

CsF

«,00C6

«0000
- 0002
-s0C0N4
-~ 0006
-e0003
~.0004
=.0011
=,00223
-oN100
~.0163
=oN207

24



FUA

FUA

FUN

FUN

4
ALPHA

1.3€
--.35
=3.Cc
‘oﬂe
1.3¢
3.€1
S.81
e.02
10.2p
12.51
164.€2
16.6¢7

€5
ALPHA

1.5¢8
=5.15
=2+HP
=71
lebs
3.77
6.01
8.22
10.46
12.67
14,82
17.07

)

ALFPHA

1.36
-5.41
~=3.156

-.92

1.32

.50

5.7%

R.01
10.2¢
12452
14.77
17.04

<7
ALPEA

2%
=6.52
«4430
-2.04

25

Zoq?
44,70
6.93
9.21
11.4p
13,74
16.10

pFETa

«00
«00
U
«00
«UQ
.00
209
«00
-e01
-e02
« 07
Telg

sETH

000
.nc
«Up
U0
«UN
000
0N
«U0
esll
-elZ
-OUZ
-e02

prETA

Vg
«00
« 00
<00
U0
«00
«00
«00
«e01
-e0?
ws02
.03

cET2

«00
« 00
00
oG
«00Q
«Lo
.00
«00
el
02
P U
-e02

TABLE AII. - CONCLUDED

ct

«205¢€
-.05P2
.03¢%e
2042
.,2854
« 3647
«£397
€171
FEG4
o7€N2

cL

2740
.0232
.11¢P
.1620

o122
L3522
L4235
WEr6l
+ECFO
«6771
L1420
L8260

cL

« 2007
s10%4
«19G4
e 706
«2C7¢
XX
«52€7
«A31C
. 72%0
Bz Ut

cL

+0G14
-,c019
-+1072
-«0]10%
20613
1201
2572
.3202
4328
JE42F
LR4ER
7680

e

.0p3P
0347
<0249
.0720
.0229
L0400
+NGRE
.N80
+10R7
21640
J1941

cn

20346
.02372
.n311
L0nE
.NA4S
L0420
JNERR
+OTER
.1015
.1320
. 1745
]

cp

0212
.N235
L0237
L0197
L0210
.0273
.O?PO
,N563
077P
L1101
«)1682F
ofn7l

cn

«N1FE
0437
.0273
.n101
«N1FE
0102
«NPK2
+03R7
.N879
+NRPPR
1291
«1RT7

cyv

-, 0068
‘00435
-,0298
=.0176
-.0070
0011
0080
0135
.0198
.0320
.05PC
L07€6

cv

-.,0209

-00580
-.0440
-.03cy
-.,0209
-.0135
-.,006f
-.002R
20052
0210
« 0445
«0€32

cv

«D1HR
.01023
«0031
.0119
0167
.01€E9
« 0249
.0321
0419
«0524
« 0650
.0786

Can

«000l
0007
+00n6
«000°
«0nne
=s00n2
= 0004
=+0005
-.0008
-, 000¢€
-+00236
--0051

Cam

«0000
«00nR
«0np5
«0np3
«Cnne
=s00n1
~«00n3
s 0006
- 0006
~s001€
=001t
«-e0na49

ComM

«0nn3
«(inA
«fOnd
«00n2
00n?
«0000
-l0003
0008
«0002
«0000
s 0007
-.0031

cYM

-.0005
-,0006
-.0006
-, 0004
=-.0004
=,0008%
-, 0006
-,0007
-,0013
-, 0034
-.007n
-. 0084

cyv

-.0004
-,0N00A
-, 0008
-,N004
~-,c0l4
=-,N0U&
-,N0UHK
-, 000R
-,0014
-.0038
-, 0067
-, 0089

cyv

-.0008
-,N002
=.0003
-, 0004
-, 0004
=.0005
-, 0005
-.0004
-.0015
-,0039
-,00€n
-.,0076

cyvy

+0000
20000
.0000
.0001
L0001}
L0000
.N000
-, 0007
‘.0019
-, 0054
-, 1095

25

C<F

«.0004
-.000%
~.000%
-+0003
-.000¢
~.C002
-,0006
-+001l4
-s0025%
«.0072
-.00670
-.0099

CSF

~.000?
-.0005
-, 0001
-e (NG

«0000
-o0003
-,000k
-.0010
-,0032
'00074
~.0113
-0050

CSF

" WN00N

«0000
« 0004
«0007
+ 0002
«0001
‘-0002
-,0005
=.00c4
0.0069
- 0067
~-.0111

e NO0OR
- 0002
-e 0004
‘00005
-,0010
-.,0011
-,001¢
«.0019
‘.0037
-,00RP
-sN120
e,N135



26
REFERENCES

Robins, A. Warner; Morris, Odell A.; and Harris, Roy V., Jr.: Recent
Research Results in the Aerodynamics of Supersonic Vehicles. J. Aircr.,
vol. 3, no. 6, Nov.-Dec. 1966, pp. 573-577.
Robins, A. Warner; Lamb, Milton; and Miller, David S.: Aerodynamic
Characteristics at Mach Numbers of 1.5, 1.8, and 2.0 of a Blended Wing-Body
Configuration With and Without Integral Canards. NASA TP-1427, 1979.
Coe, Paul L., Jr.; and Weston, Robert P.: Effects of Wing Leading-Edge
Deflection on Low-Speed Aerodynamic Characteristics of a Low-Aspect-Ratio
Highly Swept Arrow-Wing Configuration. NASA TP-1434, 1979.
Coe, Paul L., Jr.; Huffman, Jarrett K.; and Fenbert, James W.: Leading-Edge
Deflection Optimization for a Highly Swept Arrow-Wing Configuration. NASA
TP-1777, 1980.
Coe, Paul L. Jr.; Kjelgaard, Scott 0.; and Gentry, Garl L., Jr.: Low-Speed
Aerodynamic Characteristics of a Highly Swept, Untwisted, Uncambered Arrow
Wing. NASA TP 2176, 1983.
Gillis, Clarence L.; Polhamus, Edward C.; and Gray, Joseph L., Jr.: Charts
for Determining Jet-Boundary Corrections for Complete Models in 7- by
10-Foot Closed Rectangular Wind Tunnels. NACA WR L-123, 1945. (Formerly
NACA ARR L5G31.)
Pope, Alan; and Harper, John J.: Low-Speed Wind Tunnel Testing. John Wiley
& Sons, Inc., c.1966.
Carlson, Harry W.; and Walkley, Kenneth B.: An Aerodynamic Analysis
Computer Program and Design Notes for Low-Speed Wing-Flap Systems. NASA
CR-3675, 1983.



TABLE [. - GEOMETRIC CHARACTERISTICS OF MODEL

Wing:

27

Aspect ratio 0 000000000000 00000000 0EO000C0000R00LPPOENSIIOIOIOIOIOGIOIPOIEGOCTDOETITIOEIOS 1.838

2 2

) G0 0000000606005 006060600000060060000000 0.863

Reference area, m
?

(ft

Gross area, m 2

(ft
Span, M (ft) ceeecceecssevsascsssascscsssscssssssassccssssses 1.260
Root chord, m (ft) eeeeseeescescescocsscosccsscsccsccscssssaes 1,674
Tip chord, m (ft) ceeeececeoscesesscaccnsssssscacscscacsscsss 0,161
Reference mean aerodynamic chord, m, (ft) .eeececeeccccncacss 0.895
Leading-edge sweep, deg:

At body station 0.530 m (1.738 ft) cevesecncecsccsesosssscssnsanes
At body station 2.027 m (6.651 ft) ceceeceesrcecascecsscscssancses

Vertical fin (each):

Span, M (fL) seceeeceecsecsscsccsscescssossscsccssccsssssssses 0,107
Root chord, m (ft) cceeeecceecscscesesscsccscssossscsnsssscsaes 0.326

Tip Chord’ m (ft) o’."ﬁoo.‘cc.coooc.ovo-.-oo;'coooocotooo‘oo 0.048

Leading-edge Sweep, deg 0 P 0000000000000 0000000000000 0000000000000s0

(9.293)

) 906000000000 000000060600000000000000000 0.949 (100210)

(4.133)
(5.492)
(0.529)
(2.937)

73.02
60.0

(0.350)
(1.069)
(0.158)
73.4

Taper ratio 0 0089000 0PP 0000000000000 0 000000000000 000000C0RRBSOLOSOIIOTESL 00148



Figure 1,- System of Axes,
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Figure 2.- Three View Sketch Of Model. Dimensions Are Given In Meters
And Parenthetically In Feet.
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Figure 4. Model mounting arrangement in Texas A & M University 7-X 10-foot
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Figure 7. - Tuft Photographs of the Configuration
Deflected Leading Edge (8¢ = 30°).
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Figure 9. - Tuft Photographs

of the Configuration With Leading

Edge Slats.
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Figure 13. - Tuft Photographs of the Configuration With Variable Chord Leading Edge.
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