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Abstract

An analysis is made of experimsantally determined stability characteristics
of a series of ringtails in combination with bodieg ¢f revolution. Results of the
analysis show ringtails to be efficient stabilizing devices, when missile overall
diameter is limited.
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Tables

Al

A3
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B3

Symbols

ringtail diameter in the plane of the
leading edge (Figure 2)

for equivalent planar fins, the slope
of the line connecting tip leading edge
to root trailing edge divided by the
slope of the Mach line

ringtail diameter in the plane of the
trailing edge (Figure 2)

longitudinal distance between ringtail
leading edge and trailing edge
(Figure 2)

normal force/ (gS)

pitching moment about body nose/ (q SD)
initial slope of normali force coefficient
curve (Tabls I)

nonlinear coefficient of C__ as a function

N
of @ (Table 1, Equation 1)

initial slope of pitching momerit vurve
(Table I)
nonlinear coefficient for Cm as a function

of o (Table I, Equation 2)
body diameter = 1 cal = 1, 135 in.

longitudinal distance between ringtail
trailing edge and the plane of the body
base (positive ahead of base)

(Figure A-1, Tables A-II and A-1lI)

calibers

calibers

calibers

deg-!
deg-?
deg-!

deg=3

calibers




Text Tables

E E

xcp/n C1

xcp /c XCP/C

AC Al
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Symbols (Continued)

ratio of value of center of pressure
determincd from the variaiion of
normal force and pitching moment
with angle of attack to the value of
center of pressure determined from
the variation of pitching moment
with normal force (Equation 4,
Table I)

diameter of circular cross section
strut

longitudinal distance from ringtail leading
edge to projection of circular strut
centerline on ringtail external surface
Mach number

dynamic pressure

reference area, T D¥/4

center of pressure location of total
configuration aft of nos. (Table I)

center of pressure location of ringtail
fraction of chord from leading edge
(Table II, Equation 5)

angle of attack in pitch plane
- 1

C\X -
“a (body with ringtail)
CN (Table II)
o (body alone)

calibers

calibers

psi

cal®

calibers

deg

deg™!
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Text Tables

AC
™m

Symbols (Conciuded)

C_ -
“a (body with ringtail)
c (Table II)
a (body alone)

angle between the chordline of the ring-
tail section and model longitudinal axis

(nr_}'nfnr"nn)

angle between outer surface of ringtail
at leading edge and model longitudinal
axis (centerline)

Model Nomenclature

body (Figure 1)

ringtail configuration (Figures 2, 3,
and 4)

ringtail longitudinal position relative
to the body base

X2

Longitudinal distance, E
X1 0.5
0.0
X3 ~-0,5
X4 -0.9
X5 -0.25

ringtail configuration tested aft end forward

(for example, T13R)

ringtail configuration with faired support

strut (for example, T138)

deg-!

deg

deg
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le introduction
A considerabls amount of interest has bocn shown recently i the use
of ringtails as stabilizing surfaces. A part of this interest can be attributed to
the need for stabilizer configurations which have the required stability character-
istics and which fit within the geometric restraints imposed by stowage or launcher
congiderations.

Presented is the analysis of stability characteristics on a series of ring-
tail configurations. The test data used for this analysis was obtained as part of
" an investigation of base drag reduction by means of favorable interference {such
as that induced by ringtails). Before exploring base drag reduction by favorable
interference, it appeared reasonable to first ingure that ringtails had no undesir-
able stability characteristics. Tabulated data fronithese tests havebeen published
previously [1] and an analysis of drag characteristics was presented [2]. Sub-
sequent to completion of the ringtail stability tesis an exploratory investigation
of the effects of favorable interference on base pressure at supersonic speeds
has been made [3].

2. Apparatus and Tests

The tests were conducted in the Aerodynamic Wind Tunnel, 1-foot
transonic tunnel, Propulsion Wind Tunnel Facility, Arnold Engineering
Development Center, .Tennessee, and in Supersonic Tunnel No. I, Ballistic
Research Laboratories, Aberdeen Proving Grounds, Maryland. The transonic
facility is a continuous flow, nonreturn type with a perforated wall test section
1 foot square in cross section capable of operating at Mach numbers from 0. 55
to 1.5 [4]. The supersonic tunnel [5] is a cloged-circuit, continuous flow,
variable pressure facility with a flexible nozzle for obtaining a range of Mach
numbers from 1.5 to 5. 0. The test section is 13 inches wide by 15 inches high.

The test bodies of revolution (Figure 1) had a diameter (1 caliber) of
1.15 inch, a 4-caliber ogival nuse, and a total length of 10 calibers. The basic
body used in the test had a cylindrical afterbody. Cne configuration was tested
with a boattailed afterbody.

The ringtails had a half-diamond profile and were attached to the body
either by four posts of circular cross section or four faired support struts.
The wind-tunnel model was designed to allow testing each ringtail at several
longitudinal positions relative to the body. The configurations tested had an
internal expansion angle of 4 degrees and were supported by feur circular cross
section posts. Chord length, ringtail diameter, and longitudinal position were
varied for this group of tests to determine their effect on longitudinal static




stability. ‘The diverging annulus configuration was selected to avoid choking in the
ringtatl=hody annulus and to minimize the effect of support posts on normal force.
The geometry of this series of ringtails is presented {n Figure 2. Additional
ringlati-body configurations were tested to determine the effects of ringtail
internal expansion angle (Figure 3), non-circular support struts (Figure 4),

Voood m €80 -et 1
and 7 boattailed afterbudy.

The models were sting mounted {n the test sections on a six-component
internal strain-gage balance, Photographs of the model installed in the transonic
and supersonic test sections are shown in Figures 5 and 6, res;ectively. The
investigation was conducted at Reynolds numbers of 3 x 10% to 5 x 10%, baged
on model length. The Mach number range was from 0. 8 to 4. 5 and the angle-
of-attack range was from -4 to +10 degrees. A transition strip 0. 25 inch wide,
located 0. 5 inch from the body nose, was used during the tests.

During preliminary analysis difficulties were encountered in reading
slopes to an acceptable accuracy. The errors were of the same order of magni-
tude as the effects of some of the variables being studied. To minimize tcatter
and uncertainties in the analysis, a least-squares routine was developed to fit
a third-order curve through the data points, assuming skew-symmetry through
a displaced origin. The routine was mechanized for machine computation to
yield initial slopes, third-order effects, displacement from the origin, and an
indication of the quality of the curve fit. A discussion of the curve-fitting
routine is presented by Adams (6 ].

3. Presentation of Results

S:.ability coefficients and higher-order effects of angle of attack
were generated by the curve fitting routine [6]. - Presented in Tabie I are
coefficients representing data for body-ringtail configurations. These coefficients
are defined in the following equations:

Cy = (Al) a + (A3) a® where (A1) = Cy ate=0 (1)
[+
C = (Bl) @ + (B3)a® where (B1) = C_ atu = 0 (2)
m m
o
B 3 = =
c_ = (C1) Cy + (C3) C\' where (C1) ch/Dat Cy=0 - (3)

Equation (4) is a ratio of center of pressure as determined by equations
{1) and (2) divided by center of pressure as determined from equation (3).

P,
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E = [(B1)/(A1)}/(C1) = [(dcm/da)/@cN/da)] /(dcm/ch) L@

ine experimental data were curve fit to the above equations using the method

of least squares. Table Il shows the constants determined from these curve

fite and reprecents total configuralivu winus body alone normat force and

pitching moment. Therefore, all interference factors are included. Center of

pressure is determined from the resulting force contributions of ringtails.

Ringtail normal force, ACN , was determined by subtracting Al for body alone
o

from Al for total configuration. Pitching moment was determined in the same
way using B1, Then center of pressure is given by equation (5):

ch /c = <.Acma /ACNG)(D/C) . (5)

he variation of total configuration center of pressure location with Mach
number is presented in Figure 7 for several vypical body-ringtail combinations,
Because of the large amount of scatter noted in center of pressure location,
ch /C. data in Table II, a mean value at each Mach number was determined

by using all data shown. This mean value is presented in Figure 8 as a function
of Mach number.

The variation of the ringtail contribution to initial normal coefficient
curve slope with Mach number ig shown in Figure 9 for the ringtail configurations
with cireular support struts and an internal expansion angle of 4 degrees
(Figure 2). The effect of ringtail internal angle on ringtail normal force, ACN ,
: o
is shown in Figures 10 and 11. The effect of planar-type supports on ACN is

o
presented in Figure 12. Figure 13 shows the effects of body boattail on ringtail
ACN compared to the effects with a cylindrical afterbody.

a

4, Discussion

a. Center of Pressure

The center of pressure on ringtails is expressed in percent
chord in equation (5) and tabulated in Table II. As expected, there is a wide
variation in the values for a given Mach number. Much of this can be explained
from an error analysis of the numerical steps involved in determining center
of pressure location, ch C. A small error in Al or Bl in equations (1) and

(2) could be magnified several times in ch /C. Some of the scatter no doubt is
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duc to changing flow conditions with geometry variations; for example, longi-
tudinal position. In order to eliminate the scatter, a mean value for Xc C

was determined at each Mach number. These mean values, which represent
all ringtm‘l nnnfignmfinnn‘ are pl‘pﬂnhf"}d in Fi_g\_l‘{"t_l R, Thacavaluiae ara .'1'1‘3‘_;".'.2.29
for engineering estimates of total configuration static stability of ringtail missile
configurations. The error resulting from the use of these mean values will be
small compared to the moment arm of the ringtail ACN . Ringtail effects on
o
configuration geometry are illustrated then by variations in ACN .
o

The stabilizing efficiency of ringtails, especially at the higher Mach
numbers, compares favorably with that of planar fins. To illustrate this, a
line is shown at high Mach numbers on Figure 7 representing ch/D for a

planar fin. These values show the most stable position possible for a rectan-
gularplanar fin with a toial span equal to the ringtail maximum diameter. Planar
fins are flush wiih the missile base corresponding to position X2 for ringtails.

b. Normal Force Characteristics

As indicated in the previous section, the ringtail contribution
to total stability is characterized by variation of ACN with geometric variations.
o

Discussed in the following paragraphs are the variations of AC__ with planform

N
Il
geometry and longitudinal position, internal angle of ringtail, support strut

profile, and body boattail.

(1) Planform Geometry and Longitudinal Position. Values of

ACN for the series of ringtails having a 4-degree internal expansion angle, 6,
o
and support struts of circular cross section have been cross-plotted to yield the
carpet plots presented in Figure 14. These plots are convenient for design pur-
poses since they show the effects of chord, leading edge diameter, and longitudi-
nal position on ACN . It is obvious that additional lift is obtainable with ringtails
o

by increasing either the chord or the diameter. This is analagous to the results of
planar fins. Whereboundary layer thickness is large compared to the distance
betweenthe ringtail andbody, an increase in chord length will not necessarily pro-
duce additional normal force. This is comparable to low-aspect ratio planar fins.

Evaluation of the supersoﬁic lifting efficiency of ringtails was made by
comparing planar fins having equal chords and having total spans equal to ring




maximum diameter. Ringtail configurations have a 4-degree internal expansion
and at longitudinal positions with the trailing edge flush with the base (position
X2) were used in the comparison. Planar fin normal force and fir.-bedy inter-
ference were determined by the method of Gafarian [7].

A convenient way of presenting the comparison between ringtails and
p p ] ]
lanar fins is by the use of the pavameier a,, which is the ratio of the slope of
P y P t

the line connecting the equivalent planar fin leading edge tip and root trailing
edge to the Mach line slope. The variation with a, of ringtail ACN to planar
«o
fin CN ratio (which includes fin-body interference) is shown in Figure 15.
a
This ratio varies from about 1.3 to 2.0. The minimum values of the normal
force ratio occurs at approximately the same value of a, for the various con-

figurations.

The ringtail leading edge Mach line (Figure 15) would intersect with
the body base at an a, of 1. 0 for a hypothetical ringtail having a 0-degree internal

expansion angle. For the actual configurations compared, Mach line impingement
occurs at values of a, slightly above 1 and the reflected Mach line impinges the

ringtail trailing edge at values of a, slightly above 0.5. With decreasing values
of a, it appears that the minimum value of normal force ratio occurs at an a,

between the leading edge Mach line impingement on the body and the impingement
of the reflected Mach line at ring trailing edge.

The strong similarity in the variation of normal force ratio with a, for

such a wide variation in geometry and Mach number suggests that supersonic
linearized planar wing theory may be useful in the analysis of ringtail aerodyna-
mics.

Examination of Figure 9 indicates that ringtail longitudinal position has a
major effect on the variation of ACN with Mach number for the various con-
o
figurations. There is a relationship between ACN and the Mach number of
o
ringtail Mach line impingement upon the body. For example, in Figure 9
(configuration T4) the values of ACN for ringtail positions X1 and X2 denart
«
from the data for position X3 as Mach number ig decreased. The points of
departure appear to be at a slightly higher Mach number than where Mach line
impingement occurs., If boundary layer and strut effects were accounted for,




it is possible that the point of departure relative to the Mach line location
could be predicted. These effects are also noticeable in Fignra 14 for Maoh
numbers of 2.5 and 3.0 where on the left gide of the plot no effect of longi-
tudinal position on ACN is apparert,
oY
It is also apparent from Figure 9f that ACN ig affected by the body
o

base expansion wave, The data for position X4 (most rearward position) depart
from the X3 data as Mach number is decreased.

As Mach number is further decreased, the reflected Mach line impinges
upon the ringtail trailing edge resulting in a recovery of ACN . Thie recovery
o
is indicated in Figure 9d for configuration T2X1 and T2X2. For the rearward

longitudinal position (X3) no recovery in AC is apparent. This is likely to
the effect of the body expansion wave. oz

In general, the position of Mach lines emanating from the ringtail leading
edge and their reflections from the body in relation to the body base and ringtail

trailing edge results in an oscillatory variation of Ac with Mach number as
indicated by Ehlers [8,9]. a

The appendix has been prepared to define various flow conditions and to
indicate the Mach numbers corresponding to these for the various ringtail con-
figurations. The flow conditiong consgidered are:

1) Ringtail leading edge Mach line impingement on body base

e

2) Ringtail leading edge Mach line impingement on ringtail trailing edge
after reflection on body

—— — - — - —
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3) Body base Mach line impingement on ringtail trailing edge

4) Ringtail ieading edge Mach line reflection from body surface and
impingement on the ringtail inner surface concurrently with impinge-

ment on body base.

5) Ringtail leading edge Mach line impingement on body base after
reflection from body and ringtail inner surface

The effects of conditions 4 and 5 on ringtail normal force characteristics
are not apparent in Figure 9. The small Mach number incremeht between condi-
tions for particular configurations, the occurrence of more than one condition at
the same Mach number, and the fact that these conditfons occur in the transonic
region complicates any analysis of normal force characteristics where multiple
Mach line reflections occur. The oscillations are to be expected because of the
many interactions.

An attempt was made to correlate ringtail normal force for the various
ringtail configurations having an internal expansion angle of 4 degrees. It was
found that a rcasonable correlation could be found for Mach numbers higher than
the value for Mach line impingement on the body (condition 1}, A second
correlation was chtained at Mach numbers between the impingement of the leading
edge Mach line on the body base and the reflection of this Mach line on the ring-
tail trailing edge (between conditions 1 and 2). No data were included in either
correlation for the condition where the body base Mach line (expansion of flow




around base) impinged on the ringtail inner surface. The coefficients used in
the two correlations and a summary of Mach numbers corresponding to each
condition are tabulated in the appendix.

The correlation of Mach numbers higher than condition 1 is presented in
AL

N

—_—
B%1 A
based on ringtail trailing edge body base annulus area [8,10] and BE which is

Figure 16. The correlating terms are which represent normal force

the geometric relationship of the leading edge Mach line to the body base. Data
that do not correlate well are generaliy for the smallest ringtail diameter con-
figurations where boundary layer effects are more pronounced. For this correla-
tion, it appears that the position of the ringtail trailing edge with respect to the
‘ body base has little effect as long as the body base expansion wave i3 avoided.
AC

N

o

A%l
force on the annulus area at ringtail leading edge. This parameter is also
tabulated in the appendix.

Normal force also correlates well using the parameter which bases normal

The second correlation of ACN is presented in Figure 17. This cor-
o v
relation represents Mach numbers below where the leading edge Mach line
impinges on the body base and Mach numbers above the impingement of the
reflected Mach line of the ringtail trailing edge (between condition 1 and condi-
tion 2). As in the case of the first correlation, conditions were avoided where
the base expansion interferes with the ringtail. The ordinate in Figure 17 isthe
same ag for the first correlation except that it has been multiplied by ringtail
leading edge diameter to chord ratio-%.
The abscissa in Figure 17 is the product of the slope of the leading edge
Mach lines al critical conditions 1 and 2 each normalized by the Mach line
slope (appendix, Figure A-2). :

Correlation of flow regimes having multiple reflections of the leading

P edge Mach line may be possible. However, for the present investigation, the
large increments in Mach number and longitudinal position did not provide
sufficient data points. Using critical Mach numbers in Table A-2 enables one
to trace the oscillations due to multiple reflections, but no general expression
was found to describe this region.

(2) Ringtail Internal Angle. Shown in Figure 1 are the effects
of internal angle on ACN for various ringtail longitudinal positions. (It should
o

- 8




]

o o e 2

be noted that configuration T7 has the same ringtail cross section as configuration
T4 but has been rotated to give a zero internal angle). In general, increasing
internal angle increases the supersonic ACN for the most forward ringtail
o
Iocation (X1). This effect is less pronounced as the ringtail movee aft. The
effect of internal angle on ACN for configurations T13, T13R, and T14 are
o
shown in Figure 11 for several longitudinal positions. T14 is configuration T13
rotated to zero internal angle and T13R is T13 mounted onto the body backward.
The configurations with the converging ringtail-body annulus (T13R) have choked
flow resulting in a negative slope of ACN .
o

{3) Support Strut Profile, Circular support struts were used
in the investigation of ringtail geometry effects to minimize the strut normal
force contribution. Two configurations T8S and T13S were investigated with
noncircular supports. Support strut geometry is shown in Figure 4. The incre-
mental strut effects on ACN for these configurations are shown in Figures 12a

a

and 12b. Strut effects on AC,  for the smaller diameter ringtail configuration

N
o

(T13, T13S) are negligible.

One configuration geometrically similar to ringtail T1 with a noncircular
strut was tested on a cylindrical afterbody in the Langley Unitary tunnel and
Cornell 8-foot Transonic Tunnel as a part of another investigation. This con-
figuration (T1F) is compared to ringtail T1X3 of the present investigation in
Figure 12¢. Geometry of ringtail, T1F, is presented in the same figure. The
variation of ACN with Mach number shows similar trends for both configurations.

o
(4) Boattail Effects. The effect of boattailing the afterbody on

ACN is shown in Figure 13 for configuration T4 for. the various longitudinal

o
positions. The boattail effect on ACN is small and dependent upon ringtail
longitudinal position. o

5. Conclusions

The results of an investigation of a parametric series of ringtails
in combination with bodies of revolution lead to the following conclusions:

1) The ringtail is an efficient stabilizing device especially where

a total span limitation is imposed by launchers and stowage
considerations.
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2)

3)

No undesirable stability characteristics are apparent in the pre-
sent results except for configurations wherz the annulus between
the ringtail and body is smaller at the trailing edga thun ot tha
leading edge. However, these results are applicable only to
coasting stages or lowacceleration regimes. Missiles with
moderate to high acceleration rates may show detrimental effects
on stability induced by the jet plume to be larger on ringtails
than on comparable planar fins.

It appears that ringtail supersonic normal force can be correlated
by simple parameters suggested by linear theory.
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5= 4 deg
B (DIA)
A (DIA)
1.00 (DIA)
RINGTAL A B ¢ F G
Tl 1.500 1.605 0.750 0,046 0.375
T2 1.500 1.657 1,125 0.082 0.563
T3 2.000 2,210 1.500 0.080 0.750
T4 2.000 2.140 1,000 0,070 0.500
L] 2,060 2,080 0.600 0,060 0.300
TID 2.500 2475 1.250 0.092 0.625
™ 2,500 2.605 0,750 0,080 0375
Ti2 1.250 1.425 1,250 0,048 0,782
TI3 1.250 1.38) 0,937 0.040 0,623

FIGURE 2. RINGTAIL GEOMETRY, 4-DEGREE INTERNAL

EXPANSION ANGLE




et ua R et e e L AT TR ey o e 3

A (DIA)

\
| 1

A (DIA) 1,00 (DIA)

_ |

RINGTAILA € F G
TT 2,000 1.000 0.070 0.500
Ti4 1316 0937 0.048 0.612

a. 0-DEGREE INTERNAL EXPANSION

6 deg

2.21 (DIA)

T
1.00 (DIA)

S N

RINGTAIL T8
b, 6-DEGREE INTERNAL EXPANSION

c. TI3R - 4-DEGREE INTERNAL COMPRESSION

OBTAINED BY KEVERSING CGNFIGURATION
T13 (FIGURE 2)

FIGURE 3. RINGTAIL GEOMETRY, VARIOUS INTERNAL ANGLES
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: )&“‘l 26 min NOTE: FINS AT 0, 90, 180, 270 dog

RING T8 INTERNAL SURFACE

BODY SURFACE

a. T3S SUPPORT STRUT

0276 NOTE: FINS AT 0, 90, 130, 270 deg
,. 0.087 TY ,.
7 deg 8 min 0.2
0.335 RING TI3 INTERNAL SURFACE
- E 4de
0.168 g
0138 X

SURFA
ALL DIMENSIONS IN CALIBERS BODY SURFACE

b, Ti35 SUPPORT STRUT

FIGURE 4. GEOMETRY OF NONCIRCULAR SUPPORT STRUTS
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FIGURE 5. MODEL INSTALLATION, TRANSONIC TUNNEL

FIGURE 6. MODEL INSTALLATION, SUPERSONIC TUNNEL
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o xl 05
o X2 0
o X3 -0.5
A(DIA) H a4 x4 -0
' S I.D(D") b X5 "0'25
. . b
0.09 : : :
b N B H
T : T 1|
0.04 : ; :
t < e
- T
) 1 i . 1 i i
2 Tz, ASLI%, C+ 1.5
0.08 » — T T T T
. ; . 0 i ; 1 , ;
. NEEEEN
0041 A K -+ -
: , ie 1
v ! [ ) T
0 ! 1 ¢ [ ! . !
b T3, A=1.25, C+0.9%

0.08

.04

]

T A-15, G0

a2

0.08

0,04

0 64 ol 1.2 1.6 2 2.4 28 a2 16 40 44 4
MACH NUMBER, M
4 12, AeLS, CoL1%

FIGURE 9., EFFECT OF RINGTAIL GEOMETRY AND LONGITUDINAL
POSITION ON THE VARIATION OF ACN WITH MACH NUMBER,
8= 4 deg, ¢ = 4 deg o
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P
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54 08 LI L6 a0 24
MACH NUMBER, M
L T A=2Ce10

FIGURE 9. EFFECT OF RINGTAIL GEOMETRY AND LONGITUDINAL
POSITION ON THE VARIATION OF AC,, WITH MACH NUMBER,
6 =4 deg, ¢ = 4 deg {Continued). o
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FIGURE 9. EFFECT OF RINGTAIL GEOMETRY AND LONGITUDINAL
POSITION ON THE VARIATION OF ACN WITH MACH NUMBER,
¢ = 4 deg, ¢ = 4 deg (Concluded) o
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Appendix
Parameters Used in Correlation
of Ringtail Supersonic Norma! Force

Definitions of the ringtail correl:ting parametcrs are shown in
Tabile A-1. Plois using ihese parameters were geen in rigures 16 and 17. A
summary of the Mach numbers and 3's corresponding to the critical conditions
is shown in Tables A-II and A-III. The COND column in Table A-IV may be used
to help in identifying the data points used in Figures 16 and 17. This column
has heen left blank for the reader’'suse. The first regime for correlation
includes Mach numbers greater than critical condition 1 (where the ringtail
leading edge Mach line impinges on the body base). The second regime includes
Mach numbers less than condition 1 and above condition 2 (where the Mach line
impinges on the ring surface after reflcction from the body surface). An addi-
tional condition is imposed on both regimes; that is, the expansion wave from
tlie body base does not impinge on the ringtail surface. Tables of correlating
parameters are presented for all Mach numbers tested, but only the points
within the regimes and above a Mach number of 1. 5 were included in Figures 16
and 17.

Flow conditions 3 and 4 occur only on longitudinal position which extend
aft of the base. Flow condition 5 is used as a limiting condition which overrides
conditions 1 and 2 if condition 5 is greater than condition 1 or condition 2.

Figure A-1 shows the geometry rotation used for the ringtail configura-
tions. Sketches illustrating the five flow conditions are shown in Figure A-2.

Data points outslde the limits impoeed for Figures 16 and 17 are not as

cagily correlated.  The effects of the reflections and impingements are easily
traced in Flgure 9 and Flgure 14,
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TABLE A-II. CRITICAL MACH NUMBERS FOR EACH FLOW CONDITION,

6 = 4 deg
CONF A c E
CUNLUI CUNDZ2 COND3 COND4 CONDS
T1x1 15 0750 0e5 56099 14686 - - 1 e644
TiX2 1¢5 0+750 Oe¢0 3«162 ) « 686 - - 14300

T1x3 145 0e750 =045 led4ld 14686 14931 1e414 14036

Tax1 145 1129 05 6576 24186 - - 1901
Taxa 15 1e125 0«0 4,609 2,186 - - 1557
T2x3 1.5 16125 =05 20692 20186 14821 24692 14220
T3x1 240 12500 08 44123 14686 - - 164469 i
T3xe2 240 14500 0«0 36162 1686 - - 1300 A
T3x3 240 1e500 =065 2e236 14686 16297 20236 1e147
T4ax1 240 1000 Oe5 3e¢162 1,368 - - 1300
T4ax2 2.0 14000 000 2¢235 10368 - - 1el187

T4x3 20 14000 =045 1e414 14368 14330 14414 1036
T4ax4 2¢0 16000 =09 16019 14368 14868 1019 14000

TsX1 240 06660 DeS 24416 1e154 - - 1¢178

Ts5x2 260 06600 Qe0 1e562 10154 - - 10054

T85x3 2e0 0600 =0¢5 1019 1e¢154 1e362 14019 14000

Tioxi 2¢5 1250 Qb5 2¢838 1272 - - 1195 f
Tiox2 2¢95 1.2%0 OeD 10943 14272 - - le104

Tiox3 2% 14250 =049 le2dld 14272 16164 - 1036

Tiix1 2% 04750 05 10943 14110 - - lel108

TIIX2 2¢% O.7%0 000 ledla 14110 - - 1,036 |
Tiix3 2e% 0¢750 =05 10054 1110 1e178 16082 1001

Ti2x1 1e25 1250 OeS 14,035 3.836 - - 20952
Ti12x2 1625 14250 00 106049 30836 -~ - 24441

Ti2x5 1625 1280 =025 B,062 3836 1504 8,062 2,143

T13x1 1¢25 0,937 [o T} 1168539 234133 - - 2¢5646
T13IX7 1¢25 04927 G0 Te862 14133 - - 2.064

TI3\8 10285 Q4937 =042% S¢586 3Je133 14649 - 1730
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TABLE A-1I1.
CONF A
Tix1 1e5
Ti1x2 1¢5
Ti1X3 15
TZ2x1 1e5
T2xe 1e85
T2x3 15
T3x1 2e 0
T3x2 2¢0
T3x3 2e0
Yaxi 20
Tax2 2¢0
Tax3 20
Tax4 2¢0
TsXx1 20
Tsxe 240
Tsx3 20

Tilox! 2e¢5
Tioxe 209
T10X3 2.5
Ti1X! 25
T11X2 2e5
T11X3 2¢5
Tizxi 1625
Ti2Xx2 1629
Ti2X5 1¢25
T13axl1 1¢25
Ti3xe 1¢25
T13X5 1¢25

CRITICAL BETAS FOR EACH FLOW CONDITION, 6 = 4 deg

C

0e750
Oe750
0«¢750

lel125
1.125
l1a125

14500
1500
16500

14000
14000
1000
1000

0600
0600
04600

1¢2%0
1e¢250

1250

0+750
Qe«750
0s750

1250
1250
16250

06937
0937
0e937

E

Oe5
Qa0
=—0e5

Q¢S5
Qe
=0QeS

OeS
Oe0
-0e¢5

De5
QCe0
=Qe5
-0e9

QeSS
Oe0
~0De5

Qe5
Qe
=05

0e5
0.0
-0eS

0e5
0e0

COND 1

5,000
3:000
l1.000

6.500
4+500
24500

4,000
3,000
2,000

3,000
24000
1,000
0,200

24200
1200
0,200

2¢333
1666
1.000

1.666
1,000
0,333

14,000
10,000

-0e25 6,000

Oe5
Oe0

11,896
74496

CONDZ

1357

V. AeY
-l

14357

1e944
10944
1e944

14357
14357
1¢357

0934
06934
0934
0e934

0576
QeST76
0eS576

0¢787
0« 787
Qo767

0+483
0.483
0.a83

3703
34703
3¢703

22969
2¢769

=0e25 5,296 ..2:969

COND3

1e652

COND4

CONDS

1305
GaB30

0.271

1617
1:194
Oe¢700

14077
0830
0e563

04830
0e563
Qe271
0.019

0.623
0338
0,021

04654
0e4683
0271

0e.a68
027!
0.062

2¢777
24227
1895

2:45%0
1806
led}12




CCNF

T.X1
TuX1
TiXi
T.XL
Tixl
TuXl
T.X1
TixXl
Tixl
T&Kl
T.X1
Tixl
Tixl
Tix1
TiXi
Tix2
Tix2
Tix2
TLXx2
T1ix2
Tik2
Tix2
Tix2
TLxZ
Tix2
TLX2
Tix2
Tix2
T1ixe
T1X2
TeX3
TiX3
TiX3
Tix3
TiX3
14X3
T.X3
T.X3
TLX3
TiX3
Tix3
T.LX3
T1X3
TiX3
TixX3

TABLE A-1V. RINGTAIL CORRELATING PARAMI TERS

+30

+ 30

535
.o 0C
L.0%
Y
1.20
~30
L4350
L.15
2400
2e5V
3.00
4400
4450

CETA

«u00
435
oo i
0.C00
320
+458
sub3
EEL
leold
1.436
1.732
24591
Zet28
3.372
44387
«u00
«435
03l
0.000
0320
+453
eub3
«c30
le.18
1.436
1.732
2e¢91
Leticd
3.872
4-)81
«600
e43°%
«s12
0.000
«320
2458
063
e030
leall
1.436
1.732
2..91
Coi28
3.4872
44,487

FCT1

€425
370
GaTo
«C538
.C399
«£337
«CO051
.C503
«£439
<0354
«C311
.C218
211
.£205
«C460
«0500
.C387
«C454
<0476
«C577
<0545
«C635
L5644
WChbT
»C398
+C343
.0301
.£24C
.C204
0499
.C388
«C349
.C307
U312
«C304
«C365
«0&35
.C50C
«L467
2 C440
.C353
.C319
20254
.0223

FCT2Z

1.2C

.87

T8
C.0C

&4

.91
ie32
l1.6¢
2.23
2.87
3!"&
4.5€
5.6C
7,74
8.77
1.2C

.87

62
0.00

.bq

91
1.32
l.606
2.23
2.87
3, 4¢
4.58
565
7‘1“
6.77
1.20

.87
c.0C

L

.91
1.32
168
2,23
2.87
Jake
4.58
S.6¢%
1.74
8.77

FLT3

« U343
296
SUsrE
«043C
0319
<0263
«0040
«L4C2
0351
«0283
U248
.C212
Q174
«Ulgs
20164
<0369
«C400
«C3CH
+ 363
.0380
.G4él
«L433
«0508
«0451
«0357
.C318
« 0274
«024C
«0162
«0163
« 0399
«U31cC
.C279
«0245
+ 0249
+C243
. 0292
L0451
. 04CC
.0373
.03852
.0282
+0255
.,0203
SUL78

FCT4

Ce12
L34
«CigRr
W C 241
€253
LC213
P RvE ¥
.C319
«CueT8
224
.97
.C.Lb68
.Cl38
.C133
«Cl30
«C291
.C317
«C245
.Cz98
.C3C2
«C366
« L3548
«C402
+C 357
.C283
0252
€217
(190
«.ClS52
«Cl29
.C le
«Lab6
C221
«Ci94
«C.97
.C192
23]
278
WC3LT
.C29¢6
CET0
0223
«£202
161
WC:4l

FCT3

N3
32
016
c.CC
.17
35

« 74
iel7
2412
3.49
5,06
8,90
13,97
25.45
32.66
.36
.lq
«+C9
C.CO
.10
21
o4
«70
Lec?
24C%
3.0%
S.34
8eits
15.27
19.59
.12
.C6
.03
C.oo
003
.°7
ol4
.23
-‘92
9
e 01
l.78
2+71
5.09
€eb3

FCT6

WEBS
0572
L7852
«CE60
«0€38
£539
+CCRL
«0804
«0702
(566
«C497
«C424
«(348
«C237
.C328
0730
.C500
«CL19
<0726
«C76;
0623
G878
«1016
«C502
«C715
«0€30
«C5419
«Ch81
<0384
«0326
«C793
«CE2C
+G548
o491l
«C499
«C4B6
+C5A8%
«C702
. 0800
<0747
«CT04
«0564
0510
«C4 08
+ L3564

F(eT7

(544
2 L4L9
0996
LHE2
.L5C¢
oChe?
QS
LCo30
557
&4
« (354
«L3126
«027¢
.02¢7
o583
«0634
(451
«57¢
«CHC4
WLTi2
L6586
+CBCH
LT.S
567
.C5C5
U125
«U3EL
«L3Ck
«C25E
0633
« G452
WCha2
o389
W95
L38%
JChu3
W L.557
638
L5492
L8558
.C4064
ke

CUND

o7




TABLE A-V,

Cunt

Toxl
ToX1
Tox!
T.xi
TiAL
ToX.
T2X1
T.41
ToxXL
Tixi
Tixl
Toxl
Toxl
rixl
Tlxke
T:x2
Tex2
T2x2
T2x2
T2x2

X2
To42
Toxd
ToXe
T.x<
Toasd
Tl
T2lX2
T2%3
T2xXx3
T2X3
Tex3
T2Xx3
T2X3
T2x3
T2x3
T1lx3
Tix3
T2x3
Tox3
Tixd
12x3

YACH

«HU

« 70

« D
ced)
eeGD
eeau
- e30
Lo 50
-15
calu
~e%0
3,00
440U
4450
«3VJ

40

.95
«e 09
1403
«el0
30
N ry-1¢]
1%
~.00
<e50
2,00
4.00
L XYM

o HU

HFLTA

LUy
435
P
Osuty
Py
w493
030
1..13
l.438
.73
2ol
Cez24
e T
44287
00
435
il
0.000
‘d:c
453
030
lesi®
l.43s
la732
Ceutl
2-:2»‘3
34,72
44287
.CUQ
.“35
e312
0,002
v32C
s4538
» &30
lea18
lea3de
1.732
2eo91
2eu289
3.3712
4.:817

FCTL

WL &5y
€680
Nre &
619
WL THT
CT727
Cobl
LCT08
.Cel
.C575
+C3813
«Cl4e
0288
(268
.C523
.C689
.0013
S8
o 18
0616
+CB34
.CB83
.C773

sU8TS

C442
.C388
«C329
€295
.C537
«C559
.Céls
576
«C599
0568
.C785%
.C83¢C
.C774
Co72
»C546
.C499
.0356
. 305

FCT.

.ac
.5t
chL
.00
42
-3
W l1C
1,46
a9l
2.,3C
3,0¢%
3.717
5.16
5.84
«BC
5e
4l
0.0C
el
W81
L lc
1.46
l.92
23,
3,0¢
3.717
S.ic
5.84
.8c
T
i
0.0C
42
81
ielt
1,456
1.91
2.3C
3,05
3717
Seln

5.84

FCT

C2e7
<0544
0223
49"
LN
JUSEL
U323
M LT
0490
WCatC
«+C3Co
«C27¢
0230
€215
0419
JUSEL
U333
G318
«C4l2
<0492
Y
20706
L0%18
0543
«C352
«C3l0
U2
+C236
« 0423
2447
G332
G4t
+Cal9
045
U631
«Cb4
«0619
L5337
«Ca4 b
w399
284
«Clh4

FCT

. 0262
.C:89
.C.59
.C354
.La27
WCulb
LC3TR
«C405
.Cis51
.Ci29
«C219
.C.9E
«C.64
(154
«£29%
«C3G4
(cTh
.C227
.C29%
€352
»C417
,CH05
«Cuqy?
.Ci38
.C253
022
.C.88
.ClsA
L0507
.Ci2C
+0o3n
.C329
«Co43d
.C1325
«Ca451
00%75
«Ch43
.C384
.C312
L
.C203
LCl74

RINGTAIL CORRELATING PARAMETERS

FCTS

1.13
40
 3C

¢.CO
.32
b6

2.8

2,34

6a 51

Se4l

16.58
25,28
41,39
6. 82
«78
o4l
.21

Coco
e é2
45

Le2C

2.73

4451

€56

11,48
17,30
32.81
42,11
«43
«23
W11

C. GO
W12
«25
.83

1.51

2.50

3. 64

6. 38

9. 72

18.23
23,39

FCT6

. 0489
.C725
0297
. Ct60
.C79¢
C175
.C705
«1175%
.Ct53
L6112
.C408
.C369
.C307
.0c86
«0857
G134
.CE10
G424
.C549
«C657
+ 889
0941
«CE24
.CT2a
«C4TL
.C4l3
L350
034
0572
+L5%98
+C443
«0€le
.05
0841
«0EBS
«C825
0718
.0582
.C532
,C379
<0325

(Continued)

FCTT  CCAL

.G 320
«L519
« (2.3
472
«C570
$C5L5
«L5C8
«C540
«(4EB
«L&iss
L2642
«N264
«02.9
«L2CH
«C399
«L52¢
«0365
«C3C3
«C393
«+L4170
ot 37
w674
590
+L5l8
(337
«C296
251
«£2¢5
«C& 10
«C426
«L317
e (439
« G457
«U433
«L6C2
L8633
«C591
«L513
«C4 L7
0381
»G271
232




TABLE A-IV. RINGTAIL CORRELATING PARAMETERS (Continucd)

CUNF  MACH BETA FCTL FCT: fCT12 fCleq FeTo 115 FeT7  CONL

T3x1 «90 00 ,1999 BC JUnte (o] <48 JLEEE LLbBEE i
Tixl «90 B35 L2644 o8 WUEEL L (B0 .5 Lil75 0 W87

Tixl «95 312 L1472 LAL o L,Ca0C LCI72 ei3  JCéd4  LlbLY

T3XL 1.00 0O.00C ,2257 0.0C €752 .Ca3l C,U0  +iCO3 4LT74

TiX1 ..05 320 .2681 Wi/ L0293 L(0H90 P RO DO b

TiXxL  1.20 «458 L2507 b1 WU835 JCu4s 2R L1ll4  LLB6C

Tixl 1.30 830 L2664 Lo10 «Cdu83 ,Ce35 «13 0 J11838 L0914

Tixi 1.50 1..18 .1902 1.49 L0834 (4879 1.69 LCE&S  JLbEe
TIXL  La78 1l.43b 1631 e 91 LUB43 (19 2.76 CT24 405%9
Tixl 2.00 1.732 .l412 2436 LL4TC LC363 4,071 J0€2T  JL4E4
T3xl 2,50 <c..91 L1111 3.05 .037C .C230 Tes2 +Ca93 L0361
T3kl 3.00 2..28 .C984 3,77 L0328 40252 1C,05 JL437 ,03:7
T3xl 4.00 3.472 .C822 5.,1¢6 40274 JCell 2Ce26 40369 JlEE2
TiXl 4,50 4.387 .C778 5,849 40259 ,C.200 26,13 L0245 ,C2e7

Tix2 80 «600 L1908 .8C JCel& JCayl 36 JCE4T  LL6ES
T3X& «90 435 L2620 o587 «CETI (574 19 L1164 L0BS9
T3X2 +95 e2l2 1439 «41  .C4T78  LC3T0 «CO  JCE2T L0493
Tixe 1.00 0.000 .1B4¢ 0.0C .00l7 JC+75 C.00 JCEIC LL623
T3xZ2 1.05 320 L2274 hE JUT88 LC585 WlC WJILI0 L0780
Tix2 1.0 458 L2211 61 L0737 .C169 o2l JCY9B2 LT3R !
TiX2 l.30 <30 ,2812 1.10 .Ci37 .Cn24 70 L1250 JG90Y

T3ax2 1.50 1l..18 ,2060 1.4 J0685 .C353C laeT  WCGLlo  WLT07
T3X2 Le75 1436 21695 1,91 JUS€T  .Cad¢ 2409 (7834 oUSE]
TIX2 2.00 1.732 .1472 2.3C  .C49C .C378 3,05 J0&5&4 LS50
TIX2 2450 2.290 .1221 3.05 .C407 .C3l4 Se34 08562 JL4LY
T3X2 3400 2.02d 1150 37T L0383 .(296 Beid  JCU5lL LG94
T3XZ 4.00 3.872 .C428 5.1¢ L0309 40238 15.47 LC4l2 oL3LE
T342 4,50 4.387 .CB33 5.84 L0277 JC214 19.59 ,037C .L23%

TiX3 + 80 «uQU «LT59 +BC 2 U584 «Cub2 ik C751 LuG3
T3xXx3 +90 «435 2666 5E 0322 JCul4 ol 1095 JL8at
T3x3 «95 sl 41869 el LJUH2Y  LCH8L Telb LU0 L0649
j T3X3 l.00 D.LOC 1848 CaGC  oJ00lt  4C+15 CalD WCE2L  slhl4
: T3X3 1.05 «320 .1B63 42 oUE2Y  WCWT3 UG WOFET JLU29
Ti3X3 L.i0 «453 L2018 USSP Y R o 8 Wl LJCEIT LJT66G)
T3X3 +030 -330 22457 l.lC +LELT oCbL'.' Y] » 1091 LB4D
: T3X3 1.50 1..13 L2102 L.4% L0700 JCa4l 24 L0634 LLT72)
p ! T3X3 [.7% l.43€ 41877 1491 U825 L83 103G LCB34 L0644

T3X3 2.C0 1.7132 L1784 2.3C 0594 LCw59 2.03 L0792 J06)2
T3X3 24850 24091 Ll4at 3.C5 U482 U372 356 LJGrG2 L4996
TiX3 3.00 c.023 .l22e 3.77 <C4CG  .C3lé¢ 54492 0545 JL4zi
T3x3 4.C0 3.t.72 .C938 5¢le¢ L0312 JCubl 1C.1B  L4le L0321
T3X3 4,50 4,587 .CB51 5.34 L,0293 LCJl9 12.0¢& .C378 (292

|
!
|
i
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TABLE A-1V,

(VAN

Taxl
TeXy
Tax)
IS 9
Tany
I3
Twaxl
ch.
TaxXl
Texl
Taxl
TeXi
Texl
Taxl
TaXe
TaxZ
Tex2
Tax2
Tax2
Taxe
Tex2
X2
Tax2
To ke
1ax2
Tax2
T K2
Tax2
Tax2
TwX3
Tex}
Tax)
Tux3
Twx3
Ta X3
TeX3
T4X3
faxl
T4%3
Twd3
T4Xx3
TaX3
TeX3
TaX}
T4Xb
TaXxa
Taxe
Ta x4
Taxa
TuXé
TuXs
Taxé
Tuxa
TwXa
Toxe
Tuda

60

R

MACH

.30

o do

P
PRIV
e LY
L. l0
ledV
Lebl
ie 1S
J.00
<+ 950
JeLU
4,00
4050

HetA

« U0
eu3
esil
™awts d
Aty
P
32
1..19
1.43%
1.732
CePe
2.123
3.£72
,5817
ot U0
439
212
C.COU
220
«458
el 3
«23C
leily
1.436
1.732
FATS DY
24228
3..72
4.387
« 603
2433
ecl
GeuDD
320
.50
otold
«5 30
l..13
1,435
1.732
Zeutl
2.324
J.072
4,.017
2600
«439
eall
0.C0C
«.2C
. 458
o063
.b}a
leol3
l.436
Jec9l
2e.23

Ity

FCTL

va 373
Jlatd
Llene
A
L1415
«lu04
.l68¢
»i 161
1076
L9922
LCT192
.C732
.C617
+L557
160l
« 1696
J1177
1792
»169C
.179%
«1R28
ol4l?
J117%
»1109
+LS75
«LB6S
+Lo4?
+0573
al4s?
1865
«122¢
<1312
. 1602
e TR
«if71
« 1896
+ab44
«1397
»123¢
4015
.C84C
«C659
«C591
ei28°
~1€59
1056
1104
20658
385
1452
1562
YA
.1187
.C323
<0203

buT2

Lot

FCT 2

Ry
«Ca9i
« L5 4¢
AL
JLeae
«Cull
«LsE2
-0“53
N1
»L207
U284
244
«L2CS
.018¢
«U547
NHL
«0392
+079L
«05617
+C563
»C59¢8
+UsCS
«039.
«03eY
+C325
«C22.
s028°
«ULIGL
«Cu21
«L4CE
«L437
fL4EL
WUE23
«CL32
~G548
S YA
eC412
<0331
+ULEC
eU216
<0197
« 0422
+£551
eu352
NURT-T
sUadt
«Cas!
sL9B4
«CE20
MUTY-B
€348
.Cact
W0t

FCT4

«L389
-Cnll
oCH4u9
(558
W04
€503
«Ce?)
»( 382
L300
WL057
el
«C2Ch
+Cal2
«Ca55
(5%
«Cal3
Ca28
(363
«(30C
$CuT2
«C3Ct
.10
«C39¢
.C32¢
«03C9
272
L2386
.C.8C
«{.6C
+C02
«C521
0342
«Cl6¢
«C39.
«CuC3
oLa22
«C 529
uCQSq
«{3590
«C 345
«C283
Ce24
.c 586
«Cib5
NSl
«Cub2
«C27%
+C3I0F
o(«C7
.0 38¢
-C*o&
N1
«C403
€331
€257
o224

“GTAIL CORRELATING PARAMFE TE RS

FCTos

25
w13
08
C.00
007
ik
4B
87
1.44
2410
2,81
€.6C
1C.51
13.49
16
.C8
'04
C.0C
OC‘
.09
.20
32
.58
.36
L'Qc
2445
3,713
7.00
8.99
0B
Un
U2
C.0C
«02
«04
«lC
16
«9
8
«710
lec2
1.86
3,5C
Y4o49
W01
C.CC
c.JC
C.00
C,LC
C.CC
2
.03
-Cs
«CY9

A
(4

037

(Continued)
FCTo FOTT  CONE
.C528 .C77%
.CY82 .(BZ2:
J1C72  JCEYE
f1232 LillE
1278 «1Cb9
1202 L.0C7
Jll24 JC942
«C911  LCT763
L0717 JCHLL
+Cela  LJLSLE
20523 .C442
«L4B8  JL&(CE
«0411  ,C344
.37, .C311
L1C94  .C9iE
<1130 L0947
«C784 L6657
.1582 Li3¢2¢
«1194 Li0Cl
« 1126 J4C944
1196 ,.0C2
«1218 L102:
+«0%44 LC1751
«CTB3 JC6EG
«CT739 L0619
«CE50 .U544
+C563 .C412
+C431F JC36d
+C382 JC320
«C362 JCBCH
.1243 L1042
+CELT .LbHE4
.CB74 .CT733
0535 .C783
.C562 .C8CE
«1247 ..045
L2864 L1039
J1C96  JU9:8
«LS3L LCTEC
«+0B24 JL650
«CETO L5687
+C560 J0L4€9
+C6339 .,0368
.0394 L,C320
+CE&S LLTC8
«1103 (924
«CT04 LC59C
«CT736 LCHLS
«CGT2 JLBLlA
«C923 L7773
« 0948  LCALl
J10&l  JCBT2
.CY963 LCBCT
« G791 «C6Hb3
«CE15 JCS1E
«C535 L0448



i
f
:
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£ s AL C T A

TABILE A-IV, RINGTAIL CORRELATING PARAMETERS

CCNF

T5X1
T5X1
Text
T5X1
T5x1
T5Xx1
T5X1
TsX1
TS5X1
TS5X1
T5x1
T5K1
T5X%1
T5X1
T5X2
T5X2
T5X2
T5X2
T5X%2
T5%2
T5x2
TS5X2
T5%X2
T5x%2
T5x2
T5x2
T5x%2
T5X2
T5%2
T5x3
T5Xx3
T5X3
T5%3
T5X3
T5X3
T5X3
T5x3
T5x3
T5X3
T5X3
T5x3
T5x3
7543
T5x3

NACH

.80
+90

e
LR -]

.00
1.C5
i.10
..30
l.50
Le75
2.00
2050
3.00
"‘00
4.50

.80

*95
i.00
1.05
l.10
1.20
130
i.50
i.715
2.00
2.50
3,00
‘0.00
4.50

+80

+90

95
1.00
.08
<)l
1.20
1.30
ie50
215
2.00
2.50
3.00
4.00
4.50

BETA

+ 00
«435
esid
0.000
320
458
.830
l.118
l.43%6
1,732
24291
2.628
SenT2
4,387
«u00
0435
«312
0,000
320
458
663
«830
l1..18
l.436
1,732
2,291
2.828
3.572
4,387
+600
o35
«312
0.000
320
458
2663
&30
lealy
1.“36
1,732
2.491
2.028
3.672
4,387

FCT1

1055
«C944
+1i83
« 1062
«CB84C
0602
.0959
.C769
«G633
.0581
«C573
«C489
0408
+0371
«1125
«C9%4
- 1187
«1071
€991
.0968
v1043
1161
0894
.0819
.58
«C633
+U512
«0410C
«C377
L1227
«097¢
1028
«1083
«C991
«0972
«1056
«1079
»4008
.0863
«C771
«0629
€521
«Céll
.C380

FCTe

2.0C
l.45
Le04
c.0C
1.0¢
1.5¢
2‘76
3.72
4.8
S.77
T.62
9.42
12.9¢C
16.6¢
2.0¢
1.45
1004
C.0C
l.0¢
1.52
2.21
2.7¢
3.72
4,78
5.77
T.€2
Y.he
12.9C
14,62
2.0¢C
1.45
i.04
0.0C
1.06
i.52
2.21
2.76
3.72
*'75
5.77
T.62
9.42
12.9¢
14,62

FCT2

«G351
0314
CRVELX-]
<0347
.C2EC
«0267
.0319
«C256
.0211
«0193
0151
2 Cl63
«Ci3é6
0123
.0375
«C314
.0385
+0357
.G33¢C
.0322
~0347
G387
.0298
«(273
.0252
0212
.0170
<0136
.0125
+ 0409
+0325
0342
.0361
«C330
«0324
«0352
«0359
0336
«C287
0257
«02C9
0173
«C137
«0126

FCT4

.C317
«0283
WL397
«C513
0252
«C241
.€288
.C231
«C190
LLi74
«Ci72
.Ci4?
.Cl22
#CLlEl
.C338
.C282
2347
.C321
«£297
«C291
.C313
+Ci649
+C268
«C246
«£227
.Ci90
«C153
.C123
+Cli.
.C368
«£293
«C309
+ 325
.C297
+€292
+C317
.C324
.C303
+ 0259
«C231
.Cl89
«Ci56
.Cl23
«Cllé

FCTYS

o1
.0¢
«03
C.CC
.03
«0€
«21
'39
65
«95
1'66
é453
4.75
¢.10
«06
.03
«01
C.0C
l01
03
.07
oll
.21
35
«51
«90
1.38
2.59
3.33
«01
C.00
C.0C
C.00
C.00
0. 00
«01
» 01
03
«05
.08
.15
.23
.“3
5%

(Continued)
FC16 FOTYT CCNFP
1172 .1057
«1C48 .C945
L1321 L1191
+ 1157 1044
.0833 ,C841
.CE91  ,CBC3
<1065 .L9¢0
. 0854 L,CTIC
.0703 .(624
.Ctas5 L0582
«C836 L0574
.0543 .C490
.C453 .C«08
«C4l2 G371
+1249 L1127
1048 L9945
«1285 L.159
.1189 ..073
«1101 .C993
J1C75 L0970
<1153 +i045
. 1289 ,1163
.0993 .C89%
.C509 .C820
0842 L0759
«0703 .C634
.0568 LL513
«0455 LC4l0
<0418 03T
«1363 .1229
.1C084 ,L978
«1l42 ..,030
+1203 ,108%
«1101 C992
«1CT9 LU
«1173 L1058
«.1198 Li081
<1119 ,.010
«0958 JC864
CES6 LLTT2
L0693 L0630
«C5T8 L0522
«0456 LC411
«C&22 L0380

61




T ——_—

TABLE A-1IV,

CUAF

Texl
ToAl
ToX.
Texi
Texl
Toxl
Tuxl
Texl
Texl
TsHX1
Texi
TeX1
Tuxl
Toxi
TuX2
Tox2
TLux2
Toxe
Tex2
Tox2
Tux2
Tox2
Tex2
Toxe2
Toxe
TeXxe
Tex2
Tex2
Toxs
Tax3
ToX3
Tox3
Tox3
Tox3
Tox3
THX2
T6X3
Tok)
Tax2
Tex3
T4X3
TuoX3

62

MACH

an

3G

35
+.C0
¢G5
.10
.30
50
1.75
<+00
<50
3.00
4.00
4.50

14

.90

.95
.00
;OCS
i.10
+030
030
i.75
2000
~«50
3.C0
4.00
4.50

<80

90

«95
.«00
+«C5
«.10
+030
e50
l.75
2,00
.50
3,00
4.00
4.50

BETA

Oboo
433
o312
6.000
« 520
458
«030
l..18
l.436
1.732
£+¢91
2.628
3,572
&,067
+c00
«435
0512
C.C00
«320
458
+L30
l..19
1,436
1,732
24491
2.028
3.472
b,:87
« 00
«435
v312
0.CCU
«320
453
«£30
l..18
l.436
1.732
24491
2.E28
3.3T2
4,387

RINGTAIL CORRELATING PARAMETERS

FCTL

1452
. 1455
.150¢
-L757
.1783
+ 1706
1672
1405
»1101
+C970
.0851
.cre2
€631
.C569
1425
«1350
.1253
1515
«.506
.1512
« 1605
«a312
1146
1101
.1002
«CB47
«C643
.C5T¢
3512
1463
1169
1325
1562
1646
« 1904
»1586
«1290
«1133
«C947
«C79C
«C652
0584

FCT2

1.2C

.6?

W62
.00
.64
.91
Lebt
2023
2.81
3.46
4.58
5.65
1. 74
e.71
1.2C
.81
62
c.0C
.64

+91
1.6¢
2.23
2.81
3.4¢
4.5¢8
5.6¢
T.74
.71
1.2C
.87
62
G.0C
64
.91
1.6¢
2.23
2,87
3.46
4.58
5.65
7.74
8.77

FCT3

«04E4
L899
«0502
Q55
«C594
.0557
«04¢ES
.C367
«0323
.0283
C26C
0210
0189
«0475
«C45C
«0417
.0506
» 0504
«053¢
«0437
.C382
.C3¢7
«0334
.C282
0214
0192
«C506
»C4E7
«039¢
«0443
«C52C
. 0548
«0634
<0528
+C43C
« 0377

.0315
«C263
0217
<0194

FCT4

«C405
sC4in
+C420
. C49C
«C498
«CaTé
.C467
.C393
.C307
+£270
«C237
.C218
«CL76
+C158
«C398
«C377
.C350
oLu2é
«C420
+0422
«C468
«C366
+C320
.C307
.C279
+C236
+C179
+C.6C
o C422
+C408
+C332
«C371
«C436
«0459
»C531
«C443
«C360
«C316
+C264
.C220
.Cl82
«Ci62

FCTS

25
E
.06
C.00
'07
.14
«48
.e?
lo.46
2.10
1.67
5.60
1€.51
13.49
016
.08
«04
C.C0
.06
.09
32
«58
«96
le40
2.45
3.73
7.00
8.99
-C8
<064
.02
G.00
«02
.04
.16
'29
<48
- 70
l.22
l.86
2.50
4.49

FCT6

«C968
« 0599
2 1C04
<1171
.1l1088
<1137
<1114
0939
« 0734
«Cteb
+0%67
.Cc21
+ 0420
«C379
« €950
«0500
«0€35
.1C12
« 1004
.1008
1070
«CBT4
«C764
«C134
«C668
«0564
«0428
+C384
«1C08
+«C875
« 0792
.C8B6
«1041
«1097
«1269
« 1057
«0860
«C7155
«0631
«0526
« 0434
.C389

(Continued)

FLT?

<0811
«UB 3/
«CB41
«C9E]
+C996
«C953
(934
«CTET
«£615
«C541
«04175
«Cé4 36
«C352
«0317
0756
«0754
.C700
«0848
+CB4l
«CB844
<0898
«GT733
«C640
«C615
0559
+C473
+G359
«0321
«C844
0817
0664
«0742
G872
+C919
«i0¢3
«C8E6
«C720
<0633
«£529
«C44]
«C364
«C326

CCNC




TABLE A-IV. RINGTAIL CORRELATING PARAMETERS (Continued)

T?7x1
TIX}
T7xX1
T7X1
T7X1
17Xl
F7XL
T7X1
TTX1
TTX:
TTX1
TTxl
T7X1
TIXL
TTX2
T7x2
T7x2
T7X2
TT1%2
TTX2
T7Xe
T7Xx2
T7X2
T7X2
TTX2
T7x2
T7X2
T7X2
TIX2
Tix2
T1X2
T1x2
T7X2
T7K2
T7X2
T7X3
T7X3

«80

« 90

«95
L+ 00
1.05%
1-10
l.30
1050
1.75
2.00
2150
3.00
4.00
4.50

«80
90

«95
i.C0
1005
1.10
1.20

+80
«90

«95
+eCO
1.05
l.10
.30
1.50
l.75
2,00
2450
3.30
4.00
4.50

.80

«90

-n
<y
-4
»o

«1639
1547
.1885%
1927
.1822
.1831
-130%
1422
»0921
«C68C
.£595
483
«C426
+1352
« 1547
«1948
«1931
.1848
-1832
-.1588
o 1544
1442
«1913
. 1867
1751
«1761
«1255
« 1541
1943
«.il08
-C815
«C748
.Cele
+«C540
«1534
+ 1495

FCT3

+C54¢
«051¢
«0¢2E
«Cb42
~0507
«0610
« 0436
.C483
« 0474
0308
0226
.0198
«Qicl
20143
«£45¢C
«0515
0645
«C643
«g6lé
«0¢&10
<0526
+C5l4
« 0480
«063T
«Gb21
.05812
.0587
.C512
«0647
«03¢9
«C271
<0249
«0206
«0l8C
.C511
« 0498

515
.C428
SCE42
.CE07
«Coll
«Calb
«C483
«Calé
«(309
«C226
.C198
«Cibl
«C.413
«C450
+C515
«L649
«LE43
«CoLl6
«Ctl0
«(529
+«C514
+C48C
«C637
«C&21
+0583
+C587
«C4l8
.C513
2Ct4?
€369
+C2TN
«Ci49
«0206
.C180
«CSL1
«C498

C.00

.15
o511
«93
1.54
2'2“
3.93
5.99
11.24
14.43
18
.09
« 04
C.00
'05
.10
‘21
«l8
«09
o 04
c.00
.05
.10
o34
62
1.03
1e49
2462
3.99
Teu9
Se62
«09
« 04

FCTe

«1C092
.1C31
s1250
«1284
«1214
«1220
.C8T72
« 0667
«CS48
«CEle
«C453
+ 0376
«C322
«CzB6
«C501
«1C21
1298
.1287
<1232
.1221
«1C58
1029
«CS61
« 12735
« 1242
«1167
«1174
.CE3¢
.1lc27
«1295
.C738
«GE43
« 0498
»C4l2
.C26C
.1C22
.C596

FCTT CCNC

ea092
<1021
256
«i.286
1214
01220
.0872
.97
«0948
+C618
+C453
+C39¢
L322
+(28¢
«C301
«:4021
. 298
2287
«1232
1221
+2058
«a029
+0961
. 215
ol 242
eslbT
«1174
» (836
«1027
.0738
«(543
«C498
0412
«(3¢C
«1022
o996

63
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TABLE A-1V,

TTX3
T7x3
TIXA
T7x3
TIX3
TTX3
TTX3
TIX3
T7xXx3
TIx3
T7X3
TTX3
TTK3
TTX4
TIXS
TT1X4
TTxé
T17X4
TTX4
TT X4
17x4
TTX4
TTXe
TIXe
TTXe
TIxX4
TT X
TTX4
TIX4
TTX&
T7X4
T7x%
TTX4
TTXG
T7X4
T7x4
TTx&

95
L. 00
~e U5
e l0
l.20
1. 30
.0 50
;.75
2,00
Ze 90
3.Go0
400
4.50

. 60

«90

.95
L. 00
L.05
Lell
L’EO
i¢30
.50
LeT5
2.00
3.C0

.80

+«930

e 95
1.C0
1.05
1.10
1.20
2630
Le30
1.75
;.co
3.00

RINGTAIL CORRELATING PARAMETERS

e 2i2
0.ulC
. 520
458
.Lb3
«23C
1..18
le43é
1.732
2ec91
2ev23
3.c72
443817
« LU0
435
0312
0.000
220
eS8
«L63
«z30
1l.i13
1,438
l.732
ry-ra
« .00
o935
«312
0,000
«320
«458
25063
«030
l.218
1436
1.732
2.\‘.’23

.1706
. ib47

172
LI B i

« 1604
.1402
1222
. 1804
<1475
<1232
.1014
.0833
.C634
«C544
. 1269
«139¢C
«1750
« 1704
el4lé4
<1471
«1487
e1545
«1545
<1234
«C6¢
«G805
« 1266
<1390
«1750
1704
+ 1414
<1471
+1545
« 1545
«1234
» 0966
.C805

¥
C.0C

o1
1.32
l.6¢
2022
2.87
3,4¢
4.5E
568
T.14
8.77
l1.2C
.87
62
C.CC

« 64
«91
1.32
i.66
2422
2.81
3.4t
5.6
l1.2C

27
.62
.00
64

91
1.32
l.6¢€
2.23
2.87
3.4¢6
5.6%

+CH68
. 0549
.C225
U334
«Ca67
«0407
«U60!L
«C491
+C410
.0338
«0277
.G211
.Clsl
L2l
+C5812
.05¢&8
«C471
+«0495
LSl
«CH1l5
«C4ll
«0322
«Clet
«0423
«C463
.£5812
«C568
«C471
«3490
+0495
«C515%
«051¢8
«C4l1l
<0322
0268

+C568
. 0349
5 L3525
«(3534
«Cat?
«0a07
«C4Cl
«Ca9l
«C4l0
+C338
o277
«C211
+C181
«C423
o« (403
.C583
oCa?l
«C490
«C515
«L515
«C4ll
«£322
«C_68
«C423
«C463
0583
+C568
«CaTl
«C«90
+ (495
+C51%
«C515
oC4ll
«(322
«C268

002
c.00
«02
.05
+ 10
.l’
.31
o5
'74
1.31
1.69
3. 74
4431
.ul
C.0C
C.00
C.00
C.00
.01
.02
.03
«Cé6
o0
ol
39
+01
C.00
C.00
c.0C
c.C0
«01
.02
-03
« 06
..‘0
ol
.39

( Continued)

<1137 .1ta37
.1098 .1098
eiC3l L1031
<1069 L1069
.C934  ,C934
.0E15 .C815
+1202 .i202
.€983 .0983
.C821 .CBZ1
«C6ETE .C6T6
+C9555 L(555
20422 LJC422
« 0362 .C362
.Ce4s ,CB4L
€926 .C926
+1166 1166
+1136 L1126
2C542 L0942
.0980 .C9€0
«0991 €991
.1C30 L1030
.1C30 .1030
.0822 .C822
«C6be .Cb44
+C536 JC536
.0846 ,CB46
.0926 .C9¢6
«1166 +.1¢¢
«l1i36 .:136
«0942 (942
+0980 .C980
+£591 LC991
.1030 .1030
.1030 .1020
+C822 G822
0644 <0b4é
«0536 L0526




ST "W D U I SO

(.ONF

TsX1
Texl
. TEx1
' T6Al
78Xl
T8x1
Tsx2
TaX2
Tax2
T8X2
Tax2
Tax2
T3X3
T8x3
Tdx3
T8X3
T8X3
TEX3
TiO0X1
TlO0X1
Ti0x1
T10X1
T10X1
T10x1
TlO0X2
T10X2
Tiox2
Ti0x2
Tlox2
Ti0x2
110x3
T10x3
T10x3
Ti0Xx3
T10X3
T10X3
71121
T1lix1
T1ixX1
Tlixi
T1lixl
Tlixl
T11X2
Tl1lX2
T11x2
T1ix~
TLIX2
TLLIX2
T1.X3
T11X3
Tilx3

Tiix3
TLlx3
T11x3

MACH

ie 75
2400
2.50
3.0u
4,00
4450
L.75
2.00
2450
3.C0
4,00
4,50
2e75
2.00
2.50
3.00
4,C0
“050
275
2.00
2450
3.00
4.00
4.50
1.75
2.00
2.50
3.00
4.00
4450
1075
2.00
2.50
3.00
4,00
4,50
1.75
2400
2450
3.00
4.C0
4.50
1.75
2.00
2'50
3,00
4.00
‘.50
le7%
2.00
2.50
3.00
4'00
4450

BETA

1.436
1.732
2.¢91
et
3,672
4,387
l.43¢6
Ye732
2.¢91
2.328
3,872
&,287
1.436
1.732
24491
2.828
3.872
4,387
l.438
1.732
2.291
2.828
3,672
4,387
l.436
l.732
20{.91
2.828
34672
4,387
1.438
1.732
24291
2.828
3.072
4.387
1,436
1732
Ce.91
2ed28
3,872
4.387
14436
1.732
2.291
20&28
3,872
4.587
l.43¢
1.732
24291
2.928
3.:72
&4.387

TABLE A-1V. RINGTAIL CORRELATING PARAMETERS (Continued)

FCTL FCT2 FCT3 FCT4 FCT5 FCT8 FLT?T COANC

L1112 2.87 .G370 .CeB6  1.39 L0741 .G572

0992  3.46 0330 LC255 2.03 ,C661 .G510

.CB9L 4,58 .C2§7 .C229  3.56 .C594 .C458

(G837  5.65 (0279 .Cil5 5.42 .0558 .C420

€692 7,74 .0230 .CI78 1C.i8 .0461 .C3%6

.C628 8,77 .02C9 .Cibl 13.C6 .C418 .(323

J1256  2.87 .C418 .C323 .93 .C837 .C64b

<1207 3.4t .C4C2 .C310 1.35 .0E04 .C621

(1028 4,58 0342 ,C264 2.37 .C&B5 L0529

.CBT8  5.65 0252 .C226 3.61 .0585 .C452

.C698  7.74 40232 .Ci79 6.78 .0465 .C329

.0642  8.77 .0214 .Ci65 E.71 ,0428 G330

J1413 2,87 L0471 .C363 .46 .C942 .OTZ7

(1266 3,46  .C422 .C325 .67 .0B44 .C651

<1021 4,56 .034C .C262 1.18 .0680 .0525

.CB76  5.65 .0252 .C225 1.80 .C584 .045) '
€703 7.74 .C234 LCiB0 3.39 .C468 .C361

«C637  B.77 .0212 .0i6% 4.35 .0424 .C328

e1941  2.87 ,0365 .C315 .94 .C739 .0630 .
(1736 3.4&  .C33C .Ci82  1.37 .CE6L .C564 :
1620  4.58 .0308 .C253  2.41 .0617 .0526

(1462 5.65 L0278 .C237  3.67 .C556 .C475

(1091 7,74 L0207 LULT7  €.88 .C4l5 .C354

.C988 8,77 .Cl88 .Ci60 &.84 .G376 .0321 t
22102 2,87 ,0400 .C341 .67 .CEOC .C682

<2052 3,46 D350 ,C333 .98 .C781 .C6&6 ;
.1783 4,56 .C33§ .C289 1.72 .0679 .0579

(1484 5.65 .0282 .C261 2,62 .0565 .C482

1L 7074 40211 .Ci8C 4,92 .0423 .L3€0

€997  8.77 LCLES .CL6l  &.31 .C379 L0323

.2379 2,87 .C453 .C386 .40 .C906 .C772

22138 3,46 0407 .C347 .59 .CEl4 .C694

«1753 4,58 L0333 ,(284 1.03 .C667 0569

11493 5,65 JC2E4 .C242 1.57 .0568 .C485

<1137 7.74 ,0216 .Cl84  2.95 .0433 ,C369 i
.1015  E.77 L0193 .Ci64 2.78 .C386 .U0329 4
(1246 4,78 L0236 LC215 .41 .C789 .UT16 1
(1277 5.77 40243 .C220  .6C .C810 .C735 4
J1113 7.63  .C212 .C192  1.05 .0706 .U64l ]
€928 9,42 .CLT¢ .Ci60 1.6l .0589 .C524

«C701 12,9C .0133 .Cl21 3.0l .C445 .C403

+C63C 14,82 .CLl2C .CLOE 3,67 .0399 .C362

1512 4,76 .0288 .C261 .24 40959 .CB71

(1341 5,77 L0255 (231 .36 .C851 L0772

<1105 7,62 .021C .CI90 .63 JCTO0L .GC636

€925 9,42 J0L76 .Ci59 .96 .0587 .0532

«CT05 12.9C .0124 .Ci21 1,81 .0447 .C406

(0634 .4.62 .012C LCL09  2.32 .C402 .03c5

(1512 4.TE  .C288 .C261 .C8  ,0959 .C871

J127L 5,77 .0242 .C219 .12 L0806 .C722

(1108 7,63 L0211 .C.91 +21  LC703 .0638

«0922  9.4& L0175 .C159 .32 .C585 .CS531

CT12 12,90 .G135 .C123 .60 .C452 .C410

o642 14,62 0022 LCil0 .77 .C407 L0369

65
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TABLE A-IV,

LLAF
T12X%1
L §1
TLCAL
TiaXl
fi2xi

Tt Ow

Y12x1
T12xi
TLi2x:
TLi2X}
T1Z2x1
112x1

Yiz2x2
T1ZxX,

Tiéx2
Ti2xe2
Ti24e2
T12X%2
T12Xx2
Tl2x2
Ti2x2
T12x?
Tl2Xe
TlZ2X2
T12x5
T12X>
T12XS
T12X5
T12%%
Ti2%5
TLEXS
T12XS
T12X5
T12X5
T12X%5
T12X5

66

MACH
<80
90
7D

L 00

a5

Leil

1430

150

Lel8

z.co

2.50

300
80
« 50
95

+elU

L.05

L+ 10

.30

Le50

le75

2'00

2,50

3.00
.80
«30
95

e 00

1405

l.10

.30

L.io

‘e 15

Z2.CC

Z. 50

3.00

BETA
600
435
J12

0.u0C
22V
438
eu30

‘e.18

lenldt

1.732

Sl

2.928
« 200
«435
o342

C.L00
«320
458
e 30

lell3

1436

1.732

24290

2.L28
«t00
435
«J12

0.000
«22C
«458
»c30

l..18

1.436

1.732

2.291

2029

FCTL

C37¢
WCL57
Clo3
«C149
«CiBe
NS ¥]
0232
298
AN
+£258
0229
«C1l94
«C392
«C299
«C248
«C192
«Cl16
«£133
«C324
«C358
«C373
.C323
-0286
.C357
Caed?
.C318
.C273
(178
0153
.Ci57
.C318
«C345
+C360
«C327
295
+C250

FCTC
o6C
.43
-31

0.cC
W3é
-
.83

1.11

la42

1.73

2.2%
2.R2
+6C
L E)
.31
c.oc
.32
45
.03
le.11
1.43
1.72
2265
2.82
«6C
b2
o312
c.0C
032
X}
=83
1.11
l1.42
1.73
2.26
2.82

FCT2
«Cote
<0278
0289
U264
0324
<0414
0529
0524
«C458
- 04C¢
20344
0666
20531
«0440
«0323
«C2Ct
«023¢
«057¢
«C636
« 0663
<0574
«C5C¢8
« 0634
«083C
«035&°¢
« G485
0316
«0272
<0279
« G565
«C6l2
- 0640
.0581
<0524
« 0444

FCT4

.C182
.Ci58
Clbb
.C226
+Cc 89
«C28¢&
.C250
221
.C.88
.C380
«C23C
.C24C
a6
«Cll2
«0129
«C314
«C 347
0361
.C313
«C277
+C346
653
.C308
.C464
.CLT2
«Ci48
«C152
.C308
«.C334
249
«Col17
.C286
o242

FCT5
.66
2 4k
1.26
c.00
i.32
2,72
8.94

16.20

26.73

3€.88

66.05

103.70
3,33
1.75

«90
c.cC
.94
1.94
¢.38

11.57

19.09

27.77

4E.00

T4.07
2.6%
1.40

.72
.00
75
1055
5.11
9.25
1€.27

22.22

38.88

59.25

FCT6
L6668

Fale i X5

.0289
«C264
.C234
.0378
L0414
.0529
£C524
.0458
«C405
+C344
«0€96
,0531
.C440
.0323
.0206
.C236
.C576
.0636
.0663
«0574
.C508
-. 0634
.CE3C
«C565
<0485
$CiT2
.C279
+ 0565
.Ce13
-C640
. 6561
. 0524
«Cads

FCT?
«C3¢4

AYen
cvase

.Cl58
0144
-01pe2
«C2C6
«C2:8
«0289
.C286
«C250
.C221
.0188
«C380
.C29%0
«C240
«Q176
«.Cll2
«Cl29
NVE T
« €347
«C361
«(313
.0277
«C346
o453
.C308
«C264
«.Cl72
<0148
.C152
.C3C8
324
«0349
«C317
«C286
«L242

RINGTAIL CORRELATING PARAMETERS (Cor nued)

CCAL
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TABLE A-1V., RINGTAIL CORRELATING PARAMETERS

CL Nt

T13X1

Y1y w2
tasna

Tiixt
T13xX1
Ti3x1
TL3x1
13x}
TL3X4
T13x1
T13x1
Ti3xl
Tiix1
Tlsx2
T1l3x2
Tiixe
T13x2
TL3x2
T13X2
T13x2
Tiix2
T1l3x2
T13ax2
Ti3x2
T13x2
T.3x5
T13X5
T13X5
Ti3ixs
T13XS
T13x5
T13x5
T13X5
T13x5
T13x5
T13x5
T13X5

MALH

.80

«30

«95
1.00
L.C5
l.10
1.20
..050
1.75
2,00
2.50
3.00

.80

.90

«95
i.00
1.05
1.10
1030
1.50
L.75
2.00
2.50
.00

«80

«90

«95
1.00
1005
l.10
1.30
1.50
175
2.00
2.50
3.00

BETA

«600
«435
«312
0.C00
220
458
.£3C
1..18
1.436
1.732
2.291
2.828
<00
o435
.)12
0.000
«320
« 458
«£30
leils
l.436
1.732
2e291
2,428
«435
312
0.000
'320
.458
«£3C
l..18
1.436
1.732
2.291
2.£28

FCT1

<0274
.Cis1l
+C060
0145
+C15C
.Cl161
.C1513
+C196
-0204
+Cl7%
»,0156
.Cl35
«C374
+C295
.0225
.C138
.Cla2
0176
.0251
.C28¢
0272
.C239
.C206
.C173
0309
«C335
€253
0196
«0148
.C150
+C294
030
«.C27C
«C239
«C207
Cl74

FCT2

«8C
«3E
o4l
C.0C
42
261
1.1C
1445
1.91
2.31
3.05
3.77
«3C
.58
o4l
0.0C
LY
-3
1.1C
1.4S
1.91
2,31
3.0¢8
3.77
~8C
.58
o4l
C.CC
.42
« 61
1.1C
l.49
1.91
2.31
3.05
3.77

+ b v e

FLT3

+0487
NP3
«0L0¢
W27
L2686
.0289
0272
+034E
£ 0362
. 0311
.02717
.024C
« 0664
.C524
+04CC
+C245
.0252
+C446
+0508
« 0483
«C424
«Cl66
«01307
«CH55
04 9
«0348
«0263
. C2656
«0522
«054¢
«048C
«0424
0368
.0309

FCT4

«L302
L1199
«CC6S
€159
«Ca b5
«CLT79
«CL68
.L21¢
«Cc24
L1992
«Li71
«Cl4d
«Cal2
«C325
«(248
«Cl52
+Ci56
«C.94
«C276
.C315
+C299
«C263
«C227
.Cl19C
«C34C
+C369
,C278
.C216
«Ci63
+Cl165
20324
.C340
«€297
2C263
.C0228
.C191

FCT5

3.C07
1.02
!63
C.0C
-ﬁ"
10-’q
5.88
1C.66
17.60
.60
44,80
68,28
2.00
1.05
54
C.00
57
lel6
3.83
6495
1le47
lé.bq
2%.21
44,52
la46
‘77
«39
C.00
ool
.ss
2.61
.10
o4l
12.24
21.“2
32.64

{Concluded)
FC16  FLTT CCNL
CE49  .C4C2
.0429 .C266
.Cle2z .co8s
.C243 (213
L0355 .20
.03B6 .C239
0362 L0224
.C4 & JG2EE
.C4 .C299
L0415 .C257
.C369 .,C2&9
.0320 .C198
. 08B6 .(C549
.C&99  .C433
.C533 .C33C
20327 JC202
«C336 .C208
«C4l17 <0248
«C595 .C369
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CONDITION | RINGTAIL LEADING EDGE MACH LINE IMPINGEMENT ON BODY BASE

.\ cotyp=p= Z(AC.*'E_). <
| u

; CONDITION 2 RINGTAIL LEADING EDGE MACH LINE IMPINGEMENT OH RINGTAIL
] TRAILING EDGE AFTER REFLECTION ON BODY

2¢
cotu =P SRS

——— -

CONDITION 3 BODY BASE MACH LINE IMPINGEMENT ON RINGTAIL TRAILING EDGE

/
2E /
cotu = p= g7

CONDITION 4 RINGTAIL LEADING EDGE MACH LINE REFLECTION FROM BODY SURFACE

AND IMPINGEMENT ON THE RINGTAIL INNER SURFACE CONCURRENTLY
WITH IMPINGEMENT ON BODY BASE.

cot(u):p 7
IF o

(A-I)(C+E)2+(A-l)(C+E)>E W
C(A-1) (A - B) (C + E) -

CONDITION 5 RINGTAIL LEADING EDGE MACH LINE iMPINGEMENT ON BODY BASE
AFTER REFLECTION FROM BODY AHD RINGTAIL INNER SURFACE

en. Xcos28-3in28
L S Y52 TN T L) ﬁ
WKERE L
L 2(C+E) 1\
=an .. —

FIGURE A-2, FLOW CONDITIONS
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